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TEXHUYECKME HAYKU | TECHNICAL SCIENCE

VMHO®OPMATHUKA, BBIYMCIIUTEIbHAA TEXHUKA U YIIPABJIEHUE
INFORMATICS, COMPUTER ENGINEERING AND MANAGEMENT

J. B. Mapakos [D. V. Marshakov]

YIIK 004.032.26 VHTEPIIPETAIIVIS PE3Y/IbTATOB HEVIPOCETEBOV KJIACCU®UKAIINN

INTERPRETATION OF NEURAL NETWORK CLASSIFICATION RESULTS

JIOHCKOJI TOCY[apCTBEHHBII TEXHUYECKIIT YHUBEPCUTET
Don State Technical University

Annomayus. B pabome npednosxern memoo u3eneueHus NPasusn Kaaccuukauiu us uckyccmeenHoti HelipoHHoil cemu. Me-
M00 0CHOBAH HA MOOUPUKAUUU UCKYCCIBEHHO20 HELPOHA, CHPYKMYPUPOBAHUL UHPOPMAUUOHHBIX NOMOK08, 00pabamvléaemvix 6
€20 UHPOPMAYUUOHHOM NoTie, U NPUBLOEHUU CIIONHBIX MHO2OMEPHVIX OAHHBIX 6 00/Iee NPOCIYI0 CIMPYKIMYPY MeHbuiell pasmMepHOCHU ¢
noCnedyIOUUM MPUBUATLHVIM NPeoOpPa30saHiem pesynvmamos 6 HAOOP HeuémKux npasun onpedeneHHozo muna. Ilomyuentoie pe-
3YNIbMAMbL IKCNEPUMEHINATILHOZ0 UCCTIE006aHUS, HA NPUMEDPE PEULeHUS U3BECTNHOTI 30a1 U MHO20NAPAMEMPUUECKOTI KaccuPuKayuu,
noomeepioanm adex8amHoCMy NPeoIoKeHHO20 Memooad, KOMopbvlil Moxem Oblmb UCHONb3068aH KAK 6 He3ABUCUMbIX Helipocemesvlx
cucmemax pacno3Hasanus 06paszos, max u 6 CUCMemax no00epHKU NPUHIMUSL peuteH .

KnioueBbie cioBa: MCKYCCTBEHHAA HCI?IPOHH&H CE€Tb, MHTEPIpETA VA, U3BJICYECHME IIPABNII, KHaCCI/ICbI/IKaHI/I}I.

Abstract. The paper proposes a method for extracting classification rules from an artificial neural network. The method is
based on the modification of the artificial neuron, which consists in structuring data stream processed in its information field. In this
case, complex multidimensional data is converted into a simpler structure of lower dimension with the possibility of subsequent trivial
transformation of the results into a set of fuzzy rules of a certain type. The results of an experimental research of the proposed method
are presented with the example of solving a well-known problem of multi-parameter classification. The results obtained confirm the
adequacy of the proposed method, which can be used both in independent neural network pattern recognition systems and in decision
support systems.

Key words: artificial neural network, interpretation, rule extraction, classification.

Introduction. Nowadays, the variety of input data and possible solutions becomes a problem when using tradi-
tional, pre-programmed systems. The growing volumes and variety of information data, cheaper and more powerful
computational processing, and available storage for data have led to the actualization of the practical need for machine
learning. Machine learning technology uses a wide range of algorithms to translate datasets into predictive models,
ranging in complexity from linear and logistic regression to deep neural networks and ensembles. A special place in
machine learning is occupied by artificial neural networks (ANNs), which simulate with the help of artificial neurons
the work of the human brain that solves a specific problem, with the possibility of self-learning, taking into account pre-
vious experience. At the same time, due to the design and computational features of ANNS, it is most expedient to use
them for specialized tasks of pattern recognition and classification. In the process of training the ANN, the generalized
features of the input images are distributed in the interneural connections of the network with the development of an
implicit algorithm for solving the problem, which provides high accuracy for a variety of classification problems with
huge data sets. In this case, the neural network approach is identified with the "black box" method, which involves the
creation of a simulation model, without explicitly formulating the rules for making neural network decisions. The pro-
cess of obtaining the final result remains hidden and "opaque" for the user, due to the impossibility of substantiating the
generated responses to the values of the input signals by the neural network. The problem of interpretability of the ANN
output results remains relevant in many critical areas of decision making [1, 2].
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With regard to ANN, two types of interpretability are possible: global and local [3]. With global interpretability,
users can understand how the neural network model works as a whole, which is achieved by understanding the repre-
sentations formed by the neurons in the intermediate layers, which to some extent explains the internal working mech-
anisms of machine learning models, ensuring their "transparency”. Local interpretability examines each individual con-
clusion of the ANN, in order to identify its dependence on the contribution of each feature of the input data corre-
sponding to this conclusion. It helps to uncover causal relationships between a specific input signal and the correspond-
ing forecast of the neural network model. Together, these two approaches significantly increase the level of user confi-
dence in the model and the final result. The solution to the problem of interpretability of ANN results can be carried out
by extracting the rules laid down at the training stage, which implies the process of developing a syntax similar to natu-
ral language that describes the behavior of a neural network. In this case, rule extraction is usually based on selective
training of ANN using classification methods to obtain classification rules [4]. Rule extraction algorithms are predomi-
nantly based on analyzing the ANN structure and / or training data content and thinning the network for each input in
search of conditions that formalize the rules. Of the existing methods for extracting rules [4,5] (pedagogical, decomposi-
tion, eclectic), the article focuses on the decomposition method, which is based on the study of activation and weights of
hidden layers of a neural network in order to extract the symbolic rules of the internal algorithm of the ANN. In the
procedure for extracting an explicit algorithm for a neural network solution to a problem, contrasting (thinning) [6-8]
ANN is widely used to a “logically transparent” level and its subsequent verbal description in the form of a symptom-
syndrome structure and explicit formulas for the formation of the output values of neurons (syndromes) from the input
values ANN (symptoms). However, this kind of ANN contrasting is valid only for particular problems and is difficult if
used regardless of the problem being solved. In addition, simplification of the structure of a neural network leads to the
loss of its structural redundancy, which can lead to a significant decrease in the degree of fault tolerance of the ANN in
some cases of its hardware implementation. It is important to bring neural network algorithms to the form of produc-
tion rules of the type IF-THEN [8-10], on the basis of which neuro-fuzzy models are built, as well as hybrid models us-
ing ANN and technologies of expert systems (neuro-expert systems). In the case of neuro-fuzzy models, the system be-
comes more "transparent” for the analysis of the structure of connections, but this also reduces the redundancy of the
information field of the neural network system. For neuro-expert systems, activation of a neural network knowledge
base is similar to extracting rules from the information field of a neural network, which, as a rule, requires high compu-
tational complexity [11]. In practice, there are cases [12] of using a neural network knowledge base without adapting it
to the system of rules, when the output values of the neural network are considered as the initial premises for the infer-
ence mechanism and the finished rule base of the expert system. However, this requires additional mechanisms for as-
sessing the output states of the ANN, their symbolic representation and interpretation.

Formulation of the problem. The purpose of this work is to develop a method for extracting rules from the
ANN at the stage of its functioning for interpreting the results of neural network classification for given input influ-
ences. The solution to this problem is to establish a cause-and-effect relationship between a specific set of input features
of artificial neurons and the output solution formed by them based on the analysis of the internal algorithm of ANN
functioning. The set of input features, which in some cases is multidimensional data, undergoes numerous changes in
the process of neural network parallel processing, being distributed within the adaptive information field of the
weighting coefficients of neurons. At the same time, in the author's opinion, the problem of interpretation may partly be
associated with the lack of marking of information within interneuronal connections, which is possible by combining
intermediate data into groups, that is, by their cluster analysis. Clustering of information implies that if there is one or
more representatives within a group for which there is certain a priori information, it can be extended to all elements of
this group. When recognizing patterns among a variety of homogeneous features, the imitation of such processes seems
to be expedient by intelligent methods of processing subjective information using the characteristic features of recog-
nized objects. One of the approaches to constructing an algorithm for solving such a problem, which is closest to the
processes of modeling human reasoning [13], is the generalization of various kinds of information with the application
of empirical experience to it, the allocation of a number of characteristic features of an object, on the basis of which the
given object is assigned to one of the possible classes. With this approach, there is a differentiation of certain entities
(concepts) and the establishment of certain relations between them, based, as a rule, on the similarities and differences
of the observed situations. To implement this approach, it is proposed to combine self-organizing and multilayer ANN's
with fuzzy modeling methods at the stage of interpreting intermediate and output results [14]. At the same time, cluster
analysis provides the division of a set of signals within layers into similar groups (subsets) of individual parameters.
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ANN, trained to work with these subsets, assigns a given set of input parameters to one of the output classes defined at
the training stage. Fuzzy modeling allows representing the selected subsets in the form of fuzzy rules for formalizing the
process of forming a solution and subsequent interpretation.

Modified model of an artificial neuron. To achieve the goal of this work, we propose a modification of the clas-
sical model of an artificial neuron by adding clustering elements to the interneuronal connections, previously trained to
partition the input set of signals that display the selected features of the object into similar groups (subsets) of individual
input parameters. Self-organizing networks (Kohonen layers) trained by the "winner takes all" algorithm can serve as
clustering elements. The number of such networks in interneuronal connections corresponds to the number of input
signals of an artificial neuron. The combined set of clustering elements is defined as a clustering layer. Consider a math-
ematical model of the proposed modification for a neuron, the input value of which is the input vector

X =[Xg, X, Xy ]T , there X, =1 defines a single displacement signal. The clustering layer in this case consists of N
self-organizing networks performing the segmentation of the input data features. For each self-organizing network of a
layer, a symbol is introduced: Q2= A, B,C... and etc. From the preliminary analysis of the training sample set, the

number M of possible clusters for the data arriving at each of the ANN inputs is determined. The outputs of the corre-

sponding self-organizing networks corresponding to the selected clusters are denoted 6, € Q,tme K =1, M - cluster

number for each i-th input, i =1, N ,a M (I) — YHCTI0 KTaCTepOB, 3aBUCALIee OT HOMepa BXOJa, 3a/jaBaeMoe Ha JTaIrle
¢dopmuposanus korpurypauun cros. Each k-th neuron in the active layer of the i-th self-organizing network has its
own weight Wi(kQ ), which is compared with the input value x; by calculating the distance between them according to
expression (1).
— i (@)

k =arg mkloni — W H , (1)
there X; € X - is a component of input vector X; k — the number of the winning neuron whose weight has the smallest
distance to the value of the input signal; Wi(kQ ) _is the weight coefficient of the self-organizing network connecting the

i-th input to the k-th output. Euclidean distance can be used as a metric [15]:

d(xi’Wi(kQ)) =

For the input data features localized using the clustering layer, the corresponding weights of the artificial neu-
ron are formed. The output signal of the neuron is the signal y, described by the following function:

y=f(iwi[ck]~xi ,

there W,[G, ] - is a weight coefficients corresponding to the output of a o- self-organizing network, f(.) - neuron

activation function.

The neuron training procedure of the proposed modification consists in unsupervised learning of the cluster-
ing layer and supervised learning by the method of back propagation of the error directly to the neuron. Namely, initial-
ly the clustering layer is trained on the set of input data vectors - each self-organizing network connected to the corre-
sponding input. The number of clusters for each input is determined empirically, based on the degeneration of addi-
tional clusters. As a result, the neurons of this layer are organized in such a way that the vectors of their weights best
reflect the distribution of the training vector data. For the winner neuron of each network 2= A, B, C... a set of
weighting coefficients is formed, connecting its output with the input of the neuron adder. Then, based on the markup
of the input data, the neuron itself is trained directly by the backpropagation method. In the case of combining neurons
into layers of the perceptron type, their cascade connection is performed with the placement of clustering layers be-
tween them. For example, for a two-layer ANN of direct propagation constructed in this way, after training the first
clustering layer, the first and second perceptron layers are trained on the basis of the data obtained. Based on the plurali-
ty of outputs from the first perspetron layer, the second clustering layer is trained. In the final stage, the second percep-
tron ANN layer is trained again based on the labeled output of the first layer. The procedure for extracting rules from
the ANN consists in a layer-by-layer analysis of the processed input data with the registration of cluster numbers indi-
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cating the properties of signals generated by neurons. The interpretation of their output results is achieved by reducing
them to fuzzy rules of the form:

IF (xy is ax) AND (xz is bx) AND ... (xnis ox), THEN (y is ;)
there x; - is an input parameter characterizing the object of classification; ok - is a fuzzy parameter, to which the value of
the input parameter belongs; Y - the output value of the artificial neuron; B; - description of the output class to which

the set of given input parameters belongs, j = l,_S ; § - the number of output classes.

Experimental evaluation. The practical applicability of the proposed method for extracting classification rules
from ANN is considered on the example of the classical problem "Fisher's Irises", the purpose of which is to classify
plant species according to measurement data. The dataset contains 150 specimens belonging to three different classes of
irises (setosa, virginica, versicolor), 50 specimens from each class. For each specimen, there are four characteristics that
determine the geometric features of the recognized objects: sepal length, sepal width, petal length, and petal width. The
set of initial data was divided into two components — 80% were included in the training sample, 20% in the test. For the
set of values of the input features in this example, the classical minimax normalization is used for the entire data sample.
The object of the study is an artificial neuron, the structure of which is shown in Figure 1. The number of neuron inputs
corresponds to the number of input features and is equal to 4. The sigmoidal activation function is used as the neuron
activation function. Since the neuron has one output, then to determine each of the § = 3 classes, a certain level of the
output signal is allocated for a separate iris variety in the interval [0.1]: y> 0.65 - the first variety (setosa), 0.35 <y < 0.65 -
second grade (virginica), y <0.35 - third grade (versicolor).

flzy —o

clustering layer

Fig. 1. Modified artificial neuron

In the clustering layer, for each of the neuron inputs, the classical Kohonen networks A - D are used, trained
according to the “winner takes all” algorithm. Based on the preliminary analysis of the initial data, Kohonen networks
(A, B, C, D) in the clustering layer are trained to cluster the input sets of each input into 3 groups of features, which
conditionally corresponds to the geometric sizes of sepals and petals: “large”, “medium” and “ small ". The clustering
results for each of the input features are shown in Figure 2.

The neuron is trained according to the above algorithm. One of the variants of the matrix of the weight coeffi-
cients of the modified neuron is shown in Table 1.
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Table 1
Matrix of modified neuron weight coefficients - W, [0, ]
i=0 i=1 i=2 i=3 i=4
a a: as b b2 bs Ci C2 C3 d d> ds
o < ) 0 o o © N > < R Q ;5
N & S o S Z 2 2N S S > © °
N o o n n n <t -~ ~ o ~ ~ -
S =3 = =3 =3 =) S in in —_ q ¢ <

Let’s consider the principle of extracting rules from ANN using the example of certain values of the vector in-
put features from the test set: sepal length - 6.4 cm, sepal width - 2.8 cm, petal length - 5.6 cm, petal width - 2.2 cm,
which correspond to the third variety of irises - versicolor. After normalization, the vector of input features takes the
form: X = {0.8077, 0.3462, 0.7051, 0.2692}.

The first element of the input vector corresponds to the cluster a € A ("large"), the second element - to the
cluster b, € B (dlittle»), the third element - to the cluster ¢, e C ("large"), the fourth element - to the cluster d,eD

("large").
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The output of the first layer is the vector Y = 0.3396, which corresponds to the third class, i.e. versicolor variety.
Based on the calculations performed from the neural network classification, its output results are interpreted by con-
structing a production rule, which formally takes the form
IF (x1 is a1) AND (x is bs) AND (x3is ¢1) AND (x4 is di), THEN (y is B3),
which corresponds to the verbalization of the work algorithm according to the expression:

IF sepal length large
AND  sepal width small
AND the length of the petal is large
AND  the width of the petal is large
THEN iris variety - is the versicolor

It should be noted that in the case of the synthesis of a multilayer configuration of a neural network using the
proposed modification of artificial neurons, the rules for subsequent layers can take place various combinations of pre-
requisites, which is why, in the further construction of a chain of retrospective reasoning at the stage of interpreting the
ANN output result, it can only be used taking into account the rules developed for the previous layers. To assess the
adequacy of the proposed modification of the artificial neuron, a comparative analysis of the results of the operation of
various variants of artificial neurons synthesized by the proposed algorithm and the classical sigmoidal neuron was car-
ried out. At the same time, the classical sigmoidal neuron also had 4 inputs, the training method was applied to the back
propagation of an error with a gradient descent algorithm with an impulse and adaptive feedback of the learning rate.
The training sample also constituted 80% of the original data set, and the test sample - 20%. Figure 3 shows ROC curves
for a combination of training and test data sets for the above example and for a classical sigmoidal neuron.
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Fig. 3. ROC curves for a combination of training and test samples of an artificial neuron:
a) the proposed modification; b) classic

As can be seen from the above results, the proposed model of an artificial neuron does not create contradic-
tions at the stage of functioning and assessing the quality of the classification carried out, and therefore it is adequate. In
a number of cases, including for the example given in this work, it is noted that the proposed model shows more accu-
rate classification results. This is due to the increase in the computational capabilities of the neuron, due to the use of
additional weight coefficients in its composition, which are changed depending on the value of the input signal.

Conclusion. The proposed method for interpreting the functioning of the ANN makes it possible to structure
the information flows processed within the information field of the ANN by transforming complex multidimensional
data into a simpler structure of a lower dimension with the subsequent trivial transformation of the results of work into
a set of fuzzy rules of a certain type.
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The study was based on the well-known model of an artificial neuron. The proposed modification of its struc-
ture with the addition of a clustering layer performing preprocessing of input data does not lead to contradictory judg-
ments at the stage of functioning and assessing the quality of the classification. At the same time, self-organizing Ko-
honen networks were used as a clustering tool in the work, which have some disadvantages, in particular, the lack of a
previously known number of clusters, as well as possible losses during data compression. It should also be noted that it
is necessary to arrange the cluster numbers in these networks.

Nevertheless, when synthesizing ANN’s for critical decision-making areas that require interpretation of the
output results, this approach can be applicable, which is confirmed by a number of field experiments, including the ex-
ample of multi-parameter classification considered in the work.

For further research, it seems promising to build models for analyzing the generated rules, assessing their quali-
ty and the possibility of using them in the configurations of deep neural networks.
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B. M. Tuynos [V. M. Tiunov]

YK 641.05 FOODTECH 11 TU®POBU3ALINA COEPBI OBITECTBEHHOTI'O IMTAHUA
B POCCHUN

FOODTECH AND THE DIGITALIZATION OF PUBLIC CATERING IN RUSSIA

deprepaIbHOE TOCYAPCTBEHHOE OI0IKETHOE 00pa30BaTeIbHOE YIPEXKIeHNME BBICIIET0 00pa3oBaHsL
«YpanbcKumii roCyiapCTBEHHBI 9KOHOMMYeCK it yHuBepcureT» r. Exarepuubypr, Pocens,
e-mail: vladislav.tiunoff@yandex.ru | Ural State University of Economics ", Yekaterinburg, Russia

Annomauus. Ilosenenue, a maxie pacnpocmparerue xkoporosupycroii ungexyuu (COVID-19) 6 mupe u Ha meppumopuu
Poccuiickoii Pedepavuu cyuecmeeHHo 0Kkazano enusHue Ha éce cihepul xusHu uenosexd. B cessu c uem 8 2020 200y Bcemuproit Opea-
Husayueil 30pasooxparenus 6vi10 NPUHAMO peuleHue 00vA6UMb 0aHHoe uHeKyoHHOe 3a60e8anue nandemueil. B cea3u ¢ uem mHo-
2ue nPeOnpuAMUS Obiiu BbIHYHOEHbL NPEKPAMUMs pabomy 00 CrAOUNUBAUUL HOPMATILHO20 FNUOEMUOTI0LUHECKO20 COCMOAHUA. 3HA-
uumenvHoe 8o3oeiicmsue COVID-19 oxasan Ha cepy obujecmeernHozo numanus u pecmoparnozo dena. OOHAKO He CMOMPS HA Heza-
mueHoe 6030eiicmeue, KOPOHOBUPYCHAS UHPeKUUS KONIOCCATIbHO YCKOPULA PopmMuposariie HOB020 8blCOKOMEXHONOZUUHO20 PbIHKA
FoodNet u nodmonkHyna mmozue KOMNAHUU K UHBECIMULUAM 8 NePCHEKMUBHbLE HANPABTIEHUS CBA3AHHO020 C HUM.

Onpeodenerue mepmura FoodNet moxHo 0amv cnedyroujee, Mo HOBbLLL 8bICOKOMEXHONOZUUHDLIL PLIHOK NPOU3BOOCMBa U
nompebnenus npodykmos numanus. ITo npoeHozam pumeiina, Ha 2035 e. muposoii o6vem FoodNet moxem cocmasumv nopsaoka
5,9 mpam 0onnapos, npu 3mom Ha 00110 POCCULICKO20 PbiHKa npudemcs okono 4-8 % om amoti cymmui.

Yem Oonvuse onumcs nandemusi COVID-19, mem 6vicmpee npoucxodum nepexod K puiHky 6yoyusezo u 8HedpeHuo 6 Hezo
uugpposusayuii. C 00HOU CIMOPOHDL, B03HUKUAUT U3-30 Hee IKOHOMUUECKUTL KPUSUC MOxem YOums MHo2Ue CApmansl, KOmopole euje
He cnocobHvt camookynumocsa. C 0pyeoil - MUpo6oti KAPaHmMuH nosvluiaent Cpoc Ha cepsucsl 00CMAasKy eovl, npedsaxasa eovl, 00-
cmaeku npooyKmos nUmanus u np. ycunueaem eaxcHocmo IT-peuteHuil 6 061acMU MOHUMOPUHRA U YNPABIIEHUSL KAK CENbCKOX03ATi-
CMBEHHbIMUL NPEONPUAMUAMU, MAK U NPULOMOBTIEHUEM, U OUCTPUBYUULell NPOOYKIMO6 NUMAHUS 6 C6A3U C eM PA36Usaemcs cocmas-
nas wacmo FoodNet, FoodTech nanpaenenue.

FoodTech - amo enedperue yugposvix mexnonozuii 8 chepy 00ujecmeeHH020 NUMAaHus.

CospemenHoe cocmosHue mupa, a makxe mendeHyuu, passumue IT-mexHonozuii 6edym obujecmeenHoe numanue K He 00-
pamumomy pocmy 6 Hem 06vema yudposuzayuu. B ceasu ¢ uem passumue FoodTech HanpaeneHus A61s1emcs akmyanvHoIM 1 6AXHbIM
0715 0mpocy 06u4ecmeenHo20 NUManus 6 Poccuu.

B Oantnoil cmamve paccmompero cospemeHHoe cocmostue unmezpayuu yugdposvix mexnonozuii FoodTech 6 cgepy obuje-
CMBeHH020 NUMAHUS 6 Poccul, a makxice usyueHvl e20 0CHOBHble HANpasneHus. Ycmanosnero, umo 6 Poccuu FoodTech nanpaenenue,
npesxiode 8cezo npedCMAaseHo cepsucamu 0o0cmasKki edbl U3 pecmopanos, kage u mo. NOCKONIbKY IMOmM cezMeHm HA 0aHHbITL MOMEHM
ABNAEMCA CAMBIM MACCOBIM U NONYAAPHOLIM 60 6Cem mupe. OOHAKO, HECMOMPA HA 31O MAKHe, AKMUSHO PA3BUBAIOMC Opy2ue
nanpaenenus FoodTech k npumepy: cucmema npedsaxasa edv (Take-Away) unu docmaska npodykmos (Online Grocery), a maxie,
pasnuunble aHanumuveckue naam@opmul, npedoCMABNTIOULUX WUPOKULL CPe3 OAHHDBIX N08e0eHHecKoll aHanumuky eocmeti, muna
BigData.

B csa3u ¢ kopoHosupycHoii uHgexiueti cumyauus 6 cepe 00u4ecmBeHH020 NUMAHUS U PECIOPAHHO20 OUBHECA 3HAUUMEb-
HO usmeHunace. IIpoucxodum akmusHas unmezpauus wudposvix u IT- mexHonozuil 6 OaHHy OMPAC, 8 Pe3yIbmame 1ezo NoA6A-
HOMCA HOBbLE MEXHON02UYECKIE PEULeHUs, B03HUKAIOM HOBble CIMAPMAanbl, KOmopvie 8 OanbHeliulem CHOCOOHbL He MONLKO YLyuuumy
UHOYCMPUI0 00U4ECBEHH020 NUMAHUS U pecmopanHozo dena 8 Poccuu, HO u 6 OYOyuiemM 3aHAMb 3HAYUMENLHYI0 0070 MUPOBO2O
poiHKa.

Kmrouessie cnoa: FoodTech, nmbposusanms, obuiectBenHoe mmranme, BigData, pecropaHHoe [ieo, JOCTaBKa efbl,
FoodNet, HTU, COVID-19.

Abstract. The emergence and spread of coronavirus infection (COVID-19) in the world and on the territory of the Russian
Federation has significantly affected all areas of human life. In this regard, in 2020, the world Health Organization decided to declare
this infectious disease a pandemic. In this regard, many enterprises were forced to stop working until the normal epidemiological state
was stabilized. COVID-19 had a significant impact on the sphere of public catering and restaurant business. However, despite the nega-
tive impact, the coronavirus infection has enormously accelerated the formation of a new high-tech FoodNet market and has pushed
many companies to invest in promising areas related to it.
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The definition of the term FoodNet can be given as follows: it is a new high-tech market for food production and consumption.
According to retail forecasts, by 2035, the global volume of FoodNet may amount to about 5.9 trillion dollars, while the Russian market
share will account for about 4-8 % of this amount.

The longer the COVID-19 pandemic lasts, the faster the transition to the market of the future and the introduction of digitali-
zation into it. On the one hand, the resulting economic crisis can kill many startups that are not yet able to pay for themselves. On the
other hand, global quarantine increases the demand for food delivery services, pre-order food, food delivery, etc.it increases the im-
portance of IT solutions in the field of monitoring and management of agricultural enterprises, as well as the preparation and sale of
food, and therefore develops a component of FoodNet, FoodTech direction.

FoodTech is the introduction of digital technologies in the field of public catering.

The current state of the world, as well as trends and development of IT technologies, lead public catering to an irreversible in-
crease in the volume of digitalization in it. In this regard, the development of FoodTech direction is relevant and important for the devel-
opment of public catering in Russia.

This article examines the current state of integration of FoodTech digital technologies in the sphere of public catering in Rus-
sia, as well as its main directions. It is established that in Russia, FoodTech is primarily represented by food delivery services from restau-
rants, cafes, etc.since this segment is currently the most popular and popular in the world. However, despite this, other areas of FoodTech
are also actively developing, for example: a food pre-order system (Take-Away) or food delivery (Online Grocery), as well as various
analytical platforms that provide a wide cross-section of guest behavioral Analytics data, such as BigData.

Due to the coronovirus infection, the situation in the catering and restaurant business has changed significantly. There is an
active integration of digital and IT technologies in this industry, as a result of which new technological solutions are emerging, new start-
ups are emerging, which in the future can not only improve the food and restaurant industry in Russia, but also in the future take a
significant share of the world market.

Key words: FoodTech, digitalization, catering, Big Data, restaurant business, food delivery, FoodNet, COVID-19.

Introduction. The spread of the coronavirus infection (COVID-19) in the world has had a tremendous impact
on all spheres of human life. In this connection, in 2020 WHO decided to declare this infectious disease a pandemic.

A pandemic is the spread of a severe epidemic over the territory of many countries, continents; a disease that
has become widespread, affecting a significant portion of the population [7]. A preventive measure for the spread of
COVID-19 is compliance with the regime of complete self-isolation, i.e. involves finding a home in which a person
avoids contact with other people who do not live with him. As of 02.04.2020, the self-isolation regime was introduced in
most of the regions of the Russian Federation [9].

COVID-19 has had a significant impact on businesses that provide social and cultural services to the popula-
tion. They were forced to stop or suspend work until the normal epidemiological state in the country stabilized [2]. This
served as a strong impetus for the development of IT technologies in the field of public catering. Since, taking into ac-
count the current situation in the world and on the territory of the Russian Federation, many people, on self-isolation
preferring to stay at home in order to preserve their health, began to purchase groceries, ready-made food, goods, etc.
through online services, etc.

The pandemic stimulates everything that minimizes human contact during production and consumption [11].
Lack of use of modern technologies, analytical systems, artificial intelligence, etc. entails the loss of a new consumer au-
dience, profits and stagnation of the industry as such. Companies that have mastered new technologies will occupy sig-
nificant shares of the world market in the future, which, depending on the segment, will reach from 5% to 15% [10].

FoodNet is a new high-tech market for the production and consumption of food products. It will be the main
advanced and highly efficient segment, closely integrated with other hi-tech markets, and above all with the IT industry.
FoodTech will become an integral part of FoodNet. The definition of FoodTech can be given as follows, it is the intro-
duction of digital technologies in the field of public catering. In other words, FoodTech can be characterized as a symbi-
osis of two industries: digital and food industries. At the moment, the following main FoodTech directions can be dis-
tinguished (Fig. 1).

Results and discussion. The concept of FoodTech is constantly expanding to cover more and more areas. For
Russia, FoodTech is, first of all, a food delivery service from restaurants, cafes, etc., since this segment is currently the
most massive and popular all over the world. This is primarily due to the lack of time for cooking at home, lack of time
at the workplace, etc.

Due to time constraints, people most often choose low-quality, but quickly prepared Fast-Food. In this connec-
tion, food addiction to Fast-Food arises as a result of which there is a deterioration in human health, the occurrence of
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diseases associated with digestion, etc. This choice is primarily associated with the rapid growth of the segment of fast
food restaurants in comparison with other areas of the FoodTech sphere ... In this regard, another developing FoodTech
area in Russia, food pre-order (Take-Away) or food delivery (Online Grocery), can become an alternative to such food.
Which will allow you to eat quality food without wasting time waiting for the client to prepare dishes in a restaurant,
cafe, etc.

Main directions of FoodTech

1. PRODUCTION. WITH THE HELP OF ADVANCED TECHNOLOGIES OBTAINING
INNOVATIVE (SPECIALIZED, DIETARY, ETC.) FOOD PRODUCTS.

2.PACKAGING AND STORAGE. DEVELOPMENT OF HIGH-TECH SOLUTIONS FOR
PACKING AND STORING FOOD, WITH THE MAXIMUM PRESERVATION OF
PRODUCT PROPERTIES AND MINIMAL PROBLEMS RELATED TO, FOR EXAMPLE,
WITH ECOLOGY (RECYCLING OF PLASTIC).

3. "SMART" DEVICE. DEVELOPMENT OF "SMART" DEVICES FOR IMPLEMENTING
THEM IN FOOD ENTERPRISES WITH THE PURPOSE OF SIMPLIFICATION OF
COOKING FOOD; SAVING TIME; PREPARATION OF INNOVATIVE PRODUCTS, ETC.

4. RECOMMENDED SERVICES. SERVICES FORMING A CUSTOMER'S INQUIRY FOR
THE SELECTION OF PRODUCTS TAKING INTO ACCOUNT THEIR REQUIREMENTS;
OBTAINING ANALYTICAL DATA, etc.

5. DELIVERY. DELIVERY OF FOOD (FOODDELIVERY), PRE-ORDER FOOD (TAKE-
AWAY), DELIVERY OF PRODUCTS FROM SUPERMARKETS (ONLINE GROCERY).

Fig. 1. Main foodtech directions

The sphere of pre-ordering ready-made meals and delivering groceries to your home is not so strongly devel-
oped in comparison with food delivery, which in turn prevents restaurants and cafes from receiving additional profit by
reaching a new audience. However, in recent years, the situation has changed and services for the delivery of groceries
from supermarkets or online grocery stores began to actively develop. For the period 2018-2019 the volume of this seg-
ment is estimated at $ 400 million, but by 2021 analysts predict $ 3.1 billion [5].

It should be noted that the integration of digital technologies into the public catering sector in Russia is not so
developed as compared to foreign countries where the digitalization of the market has reached a high level, at the mo-
ment, according to TargetGlobal, the volume of the FoodTech market for 2018 in Russia is 0.5% (1 , 4 billion dollars)
from the volume of the world market of FoodTech-services, in particular online food delivery (324 billion dollars) [5].
The share of online service penetration in the food segment in foreign countries and the Russian Federation is presented
in (Fig. 2.)

[= S

ko w = th

Britain USA " Russia China Eorea

Fig. 2. The share of penetration of online services in the food segment in foreign countries and the Russian Federation,%
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In Russia, the share of online services is just beginning to develop, it is about 1%. According to analytics, for the
period 2016-2018 the restaurant business is showing strong growth. The sphere of e-commerce is also actively develop-
ing, according to retail forecasts, the growth by 2021 will reach 26%.

In this regard, effective analytical platforms that provide a wide slice of guest behavioral analytics data that al-
low improving the quality of interaction are beginning to be in great demand - BigData.

The BigData system is capable of obtaining advanced user analytics in any area, incl. in the field of public cater-
ing by collecting, storing and analyzing data to identify an algorithm for building effective models of the target audi-
ence's behavior, the behavior of competitors, etc.

Based on the data received from the BigData system, any catering company can significantly increase profits,
change or improve the quality of the service / service provided, by building an effective marketing strategy. With the
development of FoodTech, advanced analytics will be increasingly needed in the restaurant and food service industries.

Conclusions. Thus, the development of FoodTech directions is an important vector of development in the field
of food and restaurant business. Especially for the category of cities of megalopolises, since in small cities there is no
problem of long distances. The integration of digital technologies will allow customers to receive a variety of choices of
fresh and well-prepared dishes or products, as well as the ability to order food from new food outlets at affordable pric-
es, and from investors, funds and online players - restaurant chains, catering, etc. etc. improve the delivery industry,
attract a new consumer audience, optimize the e-commerce industry by using platforms that provide an extensive data-
base of analytics.
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TAKAGI-SUGENO FAULT TOLERANT CONTROL SYSTEM

CankT-IleTepOyprckuit rocyaapcTBeHHbII 371eKTpoTexHnueckuit yausepcuter CIIOIITY «JISTU»
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AnHotauusa. Paspabomamv HOBYI0 aKmMusHylo cmpamezuro 0mKas0yCHMoU4U8020 yNPasneHus OnA JIUHEHbIX Cucmem
ynpasnenus u Hewemkux cucmem Taxazu-CyzeHo.

Meropuxa. [TepsoHauanvHo oHa pa3pabdamuvieaemcs 6 KOHmeKcHe IUHEHbIX CUCIEM YNpaeneHus, a 3amem uoes 3mozo
n00xo00a pacnpocmparsemcs Ha Hevemxue cucmemvt Taxazu-Cyeeno. [Jna udenmudukayuu HeucnpasHocmeti UConb3yemcs Haoo-
Oamenv. B mo e 8pems 0mKa30ycmotiuuebLii pezynamop A6/5emcs pezynsmopom 00pamHoii Ces3u 1o COCMOAHUIW. IMOm KOHMPO-
7Iep CKOHCMPYUPOBAH Maxum 00pasom, Hmo OH MOXen 2apanmuposams ycmoiuusocmny cucmemst no JIanyHosy.

Pesynbrarnl. Paspabomana uHmezpuposanHas npoueoypa npoexmuposanus 0mxasoycmoiiuueoti cucmemyl 071 UoeHmMu-
pukayuy HeuCNPasHOCMU U AnZOPUMMbL OMKA30YCMOTIMUB020 YNPABIEHUA. AZZOPUMMBL NPOMECMUPOBAHbL HA UNTIOCHPAMUBHBIX
npumepax.

3akmouenne. B cmamve 6vina npeonomena nosas akmuenas cmpameeus FTC. 9mom Hoswiii n00x00 6vin paspabomar 6
KOHMeKCH TUHEUIHbIX CUCMeEM a 3amem OH Obll pacuiupeH 075 npumereHus 8 Heuemxux cucmemax Taxazu-Cyeero. [Jna peanusavuu
cmpamezuu nPednoKeHA UHMEZPUPOBAHHAS NPOLEOYPA NPOEKMUPOBAHUS, A20PUMMbL UOEHMUPUKAUUY HEUCNPABHOCMET] U OMKA-
30ycmoiiuugo020 ynpasnenus. Voenmudukayus HeucnpasHocmeil 0CHOBAHA HA UCNONb308aHUU Habnodamens. Pezynamop peanuso-
8aH 8 6Ude Pe2ynAMopa 06pamHoti césA3u N0 COCMOTHUIW. IMOM Pe2ynIAmop CKOHCMPYUPosarn makum o6pasom, umobvt obechewumo
ycmotiuusocmo no Jlanynosy. Mnnocmpamueroie npumepot Kax 0718 TUHERHbIX, MaK u 0n1a HenuHeliHvix cucmem no Taxaeu-CyzeHo
nokasviéarom agpexmusrocmp npednoxernozo FTC nooxooa.

KnioueBbie cnoBa: OTKaSOyCTOffI‘H/IBOC yHnpaBJI€HME, OLI€HKA COCTOSAHMNA, HaGH}OHaTeHI/I, JUNArHOCTUKA HeMCHpaBHOCTeI?[,
CXOIMMOCTbD.

Abstract. To develop a new active fault-tolerant control strategy for linear control systems and Takagi-Sugeno fuzzy systems.

Methods. It is initially developed in the context of linear control systems, and then the idea of this approach is extended to
fuzzy Takagi-Sugeno systems. An observer is used to identify faults. At the same time, a fault-tolerant controller is a state feedback con-
troller. This controller is designed in such a way that it can guarantee the stability of the system according to Lyapunov.

Results. An integrated fault-tolerant system design procedure for fault identification and fault-tolerant control algorithms
have been developed. The algorithms are tested using illustrative examples.

Conclusions. The article proposed a new active FTC strategy. This new approach was developed in the context of linear sys-
tems and then extended to apply to fuzzy Takagi-Sugeno systems. To implement the strategy, an integrated design procedure, algorithms
for fault identification and fault-tolerant management are proposed. Fault identification is based on the use of an observer. The control-
ler is implemented as a state feedback controller. This regulator is designed to provide Lyapunov stability. Hllustrative examples for both
linear and nonlinear systems by Takagi-Sugeno show the effectiveness of the proposed FTC approach.

Key words: fault-tolerant control, state estimation, observers, fault diagnosis, convergence.

Introduction. This article proposes a new active failover management strategy. Initially, it is developed as a
linear system, and then the idea of the approach is extended to Takagi-Sugeno fuzzy systems.
FTC strategy.
It is assumed that the system is described by equations in the state space
Try1 = Az + Buyg, [l)
Yis1 = CTrya, (2)

there xx € R” - is variable states, yx € R™ - is an observed system output, u; € R” - is a management. In this case, a system
with faults can be described as follows:
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Tfr4l = A:Ef_k + B‘L!.f_k + L_fk, (3)
Ysrpr = CTpgun, (4)
there xzt.; € R” - is variable states, ysx € R” - is an observed system output,, uz € R” - is a management, f; € R’ - is a vec-
tor of the faults, L - the distribution matrix that is known. It is necessary to define such a system input wuy that:
— the control loop of system (3), (4) is stable,
— Xpker converges asymptotically to xi.; regardless of the presence of a fault fi.
Let's consider the solution to this difficult task. The main idea here is to use the following control strategy:

upp=—Sfp + Ki(xp —xr0) + uk (5)
there f ,, faultassessment. It should lze noted that due to the separation principle, it is not assumed that xy is available,
i.e. you can use the estimate instead & f j .
In this case, the following problems are arise:

- Define j' k
- set K1 so that the control loop is stable.
Fault identification. Suppose that the following condition is satisfied for the ranks of matrices:

rank(CL) = rank(L) = s. (6)
This means that one can calculate
H = (CL)* = [(cL)’cL]™ (cL)".
Multiplying (4) by H and then substituting (3), one can show that
Fr=H(ysrs1 — CAzpp — CBuyy). (7)

Thus, if instead of xzx we use & s . , then the fault estimate is given as follows:

}k = H(".Uj.:.—+1 - CA&-'I.J.— - C-B'Uf.k:'- (8)
and the associated error assessment error
fo—=Ffr=—HCA(zs; — T5;)- (9)

Unfortunately, the most important problem in the practical implementation of (8) is that it requires
Ysk+1 and Uy for calculation of }‘ L

and therefore it cannot be directly used to obtain (5). To solve this problem, it is assumed that there is such a diagonal
matrix C¥k N .
and, therefore, Jf = Qg f k=1

the practical form of expression (5) is reduced to the following:

Ui = —Sﬂj;_fk_l-i-ffl{mj.- -:Ifj_k}+uk {lﬂ')
The problem of sustainability. Substituting (5) into (4), one can show that
Tfr41 = Axpp — BS}'L. + BKer + Buy + Lf;. (11)

there ex = xx - xgx means tracking error. Suppose S satisfies the following equality BS = L, for example S = I for an actua-
tor malfunction. Thus BS = L and hence

Ef kgl =Aﬂ':j_k+L{fk-}kj+BK1I3k+Bﬂk. {12]
Finally, substituting (9) into (12) and then applying the result to
€41l = 41l — Lf k41

We got
Byl = (A—BK1}E;;+LHCAE;_;;. (13}

where €f ) = Ty — T £,k -isan error of state estimation.
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Observer synthesis. As already mentioned, the fault estimate (8) is obtained based on the state estimate & f j .
This determines the need to design the observer. Therefore, substituting (7) into (3), one can show that

Tfis1 = Azpr+ Bugr + Lyg . (14)
where
A=(I-LHC)A,B=(I-LHC)B,L =LH.
So the observer structure:
iR =;1§:Jf_;.- + B'U.f_j; + Eyf_k+1+
Finally, the state error can be written like this:
Ef k41 = {A—KQC:IEL;;. {lﬁ}
Integrated design procedure. There are two important assumptions to start with:
— pair (A, C) is detectable
— pair (A, B) is stabilizable, stable
Based on these assumptions, it is possible to design matrices KI and K2 in such a way that the extended error
__ | ex -
€L = |:ej,j.-:| . (]..I‘)
defined as

__[A-BK, LHCA |_ ]
€ky1 = [l} ! a _ch} €. = Agéy, (18)
converges asymptotically to zero €k
Theorem 1. Extended error converges asymptotically to zero if matrices exist W - 0. L and such as
P; -0, L,

w AW-BLI} o (19)

[WAT -L{B" w
P, P,A - LQC} o

- 9
[ATPQ -CcTL? P, (20)

Evidence. This can be observed from the structure of A in (18), that the eigenvalues of the matrix A, are the
union of eigenvalues 4 = BK1 and A - K»C.

This clearly indicates that the design of state feedback and observer can be done independently (separation
principle). It is clear from Lyapunov's theorem that converges asymptotically to zero € if there exist matrices P1 > 0
and P2 > 0 such that the following inequalities hold:

(A- BK,)"P:{(A-BK,)- P, =<0, (21)
(A - K2C)"P3(A - K2C) — P3 < 0. (22)

Using Schur's complements, one can show that (21) - (22) are equivalent

Pt A- BK,

Pt A-K.,C
- 0. 24
[AT_CTKE Y ]>- (21)

Substituting W = P! and then multiplying (23) left and right by diag (I, W) and (24) left and right by diag
(P, I) we can show that

w AW-BKIW} -0 (25)
wAT -wKTB”Y W '
Py PsA - PsKoC
i 0. 26
[ATPQ —CTKTP, P } g (26)
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Then, substituting L; = K;W u L, = P;K; one can transform (25) and (26) into (19) - (20), which completes this
proof. Finally, the design procedure is reduced to solving (19) and (20), and then determining K; = LW u K, =
P3;'L,.

Illustrative example.

Consider equations (1) - (2) and (3) - (4) with matrices:

[{].2225 0.2093 ﬂ,lﬂlﬁj| B [ﬂ.ﬂlﬂﬁ {18318]

A = [0.4659 0.4231 0.3361 = |0.6813 0.5028
0.2330 0.2626 0.4191 0.3795 0.7095

100

C={nln

|.1=-5

Enter
ug = [0.3tanh(k/100),0.1 + 0.2 cos(7k/100)]",  (27)
fork=0...1000. Fault scenarios are as follows
Foo= { 0, k<400
k170 04, k= 400
o= { 0, k < 200
k271 0.5 + 0.3sin(wk/100), & = 200
Figures 1 - 3 show the results for the proposed strategy. In particular, the proposed design procedure was ap-
plied to obtain K1 and K2, and then (10) (for ax = I) was applied as a management strategy. As a result, Fig. 5.41 clearly
shows that faults can be assessed very accurately. Moreover, from Fig. 2 it can be noted that ug equal ux before fault f.
occurs. After this point in time, the control strategy usx was changed. As you can easily see, the control strategy was also
changed when the f;. fault occurred.

The final conclusion is that the mismatch
ZE =Y — Cz £k

is very close to zero in the presence of faults (Fig. 3). This is due to the fact that the proposed control strategy, for which
x¢x converges to xx and, therefore, zx converges to zero. On the other hand, the presence of faults can be easily deter-
mined from (8).
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Extension to Takagi-Sugeno fuzzy systems. The main purpose of the following reasoning is to extend the de-
scribed approach to Takagi-Sugeno fuzzy systems. The Takagi-Sugeno model is described by fuzzy rules like IF-THEN,
which are local linear relationships with respect to the inputs-outputs of a non-linear system. The rule base of such a

system is:
R': IF w} is F} and ... and wy is F;.,
THEN {$k+1 = Az + B ()
Y, =Cizy

In whichi=1, ..., M,F}i(j =1,.., p) - fuzzy sets, and wi = [wk, wi, vees wi,] — is a known vector of initial vari-
ables, which may partially depend on the states x.

Meaning a couple (wi, #x) and a fuzzy inference mechanism, the output of the normalized Takagi-Sugeno
model can be written as follows

M
Tpi1 = Z hi(wy)[Aizy + Biuy]

3_;1 -, (29)
Y1 = Zh-f(wkﬂ)ciiﬂkﬂ

i=1

there h;(wi) — normalized rule triggered with a degree of fulfillment

3}11!’-@*} (wy.)
hi(wg) = 7

; - 30
Z;=1(?};’=1#F; (wi)) (30

(]
7T Means t-norm - M FJF (u’k)

the degree ofaffilation of the variable prerequisite W,{. Moreover, the degree of compliance with the rules satis-
fies the following restrictions:

M

> hiwe) =1 . (31)
i=1

0<hi(wp) <1, Vi=1,....M

FTC strategy. So, the Takagi-Sugeno reference model used in this paper is defined as follows:
M

Ty = Z hi(wy)[Aizy + Bug], (32)
i=1
M

Ypo1 = Z hi(wg)Cxpyq, (33)
i=1

(34)

Or equal

M

Try1 = Y _ hi(wi) Aimi + Buy, (35)
i=1

Ypy1 = Cpy1. (36)

Likewise, a possibly faulty Takagi-Sugeno system is described as follows:
M

Tirpr =Y hi(wi)Aixsr+ Busr+Lf,  (37)

i=1

Yrrrr = CTppp. (38)

Following the same line of reasoning as above, it can be shown that the fault estimate is given by the formula:

M
Fr=H(ysp., —CY hi(wi)Asisr— CBugy). (39)

i=1

Similarly, the observer structure
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M
ﬁ'-'f.k-i—l =th(wk);4i5i7f.k + Buf.k + Eyf.k+1+

i=1

+ Ko(ysp — Cyp), (40)
me A; = (I — LHC)A, v B = (I - LHC)B.

Finally, the Takagi-Sugeno analogue of extended error (18) is
- {A,- - BK, LHCA; ]_
0

1= hi(wy) A, -K,C |~
i=1 '
M
= Z hi(wy) Ao iex = Ag(h(wy))ey, (41)
i=1

Where the matrix Aq(h(wi)) belongs to the convex polyhedral set:

M
Ay = {Au{h{’wk)) : Ag(h(wi)) =Y hi(wy) Ao,

i=1

M
D hi(wi) = 1,0 < hy(wy) < 1} (42)

i=1

Let us introduce the following definition.

Definition 1. The extended error described in (41) is robustly converging to zero in the uncertainty region (42)
if all eigenvalues Ao(h(wi)) have a value less than one of all values h(wy) such, that Ag(h(wi)) € A,.

Theorem 2. The extended error described in (41) is robustly converging to zero in the uncertainty region (42) if
there are matrices Py >0, Gy, L; and P, >0, G, L are such, that

P, A;G,-BL )
[G{A? CLIBT Gy 4 G - Plr‘] =0 43

{ P, AlG] —TCTLﬂ .0, (44)
G.A; — L,C G, + G; — P,

Foralli=1,..., M.

Evidence. Using Theorem 1, proved earlier, and Theorems 1 and 2 from Oliveira [199] define and complete the
proof of the theorem. Ultimately, the design procedure is reduced to solving (43) and (44) and determining K; = L,G1*
nk;=G3;'L,

Iustrative example. Let the Takagi-Sugeno fuzzy system without faults have the form:

R :IF y., is Fy THEN x4, = Asz) + Buy

R? :1F yi, is F» THEN x4 = Aszy + Buy,

R®:1F y;., is F3 THEN x4, = A,z + Bu,
[0.2225 0.2093 0.10137
A, = |0.4659 0.4231 0.3361] , (45)
10.2330 0.2626 0.4191

[0.4751 0.2430 0.22827
A, = [0.1156 0.4456 0.0093 | , (46)
10.3034 0.3810 0.4107 |
[0.2224 0.4609 0.20297
A; = |0.3077 0.3691 0.4677] , (47)
10.3960 0.0881 0.4585 ]
where affiliation functions are shown in Fig. 4. The rest of the parameters, signals and fault scenarios are the same as in

the previous illustrative example. Figures 5-10 show the results achieved for the proposed FTC strategy. In particular,
the proposed design procedure was used to obtain K; and K, and than (10) (with ax = I) was used as a management
strategy. As a result, Figures 5.45 and 5.46 clearly show that faults can be detected with a high degree of accuracy. In the
same way as before, in Figures 5.47, 5.48 you can see that ugy is equal to u until the failure occurs with fo. After this
moment, the control strategy of usx was changed. The management strategy was also changed after the emergence f;.
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In conclusion it should be noted that the mismatch (Figures 9, 10) is very close to zero in the presence of faults.
This is due to the fact that the proposed control strategy for which xzx converges to x; and thus zx converges to zero. On

the other hand, the presence of faults can be easily determined from (8).
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Conclusion. The article proposed a new active strategy for the FTC. This new approach was developed in the
context of linear systems and then it was extended to Takagi-Sugeno fuzzy systems. Illustrative examples for both linear
and nonlinear Takagi-Sugeno systems show the effectiveness of the proposed FTC approach.
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DEVELOPMENT OF A COMPUTER MODEL OF UNSTEADY GAS FILTRATION
CONSIDERING HETEROGENEITIES OF FILTRATION PROPERTIES
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Annomauus. B nacmoswetl pabome npedcmasnervl yuumvl6arusue nPOCMPancmeeHHyio HeoOHOPOOHOCHb PUIbMPAlL-
OHHDIX CBOLICME MOOenU Npoyeccos Purvmpayuu 2asa 6 eude OudPepeHUUanvHbIX YPasHeHUT 8 YACHIHBIX NPOU3BOOHDIX, YUCTIEHHAS
MOO€sb, UCHONIL3YIOUAAS HESBHYI0 KOHEUHO-PA3HOCIHYIO CXeMY, U NPUMeHeH Memood KOHeuHbIx 066émo8. C UCnonb308aHUeM NOyeH-
Hbix modeneti Obio paspabomaro npozpammuoe obecneueHue, N03BONANOUEe NPOUIBOOUMD MOOENUPOBAHUE ONIA 0BYMEPHOZ20 CIIYYAs
HeCMAyUOHAPHOLL PUMLMPALUY 234, YHUMbIBAIOUsEe BIUTHUE CKBANCUH U HEOOHOPOOHOCMb NAACMA.

KiroueBbie cmoBa: KOMIIBIOTEPHOE MOJEIMPOBAHNME; Ta30Bble CKBXMHDI; MHTEPGEPEHINA CKBOKUH; METOJ KOHETHBIX
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Abstract. This paper presents models of gas filtration processes in the form of partial differential equations taking into account
the spatial heterogeneity of the filtration properties of the gas, a numerical model using an implicit finite-difference scheme, and the fi-
nite volume method is used. Using the obtained models, computer simulator was developed that allows modeling for the two-
dimensional case of unsteady gas filtration, taking into account the influence of wells and reservoir heterogeneity.

Key words: computer modeling; gas well; interference of wells; finite volume method; reservoir modeling; heterogeneity of
filtration properties.

Introduction. The current development is being carried out with the aim of obtaining a computer model of
unsteady gas filtration in the reservoir, as part of the creation of a mathematical model (MM) of a unified controlled gas
production complex.

The use of MM, based on the fundamental laws of conservation of mass, momentum, energy, allows you to
manage the development of fields, selecting such operating modes that reduce the risks of occurrence and development
of complications, as well as increase the recovery rates of hydrocarbons. When creating dynamic models, it is possible to
study the reservoir in more detail by dividing it into blocks and applying filtration equations to each of them, which
allows modeling non-stationary processes in the reservoir. The software packages available for this purpose (Eclipse,
Tempest, etc. [1, 2]) are expensive, require an annual license renewal, and, most importantly, are designed as a “black
box”. As a result, there is no possibility to adjust the software in order to create models of controlled (and even uncon-
trolled) processes and develop systems based, among other things, on modern methods and technologies of control.

Thus, it becomes necessary to develop mathematical and computer models of filtration processes in the reser-
voir, as well as software for numerical modeling.

Materials and methods, results and discussions. Modern control theory offers many highly efficient methods,
not limited to the simplest controllers. Therefore, an important characteristic of software is its ability to operate in real
time.

The main tasks of this work:
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o development of a numerical model of unsteady gas filtration, taking into account the heterogeneity of the res-
ervoir filtration properties;

« implementation of a computer model (simulator), taking into account an improved numerical model.

Filtration equation. The main form of reservoir energy, which provides gas inflow to wells, is the energy of
elastic deformation of gas and the solid skeleton of the reservoir [3]. The MM of unsteady gas filtration in a deformable
porous medium, under the assumptions that the permeability and viscosity are constant, is formed by substituting the
law of conservation of momentum (in the form of Darcy's filtration law) into the flow continuity equation [3]. Then the
flow continuity equation and Darcy's law, respectively:

_(694)} _ o(pwy) + a(pWy) n o(pw; ) '

ot OX oy oz
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where p - is a pressure, f - is a time, ¢ - is porosity, and k - is a permeability, p is viscosity, p is gas density, and w - is a
filtration rate.
As a result, the mathematical model of unsteady gas filtration has the form [4]:
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where x - is a coefficient of piezoconductivity, B, B, — are coefficients of compressibility of rock and gas, respectively.

If at the initial moment the reservoir is not disturbed, then the initial condition at ¢ = 0 has the form p = p0 =
const. The following boundary conditions of the outer boundary of the reservoir are possible - constant pressure pB =
const, constant overflow across the boundary when Darcy's law is fulfilled: ps = const,.

Equation (1) is the basic equation of the theory of elastic filtration regime. Coefficient k characterizes the rate
of reservoir pressure redistribution during unsteady filtration of an elastic fluid in an elastic porous medium.

Development of a numerical model of transient filtration for the one-dimensional case. We transform the
filtration equation by finite differences using an implicit scheme, since implicit schemes have increased stability proper-
ties compared to explicit ones, although they are inferior to them in performance. Consider a one-dimensional reservoir
of length L, divided into N spatial blocks - finite volumes, using a block-centered scheme (grid nodes are located at the
centers of the blocks). Let us introduce the time step At and the number of time layers T. The solution is sought only on
discrete time layers nAt. As a result of the approximation of partial derivatives by the corresponding finite differences,
the following system of linear algebraic equations is obtained [5]:

prt—pl _ P —2p" + plY
At (we)
i=[L2 ..N], n=[L2 ...T],

where i - is the number of the grid node, # - is the number of the time layer. Let's take out the temporal and spatial

components as a separate factor:

o KA
(Ax)
Then the equation of one-dimensional filtration will take a more convenient form for calculations:

n+l n+l n+l

—npiy +(1+2n)p™ —mpiy = By
i= [L2 ..N], n=[L2 ..T]
System of equations for blocks in matrix form:
(1+mA)p™t =p", (2)

where I - is the unit matrix, A - is the matrix of coefficients of the system of equations.
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The finite difference ratios of the partial derivatives of the components of the filtration law presented above are
compiled with respect to pressure. However, in cases of reservoir modeling taking into account wells, it is more prefera-
ble to record in relation to the flow rate. To transform the filtration equation to the required form, we multiply both
sides of the system of equations (2) by the following ratio:

SAxpc, Ve,
B,At B,At’

where S, V - are the area and volume of the block, respectively, B,, - is the volumetric coefficient of the fluid, ¢, - is the
compressibility.

For convenience, let's introduce the corresponding variables for the blocks:

B =Y gy _ kS
B, ' uB,Ax

In these expressions, T and B have physical meaning. Coefficient B reflects the capacitive properties of the
block, and T (conductivity) - filtration. For the system of one-dimensional filtration equations, the conductivity matrix
is tridiagonal. The system of equations (2) reduced to units of flow, taking into account the boundary conditions [6]:

B, T(1+2w,) -T 0 0
1 B, . -T 2T T 0
At 0
By 0 0 -T T(1+2w,)
L B T J
)" (B P (20T pg
P, 1 B, P, 0
. =— . . + .
: At : : :
Py By J\ Py 20, T pg,
[ — —_— —
pn+1 B pn Q

0, if the Neumann boundary conditions (of the second kind)
=
1. ifthe Dirichlet houndary conditions (of the first kind

where pgi, ps> — pressure for the corresponding boundary conditions. As a result, the vector-matrix representation of the
finite-difference filtration equation will be written as

B n+1 B n
(T+A—t]p =P +Q, (3)
where Q - is the flow rate of fluid in the block as a result of the action of sources / sinks (wells).

Development of a numerical model of transient filtration for a two-dimensional case. Consider a two-
dimensional formation with length L and width W (Fig. 1). Spatial discretization is performed by dividing the modeled
area into NX and NY nodes. The total number of blocks is N = NXxNY. Each final volume is designated by indices i and
j. At the same time, it is possible to number blocks with one integer index, which is convenient when developing algo-
rithms for a computer model. In this work, the numbering of spatial blocks is adopted, in accordance with the ratio:

L=(j-1)NX +i (4)

Y=3 | 9 10 | 11 | 12

=1 1 2 3 4

i=1 i=2 i=3  i=NX=4

Fig. 1. Reservoir, discretized in space using L - numbering
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In the case of two-dimensional filtering, each block interacts with two, three or four adjacent blocks, which de-
termines the form of the conductance matrix.

As an example, consider the form of the matrix T for the system from Fig. 1, with impermeable reservoir
boundaries (boundary conditions of the 2nd kind) and the absence of wells:

o1 T T
T 3T T T
T 3T T T
T 2T T
T 3T T T
T T 4T T T
= T T 4T T T
T T 3T T
T o1 T
T T 3T T
T T 3T T
T T oo

Thus, when using L-numbering, the admittance matrix is five-diagonal. Otherwise, the system of equations for
the two-dimensional case is similar to system (3).

Development of a computer model. Well Interpretation. Within the framework of this work, the case of sin-
gle-phase gas filtration is considered, under the assumptions that the productive formation is penetrated by perfect wells
with vertical ends, which are interpreted as the internal boundaries of the formation. The simulated wells are located in
the center of the block. In reservoir simulators, two types of boundary conditions are most common (not counting
mixed ones): in the form of a given pressure at the bottomhole (boundary conditions of the 1st kind) or in the form of a
given flow rate of the well (boundary conditions of the 2nd kind). With this setting, it is possible to calculate the bot-
tomhole pressure, at a given flow rate and vice versa - calculate the flow rate, at a given bottomhole pressure, depending
on time. There are several connecting relations for calculating unknowns: Van Polen's model, Pisman's model and Abu-
Kassem's and Aziz's model [3]. Currently, the Van Polen model is almost not used [6], and the Abu-Kassem and Aziz
model is convenient for calculations when the wells are not located in the center of blocks. Therefore, to account for
wells in this work, the Pisman model is used, which is well suited for calculations in block-centered grids. According to
this model, the radius at which the pressure in the block with the well corresponds to the weighted average pressure in

the reservoir (equivalent radius) for the case of a square grid is given by the following relation: I, = 0,2Ax.

To proceed to the calculation of the bottomhole pressure of a production well operating in a constant flow rate,
the following relationship is used [6]:

P q...1B In 0.2Ax R Qo
2nkh r I

where ] - is the well productivity index, rc — is the well radius, P - is the weighted average pressure in the block.

Advanced computer model. Earlier in [7] a numerical model was developed and a computer model was im-
plemented in the Python programming language. The calculations for this model were performed under the assumption
that the filtration properties are the same over the entire area of the simulated reservoir. In this paper, a model is pre-
sented that takes into account the spatial variability of the permeability of the simulated reservoir, which allows more
accurate reflection of the course of physical processes, although it somewhat complicates the model itself. When remov-
ing the assumptions about the spatial homogeneity of the permeability, technical difficulties arise due to the fact that the
values of the conductivities T are determined at the boundaries of the grid cells (blocks), and the values of the permea-
bility k are referred only to the centers of the cells of the computational grid. There are methods for averaging the indi-
cators of a particular property between neighboring blocks. Due to the fact that the permeability k can vary significantly
(for example, in the presence of impermeable inclusions), harmonic mean is most suitable for calculating the average
values between adjacent blocks. Then the calculation of permeability at the border of the cells will look like:
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where K .4/, - permeability at the boundary of blocks with indices L and L + I. Thus, the problem solved by the simula-

tor is reduced to the approximation of differential equations of two-dimensional unsteady filtration (the three-
dimensionality of real fields is taken into account by introducing the reservoir thickness). Well coordinates and flow
rates, initial and boundary conditions, reservoir properties and fluid parameters are set in the initial data. The solution
is found using the conjugate gradient method, since this method has shown the highest efficiency in comparison with
the direct method (LU-decomposition) and other iterative methods [7]. The output data are computed values of pres-
sure in blocks with the first order of accuracy in time and the second order of accuracy in the spatial coordinate. The
model takes into account the spatial heterogeneity of the filtration properties, the mutual influence of wells and calcu-
lates the pressure at the bottom of the wells depending on time. As the initial data on some of the parameters of the fluid
and reservoir rock for the computational experiment, we used the production data of one of the development objects of
the existing gas field. Permeability is specified as an array of random numbers ranging from 29 to 129 mD.

Table
Results of calculating the pressure distribution

Parameter Value
Seam length (m) 3000
Seam width (m) 3000
Seam height (m) 20
Porosity (units) 0,2
Reservoir permeability (m2) 29 - 129110-15
Initial pressure (Pa) 71106
Gas viscosity (Pa - s) 2110-5
Coordinates (x; y) of production well No. 1 (m) (12005 1500)
Coordinates (x; y) of production well No. 2 (m) (18005 1500)
Gas consumption in production well No. 1 (m3 / day) 4801103
Gas consumption in production well No. 2 (m3 / day) 4801103

Wells penetrate the reservoir completely and are put into operation simultaneously. The reservoir is discretized
in spatial coordinate by 40401 blocks (201 x 201 nodes). The final simulation time is 360 days with a step of 1 day. The
obtained results of modeling processes are shown in Fig. 2-3.

Pressure

710" Pa

[=]

0 S00 1000 1300 2000 2500 3000
Section coordinate (m)

Fig. 2. Distribution of pressure in the reservoir at the end of the simulation
In fig. 2 shows the distribution of pressure in the reservoir in the section along the wells location line. Each line

corresponds to a time interval of 30 days. As can be seen, the heterogeneity of the filtration properties has a significant
effect on the pressure change in the simulated reservoir.
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Fig. 3. Pressure at the bottom of the wells and the central point of the reservoir, depending on time

The simulation results showed that in a given reservoir, despite the same flow rates for the two producing wells,
the bottomhole pressure decrease near well No. 1 was more intensive, due to different filtration properties in each sepa-
rate block.

Conclusion. When managing the development of gas fields, the costs of production wells can be considered as
control actions. The resulting computer simulator program, for the given values of the reservoir parameters, fluid and
gas flow rate at the exit from the wells, calculates the distribution of the pressure field in the two-dimensional reservoir
depending on time, taking into account changes in the bottomhole pressure of the wells and the spatial heterogeneity of
the filtration properties. The calculation algorithms implemented in the simulator have shown the high efficiency of the
conjugate gradient method, which makes it possible to use this model for the purpose of synthesizing a gas production
complex control system.
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Y]IK 28;62-52 METOHOIOTUA ATAIITUBHOM HACTPOVIKU PETYIATOPOB
TUISL PACIIPEJIETEHHBIX CUCTEM YIIPABJIEHUSA

METHODOLOGY OF ADAPTIVE ADJUSTMENT OF REGULATORS
FOR DISTRIBUTED CONTROL SYSTEMS

Cesepo-Kaskascknit Pepiepanbublit Y auBepcuteT (¢unman B r. [laturopcke). e-mail: zaytsev.kmv@gmail.com
North Caucasus Federal University, Pyatigorsk, Russia. e-mail: zaytsev.kmv@gmail.com

Annomauus. B cmamve paccmompervt memo0vl u0eHmMuduKayuu pacnpedenéHHvIx 00beKmos, CUHINE3 CUCHEMbL ynpasse-
HUA OCHOBAHHDLIL HA YACMOMHDIX C0TICMBAX 00veKma ynpasnenus u adanmueHoti HACMPOUKU peyAmopos 0/ PacnpeoenéHHblx
cucmem ynpaeneHus, npocmpaHcmeeHHuix 06vexmos ynpasnenus. OCHO6HOU npobnemoli paspabomxky maxux cucmem S6nsLemcs
MemoObL CUHME3A Pe2yNANOPOS, YUUMbIBAULUX MOOANLHYIO (PACNpedenéHHYI0) COCMABIAIOULYI0 00eKma, o 00HOZHAUHO YCTI0H -
HAem CUHMe3 CUCmeMm, HO Oesaem makyw 6onee mouHotl. B cmamve npusodumcs sapuanm peanudayui CUcHemvl ynpasneHus ¢ no-
mouptro ITVIK.

KmoueBble coBa: maeHTNOMKALNA pacIpefieléHHOro 00beKTa, alall TUBHbI PacIpeie/IéHHbI Pery/IATop.

Abstract. This article takes examine method’s identification the distributed object control system, synthesis system on base fre-
quency property object control, and adaptive adjuster regulator for the distributed object control system, distributed object control. Base
problem creation this system that use method’s synthesis control system. This method’s use distributed structure and made system more
formed no more high-quality. This article takes see method realization the distributed proportional-differential regulator use PLC.

Key words: regulators; identification the distributed object, the distributed proportional-differential regulator.

Introduction. The main regulators used by modern industry are regulators that implement the proportional-
integral-derivative control law (PID). These regulators are used for various technological processes to control object
parameters such as temperature, pressure, etc., but these processes are considered from a mathematical point of view as
objects with lumped parameters. But many objects in the industry have distributed control systems for the regulating
action (thermal power to control the thermal field, extraction rate to control the level of the hydraulic funnel in the hy-
drolithosphere). The lumped system regulates the power in all zones at the same time and cannot create a thermal field
with a certain unevenness or a uniform thermal field due to the uneven loading of the furnace. Many furnaces supply
heat power by zones, and at the same time the technological process requires regulation of the heat power supply by
zones. However, the load on the furnaces can be uneven, which creates uneven heat fields. As you can see, standard reg-
ulators do not solve these technological problems. These problems can be solved by regulators with a distributed control
system, which can provide both the uniformity of the technological parameter of the control system and the required
unevenness of this parameter. Regulators with a distributed control system have not been widely used due to the com-
plexity of synthesis methods and insufficient training of personnel for servicing and adjusting regulators in production.
The complexity of the synthesis of spatially distributed control systems is associated with the determination of the spa-
tial invariance of the object, the boundary conditions of the object, and with the problems of object identification in the
field of spatial modes. Space controllers are well synthesized, which belong to the class of spatially invariant, and the
matrix of transfer functions in the region of spatial modes is diagonally dominant according to the literature [1,2,3,4].
However, many objects do not belong to objects of this type, which complicates the synthesis of a distributed controller
of both multidimensional and distributed systems [1, 2, 3, 4].

Formulation of the problem. A possible solution to these problems is the development of methods for adap-
tive tuning of the distributed controller. Studies of adaptation methods and verification of the results of synthesis meth-
ods [3,4] were carried out on a laboratory bench [7].

The first method for determining the parameters of the object and adaptive tuning of the distributed controller
consists in the implementation of the following stages:

1) Identification of an object in the time domain;
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2) Transformation of the object's temporary transfer matrix into a modal spatial domain;

3) Synthesis of the regulator according to the obtained matrix;

4) Launching the synthesized controller for operation in a closed control system and determining the quality
indicators of the transient process, if the indicators of the transient process do not correspond to the specified indica-
tors, then according to certain algorithms, the coefficients of the distributed controller are changed to achieve the speci-
fied quality indicators.

This method was proposed in my dissertation work, in the literature [4] a more analytical method of adaptive
regulation is proposed, which is as follows.

The second method for determining the parameters of the object and adaptive tuning of the distributed con-
troller consists in the implementation of the following stages:

1) Determination of belonging of a distributed object to the class of spatially invariant;

2) Determination of the eigenvector functions of the object operator;

3) Determination of the spatial modes of the input action (the analytical part of the controller synthesis ends
here);

4) Determination of static and dynamic characteristics for the selected spatial modes;

5) Calculation of the parameters of the approximation model;

6) Synthesis of the controller, start-up and analysis of the closed-loop system, obtaining quality indicators of
the transient process and, if necessary, adaptive adjustment of the controller parameters.

The first stage of both methods is the same and consists in determining the matrix of complex transfer func-
tions of the control object (in this case, we consider the object to be multidimensional and lumped), while the size of the
matrix depends on the number of input influences and the number of sensors that measure the distribution of the pa-
rameter. Determination of the parameters of the object is carried out by methods according to the literature [1,2] or
using the vector - function and expansion in the Fourier series in spatial modes [3]. Determination of controller param-
eters is based on frequency methods of synthesis of a distributed controller. The second stage consists in determining
the eigenvectors of the object operator's functions, which depend on the structure of the object and obtaining a matrix
of modal influences. The matrix of modal actions is obtained by multiplying the matrix of complex transfer functions by
the matrix of input modal actions on the control object in the form:

Cf [x_\J = cos(‘\‘Pi - le
or b =T ia13, 0<x< Ly, (4.2)
c)=sinfe, )| " X

-

where LX- a size of oject;
| - is an input mode number;
Y. - is an angle dependent on input mode and coordinates
|

The choice of the function depends on the boundary conditions of the object, for example, if the boundaries of
the object are not thermally insulated, it is better to take the sine function, and if they are insulated, then the cosine
function. From the matrix obtained by this method, we obtain the transmission coefficients for the selected spatial
modes (K;, where K; - are transmission coefficients for the selected spatial modes). Further, the techniques diverge
somewhat, the first method consists in determining the extended amplitude-frequency and phase-frequency characteris-
tics (LFC and LPF), and determining the transmission modules by the corresponding spatial modes at the correspond-
ing cutoff frequencies by the corresponding spatial modes (M;, wicp)

The second method proposed in the literature [4, 8] is to determine the parameters of the approximating link
for objects with distributed parameters. The approximating link that describes the dynamic characteristics of the con-
sidered distributed objects has the following form:

» o,
W, ()= 5ol fy-22). R ED

(2)
where
i is the number of the spatial mode; s is the Laplace operator
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Materials and methods, results and discussions. Determination of parameters for the distributed control-
ler. The method for determining the parameters of the approximating link (K, Az, a) consists of the following stages:
1) The corresponding transmission coefficients for the selected spatial modes Ki, and the phase shift for the first spatial
mode are calculated. 2) Next, we determine the values of Ki, and Az for the considered approximating link. In static
mode i.e. (s = 0), based on the system of equations given below.

K, = ﬁi-exp(—ﬁl-AZ)

1,1

K

K; = -exp(—,B3'AZ)l

3,2

ﬁlz(l//lz)%’ﬁsz(l//;)%'

{Kl P =K ‘exp(_/gl ‘AZ)
K- fs =K -exp(— ;- Az)
Find Az from the following equation ...
AZ = Ln(Ka ) ﬂs /(Rl . ;61)) .
- :33 + ﬁl
Substituting the calculated value of Az into the first equation of the system and transforming, we obtain
K=K, B lexp(—p, -Az).

Next, we determine the value of the parameter a. according to the formula

%
W,o(9)= ol ,-82) =[St

After transformation we get

1
Taking s = jw (w = wl), we write down the relation for determining the phase of the approximating function
A =—Az-Im(B,) —arctan(w/(a- (v}))

The transfer function of the distributed controller is:
W(G,s)= El[nl_l+G] + Ez[nz_1+G]s +E 4{n4—1+GJ1’
mon n, N N, NygJs
Where G - is the generalized coordinate; S - Laplace operator, ni, 12, 114 - weight coefficients, respectively, of the amplify-
ing differentiating and integral distributed links; E,, E,, E4, - coefficients of proportionality, respectively, of the amplify-
ing differentiating and integral distributed links.

For the synthesis of the DHPC (distributed high-precision controller), it is necessary to determine the values of

the parameters Ei, E;, E4 111, 12, Ny,
According to the first method, the synthesis is carried out according to the following algorithm To determine

E, and n, for the first two input actions, it is necessary to solve the following system of equations:
n-1 G
1 1 2 2
K,=E| —+— , THe T u 2T
1 1 n n ] = = G, ="+
3 [ 101 ©1={ L, 2| Ly

“y2~ El{nln1+ (:12]
1 1
Then we determine the corresponding integration time constants by the formula
1,
unmi K .o .
yio cpi
Determine the time constants of differentiation by the formula
oo
ougi wcpi
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Similarly, to determine E; and n, through the differentiation time constants, we obtain the system of equations

n,-1 G
R et
Tauqbl‘Ez[ s ]

(4.8):

2
n.-1 G

Taud)Z:Ez[ 2 +2}
N, My

To determine E;and n4 through the integration constants, we obtain the system of equations (4.9):

1. [”4‘1+61]
4
Tunnit g Ny

1 ¢ [”4 _1+62J
4
TuHmZ n4 n4

Solving this system of equations, we obtain, Ej, #a.
Thus, the values of the parameters E,, E;, Es, 11, 12, #14 to implement a spatial regulator.

According to the second method, the synthesis is carried out according to the following algorithm: We deter-
mine the parameters E1, and n1 according to the literature [1] through the system of equations

_ -1 G
M1 :El'|:n1 l+1:|’

n, n,
— n,-1 G
M3=E1‘|: ]h +ns:|
1 1

From these two equations the formula is obtained:
n, = -1+ AM-AM -G, + G, e AM =
AM -1
In this case, the values n; are subject to the limitation n 1 (see []).
By definition #, we determine E; by the formula
— In-1 G
E, =Mi/| =—+—L|
n, n

| =l

[y

To determine the parameters of the DHPC, we find the inflection points between the cutoff frequencies at dif-
ferent spatial modes 00

e

Substituting @ = @y, »=w, into the equation of the inflection lines, we obtain the following system of equa-

Ig @, :o,5-|g(5{”4_1+5D—0,5~|g£52[”2 _1+5D,
n, n, n, n,

|ga)n :0’5'|9[E4|:n4 _1+%:|J_0’5'|9(E2|:n2 _1+%:|j
n, n, n, n,

Adding to the resulting system of equations the ratios describing the relationship of the controller parameters
with A, which is determined by the formula below

AG)=190,~190, 1g o, - Ig(}{(Z(Gl))) lg @z =19(K4(Gy))-

where o, - is the cutoff frequency of the selected mode;

tions:

o is the cutoff frequency of the first mode.

This parameter is an important parameter for both methods of DHPC adaptation.
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Implementation and adaptation of the regulator. Expansion of the zone AG reduces the amplitude of oscilla-
tions in the steady state and slightly increases the static error, but practically does not affect overshoot, at high levels of
initial misalignment or at system startup.

The synthesis of the control system is now complete. We turn to the adaptation of the control system if the
quality characteristics of the control system obtained during operation do not correspond to the required quality char-
acteristics of the technological process control.

We offer the following adaptation algorithm:

- if the oscillation of the system is your given, then the proportionality coefficient of the distributed propor-
tional link E;, must be reduced, and the proportionality factor of the distributed differential E; it is necessary to increase
and slightly reduce the proportionality coefficient of the distributed integral link of the link E;

- if the oscillation of the system is not your specified, and the static control error is greater than the specified,
then the proportionality coefficient of the distributed proportional element Ej, it is necessary to increase, and the pro-
portionality factor of the distributed integral element E,it is necessary to increase

- after two cycles of changing the parameters of the DHPC, it is possible to calculate the expected required val-
ue of the parameters to achieve the required characteristics of the control quality The algorithm for such work is shown
in Figure 1 below and is implemented in the ST language in the CoDeSys software package, which is used by OWEN on
its programmable controllers.

The indicators of the
quality of the transition
process  dTstat, dA

|

no

AT i AT nomms

Calculated new parameters

dA>dA rom

ves

Calculating new parameters
E2m
!
Starting the RVR with
new parameters

¥
The inclusion of time delay

!

The indicators of the quality
of the transition process

We calculate AE 5 and AE , and
determine the necessary parameters to
meet the technological requirements

will
ensure that
the dTnoms are )
achieved with
™ the data””

‘We change it E2. E+ to the
required values

no

I When you save the settings RVR |

Turning on the time shutter
speed

Fig. 1. Algorithm for adaptation of DHPC
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The controller is implemented in the FBD language in the CoDeSys software package. Figure 2. shows the algo-

rithm for the operation of the proportional component of the regulator for one of the zones of a 3-zone furnace with
tubular electric heaters, the thermal power of which is regulated using a thyristor triac control unit (BUST). Figure 3
shows the algorithm of the regulator's differentiating component for one of the zones of a 3-zone furnace. Figure 4
shows the algorithm of the integrating component of the regulator for one of the zones of a 3-zone furnace.

The controller is implemented in the FBD language in the CoDeSys software package. Figure 2. shows the algo-

rithm of the proportional component of the regulator for one of the zones of a 3-zone furnace with tubular electric heat-
ers, the thermal power of which is regulated using a thyristor triac control unit (BUST). Figure 3 shows the algorithm of
the regulator's differentiating component for one of the zones of a 3-zone furnace. Figure 4 shows the algorithm of the
integrating component of the regulator for one of the zones of a 3-zone furnace.

F1

DIG_FLTR Ton SUB MUL 5UB ADD DIV AR MIN
inT2-IN_VAL  OUT_vaL] . - 1 -
10-FB L L] | A, LI g 230 0 104
15471 dT2 a
SUB Div MUL J
T3
dT2 AxZ Ay 4
Fig. 2. The proportional component of the DHPC regulator
D1
UL SUB DERIVATIVE
Az N oUT——U1d
dT2+ 200qTM 5
A1-RESET
SUB oIV UL
dT3 5
T2+ Ax3s Ay
Fig. 3. The differentiating component of the DHPC regulator
il
LIL SuUB INTEGRAL
Az - I ouT 1|
dT2+ 00T IX OWERFLOW—
A2-HRESET
SuUB D MLIL j
4T3+ ~
dT2+ Axys Ay

Fig. 4. The integrating component of the DHPC regulator

Blocks used in the implementation algorithm:
- SUB subtraction block,
- MUL - multiplication block,
- ADD - addition block,
- DIV division block,

- DERIVATIVE - derivation block,
- INTEGRAL - integration block,

- DIG_FLTR - digital filtering block of the input signal.
Signals used in the implementation algorithm:

in_T2,in_T3, in_T4 - respectively, signals from temperature sensors 1 - 3 channels;
- Ul, U2, U3 control signals to the power amplifier (BUST);
- Uld, U2d, U3d - differential component signals via the corresponding control channels;
- T3y signal for setting the object temperature;

- A2 - the square of the distance between the heating zones;
AX23

- Ay, A;- constant coefficients of the spatial controller, calculated during the synthesis of the controller.

Conclusion. This alaptation method, regardless of the synthesis methodology, makes it possible to compensate
for the difficulty of obtaining the parameters of the PBP controller, which were obtained during the synthesis of the con-
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troller due to its non-invariance or the absence of the diagonal dominance of the modal transfer matrix. The adaptation
program can be implemented using the "ST" language, and the controller itself can be implemented in the "FBD" lan-
guage.
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TEXHOJIOTUA ITPOJOBOJIbCTBEHHBIX ITPOIYKTOB
TECHNOLOGY OF FOOD PRODUCTS

H. B. TaBpuiosa [N. B. Gavrilova]'
H. JI. YepHononbckas [N. L. Chernopolskaya]*
E. M. Illetununa [E. M. Shchetinina]?

VJIK 637.352:636.39 | BUOTEXHOJ/IOTUYECKME ACHHEKTBI MTHHOBAIIMOHHON TEXHOJIOTUU
OBOTAIIEHHOTO MATKOTO CbIPA HA OCHOBE KO3bEI'O MOJIOKA

BIOTECHNOLOGICAL ASPECTS OF INNOVATIVE TECHNOLOGY
OF ENRICHED SOFT CHEESE BASED ON GOAT'S MILK

! DeprepanbpHOE rocyapcTBeHHOE OI0PKeTHOE 00pasoBaTe/IbHOE YUPEK/ICHNME BBICIIEro 00pasoBaHMA
«OMCKMIt rocylapCTBEeHHbIN arpapHblit yuuepcuteT uM. I1. A. CTosnbinmHay;

Omsk State Agrarian University named after P. A. Stolypin

? QerepaibHOE TOCYAAPCTBEHHOE OIO/PKETHOE 00pa3oBaTeIbHOE YIpeXKieH)e BBICIIEro 06pa3oBaHms
«ANTalicKMii TOCYyIlapCTBEHHbI TeXHUYecKnit yHuBepcuteT uM. V1. V1. [lonsynosar;

Altai State Technical University named after I. I. Polzunova

Annomaus. B cmamve npedcmasneno HayuHoe 000CHOBAHUE AKIMYATbHOCMU NPOBEOEHUS UCCE008AHUL N0 UCNONbL3084-
HUI0 KO3be20 MOTIOKA 8 MEXHOL02UU 0002AUEHHBIX MALKUX CbIPOS OIS CHEUUATUSUPOBAHHO20 NUMAHUL.

Mamepuanvt u memoOvi, pesynomamot u o6cyxcoenve. OCHOBHLIM 00DEKMOM IKCNEPUMEHMATLHBIX UCCTIE008AHULL A6/~
emcs MOTIOKO K03 3aaHeHCKOLl nopoovt depmepckux xossticme Anmaiickoeo kpas. Vccnedosamue usuxo-xumuueckux nokasamereil
K03be20 MOZIOKA 1NO03607IAeH CHUMAMY €20 OUONI0ZUMeCKU NOTHOUEHHBIM MOTIOYHbIM CbiPbeM, COOMBEmCMEYIouumM mpebosaHuim
I'OCTa 32940-2014 u TP TC 033-2013.

Ananumuuecku 000CHOBAHA U IKCHEPUMEHMATILHO NOOMBepHOeHa IPPHeKMUBHOCD UCNONB30BAHUS 6 Kadecmee PYHKUUO-
HATHBIX KOMNOHEHMO8 nuwesvix onokoH «Llumpu-Daii»; 3axeacku BY700, cocmosuan u3 wucmoix Kynomyp L. bulgaricum, Str.
thermophilus u 6uguoobaxmepuii BB-12; amaparmosozo macna, codepxausezo 0o 10 % ckeanena, sumamun E, xanvyuil, poconunu-
0Obl, KOMNTIEKC NOTUHEHACHIUEHHBIX HUPHBIX KUCTIOM.

3axmouenue. Onpedenervr GUOmMexHONOUMECKUE ACNEKMbl UHHOBAUUOHHOL MEXHON02UU 00020 UeHH020 MAK020 KO03be20
cotpa. Vsyuenvt e2o opeanonenmuueckue, Xumuyeckue, Mukpoouonozuueckue nokasamenu. Pesynomamor onpedeneHus HupHvix Kuc-
7I0M 8 HOBOM NPodyKie nodmeepiuoaem e2o GUONOZUMECKYIO U nUesyr0 yeHHOcmb. Hosusna mexHuueckozo peuienust 6U0mMexHon0-
2uu 0602auleHH020 MA2KO20 KO3b€20 CoIpa OMpPaxceHd 6 3asgexe HA nosyueHue namenma PO. Hosas mexHonozus npouisia npomvLuisneH-
HYI0 anpobayuio Ha MOTOUHBIX NPEONPUAMUAX ANMATICK020 KPASL.

KrtoueBpie crroBa: Ko3be MOJIOKO, KO3MII CBIP, XXMUPHBIE KUCIOTDI, IIPOOMOTIYECKIE CBOJICTBA, MHIIeBasd, O1OMOrIecKast
IIeHHOCTb.

Abstract. The article presents a scientific justification for the relevance of research on the use of goat's milk in the technology of
enriched soft cheeses for specialized nutrition.

Materials and methods, results and discussion. The main object of experimental research is the milk of Zaanen goats from
farms in the Altai territory. The study of physical and chemical properties of goat's milk allows us to consider it a biologically complete
milk raw material that meets the requirements of GOST 32940-2014 and TR CU 033-2013.

Analytically justified and experimentally confirmed the effectiveness of use as functional components of dietary fiber "Citri-
FAI"; kvass BY700, consisting of pure cultures of L. bulgaricum, Str. thermophilus and Bifidobacterium BB-12; amaranth oil containing
up to 10% squalene, vitamin E, calcium, phospholipids, a complex of polyunsaturated fatty acids.

Conclusion. Biotechnological aspects of innovative technology of enriched soft goat cheese are defined. Its organoleptic, chemi-
cal, and microbiological parameters were studied. The results of the determination of fatty acids in the new product confirm its biological
and nutritional value. The novelty of the technical solution for the biotechnology of enriched soft goat cheese is reflected in the applica-
tion for a patent of the Russian Federation. The new technology has passed industrial testing at dairy enterprises in the Altai territory.

Key words: goat's milk, goat's cheese, fatty acids, probiotic properties, nutritional, biological value.
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Introduction. It is important to emphasize that in modern conditions, the use of the achievements of science
and technology, biotechnology, innovative directions have made it possible to create a new generation of both tradition-
al and functional (fortified) and specialized food products. The implementation of modern technological solutions in
their development is impossible without the use of food additives, flavorings, technological aids, physiologically func-
tional ingredients [1].

A promising area is to expand the production of functional and specialized milk-based products enriched with
probiotic microorganisms in accordance with GOST 32923-2014 “Fermented milk products enriched with probiotic
microorganisms. Technical conditions ”[2] as part of the implementation of recommendations on rational consumption
of products that meet modern requirements for healthy nutrition (Order of the Ministry of Health of the Russian Feder-
ation No. 614 dated August 19, 2016) in accordance with the action plan to promote import substitution in agriculture
(cl. 16 of the "road map" of the Order of the Government of the Russian Federation No. 1948-r dated 02.10.2014) [3].
The limiting factor of this process is the insufficient amount of raw cow milk (GOST 31449-2013) produced in Russia.

Cheese making is one of the segments of the dairy market that continues to grow steadily. In 2018, the Altai
Territory was the leader in production, this is facilitated by the import substitution policy. According to the speech of
the Minister of Agriculture of the Republic of Bashkortostan, the republic has developed a program for the development
of the dairy industry until 2020 and in the period until 2030 with the intention of becoming the cheese capital of Russia.
Currently, the largest cheese-making enterprise in Bashkiria is the Belebey Dairy Plant, which produces a wide range of
high quality gourmet cheeses [4, 5, 6].

This became possible due to the following factors:

- equipping the enterprise with the most modern equipment at the expense of investments of companies that
own a controlling stake;

- our own farms, which produce raw milk;

- waste-free production with the processing of cheese, curd whey and buttermilk formed in the process of dairy
production at the enterprise.

At present, all age groups of the population in Russia, including the new generation, strive for a "healthy life-
style" and care more about their nutrition, the demand for healthy food is growing.

In 2019, Rospotrebnadzor, within the framework of the national project "Demography", begins activities relat-
ed to the transition to a healthy diet. The RF Government has prepared a draft law on the “ideology of healthy eating”. It
will legislatively establish the concepts of healthy eating and the requirements for it. For this, the Federal Law on the
Quality and Safety of Food Products will be conceptually revised.

In the minds of both foreign and Russian consumers, high-protein dairy products such as cheese are strongly
associated with health benefits. It should be noted that goat breeding is becoming more and more popular in Russia
every year. Large industrial and pedigree farms have appeared, medium and small peasant (farm) farms are actively de-
veloping, the breed diversity of goats is growing [7]. A new Russian trend is the passion for goat milk and its processed
products [8].

Considering the above, it should be noted that the Government of the Russian Federation has recently devel-
oped a number of documents and projects designed to improve the quality of life of the population, including by cor-
recting nutrition and organizing the production of healthy, functional and specialized products:

- the doctrine of food security of the Russian Federation was approved on January 30, 2010 by Presidential De-
cree No. 120;

- the fundamentals of the state policy of the Russian Federation in the field of healthy nutrition of the popula-
tion for the period until 2020, approved by the Order of the Government of the Russian Federation of October 25, 2010
No. 1873-1;

- the strategy for improving the quality of food products in the Russian Federation until 2030, approved by the
order of the Government of the Russian Federation of June 29, 2016 No. 1364-r [9].

The effective implementation of these program documents, as well as the state program of the Russian Federa-
tion "Scientific and technological development of the Russian Federation" [10] makes it relevant to conduct research on
the creation of technologies of fortified soft cheeses based on goat milk for specialized nutrition.

The purpose of the research is the development of innovative biotechnology of fortified soft cheese based on
goat milk for specialized nutrition.
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Materials and methods. The main object of the research is the milk of goats of the Saanen breed, produced on
the farms of the Altai Territory. Technically necessary and functional ingredients in accordance with GOST 32940-2014:

- BY700 starter culture, consisting of pure cultures of Lactobacillus bulgaricum, Streptococcus thermophilus
and BB-12 bifidobacteria;

- enzyme preparation "Kalase 150";

- dietary fiber "Citri-Fay";

- amaranth oil according to the current regulatory documentation.

Experimental production of soft cheese based on goat milk was carried out in 3-fold replication in the pilot
production workshop of the International College of Cheese Making (Barnaul). The studies used standard methods.
Physicochemical and biochemical parameters of goat milk of soft cheeses, produced on its basis, were determined in the
laboratory of technochemical control of the FGANU VNIMI (Moscow). Experimental data processing was carried out
using standard software packages "Math CAD - 14 Professional".

Results and discussion. Goat milk is biologically complete milk raw material. Physicochemical parameters of
goat milk used to make soft cheese are shown in Table 1.

Table 1
Basic physical and chemical indicators of goat milk

Indicator name Actual values SD for methods of analysis
Mass fraction of fat,% 4,30 GOST 5867-90
Moisture content, % 87,74 GOST P 54688-2011
Mass fraction of dry substances,% 12,26 GOST 3626-73
Mass fraction of total protein,% 2,94 GOST 23327-98
including Whey protein content,% 0,77 GOST P 54756-2011
Casein protein content,% 1,86 ISO/SD 17997-1 / IDF 29-1
Total nitrogen content,% 0,461 GOST 23327-98
Non-protein nitrogen content,% 0,0490 GOST P 55246-2012
Mass fraction of true protein,% 2,63 Calculation method
Urea content, mg% 57,90 GOST P 55282-2012
Mass fraction of lactose,% 4,35 GOST P54667-2011
Acidity, ° T 19,30 GOST 3624-92
Density, kg / m 1027,00 GOST 3625-84

Analysis of the indicators of goat milk, presented in table 1, allows us to consider them to be in accordance with
the standard of GOST 32940-2014 and the requirements of TR CU 033/2013.

Based on analytical studies, functional components have been identified to increase the nutritional and biologi-
cal value of a new product, as well as to form its probiotic properties.

The introduction of dietary fibers "Citri-Fay" into goat milk promotes the preservation of goat milk proteins
during pasteurization, which are hypoallergenic and easily absorbed by the human body of any age from a child to an
elderly person. Dietary fiber also serves as a prebiotic for a starter culture consisting of pure cultures of S. thermophilus
and L. bulgaricum, bifidobacteria BB-12, and increases the probiotic properties of the product.

The use of amaranth oil, which contains up to 10% squalene of the total mass, vitamin E, calcium, phospholip-
ids, a complex of polyunsaturated fatty acids (linoleic, palmitic, stearic, oleic, linoleic) has a positive effect on the nutri-
tional and biological value of soft cheese based on goat milk.

The acid-rennet method of coagulation with the use of the enzyme preparation "Kalase 150" contributes to a
more complete release of proteins, including whey proteins containing essential amino acids, increases the biological
value of the resulting soft cheese, and increases its yield.

The biotechnological aspects of the innovative technology of fortified soft cheese based on goat milk are as fol-
lows.

The goat milk is heated to a temperature of (45 * 5) ° C, mixed with food fibers "Citri-Fay" of medium grinding
in the amount of 0.1%, amaranth oil in the amount of 2.5% of the goat milk weight, mix thoroughly. Pasteurization is
carried out at a temperature of 72-74 ° C for 5-10 minutes, homogenization, cooled to a temperature of (35 + 1) ° C. The
resulting mixture is supplemented with BY700 starter culture on pure cultures of S. thermophilus and L. bulgaricum, as
well as BB-12 bifidobacteria, calcium chloride at the rate of 200 g per 100 1 of goat milk in the form of a 40% solution,
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enzyme preparation "Kalase 150" in an amount ( 20 + 5) ml per 100 1 of goat milk. The clotting time of the normalized
mixture is (32 + 2) min. Whey is removed up to 60%, salted with table salt in an amount of 2.0% of the weight of the
cheese grain, it is distributed in a group form for molding and self-pressing for 2.5-3.0 hours. Then the soft cheese is
dried at a temperature of (15 + 2) © C and packed in (190 + 2) g in individual plastic forms and sent to the storage cham-
ber at a temperature of (10 + 2) ° C and air humidity 80-82%.

Table 2 shows the organoleptic characteristics of soft cheese.

Table 2
Organoleptic characteristics of soft goat cheese
Indicator Characteristic
Taste and smell Sour milk, with a slight aftertaste of goat milk
Consistency Moderately plastic homogeneous
Color Light cream

Analysis of the data given in Table 2 shows that soft cheese made on the basis of goat's milk is distinguished by
high organoleptic characteristics.
Table 3 shows the chemical and microbiological characteristics of soft goat cheese.

Table 3
Chemical and microbiological indicators of soft goat cheese
Indicator name Value
Moisture content, % 60,0£0,5
Mass fraction of fat, calculated on dry matter,% 45,0+1,0
The amount of probiotic microflora, not less, CFU / g 108
107

Analysis of the data in Table 3 shows that in terms of the amount of probiotic microflora, soft goat cheese
meets the requirements of GOST R 52349-2005 (Amendments 1 and 2), i.e. is a product with high levels of probiotic
microflora.

The use of amaranth oil made it possible to increase the amount of polyunsaturated fatty acids - oleic and lino-
leic acids in soft cheese, which increases its biological and nutritional value.

The fatty acid content of soft goat cheese with amaranth oil is shown in Table 4.

Table 4
Fatty acid content in fortified soft goat cheese
Fatty acid composition
FAME Ratio Fortified Soft Goat Cheese
1 2 3
LCD name LCD Index g/100 g LCD
oil 4:0 2,43
valerian 5:0 0,03
nylon 6:0 2,51
enante 7:0 0,04
caprylic 8:0 2,92
pelargon 9:0 0,09
capric 10:0 9,72
decene 10:1 0,35
undecane 11:0 0,14
lauric 12:0 4,93
tridecane 13:0 0,12
myristic 14:0 2,14
myristoleic 14:1 0,52
iso-pentadecanoic 15:0i 0,20
antheiso-pentadecane 15:0ai 0,33
pentadecane 15:0 0,91
pentadecene 15:1 0,23
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palmitic 16:0 1,23
hexadecene 16:1 0,39
palmitoleic 16:1 9- cis 1,33
margarine 17:0 0,61
heptadecene 17:1 0,30
stearic 18:0 6,46
elaidinic 18:1 9- trans 1,97
oleic 18:19- cis 25,32
vaccene 18:1 11- trans 0,32
octadecene 18:1 11- cis 0,47
iso-octadecene 18:1i 0,35
cis, trans linoleic 18:2 9- cis, 12- trans 0,79
linoleic 18:2 31,61
a-linolenic 18:3 0,78
parinar 18:4 0,77
arachidic 20:0 0,21
gondoinic 20:1 0,25
behenic 22:0 0,10
lignoceric 24:0 0,04

Conclusions. On the basis of analytical and experimental research results, a scientific justification was given for
the use of such functional ingredients as BY700 sourdough culture for the enrichment of soft cheese based on goat milk,
on pure cultures of L. bulgaricum, Str. thermophilus and bifidobacteria BB-12, Citri-Fai dietary fiber, amaranth oil - a
source of polyunsaturated fatty acids and squalene.

Biotechnological parameters of production of a new type of fortified soft goat cheese have been experimentally
determined.

The novelty of the technical solution for the biotechnology of the new product is reflected in the application for
a patent of the Russian Federation "Method for the production of soft cheese" No. 026653 (a positive decision was re-
ceived).

The technology of soft goat cheese has passed industrial testing at dairy enterprises in the Altai Territory, which
makes it possible to recommend it for both mass and specialized nutrition.
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YIIK 664.2:636 V3YUYEHUE AHTYMOKCUJIAHTHBIX Y IPEBUOTUYECKINX CBOVICTB
KCHMIIOJIMTOCAXAPHIOB M ITOJIN®EHO/IOB U3 BTOPMTYHbIX
BUOIIPOAYKTOB 3EPHOBBIX KV/IBTVYP

STUDY OF ANTIOXIDANT AND PREBIOTIC PROPERTIES
OF XYLOOLIGOSACCHARIDES AND POLYPHENOLS FROM SECONDARY
BIOPRODUCTS OF CEREALS

PTBOY BO «CaparoBckuii rocyilapcTBeHHbIN arpapHblit yuusepcurer um. H. V. BaBunosa», r. Capatos, Poccns,
e-mail: annbannikova@gmail.com | Saratov State Agrarian University named after N. I. Vavilov, Saratov, Russia,
e-mail: annbannikova@gmail.com/

Annomauus: npednoxervl Ho8ble OuOMexHOM0UYeCKUe NO0X00bl K nepepabomike 3epHOBbIX CYONPOOyKmos 6 PyHKuuo-
HAZbHbIE NULLEBbIe KOHUEHMPAMbL: NUWesble 6010kHA, nonuderonvt u kcunonuzocaxapuov: (KCOC). B pabome nokasana komnuexc-
HAA 6UomexHon02Us GUOMPAHCHOPMALUL OBCAHDLX, NUAEHUUHDIX U PIAHBIX 0mpybeli 6 PYHKUUOHANbHbIE UHzpeOUeHMbl, 0071a0at0-
ujue aHMUOKCUOAHMHBIMU U NPeOUOMUUECKUMU CBOLICMEAMU.

Mamepuanst u memoOwvt, pesynvmamst u 00cysnoenus. Konuuecmeo Genxa onpedensnu no memody Kvenvoans, yeneeo-
008 u 30701 - no cmandapmuvim memoouxam, XOC-c noMouLp0 MOHKOCI0IHOL xpomamozpadui. Ixcmpaxmol 6vinu uccnedo8abvl
Ha npeomem ux npooysouHozo Oeticmeus Ha c60000HOPAOUKANILHYIO AKMUBHOCMY Ouderun-2-nukpuneudpasuna (JIIIIT). Wsyuenue
npebuomueckoti akmusHocmu npogodunu nymem kynomusuposarus Lactobacillus acidophilus u Bifidobacterium bifidum na cman-
0apmHvx numamenvHoix cpedax ¢ dobasneHuem obesxuperroeo monoka, KCO u cmecu 6uonoeuuecku axmusHoix seuecms (KCO u
nonugenonos).

Honyuennvle KoHyeHmpamot 6uonozuuecku akmusHoix seusecms (BAB), nomumo nonugenonos, codepiarue Komopolx docmi-
2ano 67% om 06u4e20 KOTU4eCcmea 8 08CAHbIX OMPYOsix, maxie ékaouarom: 6enxu 0o 6,9%, yenesodvt 00 80,7%, 6 mom uucne KCO - om
35,3% 00 71,5% u 3ony 11,3%. ITonyuernvie danHble cBUOEMENLCMBYION O 8bICOKOL AHMUOKCUOGHMHOU aKMUBHOCMU IKCMPAKIOE
nonugenon06. Paznuuus 6 aHMUOKCUOAHMHOTL AKMUBHOCTU MeNOY PASTUYHBIMU CHOCOOAMU IKCMPAKUUY CBA3AHDL Npede 6Ce20 ¢
NOHOMOTE IKCIMPAKYUL U CMAOUTLHOCIDI0 SKCMPAZUPYEMbIX PEHONbHBIX COEOUHEHUIL.

Pesynvmamol uccnedo8anus no UsSMeHeHU aHMUOKCUOAHMHOLL AKMUSBHOCMU NONUPEHONTbHO20 KOHYeHMPama npu xpare-
HUU He BbIABUNY U3MeHeHULl 8 meueHue 8 mecaues. V3yuerue dunamuku pocma L. acidophilus u B. bifidum na cpedax ¢ XOC noo-
meepioaem Hanuvue npebUOMuUUecKUx ceoticme U ux cenekmusHocmy. OmmeueHo, 4mo HAKONIeHUe GUOMACCHL NPEOUOMUYECKUX
Kkynomyp npoucxooum 6vicmpee Ha KCOC u nakmynose, no cpasHeHU0 ¢ MOTOKOM.

3akniouenus. Taxum obpasom, nodmeepucoeHa 1enecO00PA3HOCHL OUOMEXHONI0ZUU NPeBPAU4EHUS 3ePHO8bIX ompylell 6
PYyHKUUOHATLHDIE UHZPEOUEHMbL, YMO 6 0anbHellueM NO3680IUM UCNONb30BAMb UX 6 HOBbIX MEXHOIOZUYECKUX PeueHUax ¢ Ougdudo-
2eHHBIMU CBOLICINBAMU.

Kouesspie croBa: mommdeHosl, npe6noTnku, Kennonurocaxapusl, BTOpMYHbIE IPOLYKTHI HepepabOTKM 3epHa.

Abstract: Novel biotechnological approaches are suggested for the processing of cereal by-products into functional food concen-
trates: dietary fiber, polyphenols and xylooligosaccharides (XOS). The study shows a complex biotechnology of oat, wheat and rye bran
biotransformation into functional ingredients with antioxidant and prebiotic properties.

The amount of protein was determined using the Kjeldahl method, carbohydrates and ash were determined according to the
standard methods, XOS - using the thin layer chromatography. Extracts were examined for their scavenging effect on the diphenyl-2-
picrylhydrazyl (DPPH) free-radical activity. The study of prebiotic activity was performed by cultivating of Lactobacillus acidophilus
and Bifidobacterium bifidum on standard nutrient media with the addition of skim milk, XOS and mixture of biologically active sub-
stances (XOS and polyphenols).

The resulting biologically active substances concentrates (BAS), in addition to polyphenols, whose content reached 67% of the
total amount in oat bran, also include: protein up to 6.9%, carbohydrates up to 80.7% including XOS - from 35.3% to 71.5% and ash
11.3%. Obtained data indicating a high antioxidant activity of extracts of polyphenols. Differences in antioxidant activity between dif-
ferent methods of extraction are associated primarily with the completeness of extraction and the stability of the extracted phenolic com-
pounds.

50 Bbinyck Ne3, 2020



COBPEMEHHAA HAYKA U MHHOBALUWMN

The results of the study on the change in the antioxidant activity of polyphenol concentrate during storage did not reveal
changes within 8 months. The study of the growth dynamics of L. acidophilus and B. bifidum on a media with XOS confirm the presence
of prebiotic properties and their selectivity. It is noted that the accumulation of biomass of prebiotic cultures occurs faster on XOS and
lactulose, as compared to milk.

Thus, the feasibility of biotechnology for transforming cereal bran into functional ingredients has been confirmed, which will
further allow them to be used in new technological solutions with bifidogenic properties.

Key words: Polyphenols, Prebiotics, Xylooligosaccharides, Secondary products of grain processing.

1. Introduction. The modern concept of a healthy diet assumes increasing of the food products biological val-
ue by introducing natural functional ingredients. Balanced functional food products included in the diet not only pro-
vide human body with plastic material and energy, but also control specific physiological functions and contribute to
the maintaining of health by reducing the risk of diseases [1, 3, 10]. Secondary products of grain processing are rich
sources of functional ingredients, biotransformation of which made it possible to obtain a number of biologically active
substances of different chemical nature with a wide range of physiological effects [19-20]. The antioxidant components
in grains are mainly phenolic compounds including ferulic, protocatechuic, sinapinic, vanillic, p-hydroxybenzoic, and
p-coumaric acids distributed in the bran fractions. The most of phenolics in bran are insoluble and are bound by ester
and ether linkages with polysaccharides, such as arabinoxylan and lignin in the cell wall [11-13].

Polyphenols binds free iron thus dramatically reducing the amount of iron involved in oxidative reactions and
affecting the rate of carcinogenesis [1-2]. The antioxidant effects of polyphenols have been recognized in various exper-
imental models of heart attack, pneumonia and ulcers the stomach. The protective role of phenolic compounds against
peroxidation colon lipids associated with high levels of active iron has been proven through experimental studies in rats,
mice and pigs [11].

Besides polyphenols, cereals bran contains xylan polysaccharides that can be converted into the xylooligosac-
charides (XOS). XOS selectively stimulate the growth of probiotic microorganisms. Numerous studies of XOS have
shown the diversity of their biological properties, such as prebiotic, mitogenic, antioxidant, antiinflammatory, and anti-
hyperlipidemic activities [17-18].

The present study refers to the development of the complex technology of secondary raw materials processing
by biotransformation of oat bran polymeric complex using ultrasound and enzymes resulting in production of func-
tional ingredients. The issue of prebiotics and antioxidants production using effective techniques is of concern. It will
then evaluate their chemical composition, antioxidant and prebiotic activities in comparison with the XOS from wheat
and rye.

Materials and methods. Materials. To obtain oat bran the "Tyumen golozerniy" variety of oat was selected. The
oat bran used in the experiment was evaluated according to the regulatory and technical documents for their quality.

Enzyme preparations were supplied by Sigma Aldrich: a-amylase from Bacillus subtilis (2000 U/g), glucoamyl-
ase from Aspergillus awamori (6000 U/g), protease from Bacillus subtilis (70 U/g), Viscozyme L cell wall degrading en-
zyme complex from Aspergillus sp., lysing Enzyme from Aspergillus sp. with a number of activities (B-glucanase — 100
U/g, xylanase — 50 U/g, cellulase — 70 U/g, pektinesterase — 40 U/g, and feruloesterase).

Pure cultures of Bifidobacterium bifidum and Lactobacillus acidophilus were obtained from the museum of De-
partment of Microbiology and Biotechnology of Saratov State Agrarian University.

Analytical reagents were obtained from BDH Chemicals (Poole, England). All reagents were used without fur-
ther purification.

Experimental analysis. Phenolic determination. Total phenolic content (TPC) was estimated with the Folin-
Ciocalteu method with some modifications [3, 4]. Briefly, 0.2 mL of each sample was added to 0.8 mL of a freshly pre-
pared Folin-Ciocalteu reagent (diluted to 1:10 v/v with milliQ water) for oxidation. After incubation for 10 min, 2 mL
sodium carbonate (7.5 g/100 mL) was added to neutralize the solution. Next, 7 mL milliQ water was added, vortex
mixed, and allowed to stand for 2 hr at ambient temperature in the absence of light. A UV-vis spectrophotometer
(Lambda 35, Perkin Elmer, Singapore) was used to record the sample absorption at 720 nm. The content of polyphenol
compounds in the extracts was calculated from a calibration curve which was constructed with series of water concen-
trations of a tannin standard obtained from Sigma Aldrich (CAS 1401-55-4). Prior to analysis, the calibration curve was
constructed using quercetin.
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Xylooligosaccharides (XOS) and polyphenols preparation. For physical extraction, the crushed cereaks was
dissolved in distilled water at a ratio of 1 to 10 and homogenised for minutes using an ULAB US-4102 homogenizer at
6000 rpm. Then, the suspension was subjected to ultrasonic treatment (35 kHz, 30 min, temperature 50 °C) (Chen,
Zhao, & Yu, 2015). The sample was kept at 55 °C for 3.5 h resulting in increasing of solubility and, if possible, depoly-
merisation of a portion of the arabinoxylans contained in bran, and heated at 50 - 70 °C which leads to its gelatinization,
destruction of the native structure and swelling of starch grains. The hydrolyzate was centrifuged (4000 rpm for 20
minutes), and the supernatant was separated. The precipitate was washed with distilled water and centrifuged under the
same conditions for three times. Then, the precipitate was rehydrolyzed, homogenized and subjected to ultrasound
treatment (35 kHz, 60 minutes, temperature 60 ° C). The resulting suspension was kept at 55 °C for 3.5 hours. Next, the
hydrolysate was centrifuged (4000 rpm for 20 minutes), and the supernatant was separated. The precipitate was washed
with distilled water three times and centrifuged under the same conditions. Next, carry out the extraction of residual
amounts the alcohol was (the ratio of precipitate to alcohol as 1: 1). This was homogenized, subjected to ultrasound (35
kHz, 30 min, 30 °C) and centrifuged. The supernatant was concentrated at a final humidity of 30 + 2% (w/w) thus ob-
taining a concentrate of biologically active substances (BAS).

To perform chemical extraction, the pre-crushed bran was subjected to hydration in a 0.2 M aqueous solution

of hydrochloric acid in a ratio of 1:10 and subsequent homogenization for 30 minutes. The resulting suspension was
kept for 60 min at 55 °C. Then the supernatant was separated by centrifugation (4000 rpm for 20 minutes), and precipi-
tate was washed with distilled water and centrifuged under the same conditions. The supernatants were combined and
dried to obtain the carbohydrate - protein concentrate, the residue of the acid was neutralized with sodium carbonate.
Distilled water was added to the insoluble precipitate and adjusted to pH 4.0 with acetic acid. Then, sodium chloride
was added, and the resulting suspension was kept for 8 hours at 55 °C. Upon completion of this process, the hydrolyzate
was centrifuged, and the supernatant is separated. The precipitate was washed three times with distilled water, and the
supernatant layer was separated by centrifugation, concentrated to a final moisture content of 30+2% (w/w).

In the enzymatic extraction method, the crushed bran was treated with B-amylase (0.01% by weight of bran)
and glucoamylase (0.006% by weight of bran) in acetate buffer solution (pH 5) and homogenized. The resulting suspen-
sion was kept at 55 °C for 3.0 hours. In 2.5 hours the protease (0.005% by weight of bran) was introduced into a sample.
At the end of the hydrolysis process, the resulting suspension was heated to 100 + 2 °C for 10 minutes to inactivate the
enzymes. The liquid phase was separated by centrifugation, and the precipitate was washed three times with distilled
water and centrifuged again. Solid precipitate was subjected to enzymatic hydrolysis in acetate buffer (pH = 4) which
contain hemicellulase, xylase and cellulose activities enzymes with amylolytic activity of 4000 units/g (0.002% to bran
mass) for 4.5 hours at 55 °C. At the end of the extraction, the enzymes were inactivated by boiling them for 10 min fol-
lowed by centrifugation. As before, the supernatant was obtained and concentrated to a final humidity of 30 + 2%
(wiw).

For separating polyphenols and XOS, the BAS concentrate was treated with ethanol (98%) in a ratio of concen-
trate/ethanol being 1:3. Centrifugation at 5000 rpm for 25 minutes allows to fully separate the fractions in two inde-
pendent media. The supernatant that consists phenolic compounds was concentrated to a final moisture content of 30%
(w/w) and then dried to a final humidity of 8+1% (w/w). The polyphenol concentrate was a crystalline powder of light -
yellow or light - brown color with vanilla-grain odour. The XOS precipitated with ethanol are likewise subjected to dry-
ing to a final moisture content of 8+1% (w/w). This was a finely dispersed powder of light brown colour with a slight
grainy odour.

Antioxidant activity determination. Extracts were examined for their scavenging effect on the diphenyl-2-
picrylhydrazyl (DPPH) free-radical activity. In doing so, ethanol solution of DPPH (0.05 mM) (300 mL) was added to
40 mL of extract at different concentrations (0.02 - 2 mg/mL). Ethanol 96% (2.7 mL) was added and the mixture was
shaken vigorously. It was left to stand for 5 min and absorbance was measured spectrophotometrically at 517 nm. Etha-
nol was used to set the absorbance to zero. A blank sample containing the same amount of ethanol and DPPH was also
prepared. All determinations were performed in triplicate. The radical scavenging activity of the tested samples, ex-
pressed as percentage of inhibition, was calculated according to the following equation [2, 3]:

Percent (%) inhibition of DPPH activity = [(AB - AA) / AB] x 100 (1)
where, AA and AB are the absorbance values of the test and of the blank sample, respectively. A percent inhibition ver-
sus concentration curve was plotted and the concentration of each test solution required for 50% inhibition was deter-
mined and represented as the IC50 value.
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Prebiotic activity determination was carried out using Lactobacillus acidophilus (L. acidophilus) and
Bifidobacterium bifidum (B. bifidum). The preparation of the inoculum of the microorganism L. acidophilus was carried
out by introducing dry biomass into sterile skimmed milk and cultured for 48 hours at a temperature of 37+1° C for
biomass accumulation. To obtain the inoculum of B. bifidum culture was placed on MRS which contains 10 g of pep-
tone, 20 g of yeast extract, 20.0 g glucose, 1.0 g twin 80, 2.0 g of potassium phosphate dibasic, 5.0 g sodium acetate, 2.0 g
of triammonium citrate, 0.2 g of magnesium sulfate, 0.05 g of manganese sulfate (MnSO,x4H,0) and topped with meat
water in a volumetric flask with a capacity of 1000 cm®. The components were dissolved by heating in a water bath and
the pH was adjusted to 6.210.1 at 25 °C. Then the medium was sterilized at a temperature of 121+1 ° C for 15 minutes.
The tubes with the nutrient medium were stored at a temperature of 4 + 1° C for no more than 30 days. Next, the strains
of microorganisms were sown on the medium and left for 48 hours at a temperature of 37+1 °C for biomass accumula-
tion. Cultivation of prebiotic cultures was carried out on standard media with the addition of the studied prebiotics
(XOS and a mixture of biologically active substances consisting of XOS and polyphenols) at the rate of 2% mass fraction
in the culture fluid for 72 hours. Standard nutrient medium with the addition of lactulose and skim milk was used as a
control. The mass fraction of starter culture was 2%. Cultivation was carried out at a temperature of 37+1 °C.

To determine the number of microbial cells the dilutions of L. acidophilus were prepared up to 10*°. From each
of the last three dilutions, 1 cm® was added to two parallel tubes with sterile skim milk and cultured at 37+1 °C for 72
hours. At the expiration of time in the test tubes, the formation of a clot was observed which indicates that the maxi-
mum accumulation of biomass was attained, and the colonies were counted. The number of microbial cells of B. bifi-
dum was determined by sowing 1 cm® of ten-fold dilutions from 108 to 10" of product in test tubes with semi-liquid
thioglycolic medium of the following composition (g/1): casein peptone - 15.0; yeast extract - 5.0; glucose - 5.5; L-cystine
0.5; sodium chloride - 2.5; sodium thioglycolate - 0.5; resazurin sodium - 0.001; agar-agar - 0.75. After incubating the
cultures at a temperature of 37+1 °C for 72 hours the colonies were counted as "cloves" in test tubes (Bannikova et. al.,
2019; Hsu et. al., 2004).

The moisture content was determined using a moisture analyser Evlas 2M (Sigagropribor, Krasnoobsk, Rus-
sia), Loss-On-Drying Methods. Three grams of sample was loaded on an aluminium plate and heated to 103 °C for
40 min. The averages of three values of moisture content were reported. Protein content was determined using a
Kjeldahl method, fat — a Soxhlet extraction method. determination of soluble and insoluble dietary fiber using the en-
zymatic method (Bannikova et. al., 2019; Sporring et. al., 2005).

Qualitative and quantitative composition of XOS was determined using a thin layer chromatography on
plates SORBFIL, size 10x15 cm with silica gel CTX - 1A. The mobile phase, n - propanol:ethyl acetate:distilled water as
6:1:3. The plates after elution were treated with a developer, a 50% aqueous solution of sulfuric acid and dried at a tem-
perature of 120+1 °C for 5 min. Quantitative determination of XOS was performed using spectrophotometric method.
For this, the areas of the sorbent corresponding to the zones of the carbohydrates under study were transferred to test
tubes, 0.5 cm of aniline phthalate reagent was added and heated (105-110 °C, 1 hour). The reagent was prepared: 1.66 g
of o-phthalic acid and 0.91 cm of aniline were dissolved in a mixture of 48 cm n-butanol, 48 cm of ether and 4 cm of
water. The colored solution was cooled in a test tube and solid particles were dissolved, 4 cm of a mixture of concentrat-
ed hydrochloric acid and acetone (1:25) were added, kept for 1 h, centrifuged (8000 rpm, 15 min) and photometricized
at a wavelength of 520 nm. The carbohydrate content in the sample was determined by the calibration curve constructed
previously (Hsu et. al., 2004; Ninfali, & Bacchiocca, 2003).

Separation and quantitative determination of extract were followed using HPLC apparatus “Stayer” (Akvilon,
Russia) system column Phenomenex Luna 5u C18(2) (250 x 4.6 mm) (Fratiannia et. al., 2014).

All experiments were performed in triplicate with data statistical testing by ANOVA (one way, p > 0.05).

Results and discussion. Cereals extracts obtained using a combined biotransformation. Using the combined
experimental techniques the chemical composition of BAS concentrate was investigated and presented in Table 1. It is
observed that the BAS concentrate is rich in soluble fiber, other carbohydrates, and minerals. It contains protein - from
4.4% to 6.7%, carbohydrates - from 80.7% to 82.6% including XOS up to 71.5% and ash up to 10.9% depending on the
extraction method. It was shown that extraction method does not reveal a sufficient influence on the physicochemical
properties of BAS concentrates. At the same time, the concentrate is characterized as a good source of bioactives (XOS
and polyphenols), especially from oat bran.
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Table 1
The chemical composition of BAS concentrates from cerals, % in a dry matter
Carbohydrates
Method of extraction Moisture Protein Ash Polyphenols
XOSs IResidue carbohydrates P
Oat bran

Physical extraction 31.2 6.7 10.9 353 453 1.0
Chemical extraction 30.6 6.3 10.5 60.4 222 0.7
Enzymatic hydrolysis 294 5.9 10.3 71.5 11.0 0.8
Wheat b E ti

cat bran (Enzymatic 30.0 44 7.3 49.4 8.4 0.5
hydrolysis)

E ti

Rye bran (Enzymatic 300 46 7.5 51.4 5.9 0.6
hydrolysis)

The polyphenol concentrate contained up to 91% of polyphenols, 8% of carbohydrates, 2% of protein. The
main component of polyphenols preparation was the ferulic acid (9,2 mg/ml for ultrasound, 8,6 mg/ml for the chemical
extraction and 9,0 mg/ml for the enzymatic hydrolysis), which is in agreement to the previously reported findings from
the literature [23]. During enzymatic processing under the action of enzymes with xylonase, cellulose and pectinesterase
activity the processes of hydrolytic cleavage of XOS, arabinoxylooligosaccharides and partially cellulose with the release
of bound polyphenols takes place [9].

Results indicate the predominance of xylotriosis and xylotetrosis in XOS preparations from oat bran in a total
amount of up to 42.4%. It is known that xylan carbohydrate oligomers exhibit a significant prebiotic effect among other
xylooligosaccharides, which makes them an object of interest in terms of its application as an independent component
for food products. The amount of extracted xylobiose is in accordance with the results obtained by Kiran and co-
workers, who produced XOS from a mixture of cotton stalk, rice hull, wheat straw, corncob, and sunflower stalks [15].

Followed the production of polyphenols and XOS concentrates, the residue was separated. This was a non-
fermentable bran cell matrix (dietary fibre concentrate) and can be used as an independent functional product or ingre-
dient. The dietary fibre concentrate was a brown powder without taste and odour. The quantity of the main component
reached up to 82.6% (Table 2) preferably in oat bran extracts.

Table 2
The chemical composition of dietary fiber concentrates from cereals, % in a dry matter
Method of extraction | Moisture | Protein | Ash Starch Dietary fiber
Oat bran
Physical extraction 9.8 43 4.2 4.2 82.4
Chemical extraction 10.1 4.0 3.2 3.1 82.3
Enzymatic hydrolysis 9.7 5.0 3.0 24 82.6
'Wheat bran (Enzymatic hydrolysis) 10.0 3.6 3.2 4.1 79.1
Rye bran (Enzymatic hydrolysis) 10.0 3.9 3.5 2.7 79.9

Application of the stepwise treatments allowed to fully separate all the resulting products, thus greatly facilitat-
ing the advanced processing. Upon consumption, there is an interest on prebiotic and antioxidant activities of the con-
centrates, and this will be examined in the next session for the XOS and polyphenols obtained with different methods of
extraction.

Functional properties of XOS and polyphenols from cereals.

XOS is the hydrolysis product of xylan and substrate for colonic commensal bacterial population, acting as po-
tential prebiotic. Its fermentation produces short chain fatty acids, improves gut epithelial health and regulates metabol-
ic process. These oligosaccharides possess bound phenolics including ferulic acid, coumaric acid, thus imparting addi-
tional antioxidant effect and immunomodulatory activity [5, 7]. In this study prebiotic properties were established using
the L. acidophilus and B. bifidum.
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Fig. 1. The growth dynamics of L. acidophilus when cultivated on skim milk, lactulose, (a) XOS and (b) BAS mixture obtained
with enzymatic hydrolysis

As can be seen in Figures 1 and 2, the active growth of of L. acidophilus and B. bifidum was observed in the first
48 hours of cultivation. In the next 24 hours, there was a slight accumulation of microbial biomass, which reflects to the
onset of stationary phase of growth of lactic acid microorganisms. According to the data in Figure 1, the number of
L. acidophilus cells on the medium with the addition of the KOS preparation obtained by the chemical extraction meth-
od was 2.8x10" CFU/cm’ on the third day of cultivation. This was on 2.4 x10'! CFU/cm® more then the number of col-
onies grown on skim milk. With further cultivation, the number of L. acidophilus cells did not increase. The number of
colonies of B. bifidum on the third day of cultivation on the medium with the addition of XOS obtained by chemical
extraction method was 1.9x10"! CFU/cm® and BAS - 1.0x10" CFU/cm?, which exceeds on 1.7x10" and 8.5x10'° CFU /
cm’, respectively, the number of colonies grown on skim milk (Figure 2). Further cultivation did not lead to an increase
in the biomass of B. bifidum.

According to the Figure 1, the number of L. acidophilus cells on the medium with the addition of the XOS
preparation obtained by ultrasound was 2.0x10"* CFU/cm? on the third day of cultivation. This indicator was on
1.6x10" CFU/cm® more than the number of colonies grown on skim milk. Based on the experimental data (Figure 2),
the number of B. bifidum colonies on the third day of cultivation on the medium with the addition of XOS was 1.7x10"
CFU/cm?, BAS - 9.3x10' CFU/cm?®, which on 1.5 ¢ 10'° and 7.8 « 10'° CFU / cm?, respectively, exceeds the number of

colonies grown on skim milk.
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Fig. 2. The growth dynamics of B. bifidum when cultivated on skim milk, lactulose, (a) XOS and (b) BAS mixture obtained
with enzymatic hydrolysis

It is noted that the accumulation of biomass of prebiotic cultures occurs faster when using nutrient media with
the XOS and lactulose as compared to milk. A lower activity of cultures when using a BAS is associated with a lower
concentration of XOS in it. Thus, XOS have a significant stimulating effect on the growth of prebiotic cultures of L. aci-
dophilus and B. bifidum. At the same time, the number of cells grown on the medium with the addition of XOS was sim-
ilar lactulose, a well-known prebiotic.

Recently, there were few reports on the antioxidant activity of oligosaccharides such as soya-oligosaccharides,
XOS, etc, which could effectively be used to ameliorate stress [2, 6, 10]. Rats with streptozotocin induced diabetes, ex-
hibited increased plasma concentration of antioxidant enzymes such as catalase and glutathione reductase while receiv-
ing XOS at 10% dietary concentration. The antioxidant activities of XOS are accompanied by reduced plasma glucose,
cholesterol and creatinine levels in experimentally induced diabetes in rats. Consumption of high fat diet results in hy-
perlipidemia coupled with increased oxidative stress. Diet that contain 5% XOS is recorded to alleviate the symptoms of
oxidative stress resulted from high fat diets. The supplementation of XOS in rats maintained on high fat diet reduced
oxidized glutathione activity and increased the contents of reduced glutathione, superoxide dismutase, catalase, gluta-
thioneperoxidise in serum, liver and heart [8]. The precise mechanism of action of XOS in reduction of adverse affects
of oxidative stress is yet to be substantiated through scientific findings. The source of XOS also influences the antioxi-
dant potentiality of the particular biomolecule. Antioxidant assay techniques (DPPH and FRAP assay) have shown that
XOS from ragi bran at 10 Kg exhibited antioxidant activity of 12% and reached up to 70% at 60 Kg concentration indi-
cating a higher antioxidant potential of XOS generated from rice, maizeor wheat [16].

The antiradical activity of oat bran polyphenols of this study was determined by the DPPH method which is
based on the reaction of a stable free radical of 2,2'-diphenylpycrylhydrazine with a mobile hydrogen atom or electron in
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an alcohol solution of the test substance. This is further corroborated in Table 3 that summarizes the antioxidant activity

of polyphenols following application of our experimental protocol.

Table 3
Antioxidant activity of polyphenols depending on their concentration
Concentration of polyphenols, Antioxidant activity, CU/ml
mg/ml Oat bran Wheat bran Rye bran
30 1130 1270,0 1116,3
20 921 851,2 750,7
10 493 415,0 369,1
5 270 2138 186,6

All the polyphenol preparations have a high antioxidant activity which can be compared with the data from lit-
erature [4, 14]. However, the polyphenols from wheat bran reveal higher antioxidant activity (1270.0 u.e.a./cm?) as
compared to others preparations. The results of the study did not reveal changes in the anti-radical activity within 8
months at a temperature of 20+1 °C, humidity of 70+5%.

Conclusions. This study has taken advantage of the potential application of secondary grain raw materials as a
source of bioactive compounds, such as polyphenols and XOS. The number of biologically valuable substances from oat
bran were obtained, namely concentrates of BAS, XOS and polyphenols. The resulting concentrates, in addition to pol-
yphenols, whose content reached 67% of the total amount in oat bran, also include: protein up to 6.9%, carbohydrates
up to 80.7% including XOS - from 35.3% to 71.5% and ash 11.3%. Results indicate a high antioxidant activity of poly-
phenols extracts which does not change during the storage within 8 months. The study of the growth dynamics of L.
acidophilus and B. bifidum on a media with XOS confirm the prebiotic properties and their selectivity. Thus, the feasi-
bility of biotechnology for transforming of cereals into functional ingredients has been confirmed, which will further
allow them to be used in novel formulation strategies with bifidogenic properties.
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Annomauus. B pabome npedcmasnero 0606userue danHbix 0 KIACCUPUKAUUYU PYHKUUOHAIDHDIX NUULEBbIX NPOOYKIOS U
PYHKUUOHATLHDIX UHZPEOUEHMO8 8 UX COCIMABe, Memo0ax NPOeKMUPOBAHUS U MeXHONOZUAX NPOU3BOOCINBA NUULESbIX NPOOYKMO8
PYHKUUOHATLHOT HANPABTIEHHOCHIUL.

Ioxazano, umo ocHOBHbIMU Paxmopamu, POPMUPYIOULUMU KAHeCMB0 PYHKUUOHATILHBIX NULLEBDIX NPOOYKIOS, ABATIOM-
CA Colpbe U MexHONI02UA NPou3so0cmea. SHauumenvHoe 6nUAHUE HA NPOT6eHIe PYHKUUOHATILHOIX CBOLICME U KA4eCmso paspa-
6amuvieaemozo npodykma 0KA3bl8ArM 6600UMble 6 COCMAB PyHKUUOHANbHDIE UHepeduenmbl. K Hacmosuemy epemeHu omeue-
CIMBEHHBIMU YUeHbIMU NPeONoNEH PAO Memod08 MOOeUPOBAHUS Peuenmyp, a maxie IPPexmueHoIX Memoo08 co30aHUS UHHOBA-
UUOHHBIX PYHKUUOHATLHBIX NULLEEDLX NPOOYKIIOS.

KnioueBbie cioBa: q)YHKIH/IOHa/'IbHI)IC IIMIIEBbIE IIPOAYKTDI, beHKIH/[OHa/'II)HI)Ie IIMIIEBbIC NHI'PEIMIEHTDI, CbIPbE, PELIEIITYPA,
TEXHOJ/IOTUA.

Abstract. The paper presents a generalization of data on the classification of functional foods and functional ingredients in
their composition, design methods and technologies for the production of functional food products.

It is shown that the main factors that form the quality of functional food products are raw materials and production technolo-
gy. The functional ingredients introduced into the composition have a significant impact on the manifestation of the functional proper-
ties and the quality of the product being developed. To date, domestic scientists have proposed a number of methods for modeling recipes,
as well as effective methods for creating innovative functional food products.

Key words: functional food products, functional food ingredients, raw materials, recipe, technology.

MwupoBOIi PHIHOK MUIEBBIX IPOAYKTOB (PYHKIMOHAIBHOI HAIPABIEHHOCTM PasBUBAETCs OYPHBIMU TeMIIaMU
U, IO IpOTHO3aM, K 2024 roxy oH npeBbicuT 195 mipa. posn. [1]. Poccuitckuii pplHOK HauMHaeT OPMEHTUPOBATLCA Ha
HOBBIe MTOTPEeOHOCTU IOTpebuTeNel], KOTOpble (POPMUPYIOTCA MOf, AeiicTBUeM paAfa ¢akTopoB. OTHUM U3 OCHOBHBIX
ABJISETCA POCT 3a00/IeBaeMOCTH HETCKOTO M B3POCTIOTO HaceleHUA, OOYCIOBICHHBI AepUIUTOM MUKPOHYTPUEHTOB
[2], KOTOPBLIT CTUMYNIUPYET CIPOC Ha MPOAYKTHI MUTAHNA /L1 NPOGIUIAKTUKN Pa3/INYHBIX 3a60/IeBaHNIT I Ha Jiede6Hoe
nuTanue [3].

Prirok 3gopoBoro mutanus B Poccuiickoit Pemepariun umeet crenyoye ocobeHHocTH [4]:

— 607p1I0IT 06'beM HecepTU(PULMPOBAHHOI OPraHMYeCKON IPONYKIUI;

— UMIIOPTO3aMeIIeHE;

— POCT MONY/IAPHOCTY TPagVIVIOHHBIX IPOIYKTOB;

— MMHUMM3ALYI B COCTaBe IPOAYKTOB «HEIIOHATHBIX» /I IOTPeONUTEIs MHTPeSIEHTOB;

— pa3paboTKa IpeMIaTbHBIX IIPOAYKTOB 03 UCIIOIb30BAaHN MHTPEAMeHTOB ¢ «E» MapKupoBKOII MM UX 3aMe-
Ha Ha yIIaKOBKe Ha ITI0/IHOE HaMEHOBAHME BEIECTBa;

— yBenuueHue o6beMa POU3BOACTBA (PYyHKIMOHATIBHBIX IIPOLYKTOB;

— I0sIB/IeHMe OOJIBILIOTO YNC/Ia MHHOBALIMOHHBIX PELIEHNIT B ACCOPTUMEHTE;

— CyILIleCTBEHHOE IpEeBBILIEHNE CIIPOCa Ha MPOAYKTHI 340POBOrO NMUTAHMA HaJ IpPEIOKEHNEM B KPYIIHBIX TO-
ponax;

— HexBaTKa CKJIQfCKMX U IepepabaThIBAIOIMX MOLIHOCTEL.

B Poccunm notpebnenne GyHKIMOHATIBHBIX IPOAYKTOB IMTaHNA Ha AYIIY HAaCeJICHUA 3a IOC/IeIHIEe HeCKOIbKO
neT yBemmamwnoch (puc. 1). Jlomst pacTUTeNbHBIX IPOAYKTOB (PYHKLMOHATBHO HAIIPABIEHHOCTU HA POCCUIICKOM PhIHKE
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B HacTosiiee Bpems coctasyster 0,2% (11 Toic. T.), a k 2029 rogy, mo nporHosam, gocturer 10,7% (664 tsic. 1) [5]. Ha mo-
TPEOUTENBCKOM PhIHKE OCOOEHHO IUMMPOKOE PacpOCTpaHeHMe Nonyamin GyHKIMOHAIbHbIE TIPOLYKTHl Ha MOJIOYHOI 1
3€PHOBOI OCHOBE, KOTOPBIE JOIIOMHUTENBHO 000TaIeHbI TPOOMOTKAMM, TIPEOUOTUKAMM, BUTAMIUHAMM, MUHEPAIbHBIMI
BELIECTBAMI, 9CCEHIMAIBHBIMI AMUHOKMCIIOTAMY Y TIO/TMHEHACHIIEHHBIMY YXUPHBIMU KUCTTOTamMu [6].
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Pruc. 1. O6beMbI pofiax 1 nOTpebnennst GyHKIMOHAIbHBIX IUIIEBbIX IPOXYKTOB B PP, 2012-2017 rr.

T'ocypapcrBenHas nomutuka Poccumitckoit @enepanyuy B 06/1acTH 3T0POBOTO MUTAHUA Halle/leHa Ha coXpa-
HeHMe U YKpeIUIeHUe 3[J0POBbA HaceleHMs, NpopIIaKTUKY 3a00IeBaHNIl, 00YC/IOBICHHBIX HEIIOJHOLICHHBIM M He-
cbamaHcupoBaHHBIM NUTaHueM [7]. OpHOM 13 3 QeKTUBHBIX Mep pellleHus Npo6IeMbl SAB/ATCA HapalllBaHKe IIPON3-
BOJCTBA (DYHKLMOHATBHBIX MMIIEBBIX IPOXYKTOB, KOTOPOE PasBUBAETCS IO CIEAYIOLIMM OCHOBHBIM HAIIPABJICHMAM: BUTA-
MVHU3MPOBAHHBIE IIPOAYKTHI, (PYHKLIMOHATbHBIE HATIMTKY 1 TUETIYeCKe InIIeBble fo6aBku [8].

OpnHako B HaCTOsIIee BpeMs CYLIECTBYeT pAf (PaKTOPOB, CAEP)KMBAIOLINX PAa3BUTHE B HAIIeEl CTpaHe TAaHHOTO
CerMeHTa PbIHKA, B TOM YIC/Ie HECOBEPLIEHCTBO HOPMATUBHO-IIPaBOBOI 6a3bl, MpUCYTCTBUE (ambcupuKanmy, HeKop-
peKTHOe mosuuyonuposanue u fap. [9, 10]. IToka oTedecTBeHHBIe 06BEMBI IIPOU3BOACTBA MPOAYKINY, 0OOTralleHHO
MUKPOHYTPMEHTaMM, COCTABIIAT MNIIb 5 % OT 061ero 06’beMa IIpOoU3BOJCTBA IUIEBBIX IPOTYKTOB.

B T'OCT P 52349 maercs crenymolnee onpeneneHne IMOHATHIO0 «DYHKIMOHATBHBIN IINILEBOI IPORYKT»: CIIELN-
QJIbHBII MUILEBOJ IPOAYKT, IpefHA3HAYCHHbIN /11 CUCTEMAaTHYeCKOTO YIIOTpeOIeHUs B COCTaBe MUIIEBBIX PAllOHOB
BCEeMI BO3PacTHBIMU IPYIIIaMM 3OPOBOTO HaceleHUs, 00/Iafalolyii Hay9YHO 00OCHOBAaHHBIMU U MOATBEPXKACHHBIMU
CBOJICTBaMU, CHYDKAIOIIMII PUCK pasBUTHA 3a00/eBaHMIL, CBA3AHHBIX C MUTAHNUEM, NPeSOTBPALIAIONINIL AedULIUT WK
BOCIIO/IHAIONINIT MIMEIOIINIICA B OPraHN3Me YelmoBeKa JeUINT IUTaTeIbHBIX BellleCTB, COXPAaHAIOMNI M Yy dINaoIyi
3MOPOBbE 3a CYET HAIMYMSA B €r0 coCTaBe (PyHKIMOHAIBHBIX MUIIEBbIX MHTPeaueHToB [11]. Takxe B maHHOM HOpMa-
TUBHOM HOKYMEHTe JaeTCs ONpefie/ieHue HATypaJlbHOrO (PYHKLMOHAIBHOTO HMPOAYKTA, COIIACHO KOTOPOMY B OIHOIN
MOPLIMYU TAKOTO IPOAYKTA COfEpIKAHUE eCTeCTBEHHBIX (PYHKI[MOHATBHBIX IMIIEBBIX MHTPEUEHTOB JOJDKHO COCTaB/IATD
He MeHee 15% OT CyTOYHOI IOTPe6HOCTH.

Brigendror cnemyoye KaTeTopyuy NNIEBHIX IIPOJYKTOB, COCTaB M CBOJICTBA KOTOPHIX «IIO3BOJIAIOT ITO3MIVIO-
HUPOBATbh UX KaK QYHKLMOHaNIbHbIE» 12, 13]:

— HaTypaJbHbIE IIPOMYKTHI, COTeprKalliyie B HATMBHOM BUJi¢ 3HAYNTe/IbHbIe KOMMYecTBa (HU3NOMIOTMIECKM aK-
TUBHBIX MAaKpO- ¥ MMKPOHYTPUEHTOB;

— HaTypaJbHbIE IPOAYKTHI, B KOTOPHIX TEXHOIOTMYECKM MTOHVDKEHO COfiep KaHMe BPENHBIX /I 3HOPOBbA KOM-
TIOHEHTOB;

— HaTypaJIbHbIE IIPOIYKTHI, HOIIOJTHUTENbHO oboranieHHble GYHKIMOHAIbHBIMY MHIPeAMEeHTaM) IIyTeM BBefe-
HMA B IPOAYKT TPerapaToB 6MOMOTMYEeCKY aKTUBHBIX T06aBOK;

— HaTypa/IbHbIE IIPORYKTHI, B KOTOPBIX MICXO[HBIE TOTEHIMAIbHbIE (DYHKLMOHATBHBIE MHIPEAMEHTHI MOF(ULIIPO-
BaHbI TAKMM 00Pa3oM, YTO HAYMHAIOT NIPOAB/IATH (PU3MOMOTMYECKYI0 aKTUBHOCTD W/IM VX aKTMBHOCTD YCU/IMBACTCH;

— HaTypaJbHBIE MIPOAYKTHI, B KOTOPBIX B pe3yabTare MOAM(MKALMII yCBOSIEMOCTh BXOAAILINX B MX COCTAB
(YHKLUMOHATBHBIX MHTPEJMEHTOB YCUITNBAECTCA.

JI. B. Ton4eHKo ¢ coaBTOopamu [14] mpuBoput crefyomyo Kraccudukannio QyHKINOHATBHBIX MIPOLYKTOB
MIMTAHUA, IPUHATYIO B TOBAPOBEJEHNI:

— TpOAyKUMA, MO3ULVMOHMpyeMas Kak «JIyummit BeIOOp mas Bamero 3mopoBbs», comepkalljasg TOJBKO
HaTypaJbHble MHTPEIVCHTH], 6e3 KOHCEPBAHTOB U C IOHIDKEHHBIM COfIep)KaHNeM caxapa, COJM, XO/IeCTEPIHA;
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— MpOAyKUMsA, IO3BOJAIONMAA HOMTYYUTb BHEIIHMIA KOCMeTHdeckuit 3¢deKT, T.e. CrocobHas CITIafuUTh
TIpU3HAKM CTapEHNUS;

— IPpOXYKOVs, MIO3UOMOHMPYyEMas KaK IMUTAaHNUE /1A YTydIIeHNA O6Il[eI‘O COCTOAHMA OPraHN3Ma;

MpOAYKLMA, IpefHa3HAYeHHAA [JL1 AeTell U OPOCTKOB;

— TPORYKLWS, MMEIOLIas YIIAKOBKY, OTBEYAIOIYI0 TPeOOBaHIAM HOTpeOUTEIA.

E. b. llycroB ¢ coaBTopamu [15] npennoxn kraccuduuyposaTh GyHKLIMOHAIbHbIE MUIIEBbIe IPOAYKTH Ha
13 rpynm: 3aMeHWUTEeIM MaTePUHCKOTO MOJIOKAa M HEeTCKOTO NMTAHWS; >KMAKME KOHLEHTPAThl [ IPUTOTOBICHUS
HAIIMTKOB; CyXye BUTAMMHU3MPOBAaHHbIe HAIIMTKY Ha OCHOBE COKOB; JIe4e0HO-0300POBIUTE/IbHbIE KICETIN; KAILM, KPYIIbI
M Op.; HU3KOKAJIOPMITHbIE IMINEBbIe KOKTENIN; OENKOBbIe, YITIEBOZHO-O€MIKOBbIe, BUTAMIUHM3MPOBAHHbBIE KOKTEVIN;
CMecH I SHTePaIbHOIO MUTAHNA; JUueTHdeckre GUTOKOMIUIEKCHI (Cyxue (pUTOCYIBI); ledeOHbIe BUHA; PKEeMbI, KOH-
dbuTIOPBL; CIEnMANTM3NpPOBAHHBIE YalTHbIE HATUTKY 1 3aMEHUTENN KOo(de; camaTHble Macia.

B cBssu ¢ pacumpenueM accopTuMeHTa GYHKUMOHAIBHBIX MUIIEBbIX POAYKTOB B PO BosHMKaeT Heobxomm-
MOCTb B IIPOBefieHMY aHanu3a GaKkTopoB, BAMAINNX Ha X KA4eCTBO Ha Tale IPOEKTHUPOBAHN U IPOU3BOACTBA.

JI. A. MaropHukoBa ¢ coaBTopamu [16] mpemroxuna kiaccupukauno Gpakropos, GOpMUPYIOIUX KadeCTBO
CIeNMATU3UPOBAHHbIX, B TOM 4MC/Ie (PYyHKIVIOHATbHBIX MUIEBBIX IPOAYKTOB Ha 9Tale pa3paboTku (puc. 2).

K pomomuutenpHbiM dakTopam, GOpMUPYIOIMM HOTPeOUTEIbCKME CBOVCTBA (PYHKIVIOHATBHBIX HUIIEBBIX
MIPOOYKTOB B YCIOBUAX MHHOBAIIVOHHON HEATENbHOCTH, 0 MHEHMIO aBTOPOB, OTHOCATCS: CIPOC (M3ydeHMe PBIHKA,

MOTPeOUTENTBCKIUX TIPEAIOYTEHNIA, CYLIECTBYIOLIETO U IOTEHIMATBHOTO CIIPOCA Ha HOBbIE IPOMYKTHI), MAEs, KafiphL.
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Puc. 2. Knaccuduxanmsa ¢pakropos, popMupyommx kaqecTBo GyHKIMOHATbHbBIX IUIEBBIX IPOLYKTOB Ha 3Tale pa3paboTKu

B. 0. KonTtapesa u B. B. Kproukosa [17] npemnoxxunu /s ynopsagodeHus GakTopoB, BIUAOIMX Ha Ka4eCTBO
(YHKLMOHAIBHBIX TPOAYKTOB, UCIONb30BaTh IPUYMHHO-CIEICTBEHHYIO IMarpaMMy, KOTOpas ABIAETCA OTHUM U3 VH-
CTPYMEHTOB KOHTPOJIA M aHa/IM3a Ka4yeCTBa INIIEBBIX IPOAYKTOB, U BBIICJIM/IM OCHOBHBIE (PaKTOPHL: ChIpbe ¥ (PYHKIIM-
OHaJIbHbIE MHTPEIMEHTHI, TEXHOJIOTUA IPOU3BOMICTBA, TEXHONIOTMYEeCKOe 060pynoBaHue, pabodasa cuia, KOHTPONIb IIpo-
M3BOJICTBA M YC/IOBUA XPaHEHMA, TPAHCIIOPTUPOBAHMUA U Peamn3alin.

Bce cripbe, mpuMeHAeMOe IA MPOM3BOACTBA (YHKIMOHAIBHBIX NMIIEBBIX IPOAYKTOB, JOMKHO COOTBET-
crBoBath TpeboBanusam TP TC [18, 19, 20]. Ceipbe A1 M3TOTOBIEHNUS NMNILIEBBIX TPOAYKTOB YCTAaHAB/IMBAET U3TOTO-
BHUTE/b B PELENITYPax, B COOTBETCTBMM C KOTOPBIMM BBIIYCKAIOT MPOJYKT KOHKPETHOTO HamMeHoBaHuA. CormacHo
TP TC 021/2011, nadopmanya o6 OTIMIUTENIbHBIX IIPU3HAKAX UCIONb3yeMbIX (YHKIVOHAIBHBIX NUIIEBBIX MHIPe-
[MEHTOB IOJDKHA OBITH IO TBEPIK/IeHA IIPOU3BOAUTEIEM CAMOCTOATENBHO VTN C YYaCTHEM APYTUX UL ¥ XPAHUTHCA
y IPOM3BOAMTE/IA IPOJYKIMIL.
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B kxadecTBe OCHOBHOTO CBHIpPbS [/Is1 MPOM3BOACTBA (PYHKLMOHAIBHBIX IPOSYKTOB IIMTAHNS MCIIOIb3YETCA ChI-
pbe, cofiepiKaliiee B CBOEM COCTaBe OMOMOTMYECKY aKTMBHBIE (POPMBI MUTATENbHBIX BEIECTB, KOTOpPBIE 00TAAIOT -
POKMM CIIEKTPOM MOIOXKUTETBHOTO [AECTBYsI Ha OpraHU3M 4enoBeka [21].

CormacHo 'OCT P 54059) [22], dyHKIMOHaTbHbIE MHTPEAVEHTHI, BXOJAIINE B COCTAaB MUIEBBIX IPOYKTOB,
knaccuduuupyoTca no agdexTy, okaspiBaeMOMY Ha OPTaHM3M deloBeka (puc. 3).

(I1aECOHOHBL, EHTAMHEEI TPYINE B, MEKpO3IeMeHTH, IHIIEEbE BOIOKHA,
BHTaMHH C, oMera-3, IOIHHeHACHIeHHbIe SKHPEbIe KHCIOTSL, BHTAMHE [T,
(HTO3CTPOTEHB], KAPOTHHOH/IBL, AHTHOKCHIAHTEI

Sddert MeTabONHIMA
cybeTpatos

AHTHOKCHOAHTHBIH .
srTaMuHH C H E, KapoTHEOHIE, QuasoHoRIE, GochonHIHIE

spherT

BdderT nonaepxanng
NeSTETbHOCTH pHTaMHHEBI A, C, E, MHKPO3IEMeHTH, oOMera-6, omera-3,

IOIHHEHACBINEHHBIE KHDHBIE KHCIOTRL,, BATAMHHEBI I'DYVIIIIBL B

CepAeYHO-COCY THCTOR
CHCTEMEL

3dderT nonmepxanng
IeATeNbHOCTH %‘ IpebHOTHKH, TPOOHOTHKH, CHMOHOTHKH, ITHIIEBHIE BONOKHA

ey I0YHO- KHIIEIHOIO
TpakKTa
Spdert nonmepxanng eHTaMHEHEH C, E, A, npoOHOTHEN, IpeOHOTHEN, THITEEbIE BOTOKHEA, OMETa-3,
HMMYHHOH CHCTEMBI HOMHHEHACHIIEEHBIE KHPHBIE KHCIOTHL, MAKPO3IeMEHTHI
Sipdert nonmepKaEET MHHEDANBHEIE  BEIIeCcTBA, NHIIEBbe  BONOKHA, BHTAMHH D,
3yOHOl H KOCTHOI (BpPYKTOOMHIOCAXAPHIB, (HTO3CTpOreHsl, BHTaMHEH K, C, dnasoHOHOEL,
TKaHH MHKD 03J18MeHThI KHDHBIE KHCI0ThI, MAKD 03I EMEHThI

Puc. 3. KHaCCI/I(bI/IKaLU/lﬂ d)yH](LUAOHaJ'IbH])IX IIMIEBBIX MHI'PEAUEHTOB

B 3aBucMMOCTH OT OTpac/Iu MUILEBOI IPOMBIIIEHHOCTH CYIeCTBYIOT pas/IN4Hble IIOXOAbI K KIaccupuKanmuu
(PYHKLUMOHATBHBIX MHTPEAUEHTOB (PUCYHOK 4). [Ipy 3TOM OCHOBHBIMY IIPU3HAKAMMU KIacCH(pUKALUY ABIAIOTCA Ha3Ha-
YeHMe, IPOUCXOXKAEHIE U BUJ, MHTPEUCHTA.

M. H. IlIxonpaukosoit u E. B. ABeppsinoBoit [27] npepmmoxena 06o6uenHas Kraccudukanmsa QyHKINOHATb-
HBIX IMINEBBIX MHTPENMEHTOB, KOTOpas OXBaThiBaeT HamOoJbllee KOMMYECTBO KIACCH(PMKALVOHHBIX IMPU3HAKOB,
a MMeHHO: (PYHKIMOHATbHOE HasHaYeHMe, ICTOYHUK IIOJIYYeHUA, KIacC XMMUYECKUX BeIeCTB, 00/1acTh IIPUMEHEHUA
OTpaC/IAMM INILEBOI IIPOMBILIIEHHOCTH, TEXHOIOTMYECKIe K/IACChl MNIEBBIX 00ABOK, U He IIPOTMBOPEYNT CTAHAAPT-
HO KnaccupuKanum.

Hambomnee gacTo mcnonb3yeMbiMy GYHKIMOHAIBHBIMU H00aBKaMyl B IIPOAYKTaX MUTAHUA ABJIAIOTCA MPOOUO-
TYUKY, IpeOMOTHUKY, HEeHaChIIlleHHbIe OMera-3 >KMpHbIe KUCTOTHI, Oa/IaCTHBIE BeIlleCTBa, BUTAMUHbBI-aHTUOKCUIAHTHI,
MUHepanbHble BerjecTsa [28].

ITo muennto E. O. Porunckoit u T. B. ITmnmunenko [29, 30], ogHoit n3 Hanbomee BaXHBIX po6/IeM MpK CO3MaHNN
IPOAYKTOB C (PYHKIVOHAIBHBIMI CBOIICTBAMIY SB/IIETCA MCIIOb30BAHME B VX IIPOM3BOMICTBE MECTHBIX CHIPEBBIX PECYyPCOB
¥ BTOPUYHBIX ITPOAYKTOB IepepabOTKM PaCTUTEIBHOTO ChIPbA.

T. A. Vicpurosa [12] cunTaet, 4T0 NpOdMIAKTIIECKO HAIIPaBICHHOCTHIO 06/TaJaloT IPOAYKTHI, COfepIKalle
B CBOEM COCTaBe:

— IVTOJOBO-ATOHbIE U OBOLIHBIE JOOABKY;

— 106aBKM B BUJIe MMKPOS/IEMEHTOB, BUTAMIHOB VM aHTMOKCUIAHTOB;

— 6enKoBBIe T06ABKM PACTUTEIBHOTO M )KUBOTHOTO IIPOUCXOKICHIS;

— no6aBKu ¢ cofiepyKaHNeM MUKPOQIOPHI U HPOACKeETT;

— IMIIeBble BOTOKHA.

K BBOmMMBIM B pellenTypy (YHKIMOHAJIbHBIX IMIIEBHIX MPOSYKTOB OMOTOTMYECKM aKTUBHBIM [j0OaBKaM
HpPeIbABIAIOTCA CIeAyIolIne TpeOOBaHNUA:

— 6e3BpeTHOCTD — OTCYTCTBUE NPAMOTO BPEJHOTO BIMAHMUA; TIOOOYHOTO BPEHOTO BIUAHNA; a//IEPTUYECKOTO
IeVICTBIA; BO3MOXKHOTO JIEVICTBYA KOMIIOHEHTOB IPYT Ha [IPYTa;

— HeTIpeBBIIIEeHNE TOMYCTUMbIX KOHIIEHT PaLiuii;

— TOKCIYECKMe, OPTaHOMENITIIECKIe, OOIeTUTIEeHIIeCcKe, TEXHOMOTYecKue ToKasareny [31].
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Puc. 4. ITopxons! k kmaccudukamy GyHKIMOHAIbHBIX MHIPENVEHTOB

A. E. KynoBa ¢ coaBTopamy CYUTaeT, YTO Hambosee HaleXKHBIM CIIOCOO0M MOBBILIEHNS 00eCIIedeHHOCTH Hace-
neHyA QYHKLUMOHAIbHBIMU MHTPeAeHTaMM SABJIACTCS UX JJOIOTHUTEIbHOE BBeleHME B IIPOAYKTHI MacCOBOTO IOTpe6-
nenus [32].

ITo muenmio JI. A. 3a6omanoBoii [33], B ocHOBe co3fanuA PyHKIMOHATbHBIX IMIIEBBIX IPOAYKTOB JTEXXUT MO-
pudukanma TpagULIMOHHBIX IPOSYKTOB, 00eCredBaoIlas IOBBILICHNE COflepPXKaHNs B HUX MOJE3HBIX MHTPEANEHTOB
[0 YPOBHsA, COOTHOCUMOTO € (pM3MOTOTMYECKMMU HOPMaMI UX TOTpebIeH N .

[Tpeo6pazoBaHue NUIEBOrO NPOAYKTa B (GPYHKLIMOHAIbHBIN MOXET IIPOBOAUTHCSA ABYM CIIOCOOAMU — CHIDKe-
HIEM B NPOAYKTE COREP>KaHMA BPeQHBIX [ 3MOPOBbA MHIPEAMEHTOB ¥ oboralieHNeM MPOAYKTOB AebULMTHBIMU
MUKPOHYTPUEHTAMM.

[Tony4yenue PyHKIMOHATIBHBIX IPOSYKTOB C YMEHbLIEHHBIM COJiep)KaHMEeM BPEeIHbIX KOMIIOHEHTOB IIpefIoa-
raeT M3MeHeHNe PeLleIITYPHOIO COCTaBa, IPEUMYILeCTBEHHO B HAIIPaBJICHNM CHYDKEHUA 00LIeTo Cofiep KaHNsA >KUPOB U
caxapa. CHIKeHe B IIPOAYKTE 00II[ero KOMMYeCTBa XXMPOB CYI[eCTBEHHO CHIDKAET €ro 9HEPTeTUYeCKYIo LIeHHOCTD (Ka-
NOpUItHOCTD). IIpy 3TOM 0CO6EHHO BaXKHBIM ABJIAETCA COKpallleHMe MOTpeOIeHNs >KUBOTHBIX JKUPOB — MCTOYHUKOB
XOJIeCTepyHa M HACBIMIEHHBIX JXMPHBIX KMCIOT, a TaKKe TMAPMPOBAHHBIX JKMPOB — MCTOYHMKOB TPAHCU3OMEPHBIX
JKUPHBIX KucnoT. CokpalleHne COfep>KaHus WM MOTHAasA 3aMeHa caxapa Tak)Ke CIIOCOOCTBYET CHVDKEHMIO KaIOPUITHO-
CTV IPOJYKTA M CHVDKEHMIO €TO TIMKEMIYECKOTO MH/IEKCa.

B. M. KopeHnnoBa ¢ coaBropamu [34] mpepioxmia psj DPUHINUIIOB, TEXAIX B OCHOBe 00OTrallleHNs IyLie-
BBIX IPOAYKTOB (PYHKI[MOHAIBHBIMY MHTPefeHTaMU:

— oboramath BUTAMUHAMY ¥ MIHEPAIbHBIMMU BellleCTBAMU B IIEPBYIO O4Yepenb CIefyeT MPOAYKTH MacCOBOTO
oTpeb/IeHNsA, a TaKXKe Te, KOTOpble IOfBEpraioTcsai padMHMPOBAHUIO M APYTMM TEXHOTOTMYECKUM BO3[EVCTBUAM,
TIPMBOAAILINM K CyIIeCTBEHHBIM NOTEPAM MUKPOHYTPUEHTOB;
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— i oboraleHns MUINEBBIX IIPOAYKTOB CIEfyeT MCIIONb30BaTh T€ MUKPOHYTPUEHTHI, HeUIUT KOTOPBIX
IeVICTBUTEIBHO MMeET MECTO, JOCTATOYHO MIMPOKO PACIPOCTPAHEH U OIACeH /IS 3TOPOBbS;

— KpuUTepuAMM BbIOOpa IepeyHs OOOTAlIAIOMMX HYTPUEHTOB, UX 03 U GOpM ABIAITCA 6e30IaCHOCTD,
H0/IE3HOCTD U 3P PEKTUBHOCTD [IA YIydIleHNs INILIEBOTO CTaTyca HaceeHNS;

— IUIIeBbIe MPOAYKTH MOTYT IOMIEXaTh 060TalleHN0 PYHKIMOHATIbHBIMY MHIPEAVEeHTaMU He3aBICUMO OT
TOTO, COIEP>KATCs I OHU B MCXOTHOM TIPOLYKTE;

— KOJIMYEeCTBO BUTAMUHOB M MUHEPAJIbHBIX Bell[eCTB, JOIOIHUTE/IbBHO BHOCHMBIX B IIPOIYKTHI, TOJDKHO OBITH
pPacCYMTaHO C Y4EeTOM MX €CTECTBEHHOTO COAEPXKaHMA B MCXOZHOM MpPOAYKTe WIM MWCIONb3yeMOM [UIA €ro
U3TOTOBJICHNA ChIPbe, a TAK)Ke IOTephb B IIpoLiecce IPOU3BOACTBA M XPaHEHNS;

— Tpu O6OraleHMM MUIIEBBIX MPOAYKTOB MUKPOHYTPMEHTAMM HEOOXOZMMO YYUTBIBATH BO3MOXXHOCTDb
XMMIYECKOTO B3aMOJEIICTBUA 000TalIAIOMIVX MHIPEAVEHTOB MeX/y cO00Ii, a TakkKe ¢ KOMIOHEHTaMy 000oramaeMoro
IPOAYKTa U BBIOMpATh UX cOYeTaHMA, POPMBI, CIIOCOOBI M CTAAUM BHeCeHUs, obeclednBaolye UX MaKCUMaIbHYIO
COXPaHHOCTD B IIpOLjecce TPOM3BOACTBA U XPaHEHNS;

— oboramieHye IMIIEBBIX IPOAYKTOB MIUKPOHYTPUEHTaMU He JO/DKHO YXYAIIATh NOTPeOUTe/IbCKUE CBOICTBA
3TUX HPOAYKTOB;

— oboramieHye MUIEBHIX IIPOAYKTOB BUTAMUHAMU Y MUHEPAIbHBIMU BellleCTBaMM He JO/DKHO BIMATH Ha
6€3011aCHOCTDb IPOAYKTa;

— perJaMeHTHpyeMOe COfep>KaHie MMKPOHYTPMEHTOB B OOOTaIlleHHOM MMM IPOAYKTE [O/DKHO OBITH
YKa3aHO Ha MHAMBUAYAJIbHOI YIIAKOBKE 3TOTO MPORYKTa, CTPOTO KOHTPOIMPOBATHCSA KAK MPOU3BOAUTENEM, TAK U
OpraHaMM TOCYFapCTBEHHOTO HAJ30Pa;

— CyMMapHOe MOCTYIUIEHME C CYTOYHBIM palMiOHOM BUTAMMHOB M MUHEpPAJIbHBIX BELIECTB 3a CYeT
o6oraleHHbIX MAIIEBbIX IPOJAYKTOB U 3a CYeT IpyeMa OMOTOrMYecKy aKTUBHBIX J00ABOK K MUILE M APYTUX MUIIEBBIX
IIPOAYKTOB He JOJDKHO IIPEBBIIIATh BEPXHUI OMYCTUMBIN YPOBEHb IIOTPeOIeHI;

— 3¢deKTUBHOCTD BKIIOYEHNMA OOOTallleHHBIX IPOAYKTOB B pAalMOH IeleCO00pasHO MOATBEP>KAATDH
CIlelVaIbHBIMU HaOMIOfeHIAMY, IPOBOAUMBIMMU Ha PEeIPe3eHTAaTUBHBIX IPYIIIaX HaCe/ICHUA.

Crporoe co6mofeHne IepedncIeHHbIX IPUHINIIOB YPe3BbIYAIHO BaXKHO C TOYKM 3peHust obecredeHus Oes-
OIIACHOCTH IIOTYYeHHbIX IPOLYKTOB, IIOTHOTO OTCYTCTBUS BO3MOXXHBIX PUCKOB, CBSI3aHHBIX C BMEIIATENTbCTBOM B IIN-
I[eBYIO CUCTEMY B IIpoLiecce ee 00OoralleHn .

B cooTBeTCTBUM ¢ COBpeMEHHBIMM HAyYHBIMU B3IIALAMY IIPOLECC CO3JAHMA MPOAYKTa MUTaHUA (PYHKIMO-
HaJIbHOTO Ha3HauYeHMs1 BKITIOYaeT C/efyomue sTamnsl [12]:

— BBIOOp U 000CHOBaHME HAIIPABICHHOCTY (PYHKIMOHAIBHOTO IPOLYKTa;

— MI3y4eHUe MeUKO-OMOMOrnYecKIX TpeboBaHMIL, IPeAbABIAEMBIX K JaHHOMY BUAY IPOLYKTa;

—T0700p OCHOBBI LA MPOAYKTA (MACHOM, PACTUTEIBHOM U T.1.);

— BBIOOP U 000CHOBaHME IPUMEHSIEMBIX 100aBOK;

— M3y4eHMe IPSIMOTO, TOOOYHOTO, BPEHOTO BIMAHNUA 1 A/UIEPTUIECKOTO AeHCTBIU H06aBOK;

— BBIOOP ¥ 000CHOBaHMeE KOMIYeCTBa JOOABKY WM IPYIIIIbI IPUMEHAEMBIX 106aBOK;

— MOJIeNIMPOBaHMe PELeNTypbl pa3pabaThIBaeMOTO IIPOAYKTa;

— MOZIe/TMPOBaHNe TEXHOJIOTUM TIPOAYKTa C OTPAOOTKON TEXHOIOTMYECKNX TapaMeTPOB;

— pa3paboTKa TeXHOIOTUM TTPOAYKTa;

— MCCNTeloBaHMe KaYeCTBEHHBIX VM KOMMYECTBEHHBIX ITOKa3aTeIell IIPOyKTa;

— pa3paboTKa Hay4HOI JOKyMEHTAlUY Ha IPOIYKT;

— pa3paboTKa peKOMEH/ALVIT ITO TIPYMEHEHNIO TIPOIYKTa;

—IpoBefieHNe KIMHMYEeCKIX VICIIBITaHNI IIPOAYKTa (IIpy Heo6XOMMMOCTH);

— BBIPa0OTKa OIBITHON APTUN;

— cepTudMKaLVA IPOAYKTA.

ITpn mpousBopcTBe (PYyHKIMOHATBHBIX MPOAYKTOB HEOOXOIVMMO COXPaHUTb CTPYKTYPY, BKYC, apOMaT, LIBET
HPOAYKTa, 06eCIeYNTh COXPAaHHOCTD ¥ PABHOMEPHOCTD PACIIpeie/ieHNsA BBONUMBIX KOMIIOHEHTOB TPV Pa3IMYHBIX BU-
JaX TEXHOTIOTMYECKOI 06paboTKM.

Penenitypa mpopykTa 1 onTMManbHO IOfOOpaHHBIE TEXHOJIOTMYECKNUE MTapaMeTPhl OKa3bIBalOT OCHOBHOE BJIM-
SAHJe Ha ITI0Ka3aTe/IM KadyeCTBa TOTOBOTO IPOYKTA.
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Paspaborka peuentypbl IpoAyKTOB (PyHKIMOHATBbHONM HAINpaBIeHHOCTU NPOBOAUTCA B HECKOIBKO ITAIOB.
B. M. Kucenes u E. I'. ITepumnaa [35] mpemmoxxumm afropuT™, BKITIOYAIOIIIL:

— aHa/IU3 IIEPCIEKTUB Pa3padOTKM HOBOTO IMMIIEBOTO IPOAYKTa C 3aJaHHBIMU CBOMICTBAMIL;

— oIpefieNicHUe IepedyHsA CBOJICTB, KOTOpPbIE HOJDKEH CONEpXKAaTh IMIIEBOY IPOAYKT IpU IOTpebIeHUM
L[e/IEBOIT TOTPEOUTENBCKOI TPYIIIIONT;

— o06oCHOBaHUe ¥ pamXMupoBaHMe (yHKIUI; O0OCHOBaHMEe U BBIOOP MHTPENVEHTHOIO COCTaBa A
MOieIMpoBaHms TpebyeMbIX PyHKIMIT;

— oIlpefie/ieHNe TPaHML] MHTEPBA/IOB YHeNbHOTO Beca MHIPEIVEHTOB;

— MOJeIMpOBaHIe OPraHOJIENTHYECKUX CBOJICTB HOBOTO MUILIEBOTO MIPOMYKTa;

— KOHCTPYMPOBaHME TEXHOJIOTMYECKON CXeMbl IPOM3BOACTBA MUINEBOTO IIPOAYKTa, oOecHedyMBaromieit
TpebyeMble CEHCOPHbIE CBOJICTBA;

— 06ocHOBaHNe ¥ BbIOOP IOKa3aTelIeil IOTeph Ta0VIbHBIX HYTPUEHTOB B 3aBUCHMOCTHI OT BHIOPaHHbBIX BUJIOB
TEXHOIOTUYECKOI 06PabOTKM CBHIPbS;

— IpoBefieHNe MaTeMaTUIeCKOTO 9KCIEPUMEHTa C Lie/IbI0 00ecliedeHNA COOTBETCTBIA HyTPUEHTHOTO COCTaBa
MUILEBOTO IPOAYKTa HOPMMUPYEMBIM II0Ka3aTe/LAM;

— 9KCIIEPTHYIO OLIEHKY COOTBETCTBYA ONTUMM3MPOBAHHOIO MHIPEAMEHTHOTO COCTaBa IVTAHMPYEMOI MOJe/IN:
IO MOKa3aTe/IAM XMMIYECKOTO COCTaBa Y SHEPreTUYeCKOl LIeHHOCTH, IO COOMIOEHUIO BEIOPAaHHBIX MHTEPBATIOB LOJIM
UHTPeEHTOB B COCTaBe MMIIEBOTO IIPOAYKTa;

— IpOBEleHMEe TeXHOJOTMYECKOIO SKCIEPMMEHTa C Lie/Ibl0 00eCleYeHNA COOTBETCTBMA KOHCTPYMPYEMOTO
MUILEBOro IPOAYKTa 6JII0fa 3aJaHHBIM ITOKa3aTeIAM OPTaHONEITUYEeCKOY LIeHHOCTY: IIPU COOTBETCTBUMU — IIEePeXof] Ha
CIEYIONIYIO IPOLIEAYPY; IIPY HECOOTBETCTBUM — BO3BpallleHNe Ha IPebIyIIe;

— OKCIEPTHYI0 OLEHKY COOTBETCTBUS OPTaHOJNENTHYECKUX IOKa3aTeNlell NUIEBOrO MPOAYKTa 3aJaHHBIM
IapaMeTpam;

— YIBEpXX[CHME WHTPENUEHTHOTO COCTaBa ¥ TEXHOJIOTMYECKUX PEKUMOB IPUTOTOBJIEHNA IIMIIEBOTO
IIPOOYKTA;

— pacdeT CBIPbEBOIO COCTaBa MUILEBOTO IPOAYKTA C YYETOM HOPM IOTepb IPY TEXHOJIOTUYECKOI 06paboTKe
CBIPBA;

— IpoBefieHMe ampobanyuy O/ TOATBEPXKAECHMA  COOTBETCTBMA — pa3paOOTaHHBIX — peLenTyp MU
TEXHOIOTMYECKMX PEKMMOB YCIIOBUAM pealbHOI IIPOU3BOMICTBEHHOI Cpebl;

— IpoBefieHNe NMOTPeOUTENIbCKUX AETYCTalyil pa3pabOTaHHOTO NMUILEBOTO IPOAYKTa A HMOATBEP KECHMA
COOTBETCTBYIS €T0 OPTaHOMENTIYECKIX CBOJICTB OXXUAAHNAM LeIeBOII TOTPeOUTEIbCKOI TPYIIIIBI;

—  CaHUTapHO-3MMAEMMOIOTMYECKYI0 3KCIEePTU3y pa3pabOTaHHBIX PELENTYp M TEXHOJNOTMYECKUX PEeKMMOB
IUINEBBIX TNPOAYKTOB /I TOATBEPXKAEHMA PEXKUMOB M CPOKOB XpaHEHUA: IIPU COOTBETCTBUM CaHUTAPHO-
SMMUAEMMOTIOTUYECKUM TPeOOBaHUAM — IIepeXOfl K CIeAYIOLeil IPOoLiefype; IIPY HeCOOTBETCTBUY — K IIPebIAYILelt;

— YIBEpXX[CHME TEXHOJOTMYECKOrO peraMeHTa ¥ MOJIydeHNe CaHMTapHO-SIUEeMUOTOTUYECKOTO
3aK/TIOYeHNUA.

ITpu paspaboTke PyHKIVOHAIBHBIX MPOAYKTOB IINPOKO IIPUMEHAETCSA MOMEMMPOBAHME PELENTyp, a TaKkKe
TEXHOJIOTMYECKUX OIlepaumii 1 napamerpos [12].

II. A. CenuBaHoBa ¢ coaBTopamu [36] paspaboTaa MOPANOK MPOEKTUPOBAHUA PELENTYPhl 6€3aTKOTOMbHBIX
HaNMUTKOB (PYHKIMOHATbHOTO Ha3HAYEeHN, TI03BOJIAIOIINIT aBTOMATU3MPOBATh MOKOOP OCHOBHBIX U BCIIOMOTATEe/IbHBIX
VIHTPEVIEHTOB C Y4eTOM MX (U3MKO-XMMUYECKMX, OPTAHOTENTHYECKUX, TEXHOTOTMYECKUX CBOVICTB U 6€30MacHOCTH,
a TaK>Ke COBMECTVMOCTHU MHTPEIMEHTOB KaK B IIPOAIYKTe, TAK M B TEXHOJIOTMIECKOM IIpOIiecce; aBTOMAaTU3MPOBATh pac-
4yéT pelieniTyp U oOpMICHME COIPOBOXAAOILLI JOKYMEHTAL[UY; IPOTHO3MPOBATh MOTPEOUTENIbCKIE CBOVICTBA M CPOK
TOJHOCTY MHOTOKOMITOHEHTHBIX HaIlUTKOB.

I[TpennoxxeH MeTON KOMIIEKCHOII OLieHKY (paKTOpOB, BIMAOMMX Ha 3¢ HeKTUBHOCTb MPOU3BOACTBA PYHKIINU-
OHAJIbHBIX IPOJYKTOB IIMTaHMA, OCHOBAaHHBIN Ha PAH)XMPOBAHMU 3HAYMMOCTH (PYHKIMOHATbHBIX CBOJICTB BHIITyCKae-
MO IPOAYKLVM, HeOOXOMMOTO YPOBHA KayecTBa I ONTMMAa/IbHOTO YPOBHA 3aTpar [37].

MopennpoBaHe MHOTOKOMIIOHEHTHBIX (PYHKLIMOHATBHBIX IMINEBHIX MPOAYKTOB BO3MOXXHO Ha OCHOBE VC-
MO/Ib30BaHMA KOMIIO3MI[MOHHOTO MOJIETMPOBAHNA, COCTOAILIETO B COCTABICHUY M PELICHUM CHCTEMBI TMHEIHBIX 6a-
JIAHCOBBIX YPaBHEHMII C YIE€TOM COOTHOLICHMII M TPeOOBAHMIA, PEIbABIAEMBIX K paspabaTbiBaeMOMy IPOAYKTY obec-
MIeYMBAIOLIETO ITOTyYeHNe NIIeBOY KOMIIO3MLIMY € 3aJaHHBIM XMMIYeCKMM COCTaBoM [38].

Bbinyck Ne3, 2020 65



COBPEMEHHAA HAYKA U MHHOBALUWMN

E. E. KypuaeBa u B. V1. MamkecoB [39] m/is miaHMpOBaHMA XapaKTePUCTUK HOBOTO Bupa (QYHKIMOHAIBHOTO
npopykTa ucnonbzobamu Meton QFD — pasBepThiBaHUA QYHKLUM Ka4ecTBa, CYLHOCTb KOTOPOTO 3aK/IIOYaeTCs B IO-
CTPOEHUY KOPPEJLALMOHHBIX MaTpHUL], C IIOMOIIbI0 KOTOPBIX IIPOU3BOIAUTCA OLleHKA Ha Pa3/IMYHBIX dTallaX pa3paboTKu
HOBOTO BUJIa IPOAYKIIN, T.€. HIOCTPOEHME «TOMa KaueCTBay.

[ToMuMoO penenTyphl MPOAYKTa, BaXKHYIO PO/Ib UTPAIOT TEXHOIOTIYECKNUE TapaMeTpPhl IIpoliecca IPON3BOICTBA,
K KOTOPbIM OTHOCATCA TeMIleparypa, JIUTEIbHOCTb MpPOBENEHMA OIpe/le/IeHHbIX OIlepaliMii, IaB/IeHNe, BIaXKHOCTD,
[IOCTIefi0BATENbHOCTD IIPOBENEHMUSA OTIepaLiit, CKOPOCTb PaboThl 060PYAOBAHNA U T.J.

OCHOBHBIMY HaIIPaBJIeHUAMY B 00/IACTY CO3aHMA (PYHKIMOHAIBHBIX IIPOAYKTOB SABJLAIOTCA MPOU3BOICTBO (PYHK-
LVIOHAIbHBIX IIPOMIYKTOB C IIOBBIIIEHHO KA/TOPMITHOCTBIO, INILEBOI LIEHHOCTDIO, YCBOSAEMOCTDIO,  TAK)Ke VX IPOM3BOZICTBO
UL PA3TMYHBIX LIEEBBIX TPYIIIL: HOXKIIbIE JIOMY, CIIOPTCMEHBI, TYPMUCTHI, IOAM, BEAYyILNe 3[OPOBbIl 00pa3 >K13HM, 60/Ib-
Hbl€, gety u T.4. [40].

VsrotoBuTenM MUILEBO MPOAYKLMY (YHKLMOHATBHONM HATIPAaBICHHOCTH 00A3aHBI OCYIECTB/IATH IIPOLeC-
CBI €e IPOM3BOJCTBA B COOTBETCTBUM C TpeboBaHUAMY, ycTaHoBIeHHbIMU B TP TC 021/2011, a taxoke B TP TC Ha
OTHeNbHBbIE BUABI INILEBOI TpoayKuuu. IIpn ocylecTBIeHNN IPOLECCOB MIPON3BOACTBA NNILEBOI TPOTYKLIUHU, CBS-
3aHHBIX ¢ TpeOoBaHMAMM 0€30IIaCHOCTU IPOJYKLMY, U3TOTOBUTEND NOJDKEH pa3paboTaTh, BHEOPUTD M MONLEPIKI-
BaTh IPOLeAypbl, OCHOBaHHbIe Ha npuHumnax XACCII [18].

JI. E. Tropuua u H. A. Tab6akoB [41] BEIEeNAIOT CIeNyIONINE TEXHOMOTUN BBeAEHNS QYHKIMOHAIBHBIX MHTPe-
IVMEHTOB B COCTAB MUIIEBHIX IPOAYKTOB:

— CyXOe CMeIVBaHJe UHTPEIVEeHTOB;

— pacTBOpEHNe MHTPEAMEHTOB B BOJE YUIM APYTOM >KMIKOM HOCHUTEJIE;

— pacTBOpeHNe MHTPEIMEHTOB B )XMpPaX U Macyax;

— HaHeceHMe CIIeIMaTbHbIX IOKPHITUI Ha IIOBEPXHOCTb IIPOYKTa;

— HaIlblJICHNE PACTBOPOB MHIPEIVEHTOB Ha TOBEPXHOCTY IIPOAYKTa;

— apAresyusA MHTPENVEHTOB HA IIOBEPXHOCTD IIPOAYKTA.

OnHUM U3 MePCIEeKTUBHBIX METOOB IPOM3BOACTBA (DYHKIMOHAIBHBIX IIPOAYKTOB INUTAHN AB/IAETCS 9KCTPY-
3yA. OTO HEIPEepPBIBHBI TeXHOMIOTMYECKMII MPOLIeCC, 3aKTI0YAOIINIiCA B IIPOaBIBaHNN MaTepuana, o6Iafalolero
BBICOKOJT BA3KOCTBIO, IPY 3HAYUTEIBHON CKOPOCTH C/IBUTA, TeMIIepaType U HaBIeHU! depe3 GOPMYIOLINi MHCTPYMEHT
I TIOJIy4eHUA TOTOBOTO M3ME/MNUA C IOIEePEYHBIM CedeHMeM HY>KHOU (GOpPMBL. DKCTPYHATHI C OGHOPOSHON WM IOPU-
CTOJ MaKpOCTPYKTYpoOIit comeprKar 1o 80% kpaxmainos u 10-15% 6enkos [42].

OKCTpy3MoHHas 00paboTKa IPOAYKTOB MO3BOIAET MHTEHCUBULIMPOBATh IPOU3BOACTBEHHBIN IIPOLECC, TOBHI-
CHUTDb CTEIIeHb UCIIONb30BaHNA M YCBOSIEMOCTD CHIPbS, CHU3UTD IPOM3BOACTBEHHbIE M TPYAOBBIE 3aTPAThl, PACIIMPUTD
ACCOPTUMEHT 3KCTPYHATOB, CHU3UTh MUKPOOMOIOIMYECKYI0 00CeMEeHEHHOCTb IPOAYKTOB, YMEHBIUUTb 3arpsA3HeHue
OKPY>KaloIell CpeIbl.

O6paboTKa BHICOKMM JIaBJIeHMEM CIIOCOOCTBYeT He TOIbKO COXPaHEHUIO IPOAYKTOB OT MUKPOOMOIOTIYECKO
OpYM, HO U M3MeHseT (usmdeckue 1 (PyHKUVMOHATbHbIE CBOVCTBA MMIIEBBIX CUCTeM. VccmenoBaHms, IPOBeNeHHbIE
A. B. bannukosoit u V. A. EBgokumoBsiM [43], moKasamu mepcrieKTUBHOCTD JAHHOTO METOMA ISl CO3[[aHMs MHHOBA-
LIOHHBIX (DYHKLIMOHAIBHBIX IPOAYKTOB 3a CYeT 0OpabOTKM BBICOKMM JIaBIe€HMEM CBIBOPOTOYHBIX 0€/IKOB, KOTOpHIE
MIOTOM MCIIONB3YIOTCA B Ka4eCTBE 3aMEHbI TePMUIECKN 00pabOTaHHBIX KOHIIEHTPATOB M M30/IATOB.

B psage crpaH mis u3rOTOBIeHMs (PYHKIMOHATBHBIX MUIIEBBIX IPOAYKTOB IPUMEHSETCA TEXHOIOTHS IIO-
BEPXHOCTHOTO CJI0, KOTOPBIN II0 CBOEMY COCTaBy MOXET OBIThb MHOTOKOMIIOHEHTHBIM IV OJJHOKOMIIOHEHTHBIM M
VICTIO/Ib30BAThCA /I YIy4lIeHUA OPTAaHONECHNTUYECKMX XapaKTEePUCTHK NPOAYKTa WM KaK TUAPOQOOHBIN 6apbep
MeX/Jy KOMIOHEHTaM! MPOAYKTa, MMEIIMMU PasINIHyl0 BTaXHOCTb [12]. B HacTosAmee BpeMsa pa3paboTaHbI MO-
BEPXHOCTHBIE IUIEHKM /A >KApPEHBIX, IeYEHBIX IMPOAYKTOB, KOHAUTEPCKNX U3HEINIA, SKCTPY3MOHHBIX, 3€PHOBBIX 1
Ap. IPOAYKTOB.

Takum 06pasoM, aHAMN3 NUTEPATYPHBIX MCTOYHMKOB MOKA3a/l, YTO OCHOBHBIMM (akTopamu, GopMupyo-
VMM KauyecTBO (YHKUMOHAIBHBIX NMIIEBBIX MPONYKTOB, ABIAIOTCA ChIpbe VM TEXHOTOTHUA IPOU3BOACTBA. 3HAUM-
TeNbHOE BIMAHUE Ha MPOsABIeHNE (PYHKIMOHATBHBIX CBOVCTB M KaueCTBO pa3pabaThiBaeMOro MMIIEBOTO MPOAYKTa
OKa3blBalOT BBOAMMBIE B €r0 COCTaB (YHKIVOHa/IbHBIE MHIpenueHTh. K HacToAleMy BpeMeHU OTe4eCTBEHHBIMU
YUEHBIMIU IIPENIOKEH P METOLOB MONEIMPOBAHNS PELENTypP, a TakKe 3(PEeKTUBHBIX TEXHOTOTMIT A CO3LAHMUSA
VMHHOBAL[MOHHBIX (PYHKIMOHATbHBIX MHUIEBHIX IIPOLYKTOB.
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YIK 637.137 BIVSHUE CTATUVTHOCTU ITPOITECCA CYIIIKM HA COCTOSHUE
JKMPOBOW ®A3bI CYXUX MOJIOYHBIX IIPOJIYKTOB

INFLUENCE OF THE SPRAY DRYING PROCESS STAGES ON THE STATE
OF THE FAT PHASE OF DRY DAIRY PRODUCTS

! BcepoccuitCkuit HayIHO-MCCIENOBATEIbCKMIL MHCTUTYT MOIOYHOJ IIPOMBIIUIEHHOCTH /
All-Russian research Institute of Dairy Industry
2CeBepo-Kaskasckwit ¢penepanpusiit yuusepcurer / North Caucasus Federal University

Aunomauus. B Hacmosuiee spemsa Haubornee pacnpocmpareHHbiM cnOCo00M NOMYHEHUS CYXUX MOTIOUHDIX NPOOYKINO6 A67-
emcs PacnvlIumenvHas cywka. JJanHoLii Menmoo 0CHOBAH HA 00e360MUBAHUU NPOOYKMA NymeM UCNAPEHUS 671a2l 6 Npouecce e2o pac-
noueHus 6 eopavem 6030yxe. Haubonee coseputertoil A671emcs 08yXCmaouliHAsA PACNbIIUMENbHAA CYUKa, NP KOMopoti npooyKm
8bI6800AM U3 KAMEDPDL C NOBbIUEHHOL, N0 CPABHEHUIO ¢ HOPMOLL, Maccosoti donetl énazu (6-8) %, 6nazodaps uemy emy npedarwomcs mep-
Monnacmuyeckue céoiicmea, cnocobcmsyroujue aznomepayuu yacmuy. Ha cnedyroueil cmaduu npodykm docyuiusaemcs 6 6ubpauu-
OHHDIX KOHBEKMUBHDIX CYUUNIKAX 6 NCEB000HUNEHHOM CII0€, BbICYUIUEAENC 8 U A2TI0MePAmos 00 Maccosoli donu énazu (4-5) %.
B cmamve npedcmasnenvl sKcnepumMeHmanvHole OGHHblE 1O BIUAHUIO HAKIMOPOB U PEHUMOB NPOUECCA PACHbIIUMENbHOLL 08yxXCMa-
OUTIHOLL CYWKU UeNIbH020 MOIOKA HA COOEPHAHUE 8 CYXUX YACMULUAX C80000H020 (0ecmabUunu3upo8arHH020) MOLOUHO20 HUPA.

Mamepuanvt u memo0vt, pesynovmamot u 06cysicdenue. O0veKmMom nposedEHHbIX UCCTE008aAHULL ABIANOCH C2YUEHHOE U CY-
xo0e yenvHoe monoko. Omoéop u nodeomosxy npob npouzsoounu no FOCT 26809.1-2014 [5]. XpareHue 0moOparHvix u n0020MoseH-
HbIX 00pA31408 OCYulecmensinu 6 xono0unvHuke npu memnepamype (4+2) °C e 6onee o0Hux cymox. OnpedeneHue Maccosoti 00nu mMo-
nouno20 supa éenu no FOCT P 55332-2012 [6].

3axmouenue. IlonyueHHvie pe3ynomamovl C6UOCMENLCMBYIOM O CYULCTNBEHHOM NOBbIUAEHUU MACCOBOL 00U C60000H020
HUPA U, KAK CTIe0CBUe, CHUNEHUU B0CCHIAHOBUMENbHDIX CB0LICING, NOCTIE NPOXOHOEHUS NPOOYKIMOM BUOPOANNAPAIN0s, BUCPAULLOH-
HbIX CUM U A3PO30TbIMPAHNOPIMHBIX TUHUIL

KiroueBbie cioBa: CyX0€ MOJIOKO, HBYXCTa}lMﬂHa}I CylIKa, CBO6OI[HI)II7[ KNP, 3aMEHNUTE/Ib II€IbHOT'O MOJIOKA.

Abstract. At present, spray drying is the most common method for producing dry milk products. This method is based on de-
hydration of the product by evaporation of moisture during spraying in hot air. A two-stage spray drying is the most perfect, in which the
product is removed from the chamber with an increased, compared to the norm, mass fraction of moisture (6-8) %, due to which ther-
moplastic properties are promoted, which contribute to particle agglomeration. At the next stage, the product is dried in a convective
vibration dryer in a fluidized bed, dried in the form of agglomerates to a mass fraction of moisture (4-5) %. The article presents experi-
mental data on the influence of factors and process conditions of two-stage spray drying of whole milk on the content of free (destabi-
lized) milk fat in dry particles.

Materials and methods, results and discussion. The object of research was condensed milk and whole milk powder. Sampling
and preparation of samples was performed according to GOST 26809.1-2014 [5]. The selected and prepared samples were stored in a
refrigerator at a temperature of (4x£2) °C for no more than one day. Determination of the mass fraction of milk fat was carried out ac-
cording to GOST R 55332-2012 [6].

Conclusion. The obtained results indicate a significant increase in the mass fraction of free fat and, as a result, a decrease in
the recovery properties after the product passes through vibration devices, vibration sieves and aerosol transport lines.

Key words: milk powder, two-stage drying, free fat, whole milk substitute.

Bsepenne. OnHOI 13 OCHOBHBIX XapaKTEPUCTUK CYXMX MOJIOYHBIX NIPONYKTOB AB/IAETCA BEMMINMHA MAacCCOBO
TOJIM, TaK HAa3bIBa€MOTO CBOOOITHOTO >KMPA, T.€. )KUPA, YaCTHULIBI KOTOPOTo MO0 MOTHOCTHIO INIICHBI 6€TKOBBIX 000710-
4eK, MO0 JIMIIeHBl MX YacTHYHO. Ero Hammaue M KOMM4YeCTBO BO MHOTOM OIIpefie/iieT BOCCTAaHOBUTE/IbHBIEC CBOJICTBA
CYXMX IPOAYKTOB B LIeJIOM ¥ ¥IX XPaHMMOCIIOCOOHOCTD. [laHHOE 0OCTOATENBCTBO 00YCIIOBIMBAETCA BEICOKMMU THUPO-
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(OOHBIMM U OKMCIUTETBHBIMM XapaKTePUCTUKAMU JKMPOBOIT (asbl, He 3alMIIEHHOI GenKkoBoii obomoukoir. Kpome
TOTO, TAKOJ )KMP MMeeT CKJIOHHOCTD K PacTeKaHUIO 110 IOBEPXHOCTY YaCTHUI] B IIPOLecce XpaHEeHMA.

Marepuanbl 1 MeToabl. B kauecTBe 06beKTa MCCIENOBAaHNA PACCMATPUBAETCA CYXOe Lje/IbHOE MOJIOKO MOCTIe
PACIIbIINTEIbHOM CYIIKM. PacIipnTenbHaA CylIKa, HECMOTPsA Ha 3HAUNTe/IbHbIE SHEPro3aTpaThl, 00IafjaeT pAOM Ipe-
MIMYIECTB 110 CPAaBHEHMIO C APYTMMU MeTOfAaMM 00e3BOXXMBAHUA. ITO CBA3AHO C BBICOKOI CTENEHBIO U CKOPOCTHIO
IUCIIepTUpPOBaHNA, T.e. BpeMs IpebbIBaHUA 00pabaTbiBaeMOTr0 IPOYKTa B aKTUBHOI 30He CYIIKYU BecbMa Mao. biaro-
JapsA 3TOMY CyXye IIPOAYKTHI pacIbUINTENIbHON CYLIKY 06JIajaloT BBICOKOI IIMIIEBON LIeHHOCTBIO, ¥ [IIUTEIbHOE BpeMs
COXPAHAIOT CBOM IUTAaTe/IbHbIe CBOVICTBA [1]. OfHOBpeMeHHO pean3aliyiA JAaHHON TeXHOMIOTUY HO/DKHA OTBEYaTh 9KO-
HOMMYECKIM TI0Ka3aTe/sIM pecypco- u aHepronotpebnenns. Hanbonee apdekTMBHIIM paspellieHeM JaHHOI Mpobiie-
MBI AB/IACTCA MCIOIb30BaHIE MHOTOCTAAUITHOTO METO/Ia 00€3BOXMBAHNUA.

[TpuMeHNUTeNIBPHO K IPOLIECCY PacIbUIMTEIbHON CYLIKM CYLIeCTBEHHOE IOBbIIeHUe € 3¢ (deKTUBHOCTY JaeT
IBYXCTaguiTHBIN MeTof. Ero peamusaumsa mpefnonaraeT UCIOIb30BaHMe PAaCIbUINTENbHbBIX CYIIWIOK, OCHAIEHHbBIX /M-
60 BCTPOEHHBIM KMILALIMM C/IOeM, MO0 HOIOTHUTETbHBIMI KOHBEKTMBHBIMM BUOPALMOHHBIMU ammapatamu. Ilpu
3TOM BeIMYMHA MACCOBOM JIONIM CYXUX BEIECTB Ha BBIXOZE M3 CYIIM/IbHONM KaMephl MOJEePKMBAETCA Ha ypoBHe 6-8 %,
T.e. HECKOJIbKO BBIIIE CTAHFAPTHON BIQXXHOCTM TOTOBOTO IpOoAyKTa (3-5%), KoTopas obecredmBaeTcsA Ha 3aK/IIOUM-
TEIbHOVI CTaiuy TOCYLIKY IPOAYKTA.

ITpumeHeHMe TONOOHOI CXeMBI MO3BOJIACT CHU3UTH OOLIMe SHEprosaTparsl Ha CYLIKY Ao 25 %, obecreduThb
BO3MO>KHOCTD IIOTy4eHNA IIPOAYKTOB C HOBBIMU IIOTPEOUTEIbCKIMMM CBOMICTBAMU Y BAPBMPYEMBIM COCTABOM, a TaKXKe
60see mpreMIeMbIMM TTOKa3aTe/MAMMU B 00JIACTY SKOTOTMYECKON HArpy3KM Ha OKpy»XKarluyio cpeny [2, 3, 4]. Kpome To-
0, JAHHBII CIOCOO MO3BOIAET MOMYYaTh MPOAYKTHL C YACTUYHO aIIOMEPUPOBAHHON CTPYKTYPON IpU MUHMMAIbHOM
TeMIIEPaTyPHOM BO3ZEVICTBMM HA YACTUIIBL, YTO MO3BOJIAET YIYyYLIMTh BOCCTAHOBUTETbHBIE XapaKTePUCTUKY (IIOPH-
CTOCTb, PACTBOPMMOCTb U T.IL.) KaK 00€3>KMPEHHBIX, TaK Y XUPOCOMEPIKAIUX IPOJYKTOB [2].

[l onipenenenusi cBO6OFHOTO (eCTaOMIM3MPOBAHHOIO) XXIPA B CYXMX 00pasuax HaMu MCIIOIb30BAH METO,
OCHOBaHHBIN Ha aficOpOLUN HecTaOMIN3MPOBaHHOTO KMpa Ha CUIMKAresie, ero MoC/IefyoneM SMO0NPOBaHNN Opra-
HUYECKMM pacTBOPUTENEM, YAAICHUM PaCTBOPUTENA M B3BELIVBAHWU BBIAEIMBLIErOCI CBOOOTHOTO (mecTabummsm-
poBaHHOTO) Xupa [6].

PesynbTarsl u ob6cyxpgenna. PaspaboTaHHble B HAacTOsIee BpeMs BapMaHTHI alllapaTypHOro odopmieHu:
IIPOLIECCOB ABYXCTAAVMITHO PACIbUINTEIbHON CYIIKY II03BOJIAIOT BIpabaThIBaTh MPOAYKTHI, 06Iafatonye 3afaHHbIMU
(u3MKO-XUMMYECKMMY II0Ka3aTe/IMM U obecrieunBaoniye 6ojiee TEXHOJIOTMYHOE M YIOOHOe UX MCIONb30oBaHue [1,2].
OpHako NoABJIEHNE IIPY 3TOM IOIIOTHUTEIbHBIX OIIePalIii OTPULIATEIbHO CKa3bIBAETCA Ha TAKOM IIOKa3aTesle, BO MHO-
TOM OIIpefe/IAIeM BOCCTAHOBUTE/IbHBIEC CBOJICTBA ¥ XPaHMMOCIIOCOOHOCTD XXMPOCOEpKalMX MPOYKTOB, KaK Mac-
coBas ponst csobopHoro xupa (C3K). B HauboJbiieit cTereHr 3T0 OTHOCUTCS K OTIEPaL{MsM, CBSI3aHHBIM C TPAHCIIOP-
TUPOBaHMEM CyXOT0 IIPOAYKTA, C OTCEBOM KOMKOB 1 C JO3MpOBaHMeM NpH dacoBKe.

B o6mem Bupe usmenenue C)K 1o pasaM4HBIM CTafMAM IpOLiecca MOXKHO NPEACTABUTb B BUAE CIEAYIOILei

MAaTpPUIBI
Onepamusl Omeparpsi 2 ......... Oneparyst M
ACXK; ACK, ACXK,,
K, K, K, (1)
C, cC, C,

TIap aMeTp bI 00p a0OTKH 1P Oy KTATIO OTIep AIsiM

tae: ACK,, ACK,, ..., ACK, — MSMEHeHMe MaccOBO 0K (comep>xanusi) cBOOOIHOTO >XKMpa MO COOTBETCTBYIOLIMM OIle-
panmam Tporecca nepepaboTKu npomykTa; JK,, )K,, ..., /K, — Maccosas mons (comepykaHie) npa B IPOIYKTe HA COOT-

BETCTBYIOIMX OTlepaluAX Mpolecca ero mepepaborku; C,C,,..,C, — Maccopas Jioia (CofiepkaHne) CyXux BellecTB B

m
IIPOAYKTE Ha COOTBETCTBYIOIIVX OllepallAX Ipolecca ero nepepaboTKim.

Bup, maHHOI MaTpuLbl IPMMEHUTEIBHO K KOHKPETHON TEXHOIOTUMY OIpefendeTcsa KOMMIeCTBOM Ollepaluii Ha
KX/l U3 €€ CTaguil ¥ pe>KMMHBIX TapaMeTPOB OCYIIECTBIEHNA MOCTEeAHNUX. 3aMeTUM, YTO COOTHOILIEHNE COlep KaHUA
JKIpa U CyXUX BeIlleCTB, B 3aBMCHMOCTHU OT TEXHOIOTMY, MOXKeT U3MEHATbCA Ha TeX WIM UHBIX CTaAMAX IPOU3BOACTBA.
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ITpencraBnenne nmapaMeTpoB IPOLIECCOB M XapaKTEPUCTUK MPOAYKTa B MAaTPMYHOM BMfE TIO3BOJIAET pellaTh
pasHOOOpa3Hble MHOTOIIApaMeTpIYecKe 3a4auy MeTOfaMy TMHEIHOI alreOpbl, a TAK)Ke IIPOTHO3MPOBATh OXKIUaeMble
Pe3ynbTaThl ICIOb3YEMBIX TEXHOIOIMIA. AHAIOTMYHAsA KOHLENINA IPUMeHMMA TaKyKe /171 ONTUMMU3ALUY 3TUX T€XHO-
JIOTUII B YaCTH pecypco- 1 3Heprosarpar. OfHaKO NMpMMEHEHMEe PacCMATPMBAEMOTO METOAA HAK/IA/IbIBAET PAJ, OTPaHM-
YeHUIT Ha COCTaB/IAI0IMEe MATPULLy TaHHbIE, OCHOBHBIM M3 KOTOPBIX AB/IACTCA JTMHEIHBI WY MaKCUMMaIbHO IPUOIU-
JKEHHBIII K JIMHENTHOMY XapaKTep B3aMO3aBMCUMOCTY IPe/ICTaBIE€HHBIX JaHHbIX. B cydyae sHAYMTE/NIbHOTO OTIMYMA
3aBMCMMOCTEN OT MMHENHOCTY IPUXOAMUTCA PA3[eNATh PACCMaTPUBAEMYIO ONIEPALIMIO Ha OT/I€/IbHbIE YIaCTKMU.

Kak 6b110 yKa3aHO BbIle, BOCCTAHOBUTE/IbHbBIE CBOVICTBA M XPaHMMOCIIOCOOHOCTD KUPOCOAEPIKALINX IPOIYK-
TOB BO MHOTOM OTIPENENAIOTCA TaKUM TOKasaTeneM, Kak cofiepyKaHne CBOOOIHOTOo X1pa. JJomoMHNTeNbHbIE OTIepalin
Ha CTa[yIAX MpeIBapUTETbHON IOATOTOBKM MOJIOKA, €T0 CIYIIeHUA U CYLIKY MOTYT OKa3bIBaTh Ha CORepKaHMe CBOOO-
HOTO JKMPa KaK OTPUIATE/IbHOE, TaK U IOI0XXUTENbHOE BO3JEICTBIE.

Vsy4yeHre BIMAHMA TEXHOTOTMYECKUX IpolieccoB Ha BemmunHy CJK mpoBommmu Ha JUCKOBBIX M (POPCYyHOU-
HBIX PAaCHbIIMTENbHBIX YCTAHOBKAX. Y CTAHOBKM COflep>KaT CYIIM/IbHYIO KaMepy, B KOTOPOJ OCYIIECTB/IAIOT CYIIKY pac-
IBUIEHHOTO NpOAyKTa (1-1 cTagmaA cymku), BUOpoamnmaparhl, B KOTOPHIX MPOAYKT HOCYIIMBAIOT B KUILAIIEM CI0€ O
CTQHJAPTHOI BIXHOCTY (2-A CTafuA CYLIKM — [TOCYIIKA) M OXIAXKAAIOT, CUCTeMY TPaHCIOPTUPOBAHUA BBICYIIEHHOTO
IPOAYKTa, BUOPALIOHHOE CUTO [/ISI OTHE/MCHUs KOMKOB OT OCHOBHOI MAacChl IIPOAYKTA, CHCTEMY IIPOMEXYTOUHOTO
XpaHeHMs IOC/TeJHero, cucTeMy (PacOBKM U YIAKOBKM TOTOBOTO NPOAYKTA. YCTAHOBKM BK/IIOYAIOT TAKXKE CHCTEMBI
LVIKIOHHOJI OYMCTKY BO3[[yXa, OTPAa0OTaHHOIO B CYIUIbHBIX KaMepax U B BUOpoalapaTax.

IIpuBeneHHbIE HUKE PE3YNbTaThl MCCIENOBAHMI MOTYT CIY>XKUTb [l OLEHKM XapaKTepa M MHTEHCUBHOCTU
BIIMAHNA PEXMMHBIX ITapaMeTpoB BosfielicTBuA Ha BemmunHy CJK B mpopykTe. B kayecTBe MOC/IeHETO CITy>KMIO CyXoe
LenbHOe MOIOKO. TeMImeparypa Bos[gyxa B IIPOLieCCe CYIIKY COCTAB/Is/Ia: HA BXOfIe B CYLIMIbHYIO Kamepy — 170-185°C,
Ha BXOZe B BuOpoammapaTsl i gocyuku nponykra — (70-115) °C, Ha Bbixome m3 cymmibHOM Kamepsl — (70-85) °C.
ITpu 3TOM MacCOBYIO [OMIO BJIAaTH B NMPOAYKTe Ha BBIXOZAE U3 CYIIWIbHON KaMephl MOAfep XMBaIu Ha ypoBHe (6-8) %,
a MaccoBYIO JIOMIO B/IaTM B CYXOM I[e/TbHOM MOJIOKe — He 6oree 4,0%.

CymectsenHoe BmuAaMe Ha C)K B TOTOBOM IPOYKTe OKa3bIBaeT MAaccOBas O/A CYXMX BEILIECTB B IIO/ITOTOB-
JIEHHOM [I/I CyIIKM CTYLIEHHOM MOJIOKe. [laHHYyI0 cepyIo OIBITOB MIPOBOAWIN B KOHIIE IUIAHOBOM CYIIKM Ha AMCKOBOM
CYLIMIBHON YCTaHOBKE CIEAYIOINM 06pa3oM. 3a OOMH-TIONITOPa Yaca 4O 3aBepLIeHN CYIIKY IIPOM3BOIVIIN OCTaHOBKY
Ipollecca M CyXyio 4UCTKy obopynoBanusa. [Ipu aToM obecrieunBany 3aloIHeHNe IPUEMHOI EMKOCTU CIYLIEHHOTO MO-
JIOKa B pasMepe OKOJIO TIOJIOBUHEI €€ 06béMa. 3aTeM J06aBIAMM B 9Ty EMKOCTD NP TIEpeMEIIMBAHNN B IIPOM3BOIBHOM
KOJIMYeCTBE BOMY M BHOBb 3aIlyCKa/INM CYIIMJIKY IpUOIM3UTEIbHO Ha 30 MUH. YKa3aHHbIe IeJICTBUA NOBTOPSAIN 5-6 pa3
[0 DOCTVDKEHUA COAEp)KaHUA CyXMX BELeCTB B MPOAYKTeE, MOfaBaeMoM Ha CymKy 10-12 %. PesynbpTaThl sKcriepumeHTa
IpUBefeHs! Ha rpaduke (pUCyHOK 1).

CK,
% \
15 \
10 \

5 \\\
10 20 30 40 C,%

Puc. 1. 3aBucumocts copepxanusa CJK B roTOBOM ITPOJYKTe OT MAacCOBOI 10TN

0

cyxux BeecTs (C) B HOATOTOBICHHOM JI/IA CYLIKM CTYIEHHOM MOJIOKE

Camxenne CXX B TOTOBOM TIPOIYKTE IIPpU BO3PACTAHMI MACCOBOIT IOJIM CYXMX BEILIECTB B CIYIIEHHOM MOJIOKE
MOXXHO OO'BSICHUTD yBe/IMIEHNEM CPEJHETO pasMepa 4acTuly, 6arogaps 1eMy B rmpouecce GopMUPOBAHNSA UX CTPYKTY-
PBI YacTh JKMpPa OKa3bIBAETCS 3aKPBITOI KOMIIOHEHTAMM MOJIOKa. KpoMe TOTo, MOXXHO OTMETUTH TIPAKTUIECKH JTMHEI-
Hyto o6parHyto 3aBucumoctb CXK 0T comeprkaHMs CyXyuX BeLIeCTB B IIOCTYHAIOLIEM Ha CYLIKY MOJIOKE B Pea/lbHOM [ya-
masoHe (30-50 %).
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CrregyeT OTMETUTD, YTO IIOTIOXXUTENIbHOE BMsAHNE Ha BemuuHy C)K B KOHEYHOM NPOAYKTe, T.€. CYIIeCTBEHHOE
eé CHIDKeHNe, OKa3bIBaeT TOMOTeHM3aLus CryméHHoro Mooka [9]. Ha pucyHke 2 mpuBefeHa 3aBUCMMOCTb MacCOBOIA
momu CJK oT gaB/eHNA TOMOTEHM3ANY CTYIEHHOTO MOJIOKA.

CX,

NG
NN

4 \
\

0 5 10 15 P, MITa

Puc. 2. 3aBucumocts CXK ot gaBinenns romorennsanym (P) cryméHuoro Mooka

ITpoBeneHMe TOMOTEHM3ALMM CTYLIEHHOTO MOJIOKA IIO3BOJIAET IPESBAPUTENBHO AUCIEPIUPOBATH SKUPOBbIE
YaCTHMIBI M CO3MaTh HA MX ITOBEPXHOCTU 3aIlUTHBIe GenKoBble 060/m0uky. Kak u B cydae 3aBUCHMOCTM COREpIKaHMs
CX ot copepXaHust CyXMX BELIeCTB B IIOCTYIIAIOIIEM Ha CYIIKY CIYIEHHOM MOJIOKE 3aBUCUMOCTb Ha PUCYHKe 2 B pe-
IbHOM IManasoHe U3MEHEHUsI JaB/IeHNs] TOMOTEHU3ALMI MOXHO PacCMAaTpPMBaTh KakK 0OpaTHYIO TMHEHYIO.

Ananormunsiit 9¢dexT HabmIOTAaeTCs IPK CYIIKE 1I€BHOTO MOJIOKAa Ha (POPCYHOUHON PaCIblINTENBHOI Cy-
mike. 3aBucuMocts cofepxanns CXK or gaBnennsa Ha popcyHKax IpefcTaBIeHa Ha pUCYHKe 3.

CX,
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Puc. 3. 3aBucumocts CXK ot naBnenus Ha popcynkax (P)

Kax BupHO u3 rpaduka Ha pUCyHKe 3 IpM yBelIM4eHMHU faBleHus Ha (opcyHkax comepxanue CXK B cyxom
IIPOOYKTE CHIDKAETCA, YTO CBUIETENbCTBYET O HALMYUY OIPeNe/IEHHOIO TOMOTeHU3NpyIomero agdekra JaHHOTO METO-
ma pacibummBaHMA. Kak 1 B IpefbIAyIuX cIy4asax, B pabodeM AMama3oHe JaBjaeHui pacnsummsanua (10-20 MIla), ato
CHIDKEHYIe HOCUT XapaKTep O/IM3KWIT K IMHEeITHOMY.

BricynieHHEBIT B CyIIMIbHOI KaMepe MPOAYKT IOABEPTaeTcs pANY MeXaHMYECKUX U TEI/IOBBIX BO3JIEMCTBUI B
pesy/bTaTe OCYIECTBICHUA NOMOTHUTEIbHBIX TEXHOJIOTMYECKM HEOOXONVMBIX omepaumii (JOCyIIKa M OXJIaXK[eHMe,
TPaHCIOPTUPOBaHNUE CYXOTO IIPOAYKTa, OTCEB KOMKOB, OyHKepHOe XpaHeHMe, pacoBKa, XpaHEHNe).

B rabmuue npuBenensl ganHble 00 M3MeHeHMy CJK B CyXOM Ije/IbBHOM MOJIOKE IO OTHE/IbHBIM CTagMAM IIpO-
1jecca CyLIKM, TOCYLIKY, TPAaHCIIOPTUPOBKY U JOIOTHUTEIbHON 06pabOTKY TOTOBOTO CYXOTO IPOAYKTA.

I[TpencraBneHHble B TabMIle JaHHBIE CBUAETEbCTBYIOT O CYIeCTBEHHOM BIIVAHUY MPUEMOB TOMOTHUTETbHON
06paboTKM BBICYLIEHHBIX NPOYKTOB Ha COCTOSAHMUA MOJIOYHOTO >KMPA U3-3a Pa3pyIleHNs IepBOHAYAIbHOI CTPYKTYPhI
yactul. 3aMeTHOe yBemdenue C)K B mpopykTe, mociie ero npoxoXeHua BUOPALIOHHOTO CUTA M JIMHUM TPAHCIOPTHU-
POBaHMsA, CBUMICTE/IbCTBYET O 3HAYMUTETbHOM pa3pylLIeHNN ar/lOMePUPOBAHHON CTPYKTYpPhI B pe3y/IbTaTe MeXaHU4eCcKo-
TO BO3JIEMICTBYA Ha YaCTHUILIBL. [0 OFMHOYHBIX YaCTUI] TIPM 3TOM MOXKET yBe/IMYMBaThcA B 2-3 pasa.
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Tabmuua
Copepxanne CK 110 OTHe/IbHBIM OIIEPALIMAM LOTIOTHUTENBHOI 06PabOTKM TOTOBOTO CyXOTO IPOAYKTa
(B ckoOKax npuBefeHsI faHHbIe M3MeHeHNA CJK 0THOCKTEIPHO HaYa/IbHBIX 3HAYECHMIT)

Mertop pacnibinBanns
Touka or6opa npo6d - -
JlckoBbIT DopcyHOYHBII
Boixon u3 cymmabHOI KaMepbl 5,6 6,1
Bsixop u3 Bubpocura 6,8 (+21%) 7,5 (+23%)
BeIx0j M3 IMHUM TPAHCHOPTUPOBAHUS 9,2 (+64%) 7,9 (+30%)
Beixop u3 6yHKepoB 9,5 (+70%) 8,1 (+33%)
PacpacoBaHHBIN IIPOIYKT 10,3 (+84%) 8,4 (+38%)

3akmogenne. Takum 06pasoM, MOXXHO KOHCTaTMPOBATh, YTO HaubO/IbIINe HAPYIIEHUS CTPYKTYPbI, BEIpaka-
IoIMecsA B yMEHBIIEHUY TO/IM Hanbojlee KPYIHBIX YacTull (arJloMepaToB), M Haubosee CylieCTBEHHOE YBeTYeHMe IO/
CBOOOIHOTO >KMpa, HAOMIOMAIOTCA MOC/Ie IIPOXOKACHNA MPOAYKTa Yepe3 BUOPALMOHHOE CUTO M a3PO30JIbTPAHCIIOPT-
Hble TMHUY. T.e. yKasaHHbBIe Ollepaluy OKa3bIBalOT HaMOOo/Iblilee OTPULIATEIBHOE BO3/IEVICTBIE Ha BOCCTAHOBUTE/IbHBIE
CBOJICTBA CyXuX NpoAyKToB. C Lenbio gocTikeHna HanMeHblrero CJK B cyxoM MoTIOKe, a, ClIefOBaTeNbHO, U YIy4IIe-
HYS €r0 BOCCTAaHOBUTEIbHBIX CBOJICTB HEOOXONMMO 0becrieunTh Hanbosree «MATKY0» TPAHCIIOPTUPOBKY BBICYLIEHHOTO
MPOAYKTa C MOMOIIbI0O KOBIIOBOTO TPAaHCIOPTEPA.

TenpeHIUM M3MeHEHV CTaOWIBHOCTY XXUPOBOII (assl B Ipoliecce MPOU3BOACTBA CYXOTO MOJIOKA B OIpefie-
JIEHHOII CTeIIeHN PacIpOCTPAHAIOTCA U Ha [IpyTHe CyXiue MOJIOYHbIe TPOAYKTEI, HAIIpUMep, Ha CyXMe 3aMEeHUTEN I[e/Tb-
Horo mMonmoka (31]M) [is BRIIOMKM MOJIOGHSKA CEMbCKOXO3SIICTBEHHBIX XXMBOTHBIX [7,8]. IIpu aTOM ClIefyeT yImuTHI-
BaTb MPUHUMIMAIbHOE OTIMYME COCTaBa XMPoBoil ¢aspl 3LIM 1 CyXOro ILieJIbHOTO MOJIOKA, Ha KOTOpOe OKa3bIBaeT
B/IMAHYE IPOLIECC CTYILEHNS ¥ TOMOTeHI3aluy MOJIOYHO-pacTutenpHoi cmecu [10]. ITockonbky B 3LIM, B oTmm4ume oT
CYXOTO LIe/IBHOTO MOJIOKA, MCIIOIb3YIOTCA XXMPBI HEMOJIOYHOTO IIPOMCXOX/ECHNS, BOSHUKAET HEOOXOAUMOCTb U3MEHe-
HUSA PeXXMMOB SMY/IbIMPOBaHUA cMecH Tiepep cymikoit [7,8]. Kpome 3Toro, cTabMibHOCTD )KMPOB HEMOJIOYHOTO IIPOYC-
xoxpenusa 31IM B mpoliecce XpaHeHUsA MOXKET OTIMYATHCS OT MOBENEHUA KXUPOBOIT (pa3bl CYXOro MOJIOKa, YTO TpebyeT
TIPOBEMIEHNS JOIIOTHUTE/IbHBIX SKCIIEPUMEHTA/IbHBIX UCCIIeJOBAHMIA.
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CraTbs BbIIO/IHEHA B paMKax rpaHTa PO Ne 19-48-670004 p_a

Annomauus. Konmponv xavecmea coinyuux nuujevix npooykmos axmyazneH, NOCKOIbKY om pasmepa u (opmvt uacmuy,
306UCAM NOKA3AMENU KAYECMBA, MEXHOL02UL U NPOOOTHUMEbHOCMb 00pAbOMKY, CKOPOCHIb XUMUUECKUX PeaKyull, Yc604eMoCb
npodykma u 0p. Cpedu onmuueckux memooos KOHMPONL NepcreKmusHsl OMparamenvHas U THOMUHECUEHMHAT CHEKIMPOCKONUAL.
Zannvle memoovt NPUMeHAIOMCA ONIA OUEHKU KA4ecmea 10008, (PPYKmoebix U 080ULHbLX COKO8, MOTIOKA U Op.

Mamepuanvt u memo0vi, pesynvmamot u 06cyndenus. JJna cpasHUmMenvHOL OUeHKU 1yS8CMBUMebHOCU Mermo008 Om-
paxamenvHoll U AOMUHECUEHMHOL CNEKMPOCKONUL UCNONb308aY OUPPAKUUOHHBITL chekmpogomomemp «Spekol 10» u dugpaxiyu-
ouHwIll cnekmpognyopumemp «Pmoopam-02-Ilanopamar. Bvinu uccnedosanv: onmuyeckie c80LicMea Pa3mMon0s 20p0Xa, euesulibl,
6yneypa, nonbovl, neprosKU, epeuxu, puca u oéca. Xapaxmepucmuxy OmpaxeHus pasmosnos cXonu mexody coboti: 6 KOPOMKOB0NHOBOL
obnacmu (0o 460 Hm) ompaxeHue ymeHbAeMCS, 00CMULAT MUHUMYMA 8 Ouanasoxe npumepHo 450-500 Hm. 3amem dons ompaxneéH-
HO020 U3ZLyHeHUS PACMEmM CPABHUMENLHO Pe3Ko, HO nociie 700 Hm pocm 3amednsgemcs. 3a6UcumMocmu Kodadduuuenma ompareHus om
ouamempa 4acmuy, AnNPoOKCUMUPOSAHHbIE TUHETHbIMU PYHKUUIMU A6/ITIOMCT CMAMUCIUYECKY 00CMOBEePHbIMU O BCeX UCCIe00-
BAHHDIX KPYH, KPOMeE HeuesUuLbl U 20p0Xa.

Cnexmpol 1OMUHECUEHY UL PA3MOTIOB NPU 6030YHOCHUU USTLYHeHUeM C ONUHOTE 80/IHbL 424 HM A6/ITI0MCA KA4eCBeHHO CX0-
HUMU U CMEWAIOMCS 8HU3 NPU ysenuueHuu ouamempa yacmuy. Bee sasucumocmu duamempos wacmuy, om nomoxa (omonomuHec-
UeHyUuY, annpoKCUMUposanHvle TUHelHbIMU PYHKUUAMY, ABNAIOMCL cmamucmuyecku 0ocmosepHomuy. dyscmeumenvrHocmu npu
TIOMUHECUEHINHOM Memo0e Bbliie, YeM NPU OMPANATENLHOM.

3axmouenue. MoxHo cOenamv 6vi600 0 HANUUUU NPEUMYULECINE TIIOMUHECUEHINHO20 Memo0a neped OmpamamenvHoiM.
IKcnpecc-0uazHOCMUKa cmeneHu UsMenvueHus ¢ 86030yxoeHuem HOMOTIOMUHECUEH YU 8 OUANA3oHe 0Kono 424 Hy u e€ peeucmpayu-
eti 8 ouanasore 450-650 Hm moxem Gvimp PeKOMEHO08AHA OIA CEMAH PASTUYHBIX KYAbMYD, KPyn U OPY2UX ColnyHux Nuu4esvix npo-
dyKmos.

KmoueBbie cioBa: Pa3MoOIIbI, CTEIIEHD M3MEIbYECHNA, ChITYyYNE NMNUIIEBBIE ITPONYKTDI, IIOTOK CI)OTOIIIOMI/IHGCLIGH].II/II/I, oTpa-
JKEHHOE U3ITYyUEHNE, TyBCTBUTEIbHOCTD.

Absract. Quality control of bulk food products is relevant, because the size and shape of the particles depends on the speed of
chemical reactions, the digestibility of the product, etc. Among the optical control methods, reflective and luminescent spectroscopy are
promising. These methods are used to evaluate the quality of fruits, fruit and vegetable juices, milk, etc.

Materials and methods, results and discussions. A diffraction spectrophotometer "Spekol 10" and a diffraction spectrofluo-
rometer "Fluorat-02-Panorama"were used to compare the sensitivity of reflective and luminescent spectroscopy methods. The optical
properties of grinding peas, lentils, bulgur, spelt, pearl barley, buckwheat, rice and oats were studied. The reflection characteristics of the
grinds are similar: in the short-wave region (up to 460 nm), the reflection decreases, reaching a minimum in the range of about 450-500
nm. Then the proportion of reflected radiation increases relatively sharply, but after 700 nm the growth slows down. The dependence of
the reflection coefficient on the particle diameter approximated by linear functions is statistically reliable for all studied cereals, except
for lentils and peas.

The luminescence spectra of grinds when excited by radiation with a wavelength of 424 nm are qualitatively similar and shift
downwards as the particle diameter increases. All dependences of particle diameters on the photoluminescence flux approximated by
linear functions are statistically reliable. The sensitivity of the luminescent method is higher than that of the reflective method.
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Conclusion. We can conclude that there are advantages of the luminescent method over the reflective one. Rapid diagnostics of
the degree of grinding with the excitation of photoluminescence in the range of about 424 nm and its registration in the range of 450-650
nm can be recommended for seeds of various crops, cereals and other bulk foods.

Key words: grinding, degree of grinding, bulk food products, photoluminescence flow, reflected radiation, sensitivity.

Introduction. The quality and safety of food products are relevant in modern conditions of development of so-
ciety. The rapid growth of production and the expansion of the range of products have led to the fact that the consumer
needs a guarantee of safety and high quality at all stages of food production and their sale. The degree of assessing the
quality of grinding products is one of the most promising and important directions for the development and digitaliza-
tion of the food industry, since the quality indicators, the method and time of processing, the rate of chemical reactions,
the digestibility of the product and much more depend on the size and shape of the particle. When developing various
methods and devices for assessing the quality of bulk products, it is advisable to study their optical properties. Here, the
two main areas are diagnostics based on the properties of reflection and luminescence. The advantages of these methods
are that they do not cause destruction of products, they are non-contact, selective and express. To carry out the analysis
by these methods, a minimum amount of the test sample is sufficient.

Reflection and luminescence spectroscopy methods are widely used in agriculture and food industry to diag-
nose the quality of products. Near infrared spectroscopy is used to authenticate agricultural and food products [1].
A portable device designed for visualization of fluorescent radiation has been developed [2]. To assess the quality of
fruits, methods of hyperspectral imaging have been proposed [3-6].

A study was carried out based on the technique of using hyperspectral diffuse reflection to quickly determine
the optical properties of fruit and vegetable juices and milk [7]. For express diagnostics of toxins in milk (antibiotics,
salts, metals, etc.), a laser device was proposed based on comparing the intensities of elastic scattering radiation of three
semiconductor lasers with different wavelengths in the near infrared range [8]. A laser device was also developed to de-
termine the protein and fat content in milk [9].

Materials and methods. For a comparative assessment of the sensitivity of reflective and luminescence spec-
troscopy methods, we studied the optical properties of grinding peas, lentils, bulgur, spelled, pearl barley, buckwheat,
rice and oats. Grinding was carried out in an electric mill with metal knives. Grinding sizes of 0.41 mm, 1.0 mm,
2.25 mm, 3.5 mm, 4.5 mm and 5.5 mm were obtained. The sieve method was used as an arbitration method for deter-
mining the particle diameter of grinding. Reflective properties were studied using a Spekol 10 diffraction spectropho-
tometer with an Rd / 0 attachment. Measurements of the spectral reflectance p (A) were carried out in the wavelength
range of 380-850 nm with a repetition of 5 times at each wavelength with an interval of 10 nm. Then the results were
averaged. The value of the integral reflection coefficient was determined by the formula:

_ Jigo Pr-0adA (1)

Punr = 850
f380 ©adA ’

where @4- is a relative spectral flux density of a standard type A source; pA is the spectral reflectance.

The spectral luminescent properties were investigated on a Fluorat-02-Panorama spectrofluorometer according
to a previously developed technique [10]. The spectral characteristics of excitation n,(A) and luminescence @,(\) of seed
grinding were measured. The integral values of photoluminescence fluxes were determined by the formula:

A
D= fxf @, Q) dx, ()
where @,(\) - is a spectral characteristic of luminescence; A, and A, are the boundaries of the spectral range.
The sensitivity values of both methods were calculated using the formulas:

A
Sp = |32 3)
AD

So =[5 (4)
where Ap and A® are changes in the reflection coefficient and luminescence flux, respectively, Ad is a change in the
diameter of grinding particles.

Results and discussion. The results of measurements of the spectral characteristics of the reflection of lentil
grinding are shown in Figure 1.
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Fig. 1. Spectral reflection characteristics of lentil grinding: 1 - for particles with a size of 0.41 mm; 2 - for particles with a size
of 1.0 mm; 3 - for particles with a size of 2.25 mm; 4 - for particles with a size of 3.5 mm; 5 - for particles with a size of 4.5 mm

It can be seen from the figure that in the short-wavelength region (up to 460 nm) reflection decreases, reaching
a minimum in the range of about 450-500 nm. Then the fraction of reflected radiation grows relatively sharply, but after
700 nm the growth slows down. As the particle size increases, the characteristics shift downward, which is especially
noticeable in the 500-700 nm region.

The formula (1) was used to calculate the integral reflectance for lentils. The results are shown in Table 1.

Table 1
Dependence of the integral reflectance on the particle size of lentils
Punr, % 83 79 72 69 74
d, mm 0,41 1,0 2,25 3,5 4,5

This dependence, in general, is not systemic. Based on the results of Table 1, we will construct a graph of the
dependence of the integral reflection coefficient on the average size and carry out its linear approximation (Figure 2), as
the most suitable for calibrating devices that implement the control technique for reflective properties.

90 P

80 L 2 J=;
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Fig. 2. Approximation of the dependence of the average particle size on the integral reflection coefficient for lentil grinding

Equation of approximation of the dependence, which makes it possible to determine the particle diameter by
the reflection coefficient:
d=-0,236- p + 20,2. (5)
The coefficient of determination of the approximation equation for lentils is R2 = 0.607. This suggests that the
linear approximation method for lentils is not statistically significant. Sensitivity value for lentils, calculated by the for-
mula (3) $,=2,57(%/Mm).
For grinding other products, similar dependences were obtained (6) ... (10). The results of calculating the sensi-
tivity and determination coefficients for linear approximation are presented in Table 2.
For bulgur:
d=-0,100 p + 8,4; (6)
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for peace:

d=-0,093 p + 9,6; (7)
for spelled:

d=-0,143- p + 10,8; (8)
for pearl barley:

d=-0,237-p +20,4; 9)
for oats:

d=-0,137-p + 12,0. (10)

Table 2
Sensitivity of the reflective method and coefficients of determination of the approximation equations for bulk products
Product name R? Sp» %/MM

Bulgur 0,978 9,73
Peas 0,056 0,60
Spelled 0,965 6,74
Pearl barley 0,809 3,41
Oats 0,994 7,24

From Table 2, we see that for peas, as well as for lentils, the linear approximation model is not significant.

The results of measurements of the excitation spectra n,(A\) and photoluminescence @,(\) in relative units (p.u.)
for the example of lentils are shown in Figure 3. Each curve in the graphs is the average value of 15 curves of individual
samples of a certain fraction. To excite the luminescence of lentils, a peak with a wavelength of 424 nm was used, ob-
tained in earlier studies [11].

Ny @z 0.e.
6

[*3

(=]

0
400 450 300 330
J..HM
Fig. 3. Average excitation (1,3,5,7,9) and luminescence (1,4,6,8,10) spectra of lentil and its grinding: 1, 2 - 0.41 mm; 3, 4 - 1 mmy;
5,6-225mm;7,8-35mm;9,10-4.5mm

As the particle size increases, the curves noticeably shift downward. It can also be seen from the figure that all
the peaks of the excitation spectra are at a wavelength of 424 nm, and the luminescence is in the range of 470-490 nm.

Table 3 shows the results of processing the luminescence and excitation spectra of lentils and their grinding.

Based on the results of Table 3, we plot the dependence of the luminescence flux on the average size for lentils
(Figure 4).

Equation of linear approximation of the dependence of the particle diameter on the photoluminescence flux:

d=-0,0188D + 7,653. (11)

Coefficient of determination for lentils R* = 0,920, which indicates a good accuracy of this approximation

method for lentils. Sensitivity value for lentils, calculated by the formula (4), S6=48,9 (0.e./MMm).

Table 3
Results of processing the excitation and luminescence spectra of lentils
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Average particle excitation spectra AN, luminescence spectra
size,mm H,o0.e. Ab. waxe, HM 1o, make., 0.€. HM D, o.e. A, waxc, HM @i maxc., 0.€.
Solid (4.5) 96 423 2,55 55 174 476 2,31
3,5 130 424 3,48 54 241 478 3,27
2,25 140 424 3,79 52 277 478 3,81
1 152 424 4,12 56 314 478 4,12
0,408 182 424 4,92 56 407 478 5,36
d, Mmm
5,0
45 \
4,0
3,5 ¢
3,0
2,5
2,0 *
1,5
1,0 ®
0> * D, o0.e.
0,0 T T T T T T 1
100 150 200 250 300 350 400 450

Fig. 4. Approximation curves of the dependence of the average particle size on the luminescence flux for lentils

For other investigated mills, similar linear approximation equations were obtained:

- for pearl barley

- for spelled

- for buckwheat

- for peas

- for oats

- for brown rice

- for white rice

d=-0,005D + 8,23,

d =-0,003D + 5,67,

d =-0,008D + 3,96,

d=-0,0119+10,91,

d =-0,022 + 5,490,

d =-0,008D + 4,470,

d=-0,005D + 5,145.

(12)

(13)

(14)

(15)

(16)

17)

(18)

The results of calculating the sensitivity and determination coefficients for linear approximation are presented

in Table 4.
Table 4
Sensitivity of the photoluminescence method and coefficients of determination of approximation equations
for bulk products
Product name R? So, 0. e./MM

Buckwheat 0,927 104,2
Peas 0,945 81,9
Spelled 0,870 231,2
Pearl barley 0,971 193,3
Oats 0,935 40,9
White rice 0,895 174,7
Brown rice 0,982 115,3

Conclusions. It was found that for the spectra obtained by the reflective method, the linear approximation

method is not suitable for such cereals as: peas, the coefficient of determination of which R*= 0,056 and lentils, coeffi-
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cient of determination R*= 0.607. Linear approximation dependences of the particle diameter on the luminescence flux
are suitable for all studied cereals, since the coefficient of determination for each cereal is of great importance (R*>0,8).

The sensitivity was also measured for each method. It was found that the sensitivities obtained by the lumines-
cence method for the samples under study are higher in the absolute values of the sensitivities obtained by the reflective
method.

Thus, we can conclude that there are advantages of the luminescent method over the reflective one. Express di-
agnostics of the degree of grinding with the excitation of photoluminescence in the range of about 424 nm and its regis-
tration in the range of 450-650 nm can be recommended for seeds of various crops, cereals and other bulk food prod-
ucts.
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Annomayus. IIpeomemom uccnedosamenvckoti pabomul AGNAOMCT GUMOKOMNOHEHMbL: KOPeHb NACMEPHAKA U CEMEHA Ky-
MUHA U B03MONCHOCHD UX UCNONb30BAHUS 6 NPOU3BOOCINBE CbIPHO20 NPOOYKMA 6 Kauecmee PYHKUUOHATbHBIX UHepedueHmos. Llenv
pabomut - meopemuueckoe 060CHO8aHUE UCNONL30BAHUSL PUMOKOMNOHEHMOB 8 NPOU3BOOCHEE CHIPHO20 NPOOYKMA 07t NPUOAHUS eMy
PYHKUUOHANLHBIX CBOTICING, PA3PAOOMKA MEeXHONIO2UU U OUEHKA KA4ecmea.

O6wvexmamu uccne008aHUll AGNAOMCA: MONOKO-CbIPbe; KOPeHb NACMEPHAKA U CeMeHA KyMUHA; 00pa3ibl CbIPHbIX NPOOyK-
mos, svipabomartovle c 000a67eHUEM PUMOKOMIOHEHINOS 1 KOHMPONLHYLI 06pA3el;, — Colp MAKULL, MUNA aobi2eticKozo.

Ipu nposederuu uccnedo8anuii NPUMEHANU KOMNIEKC 00U4ENPUHAMbLX, CMAHOAPIHBIX U MOOUPUUUPOBAHHVIX MeN0008 U
MemoOuK Uccned08aHuti onpedeseHuUs KauecmeeHHbIX NOKA3ameneli ColpHbIX NPOOYKIO8 U PUmoKOMNOHEHIM08: MACCOBAA DO HUPA,
6enKa, Cyxux eeuiecms, co0epiariie NUULEEbIX 6010KOH, BUMAMUHO8 U MUHEPATbHbIX 6eU4eCINE, 4 MAK#e MUKPOOUOI02UYecKUX NoKA-
3amernetl.

ITo pesynvmamam uccned08aHus meopemu4ecky 060CHO8AHA U NPAKMU4ecky 00KA3aHA B03MOKCHOCTb UCNONb30BAHUSL NA-
CMepHAaKa U cemMAH KyMUHA 6 NPOU3600Cee MALKUX Cbip06 0e3 CO3PeBaHUs. YCmanoseneHvl cnocob npedsapumenvHoil 10020mo6Ku,
KONUYECME0 U MeXHONIO2UYECKUTL 3Man 6HeceHUs PUMOKOMNOHEHIN08, ONMUMUSUPOBAHDL PeX UMbl HPOU3BOOCEA U paspabomaHa
mMexHon02Us 0602au4eHH020 CoipHO020 nPodykma. IIposedeHa KOMNIEKCHAS OUEHKA KA4ecmsa, npu Komopotl ycmaHoeneHo, 4mo pas-
pabomannblii ColpHbLl NPOOYKM, UMeern No CPABHEHUID C KOHMPONbHbIM 00pa3y0Mm 6oree 8bicoKUe OpeaHoenmudeckue HoKa3amenu —
50 6annos, nPUAMHbLLL 6KYC U NPAHDLIL APOMAM KYMUHA, C OPULUHATILHBIM PUCYHKOM, 0071a0aemn n08blUeHHOLl NULe601l UEHHOCMbIO U
6ugudoeeHHbIMU CE0TICMEAMU 3G CHEM NOA6/IeHUS NUUEEbIX B0TOKOH; NOBBICUIOCH COOEPHAHUE 8CeX 6UMAMUHOB U MUHEPATTbHVIX
8eu4ecms, NOABUNUCH HOBbIE MAKPO- U MUKPOITIEMEHMbL: KPeMHULL, X710p, KOOANbM, Pmop, AnoMUHULL

Bredpenue paspabomanHoti mexHon02uy no360AUM PACUUPUMb ACCOPIMUMEHM CbIPHBIX NPOOYKNIOB, HANPABIEHHbIX HA
peuenue npobnemvl NONHOUEHHO20 NUMAHUL HACENIEHUS, 4 1NOJIe3Hble CBOLCHBA CbIPHO20 NPOOYKMA MOZYm CIMamv OCHOB0LL O/
cmpamezuu NPOOBUNEHUS €20 HA PbIHKe HPOOYKNOE NUMAHUS U 3A60e6AHUL 0NPe0eseHH020 Ce2MeHmMa CPeOu KOHKYPEHO08.

KiogeBsie c1oBa: QUTOKOMIIOHEHTDL: KOPEHD ITaCTepHAKA, CeMeHa KyMMHa (3VPbI), 000TAIeHHbII CBIPHBIL IIPOJYKT, TeX-
HOJIOTHS, OIleHKA KayecTBa.

Abstract. The subject of the research was phytocomponents: parsnip root and cumin seeds. The purpose of the work was to
theoretically substantiate the applicability of the phytocomponents as functional ingredients in cheese production to give it functional
properties, as well as develop a technology and assess its quality.

The objects of the research were raw milk, parsnip root, cumin seeds, cheese product prototypes enriched with phytocompo-
nents, and a control sample - Adygeisky soft cheese.

During the research, generally accepted (standard and modified) methods and procedures were used to determine the quality
indices of cheese products and phytocomponents, i.e. weight fractions of fat, protein, and dry matter and content of dietary fiber, vita-
mins, and minerals, as well as microbiological points.

The results of the study enabled theoretical substantiating and practical proving of the applicability of parsnip root and cumin
seeds in the production of soft cheeses without ripening. The method of preliminary preparation and the phytocomponents’ amount and
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technological stage to add them were established; the production modes were optimized; and a technology of a fortified cheese product
was developed. Its quality was comprehensively assessed. It was found that in comparison with the control sample, the developed cheese
product had higher sensory indices (50 points), a pleasant taste, and spicy aroma of cumin, an original pattern, an increased nutritional
value, and bifidogenic properties due to food fibers; the content of all vitamins and minerals increased, new macro- and microelements:
silicon, chlorine, cobalt, fluorine, and aluminum - appeared.

If implemented, the developed technology will expand the range of cheese products aimed at solving the problem of adequate
nutrition for the population. Useful properties of the cheese product can become the basis for a strategy for its promoting in the food
market.

Key words. Phytocomponents: parsnip root, cumin seeds, enriched cheese product, technology, quality assessment.

Introduction. Currently, due to changes in lifestyle, physical inactivity and the use of a sufficiently large
amount of synthetic additives in food products to improve its composition, properties and organoleptic characteristics,
human nutrition is a huge medical and social problem. In the case of insufficient and improper nutrition, a person ex-
periences poor health, low efficiency, rapid fatigue, diseases associated with metabolic disorders - cardiovascular and
oncological diseases, atherosclerosis, diabetes, etc., can develop. All these diseases are a global problem of the 21st centu-
ry. Therefore, the creation of functional food products (FPP) is of particular relevance [4,10,11,16], which is associated
with insufficient provision of the population with vital nutrients, such as vitamins, minerals, amino and fatty acids, die-
tary fiber, etc. ... Their deficit is observed in representatives of all strata of society, both developing and developed coun-
tries of the world.

Cheese is the most popular food in almost all segments of the population. Soft cheeses without ripening are
most suitable for increasing the content of deficient nutrients by enriching them with phytocomponents. Taking into
account the technological features of cheese production, it becomes possible to obtain a wide range of cheese products
with improved consumer properties and a high content of vitamins, minerals, dietary fiber and many biologically active
substances. In this connection, the production of new types of cheeses is relevant and timely [3,6,7].

For the development of the technology of the cheese product, preference was given to parsnip root and cumin
(cumin) seeds as functional ingredients.

Parsnip (lat.Pastindca sativa) is a perennial herbaceous aromatic plant. The root crop is pleasantly smelling, the
pulp is sweetish, grayish-white. Parsnip belongs to dietary products, it contains carotene, vitamin C, vitamins B1, B2,
B9, PP; minerals: iron, copper, potassium, phosphorus, calcium, magnesium; carbohydrates, including inulin and die-
tary fiber. Parsnips contain many essential oils and fructose and sucrose, as well as inulin, harmless even for diabetics.
An absolutely unique property of parsnip is the content of substances in it that relieve spasms and attacks of hepatic and
renal colic, stimulates appetite and has a beneficial effect on digestion and absorption of food; strengthens the walls of
capillaries, is used for the treatment and prevention of cardiovascular diseases and is recommended for diabetics to
normalize blood sugar; has an analgesic and expectorant effect, has tonic properties [1,12,13,15].

Cumin seeds (cumin) are rich in proteins, fats, carbohydrates, incl. dietary fiber, minerals and vitamins:
B-carotene, B1, B2, B4, B6, E, PP; macroelements (potassium, calcium, phosphorus, magnesium, sulfur), microelements
(iron, manganese, zinc, copper, selenium, etc.) [2,9,15].

Cumin seeds are very beneficial for human health: they have antioxidant properties; participate in redox reac-
tions, carbohydrate and energy metabolism; are used for cholelithiasis and kidney stones. The spice has a beneficial ef-
fect on the heart and blood vessels, prevents platelet aggregation; relieves headaches; calms the nervous system; im-
proves breathing capacity by enriching the blood with oxygen; increases the digestive capacity of the gastrointestinal
tract, promoting the production of digestive enzymes, removes gas, reduces colic, pain and spasms; eliminates problems
with the pancreas, liver, kidneys [2,8].

In connection with the above, it follows that the enrichment of soft cheese with parsnips and cumin seeds will
increase the chemical composition, nutritional and biological value and give the cheese product a functional orientation.

The aim of the work is to theoretically substantiate the use of phytocomponents: parsnip root and cumin seeds
in the production of a cheese product to give it functional properties, development of technology and quality assess-
ment.

Materials and methods.

The research objects are: raw milk according to GOST R 52054-2003; phytocomponents: parsnip root and
cumin seeds; samples of cheese products, developed with the addition of phytocomponents, using various methods and
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doses of introduction into the milk base; control sample - soft cheese produced in accordance with GOST 33630-2015
"Cheese and Processed Cheese".

When organizing and conducting research, a set of generally accepted, standard and modified research meth-
ods was used: determination of the mass fraction of fat - GOST R ISO 2446-2011; protein determination - by the
Kjeldahl method according to GOST 34454-2018; thermogravimetric method for determining the mass fraction of dry
substances in cheese products according to GOST 28561-90; vitamin C content by titrimetric method according to
GOST 24556-89; mass fraction of crude fiber by the Henneberg and Shtoman method according to GOST 31675-2012;
organoleptic assessment was carried out in accordance with GOST R ISO 22935-2-2011 and GOST 33630-2015; micro-
biological indicators were determined according to GOST 32901-2014; the content of vitamins and minerals - by capil-
lary electrophoresis using the Kapel-105M system. Statistical processing of the obtained data and construction of math-
ematical models was carried out using the Statistica 6.0 software package.

Results and its discussion. The authors preliminary analyzed the literature and patent information on the is-
sue under consideration and substantiated the relevance of developing a technology for a functional cheese product us-
ing parsnip root and cumin seeds. According to the results of the study, the organoleptic characteristics and the chemi-
cal composition of the phytocomponents presented in Table 1 were established.

Table 1
Qualitative indicators of parsnips and cumin seeds

Name (?uantlty, gin 100 g of producf Daily consumption rate, g
Cumin seeds | Parsnip
Chemical composition and calorie content
Protein 17,8 £0,002 1,4 0,002 76,0
Fats 22,3 £0,003 0,5 £0,002 56,0
Carbohydrates 33,5 0,003 9,240,002 219,0
Alimentary fiber 10,5 +0,002 4,5+0,002 20,0
Ash 7,8 £0,002 1,3 £0,002 -
Water 8,1+0,002 83,0 £0,003 2273,0
Caloric content, kcal 406,7 46,9
Organoleptic indicators
Indicator name Cumin seeds Parsnip
Appearance Dried cumin seeds, oval elongated, 3-6 Root vegetable with smooth, even skin,
mm in size strong and crunchy, no brown spots or
cracks, medium size, spherical or elongated
Colour Gray brown White
Taste and smell (aroma) Bitter spicy taste and aroma, fresh smell Spicy sweetish taste and pleasant unobtrusive
without extraneous tones, slightly lemon | aroma
aroma

As you can see from the table, the content of protein, fat, carbohydrates and minerals in cumin seeds is quite
high. Both products contain a significant amount of dietary fiber, which positively characterizes them in terms of im-
parting functional properties to the cheese product. Cumin seeds and parsnips have high organoleptic properties, with-
out a particularly pungent taste and odor, which will allow them to be used in the production of a cheese product to give
a spicy, slightly pungent taste and a pleasant lemon aroma.

Further, the optimal method of preliminary preparation, the dose and the technological stage of adding addi-
tives to the prepared milk base and their influence on the quality indicators of the product were experimentally estab-
lished.

In the production of dairy products, including cheese, one of the most important rules is the mandatory heat
treatment of introduced phytocomponents, which will prevent the ingress of extraneous and opportunistic microflora
into the cheese product, and inactivate enzymes. Moreover, the modes of thermal treatment of phytocomponents
should be gentle in order to preserve their biologically active substances, including vitamins, and improve organoleptic
characteristics to impart high quality to cheese products.
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For this, the parsnip roots were inspected, unnecessary parts were removed, washed, cleaned and chopped into
cubes with a side size of no more than 6 mm. Cumin seeds were roasted until a specific smell appeared. Separately pre-
pared parsnips and cumin seeds were introduced into milk heated to a temperature of 65 + 2 ° C and 75 + 2 ° C, kept for
25-30 minutes, cooled to a temperature of 32-34 ° C, and the microbiological, organoleptic parameters and the content
of vitamin C were determined as the most unstable when heated.

Table 2
Microbiological indicators of milk thermally treated with phytocomponents

Norm The number of microorganisms at different processing
] temperatures, CFU / g
Name of indicator according Cumin seeds Parsnip
to TR CU : :
0332013 | WHROut oy | gsey | WithORU Hbo | gsaa
processing processing

The number of mesophilic aerobic
and facultatively anaerobic microorganisms, 1*10* 2*10* - - 3*10* - -
CFU / cm?® (g), no more
Product BGKP (coli-form) 0,1 0,1 Not found 0,1 Not found
weight cm® | Staphylococci S. aureus 1,0 Not found Not found
(®),in which | Pathogenic (including 25 Not found Not found
not allowed salmonella)
Yeast, CFU / cm3 (g), no more 50 80 8 6 96 15 13
Mold, CFU / cm3 (g), no more 50 76 7 5 74 12 11

Analysis of the table showed that heat treatment of phytocomponents at a temperature of 65 + 2 °C and 75 + 2 °C
and an exposure of 25-30 minutes is effective, since almost all microflora is destroyed, the content of yeast and mold is
below the permissible values. In the samples, where the heat treatment of the parsnip root and cumin seeds was not car-
ried out, a significant amount of foreign microflora is present in the milk: KMAFanM - 2x102 - 3x104 CFU / g; coliform
bacteria were found in a volume of 0.1 ml; yeast and mold - many times exceed the permissible values [14].

The organoleptic characteristics of cumin and parsnips have improved during heat treatment: the parsnips sof-
ten, the taste and smell remains pleasantly sweet, harmoniously combined with the taste of milk. Cumin seeds do not
change outwardly, they soften slightly and are easier to chew, the bitter aftertaste disappears, the taste becomes more
intense, pleasant spicy with a light lemon aroma.

Heat treatment resulted in the destruction of vitamin C by 18.0% in both phytocomponents: parsnip and cum-
in seeds.

Thus, the results obtained make it possible to use as a more gentle mode of heat treatment of phytocomponents
- 65 + 2 °C with an exposure time of 25-30 minutes. and cooling to a temperature of 14 °C. To determine the technolog-
ical stage of the introduction of parsnips and cumin seeds, studies were carried out in which the production of cheese
was studied using two options for the introduction of prepared phytocomponents:

1 - pre-prepared and thermally processed parsnips and cumin seeds were introduced before fermentation into
pasteurized milk cooled to a temperature of 32-33 °C simultaneously with the starter culture and milk-coagulant prepa-
ration, mixed and left for 40-45 minutes to curdle milk;

2 - pre-prepared and heat-treated parsnips and cumin seeds were introduced after fermentation into the milk
curd while stirring it after cutting and partial removal of the whey.

The results are shown in Table 3.

Analysis of the table showed that the best option for introducing phytocomponents is the first, in which pre-
prepared parsnip root and cumin seeds are evenly distributed in milk and during milk coagulation soften, swell, slightly
increase in size and give the cheese product a beautiful pattern and harmonious, moderately pronounced cheese taste
with a sweetish parsnip flavor and a pleasant spicy aroma of cumin seeds.

Also, the amounts of introduced phytocomponents, the most optimal from the organoleptic point of view,
technological modes were established and a technological scheme for the production of a cheese product was developed
(Fig. 1).
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Table 3

Influence of the technological stage of introducing phytocomponents on the quality of the cheese product

Application stage

Appearance and consistency

Colour

Taste and smell

Option 1 - adding
phytocomponents
before ripening

Pieces of parsnip and cumin seeds

slightly soften and swell, increase in size

by 1-2 mm and are evenly distributed
throughout the cheese mass. Dense,
slightly brittle consistency.

Milky white, patchy, inter-
spersed with white pieces
of parsnip and light brown
cumin seeds

Moderately pronounced cheesy
flavor, harmoniously combined
with the sweetish aftertaste of pars-
nips and the pleasant spicy aroma
of cumin seeds

Option 2 - adding
phytocomponents
after fermentation

Parsnip pieces and cumin seeds are not
increased in size, are unevenly distribut-
ed throughout the cheese mass and do

not create a beautiful pattern. Dense,
slightly brittle consistency.

Milky white, heterogene-
ous, interspersed with
white pieces of parsnip and
light brown cumin seeds

Moderately cheesy flavor with une-
venly sweet parsnip flavor and spicy
cumin seed aroma

Acceptance and quality Milk cleaning from mechani- Cooling milk to t = 4 + 2°C, reservation
assessment of milk and —» | cal impurities without heating [ by varieties and maturation 12 hours
phytocomponents
¥ I — v
) ) Pasteurization of standard- Heating to t = 40-45°C, fat
Cumin parsnio ized milk at t=72-75¢C with normalization to the required
seeds v exposure for 2-3 min and ratio fat: protein
. cooling to t = 32 + 2°C
v Inspection,
. washing, !
Roasting shredding na- v
T 3 Mixing, stirring for 15 min, Direct addition starter culture
v fermentation at t = 32 + 2°C DVS of lactic acid and aroma-
Adding to milk heated to t = 75 for 45 min, cutting thé%urd forming bacteria
+ 2°C, aging 25-30 minutes and - and separating the whey
cooling to t = 32 = 2°C
Forming of cheese heads in — Salting of cheese heads in «— Ir?c:gos:ddrf;[ of calcium chio-
bulk, self-pressing for 1.5-2 —» | 12.0% brine at t = 12-14 °C .

hours, turning over every 15-20
minutes. at t = 12-14°C,

Cooling to t = 2-4°C, imple-
mentation, transportation

A

for 10-12 hours and drying

Comprehensive assessment of

the quality of the cheese <

product

Cutting into pieces and pack-
ing into consumer containers
without brine and marking

Fig. 1. Technological scheme for the production of a cheese product enriched with parsnips and cumin seeds

In the production of a cheese product, a full and comprehensive use of raw materials is envisaged, a decrease in

energy consumption, an ecological safety of the environment and the production of a high-quality and safe product.

From the presented figure it can be seen that preliminarily prepared phytocomponents are simultaneously in-

troduced into pasteurized, normalized milk: parsnips and cumin seeds, a ferment of direct introduction of lactic acid

and aromatic bacteria, calcium chloride and rennet, the resulting mixture is thoroughly mixed and within 40 minutes a

clot is formed, which cut into cubes with a side of 8-10 mm, knead and separate part of the whey. Forming of cheese

heads is carried out in bulk with self-pressing, then the cheese heads are salted in brine for 10-12 hours. The finished

cheese product is cut into pieces and hermetically sealed in a consumer container.

According to the developed technology, a control production of the fortified cheese product and a comprehen-

sive quality assessment were carried out.
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The results obtained are presented in tables 4, 5 and in figures 2, 3, 4.

Table 4
Qualitative indicators of a cheese product enriched with phytocomponents
Indicators ‘ Characteristics Indicators Value
Organoleptic Physicochemical
Appearance There is no crust, the surface is even. Mass fraction of protein,% 14,5
Consistency The section shows single disseminations of pieces of parsnip Mass fraction of fat,% 216
and cumin seeds ’
Picture Firm, slightly brittle Mass fraction of 45
carbohydrates,% ’
Colour The eyes are rounded with single interspersed pieces of parsnip | incl. dietary fiber 0.18
and cumin seeds, evenly distributed throughout the mass ’
Taste and smell Milky white, heterogeneous with occasional splashes of white Mineral islands, g 5,3
pieces of parsnip and light brown cumin seeds Phosphatase OTCYTCTBYET

The analysis of the table showed that the nutritional value of the fortified cheese product is quite high due to
the introduction of parsnips and cumin seeds. The product contains dietary fiber (0.18 g / 100g), which is absent in tra-
ditional cheese, which indicates the increased nutritional value of the fortified cheese product and its bifidogenic prop-
erties, which contribute to the development of useful microflora of the human gastrointestinal tract - lacto- and
bifidobacteria. Organoleptic indicators were assessed using a 50 point scale [5].

The results obtained are presented in the form of a profilogram (Fig. 2)

Taste and smell
b I
by
1585

Packaging and S

! texture
labeling L R

form Colour

Drawing
- — - control sample test sample

Fig. 2. Profilogram of the scoring of cheese products

The profilogram shows that the enriched cheese product received in total the maximum amount - 50 points,
the control sample - 45 points, priority in taste and smell, consistency and pattern, since the introduction of phytocom-
ponents gives the cheese product an original color and pattern, the taste and smell is more pleasant and harmonious
than the control sample.

For normal life, the human body needs vitamins to enter the body, because vitamins play an important role in
human metabolism, and in the event of a deficiency, conditions dangerous to health occur. Analysis of the table showed
that due to the presence of cumin and parsnip seeds in the cheese product, there was an increase in almost all vitamins.
The highest content in a cheese product: vitamin B4 (choline) (15.65 mg) - it plays an important role in the normal
functioning of the nervous system; normalizes fat metabolism; is a hepatoprotector, accelerates the structural recovery
of damaged liver tissue and improves its function, prevents the formation of gallstones; clears the walls of blood vessels
from cholesterol plaques and lowers cholesterol, the concentration of fatty acids in the blood, promotes the formation of
methionine, thereby strengthening the heart muscle, normalizes the heart rate; in the pancreas participates in carbohy-
drate metabolism, normalizes blood sugar levels, helping to reduce the need for insulin; vitamin PP (nicotinamide) (1.04
mg) as part of the main enzymes of the body participates in protein metabolism, cellular respiration, energy release dur-
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ing the oxidation of carbohydrates and proteins, regulates the activity of the digestive system, affects the cardiovascular
system, dilates small vessels, reduces concentration cholesterol, due to the ability to dilate blood vessels, improves cere-
bral circulation, has a not very pronounced anticoagulant effect, increases the fibrinolytic activity of the blood; vitamin
K (1.811 mg) plays an important role in the ability of blood to clot, and also affects bone metabolism; Vitamin B2 (ribo-
flavin) (0.85 mg) is necessary for the normal condition of hair, skin, nails, participates in the formation of erythrocytes
and immune cells, is responsible for reproductive function and thyroid function; vitamin C (0.78 mg) - participates in
redox reactions, in the conversion of cholesterol into bile acids, the functioning of the immune system, stimulates the
synthesis of interferon, improves iron absorption; vitamin E (a-tocopherol) (0.45 mg) - has antioxidant properties, is
necessary for the functioning of the gonads, heart muscle, is a universal stabilizer of cell membranes, has a beneficial
effect on skin condition, promotes tissue regeneration, improves blood circulation, promotes the absorption of vitamin
A. With a deficiency of vitamin E, hemolysis of erythrocytes, neurological disorders are observed.

Table 5
Vitamin composition of cheese products
The amount of vitamins in 100 g of the product
Name of vitamins Control . . Fortified Deviations,
sample Cumin seeds Parsnips product -

Vitamin A, RE, mg 0,125+0,02 0,07+0,02 0,003+0,02 0,126+0,02 +0,001
(-carotene mg 0,003+0,02 0,7+0,026 0,02+0,02 0,011+0,02 +0,007
Vitamin B1, thiamine, mg 0,15+0,02 0,63+0,02 0,08+0,02 0,16+0,02 +0,01
Vitamin B2, riboflavin, mg 0,84+0,02 0,33+0,02 0,09+0,02 0,85+0,02 +0,01
Vitamin B4, choline, mg 15,4+0,02 24,7+0,02 - 15,65+0,02 +0,25
Vitamin B5, pantothenic, mg 0,97+0,02 - 0,50+0,02 0,98+0,02 +0,01
Vitamin B6, pyridoxine, mg 0,42+0,02 0,44+0,02 0,11+0,02 0,43+0,02 +0,01
Vitamin B9, folate, mg 0,03+0,02 0,01+0,02 0,02+0,02 0,04+0,02 +0,01
Vitamin C, ascorbic mg 0,40+0,02 7,70£0,02 20,0£0,02 0,78+0,02 +0,38
Vitamin D, calciferol, ug 0,40+0,02 - - 0,40+0,02 -
Vitamin E, a-tocopherol, TE, mg 0,40+0,02 3,33+0,02 0,80+0,02 0,45+0,02 +0,05
Vitamin K, phylloquinone, mg 1,8+0,02 0,01+0,02 0,02+0,02 1,811+0,02 +0,001
Vitamin PP, NE, mg 0,99+0,02 4,58+0,02 1,20+0,02 1,04+0,02 +0,05
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Fig. 3. The content of macronutrients in cheese products

As can be seen from the figure, with the enrichment of cheese with parsnips and cumin seeds, there was an in-
crease in macronutrients by 5.1%, especially the amount of sulfur - 5 times, potassium - by 41.6%, magnesium - by
21.0%, calcium - 2, 0%, phosphorus — by 1.7%, silicon and chlorine appeared, which positively characterizes the en-
riched cheese product.
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Fig. 4. The content of trace elements in cheese products

The amount of trace elements in the fortified cheese product increased 16 times, especially a large increase oc-
curred in the content of iron (103 thousand times), manganese (30 thousand times), copper (32%), such trace elements
as zing, cobalt , molybdenum, fluorine, aluminum, silicon, etc.

Iron is the basis of hemoglobin; it is a part of iron-protein complexes and enzymes. Iron deficiency causes im-
pairment of cellular respiration, leading to hypochromic anemia. Manganese - takes part in the production and ex-
change of neurotransmitters in the central nervous system, contributes to its formation. Enhances the action of insulin.
Fights free radicals, maintains the stability of the structure of cell membranes. Takes part in the synthesis of the thyroid
hormone - thyroxine. Takes part in the synthesis of fatty acids, helps to reduce the level of lipids in the body, enhances
the process of utilizing fats. It prevents fatty degeneration of the liver, promotes the deposition of glycogen in the liver,
the synthesis of cholesterol and the maintenance of its certain level in the blood. Supports clotting factors. Improves the
functioning of the immune system: required for the synthesis of interferon. Copper is involved in the synthesis of en-
zymes in the skin and red blood cells. Trace elements contribute to the absorption of iron and the proper development
of the circulatory system. Fluorine is involved in bone formation. Excess and deficiency of fluoride lead to serious health
problems, which is expressed in damage to bone tissue and teeth. Zinc is a component of insulin and is involved in the
synthesis of hormones. With its lack in the body, diseases of the skin and mucous membranes occur. The role of trace
elements in vitamin and protein metabolism is important. Cobalt is important in the processes of blood formation, par-
ticipates in the formation of insulin, in the production of vitamin B12, and enhances protein synthesis. Silicon is an ab-
solutely irreplaceable mineral. It is essential for the formation of collagen, a protein in connective tissue, contributes to
the nutrition and health of hair, nails and skin, and helps bones absorb calcium.

Conclusion. According to the results of the study, the possibility of using parsnips and cumin seeds in the pro-
duction of soft cheeses without ripening has been theoretically substantiated and practically proven. The method of pre-
liminary preparation, the amount and technological stage of the introduction of phytocomponents have been estab-
lished, the modes of production have been optimized and the technology of the fortified cheese product has been devel-
oped. A comprehensive quality assessment was carried out, in which it was found that the developed cheese product, in
comparison with the control sample, has higher organoleptic indicators - 50 points, a pleasant taste and spicy aroma of
cumin, with an original pattern, has an increased nutritional value and bifidogenic properties due to the appearance of
food fibers; the content of all vitamins and minerals increased, new macro- and microelements appeared: silicon, chlo-
rine, cobalt, fluorine, aluminum.

Thus, the beneficial properties of a cheese product can become the basis for a strategy for promoting it on the
food market and conquering a certain segment among competitors. The introduction of the developed technology at the
enterprises of the dairy industry will allow to expand the range of cheese products aimed at solving the problem of ade-
quate nutrition for the population.
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VIIK OIIPEJE/IEHVE KPYMMOCKOIIMYECKOWM TEMITIEPATYPBI ®YHKIIMOHA/ILHOT'O
[664.951.65.08:633/635] | pRIBHOTO ®APIIEBOTO IIPOJYKTA V1 KOJIMYECTBO BBIMEP3IIEN
1664.956 B HEM BJIATU ITPM ETO 3AMOPO3KE

DETERMINATION OF THE CRYOSCOPIC TEMPERATURE OF A FUNCTIONAL
MINCED FISH PRODUCT AND THE AMOUNT OF MOISTURE FROZEN
INIT WHEN IT IS FROZEN

®I'BOY BO «AcrpaxaHcKuii roCcy/JapCTBEHHBIN TEXHMYECKNIT YHUBEPCUTET»
Astrakhan State Technical University

Annomayus. Jepuuum musomuoezo benka, npusen k HeoOXo0UMOCMU NPOEKMUPOSAMb peuenmypol noaydabpuxamos
ONUMENLHO20 CPOKA XPAHEHUS, 8 MOM HUCTE U 3AMOPONEHHBIX PblOOPACUMENbHDIX PYHKYUOHATLHO20 0eliCMEUs, ¢ MAKCUMATILHO
BO3MONHBIM BOBTIEUEHUEM PA3IUUHO20 AKBAKYIbMYPHO20 CbipbA. [JaHHAA PoloHAS dapuiesas npoOyKYUs OMHOCUMCS K UHOYCMPU-
AbHBIM NPOO0BONILCIIBEHHDIM MOBAPAM HOB020 NOKONIEHUS, 00/1A0AI0U4UX BCeMU OCHOBHbIMU O/ HUX CBOLICMEAMU: 3A0aHHbIM BKY-
COM, NUL4eB0TI COANAHCUPOBAHHOCMYIO, HANPABTIEHHBIM PUSUOTI0LUMECKUM B030€UiCMEUEeM U NPUEMTEMOTE CIHOUMOCHIDIO.

Mamepuanvt u memoOvi, pesynomamot u o6cysndenus. B oannoii cmamve paccmompen 6axHblil 3Man UCCTE008AHUS
KPUOCKONUUECKUX U 2UPOCKONUYECKUX C80TICMS PblOHO020 Papuieso20 Coipbs, Heo0X00uMbLil 01 NOCE0YIOUe20 0npedeneHuUs e2o men-
N0PUBUMECKUX XAPAKMEPUCMUK U NPOBEOEHUS MENIOMeXHUUeCKUX PACUEMO8 UCNONb3YeM020 XON00UNIbHO020 000pY008aHUS. AKny-
AMbHOCMY HUBKOMEMNEPAMYPHOLL KOHCEPBALUU NUULEBDIX 00DEKMO8 PACMUMENLHO20 U HUBOMHO20 NPOUCXOHOEHUS U Ce200HA HAXO-
oumcs Ha 00CMAMOUHO BbICOKOM YPOBHe, n0ImMomy OaHHbulil 8U0 06pAGOMKU NOCHMOSHHO Bbi3bl6aenm UHMePec Y UHIMEeHepos-
MEXHO10208 U BUOHBIX YUEHDIX, 3AHUMAIOUAUXC NPOOAEMAMU ONIUMENLHO20 XPAHEHUS NUU4EB020 CblPbs, NPl 2APAHMUPOBAHHOM CO-
XpaHeHUU y Hezo 8bICOKUX nompebumenvckux ceoiicms. OuesUOHo, 4mMo peuieHue NOCMABNEHHDIX 3a0ad NPuU 060CHOBAHHOM HeNAHUU
NOBbICUMY UHIMEHCUBHOCMY NPOUECC 3aMOPO3KU NULLEBHIX MAMEPUATIOB, 8 TMOM HUCTE 3ABUCTM U OM NPABUTILHO20 BE0EHUS MEXHO-
nozueckoeo npoyecca. Hecmompsa na wiupoxoe pasnoobpasie mernooos 3amoparusanus, K 6v100py cnocoba u mexHu4eckux cpedcms
06pabomky pasnuuHbIX NUWEBHIX MAMEPUATO8 OMPUUAMENTOHOIMU MeMNepamypamu, Heobxo0um uHOueudyanvHuitl nooxod. Ilpu
amom ez0 popmMuposarue HeB03MOKHO Ge3 onpedeneHUs KPUOCKONUUECKOT memnepamypol 06veKma 3amMopaxuaHus, 6enu4uHbl 8bl-
Mep3ueli 8 Hem 671G2U 68 3ABUCUMOCINU O MeMNEPAMYPbl X1a0A2eHMA U OCHOBHbIX 2UZPOCKONUMECKUX XAPAKMEPUCIIUK, MAKUX KAK
BIIANCHOCIb U 2U2POCKONUMHOCMY, U3 4e20 U Obina onpedesieHa uenb 0aHH020 UCCe008anus. JJocmuiceHue nocmaeneHHot ey He6o3-
MOKHHO Ge3 peuteHus 3a0au, noOPOOHO NPeOCMABIEHHVIX 8 CHAMbe, KOMOPble U NO3BOIUIY NPOLIMU IMOM 8AXHbITL Iman, 6e3 Komo-
p020 Hemv3s cOenamy He0OX0OUMble UHMEHEPHbLE PACUENbL PENUMHBIX NAPAMEMPO8 07 NPUMEHTEMOLL XOOOUNILHOLL MeXHUKL.

3akmiouenue. Vicnonv3osarnue nomyueHHbIX ABMOPAMU Pe3YIbIMAMos, 6 Kyne ¢ Opyeumu HeoO6Xo0UMbiMu UCCIe008AHUAMU,
10360NIUM BbIABUMD PEHUMHBIE NAPAMEMPDL NOTYHEHUS POIOHDIX 3AMOPONEHHDIX Papuledvix epanyn Onuskue Kk onmumanvHoim. Ta-
Kum 06pasom, 6ydem obecneuena ueIOCMHOCMY U CIMAOUNLHOCMY MeEXHO02UUeCK020 NOMOKA, KOMOPAS HANPAMYIO 6/IUAEM HA Y6e-
JiuMeHUe NPoU3BOOUMENbHOCIU, CHUMEHUE IHEPLOEMKOCU NPUMEHSIEMbIX 68 MEXHONI02UL NPOUECCO8 U YLyUIeHUe KAYecmea NoLyUa-
eM020 8 UMoze KOHeUH020 PYHKUUOHANLHO20 NPOOyKmMa.

Kouessie cnosa: MopoxeHblit pbIOHbI (api, GYHKIIMOHATbHbIE IPONYKTHI, KPUOCKOIIMYeCcKas TeMIIepaTypa, BhIMep3-
IIas B/Iara, I’MIPOCKONNYECKIE XapaKTepUCTUKNL.

Abstract. The lack of animal protein has led to the need to design recipes for semi-finished products with a long shelf life, in-
cluding frozen functional fish plants, with the maximum possible involvement of various aquaculture raw materials. This minced fish
product belongs to a new generation of industrial food products that have all the main properties for them: a given taste, food balance,
directed physiological effects and an acceptable cost.

Materials and methods, results and discussions. This article describes an important stage in the study of cryoscopic and hy-
groscopic properties of minced fish raw materials, which is necessary for the subsequent determination of its thermophysical characteris-
tics and thermal calculations of the refrigeration equipment used. The relevance of low-temperature preservation of food objects of plant
and animal origin is still at a fairly high level, so this type of processing is constantly of interest to process engineers and prominent scien-
tists dealing with the problems of long-term storage of food raw materials, with guaranteed preservation of its high consumer properties.
It is obvious that the solution of the tasks set with a reasonable desire to increase the intensity of the process of freezing food materials,
including depend on the correct management of the technological process. Despite the wide variety of freezing methods, an individual
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approach is necessary to choose the method and technical means of processing various food materials with negative temperatures. At the
same time, its formation is impossible without determining the cryoscopic temperature of the freezing object, the amount of frozen mois-
ture in it, depending on the temperature of the refrigerant and the main hygroscopic characteristics, such as humidity and hygroscopici-
ty, from which the purpose of this study was determined. Achieving this goal is impossible without solving the problems presented in
detail in the article, which allowed us to pass this important stage, without which it is impossible to make the necessary engineering cal-
culations of the operating parameters for the refrigeration equipment used.

Conclusion. The use of the results obtained by the authors, together with other necessary studies, will allow us to identify the
regime parameters for obtaining frozen minced fish pellets that are close to optimal. Thus, the integrity and stability of the process flow
will be ensured, which directly affects the increase in productivity, reduction of energy intensity of the processes used in the technology,
and improvement of the quality of the final functional product obtained as a result.

Key words: frozen minced fish, functional products, cryoscopic temperature, frozen moisture, hygroscopic characteristics.

Introduction. The diet of a modern person is deficient in animal protein, but at the same time there is an in-
crease in the consumption of fats of animal origin, so there is an additional need to design recipes for semi-finished
products with a long shelf life, including frozen fish-growing functional action, with the maximum possible involvement
of various aquaculture raw materials [1, 2 , 3, 4, 5, 6]. The measures taken and their specific implementation give
grounds for classifying minced fish products as industrial food products of a new generation, which have all the main
properties for them: a given taste, nutritional balance, targeted physiological effect and an acceptable cost.

The relevance of low-temperature preservation of food items of plant and animal origin is still at a fairly high
level today, therefore, this type of processing is constantly of interest to process engineers and prominent scientists deal-
ing with the problems of long-term storage of food raw materials, with guaranteed preservation of its high consumer
properties. The resulting effect from the cryopreservation of food raw materials is primarily associated with a sharp
slowdown in the transformations of a microbiological and biochemical nature in it at negative temperatures, therefore,
such products have a longer shelf life up to several months.

Recently, promising technologies have been developed for obtaining granulated frozen fish mince with the ad-
dition of powdered functional ingredients, using the technology of vacuum freezing [7]. The addition of dry functional
additives to the minced meat promotes the binding of a part of the moisture in it, thereby reducing the amount of its
free part, which is subjected to freezing, which means that the cost of freezing is reduced. In addition, the premixes
themselves are the carrier of valuable nutrients that are not contained in fish, thereby making granulated fish mince a
functional semi-finished product while maintaining the consumer properties required for this type of product. It was
experimentally determined [7] that about only 75% of the mass fraction of moisture in fish and poultry meat and 60%
for root tubers (potatoes, carrots, beets, etc.) at an average negative temperature in the volume of raw materials minus
20 ... 25 ° C, goes into solid state. As for the consumer properties of frozen raw materials, their high level is already asso-
ciated with the characteristics of ice crystals obtained in the course of its freezing. These include: size, shape, dispersed
distribution, which, accordingly, already depend on the state of cell membranes, the composition of substances soluble
in the cell structure, the degree of protein hydration, fermentation and lipid oxidation processes, suppression of the ac-
tivity of microorganisms, etc.

The resistance of microorganisms to low temperatures, in turn, depends on their type, habitat and degree of
development, as well as on the chosen method and regime parameters of freezing, but the main effect on the quality of
the final product will be provided by the freezing rate.

From the above it follows that, despite the wide variety of freezing methods, an individual approach is required
to the choice of the method and technical means of low-temperature exposure to various food materials. At the same
time, its formation is impossible without determining the cryoscopic temperature of the object to be frozen, the amount
of moisture frozen in it, depending on the temperature of the refrigerant and the main hygroscopic characteristics, such
as moisture and hygroscopicity, which separates all available moisture in the product into two components - free and
bound.

Goals and objectives. Considering that fish is an ideal raw material for the technology of functional products,
there are good reasons to offer minced fish as a basis for creating original food products, for example, with prebiotic
properties. It should be noted that the issues related to the production of granulated minced fish food mixtures enriched
with the prebiotic powder mixture "Lactulose Premium", on the basis of which it is possible to design the recipe compo-
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sition of new fish culinary products, balanced in biological, nutritional and energy value, have been considered until
now.

In this regard, the purpose of this study is to determine the cryoscopic characteristics of the developed func-
tional minced fish product because this will subsequently increase the accuracy in determining its thermophysical prop-
erties, given that such products, as a rule, are classified as high-moisture products, and also reduce the error in the
thermal calculation of the used freezing equipment.

The goal is achievable provided that the following tasks are solved:

- to carry out experimental studies to determine the moisture content of a functional minced meat product and
the amount of bound moisture in it;

- to experimentally determine the cryoscopic temperature of a functional minced meat product and the amount
of moisture frozen in it when it is frozen.

Methods and Models. The object of the study was the developed frozen minced meat from carp and pike in the
form of small granules with and without the addition of the Lactulose Premium powder mixture, in which the content
of the active substance lactulose in 6.6 g of powder is 5 g [8]. Minced meat was evaluated in accordance with GOST R
55505-2013 “Minced fish food frozen. Specifications ”[9]. In terms of organoleptic characteristics, frozen minced meat
must meet the requirements specified in Table 1, according to [9].

Table 1
Organoleptic characteristics of frozen minced meat

Indicator name Characteristics of minced carp with the addition of pike

The surface is clean, flat and cylindrical. Small depressions are allowed. Homogeneous fine
Granule appearance grinding

Appearance of minced meat on cut | Small inclusions of skin particles, film and food additives are allowed.

Colour Typical of this type of fish.

Weak, typical for this type of fish, without foreign smell. A slight odor of silt is allowed, be-

Smell
e cause pond fish.

Consistency Dense, elastic.

Peculiar to this type of fish. No unpleasant aftertaste. Without including bones. The presence

Taste after cookin:
J of a sweetish aftertaste. No additive flavor.

The method for determining the cryoscopic temperature of the research object and obtaining the dependence
of the amount of frozen moisture in the product on the freezing temperature is as follows.

The cryoscopic temperature of the test sample is determined experimentally by the horizontal area of the ther-
mogram, which is constructed using a set of measuring equipment (Fig. 1), which includes a LOIP FT-311-25 cry-
othermostat, an LT-300 electronic laboratory thermometer and a personal computer with the ThermoChart program".

Fig. 1. Schematic of the experimental setup:
1 - camera for the research object; 2 - probe thermal sensor; 3 - cryothermostat; 4 - information board of the cryothermostat;
5 - laboratory electronic thermometer "LT-300"; 6 - a fragment of the program "ThermoChart"

The experiment is carried out as follows. The installation is assembled in accordance with Scheme 1, all its ele-

ments are checked for operability. The working temperature of the cryothermostat is adjusted to -10 ° C. A thermocou-
ple is installed in the sample, which with the sensor is placed in the working chamber of the freezer. The program turns
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on"ThermoChart" on a personal computer, by means of which the temperature inside the sample is recorded at speci-
fied time intervals and a graph of the temperature versus process time is plotted. The experiment is carried out until the
temperature in the sample reaches -10 ° C, because This value unambiguously guarantees the presence of a horizontal
area on the graph, along which the cryoscopic temperature is determined, i.e. at a certain stage of freezing, the sample
retains a constant temperature for some time, at which the moisture in the sample changes its state of aggregation. The
value of this temperature is also fixed.

According to [7], the dependence of the percentage of frozen moisture in the product  on the temperature of
the research object in the range from cryoscopic to -5 © C for minced fish can be described by an exponential depend-
ence:

»=100-a-¢e", 1)

where t - is the temperature of the research object, °C; a and b - are numerical coefficients.
The numerical coefficients a and b in equation (1) are determined by solving the system of two equalities:

100-a-e" =0 @)
100—-a-e™ =

KOH

where th is the cryoscopic temperature for the research object, ® C (determined experimentally); t - lower limit of

freezing temperature, ° C (set); 0, - percentage of frozen out moisture in the product at temperature t  ,,% (deter-

mined experimentally).

Thus, having solved the system of equations (2), it is possible to obtain an equation by which it is graphically or
analytically easy to determine the percentage of frozen out moisture in the product at a negative temperature selected
for it in the range from cryoscopic to a given one.

The method for determining the moisture content of the research object is as follows.

For the most accurate determination of the amount of moisture in the object of study, the vacuum method of
drying was used on an experimental infrared vacuum drying installation (Fig. 2) of the "Innovation Research and Im-
plementation Center of Applied Biotechnology" of the FSBEI HE "AGTU".

3 4 8

WL,
=]

|

S e

L
"

Fig. 2. Schematic diagram of an experimental vacuum drying plant: 1 - computer; 2 - control panel; 3 - KSP-4; 4 - flange; 5 - video

camera; 6 - thermocouple; 7 - panel of IR emitters; 8 - cover; 9 - nozzle; 10 - viewing window; 11 - substrate; 12 - scales; 13 - shell

The experiment is carried out as follows. The installation is assembled in accordance with the diagram (Fig. 2),
all its elements are checked for operability. In the working chamber, on a substrate that is connected to the balance with
an accuracy of the third decimal place, the object of investigation is placed and its mass is recorded. Then the cover of
the vacuum chamber is closed and air is evacuated to the pressure in the device of 30 Torr. Infrared lamps are turned
on, as a result of which the material begins to lose moisture, which is constantly recorded by a computer that is informa-
tionally connected to the weighing device. As soon as the mass of the product stops falling and remains constant for 10
... 20 seconds, the lamps are switched off and the final mass is fixed. From this moment, the low pressure in the device
ceases to be maintained, the valve opens to equalize the pressures in the chamber and the surrounding environ-
ment. After equalizing the pressure in the chamber, the lid is opened and the object of study is removed, which must be
disposed of.
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As a result, two values of the masses of the material are recorded before and after the experiment. Considering
that only moisture is removed, the difference between the masses is the mass of moisture removed from the test ob-

ject m_ . Knowing the mass of removed moisture and the initial mass of the sample, M, we can calculate the mois-

ture content of the test material W , %:

W = Meweer 1000s.
m

Hay4

Having carried out a study to determine the percentage of humidity of the object of study using the above
method, you can get a result close to ideal.

The method for determining the amount of bound moisture in the research object is as follows.

To determine the percentage of bound moisture in the object of research, we used the desiccator method [10,
11, 12, 13], which is quite simple to organize without the use of expensive devices in a conventional laboratory. The
main disadvantage of the method in obtaining the desired value by analyzing the sorption isotherms is its long duration
and the probability of spoilage of experimental samples at high relative humidity, but, despite the duration, the method
allows obtaining adequate results.

The essence of the method consists in sequential keeping of the prepared sample in a desiccator over a solution
of sulfuric acid and water in different concentrations (Fig. 3), the value of which affects the percentage of relative hu-

midity in the closed volume of the container (P % (at a given temperature T ,°Cinside the desiccator).

Fig. 3. Schematic of the experimental setup: 1 - desiccator; 2 - investigated samples; 3 - scales;
4 - sulfuric acid solution; 5 - thermometer

The equilibrium humidity W, achieved during the experiments was determined by the formula
W = GZ _Gl(l_Waﬁpaaua) s (3)
p G2
where G1 - is the mass of the sample before the experiment, kg; G2 - is the mass of the sample at hygrothermal equilib-

rium, kg; W - is the moisture of the sample before the experiment, kg / kg.

obpasya

On the basis of the empirical data obtained, an isotherm of sorption by the test sample of moisture is construct-
ed, an example of which is shown in Figure 4. The percentage of bound moisture in the product is determined by the
value of equilibrium moisture obtained at a relative humidity of close to 100%. To obtain a reliable research result for
determining the percentage of bound moisture in the product, experiments must be carried out with 5 ... 7 replicates.
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Fig. 4. An example of plotting sorption isotherms 1, 2, 3 - replicates of experimental studies;

W - percentage of bound moisture in the sample
ce

Thus, having determined for each concentration of sulfuric acid and water solutions (P % % for air in the des-

iccator and Wp for the sample, it is possible to construct an isothermal graph of the change in the absorbed moisture by

the product depending on the relative humidity in the container, which determines the percentage of bound mois-
ture ch in the object of study.

Results and discussion. The presence of moisture in a food product is an important factor because its presence
affects the formation of the structure of the product, and the interaction with the dry residue determines the given sta-
bility during storage at low temperatures. As for the total moisture content of the product, this indicator indicates only
the amount of all moisture in it, while it does not affect the mechanism of chemical, biochemical and microbiological
changes during storage.

There are direct and indirect methods for determining moisture content. By direct methods, the moisture con-
tent in the product is found by direct measurement of its amount after preliminary distillation. With indirect methods,
the moisture content in a product can be judged by its dry residue after drying, by its electrical conductivity, density,
dielectric constant, refractive index, etc.

To determine the amount of moisture in the object of study, a vacuum drying method was used on an experi-
mental infrared vacuum drying unit (Fig. 2), which was described in detail earlier. Minced meat without a functional
additive and with the Lactulose Premium premix was used as the test materials.

The empirical data obtained at this stage of the study are presented in Table 2. For each of the samples, the ex-
periment was carried out with five repetitions.

Table 2
Humidity of the investigated materials
Object of study Material moisture,%
Minced pike and carp without additive =75
Minced pike and carp with additive =72

From the data obtained, it follows that in minced pike and carp with a powder additive, the percentage of mois-
ture is lower than that in minced meat without a premix due to a change in the ratio between moisture in the product
and dry residue when a dry prebiotic is added to the minced mixture.

The determination of the amount of bound moisture in the investigated minced meat product was carried out
on the basis of the analysis of the constructed isotherms of sorption, and not desorption during the static interaction of
the sample with water vapor, which was carried out according to the method presented earlier. Desorption isotherms
were not built, due to the fact that the dry product is less susceptible to spoilage, in addition, during its production, in
particular during drying, the product is subjected to thermal action, which suppresses the microflora in the raw materi-
al. During desorption, moisture is present in the product not in pure form, but in the form of a solution of salts and oth-
er components of low molecular weight, which somewhat reduces the pressure of water vapor over the surface of the
material, and, therefore, reduces the driving force.
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The study of the hygroscopic moisture content of the product makes it possible to understand its ability to re-
tain moisture and makes a significant role when choosing the operating parameters of vacuum freezing. The graphic
interpretation of the study, which is expressed by equilibrium isotherms, after mathematical processing and thorough
systemic analysis, gives the researcher the opportunity to identify the range of moisture contents that have one or an-
other type and binding energy of the material with water, as well as some of the thermodynamic parameters at various
sites of absorption, removal and freezing. moisture.

On the basis of the results of the experiments carried out with their fivefold repetition, isothermal curves of
sorption of the studied mincemeats were constructed, which are presented below (Fig. 5). The graph shows that the per-
centage of bound moisture for minced fish without additive is ~31%, and with additive - =35%.

1, @, Share ; :
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31,20 34,02
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Fig. 5. Isothermal curve of moisture sorption by the investigated minced meat

The value that determines the ratio of bound and free moisture in minced meat mixtures plays a significant
role in ensuring the necessary stability for it during freezing, which is explained by the association of water, which has a
strong physicochemical relationship with the protein, lipid and carbohydrate components of the minced fish prod-
uct. As for free moisture, it is not associated with a dry skeleton by the thermal effect and is more accessible for chang-
ing its state of aggregation. The ratio of bound and free moisture in minced meat products obtained in the course of
experimental studies is presented in Table 3.

Table 3
Data from experiments to determine the percentage of bound moisture in the materials under study
. . . Content of bound moisture Content of free moisture
Object of study Material moisture,% . .
in the product,% in the product,%
Minced pike and carp without
o =75 =31 =44
additive
Minced pike and carp with
o =72 =35 =37
additive

The result of research at this stage shows that the added dry premix in a given proportion with the original
product reduces the amount of free moisture in the mixture, due to its partial binding by the additive. The required
amount of the premix is taken from two limitation conditions, one of which is its maximum sorption capacity, and the
other is the final organoleptic assessment of the final product, because the premix does not always affect the change in
the quality indicators of the semi-finished product for the better.

Determination of the complex of properties and characteristics of the minced meat mixture as an object of cold
preservation is necessary to study the process of heat energy transfer and identify the mechanism of its flow in order to
practically implement the proposed technology of granulated minced meat in a vacuum freezing device.

Freezing temperature or cryoscopic is an important thermal criterion for food raw materials, necessary for the
thermal calculation of industrial freezers, as well as determining the point of a sharp change in the object of processing
of its thermophysical characteristics. The thermal point of the beginning of moisture freezing in the test material de-
pends on many factors, such as: the concentration of the solution, molecular weight, dissociation of substances dissolved
in water, and is fixed at the moment of its crystallization without hypothermia, i.e. at the beginning of the change in the
state of aggregation of the liquid phase [14, 15, 16].
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The decrease in temperature in minced fish was recorded using the measuring complex shown in Figure 1,
which also includes the possibility of constructing a thermogram. The cryoscopic temperature was detected on the hori-
zontal area of the graph, on which the temperature change over time was not observed for the sample under study.

The results of this stage of the study, with a five-fold repetition of minced products are presented in table 4.

Table 4
Values of cryoscopic temperature in the test products
Name Cryoscopic temperature ° C
Minced pike and carp without additive -0.8 £0.05
Minced pike and carp with additive -1.2£0.05

The result of the conducted experiments confirmed the assumption about a possible decrease in the value of
the cryoscopic temperature in the studied minced meat when a powder moisture-binding premix is introduced into
them. The average temperature drop at which a change in the aggregate state of water in the product is observed was
0.4 °C.

The ratio of the mass of ice in the product to the total mass of water and ice is defined as the amount of frozen
water (0, which is expressed in fractions of a unit or as a percentage.

According to the technique presented earlier, the dependence (0 on the temperature of the object of study in
the range from cryoscopic to 5 ° C below zero for fish mince can be described by an exponential relationship (1), but for
this it is necessary to calculate the numerical coefficients included in the equation.

The numerical coefficients a and b in relation (1) are determined by solving the system of two equations (2),
but for its solution the quantity remains unknown ®,, which, for example, can be found, like the cryoscopic tempera-
ture, i.e. experimentally. The value @, .as practice shows, for minced fish systems at their temperature of -5 ° C, varies
within + 2 ... 3% [7] and on average is =75%, therefore, it is more expedient to take the value o, = 75% without con-

ducting empirical studies, because an error of 3 % is comparable to the experimental error.
Then, for the studied minced meat mixture, the system of equations (2) will look as follows:

100-a-e"*?=0
100-a-e"°=75
The solution of this equation in the environment "MathCad" gives the following results:

154.926
Find(a,b):[ 0.365 J

In this case, the dependence of the percentage of frozen moisture in the product () on the temperature of the

research object { in the range from cryoscopic to -5 ° C for minced fish with a functional premix can be described by
the following exponential relationship:

®=100-154.926-e"**, (4)

Graphical interpretation of equation (4) is shown in Figure 6.

T i

1,°C \,. i
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Fig. 6. Change in frozen moisture from minced meat temperature
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From the analysis of the curve (Fig. 6) it can be seen that as the temperature rises, the percentage of frozen wa-
ter decreases monotonically and reaches zero at the cryoscopic temperature in the minced meat.

Conclusion. By experimental determination of the cryoscopic characteristics of the developed functional
minced fish product, it can be concluded that the goal of this study has been achieved, namely:

- the values of the moisture content of the functional minced meat product (Table 2) and the value of the
bound moisture in it (Table 3) were obtained;

- the cryoscopic temperature of a functional minced meat product was determined (Table 4) and an equation
was obtained that describes the amount of moisture frozen in it during its freezing (4);

- the results obtained do not contradict the literature data, which indicates their adequacy and the possibility of
using them in engineering calculations.

Thus, the use of the results obtained, in conjunction with other necessary studies, will make it possible to iden-
tify rational operating parameters for the technology of fish granulated frozen minced meat of a functional orientation
close to optimal. As a result, this will ensure the integrity and stability of the process flow, which directly affects the in-
crease in productivity, a decrease in the energy intensity of the processes used in the technology and an improvement in
the quality of the resulting final product
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PREPARATION OF NANOCOMPLEXES OF CURCUMINOIDS WITH CYCLODEXTRINS
AND CHARACTERISTICS OF ITS STRUCTURAL AND FUNCTIONAL PROPERTIES

! Benopycckmit rocynapcrBeHHbIt yHuBepcuteT /Belorussian State University
% CeBepo-Kaskasckuit denepanpubii ynusepcuter /North Caucasus Federal University
* T'TI «HayuHo-npakTideckuit ieHTp ruruensl» /SE "Scientific and Practical Center for Hygiene"

Annomayus. IIpano-apomamuyeckue pACMeHUs CAYHAM 6AHHDIM UCTMOUHUKOM NONYUeHUS OUO0m0eutecky aKmueHbiX e-
ujecme npu co30aHuU PYHKUUOHANbHBIX NPOOYKmMos numanus. Cpedu HUX 8axHOe MeCo 3aHumaem KopHesuwa Kypkymol Curcuma
longa L., us xomopuix nomyuarom skcmpaxm KypKyMuHouoos

Mamepuanvt u memoowvt, pesynomamot 1 00cyicdeHus. B cmamove npueodsmcs pesynvmamol uccie008aHUsL npouecca
Komnekcoobpaszosanus bema-yuxnodexcmpun (B-LIIT) u eudpoxcunponun-6ema-yuxnooexcmpun (I'TI-B-LIIT) ¢ kypkymuroudamu. Ha
0CHOB€ Memo0a MexPaszHozo nepexoda KypKyMUHOUO08 U3 KPUCMANIUUeCKo20 cocmoanus 6 pacmeop (Xueyuu — Kounopc), 6 npucym-
CMBuYU UUKn00eKcmpuHos, nokasano obpasosarue knampamos. Ilpu memnepamype 30 °C u xonyenmpayuu -LIJ] 21,32 mMonv/x,
PacmeopumMocy CymMmmMapHoz0 npenapama KypKkymuHouoos 6 cocmase Kaampama 603pocna 8 226 pas no CPAHeHUr ¢ KOHMPOsem u
cocmasuna 25,0 me/n. IIpu amom npoyenmuoe coomHoueHue 6KIH0UEHHbIX OUCOEMEMOKCUKYPKYMUHA, 0eMEMOKCUKYPKYMUHA U Kyp-
KYMUHA CYWeCmeeH o He 3a6UCUmM Om memMnepamypol, KOHUeHmpauuu ﬁ—Hﬂ u cocmasnsiem 26,56 + 0,06 %, 32,36 = 0,09 %, 41,08
0,09 % coomsemcmeenHo. B sudy oepanuuennoil pacmeopumocmu f-LIJI, komopas cocmasnsem 1,88 % npu 25 °C, 6 danvHeiiuiuil
uccnedosarusx ucnonvsosancs I'II-B-IIJI. Hcnonv3osanue 6 kauecmse komnnexcaobpasosamens I'TI-B-IIJ] 6 xoHueHmpayuu
100 mMonv/n n036071UN0 MAKCUMATIHO HOBbICUMb PACMBOPUMOCTb KYPKYMUHOUO06 00 390,12 + 2,39 me/n npu 30 °C; 446,41 + 3,09
npu 37 °C u 532,25 + 2,90 npu 50°C. Bxnouernue 6 cocmas I'TI-B-LIIT unousudyanvHvix KypKyMuHoOU008: 6UcOeMemoKcuKypKymuna,
0eMemMOKCUKYPKYMUHA U KYPKYMUHA He 3aéucum om memnepamyput u cocmaensem 30,29 + 0,24 %, 31,41 + 0,16 %, 38,30 £ 0,17 %
€O0MBemcmeeHHo.

B pesynvmame ucnonv3o8anus 6 kauecmee Komnuexcoobpazosamens B-LIJI npu onmumanvHviX ycio8uUsx Habmooaemcs
ysenuueHue pacmeopumocmu Kypkymunoudos 6onee uem 8 220 pas, a npu npumenenus I'TI-B-LIJ] - 6onee uem 6 3700 pas, no cpaste-
HUIO C PACMBOPUMOCMbIO OUAPUIENMAHOUO06 8 0eUOHU3UPOBaHHOTI 800e. O6PA306aHIEe KOMNIEKCO8 BKIOUEHUS KYPKYMUHOUOOS C
B-LIT u I'TI-B-LIJ 6vino noomeepuoeno memooamu MK-cnexkmpockonuu ¢ npeobpazosaruem Dypve u mepmozpasumempuueckozo
aHanusa.

3axmouenue. Ha ocnose memoda mexpaszHozo nepexoda KypKyMUHOUO08 U3 KPUCMANIIUMECKO20 COCMOAHUS 6 Pacmeop
(memood Xuzyuu — Konnopc), 6 npucymcmeuu yukno0eKcmpumos, uccnedosam npovecc opmuposanus knampamos. Komnnexcoobpa-
308amue kypkymunoudos ¢ B-LIJJ u I'TI-B-LIJ] 3aéucum om memnepamypol u KOHUeHMPAauuy |ukn00eKcmpuHos. B onmumanvHoix
Yenosusax ucnonvsosarue 3-LIJT no3sonuno yeenudums pacmseopumocmo Kypkymurouoos 6onee wem 6 220 pas. Ipumenerue I'TI-B-LIJT
ysenuuuno ux pacmeopumocmo 6 3700 pas, no cCpasHeHU0 ¢ PACMBOPUMOCHbLI0 OUAPUNZENMAHOUO08 6 0eUOHUSUPOBAHHOTL B00e.
C ucnonvzosaruem memooa MK-cnexkmpockonuu ¢ npeobpasosaruem Pypve u mepmozpasumempuyeckozo aHanrusa noomeepucoeHo
o6pasosarue komnaexcos -LIIT - kypxymuroudot u I'TI-B-LI[T - kypkymuHouosL.

Kirouespie cnoBa: 6eTa-IMKIOAEKCTPUH, TUAPOKCUIIPONNI-OeTa-INKIOEKCTPIH, KYPKYMUHOMABI, KYPKYMMH, TeMETOK-
CUKYPKYMUH, OJC-J1eMEeTOKCUKCUKYPKYMIH.

Abstract. Spicy-aromatic plants are an important source of biologically active substances when creating functional food prod-

ucts. Among them, an important place is occupied by the rhizomes of turmeric Curcuma longa L., from which curcuminoid extract is
obtained
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Materials and methods, results and discussions. The article presents the results of a study of the complexation of beta-
cyclodextrin (3-CD) and hydroxypropyl-beta-cyclodextrin (GP-3-CD) with curcuminoids. Based on the method of interphase transition
of curcuminoids from the crystalline state to the solution (Higuchi — Connors), in the presence of cyclodextrins, the formation of clath-
rates is shown. At a temperature of 30 °C and a concentration of B-CD of 21.32 mmol/l, the solubility of the total curcuminoid prepara-
tion in clathrate increased 226 times compared to the control and amounted to 25.0 mg/l. The percentage of bisdemethoxycurcumin,
demethoxycurcumin, and curcumin included does not significantly depend on temperature and the concentration of 3-CD and is 26,56
+ 0,06 %, 32,36 £ 0,09 %, 41,08 * 0,09 % accordingly. Due to the limited solubility of 3-CD, which is 1.88% at 25 °C, GP-B-CD was used
in further studies. The use of GP-B-CD as a complexing agent at a concentration of 100 mmol / | allowed to maximize the solubility of
curcuminoids to 390.12 + 2.39 mg / | at 30 °C; 446.41 + 3.09 at 37 °C and 532.25 + 2.90 at 50°C. The inclusion of individual curcumi-
noids in GP-B-CD: bisdemetoxycurcumin, demetoxycurcumin, and curcumin does not depend on temperature and is 30,29 = 0,24 %,
31,41 £ 0,16 %, 38,30 + 0,17 % accordingly.

As a result of using f-CD as a complexing agent under optimal conditions, the solubility of curcuminoids increases by more
than 220 times, and when using GP-B-CD - by more than 3700 times, compared to the solubility of diarylheptanoids in deionized water.
The formation of curcuminoid inclusion complexes with 3-CD and GP-B-CD was confirmed by Fourier transform IR spectroscopy and
thermogravimetric analysis.

Conclusion. Based on the method of interphase transition of curcuminoids from the crystalline state to the solution (Higuchi -
Connors method), in the presence of cyclodextrins, the process of clathrate formation is studied. The complexation of curcuminoids with
B-CD and GP-B-CD depends on the temperature and concentration of cyclodextrins. Under optimal conditions, the use of -CD in-
creased the solubility of curcuminoids by more than 220 times. The use of GP--CD increased their solubility by 3700 times, compared to
the solubility of diarylheptanoids in deionized water. The formation of 3-CD-curcuminoids and GP - 3-CD-curcuminoids complexes was
confirmed using Fourier transform IR spectroscopy and thermogravimetric analysis.

Key words: beta-cyclodextrin, hydroxypropyl-beta-cyclodextrin curcuminoids, curcumin, demetoxycurcumin, bis-
demetoxycurcumin.

Introduction. Spicy aromatic plants are an important source of biologically active substances in the creation of
functional food products. Among them it occupies an important place the rhizome of turmeric Curcuma longa of L.,
from which the extract of curcuminoids is obtained [1-3]. It contains: curcumin (K) 52-63% and two of its derivatives -
demethoxycurcumin (DMC) 19-27% and bis- demethoxy curcumin (BDMC) 18-28% [ 3,4 ] . Due to the presence in
their structure of two benzolmetoksi Inyh count pepper, compound x unsaturated chain, these compounds possess a
keto-enol nd tautomer it as shown in Figure 1. Aromatic groupsin a molecular structure provide hydrophobi-
city curcuminoids, and the presence of isoprenoid linker and causes the flexible , tautomeric transitions structure and
also affects on their hydrophobicity and polarity [2-5] .

A o O
HsCO l N 2 l OCHj
HO' OH
2 0O ©o 3 o o
O x & O OCH; O R & O
HO OH HO' OH
H
o o o %
HaCO i S 7 ‘ OCH, cho: l A A lI :ocm
HO OH HO OH
Ket Eno

Fig. 1. Structural formulas (A) of curcumin (1), demethoxycurcumin (2) and bis-demethoxyccurcumin (3)
and keto-enol transitions of curcumin (B) [2]
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Curcuminoids, being in a stable state in a protonated form, are lipophilic compounds that are practically insol-
uble in water. The hydrophobicity of these compounds is determined by the lipophilicity coefficient, denoted as
log Ko / w, the values of which are 3.29, 2.792 and 2.649 for curcumin, demethoxycurcumin and bisdemethoxycurcu-
min , respectively [6, 7]. The difference in the hydrophobicity of diarylheptanoids was confirmed by us using the HPLC
method [8, 9]. When they are separated on a reverse phase column with a grafted C-18 phase, the retention time of
bisdemethoxycurcumin, demethoxycurcumin and curcumin increases in arow and amounts to 16.644 18.686 and
20.959 minutes, respectively. This indicates an increase in their hydrophobicity in proportion to the retention time on
the column [9].

Curcuminoids have different biological activities: hypocholysterolemic, antidiabetic, anti-inflammatory, anti-
oxidant, etc. [10-17]. However, due to the high hydrophobicity yu and alow solubility in water, their practical use is
limited when creating dietary supplements and food products [7]. Their solubility in aqueous systems can be increased
by creating inclusion complexes with cyclodextrin.

Cyclodextrins (CD) are produced by enzymatic hydrolysis of starch. Depending on the type of CD, they con-
tain from 6 to 8 glucose residues that form a torus [18]. All OH groups in CD are located on the outer hydrophilic sur-
face of the molecule, and the inner cavity is hydrophobic. In aqueous solutions, hydrophobic substances are able to inte-
grate into this cavity, forming inclusion complexes - clathrates . Such molecular containers capable of holding the inter-
nal cavity of the molecule apolar substances, but due to the hydrophilic outer surface gives them greater solubility, sta-
bility, change their taste, color and odor [18-22]. Cyclodextrins belong to the 5th class of toxicity and are "non-toxic
compounds”. They are recommended as a food additive (E459) [20-22].

Molecules of hydrophobic curcuminoids interacting with CD are able to integrate into their non-polar cavity,
forming clathrates. As a result, the solubility of curcuminoids in the aqueous phase increases. Such nanostructures cur-
cuminoids will possess new structural and functional properties of increased bioavailability and toxicological modified-
hygienic properties [18-23]. Nanostructures of cucuminoids with cyclodextrins will represent new forms of biologically
active substances that may be promising for use in the food, pharmaceutical, and cosmetic industries.

The development of a technique for obtaining nanocomplexes of cucuminoids with cyclodextrins and the study
of their physicochemical and biological properties is urgent.

Materials and Methods / Materials and methods. The object of the study was a curcuminoid preparation iso-
lated from the rhizome of turmeric (Curcuma longa L.), as well as B-cyclodextrin (CAS 7585-39-9) and
2-hydroxypropyl-beta-cyclodextrin (CAS 128446-35-5) (Roquette, France).

Obtaining an extract of curcuminoids. Dried rhizomes of turmeric were ground to a particle size of 0.1-
0.2 mm. Curcuminoids were extracted with 96% ethanol in a Soxhlet apparatus at a raw material: extractant ratio of 1:20
for 6 hours. Ethanol was distilled off from the extract using a rotary evaporator. The lipid fraction was removed from
the obtained curcuminoid concentrate by extraction with hexane at a feed: extractant ratio of 1:10. The curcuminoid
preparation was dried at +50 ° C in a vacuum thermostat and stored at +4 °C

HPLC method for the analysis of curcuminoids. The analysis of the composition of curcuminoids in the ob-
tained preparation was carried out using an Agilent 1100/1200 chromatographic system equipped with a diode array
detector on a Zorbax SB-C18 reverse-phase column (3.5 pm, 4.6x250 mm). The composition of the mobile phase: water:
acetonitrile (54:46), containing 0.01% (v / v) acetic acid. The identification of individual curcuminoids: curcumin, de-
methoxycurcumin and bisdemethoxycurcumin was carried out on an Agilent 6200/6500 ultra-HPLC chromatograph
with a Q-TOF LC / MS mass-selective detector (USA) on a Hypersil Gold C18 reverse phase column (1.8 um, 2.4x100
mm) ( Thermo Scientific). A mixture of acetonitrile: 5% formic acid at a ratio of 98: 2 was used as the mobile phase. The
analysis time was 11 minutes. Sample volume - 0.1 uL. The flow rate is 0.3 ml / min [9].

Methods for preparing the inclusion complex of curcuminoids with cyclodextrin. The maximum concentra-
tion of cyclodextrins was dissolved in water at 80 °C. Separately prepared is saturated with the first solution in acetone
curcuminoids. The resulting solutions were mixed in a ratio of 2: 1 or 4: 1 and incubated at this temperature for 30
minutes. After completion of the acetone was removed on a rotary evaporator and the mixture was cooled to 6 ° C. The
resulting preparation was lyophilized and stored at 6 °C [22, 23].

Thermogravimetric analysis of the inclusion complex. Sample analyzed by Thermogravimetric s inclusion
complex with CD curcuminoids. The measurements were carried out using a TA- 4000 "Mettler Toledo" Switzer-
land thermoanalytical system . The mass of the test sample is ~ 10.5 mg. The temperature programming was used in the
range of 25-550 °C, the rate of temperature rise was 5 °C / min. The analysis time is 110 min [24].
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Fourier transform IR spectroscopy. We investigated the spectral proper-
ties: total drug curcuminoids, curcumin and, demetoksikurkumina, bis-demethoxy curcumin and, p-cyclodex-
trin and 2- hydroxypropyl - beta- cyclodeca Stryn and complexes of P-cyclodextrin - curcuminoids, 2-guide roksip-
ropil - beta - cyclodextrin - curcuminoids ... Studies were conducted onIR spectrometer e IRTracer-100 Shimad-
zu (Japan). When determining the IR spectrum of samples in reflected light, the frequency of recording the spectrum to
increase the signal -to-noise ratio and better resolution of the peaks was equal to 64, [22].

Results and Discussion / Results and discussion. The interaction of curcuminoids with beta-cyclodextrin (B-
CD) and 2-hydroxypropyl beta-cyclodextrin (HP--CD) in aqueous systems in the dependent imosti on the tempera-
ture and the concentration of cyclodextrin.

The formation of nanocomplexes was studied using the phase solubility method (Higuch and and Connors)
[25]. The method is based on the interphase transition of a substance from a crystalline state to a solution due to the
interaction with cyclodextrins. To study the process of complexation, weighed portions of curcuminoids exceeding their
solubility by a factor of 10,000 were placed in test tubes with water, into which various amounts of cyclodectrins were
added. The efficiency of the transition of curcuminoids into solution in the composition of nanocomplexes was deter-
mined by measuring their concentration in the aqueous phase by HPLC. Based on the data obtained have been con-
structed graphics curcuminoids phase solubility depending on the temperature and concentrations of cyclodex-
trins ( risun ca. 2).

In the control, the solubility of curcuminoids increased with increasing temperature: 30 °C, 37 °C, 50 °C and
amounted to 0.105 + 0.002 mg / 1;0.205 + 0.007 mg / L and 0.354 + 0.017 mg / L, respectively. During incubating the
crystals of curcuminoids in the aqueous system with increasing concentration of f -CD from 0 to 42.6 mM / | was ob-
served their phase transition in solution through the formation of inclusion complexes. This process depends on the
concentration of 3-CD in the incubation medium and temperature (risun ca. 2).

Creve s phase solubility drug total curcuminoids indicates that the increase in f-CD concentration in the range
of 0,2-12,7 mmol / 1 leads to increase their solubility. A subsequent increase in the f-CD concentration of 15-22 mMol /
L in the system leads to a plateau of this process. At the same time, with an increase in temperature from 30 °C to 37 °C,
an increase in the formation of soluble clathrates by 47.4% is observed. A further increase in the f-CD concentration at
the studied temperatures decreases the amount of dissolved curcuminoids in the aqueous phase.
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Fig. 2. Solubility of the total preparation of curcuminoids in deionized water depending on the concentration
of B- CD at a temperature: 30 ° C (1), 37° C (2),50° C (3)

Thus, at a temperature of 30 ° C and a f-CD concentration of 21.32 mMol / L, the solubility of the total prepa-
ration of curcuminoids in the clathrate composition increased 226 times compared to the control. Incubation of the
curcuminoid preparation at 37 ° C at a p-CD concentration of 21.32 mMol / L, the solubility of the nanocomplexes in-
creased 170 times. When the diarylheptanoids preparation was incubated at a temperature of 50 ° C at a p-CD concen-
tration of 12.79 mMol / L, the solubility of the total preparation of nanocomplexes increased 82 times compared to the
control . This can be explained by the fact that at the indicated concentration, the solubility limit of f-CD is reached,
and as a result of the formation of intermolecular hydrogen bonds, the aggregation of nanocomplexes and their precipi-
tation occurs.
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In view of the limited solubility of f-CD , which is 1.88% at 25 ° C, HP-B-CD was used in further studies . It
was obtained by chemical modification of 3-CD , which made it possible to increase the solubility of this derivative by
53 times in aqueous systems. The study of the solubility of curcuminoids during their complexation with HP-$-CD in
an aqueous solution showed that this process depends on its concentration and temperature . Figure 3 shows the curves
of the phase solubility of the total preparation of curcuminoids during its incubation in the presence of increasing con-
centrations of HP-B-CD from 0 to 100 mMol / L at temperatures of 30 ° C, 37 ° C, and 50 ° C.

Depending on the concentration of HP-B-CD in aqueous solution, a proportional increase in the solubility of
curcuminoids due to the formation of clathrates is observed . At a temperature of 30 ° C and a concentration of HP-f-
CD of 100 mMol / L, the solubility of curcuminoid nanocomplexes increased 3715 times compared with the control. An
increase in the temperature of the system to 37 ° C led to an increase in the solubility of nanocomplexes by a factor of
2177 compared to the control. It follows from the graphs of phase solubility that under the experimental conditions the
solubility limit of the curcuminoid preparation was not reached.

The conducted studies of the interaction of curcuminoids with p-CD and HP-B-CD made it possible to deter-
mine the optimal parameters of the system at which the formation of nanocomplexes is achieved. The formation of in-
termolecular nanocomplexes of diarylheptanoids depends on the concentration of $-CD in the system. The optimum
concentration of -CD is 21.3 mMol / L, at which the maximum inclusion of curcuminoids in the composition
of clathrates is achieved in the reaction system.
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Fig. 3. Solubility of the total preparation of diarylheptanoids in deionized water depending on the concentration
of HP- - CD at a temperature: 30 ° C (1), 37 °C(2),50° C(3)

At the same time, the percentage of included bisdemethoxycurcumin, demethoxycurcumin and curcumin does
not significantly depend on temperature, 3-CD concentration and is 26.56 + 0.06 %, 32.36 + 0.09%, 41.08 + 0.09%, re-
spectively ... The efficiency of the inclusion of these compounds in the composition of nanocomplexes is determined by
the degree of their hydrophobicity, which increases in the order of bisdemethoxycurcumin, demethoxycurcumin, cur-
cumin. The fact of significant differences in the degree of incorporation of curcumin and its derivatives into the compo-
sition of nanocomplexes can also be associated with the peculiarities of the physicochemical properties of B-CD. This
cyclic oligosaccharide has low water solubility, which can limit the effectiveness of complexation.

The use of HP-B-CD at a concentration of 100 mMol / L as a complexing agent made it possible to maximize
the solubility of curcuminoids to 390.12 + 2.39 mg / L at 30 ° C; 446.41 + 3.09 at 37 ° C and 532.25 + 2.90 at 50 °C. The
inclusion of individual curcuminoidsin the HP-B-CD : bisdemethoxycurcumin, demethoxycurcumin and curcu-
min does not depend on temperature and is 30.29 + 0.24 %, 31.41 + 0.16 %, 38.30 + 0.17 %, respectively. When using
B-CD, the phase solubility diagram of the nanocomplex has a Bs-type character (Figure 2 ), which is due to the low solu-
bility of B-CD in water. In the case of using HP-B-CD as a complexing agent, curves of the phase solubility of the
A-type were obtained (Figure 3) and the solubility limit was not reached.

As a result of using B-CD as a complexing agent under optimal conditions, an increase in the solubility of cur-
cuminoids by more than 220 times is observed, and when using HP-B-CD, it is more than 3700 times, compared to the
solubility of diarylheptanoids in deionized water.
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The formation of inclusion complexes of curcuminoids with f-CD and HP-B-CD was confirmed by Fourier
transform IR spectroscopy and thermogravimetric analysis.For complexes B-CD - curcuminoids and HP-B-CD -
curcuminoids, changes in the intensity of absorption of IR radiation and the shape of peaks in the wavelength range of
1625 cm - 1100 cm " were noted . For them, a decrease in the intensity of absorption of infrared radiation at a wave-
length of 1429 cm ~'is noted. These changes are associated with the formation of new hydrogen bonds between the mol-
ecules of the guest substance and the molecules of cyclodextrins. In this case, the absorption bands of the corresponding
functional groups are shifted to the low frequency region.

Thermal analysis of p-CD clathrates - curcuminoids and HP-B-CD - curcuminoids revealed the stages of ther-
mal decomposition under conditions of programmed heating from 20 ° C to 600 ° C at a rate of 5 ° C * min ~"their tem-
perature ranges and weight loss. During the oxidative thermal destruction of curcuminoids, a peak in the rate of sample
weight loss is observed in the temperature range 411.33 - 548.36 ° C. It has been shown that the complexation of p-CD -
curcuminoids and HP-B-CD - curcuminoids leads to a shift in the temperature boundaries of the main stages of de-
struction in the range of 385.21 - 520.13 ° C, in addition, the rate of their thermal decomposition decreases. The revealed
regularities of the phase transition of diarylheptanoids from the insoluble state to the aqueous phase in the presence
of B- CD and HP- B- CD, associated with their complexation, formed the basis for the development of a technology for
obtaining nanocomplexes.

There are a number of methods for the preparation of inclusion complexes: the method of rubbing, the method
of coprecipitation, the method of dry mixing, the method of hermetic heating, the method of complexation in a pasty
state, the method of neutralization, the method of spray drying, the method of freezing, the method of solvent evapora-
tion [ 23 ]. The analysis of the existing methods of complexation made it possible to develop the most optimal and tech-
nologically advanced method for obtaining nanostructures of curcuminoids with cyclodextrins.

The developed technique for obtaining nanocomplexes is based on the use of processes for obtaining saturated
solutions of curcuminoids in acetone, and cyclodextrins in water at elevated temperatures; mixing the resulting solu-
tions; incubating the mixture at a temperature of 80 ° C to remove the organic solvent, followed by a decrease in the
temperature to 6 ° C; decanting; washing the resulting preparation and its subsequent lyophilization . Inclusion com-
plexes were obtained at guest: host molar ratios of 1: 2 and 1: 4. The water solubility of curcuminoidsand
the resulting nanocomplexes with p-CD and HP-B-CD are presented in Table 1. The content of curcuminoids in the
resulting solutions was determined by HPLC.

Table 1
Solubility of curcuminoids, and their nanocomplexes with - CD and HP-B-CD in the aqueous phase, mg /1
Native total B-CD - curcuminoids Curcuminoid preparation
Curcuminoid preparation curcuminoid
. 1:2 1:4 1:2 1:4
preparation
Total Curcuminoid Preparation 0,105+0,002 8,36+0,04* 8,85+0,05* 25,79+0,08* 91,35+0,24*
bisdemethoxy - curcumin 0,069+0,001 3,37+0,01 4,92+0,02 11,36+0,05 42,93+0,05
demethoxy - curcumin 0,023+0,002 3,17+0,01 2,85+0,03 9,35+0,03 33,44+0,07
curcumin 0,013+0,001 1,83+0,02 1,08+0,01 5,08+0,02 14,98+0,13

* significant differences at p 20.05.

The data obtained allow us to conclude that when using the proposed technology to obtain nanocomplexes
with curcuminoids, it is expedient to use HP- B- CD as a matrix . The use of HP- - CD makes it possible to increase the
inclusion efficiency and the solubility of the obtained nanostructures in comparison with - CD by a factor of 10.3.

Conclusion. Due to the different biological activity of curcuminoids: hypocholysterolemic, antidiabetic, anti-
inflammatory, antioxidant, they can find wide application in the production of functional foods. However, due to their
high hydrophobicity and poor solubility in water, their practical use is limited. For n ovy sheniya their solubility and
cyclodextrins are used, inclusion in which molecules hydrophobic curcuminoids enabled to receive clathrates. B-
CD and GP-p-CD were used as molecular containers for the inclusion of curcuminoids.

On the basis of the method of interphase transition of curcuminoids from a crystalline state to a solution, in the
presence of cyclodextrins, the process of obtaining clathrates has been studied. The complexation of curcuminoids
with 3-CD and HP-B-CD depends on the temperature and the concentration of cyclodextrins. Under optimal condi-
tions, the use of B-CD allowed uvelich it Soluble s curcuminoids more than 220 times . Uses e HP-B-CD has increased
solubility in 3700 times, compared with diarilgeptanoidov solubility in deionized water. Using the method and IR spec-
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troscopy with Fourier transform and thermogravimetric th analysis and validated on ducation complexes of p-CD -
curcuminoids and SE-B-CD - curcuminoids.

Based on these studies the technology for production of water-soluble nanocomplex curcuminoids s using cy-
clodextrins. The use of HP- $-CD makes it possible to increase the inclusion efficiency and the solubility of the obtained
nanostructures in comparison with p-CD by a factor of 10.3. The resulting curcuminoid clathrates can find acceptance
in the food industry, pharmaceuticals and cosmetics.
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YK 637.344 BIVNAHNE BUOUTOTEHHBIX ®PAKTOPOB HA ITPOLIECC KYJIbTUBUPOBAHNA
INPOBMOTUYECKOV MUKPO®/IOPHI B ITIO/ICBIPHOV CBIBOPOTKE

THE EFFECT OF BIFIDOGENIC FACTORS ON THE PROCESS OF CULTIVATION
OF PROBIOTIC MICROFLORA IN WHEY

Cesepo-Kaskascknit denepanbubii yuusepcurer/ North Caucasus Federal University,
e-mail: allodygin@yandex.ru

Annomauus. O60CHOBAHA AKMYATLHOCMb NONYUEHUS KOPMOBLIX 000460K (PYHKUUOHANLHO20 HAZHAYEHUS, 0002aU4eHHbIX
KOMNOHEHMAMU HUB0MHO20 UL PACUMENLHO20 NPOUCX0HOeHUs. V3yueno enusHue 6enko8o-yenes00Hot 000a8Ku U 0enKo8bix eud-
POnU3AMO8, NOTyHeHHBIX U3 00e3HUPEHHO20 MOTIOKA U COEB020 MOLOKA HA npouecc Kynvmusuposarus Lb. bifidum e nodcvipHoii coteo-
pomge. Paspabomana mexHono02usi KOpmosvix 000460K HOB020 NOKOLEHU.

Mamepuanvt u memoowt. Lenv uccnedosanuii — usyuerue 6nusHus 6ugduoozeHHoix Ppaxkmopos Ha pocm bugpudobaxmeputi 6
NOOCHIPHOLL CLIBOPOMKE NPU PASHBIX CNOCO6AX B8€0eHUSL TAKMYNIO3bL C COCMAB CPedbl. V3yueHo enusHue 6enK080-y2ne800H020 npena-
pama BY]], 6enxosvix eudponu3amos #HusomHnoz0 npoucxoxmoeHus (eudponuzam o0e3nupenHoeo Monoka) U pacmumenvHozo npouc-
X0 OeHUs (2UOPONUBAM COEB020 MONIOKA). YCMAHOBIEHO, UMO 6Ce BbluieneperucrienHble Ougudoeentvle Paxmopol no3BOATIOM NOTY-
uyump pocm ougudobaxmepuii 10'° KOE/cm®, cnocob e6edenust 1axmynosvt 8 cOCmas MonoUHOLL Col8OPOMKY 6 OAHHBIX IKCHepUMeH-
Max 61UAHUA He OKA3DLBATL.

3axmouenue. [loomsepiodena yenecoobpasmocmo e6edeHus emecme ¢ BY]] numonnokucnozo Hampus 6 konuenmpayuu 1 %,
mak Kax npu ezo 6HeceHuu Konudecmeo 6ududobaxmepuii ysenuuusaemcs do 10" KOE/cm’. 3a cuem céoux xenammuix cé0iicme oH
usMeHAem KOMU4ecmeo 00CMYynHuIX OniA 6uduoobakmeputi MUHEPATLHBIX BEULECINE, NPUCYMCIMBYIOULUX 8 0002aU4EHHOL MOTIOYHOTI
coleopomxe.

KirroueBbie cmoBa: I10/ICbIpHAst CBIBOPOTKA, OudumoreHHsi ¢paktop, 6upngodakrepnn, KOpMOBbIe T06ABKM, IAKTYI03.

Abstract. The relevance of obtaining functional feed additives enriched with components of animal or plant origin is justified.
The effect of a protein-carbohydrate Supplement and protein hydrolysates obtained from skimmed milk and soy milk on the cultivation
of Lb. bifidum in subsurface whey was studied. A new generation of feed additives technology has been developed.

Materials and methods. The aim of the research is to study the influence of bifidogenic factors on the growth of bifidobacteria
in the subsurface serum with different methods of lactulose administration with the composition of the medium. The effect of the pro-
tein-carbohydrate preparation BUD, protein hydrolysates of animal origin (skim milk hydrolysate) and vegetable origin (soy milk hy-
drolysate) was studied. It was found that all the above-mentioned bifidogenic factors allow to obtain the growth of bifidobacteria 1010
CFU / cm3, the method of introducing lactulose into the composition of whey in these experiments had no effect.

Conclusion. The expediency of introducing sodium citric acid at a concentration of 1% together with WATER was confirmed,
since the number of bifidobacteria increases to 1011 CFU/cm3 when it is added. Due to its chelating properties, it changes the amount of
minerals available to bifidobacteria present in enriched whey.

Key words: whey, bifidogenic factors, bifidobacteria, feed additives, lactulose.

Introduction. In order to correct the microflora of the gastrointestinal tract of young farm animals, disturbed
due to dysbiosis, probiotics are used in veterinary medicine in the form of bacterial preparations. Most often they are
developed on the basis of Bed and subtilis, Bifidobactirium, lactic acid bacteria suchas the Lb. acidophilus,
Lb. delbreuckii subsp. bulgaricus, Lb. plantarum, Lb. casei [6, 8].

Lactic acid bacteria of the genus Lactobacillus and bifidobacteria, being probiotic cultures, colonizing the gas-
trointestinal tract and being constantly present in it, take on the main protective function. They secrete substances into
the host organism that inhibit various parasitic microorganisms in the gastrointestinal tract [ 1 ].
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One of the promising areas in animal husbandry for the prevention and treatment of gastrointestinal diseases is
the use of feed additives with functional properties based on secondary milk raw materials, in particular, cheese
whey. The use of secondary milk raw materials for feed purposes is not only of economic importance. It enriches the
diet of animals with basic nutrients and is a good nutrient medium for the starter microflora, since its components serve
as a source of carbohydrate, nitrogen and phosphorus nutrition for it [7].

At the Department of Applied Biotechnology, Sev-KavGTU (now NCFU), work was carried out to develop
technologies for synbiotic feed additives, in which lactulose was a prebiotic, and B was used as a probiotic microflo-
ra. bifidum [2, 3, 5]. Since the milky environment is not a natural habitat for bifidobacteria, bifidogenic factors were
used for their cultivation.

Materials and Methods. The objects of research were:

- modeling solutions obtained from dry th cheese th serum and , output of Dairy "Stavropol” Stavropol on TU
10.02.927-91 (Table 1).

As auxiliary raw materials and materials used:

- protein-carbohydrate th additives from BUD, depletion th at Krasnogvardeysky of "Syrodel" (Table 2);

- skim milk with acidity not more than 19 ° T, density not less than 1028 kg / m?, obtained by separating milk
harvested, meeting the requirements of GOST R 52054-2003, not less than 2nd grade;

- milk replacer "Soy milk" according to TU 9146-025-10126558-98;

- the drug "Bifidumbacterin”, produced by CJSC "Ecopolis" (Kovrov) according to FSP 42-3532-
07. Biopreparate is lyophilized in the culture medium microbial mass of live bifidobacteria strains B. bifidum No.
1 . One dose of the drug contains at least 10 ®live bifidobacteria;

- lactulose preparation " Normase " of the Italian company "Inalko" (table 3) ;

- enzyme preparation "Pancreatin”, produced by JSC "Biosintez" according to OST 10-20-86 ;

- sodium citrate according to GOST 22280-76

Table 1
Main indicators of dry cheese whey
Indicators Indicator values

Mass fraction of dry substances,% 94.8
Mass fraction of lactose of reduced whey to a mass fraction of solids 5.0%, ° T 3.8
Mass fraction of minerals in reduced whey to a mass fraction of dry substances 5.0%, °T 0.5
The titratable acidity of the reduced whey to the mass fraction of dry matter 5.0%, °T

17
pH of the recovered whey to a mass fraction of dry matter 5.0% 5.2
Solubility index, cm *crude sediment 0.7

Table 2
The main indicators of the drug BUD
Indicator name Indicator value

Mass fraction of dry substances,% 94.5
including: BXXXIXIXXXIXX, % 384
o-lactose,% 11.8
lactulose,% 16.5
squirrel, % 9.4
mineral substances,% 16.1
Titratable acidity of the product reduced to 6.5% dry matter, °T 46
Solubility, cm *wet sediment 1.6

The preparation of bifidobacteria was preliminarily activated in Blaurock's medium at a temperature of 37 °C
for 24 hours. The dose of the activated bacteriological preparation in serum was 0.5 doses per 100 cm *. The initial
number of bifidobacterial cells in 1 cm **f"*medium was 8x10 * CFU. Fermented whey incubated at 37 °®C for 20 hours.
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Table 3
Chemical composition of the lactulose preparation " Normase "
Indicators Composition in 100 cm **fsyrup, in g
Lactulose 66.7
Galactose, no more 8.0
Lactose, no more 5.0
Tagatose, no more 0.5
Citric acid 0.2

To quantify bifidobacteria, the limiting dilution method was used, which is based on the ability of bifidobacte-
ria to grow on nutrient media poured in a tall column in test tubes at a temperature of (37 £ 1) © C with the formation of
colonies within (3 +5) days.

All studies were carried out on model solutions with a mass fraction of dry substances of 5.0%, obtained
from dry cheese whey of one production batch, in order to exclude the influence of the chemical composition of raw
materials on the research results.

When developing technologies for synbiotic feed additives, a different approach was used to introduce lactu-
lose into the whey composition. In the first case, the development of technology additives "BIKODO +" lactulose-
administered by making a syrup " Normase " or as additives ECU introduced in an amount of 1%.

When developing the technology of the feed additive "Profilakt-B", lactulose was obtained directly in milk
whey, by performing a technological operation isomerization of lactose into lactulose. Isomerization was carried out in
an alkaline medium at a pH (11.040.5), temperature (85+5)°C and soak period at this temperature for 20-30
min. Calcium hydroxide in the form of "milk of lime" was used as an alkaline agent .

In order to enrich whey with the sources of nitrogen nutrition necessary for the growth of bifidobacteria, when
developing the feed additive "BIKODO +", BUD was also used, and when developing "Profilakt-B", protein hydrolysates
obtained by hydrolysis of proteins of skim milk or soy milk with the preparation "Pancreatin”.

Results and Discussion. During the development of the "BIKODO +" technology, the previously activated
preparation "Bifidumbacterin” was added to the cheese whey enriched with bifidogenic factors at a temperature of (37 +
1) °C. The fermentation was carried out at the indicated temperature for 18 hours. The BUD preparation was prelimi-
narily dissolved in the starting material. BUD is not only a source of lactulose, but it also contains the f-form of lactose,
a complex of amino acids obtained as a result of protein hydrolysis, and minerals that pass into it from whey .

Anomer B-forms of s lactose formed in the drying process concentrates ECU n ri high temperatures due to the
fact that a substantial portion is not subjected to the isomerization of lactose to crystallize p-form , which is absorbed
more slowly than the a-form . As a result, parts v f-lactose, passing through the small intestine, it reached flushes the
colon and stimulate uet growth of gram-positive microflora , which makes it bifidogenic factor.

The use of sodium citrate is due to the fact that it has chelating properties and, therefore, can change the
amount of minerals available to bifidobacteria , which are present in fortified whey.

The results of studies on the influence of bifidogenic factors in the form of "Normase" and
BUD preparations on the growth of bifidobacteria are shown in Table 4.

Table 4
Growth of bifidobacteria in serum with the introduction of bifidogenic factors
Serum samples The number of bifidobacteria in 1 cm?
Cheese whey (control) 1,3x10 8
Cheese whey + 1% " Normase " 2.6x10°8
Cheese whey + 1% BUD 7.2x10 '
Cheese whey + 1% sodium citrate and 1% dietary supplement 2,3x10 "

The analysis of Table 4 leads to the following conclusion s

- the introduction of the drug " Normase " in the amount of 1% does not affect the growth of biomass of probi-
otic microflora during the fermentation process;

- the introduction of the BUD preparation in an amount of 1% increases the biomass growth of bifidobacteria
by 2 orders of magnitude relative to the control sample;
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- the greatest biomass accumulation bifidobacteria observed in whey by adding it as a bifidogenic factor s 1%
sodium citrate, and 1% ECU (3 orders of magnitude relative to the control and gain on the order of 1 with respect to
serum enriched ECU) .

When developing the technology of the additive "Profilakt-B" lactose in cheese whey, pre-enriched with protein
hydrolyzate of skim milk (GOM) or protein hydrolyzate of soy milk (GSM) was subjected to isomerization. On the basis
of previous studies [ 4 ] , the optimal conditions were selected to obtain the maximum degree of isomerization of lactose
to lactulose. When making a 7.5% GMA or lubricants, temperature 80 isomerisation °'C and soak period at this temper-
ature for 30 min (for GOM) or 20 min (for GSM), the degree of isomerization was 37 - 38%.

To study the effect of the type of protein hydrolyzate on the growth of bifidobacteria, 3 samples were prepared: 1
sample - isomerized cheese whey without protein hydrolyzate (control); 2 sample - isomerized cheese whey enriched with
GOM, 3 sample - isomerized cheese whey enriched with fuels and lubricants. The modes of isomerization and the
amount of added protein hydrolysates are the same, which made it possible to obtain the maximum degree of isomeriza-
tion. The activated preparation "Bifidumbacterin” was introduced into the prepared serum samples at a temperature of
(37 £ 1) °C. After the end of fermentation, the samples were inoculated into an elective medium.

The results of studies on the influence of bifidogenic factors on the biochemical activity of bifidobacteria are
shown in Table 5

Table 5
Influence of the type of protein hydrolyzate on the biochemical activity of bifidobacteria
Titratable acidity, °T
Sample number at the across across across increase in acidity in 36
beginning 12h 24h 36 h hours
1. Isomerized whey 12 16 29 48 36
2. Isomerized whey fortified with GOM ten 15 36 60 fifty
3. Isomerized whey enriched with fuels
and lubricants eleven 17 34 56 45

Analysis of the data in Table 5 showed that in the presence of protein hydrolysates as sources of nitrogen nutri-
tion, the biochemical activity of bifidobacteria increases by 15 - 20 ® T for 36 hours of cultivation.

The results of studies on the effect of protein hydrolysates on growth of biomass bifidobacteria in the isomerized
cheese whey are shown in Table 6, and Mr. startup image dependence is shown in Figure 1.

Table 6
Influence of the type of protein hydrolyzate on the growth of biomass of bifidobacteria
Number of colonies in breeding Number of Average
Sample number v VI VII VIII X X bifidobacteria, N, IgN value
CFU/cm? IgN
Cp* CP K 16 5 - 5x10° 10,70
1. Isomerized whey CP CP K 8 2 - 2x10° 9,30 10,28
CP 1K K 11 7 - 7x10° 10,85
, , Cp CP K K 27 16 16x10'° 11,20
2. Isomerized whey fortified
. CP K K 32 18 9 9x10"° 10,95 11,06
with GOM
Cp CP IIK 1K 15 11 11x10% 11,04
3. Isomerized whey, forti- CP JK JK 19 13 4 4x10" 10,60
fied CP K K 26 19 1 1x10%° 10,00 10,50
Fuels and lubricants CP CP K K 21 8 8x10" 10,90

Note. SR - solid growth, DK - dozens of colonies

Analysis of the experimental data presented in Table 6 and in Figure 1 made it possible to conclude that the in-
troduction of protein hydrolysates in the form of GOM and GSM into isomerized serum stimulates the growth of
bifidobacteria by 1 order of magnitude.
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Fig. 1. The influence of the type of protein hydrolyzate on the process of cultivation of bifidobacteria
(No. 1 - isomerized serum - control; No. 2 - with GOM; No. 3 - with fuels and lubricants)

Having considered a number of bifidogenic factors, technological methods of introducing lactulose into milk
whey (in the form of a BUD preparation or directly by isomerizing lactose into lactulose), it can be concluded that with
any of the above methods of administration, the growth of bifidobacteria is 10 *°CFU / cm °. It is necessary to further
check how sodium citrate will affect the growth of probiotic microflora in the presence of protein hydrolysates of animal
and plant origin.

Conclusion. The conducted studies on the influence of bifidogenic factors (BUD preparation, protein hydroly-
sates GOM and HMS, lactulose) formed the basis for the technologies of feed additives for functional purposes
"BIKODO +" and "Prophylactic-B".

The technology of the bifidoactive feed additive "BIKODO +" has passed a pilot-industrial test on the basis of
CJSC MSZ "Kugultinsky" of the Grachevsky district of the Stavropol Territory and at the private enterprise "Saturn” of
the Adyge-Khablsky district of Karachay-Cherkessia. Scientific and economic tests "BIKODO +" were carried out at the
JSC "Spitsevskoe" of the Grachevsky district of the Stavropol region. Experimental samples of synbiotic concentrate
based on cheese whey enriched with skim milk hydrolyzate ("Profilakt-Bm") and soy milk hydrolyzate ("Profilakt-BS")
obtained on the basis of the conducted research have undergone a pilot-industrial test on the basis of FSUE VNIIKIM,
Stavropol Scientific and economic tests were carried out in the experimental farm GNU SNIIZHK, SPK-collective farm
"Novomaryevskoye" and in SGZH "Mikhailovskoye" in Shpakovsky district of the Stavropol Territory. Positive results
were obtained in scientific and economic tests of all functional feed additives.
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A.T. I'pakoBa [A. G.Grakova]

YK 628.356 OIITUMMSAIINA KOHCTPYKTOPCKIMX PEIIEHUN ITPU IIPOEKTMPOBAHUU
MEMBPAHHOTI'O BMOPEAKTOPA JI ITIOBBIIMEHNA 5OPEKTVBHOCT
OYMCTKM CTOYHBIX BOJI MOJIOYHON IIPOMBIIIVIEHHOCTU

OPTIMIZATION OF THE STRUCTURE DECISIONS IN DESIGNING A MEMBRANE
BIOREACTOR TO INCREASE THE EFFICIENCY OF TREATMENT WASTE WATER
OF THE DAIRY INDUSTRY

Ouman PI'BOY BO «HNY «M3WU» B r. CMoneHcke
Branch of FGBOU VO "NRU" MPEI "in Smolensk, Russia

Annomayus: 6 0aHHOU cmamve PAccMampueaemcst cnocod OHUCMKU CHOYHBIX 800 NPeONPUAMULL MOTOUHOT NPOMbLLUTIEH-
HOCMU, OCHOBAHHDLTL HA KOMOUHUPOBAHUY OUON02UMECKUX MEMOO08 OHUCMKU U MeMOparHo2o pasdenerusd. O60cHOBaHA meopemuye-
CKAA U NPAKMUYECKAA 3HAYUMOCHb NPUMEHEHUS OUOMEMOPAHHOT MmeXHON02UU. V3yueHbl Memoobl OUUCHKY CIOYHBIX 800 C YHEHOM
nposedeHH020 AHANU3A COCMABA CIMOYHBIX 800 MOTOUHOL NpombineHHocmu. [Ipedcmasnena KOHCMPYKYUs mMemOpaHHo20 6uopeax-
mopa, 8KI0UAUAL OeHUMPUPUKamop, aspomenx u memopannouli pesepeyap. Onucan npuHyun pabomol YycManos8KY, 4 Maxice ee
docmouncmea u Hedocmamxu. IIpedcmasnenvt xapaKmepucmuky 0moenbHbIX ITEMEHIN08 KOHCIPYKUUL 1 PaKmopol, 0Ka3vlearoujie
8UAHUE HA NPABUTILHYI0 pabomy OeHumpuduxamopa, aspomenxa u membpar. B pabome npodemoHcmpuposarvl cxema Kiaccuueckoti
aspauuu u cxema memOpanHozo pasoenenus. I1ockonvky 8axHyo ponv npu 0718 peanusayuu npouecca OUUCMKY 6 MemOparHom pesep-
syape uzpaem npasunvHbviil 66100p MemOpaH, 6 pabdome npedcmMasieHvl XapaKmepUCMuKy PasIUdHbIX MUNoe MemOpar ¢ ux 00CMouH-
cmeamu u Hedocmamxamu. IIposedero cpasHeHe KIACCUMECKOT CXEMbL OHUCIKLL U CXeMbl MemOpanHoeo pasdeneHus. B pesynvmame
pabomot Gvinu npeodnoKeHsl Memoobl ONMUMUIAUUL KOHCPYKIUL MeMOPaHH020 Guopeakmopa u 6UOMeMOPAHHOL MexHOL02UY O
n0BbIUeHUS IPPeKMUBHOCU OUUCHKI CHIOUHBIX 600, MAKUe KAK 30HA C NPUKPENTeHHON MUKpPoPopoil 6 aspomenke, cHUXEHUE
U7108020 UHOEKCA, CHUNEHUE NPOOOTIHUMENTLHOCHU OKUCTIEHUS 8 AIPOMeHKe, NPUMEHEHUE PeYIUPYeMbIX YeHMPOOEHHDLX 8030YX00Y-
80K, CUCMeMbl KOHMPOIA MACCOB020 OAnaHca. B 3axnmouenuu usyveH Muposoli polHOK NpUMEHEHUS MEMOPAHHBIX GUOPeaKmOopos u
cOenan 8v1600 00 IPPHeKmusHOCMU UX NPUMEHEHUSL.

KiroueBbie cnioBa: cToOuHbIe BOJBI, MeMOpPAHHbII 6MOPEAKTOP, A9POTEHK, HUTpUPUKAIs, 610TOrnYecKas OYMCTKa, aK-
TUBHBIN I, a9panys.

Abstract: this article discusses a method for wastewater treatment in the dairy industry, based on a combination of biological
methods of purification and membrane separation. The theoretical and practical significance of the application of biomembrane tech-
nology is substantiated. Methods of waste water treatment are studied taking into account the analysis of the composition of waste water
in the dairy industry. The design of a membrane bioreactor is presented, including a denitrifier, an aerotank, and a membrane reservoir.
The principle of operation of the installation, as well as its advantages and disadvantages, is described. The characteristics of individual
design elements and factors that influence the correct operation of the denitrifier, aeration tank and membranes are presented. The pa-
per demonstrates the scheme of classical aeration and the scheme of membrane separation. Since the correct choice of membranes plays
an important role in the implementation of the cleaning process in a membrane tank, the paper presents the characteristics of various
types of membranes with their advantages and disadvantages. A comparison of the classical cleaning scheme and the membrane separa-
tion scheme is made. As a result, methods were proposed to optimize the design of a membrane bioreactor and biomembrane technology
to improve the efficiency of wastewater treatment, such as a zone with attached microflora in the aeration tank, reducing the sludge
index, reducing the duration of oxidation in the aeration tank, the use of controlled centrifugal blowers, mass balance control systems. In
conclusion, the world market for the use of membrane bioreactors was studied and a conclusion was made about the effectiveness of their
application.

Key words: wastewater, membrane bioreactor, aeration tank, nitrification, biological treatment, activated sludge, aeration.

Introduction. Currently, an important environmental challenge is the protection and purification of water
bodies. Thanks to the rapidly developing industry, water resources are being polluted rapidly. One of the most common
sources of pollution is the food industry, including the dairy industry . Wastewater from dairy products is characterized
by a high content of organic contaminants. A promising direction in the treatment of waste water from the dairy indus-
try is the combination of biological and membrane technology, or purification in a membrane bioreactor. Membrane
bioreactors have found wide application in the treatment of industrial wastewater with a high content of difficult-to-
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oxidize contaminants, since traditional schemes in many cases are not able to provide a high quality of treatment and
achieve the required performance. In particular, this technology is effective for wastewater from the food industry, since,
along with the removal of suspended solids, disinfection is carried out on the membrane surface [ 8,19 ] .

The aim of the study is to improve the efficiency of the biomembrane technology for purifying wastewater
from the dairy industry in a membrane bioreactor.

To achieve this goal, it is necessary to solve the following tasks:

1) analyze the composition of waste water from dairy enterprises;

2) provide a description of the membrane bioreactor installation;

3) determine the factors that have the greatest impact on the operation of the installation and the quality of
cleaning;

4) propose new design solutions to improve the efficiency of wastewater treatment and improve the quality in-
dicators of treated water;

5) study the global market for the application of biomembrane wastewater treatment technology.

The object of the study is waste water from dairy industry enterprises. The subject of research is purification
technology in a membrane bioreactor.

The theoretical and practical significance of the work. As a result of the study, a technology was developed
for the purification of wastewater from the dairy industry from organic contamination. The practical significance is as
follows:

1) n redstavlena mathematical relationship determining the rate of oxidation of organic zagryaz neny and drag
coefficient;

2) methods for optimizing a membrane bioreactor to increase the purification efficiency are presented ;

3) substantiated the effectiveness of the application of biomembrane technology in comparison with the tradi-
tional cleaning scheme;

4) the possibility of applying the proposed optimization methods in practice.

The scientific novelty lies in the ways of increasing the efficiency of removing organic contaminants in the
wastewater of the dairy industry by making changes in the design of the bioreactor and biomembrane technology.

The qualitative and quantitative characteristics of dairy industry effluents depend on the composition of raw
materials and technological processes. Distinguish between condensation, washing, household wastewater. The main
wastewater pollution from dairy industry enterprises are presented in Table 1 [10] .

Table 1
Dairy industry wastewater contaminants

Contaminating substance

Concentration, mg /1

Suspended substances 350
COD 14 00
BOD 1200
Total nitrogen 50 -70
Fats one hundred

Materials and methods. The work uses biological and membrane methods of wastewater treat-
ment. Wastewater treatment in a membrane bioreactor is a combination of biological treatment methods and mem-
brane separation using ultra- or microfiltration membranes. Before entering the bioreactor, wastewater undergoes a
mechanical treatment stage.

Methods such as sedimentation, centrifugation, flotation, filtration, etc. are used as preliminary mechanical and
physicochemical treatment. Physicochemical methods are divided into regenerative and destructive. Regenerative are
associated with the use of physical and chemical processes in which the removed substance does not change the struc-
ture and chemical composition. With destructive methods of purification, the removed substance is converted into an-
other compound or passes into another phase state [17 ].

Results and its discussion. The principle of operation of a membrane bioreactor is as follows: after the prelim-
inary stage of mechanical treatment, wastewater enters the denitrifier, where organic contaminants are oxidized under
anoxic conditions and free nitrogen is released. The sludge mixture is pumped here by pumps; to prevent its sedimenta-
tion, a mixer is provided in the design. Then the sludge mixture enters the aerobic zone with a fine-bubble aeration sys-
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tem. Redundant first activated sludge is directed to sludge treatment station. The separation of purified water and acti-
vated sludge is carried out in membrane tanks equipped with membrane modules. Regeneration of membranes is car-
ried out with the help of constant aeration from blowers in the membrane reservoir, as well as by flushing the mem-
branes [19,21, 25,26 ] .

The design of the membrane bioreactor includes a denitrifier, aeration tank and a membrane tank. Depending
on the location of the membrane module, two types of bioreactor are distinguished : submersible, where the membrane
module is immersed in the aeration tank, and external, when the membrane module is located outside the aeration tank
and does not directly participate in biological treatment. After the aeration tank, the wastewater mixture enters the
membrane tank, where they are subsequently separated. Compared to a submersible reactor of the second type, it has
lower energy consumption , high flux and low capital costs, but high operating costs [9 | . Scheme outer membrane bio-
reactor is represented in Figure 1.
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1 - denitrifier; 2 - stirrer; 3 - aerobic zone; 4 - aeration system; 5 - membrane module; 6 - membrane reservoir; 7, 8 - blowers

Fig. 1. Membrane bioreactor

The denitrifier p is an anoxide zone of the bioreactor, where organic compounds are oxidized by activated
sludge. The design of the denitrifier provides for the presence of an agitator that prevents sedimentation of the sludge
mixture. For the correct course of the denitrification process, it is necessary to maintain dissolved oxygen in the range of
0.5-0.8 mg / 1, while preventing the deposition of activated sludge on to. In this case, to maintain the activated sludge in
suspension, mixing with the help of mechanical stirrers is widely used [6] .

Also, in the denitrifier, it is allowed to carry out pneumatic mixingin the mode of coarse - bubble aera-
tion when air is supplied in the amount necessary to maintain the activated sludge in suspension [6] .

The aeration tank is an aerobic zone where the process of organic matter oxidation and nitrification takes
place. By increasing the concentration of sludge in the aeration tank, the oxidizing capacity of the bioreactor increases,
and there is no need to use secondary sedimentation tanks.

The operation of the aeration tank is characterized by such indicators as:

e And Intensity aeration - volume of air in the supplied per 1 working volume of the aeration tank for
1 hr. Energy consumption is often associated with the intensity of aeration, since powerful turbo blowers are needed to
supply air. Aeration tanks with aeration intensity from 0.8 to 10 are widely used;

e Aecration time. The stay of waste water in the aeration tank should be such that microorgan-
isms completely remove the contaminants contained in the water. The concept of flow rate is often introduced, that is,
the value inverse of the duration of aeration and the specific load of the aeration tank for waste water. With an increase
in the flow rate, the productivity of the aeration tank increases;

e Concentration of microorganisms. It is accepted that for any degree of water pollution there is an optimal
concentration of microorganisms. However, in practice, the value of the optimal and actual concentration does not of-
ten coincide. This indicates the insufficient efficiency of the aeration tank [5].

One of the main factors affecting the composition of microorganisms is the qualitative and quantitative ratio of
organic pollution of waste water. In the course of biological treatment, microorganisms form spatial structures in the
form of flakes, such structures are called activated sludge. The flocculation ability is related to the nutrient content of the
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activated sludge. With their high content, colonies scatter, filamentous forms of microorganisms are formed. When
there are not enough of them, there is a decrease in sludge flakes and deterioration of its sedimentation properties. An
important factor is that the bacteria have a very high speed reproducing with the Twa. So, 1 mg of bacteria can form tens
of tons of bacteria per day in the absence of factors inhibiting their growth. Thus, the rapid growth rate of bacteria and
the high rate of nutrient intake are fundamental factors in biological treatment [18].

Figure 2 shows a diagram of classical aeration, that is, a diagram of the purification process in a flow-through
mode in an aeration tank with sludge return from secondary settling tanks and excess sludge removal for treatment [22].
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Fig. 2. Scheme of classical aeration
1 - aerotank; 2 - aeration air distribution system; 3 - secondary settling tank; 4 - sludge chamber

The membrane tank contains membrane cassettes for phase separation of purified water and activated
sludge. After the aeration tank, the source water enters the membrane module, is filtered through hollow fibers under
pressure, and then enters the purified water line. At this stage, purification is carried out due to the presence of a selec-
tively permeable barrier between the phases, namely the membrane. The membrane separation scheme is shown in
Figure 3.

Concentrate
Source water

—=[] ] —

Ju)

1/ 2/
Filtrate

Fig. 3. Scheme of membrane separation. 1 - apparatus; 2 - membrane

At present, membrane technologies are a fairly promising direction in wastewater treatment. They belong to
the category of resource-saving technologies, and their application helps to improve the quality of discharged
wastewater. They also make it possible to reduce the intake of natural waters by the possibility of reusing treated water
in closed water supply systems [14 | . The widespread use of membrane technologies in various industries is widespread
due to the fact that the properties of membranes are able to adapt to almost all technical requirements necessary for the
successful course of a particular process. Depending on the driving force, membrane processes are divided into baro-
metric, diffusion, thermomembrane, and electromembrane processes. The most widespread are barometric process-
ses. Ultra- and microfiltration membranes are widely used in membrane bioreactor installations. The characteristics of
barometric processes are shown in Table 2 [1].
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Table 2
Characteristics of barometric processes
Membrane process Pressure, bar Pore size, pm
Reverse osmosis 15-18 <0.001
Nanofiltration 5-20 0.001-0.01
Ultrafiltration 1-10 0.001-0.01
Microfiltration <2 >0.1

When choosing a membrane, it is important to take into account that it must have the maximum specific
productivity with selectivity capable of providing the required quality of the filtrate at the outlet, namely, the permissible
loss of solute and compliance with sanitary standards [1] .

The membrane bioreactor technology uses hollow fiber, flat, tubular membrane modules. The most widely
used hollow fiber modules are characterized by high packing density, low material consumption and low cost. For the
manufacture of membranes, I use materials such as polyvinylidene fluoride, polyethersulfone, polypropylene, polysul-
fone, polyacrylonitrile, etc. Less commonly, ceramic membranes made of aluminum oxide, titanium, and zirconium are
used in the design of membrane bioreactors.

The membrane module includes 2 washing modes: direct and reverse; if necessary, the optimal mode is selected
depending on the pollution and operating mode. Direct flushing is carried out with source water, back - with filtered
water. Also provides for chemical cleaning with acids and alkalis. One of the disadvantages of membrane reservoirs is
the possible development of microorganisms within membrane modules during operation. In this case, it is necessary to
disinfect and flush the filtration system. The membrane modules must be replaced every 6 months.

The clear advantages of a membrane bioreactor over traditional purification methods are:

¢ high efficiency of cleaning both from suspended solids and from microorganisms;

¢ low sensitivity to flow rate and quality of incoming water;

e the content of activated sludge in the membrane reactor is higher;

e full automation of processes;

e in comparison with common aerotank designs, the size of activated sludge flakes in the bioreactor is 5-10
times smaller, as a result of which the contact area of microorganisms and wastewater increases, which leads to an in-
crease in the efficiency of sorption by active sludge of micro-pollutants, heavy metals;

e smaller installation area compared to the aeration tank and secondary settling tank system, since the high
oxidizing capacity allows to reduce the duration of the water stay in the installation.

Despite the many advantages, the installation also has a number of disadvantages, among which are:

e periodic membrane contamination;

e high energy costs;

e high operating costs and membrane replacement;

e difficulties arising in ensuring the required level of aeration due to high concentrations of activated sludge.

Compared to the traditional treatment scheme, which includes mechanical treatment, a primary sedimentation
tank, aeration tank, a secondary sedimentation tank, a post-treatment filter and ultraviolet disinfection, in
the biomembrane technology, at the exit from the bioreactor, we obtain purified wastewater that meets the standard
indicators, thereby eliminating secondary sedimentation. Another important advantage over the traditional cleaning
scheme is disinfection on the membrane surface, which in some cases eliminates the need for addition-
al ultraviolet disinfection. Also, the technology of combining biological treatment and membrane separation ensures
high efficiency of cleaning from bacteria, viruses, suspended solids and a significant decrease in COD and BOD indica-
tors. The traditional scheme and the scheme of membrane separation are shown in Figures 4 and 5, respectively.

contaminated - Mechanical | I . gimentation
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Fig. 4. Traditional cleaning scheme
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Fig. 5. Scheme using biomembrane technology

Since the membranes are about ne and of the main elements of a membrane bio reactor must carefully monitor
their condition, as well as for the presence of membrane contamination. The main factors affecting membrane contam-
ination, the operation of membranes, and, therefore, the entire bioreactor, can be divided into the following:

e membrane characteristics: pore size, material, permeability;

e operating conditions: aeration, operating mode, organic load rate, temperature, hydraulic flushing, flow rate
of the filtered liquid;

e x Characteristics incoming water and the biomass: the composition of the initial waste water sludge floc size,
salinity, alkalinity, pH [11] .

When choosing the material from which the membranes will be made, attention is paid to its resistance to pol-
lution contained in waste water, as well as to chemical resistance when washing with acids and alkalis. Ceramic mem-
branes have good performance due to their high chemical resistance, high hydrophilicity and ease of cleaning. However,
they are rarely used in bioreactors due to their high cost and fragility. Polymer membranes are widely used. Despite the
fact that they are mainly hydrophobic, polymer membranes are characterized by high physical and chemical resistance,
as well as ease of establishing pore sizes. In terms of pore size, micro- and ultrafiltration membranes are widely used in
the design of a membrane bioreactor, capable of completely retaining bacterial flocs. An important factor in the design
of a membrane module is the membrane permeability, since the rate of sediment formation depends on it. In this case,
the concept of "critical flow" is introduced. If it is exceeded, then the growth of the sediment does not correspond to the
normal functioning of the membrane module. Control over the level of permeability can be achieved by hydraulic and
chemical flushing [11].

The composition and quality of the water entering the bioreactor also affects the membrane contamina-
tion. Thus, the content of readily biodegradable organic compounds in wastewater in large quantities can lead to the
formation of extracellular polymeric substances, such as polysaccharides, which, in turn, clog the membranes. It is pos-
sible to reduce the degree of membrane fouling and reduce the content of polysaccharides by increasing the age of the
sludge.

Aeration plays an important role in aerobic bioreactors. Firstly, it is the supply of oxygen for biological pro-
cesses. Secondly, it helps to clean the membrane surface. As the aeration rate increases, membrane contamination de-
creases. But at the same time, a high aeration rate leads to the destruction of sludge flakes, as well as to an increase in
energy consumption, and, consequently, costs. Thus, in order to establish a balance, it is important to choose the opti-
mal aeration mode.

During biological purification, microorganisms combine to form flakes, the size of which varies in a wide range
of 5-240 microns. The pore size has an effect on membrane fouling: the larger the floc size, the better the filtration pro-
cess, and therefore less membrane fouling. Mineralization has a negative impact on biological systems. Thus, the high
salt content promotes chemical deposition and electrostatic attraction to the membrane surface. Mineralization also
affects the biochemical properties of activated sludge, resulting in deterioration of membrane permeability and blockage
of pores, and, consequently, an increase in membrane contamination [11].

The rational use of water bodies is one of the most pressing and global problems of our time. The most promis-
ing solution to the problems associated with water purification is the introduction of new technologies [14].

By analyzing the composition of the wastewater dairy industry, the operating principle and mounting structure
can distinguish the following methods of improving the efficiency of cleaning and until exponent quality of treated wa-
ter:

1) To increase the purification of ammonium nitrogen, it is possible to install zones with attached microflora in
the structure of the aeration tank, since this problem can often be associated with insufficient age of activated
sludge [4]. That is, the maintenance of two types of microorganisms is ensured. One of them is free floating, the other is
attached to the carrier floating in the activated sludge.

2) Another way to optimize biomembrane technology is to reduce the sludge index. The silt index is under-
stood as its sedimentation capacity. That is, in case of poor sedimentation, sludge will be carried out along with the
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stream of purified water. The optimal value of the sludge index is up to 120 mg / 1. To reduce the sludge index, selectors
can be added to the membrane bioreactor design [22].

3) The use of adjustable centrifugal blowers in the design of the bioreactor to regulate the air supply to the aera-
tion tank.

4) C - Reductions duration of oxidation contaminants , which is defined by the formula:

Cien B Ciex

A Wt "
| 8,-(1-9) o

where Ci , Ci - the initial and final concentration of the i -th pollution,
en ex

(1)

a; - concentration of activated sludge,
S - ash content,
w, - specific rate of oxidation.

Thus, the duration of the oxidation can be reduced by increasing the concentration of activated sludge or de-
creasing the ash content. In this case, the rate of residence of wastewater in the bioreactor will be lower, and, therefore,
the productivity is higher.

Another important point is the analysis of the kinetics of oxidation of components during the purification pro-
cess, as well as the identification of inhibition mechanisms. The description of the regularities of the course of biochem-
ical processes is based on the application of the equations of enzymatic reactions. The kinetics of enzymatic reactions is
associated with the assumption of the existence of an enzyme-substrate complex and the following relationship [16 ]:

E+ST2ES—>E+P, 2)
1

where E - enzyme, § - substrate, P - reaction products, K - rate constants.
The dependence of the reaction rate on the substrate concentration is shown in Fig. 6 [16].

AT

“.5“.'“.'. fre—

K — [5]

M
Fig. 6. Dependence of the reaction rate on the concentration of the substrate

The graph shows that with an increase in the substrate concentration, the reaction rate reaches its maximum
value; at this moment, all enzyme molecules are bound into the ES complex , and the rate does not increase even with an
increase in the substrate concentration. This phenomenon is called substrate saturation. Substrate saturation equation,
or Michaelis-Menten equation:

@, [S
o= Lonl51 )
Ky +[S]
K,, - is the Michaelis constant.
This equation can be written in reciprocal values:
1 K 1

This model is described by the Lineweaver- Burk plot presented in Figure 7 [16].
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Fig. 7. Lineweaver-Burke Plot

From this graph, you can determine the maximum specific velocity, the Michaelis constant .

During the process of biological purification, substrate inhibition may occur, based on the inhibition of the rate
of oxidation by the substrate. It is often observed when there is a high content of organic contaminants typical for dairy
effluent. The principle of substrate inhibition is the formation of a negative complex upon binding of enzyme and sub-
strate molecules. The kinetic equation of substrate inhibition is described by the formula:

p= Do ;5 , €
K,+s+s/aK,

where & is the braking constant.

The braking constant can be used to determine the type and nature of braking, and, therefore, to take measures
to prevent it. At > 1, the deceleration can be reduced by increasing the dose of activated sludge. If <1, then it is necessary
to reduce the content of toxic substrate in wastewater [18].

5) Optimization of mass balance control systems to avoid high moisture content of the dewatered sludge [4].

According to the research results of the analytical company BCC Research :

Market Research Reports & Industry Analysis, the world market of membrane bioreactors shows an annual
growth rate.

The world market of membrane bioreactors over the past 10 years is shown in Figure 8 [23, 24].

milliard, $ The global market for MBR

year

Fig. 8. World market of membrane bioreactors

The intensive growth of the world market indicates the high efficiency of this technology. The widespread use
of membrane bioreactors is facilitated by the continuous improvement of their technology.

Conclusion. Taki m, the use of membrane bioreactors in flow diagram purification vysokokontsentrir ovannyh
wastewater enterprises dairy industry economically feasible. The beneficial effect of the use of a membrane bioreactor is
achieved due to a multiple increase in active biomass, as well as complete retention of microorganisms in the bioreactor,
and the absence of the need to use secondary sedimentation tanks. Removal of suspended solids, pathogenic bacteria,
viruses allows achieving high quality indicators of purified water. Another important advantage is the production of a
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small amount of excess activated sludge, and, consequently, the cost of mechanical dewatering and disposal is re-
duced [21].

Membrane technologies are a good alternative to traditional water treatment technologies. The introduction of
membrane technologies stimulates increased requirements for the quality of treated water, as well as a rapid increase in
water consumption and wastewater disposal.

The installation makes it possible to carry out deep purification of wastewater up to indicators that meet the
requirements of regulatory documents, and without additional blocks in the technological scheme [15 ]

Since the exact waters of the production of dairy products are characterized by a high content of organic con-
taminants, it can be concluded that the use of this installation is advisable.

The proposed methods will help to optimize the design of already existing membrane bioreactors and increase
the efficiency of wastewater treatment.
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E. A. Yeb6otapes [E. A.Chebotarev]
A. 1. Togpirns [A. D. Lodygin]

YIK 637.232.14.001 VICCIIEJOBAHWS CBOVICTB OCAJIKOB, OBPA3YIOIUXCS
IPU CEMTAPVPOBAHUM MOJTOYHOV CBIBOPOTKU U EE KOHITEHTPATOB

RESEARCH OF PROPERTIES OF SEDIMENTS FORMED IN COURSE OF WHEY
AND ITS CONCENTRATES SEPARATION

Cesepo-Kaskascknit depepanbbiit yansepcuter / North Caucasus Federal University,
e-mail: e-mail: allodygin@yandex.ru

Annomauus. IIpu cenapuposanuu MOIOUHOT CbIBOPOMKU U €€ KOHUEHMPAM08 MOKHO NOTYHUmMb NAMb BU006 0e1K0B020
ocadxa, Komopbole, 8 C6010 0uepedb, NoOPA3NeNTMCA HA 0CAOKU U3 NOOCHLIPHOTL U MBOPOIHOLU CHIBOPOMKU.

OcHosHvimu  pakmopamu  enusiouge HA COOepHaHue 6nazu 6 0cadKe, AGIAOMCA: CMPYKMYypPHble CBOLICMBA, BeIUMUHA
UEHMPOOEHHO20 YNIIOMHSAIOWAE20 0ABTIEHUS, MEMNepamypa cenapuposanus u epems ynaomuenus. Kax nokazanu uccnedosanus o6pasyoe
0Ca0K08, NOTyHaeMblX NPU CeNAPUPOBAHUU MOTIOHHOLL ChIBOPOMKIU U €€ KOHUEHMPAMOB, CIPYKMYpPHble CB0LICMBA UX JOCMAMOYHO CXOHCU.

SKcnepumMeHmanvHo onpedenieHvl C60LCMBA PAIUYHO20 0eNK08020 0CAOKA: 3ABUCUMOCb BANHOCIU OM YNILOMHSIOU4E20
0asneHus, 6nuAHUe CKOPocmu deopmanuu Ha 3HaveHus koapduyuenma spdexmusroil easkocmu. IomyuenHvie 0aHHble MOy
6vimb UCNONL308AHDL 0TI MATNEMAMUYECKO20 MOOETUPOBAHUSL NPOUECCA UEeHMPOOEHHOTE BbI2PY3KU 0CAOKA.

IIposedero axchepumeHmanvHoe MOOENUPOBAHUE NOBEOEHUS 0CAOKA HA KOHUUECKOTi NOBEPXHOCMU UALAMOB020 NPOCHIPAH-
CMBa, HA OCHOBAMUL KOMOPO20 onpedesier npedenbHbvLil yeon HAKIOHA KOHUYECKUX nosepxHocmeil 6apabana (Wnamos020 npocmpan-
cmea, mapenox u 0p.) K 20pu3oHmany. Smom pesynomam makie Heo0X00UMO YHUMbLBAMb NPU KOHCMPYUPOBAHUU 6apabaros cena-
pamopos 0717 MONOHHOLL CbLBOPOMKIU U € KOHUEHMPAMO8.

Honyuennvle 6 pabome 0arHbvie MOZYH UCNONb30BAMbCA NPU NPOEKMUPOBAHIUL ITEMEHINOE CHEUUATLHVIX CENapamopos ons
CHLBOPOMKIL.

KrtoueBpie coBa: GelKOBBI OCAaiOK, BIAXKHOCTD, 3(QeKTMBHAA BA3KOCTb, YrON HAKIOHA 00pasylolieil IITaMOBOTO
IPOCTPAHCTBA.

Abstract. Five types of protein precipitate can be obtained in the course of whey and its concentrates separation, which, in
turn, are divided into precipitates derived from cheese and curd whey.

The main factors affecting the moisture content in the sediment are: structural properties, the magnitude of the centrifugal
sealing pressure, separation temperature and compaction time. As shown by studies of sediment samples obtained during the separation
of whey and its concentrates, their structural properties are quite similar.

The properties of various protein sediments were experimentally determined: the dependence of humidity on sealing pressure,
the influence of strain rate on the coefficient of effective viscosity valuation. The data obtained can be used for mathematical modeling of
the centrifugal unloading of sediment.

An experimental modeling of the sediment behavior on the conical surface of the slurry space was carried out, on the basis of
which the limiting angle of inclination of the conical surfaces of the drum (slurry space, plates, etc.) to the horizontal line was deter-
mined. This result should also be taken into account for design of the separator drums for whey and its concentrates.

The data obtained can be used for special whey separators elements design.

Key words: protein sediment, humidity, effective viscosity, slope angle of sludge space generatrix.

Introduction. When separating whey and its concentrates , the following types of protein sludge can be ob-
tained:

- casein, obtained by separation of natural milk syvoro t ki;

- albumin obtained when separation of whey after to and gulyatsii proteins therein;

- the combined (casein, albumin), obtained by separation of the tension in tral whey;

- the combined (kz einovo albumin) obtained at separation conc and Rowan whey;

- albumin, obtained during the separation of concentrated milk serum from the mouth.
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Each, in turn, is divided into the precipitate of whey and sediment from tv about Rozhnev serum, and in some
cases, the precipitate obtained by separation of casein whey. Combined and albumin precipitate obtained by separation
CONC of bath whey, in turn, depends also on the degree of ¢y scheniya.

The difference in the types of serum depends primarily on the properties of the casein wasp e ka, as it is mani-
fested in the difference between the curd and the curd clot. Structural and mechanical properties of the albumin precipi-
tate from the curd and cheese syv of Rothko's close enough, as confirmed experimentally [1]. Combined sludge proper-
ties can be SPRO g nozirovany with regard to the properties of the individual components.

Materials and Methods. The moisture content of the sediment was determined by drying it with sand to con-
stant weight by analogy with the determination of moisture in protein dairy products.

The effective viscosity was investigated using reoviskozimetra ranging MSE growth d e formation from 10 to
100s .

To study the behavior of sediment on the conical surface was used in special with tang ION as a small rotor
with conical inserts mounted on the drive shaft sep as operators. The installation diagram is shown in Figure 3.

Results and Discussion. The main factors, affecting on the moisture content in the precipitate, are
struktu p properties of, the magnitude of the centrifugal sealing pressure, sealing temperature, separation time. Studies
have shown rainfall patterns obtained by separable and tion of whey and its concentrates, the structural properties of
their cx enough about Ms.

The results of the study of changes in the moisture content of the sediment, depending on the time
of its compaction during centrifugation in a test tube centrifuge , are given in Table 1.

Table 1
Change in moisture precipitate from the centrifugation time
Moisture,%, sediment
Centrifuged time, min Casein from whey Albumin from whey
whey curd cheese curd whey curd cheese curd
5 79.46 5 79.46 5
15 78.10 15 78.10 15
thirty 77.02 thirty 77.02 thirty

fifty 75.36 fifty 75.36 fifty

80 75.01 80 75.01 80

* Mass fraction of dry substances ( 30 £ 1) %.

The data obtained indicate that sediment compaction occurs most intensively at the beginning of the process,
i.e.in the first 15 minutes, then the change in humidity ( from 15 to 50 minutes) occurs at a practically constant rate,
which then decreases and the humidity becomes practically unchanged. This law of dimension allows us to conclude the
following:

- sediments formed during the separation of whey and its concentrates are easily compacted;

- high moisture content of protein particles of the sediment, especially whey proteins, does not allow to reduce
the moisture content of the sediment below a certain value, regardless of the compaction time.

As shown by the mathematical treatment of experimental data, changing the sludge humidity W during the en-
tire time range described equalized and eat type:

W =ar?+br+c, (1)

where 7 - centrifugation time, g b,c - the coefficients whose values listed in table 2 .

Table 2
The values of I coefficients of equation (1)
. Coefficient values
Sediment type
a b C
Casein from cheese whey 0,0009 -0,1384 80,1050
Casein from curd whey 0,0008 -0,1335 82,8600
Albumin from condensed cheese whey 0,0009 -0,1171 78,5990
Albumin from curd whey 0,0005 -0,1074 83,6300
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If we consider the change in the moisture content of the sediment in the range of 15 ... 50 minutes, i.e. during
the almost constant rate of humidity change, the change occurs linearly act to the formula:

W=ar+b, )

where @ ; and b , —are the coefficients, the values of which are given in Table 3.

Table 3
Values of coefficients of equation (2)
. Coefficient values
Sediment type
a b
casein sediment from cheese whey -0,0785 79,3140
casein sludge from curd whey - 0,0764 81,9791
albumin sediment from 22% cheese whey thickened to a mass fraction of dry matter -0,0576 77,7213
albumin sediment from curd whey -0,0772 83,2791

A further increase in the centrifugation time has practically no effect on the moisture content of the sediment.

Thus, it can be concluded that with a certain duration of sediment accumulation, which is used in the separa-
tors with tse n trobezhnoy periodic discharge of sludge, precipitate acquires properties (moisture), which then changes
nezn a considerably.

Since the accumulation of sludge varies radius location in the sludge etc. of space, the sealing pressure in differ-
ent sediment layers differently. This, in turn, pre d considers the presence of residue humidity, depending on the size of
the centrifugal seal Pressure e Nia.

The sealing pressure in the elementary volume of the protein sediment will be equal to :

dp = Ap,0’dr, (3)
where Ap; - is the difference in particle densities of protein and whey, kg / m *; @ - angular speed and the ¢; r - is the
radius of the sediment layer, m.

After integration from r = 0 to r = R, wherein - the radius of the sludge in the sludge space location n on we

obtain:
2
P, =Ap, sz? , (4)

where P,,, - is the sealing pressure, Pa.

The influence of the centrifugal sealing pressure in the drum separator vla w NOSTA precipitation was studied
experimentally. As a result of mathematical processing of the obtained results, it was found that this influence can be
described by the equation:

_ b,
W=a,P:, (5)
where P n - 18 the sealing pressure, MPa; and - coefficients, the values of which are given in table 4.
Table 4
Values I of the coefficients of equation (5)
. Coefficient values
Sediment type
a1 bz
Casein from cheese whey 61,206 -0,101
Casein from curd whey 60,633 -0,089
Albumin from condensed cheese whey 78,283 -0,011
Albumin from curd whey 86,282 -0,010
In turn, equation (5), taking into account formula (4), will take the form:
2
W =a,R™, (6)

a)Z
where a,, =a,(4p, 7 ).

Figure 1 shows the obtained dependences of the influence of the moisture content of the protein sediment on
the magnitude of the sealing centrifugal pressure.
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Fig. 1. Dependence of precipitation moisture on the sealing pressure: 1 - casein from cheese whey; 2 - casein from cheese whey;
3 - albumin from condensed cheese whey; 4 - albumin o go from curd whey

Analysis of the data reveals that the primary sludge densification process occurs at relatively nevys of com Pres-
sure (10 °Pa). With a further increase in pressure, the rate of moisture release from the sediment decreases slightly. The
moisture content of the casein sludge, for example, does not drop below 60%.

The obtained results are in good agreement with the experimental data on the sludge moisture content
from about brane after whey separation in the separators with manual periodic e tion discharge of sediment. In addi-
tion, it is necessary to pay attention to the fact that albumin sediment is more water-absorbing than casein sediment, but
in condensed whey, apparently due to prolonged heat treatment, it approaches in humidity to case and new sediment.

Results of the study samples of precipitation of the effective viscosity of the breast whey and its concentrates are
shown in Figure 2 as a dependency of the magnitude of the strain rate in logarithmic coordinates of a minute.

The effective viscosity, mPa - ©
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Fig. 2.- Dependence of the effective viscosity of the sediment on the rate of deformation: 1 - casein from cheese whey;
2 - casein from curd whey; 3 - albumin from condensed cheese whey; 4 - albumin from curd cheese and mouth

In the investigated area of the deformation rates obtained in logarithmic CCW p ordinates dependencies are
linear, which allows to describe the change of the effective viscosity equation Oswald de Vill 2]:

My =10 @)
where D, is the strain rate; #,and n are coefficients, the values of which are given in table 5.

The data obtained show that protein precipitates from milk whey and its concentrates belong to pseudoplastic
fluids with a pronounced non-Newtonian flow (7 <1). The degree of non-Newtonian behavior of protein precipita-
tion are significant differences and etsya of that of thickened whey and several more for precipitation of casein, albumin
thannss.

In elichina angle forming slurry to the horizontal space affects both the dynamics of sludge accumulation and
the rate Navigating e Nia cake layer along a conical surface. However, it should be borne in mind that the increase in
this angle, eventually leading to the cessation of movement wasp d ka on the surface of the slurry space.
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Table 5
Values of the coefficients in equation Oswald de il for precipitation of a s reversible and its concentrates
. Coefficient values
Sediment type
Ho n
Casein from cheese whey 128,62 0,49
Casein from curd whey 103,61 0,50
Albumin from condensed cheese whey 113,95 0,61
Albumin from curd whey 119,01 0,57

This is due to the fact that protein deposits have rather pronounced adhesion properties [3]. Furthermore, it
can be assumed that the n of keeping casein or albumin precipitate will depend not only on the angle of inclination of
the generatrix of the slurry space, but also on the ra of mers (the radii) of the cone since, protein precipitation have more
and cohesive properties and E [4].

Conditions stopping I movement (sliding) along a conical surface of the precipitate sludge space defined by the
relation:

ctga < fy, (8)

where « - is the angle of inclination of the generatrix of the conical surface of the slurry space to the horizontal; f, -

dynamic coefficient of friction-sliding on the conical sludge of surface sludge space.

Thus, the choice of quantity « depends on the availability of quantity data f ;- However, to obtain an objec-
tive values f, is problematic, since dynamical coefficient of sliding friction-affected by several factors [ 5 ]. Therefore

the division limit value  is advantageously carried out by simulation of sediment movement process of conical e tion
surface.

We have determined that all of precipitation formed upon separation of whey and its concentrates most pro-
nounced adhesive and cohesive properties of the region and gives a precipitate of casein whey. Such sediment was used
in experimental modeling the behavior of precipitation on the conical surface of the slurry space consisting
of Properties.

To determine the nature of the sediment sliding along the conical surface, experiments were carried out using a
special centrifuge (Figure 3) with a set of conical inserts with different angle of inclination of the generatrix (70 °, 75 °
and 80 °).

Fig. 3. Installation for modeling the behavior of sludge in the conical pover x NOSTA slurry space: 1 - key; 2 - cover;
3 - gasket; 4 - insert; 5 - to p pus; 6 - drive

The results led to the conclusion that the casein precipitate free n e forcibly relocated along a conical surface
with an angle of inclination of the generatrix 70°, some precipitate (at the top) remains on the conical surface with an
angle of inclination of the generatrix 75° and substantially uniformly exc and Gaeta on conical surface with an angle of
inclination of the generatrix 80°

Wherein the position of sludge in the second insert confirms Suppose e of about influence radius precipitate
location on the tapered surface at its dynamic coefficient-of friction, as in the lower part of the insert precipitate offline
(smaller radius), and in the upper part of the insert Preece m exists (radius greater) ...

The latter also suggests that it exists in the boundary precipitate 75° state when it ceases to n th travel about a
conical surface.
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In this case, it can be assumed that:
f, ~ ctg75" ~ 0,27, ©)

where the angle equal to 75° — the value limiting for the conical surfaces of the separator drum in contact with the sedi-
ment, and especially the slurry space.

Conclusion. The properties of various protein sediments are experimentally determined: the dependence of
moisture on the sealing pressure, the coefficient of effective viscosity on the rate of deformation. The data obtained can
be used for mathematical modeling of the centrifugal sludge discharge process.

Experimental modeling of the sediment behavior on the conical surface of the slurry space was carried out, on
the basis of which the limiting angle of inclination of the conical surfaces of the drum (slurry space, trays, etc.) to the
horizontal (75°). was determined. This result must also be taken into account when designing separator drums for whey
and whey concentrates.

The data obtained in the work can be used in the design of elements of special separators for whey.
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Penensus Ha MoHOrpadguio «MUTonM0rnsA 06pasoBaHus: OCHOBBI EArOTUIECKOI CENEeKINI
amut» / Kapabymenxo II. JI., ITogsoiickmit JI. 5., Pesakos P. I'. - M.: VI31-Bo «9x0H-VHpOpM»,
2018. - 234 c.

DEVELOPMENT STRATEGY ELITE AND ELITE EDUCATION

Review to the monograph "Elitology of education: fundamentals of pedagogical selection

of elites» / Karabushchenko P. L., Podvoysky L. Ya., Rezakov R. G. - Moscow: Ekon-inform
publishing house, 2018. - 234 p.

HaimoHanbHblit MccIeoBaTeNbCKuil TexHomorndecknit yausepeutet "MVCuC", Poccust, Mocksa, e-mail: n.podvoyskaya@misis.ru
National Research Technological University "MISIS", Russia, Moscow, e-mail: n.podvoyskaya@misis.ru

Annomauus. B peyensuu coenan 6v1600, 4mo 0aHHAS MOHOZPAPUS IMO BNOTHE YCNEUIHAS NONLIMKA HA MeOPeMUUecKOM
yposHe 8Hecmu 6K11a0 6 paspeuseriie NPoOEM COBPEMEHHOTL INUMON0eUY 00pa308aHU. DMOoMY CNOCOOCIB08AII0 MO, U0 ee A8MOPbl
0asHo pabomarom no amoii npobnemamuxe. OmmeueHvl 0c06eHHOCMU 0AHHOL PAbOmbL: a) MEHOUCUUNTUHAPHDLIL XAPAKMED, 4mo
00YC7108U710 HEOOXOOUMOCHD HECKONIbKUX HAYUHBIX U3MEPEHULL U 6) AKUeHM HA Nedaz02U4eckyo CeneKyuo Mum.

B Kauecmee nonoxumenvHozo acnexma moHozpagduu noouepKHymo, 4mo npu paccMompeHu npaKmuUecku 6cex 60npocos
U npobnem 3HAUUMENLHOE MECTO ABMOPbL YOEIUNU UX UCMOPULECKUM ACNEKMAM, COBPEMEHHOMY COCHOSHUI U NEPCNEKMUBAM UX
passumus. Buickaszama ysepenrocmo, 4mo eHuMamenvHoe 3HAKOMCMB0 ¢ 0AHHOL MoHozpagueti Gydem cnocobcmeosams HOHUMAHUI
cmydenmamu, MAZUCMPAHMAMU U BCEMU, KO UHMepPecyemcss 0aHHOTi NPpoOreMamuKotl, UCOPUY, COBPEMEHH020 COCHOSHUS, NPo-
Oniem u nepcnexmue Poccutickozo 06pas06aHus 6 4esioM, U SMUMHO20/3MUMApHo20 00pA306aHUS, 6 HACHHOCTIL.

KitoueBble coBa: aKMeOIOIMsA. aKCHOJIOTHA, TMYHOCTD, HayKa, 0OpasoBaHie, Mearorika, peKpyTupoBaHme, CeeKIus,
YHUBEPCHUTET, IINTA, STIUTONOTNA, IMUTHOE CO3HAHNE, STINTHOE 00 pa3oBaHMe, IMUTONIOIUA 00pasoBaHMA.

Abstract. The review concluded that the given monograph is a quite successful attempt to contribute to solving the problems of
modern elitology education at a theoretical level. This was facilitated by the fact that the authors have long been working on this issue.
The following features of this work are noted: a) an interdisciplinary nature, which necessitated several scientific measurements, and b)
an emphasis on pedagogical selection of elites.

As a positive aspect of the monograph it is emphasized that when considering almost all issues and problems the authors devoted a
significant place to their historical aspects, current state, and prospects for their development. The authors expressed confidence that a close ac-
quaintance with this monograph will contribute to understanding of the history, current status, problems, and prospects of Russian education in
general, and elite / top-end education in particular by students, undergraduates and everyone who is interested in this issue.

Key words: acmeology. axiology, personality, science, education, pedagogy, recruiting, selection, university, elite, elitology,
elite consciousness, elite education, education elitology.

Modern scientists (and not only them) often pay attention to the fact that the level of humanitarian education
has already become quite obvious. In this regard, there is growing interest in elite humanitarian education, which is
aimed and can form a type of responsible creative personality capable of fully realizing his potential, becoming a real
master of his craft, being able to have an effective educational impact on others, standing on different steps of the social
ladder. Then it is quite logical that a far from idle question arises: "who will bring up such an educator?", Since as far
back as K. Marx, as you know, asserted that an educator must be educated himself.

For the sake of fairness, it should be noted that the role and importance of elite education is more or less ade-
quately understood so far only in the scientific community, while neither society nor the authorities of different levels
have such an understanding, and education continues to focus exclusively on pragmatic utility.

In this regard, the following thought of the authors of the monograph under review deserves attention: “Do not
save on brains, but, on the contrary, develop your economy on their basis. Therefore, to save sin on the development of
the intellect . Those who save on education steal hope from future generations ”(p. 91).
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The authors of this monograph have long and fruitfully been working on the problems of elitology and educa-
tion in general, as well as on the problems of elitology in education, in particular. The bibliography speaks volumes
about this, from which it follows that the monograph uses 16 works belonging to P.L.Karabuschenko, 6 -
L.Ya. Podvoisky, 4 - R.G. Rezakov.

The latter, by the way, defended his doctoral dissertation on the topic “Socio-pedagogical conditions for the
formation of the intellectual elite in the system of continuous education” (Moscow, 2002).

The authors state that they are on the methodological positions of the national elitological science. Judging by
the use of scientific sources, special attention is paid to the works of one of the founders of the Russian scientific school
of elitology, one might say, the patriarch of Russian elitology Gennady Konstantinovich Ashin (1930-2011). In this
monograph, the authors used 17 of his scientific works, including those written in co-authorship.

It is noteworthy that P.L. Karabuschenko and R.G. Rezakov are co-authors of G.K. Ashina on the monograph
"Theoretical Foundations of Education Eliteology" (Moscow, 1998). In addition, P.L. Karabuschenko, in collaboration
with G.K. Ashin prepared and published the "Manifesto of Elitology" (Elitological Studies, No. 1, 2000). Another result
of their scientific cooperation is the article "Oligarchic and meritocratic tendencies in the assessment of modern elite
education”, published in the almanac "Questions of elitology: philosophy, culture, politics" (Vol.7-8, 2011).

At the same time, the authors share the views of representatives of Western meritocratic theories regarding in-
creasing the role of the scientific elite and increasing its influence on social and political problems.

Thus, recalling that the term "meritocracy” (from Latin meritus - worthy and Greek kratos - power) was intro-
duced by Western sociologists M. Young and D. Bell in the middle of the 20th century. to designate the stratum of so-
ciety that supplies intellectual leaders, the authors of the monograph conclude that Russia needs a meritocratic model of
education. And this automatically means elitization of the entire educational and upbringing process as a whole (p. 95).

One of the features of the peer-reviewed work is that it is interdisciplinary in nature and lies at the junction of
several social sciences and humanities, which necessitates several scientific measurements that involve a fairly wide
range of consideration.

Another feature of the monograph is that it pays attention to the pedagogical selection of elites (this is even in-
cluded in the subtitle of the title). At the same time, the authors note that this problem is one of the central themes of
modern elite studies, since in this case we are talking about the professional selection (election) of the best to elite social
groups. One of the goals of this work, as the authors emphasize, is to substantiate the need to introduce into the sphere
of pedagogical science such a concept as “selection of elites”, which already exists in sociology, political science, acmeol-
ogy and elitology (pp. 5-6).

Structurally, the monograph includes:

"Introduction: modern humanitarian problems of elite selection”,

and three chapters:

1. "Elite and elite education” yesterday "," today ", tomorrow".

2. "Pedagogy of the Elite".

3. "University and modern technologies of elite selection”.

"Conclusion" titled "Instead of a conclusion: elite spirit and elitization of society."

Obviously, for a successful solution to any problem, a clear definition of the concepts used and the content that
the author puts into them is necessary. Guided by this principle of scientific work, the authors reveal the content and
essence of the concepts used.

So, in the introduction, they draw attention to the semantic difference between the concepts of "elite" and "elite". At
the same time, it is argued that “elite” always indicates meritocracy, while “elite” - oligarchy. The essence of the terminology is
as follows: "elite" indicates personal dignity, the superiority of the individual over its status, the domination of content over
form. “Elite” is a status advantage, it is an ambitious prestige, the domination of form over content (p. 15).

Such a concept as "pedagogy of the elite” is characterized as the process of the genesis of the elite personality,
included in the pedagogical process, i.e. a socially and personally determined process based on sound goal-setting. The
subject of the “pedagogy of the elite” is the very process of purposeful elitization of the individual along the paths of his
sociocultural development (p. 12).

The introduction sets out the main tasks of monographic research. Here are some of them (abbreviated):

- to comprehensively consider the general characteristics of modern elitological science;

- to reveal the gnoseological essence of elite pedagogy;

- to describe the doctrine of elitology of education about the genesis of the manifestation of elite in a person;
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- to draw conclusions about the essence of the elite education system and make a forecast for the prospects for
its further development in Russia and the world (p. 13).

The duties of elite education are also indicated here, among which, in an abbreviated form, the following:

- ensuring the initial and subsequent stages of personality elitization;

- ensuring the development of the country's intellectual (scientific) potential;

- ensuring the country's economic independence by training highly qualified specialists (p. 20).

In the first and second paragraphs of the 1st chapter, the history of the development of elite education and the
history of classical elite education ("Plato's elite pedagogy") is presented, i.e. elite education "yesterday". The third sec-
tion examines how the traditions of Plato's elite pedagogy are represented in the Russian philosophical culture of
the 20th century, i.e. it is an elite education “today”. Here it is concluded that Russian philosophy gave preference to
elite education, fully and completely on the side of meritocracy (p. 78-79).

In the fourth paragraph of this chapter (we will dwell on it more than others - N.P.), titled "Elite education" to-
morrow ": challenges of the XXI ", it is emphasized that the elite education system provides for the effective implementa-
tion of advanced scientific technologies into the educational system, passed the world expertise. The data cited by the
authors indicate that such technologies are already available, however, even if not all of them can be used in educational
processes, the information about their availability itself provides reliable grounds for conducting scientific research in
the framework of training professional specialists (p. 85).

Leading Russian politicians (in this case, the authors mean the President of Russia V.V.Putin - N.P.), who have
realized that the quality of their elites directly depends on the quality of their professional education, have recently spo-
ken about the high importance of education. It is precisely this that plays an extremely important role in the post-
industrial society, being the most important factor in the growth of social consciousness, moral values and the strength-
ening of democracy. In addition, as technologies improve, the labor market gives preference to more and more qualified
specialists (p. 91-92).

It is noted that the issue of elite education and its role in reforming the Russian education system was generally
raised at hearings in the State Duma (the authors briefly analyze the results of parliamentary hearings in 1996 and 2000 -
N.P.). For the first time, elite education was discussed in the State Duma in May 1996. It is noteworthy that the hearings
were called “Education and National Security of Russia”.

The authors draw attention to the presence of some confusion regarding the problem of elite educa-
tion. Moreover, this takes place not only at the level of everyday consciousness, but also in the media (in the Russian
media at the turn of the century, the number of publications on the problem of elite and elite education increased signif-
icantly), and even in scientific literature. At the same time, the authors point to several points:

- elite education is traditionally linked with the so-called education for the rich, “children of the new Russians”
(p- 95);

- direct (and sometimes even hostile) opposition of such concepts as “popular” and “elite” (p. 96);

- Doctor of Pedagogical Sciences V.S. Avanesov believes that elite education is necessary, but not timely. It does
not contradict public education, but it must be left for "later" (p. 96).

Criticizing these views convincingly enough, the authors draw conclusions with which it is difficult to disagree:

- the respected professor-consultant of MGIMO forgets that Russia may not have this very "later" (p. 96);

- Russia's leadership has always been in its educational system, where elite forms of education did not compete
hostilely, but peacefully coexisted with mass educational institutions (p. 97);

- it's time to understand that in the 21st century elite education will be the most important component in the
national security system of any state, especially one that claims to be the leader (p. 98).

Noting that Russia has entered the 21st century with a weakened system of national education, the authors be-
lieve that it is possible to get it out of the abyss of the crisis with the help of developments in the field of elite education
and point to three main directions:

1) genuine elite education for gifted children (the future intellectual potential of the country);

2) prestigious education for the children of wealthy parents - let the oligarchs also invest in the education sys-
tem (at the present time it can be stated that our oligarchs prefer not to invest in the Russian education system, but to
educate their children abroad - N.P.).

3) retraining of the existing political and business elite of Russia (p. 98).
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According to the authors, with whom we are in solidarity, political elites (and not only Russian ones) are sorely
lacking in professional training. In this regard, it is proposed to introduce a system of "primary" (political universal edu-
cation) and "classical" (obtaining professional knowledge at the university level) political education. The Civil Service
Academy is cited as an example (p. 99).

The content of the 2nd chapter "Pedagogy of the Elite" is revealed through the analysis of such concepts as "se-
lection", "recruiting”, "circulation”, "mass and elite consciousness", "psychology of elite", "the problem of elite" (elitologi-
cal personalism "). Let's pay attention to how some of them are characterized.

The most interesting of them seems to us to be the concept of "selection”, which the authors consider from dif-
ferent angles. By the way, even in the introduction it is noted that selection, as modern elitology understands it, is a pro-
cess of professional selection of the best (worthy) from among the good. At the same time, “good” is understood as the
potency of the “best” ( p . 5-6).

Here, in the second chapter, it is pointed out the difference between selection and recruiting. So, if recruiting is
a process of joining the elite, then selection is a longer and more complex process that precedes recruiting (p. 102).

Here are several characteristics of selection proposed by the authors:

- in selection, clear traces of the transformation of an individual into an individuality, a qualitative growth of
individuality into a personality are found;

- selection is a process of gradual separation of the elite quality from mass traits;

- selection allows you to streamline the relationship between mass and elite personality traits;

- any selection is a "campaign for the best", and political selection is also a campaign for power (pp. 107-109).

3

To this we can add the following thought regarding selection: “... the genesis of personality is the most interest-
ing moment in the selection of elites” (pp. 148-149).

As for the elite / elite consciousness, then, according to the authors, it can be characterized by such qualities as:

(1) consistency; (2) purposefulness and severity of thinking; (3) true knowledge; (4) dominance of theoretical
scientific knowledge; the predominance of the theoretical over the mental; (6) creativity (p. 125). The disclosure of these
qualities is also presented (p. 125-128).

In the paragraph "Psychology of elite: feeling and living of elite", it is worth considering (1) the psychology of
the social elite and (2) the psychology of the cultural (or spiritual) elite. In the first case, the psychology of political elites
and the psychology of the business elite (oligarchy) are distinguished (pp. 136-139). In the second - the psychology of
the scientific (intellectual) elite and the psychology of the spiritual (cultural and religious) elite (pp. 139-140).

The problem, which is considered in the paragraph "The problem of elite ("elitological personalism"), the au-
thors consider it quite possible to call” elitology of the free spirit. " They emphasize that in their analysis they relied on
the personalistic concept of the free spirit of N.A. Berdyaev, who brilliantly linked together the philosophy of personali-
ty with the philosophy of the spirit and the concept of spiritual aristocracy (p. 152).

In the first paragraph "The mission of the university and the problems of pedagogical selection of elites" of the
3rd chapter "University and modern technologies of selection of elites”, the authors pay special attention to identifying
the role of the university as a kind of epicenter of modern technologies of selection of elites. It is emphasized that “in
the 21st century the University is the most important mechanism in the selection of elites, since it creates their qualita-
tive superiority” (p. 162).

The issues of the relationship between the State and the University (that is, with a capital letter! - NP), elitiza-
tion of an educational institution, modern political education, teaching "elitology" in universities and the prospects for
its development as an academic discipline are considered.

The other three sections of this chapter are interesting and informative. The second is “Russian Science and
Education: Problems and Development Trends”, the third is “Acmeology and the Problem of Professional Efficiency of
Modern Elites” and the fourth is “Axiology of Elites: Criteria for Evaluating Elite Quality”. When considering these
problems, the authors analyzed a significant amount of scientific literature, including in a foreign (English) language.

Summing up the results of our review, we note the following:

- it is important that in the context of the analysis done, when considering practically all issues and problems,
the authors gave a significant place to their historical aspects, the current state and the prospects for their develop-
ment. This approach cannot fail to attract approval;

- a brother of the source account to the research base. The authors studied a wide range of domestic and for-
eign scientific literature. Suffice it to note that the bibliography includes 202 sources of scientific literature, 37 works
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from periodicals, 45 sources in a foreign (English) language (it should be noted that the authors used 30 of their scien-
tific works, including 4 in English);

- note the stylistic features of all chapters of the work. They are written in good literary language, moderately
emotional, which only helps the reader to assimilate the "academic meaning" of what is written. The general impression
is that the work is easy enough to read with interest;

- the authors write simply, easily, sometimes even figuratively, which is very important, since it makes it possi-
ble to use the monograph in the educational process in the classroom with bachelor students and, possibly, undergradu-
ates of various faculties, which expands the scope of its practical application.

- undoubtedly, work with this monograph will contribute to the understanding by students and undergradu-
ates of history, the current state, problems and prospects of Russian education in general, and elite / elite education, in
particular. It is possible that this may arouse interest among a wide range of readers.

There is no doubt that the monograph meets all the requirements for this kind of scientific research. This is a
solid and serious work, written at a very good scientific and theoretical level. In general, the authors have coped with the
tasks and the monograph is a fairly significant scientific achievement.

At the same time, some comments and suggestions can be made to the authors of the study under review:

- it is possible that researchers should pay more attention to new and latest developments of Western scientists
and, if necessary, constructively argue with them, defending the interests of our, domestic science.

- some of the authors' statements seem to be at least controversial. For example, it is difficult to agree with the
following thought: “Morality is always elite, since it strives to achieve perfect forms of being of the spirit”
(p. 153). Indeed, one thing is "morality” as a general philosophical and ethical concept, and another - as a concept that
determines the behavior of one or another large group of people, not all of which (groups) can be classified as elite, but
have their own morality;

- there are technical comments. For example, there are typos (there are not many of them, but they are). And
one more thing: in the "Contents" it is indicated that the 3rd paragraph of the 2nd chapter begins from page 145, and the
beginning of the 4th paragraph is left without any indication at all. However, as follows from the text of the monograph,
the 3rd paragraph starts from 131 pages, and the 4th from 145. It is clear that this, one might say, is a purely technical
misunderstanding.

General conclusions:

- it seems that the monograph under review is a completely successful attempt at a theoretical level to make a
certain contribution to the solution of a difficult problem regarding the modern elitology of education. It is important to
note that throughout the monograph, the authors provide a lot of data in support of their theoretical conclusions;

- the content of this monograph quite convincingly shows that it was prepared by scientists who are well aware
of the object of research, and its subject, and its problems. Thus, it can be stated that the domestic elitological science
has been supplemented by research that opens up new perspectives and directions in the elitology of education;

- and the second of the reviewed monograph can only wish that they do not stop there, but continue this inter-
esting and promising scientific project;

- this can be hoped for, since the authors themselves notice that many complex and interesting questions re-
main outside the scope of this study, the resolution of which is waiting in the wings.

Well, let's wait ...
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B KPBIMY

ANALYSIS OF THE MAIN DIRECTIONS OF GASTRONOMIC TOURISM
IN THE CRIMEA

Annomauus. B 0annoii cmamove nposedén aHANU3 CYUECMBYIOUsUX HANPABIEHUTE 2ACMPOHOMUYECKO20 MYPUIMA HA NOTLY-
ocmpose Kpuim. IIpedcmasnen nepeuens eacmporomudeckux noxayuii 6 Kpoimy 3a 2019 200. Buisiénervt ocHosHble npobnemvl passi-
MUs 2CMPOHOMUUECKO20 MYPUSMA HA NOMLYOCPOEe.

KroueBble cToBa: racTpOHOMIYECKMIT TYPU3M, HALMOHA/IbHAA KYXH, BIHO, TaCTPOHOMIYECKMI (ecTuBalb, perioH, mo-
yocTpoB KpbIM.

Abstract. This article analyzes the existing directions of gastronomic tourism on the Crimean Peninsula. The list of gastro-
nomic locations in Crimea for 2019 is presented. The main problems of the development of gastronomic tourism on the Peninsula are
identified.

Key words: gastronomic tourism, national cuisine, wine, gastronomic festival, region, Crimea Peninsula.

Tourism is one of the main directions of development of the Crimean peninsula.

Tourism is a multifaceted phenomenon that encompasses a huge number of human interests and hob-
bies. [one]

Today there are many types of tourism that can attract a large number of tourists to the peninsu-
la. One, relatively new, directions is the gastronomic tourism .

Gastronomic (culinary) tourism involves enriching the tourist experience with trips to gastronomic regions
that involve any gastronomic tourism activities such as visits to food producers, food festivals, food fairs or farmers'
markets. Gastronomy in the context of tourism includes a combination of products, services and activities that empha-
size the uniqueness and traditions of a given place, representing typical products and recipes of the region, as well as the
talent and creativity of producers and culinary artisans. [one]

The distinctive features of gastronomic tourism include the following factors:

1) absolutely all countries have conditions for the development of culinary tourism, and this is a unique distin-
guishing feature of this type of tourism;

2) gastronomic tourism is not seasonal; you can choose a suitable tour for any time of the year;

3) gastronomic tourism to one degree or another is a constituent element of all tours. But unlike other types of
tourism, acquaintance with the national cuisine becomes the main motive, goal and main element of gastronomic travel;

4) the promotion of local farms and food producers is an integral part of any gastronomic tour. [2]

The target audience of food tours includes:

e tourists wishing to join the culture of the country through its national cuisine;

e gourmet tourists - people with high food requirements and exquisite taste;

e tourists using the culinary tour for the purpose of training and obtaining professional skills
(chefs, sommeliers , baristas , tasters, restaurateurs);

e representatives of travel companies traveling to study this tourist destination. [one]

In recent years, gastronomic tourism in Crimea is gaining more and more popularity. As a result, more and
more gastronomic locations are appearing that can attract tourists.

The most common gastronomic destination in Crimea is Wine Tourism. Wine tourism (enoturizm ) - hiking,
the purpose of which is (or includes) wine consumption, purchase wine directly in the winery (brewery). Wine tourism
can include visits to wineries, vineyards, famous restaurants, wine festivals, and other special events. [one]

To visit, for tourists , are open , as already well-known , wineries, such as:

Production and Agricultural Association "Massandra';
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Factory of sparkling wines "Novy Svet";

Inkerman Factory of Vintage Wines;

Agrofirm "Zolotaya Balka";

Winery "Solnechnaya Dolina";

Wine Farm "Manor Perovsky" ( winery " Alkadar " they Sophia Perovskoy);
Factory of Vintage Wines KOKTEBEL;

and the growing popularity of "young" wineries:

To the non-commercial enterprise ALMA VALLEY;

To the foreign farm "House of the Zakharyins";

VK "SATERA";

To the foreign farm UPPA Winery.
Wineries located on the entire territory of the peninsula, so the tourist, in gastrotura, not only learns about the
history of wine production and technology, but also reveals the splendor and diversity of the nature of the Crime-

an peninsula.

Ethno- gastronomic tourism in Crimea is another popular direction of gastronomic tourism. The purpose of
this tourism is acquaintance with the national cuisine of the Crimea, the most vividly represented by dishes of
the Greek and Crimean Tatar cuisine, as well as the dishes of the ancient Karaites and Krymchaks.

The emergence in the Crimea small private dairies ("Mountain dairy", farm "Nusia"; with yrovarnya "Tavrika",

Etc.) producing crafting cheeses, contributed to the development of the rural gastronomic tourism, tk on many dairies
are guided tours followed by a tasting of cheeses.

Event gastronomic tourism is represented in Crimea by various gastronomic festivals. The purpose of these fes-

tivals to

acquaint

guests with meals and drinks from traditional x Krimsky 's products : Chernomorsk oh fish 's,

midi th, Rapan s oysters. Crimean honey and Crimean herbal tea are especially popular with tourists.
In 2019, the following gastronomic events took place on the peninsula:

Table 1

Gastronomic events on the Crimean peninsula for 2019

the date of the Location Event Purpose of the event
February 1 to As part of the festival, Sevastopol restaurateurs offer
March 3 . . gastronomic sets from the menu of Crimean cuisine
Sevastopol gastronomic festival . .
Sevastopol .o B for 990 rubles. The purpose of the event is to intro-
Crimea on a plate . o .
November 15 to duce you to dishes from traditional Crimean prod-
December 15 ucts. Development of year-round tourism in Crimea
Popularization of national traditions, cuisine and
V Festival of the national cuisine P ) )
Sevastopol . Eco- ) customs, the formation of mutual interest, respect for
May 2 . B of the peoples of Crimea . . .
park "Lukomorye other mores, peculiarities of behavior of various peo-
and Sevastopol .
ples and religions
. . Within the framework of the festival, master classes
. Gastronomic festival .
June 15-16 Feodosia B . by professional chefs are held, who share the secrets
Barabulka-2019 .
of preparing Black Sea fish
Third Crimean Festival
. The goal is to tell a wide audience about Russian
July 20-21 Koktebel of Wine and Gastronomy . . o .
. ] wines and Crimean cuisine professionally
In Vino Veritas
The festival is organized with the aim of diversifying
. First Crimean Ice Cream the leisure of cit‘Tzens, to support the cultural .develop—
17 august Simferopol o ) . ment of the peninsula and create a favorable image of
Festival "Ice- Crimea - 2019 ] . . . . i
Crimea, increase social satisfaction of the population,
as well as to support small businesses in the region
. . The festival features Crimean agricultural products
Gastronomic Festival . .
September 14-15 Koktebel ) o and a variety of culinary trends of the peoples of
Harvest Festival .
Crimea
Popularization of the achievements of Crime-
Harvest and an winemakers, farmers and restaurateurs, as well as
September 28-29 Sevastopol . . . . . . .
Wine Festival WineFest - 2019 the promotion of wine and gastronomic tourism on
the peninsula
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6 october Eupatoria Pumpkin festival Developing of year tourism Crimean
October 25-26 Simferopol V Crimean Festival Development of year-round tourism in Crimea
of Coffee and Food
Festival of confectionery art
October 25-26 Simferopol “Tortida 2019: Theater Development of year-round tourism in Crimea
of desserts"
Crimean festival of wine and gas- | First place in the final of the National award of event
November 1-3 Yalta B . .
tronomy "Novemberfest tourism Russian Event Awards 2019 [27]

Conclusion. The peninsula of Crimea has a huge potential for development I gastronomic tourism, as here there
is an unique cuisine of the Crimea, which incorporates the best national dishes, the people living on the peninsu-
la; and winery with endless E vineyard s; and farms that produce natural food and, finally , traditional Crimean products.

But, despite the significant development of gastronomic tourism in Crimea in recent years, for the full disclo-
sure of the existing potential it is necessary :

- todevelop work standards in the field of gastronomic tourism in order to obtain better quali-
ty gastronomic tourism products;

- make available information on existing gastronomic tours, independent gastronomic locations and event gas-
tronomic events.

JINTEPATVYPA

1. Ouumknonexus typusma: MoHorpadust / Ilop ob1ueil pefakipeit JOKTOpa MCTOPUYECKUX HAYK, Ipodeccopa A. A. Denymua,
Hay4Hasg PeJaKIs HOKTOpAa SKOHOMMYECKNX Hayk, mpodeccopa H. A. Ilmatonosoit. M.. HII «KuT», ®I'BOY BO «Poccuitckmit
TOCYJAPCTBECHHDI YHUBEPCUTET TypU3Ma M cepBucar», 2017. 496 ¢

2. Ilnenpkosa K. C. Ycnousa passutusa racrpoHoMudeckoro rypusma 8 Poccun u B mupe / K.C. Illnenskosa, B.O. Crruesa //
Konuenr. — 2014. — Ne 07 (u1o071b). [3nexTponnstii pecypc] URL: http://e-koncept.ru/2014/14198.htm. (zata o6pamennsa 18.01.20)

3. Oduumansusiit caiit TocymapcrBennoe yHurapHoe mupepnpustine Pecny6mmkn Kpoim  "TIpousBopcrBeHHO-arpapHoe
obpenunenne "Maccanppa” [anexrponnsiit pecypc] URL: http://www.massandra.su/degustaciya.html (gata o6pamenmns 18.01.20)

4. Odurmanbusiii caitt AO "3aBop mamnanckux e "Hoseii Cer” [amextponnslit pecypc] URL: http://nsvet-crimea.ru/vinnye-
tury-kryma-na-zavod-shampanskix-vin-novyj-svet (nata o6pamenus 18.01.20)

5. Odurmanpueii caitt TTAO «INKERMAN» [anexrponnsiii pecypc] URL: http://inkerman.ru/excursions/ (mara o6pamenus
18.01.20)

6. Odumaneueii caiit Bunopenpaeckoe mpenpnpusartre "3omoras banka" [snexrponnsii pecypc] URL: http://zolotaiabalka.ru/-
ecosystem/ (gara obpamenns 18.01.20)

7. Oduumanbublit caiit Bunopempueckoe xo3aiictBo «ConHeuHas [omMHa» [snexTponHbil pecypc] URL: https://sunvalley-
1888.ru/ekskursii-i-degustatsii (zara o6pamenns 18.01.20)

8. Odwurmaneueii caitr Bunopensyeckoe xossiictBo «Ycagpba IlepoBckux» [smexrponnsii pecypc] URL: https://perovsky-
winery.ru/ru/tours/ (gara o6pamenus 18.01.20)

9. Odurmansusiii caitr 3aBoxg Mapouneix Bur KOKTEBEJID [snextponnsiit pecypc] URL: http://vino-koktebel.ru/projects/-
ekskursii/ (mara o6pamenus 18.01.20)

10. OdunmansHsiit caitr  Buxogenpueckoe npemupusatue ALMA VALLEY [snexrpounsii pecypc] URL: http://alma-
valley.ru/tour/ (mara o6pamenns 18.01.20)

11. O¢uunansueiii caitt Bunogensueckoe xossaiictBo «Jom 3axapeuusix» [smexrponusnt pecypc] URL: http://valeryza-
harin.com/ru/page/tours (gata obpamenus 18.01.20)

12. O¢unmansusiii caitt BK « CATEPA» [anexrpounsiit pecypc] URL: http://essewine.com (mara o6pamenns 18.01.20)

13. O¢unuanpHslit caitt Bunopenbuyeckoe xo3siictBo UPPA Winery [snexrpounsiit pecypc] URL: https://uppawinery.ru/vinnyj-
tur/ (mata obpamenns 18.01.20)

14. Oc¢unmansusiit caiit T'opuas ceiposapus [amekTponusiii pecypc] URL: http://ropuas-ceiposapua.pd (mara obpamenus
18.01.20)

15. ®epma «HIOCS» [anmexrponnsiit pecypc] URL: https://vk.com/fermanusya (zara o6pamenns 18.01.20)

16. Coipopapus Taspuka [snexrpornstit pecypc] URL: https://vk.com/tavrikacheese (gata o6pamenns 18.01.20)

17. O¢uunansuerii caitt CeBaCTOMONBCKMIT racTpoHOMuUecKuit PpectuBans «KpsiM Ha Tapenke» [smexrponnsii pecypc] URL:
https://sevgastrofest.ru (zara o6pauierua 18.01.20)

18. B sko-mapke «/IykoMopbe» mpomén V decTuBaab HaMOHAAbHON KYXHHU HapoyoB KpbiMa u CeBacTommonaA [s7eKTpOHHBIA
pecypc] // «Cesacromonsckuit dapsarep fobpa» ITopran nHGOPMAIMOHHOI HOAXEPXKKM HEKOMMepUYecKux opraHmsaruii r. CeBacTomoss
2019.02 mas, URL: http://sevdobro.ru/v-eko-parke-lukomore-proshyol-v-festival-nacionalnoj-kuxni-narodov-kryma-i-sevastopolya/ (mara
obpamenns 18.01.20)

Bbinyck Ne3, 2020 145




COBPEMEHHAA HAYKA U MHHOBALUWMN

19. B ®eomocui cOCTOAIOCH OTKPHITHE TacTpoHoMudeckoro decrusans «bapabynska» (poropemoprax) [srnexTpoHHBI pecypc]
/] Tlopran Topox 24. ®eomocua 2019. 16 mwons, URL: https://gorod24.online/feodosiya/news/102087-v_feodosii_sostoyalos_otkryitie_-
gastronomicheskogo_festivalya_barabulka_fotoreportaj.html (zara o6pamenns 28.01.20)

20. In Vino Veritas Kokre6enb [anexrponnsii pecypc] URL: https://vk.com/invinoveritas.koktebel (nara o6pamenis 18.01.20)

21. B Kpoimy mpoiifer decTuBaab MopoxeHHOTo «Afic-Kppim - 2019»  [amexTponHbIt pecypc] // ExeHemempHas
nadopMannonnas rasera «Cymakckume BecTw» 2019 16 aBrycra, URL: http://vesti-sudak.ru/2019/08/v-krymu-projdet-festival-
morozhennogo-ajs-krym-2019/ (mara o6pamennus 18.01.20)

22. Odmumansusbii caiir AkBamapk «Koxrebens» [snexrponnsii pecypc] URL: https://aquapark-koktebel.ru/15-16-sentyabrya-
otmechaem-prazdnik-urozhaya/ (gata o6pamens 18.01.20)

23. TIporpamma dectupant WineFest-2019 B Cepacromorne [snexTpoHHBIT pecypc] // CpeficTBO MaccoBoii MHPOPMAIN CeTeBOE
mspanme «Cesacromonbckmit  Koppecmonment» 2019. 23 centabps, URL:https://sevkor.ru/programma-festivalya-winefest-2019-v-
sevastopole/ (mara o6pamenys 18.01.20)

24. decruBamb THIKB IpoitnerT 6 okTaAbpsa B Epmaropum [smexrponubit pecypc] //O6bapmenua KpbiMa - Hocka 6GecIUIaTHBIX
o6bapnernit 2019 02 oxrabpa, URL: https://ok-crimea.ru/evpatoriya/afisha/2019/5141/festival-tyikv-proydet-6-oktyabrya-v-evpatorii/ (zara
obpamennst 18.01.20)

25. Odmumansusiii caiir V. Kpsimckuit gectusans xode u efpr [anexrpornsii pecypc] URL: https://coffeefestcrimea.ru (mata
obpamenns 18.01.20)

26. Toprupa 2019 decruBanb KOHIUTEPCKOTO M MEKAPCKOroO MCKyccTBa [anekTponHsiit pecypc] URL: https://vk.com/tortidafest
(mata obpamenns 18.01.20)

27. "Hos6pbdect” cran mydmmm racrpoHomMirdecknm cobsiruem Poccun B 2019 rogy [snexrponnsiit pecypc] // CereBoe uznanme
PUA Hosoctu 2019. 17 Hos16ps1, URL: https://ria.ru/20191117/1561044365.html (mata o6pamenns 18.01.20)

REFERENCES

1. Ehntsiklopediya turizma: monografiya / Pod obshchei redaktsiei doktora istoricheskikh nauk, professora A. A. Fedulina,
nauchnaya redaktsiya doktora ehkonomicheskikh nauk, professora N. A. Platonovoi. M.: NP «KIT», FGBOU VO «Rossiiskii gosudarstvennyi
universitet turizma i servisA», 2017. 496 s

2. Shpen'kova K.S., Sycheva V.O. Usloviya razvitiya gastronomicheskogo turizma v Rossii i v mire // Kon tsept. — 2014. - Ne 07
(iyul’). [ehlektronnyi resurs] URL: http://e-koncept.ru/2014/14198 htm. (data obrashcheniya 18.01.20)

3. Ofitsial'nyi sait Gosudarstvennoe unitarnoe predpriyatie Respubliki Krym "Proizvodstvenno-agrarnoe ob“edinenie "Massandra"
[ehlektronnyi resurs] URL: http://www.massandra.su/degustaciya.html (data obrashcheniya 18.01.20)

4. Ofitsial'nyi sait AO "Zavod shampanskikh vin "Novyi Svet" [ehlektronnyi resurs] URL: http://nsvet-crimea.ru/vinnye-tury-
kryma-na-zavod-shampanskix-vin-novyj-svet (data obrashcheniya 18.01.20)

5. Ofitsial'nyi sait PAO «INKERMAN» [ehlektronnyi resurs] URL: http://inkerman.ru/excursions/ (data obrashcheniya 18.01.20)

6. Ofitsial'nyi sait Vinodel'cheskoe predpriyatie “Zolotaya Balka“ [ehlektronnyi resurs] URL: http://zolotaiabalka.ru/ecosystem/
(data obrashcheniya 18.01.20)

7. Ofitsial'nyi sait Vinodel'cheskoe khozyaistvo «Solnechnaya dolinA» [ehlektronnyi resurs] URL: https://sunvalley-
1888.ru/ekskursii-i-degustatsii (data obrashcheniya 18.01.20)

8. Ofitsial'nyi sait Vinodel'cheskoe khozyaistvo «Usad'ba PerovskiKH» [ehlektronnyi resurs] URL: https://perovsky-
winery.ru/ru/tours/ (data obrashcheniya 18.01.20)

9. Ofitsial'nyi sait Zavod Marochnykh Vin KOKTEBEL' [ehlektronnyi resurs] URL: http://vino-koktebel.ru/projects/ekskursii/ (da-
ta obrashcheniya 18.01.20)

10. Ofitsial'nyi sait Vinodel'cheskoe predpriyatie ALMA VALLEY [ehlektronnyi resurs] URL: http://alma-valley.ru/tour/ (data
obrashcheniya 18.01.20)

11. Ofitsialnyi sait Vinodel'cheskoe khozyaistvo «Dom Zakhar'inyKH» [ehlektronnyi resurs] URL: http://valeryza-
harin.com/ru/page/tours (data obrashcheniya 18.01.20)

12. Ofitsial'nyi sait VK «SATERA» [ehlektronnyi resurs] URL: http://essewine.com (data obrashcheniya 18.01.20)

13. Ofitsial'nyi sait Vinodel'cheskoe khozyaistvo UPPA Winery [ehlektronnyi resurs] URL: https://uppawinery.ru/vinnyj-tur/ (data
obrashcheniya 18.01.20)

14. Ofitsial'nyi sait Gornaya syrovarnya [ehlektronnyi resurs] URL: http://gornaya-syrovarnya.rf (data obrashcheniya 18.01.20)

15. Ferma «NYUSYA» [ehlektronnyi resurs] URL: https://vk.com/fermanusya (data obrashcheniya 18.01.20)

16. Syrovarnya Tavrika [ehlektronnyi resurs] URL: https://vk.com/tavrikacheese (data obrashcheniya 18.01.20)

17. Ofitsial'nyi sait Sevastopol'skii gastronomicheskii festival' «Krym na tarelkE» [ehlektronnyi resurs] URL: https://sevgastrofest.ru
(data obrashcheniya 18.01.20)

18. V ehko-parke «Lukomor'E» proshel V festival' natsional'noi kukhni narodov Kryma i Sevastopolya [ehlektronnyi resurs] // «Se-
vastopol'skii farvater dobrA» Portal informatsionnoi podderzhki nekommercheskikh organizatsii g. Sevastopolya 2019.02 maya, URL:
http://sevdobro.ru/v-eko-parke-lukomore-proshyol-v-festival-nacionalnoj-kuxni-narodov-kryma-i-sevastopolya/  (data  obrashcheniya
18.01.20)

19. V Feodosii sostoyalos' otkrytie gastronomicheskogo festivalya «Barabul'kA» (fotoreportazh) [ehlektronnyi resurs] // Portal Go-
rod 24. Feodosiya 2019. 16 iyunya, URL: https://gorod24.online/feodosiya/news/102087-v_feodosii_sostoyalos_otkryitie_gastronomiches-
kogo_festivalya_barabulka_fotoreportaj.html (data obrashcheniya 28.01.20)

146 Bbinyck Ne3, 2020



COBPEMEHHAA HAYKA U MHHOBALUWMN

20. In Vino Veritas Koktebel' [ehlektronnyi resurs] URL: https://vk.com/invinoveritas.koktebel (data obrashcheniya 18.01.20)

21. V Krymu proidet festival' morozhennogo «Ais-Krym - 2019» [ehlektronnyi resurs] // Ezhenedel'naya informatsionnaya gazeta
«Sudakskie vestl» 2019 16 avgusta, URL: http://vesti-sudak.ru/2019/08/v-krymu-projdet-festival-morozhennogo-ajs-krym-2019/ (data
obrashcheniya 18.01.20)

22. Ofitsial'nyi sait Akvapark «Koktebel'» [ehlektronnyi resurs] URL: https://aquapark-koktebel.ru/15-16-sentyabrya-otmechaem-
prazdnik-urozhaya/ (data obrashcheniya 18.01.20)

23. Programma festivalya WineFest-2019 v Sevastopole [ehlektronnyi resurs] // Sredstvo massovoi informatsii setevoe izdanie «Se-
vastopol'skii KorrespondenT» 2019. 23 sentyabrya, URL:https://sevkor.ru/programma-festivalya-winefest-2019-v-sevastopole/ (data obrash-
cheniya 18.01.20)

24. Festival' tykv proidet 6 oktyabrya v Evpatorii [ehlektronnyi resurs] //Ob"yavleniya Kryma - doska besplatnykh ob"yavlenii 2019
02 oktyabrya, URL: https://ok-crimea.ru/evpatoriya/afisha/2019/5141/festival-tyikv-proydet-6-oktyabrya-v-evpatorii/ (data obrashcheniya
18.01.20)

25. Ofitsial'nyi sait V Krymskii festival' kofe i edy [ehlektronnyi resurs] URL: https://coffeefestcrimea.ru (data obrashcheniya
18.01.20)

26. Tortida 2019 Festival konditerskogo i pekarskogo iskusstva [ehlektronnyi resurs] URL: https://vk.com/tortidafest (data obrash-
cheniya 18.01.20)

27. "Noyabr'fest" stal luchshim gastronomicheskim sobytiem Rossii v 2019 godu [ehlektronnyi resurs] // Setevoe izdanie RIA
Novosti 2019. 17 noyabrya, URL: https://ria.ru/20191117/1561044365.html (data obrashcheniya 18.01.20)

OB ABTOPAX | ABOUT AUTHORS
Bosapkuna Mapnaa AHapeeBHa, KaHINIAT TEXHUIECKUX HAYK, JOLEHT Kadenpsl «[IniieBble TEXHOIOTUN
u obopynosanue», ®DI'AOY BO «CeBacTonombCcKuii FOCyAapCTBEHHBI YHUBEPCUTET», 299011, r. CeBacTOIOND,
yn. Forons, 14. Ten.: +79781319799; E-mail: flower-marina@mail.ru
Boyarkina Marina Andreevna, Candidate of Technical Sciences, Associate Professor of the Department
of «<Food Technologies and equipment», Sevastopol State University, 299011, Sevastopol, Gogol Street, 14
Phone: +79781319799; E-mail: flower-marina@mail.ru

ITpokonenko Vipuna AnekcaHApoBHA, KaHAMAAT TEXHMYECKUX HAyK, OLEHT Kadenpsl «IInmiessie
TexHomornu u o6opyposanue», PI'AOY BO «CeBacTOIONbCKIIT TOCYAAPCTBEHHBIN YHUBEPCUTET», 299011,
r. CeBacromony, yi. Toromns, 14. Tem.: +79785753568, E-mail: sevsu.tech@mail.ru

Prokopenko Irina Aleksandrovna, Candidate of Technical Sciences, Associate Professor of the Department
of «<Food Technologies and equipment», Sevastopol State University, 299011, Sevastopol, Gogol Street, 14
Phone: +79785753568, E-mail: sevsu.tech@mail.ru

Jara nocrymienus B pegaxkiyio: 15.02.2020
[Tocne penensmposanms: 24.02.2020
Jlara npuHATHA K y6mkanym: 03.03.2020

Bbinyck Ne3, 2020 147



COBPEMEHHAA HAYKA U MHHOBALUWMN

IOJINTUYECKME HAYKWU | POLITICAL SCIENCES

I'. B. Kocos [G. V. Kosov]*
P. H. Illanrapaes [R. N. Shangaraev]?

YIK 327 IMEPECEYEHUE CTPATETUYECKMX MHTEPECOB POCCUN 1 TYPIINIU
HA TTOCTCOBETCKOM ITPOCTPAHCTBE

THE INTERSECTION OF RUSSIA - TURKEY STRATEGIC INTERESTS
IN POST-SOVIET SPACE

'CeBacTONOINBCKMUIT FOCYIaPCTBEHHBIN yHUBepcuTeT, r. CeBacromons, Pecrybmmnka Kpoiv, Pocenst
Sevastopol State University kossovl @yandex.ru

2[lumnomaTnyeckas akagemus MU Poccun, r. MockBa, Poccns

Diplomatic Academy of Ministry of Foreign Affairs of Russian Federation iamp.cwe@dipacademy.ru

Annomayus. Poccus omnocum nocmcosemckoe npocmpancmeo x cepe cé60ux cmpamezudeckux uxmepecos. B ceow oue-
pedv, Typyus makxe Hapauueaem céoe NOLUMUUECKoe U OUNTOMAMUYECKOe NPUCYICMBUE HA NOCCOBENCKOM NPOCMPAHCMEe,
npedcmaenAs cebs Kax «Crapuiuil 6pam» unu Kax cmpamezudeckuii napmep O MIOPKCKUX PecnyOnuk 0718 1020, 4mobvt ycunumo
C80U NO3UUUL 8 peelioHe U 0becnedump cebe Posb MEOUAMOPA 6 PeuleHuUl nPpoorem U Pa3peuteHil CHOPHBIX CUMYALULl, 4mo cnocoo-
Cmeyem yCuneHuro ee PO 60 6HEUIHENONUMUYECKUX NPOUECCAX U 6bIPANCACTNCS 6 MOM HUCTe 6 IKCNOPIMe UeHHOCMel U KynbmypHOT
axcnancuy. Iomenyuan udeonozuueckoii cocmasnsiouseti eHewreil nonumuku Typyuu 6 3HauumenvHoll cmeneHnu 00yCr06/eH ee
cmpamezueckumMi UHIMeEPeCamu no PACUUUPEHUI0 CB0€20 BIUAHUL HA Nocmcosemckom npocmparcmee. OmoenvHo 6bi0enTI0MCA U
paccmampuearomcs meppumopuL ycuneHHozo conpsxenus unmepecos Poccuu u Typyuu — cmpanv OxHozo Kaskasa.

Kmrouespie cnoBa: Poccus, Typiys, LlenrpanbHas A3us, HOCTCOBETCKOE IPOCTPAHCTBO, CTPATETMYeCKIIe IHTEPECHL.

Abstract. Russia refers the post-Soviet space to the sphere of its strategic interests. In turn, Turkey is also building up its politi-
cal and diplomatic presence in the post-Soviet space, presenting itself as a “big brother” or as a strategic partner for the Turkic republics
in order to strengthen its position in the region and secure itself the role of a mediator in solving problems and resolving disputed situa-
tions, which enhances its role in foreign policy processes and is expressed, among other things, in the export of values and cultural expan-
sion. The potential of the ideological component of Turkey's foreign policy is largely determined by its strategic interests in expanding its
influence in the post-Soviet space. The territories of enhanced conjugation of the interests of Russia and Turkey - the countries of the
South Caucasus - are singled out and considered separately.

Key words: Russia, Turkey, Central Asia, post-Soviet space, strategic interests.

Beepenne. ITocre paciaga CCCP B 1991 rony crpansl LlenTpanbroit Asuy u KaBkasa Bouutu B cpepy Bmma-
1A Typuun. B To ke Bpema Typrusa crana nepBoyi CTpaHOM, yCTaHOBMBIIEN JUITIOMATHYeCKye OTHOIIEHUA CO CTpa-
Hamy lleHTpanbHOI A3KM, OTMETHUB, YTO paclieHMBaeT MX KaK PaBHBIX MapTHepoB [1]. B 1992 roxy npeMbep-MuHUCTp
Typuym demupensd 3asaBui, uto Ysbekucral, Kasaxcran, Tampxuxucran, Typkmenna u Kuprususa sauntepecoBaHbl B
Typuym. 310 mosBomwIo OBl paclMpUTh BIMAHNMe TypLuy Ipy HeM3MeHHOCTH rpaHm,. [pyrumu crmosamu, Typuma
MorIa OBl PacIIMPUTDb CBOe BIMAHME OT Anpuatuku fo Bemukoit Kuraiickoit crensl. IIpeMbep-MUHMCTP OTMETWIT TaK-
e, YTO Bce Hauyy Ha KaBkase AB/IAIOTCA O6paThbAMM TypeLKoro Hapopa [2].

Marepuanbl, METO[bI, Pe3YIbTATHI U 00CYKHeHnsA. /11 pasBUTUA MeXTOCYHapCTBEHHBIX CBA3€l B Pa3HBIX
06/1acTAX B perMoH ObUIM HAIIPaB/IeHBI CIelMaIbHbIE Ie/eTallyy M MCIIONb30BaHbl TaKie BHELIHENOMUTIIeCKIe MHCTH-
TYTBI, Kak TypeIrjkoe areHTCTBO 110 MeX/IyHapOTHOMY COTPYIHIYECTBY ¥ KoopauHauuy, CoBeT 10 BHEIIHIM 3KOHOMM-
JyeckuM oTHomeHuaAM. Kpome toro, ¢ 1992 roma Typerkas Pecriy6nuka Havama IpOBOAUTD CAMMUTHI I7TaB TIOPKOA3BIY-
HBIX CTPaH B IIeJIIX CO3[aHM:A HOBBIX YC/IOBMIL JUIA COTPyAHMYeCTBa. B cTpanax LleHTpanbHOM A3uy Havaay aKTMBHO
OTKPBIBAaThCA Ky/IbTYpHBIE LEHTPHI, pa3IMIHbIe 00pa3oBaTe/IbHbIe IPOTPAaMMBI LA INKOJIbHUKOB U CTYIEHTOB C IOCIIe-
AyIOIM 00y4eHNeM B TypelKux Bysax. B 1985 romy atu crpansl Bcrynuan B OpraHusaliio SKOHOMIYIECKOTO COTPYA-
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HirgectBa (O3C), kyma Bxopgar Typuus, Vpan u ITakucran. Bxmoyenne HoBbIX wieHoB B O9C maeT HOBble BO3MOJKHO-
CTM pasBUTUA SKOHOMMYECKMX OTHOMeHN. YTo KacaeTca HaposioB, mpoxusawomux Ha Kaskase, Typuusa menana ymop
Ha CXO0XKMe 3THUYECKYIO M KYJIbTYpHYIO cocTaBiAmomue. OfHAKO NOAX0/ TaK Ha3blBa€MOM TYPELKOM «MATKON CHUIbI»
MOfe/ICTBOBAJI He Ha BCe CTpaHbl 110 MIPUYMHE HepelleHHBIX BOIIPOCOB ABYCTOpoHHero ¢gopmara. Hampumep, B oTHO-
HIeHNAX Mexnay Typumeir u ApMeHMelt O CUX IOP OCTaeTCA OCTPBIN BOIIPOC NMPU3HAHNA T€HOLMAA apMAH. YKpanHa
paccMaTpuBaeTcs PyKOBOACTBOM TypLmu B KadeCTBe BaXKHOTO MAapTHEPA, IOCKO/IbKY 3aHMMAET T€OIOMUTIYECKYIO TI0-
sunuio Mexxpy Poccueit u EBpormeitckim coroszom (EC). CTpaHsl B3aMOAEMCTBYIOT TaKXKe Ha Iuiomankax Oprannsanum
O6pepnuennbix Hanmit (OOH), Oprannsanum mo 6esonacHoctu u corpysaudectsy B Espomne (OBCE), Cosera Eppo-
bl v OpraHu3anyy 4epHOMOPCKOT0 3KOHOMIYecKoro coTpygamndectsa (OUEC) [3].

B cBasu ¢ npuobperenuem Typuueil couyanbHO-IOTUTUYECKOTO M 9KOHOMUYECKOro OallaHca IJIA pacipo-
cTpaHeHuA cBoero BamAHUA Typelkaa Pecriy6mmka cospmana psAm MHCTUTYTOB. YacTb M3 HUX ITOY4YN/Ia TOCYAAapCTBEH-
HYIO TIOITEPIKKY, a SpyTHe CTaay KaHa/laMM BO3JeCTBISA Yepes HENPAaBUTENbCTBEHHbIE OPTAHM3ALMI. YUYUTHIBAsA, YTO C
TIPUXOZIOM K Brractu [TapTuu cripaBemmMBOCTY 1 pasBUTHA TaK HAa3bIBA€MBIl yMEPEHHBIN MC/IaM IIPEBPATIIICA B KaHAJ
UIEONMOTMIECKOTO BIMAHNUA, COBpeMeHHas Typuys B3dna Kypc Ha yTBEp)K[AeHUE CBOETO aBTOPUTETA BO BCEM MCTaM-
CKOM apeasie, TeM CaMbIM KaK OBl IO3ULMOHUPYS ceOs BBIPa3UTeTIeM MHTEPeCOB MyCYIbMAHCKOW yMMBI. Cpegy aTHX
MHCTUTYTOB CYILIECTBEHHYIO POJIb UTPAIOT TypelKoe areHTCTBO 1Mo cOTpynHmdectBy u KoopamHanmu (TIKA), Accorua-
L¥s1 TYPELKUX [IPOMBIIUIEHHNKOB 1 6usHecmenos, ®oun um. IOHyca OMpe, MexxayHaponHas opraHu3aiys TIOPKCKO
KynbTyphl, CoBeT TypLuy 0 HayYHO-TeXHUYECKUM UCCIIeTOBaHUAM[4].

Typuusa 6bU1a IepBoli CTpaHOI, IPU3HABILE He3aBUCMMOCTb HOBBIX rocymapcts CpemHeit Asum. B Havame 90-x
TypeLKye MOUTUKN BOCTOP>KEHHO 00CY>K/Ial BO3MO>KHOCTH 11 «<BOCCTAHOBJIEHUs TIOPKCKOTO €IMHCTBa», a B CMI
TIOSIB/IA/INCh HOBBIE TEPMUHBL: «y30€KCKIe TYPKI», «KKMPTU3CKME TYPKI», «TaTapCKue TYPKU» WU MPOCTO — «BHELIHME
TYpKu». 1A TaKMX «BHEIIHMX TYpPKOB» aKTMBHO CO3[IaBaIMCh 0Opa3oBaTe/lIbHbIE IPOrPaMMBbl, Ha KOTOPBIX MOJIOIBIM
BeixonuaMm u3 CpepmHeit Asuu u Asep6aiifpkaHa paccKasblBaIM O IMPeUMyIIeCTBaX TypeLKOro IyTH pa3BUTHA. 3a II0-
crnegame 20 JIeT TYpKY IPefOCTaBMIN 26 THICAY CTUIICHANI /I TIOPKOASBIYHBIX CTY[EHTOB KaK Ha TEPPUTOPUI CaMO
Typumun, Tak u B MecTHbIX dumanoB. Kpome TOro, Bo Bcex TIOPKOS3BIYHBIX PeCIyOIMKax Ha MOCTCOBETCKOM IIPO-
CTpaHCTBe [EeMCTBYIOT TypelKye CITyTHUKOBbIe KaHambl. B Hauame 90-x akc-npembep-muHucTp Typruu Cyneriman [le-
MUpeb TOBOPWIL, UTO Y €r0 CTPaHBI IOABWIACh YHUKAIbHAA IEPCIEKTUBA «OIPENe/NIATh IIOMUTINYecKoe Oyayiiee My-
cynbMaHcKux pecrnyonuk CHI». IInsa peanusanum atoit emu npu TypenkoM MMJI maxce ObIIO CO3HaHO ATEHTCTBO
TIOPKCKOTO coTpygHmndectBa 1 pasputis (TIKA), 1esb KOTOpOro 3akiodaeTcss B pasBUTUM OTHOIICHUI C TIOPKOA3BIY-
HbIMU cTpaHamu 6siBiIero CCCP[5].

Typenkoe areHTcTBO MO corpygHudectBy u xoopaunamuu (TIKA) 610 obpasosano B 1992 rogy. OHo
(yHKIMOHMPYeET KaK CTPYKTypHOe HOfipasfie/ieHMe allapara lpeMbep-MUHUCTpa TypLuy, peryiapHO 3aHUMAaeTCs 110-
my/Apu3alyeil yae6Ho-06pa3oBaTe/IbHbIX ¥ HayYHBIX JOCTIDKEHMIT AHKAaphl M pasBUTHEM TE€CHOTO COTPYSHMYECTBA C
TIOPKCKVMMU HapopaMu. bosblme 3aTpaTsl M yCuInA NPUIAraloTca B 06macT popMupoBaHNA COBMECTHOTO KYIbTYp-
HOTo 1 MH(OPMAILIOHHOTO MPOCTPAHCTBA TIOPKCKUX HAPOMOB ITyTeM OKa3aHWsA JUIUIOMAaTHYeCKOTO BIVAHMSA, MHOTO-
CTOPOHHEII MOMOILIM TIOPKCKUM OpaThbAM, IOMiepXKaHUA UX CTPEM/ICHUI [0 YCTaHOBICHMIO 00jiee TECHOTO KOHTAKTa.
Hampumep, Typerkoe areHTCTBO O COTPYSHMIECTBY M KOOPAVHAL[UMM OPTAHN3YeT KOH(pEpEeHNY, KOHLEPTHI, BHICTAB-
K1, (heCTUBAIN, KOTOPBIE, B CBOIO OYePe/b, CBA3AHBI C TYPELIKIM SI3BIKOM, KY/IbTYPOIl M MICKYCCTBOM, (pMHAHCUPYET MC-
CTIeIOBaHNUA VM OTKPBITHA B 3TUX 00JIACTAX, OTKPBIBAET TIOPKOIOIMYECKME LEHTPHI B 00pa30BaTe/IbHBIX YIPEXKCHUAX
TIOPKCKMX PeCIy6/IMK, MPOBOAUT ydeOHbIe IIPOTPaMMBbI, KOHCY/IbTALIMY, HAaIIpaB/IAeT UCCIEOBaTeNel B TIOPKCKME pec-
Imy6/IMKM U TIPUITIAINAeT CIIeLMaTuCcTOB U3-3a pybeska. Cpeay BhIIIeNepedncIeHHbIX GpyHKImit B 3agaun TIKA Bxoput
TaK>Ke COMIEIICTBME CTPYKTYPHBIM IIpeobpa3soBaHMAM, CO3aHNe YCIOBUIA A OBICTPOI MHTETPALMK FOCYHAPCTB M MECT
KOMIIAKTHOTO IIPOXKMBAHNUS TIOPKOB B MUPOBOE X03s11icTBO. IIpu BrimonHeHnn atux GyHKuuit npencrasutenn TIKA
MOTYT NpUBJIEKATh K YYacTUIO B OTHEIbHBIX NIPOEKTaX OCYIapCTBEHHBIE MUHMCTEPCTBA, MPeNIpUATUA U OaHKU, CO-
TPYSHMYATh C MEXTYHAPONHBIMU OpraHmsaumamu, BKmodas OOH, u cTpykTypaMy OTHeNbHBIX 3apyOe>KHBIX CTpaH.
Bmecte ¢ opuImanbHBIMU TypelIKMMM OPTaHU3ALUAMMU B MPOLIECC PACIIMPEHUA 30HBI BIVMAHNUA TOCYApCTBA aKTUBHO
BKJTIOYM/ICA YaCTHBIN TOPTOBO-TIPOMBIIIIEHHBIN KannTan Typuym.

B 3ony naTepecos TIKA BXOmAT CTpaHBI, pacHONOXeHHbIE B OCHOBHOM Ha €BPAa3MiiCKOM IPOCTPAHCTBE, I10-
MMMO 3TOTO MMEIOTCA TaK)Ke KOOPAMHAIIMOHHbIE LieHTpHl Ha bmmkueMm Bocroke u B Appuke. Cpenu crpan CpenHeit
Asunm Beipenatorcs: Keipreiscran, Kasaxcran, Ys6exucran, Typkmenucras, Tamkukucran u Mounromus; Ha Kaskase:
Asepb6arimxan u I'pysus; cpenu crpan UepHoro mMops: Poccus, Ykpanna u Monjosa; Ha Bankanax: Pymbransa, Bonra-
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pust, Makenonus, Anbanus, bocuus u eprerosuna, Kocoso; cpenu crpan Cpennsemuoro mops: Typeuxas Pecry6im-
ka CeBepHoro Kumpa; cpenu ctpan Adpukm: Hurep, Tyumnc, Jlusus, Eruner, Cynan, Kenns, Sdpuonns, Comanu; B
IOxHo# Asun: Adranncran u Ilakncran; Ha Brimkaem Bocroke: Vemen u ITanectuna. B BbillieykasaHHBIX CTpaHax
TIKA ocymiecTBIsA€eT CBOIO AEATENTbHOCTD MOCPEACTBOM CO3/IaHMA KOOPAMHALMOHHBIX I[EHTPOB, a B TeX CTpaHaX, ITe
HeT BO3MOXXHOCTM VIV HeOOXOIMMOCTY MX CO3[aHUA, — IOCPeCTBOM AeATenbHocTU IloconberBa Typeuxoii Pecry6-
nuku. Ha maHHBII MOMEHT B 32 CTpaHax MHUpa CyI[eCTBYIOT KoopAauHauuoHHble LeHTpbl TIKA, u3 oducos KoTopsix
TypelKyue IporpaMMHble KOOPIMHATOPhl PYKOBOJAT peanyusanmet meneil opranusanym. Cpegyu cTpaH, Ije OCyIecTB-
JIAI0TCA YKa3aHHbIE IIPOIPaMMBl, PeaIU3yIOTCA MPEUMYIIeCTBEHHO IIPOEKTHI, CBA3aHHbIe CO c(pepoii pa3BUTUA YelTOBe-
YeCKOTO KallUTaIa, IyTeM IIpelocTaBIeHn:A GMHAHCOBOI, COVATbHON M TeXHUYECKOI IIOMOIINL.

TexHudeckas MOMOILb BK/IIOYAET NMPOBEEHNE ClIELIMATbHBIX OATOTOBUTENbHBIX NMPOTPaMM, a TakKe IIpefio-
craBleHne obopymoBaHus u ycayr crenyanucto. Kpome toro, TIKA mpofomkaer peann3oBbIBaTh IPOEKTHI, LIE/IbIO
KOTOPBIX ABJIAETCS Pa3BUTHE BYCTOPOHHUX OTHOLICHUIT ¥ PACIIMPEHNs COTPYAHUIECTBA B cepe KYIbTypEL.

ITpuctynus x cBoeit meATenvHOCTN B 1992 rony, B HacTosAmee BpeMa TIKA mpeBpaTnioch B OLMH M3 OCHOB-
HBIX MHCTPYMEHTOB peann3aly «MATKOW CHIbl» AHKaphl Ha TEPPUTOPUM IOCTCOBETCKOTO MPOCTpaHCTBA. B umcio
IJIaBHBIX 3afad TyperKoro areHTCTBa IO COTPYJHMYECTBY ¥ KOOPAMHALMM BXOMAT COMEMICTBME COLMAaIbHO-
5KOHOMMYECKOMY PasBUTMIO CTPaH — IOIydYaTesiell IOMOIUIM U IPOJBIDKEHNME MONIOXUTENbHOTO nMumka Typiumn, ee
A3bIKa U KynbTypel. Kpome Toro, TIKA BricTymaer B kKauecTBe KOOpAMHATOPA COBOKYITHONM MEXIYHAPOSHON ITOMOILU
Typuuu, BbIgenAeMOl IO IMHUY TypeLKUX MUHUCTEPCTB M BeOMCTB, (poHmoB, By3os, HIIO u yactHoro cexropa. O6-
Iiee YMCI0 KOOPAMHAILVIOHHBIX 0IICOB 3TOM CTPYKTYPHI 3a pyOexxoM mocTurio 35 (B 32 crpaHax Mmpa), U3 HUX 9 pac-
nonoxensl B CHI' (Ykpanna, Monpasus, I'pysnsa, Asep6aitmxkan, pecny6nuku LlenTpanbHoit A3vn).

IIpumevarenbHo, 4TO ¢ 2002 rofja CTOMMOCTb peaTM30BaHHBIX IPOEKTOB B YKAa3aHHON CTPAaHOBOI KaTeropuu
yBeIM4YMIach B 7 pas, 4YTO HATJLATHO CBUIETE/ILCTBYET O MOBBIIIEHHOM BHMMaHuM K crpanam CHI co cTtopons! npaBs-
et [TapTuu cnpaBenIMBOCTY U pasBUTHSAL.

V3 KOHKPETHBIX IPMMEPOB MOKHO IIPUBECTH CIIEAYIOLINE.

1. O6pasosatue. «bonpLION YIeOHDIN TIPOEKT» — MPEROCTABIeHNE AHKAPOI CTUIEHANI /IS CTYAEHTOB U3
TIOPKOSI3bIYHBIX CTPAH M TaK Ha3bIBaeMBIX TIOPKCKMX CO00IecTB 3a pybexxoM (Kypuposanca MuHmucTepcTBoM 06paso-
BaHMA ¢ Havama 1990-x rr. mo 2010 r., ceifyac HAXOOUTCA B KOMIIETEHIIMM YIIPaB/IeHNUA IO [e/IaM TYPOK 3a pybexxoM u
PONCTBEHHBIM OOIVHAM). 3a BCé BpeMs CyLIeCTBOBAaHMA JAHHOTO IPOeKTa BBbIeNeHO 40 THICAY CTUIEHAMI (eXerof-
HBIII CIIPOC Ha y4acTHe B HEM COCTaB/IAET 45 ThICAY YeTOBeK, IpUYeM 3asABKM MOAAIOTCA, KaK IpaBuilo, dyepes VHTep-
HeT). [l BceX 3apy0e>KHBIX CTYICHTOB JeICTBYeT 00Lasd MeAUIIMHCKAs CTPaXOBKa.

OTpenpbHasA mporpamMma IpeioCTaBAeHNA CTUIIEHANI B aCIMPaHType M JOKTOPAHType PeannsyeTcs Ipy Cofmeit-
creun TIKA n Cosera Typrum rmo HayYHO-TeXHMYECKMM MCCTIEFOBAHNMAM.

2. 30pasooxpanenue. OTe/IbHBIM BeKTOPOM OKasaHMA copelicTBuA crpaHam CHI' B cdepe 3gpaBooxpaneHus
CTajla OpraHM3alysl CTAXKUPOBOK B BeAYLIMX MEeIMUMHCKUX LeHTpax Typuum. B wacTHOCTM, MOJOOHBIE CTaXXMPOBKM
OBbLINM YCTPOEHBI [ Bpadell U MefnepcoHana u3 Asepbaiimkana (43 moxTopa u 29 mencecrep), Kazaxcrana (64 moxro-
pa) u I'pysun (13 gokTopoB u 7 Mefcecrep).

3. I'ocynpaenenue. OgauM 13 Hanpasnennit gearenbHocTu TIKA ABngerca oT60p B cTpaHaX-pelUIINEHTaX U
HarpasjieHMe B Typumio cOTpyZHMKOB pasHbIX OPTraHOB UCIIOJIHUTEIbHO, 3aKOHOMIATE/IbHON 1 Cyfie6HOM BeTBell BIla-
CTU B LIeJIAX MOBBIIIEHNA UX MPodeCcCHOHAbHO KBaIN(pUKaIVIN.

4. 9xonomuxa. TypLys aKTMBHO MCIIONIb3yeT YCIEXM TYPUCTUUECKON MHAYCTPUY /1 0OMEHA OIBITOM B 3TOII
obmactu co crpanamu CHI'. Hanbornee 3HaUMTENbHBIN IPOEKT — MPOBEfieHNE 00YIalomMX TPEHWHTOB A 360 cOTpyh-
HMKOB OTeJIelf, BXOAALIMX B TYPUCTUYECKYIO 30Hy «ABasa» B TypKMeHucTaHe.

5. CMI. I1pn copericreun TIKA typenkas rocrenepagmokomnanya TPT samycrtmna kanan «TPT-ABas» ¢ Be-
IIAHKEM Ha POJHBIX A3bIKax cTpaH LlenTpanbHoit Asum. B paMKax pasBuUTHUA JaHHOTO MPOEKTa AHKapa OpraHM3OBaIa
CT@XKMPOBKY [UIA COTPYNHMKOB KMPrM3cKoro ¢umana TelneKaHama. KpoMe Toro, Typku OKa3hIBalOT COMEVICTBUE B
OCHAIIICHMM MECTHBIX TeJIeKaHaJIOB HEOOXOIMMBIM 060 Py/IOBaHUEM.

6. Booononv3oeanue. OnHo u3 HanpasneHnit fearensHoctr TIKA - coopyxeHMe cKBaXK1H, KOTOZALEB U TPyO
I/ TIOflauyl IUTHEBON BOJIBI.

7. Penueus. Ilpu xooppyuuanyum TIKA ocymectsnsercs pacnpepenenne cpencts no nmmany Qonga Yopasie-
HMA 10 fenaM permrun Typumy. O6beKTHl MOMy4eHMA TaKOrO Pofa MOMOLIM — MCIAaMCKMe obpasoBaTe/lbHbIE yUpe-
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XaeHVA (B TOM 4yCIIe BBIIUIATa 3apabOTHOI I/IATHI /1A TIpernofasateneii-reonoros) crpan CHI, mpexxze Bcero teomo-
rudeckue $aKynIbTeThl M CO3IAaHHBIE TPV HUX JINLIeN B By3ax Asep6aiimkana, Kuprusunm u Kasaxcrana.

B menom, Kak IpencTaB/IAeTCA, BCe BBILIENEPEYNCIeHHbIE IPOEKTH, PeaTn30BaHHbIe IIPU MPAMOM 60 KOC-
BeHHOM copeitcTBym TIKA, HaI/AMHO ZEMOHCTPUPYIOT Ty 3HAYMMOCTD, KOTOPYIO TypIiua mpuaaeT 3akpeIieHnIo CBoe-
TO 'YMaHUTapHOTO BJIMAHMA Ha IOCTCOBETCKOM IPOCTPAHCTBE M BO3MOXXHOCTM IIOTeCHUTb Poccuio B cepe reomomm-
TUYECKOTO BIMAHMUA B JAHHOM PETMOHE.

Crepyer oTMeTTh TOT (aKT, YTO HBIHEIIHWIT [71aBa Typeukoil pasBenky XaxkaH Ouman Bosrmasmsan TIKA B
niepuog ¢ 2003 o 2007 rog [6].

C 2000-x romos TIKA peanusyer npoekT «Tlopkonorusa». B mpoekT Bxmodena 21 crpana: Adranucran, Anba-
Hus, benopyccus, bocansa n I'epuerosuna, Scronns, [lanectuna, I'pysna, Magna, Kasaxcran, Kuprusnsa, Kocoso, Jlat-
Bus, JIutea, Makegonusa, Monronus, Y36ekucran, CnoBakusa, Cupus, Poccus, Ykpauna u Vemen. CormacHo IIPOEKTY B
PasHbBIX YHUBEPCUTETAX MMpa ObIIM OTKPBITHI Kadedpsl M0 M3ydeHno TypLyu U TIOPKCKOI Ky/IbTyphl B LIe/IAX IOBbI-
LIEHNS YPOBHA 3aMHTE€PECOBAHHOCTH TypIiyeil y MHOCTpaHHBIX rpakpaH. Hanpumep, B JIOHOHCKOM HIKOTE 9KOHOMM-
Ky pyHKIMOHMpYeT Kadenpa coBpeMeHHbIX uccnegoBanuii Typuyu. KynbrypHasa pumnomarus, nposopumas TIKA,
HaXO[MTCA B IOPUCAMKLMN MMHMCTEpCTBA MHOCTPAHHBIX fien Typrym. MUHMCTEPCTBO Typu3Ma M Ky/IbTYPhl TakKe
OKa3bIBaeT COEIICTBIE U IOMOIIb B AeATEIbHOCTY OpraHmM3anym(7].

AcconmuanuAa TYpelKUX TPOMBINIICHHUKOB M OU3HECMEHOB (TUSIAD) 6suta ocHoBana B 1971 rofgy.
TUSIAD mnopnepkuBaeT HesaBUCMMOE WCCIEAOBAHME M CTPAaTerMuecKue OOCYK/IeHUS BaKHBIX COLMATBHO-
9KOHOMMYecKuX npobnem B Typuuu u 3a rpanuueit. Kak u amepukanckuii «Jlenosoii kpyrnbiit cromn», TUSIAD B oc-
HOBHOM COCTOMT M3 T'€Hepa/bHBIX JMPEKTOPOB ¥ PYKOBOAMTENEN KPYIHBIX IPOMBIIUIEHHBIX KOMIIAHMI ¥ KOMITAaHMIT
cdepnr obcnyxuBanua B Typumu. OCHOBHBIMYU 3ailadaMy OpTaHM3aLVIM SBIAIOTCS MOBBILICHNMEe KBATU(DUKALIUY Ipef-
TIPMHMMATEIIEN, pasBUTIE MAjblX, CPETHUX U KPYIHBIX HMpPEANpUATHI, a TaKKe pa3BUTHE BHYTPEHHETO U BHEIIHETO
PBIHKOB BO BCEX CEKTOPaX.

Tnasnbiit opuc TUSIAD pacnionosken B8 Crambyne (Typiusa), Apyrue miecTb TpelCTaBUTENbCTB B AHKape,
Bepnune, bpioccerne, Bamnurrone, okpyr Komym6us, [Tapike u [Texune.

®onp um. I0Hyca Dmpe 6511 cospan B 2007 romy npu npasutenbcre Typerkoit Pecriyonuku. Hasanne Qonp
TIOTTYYM/I B YeCTh 103Ta nepnopa OcmaHckoit nmnepnn. QoHp IpefocTaBIAeT CTUIIEHANN Ha JIeTHIE KypChl M3Y4eHNA
TYPeLKOro f3blKa. B paMKax cTumeHguanbHON mporpammbl PoHMA CTYAEHTH M3YYalOT TYPELKWUI A3BIK, MOCEIIAIOT
Ky/JIbTypHbIE JOCTOIIPMMEYATEIbHOCTY CTPAHbI M YYACTBYIOT B COLMAIBHBIX U KyJIbTYpHBIX MeponpuATuax. Kpome To-
T0, CTY[IEHTHI ©KeMeCAYHO IIOITy4aloT ocobua Ha KapMaHHBIe pacxonbl. Ha 6ase ®onpa GyHKIMOHMPYET OHOMMEH-
ubiit VHCTHTYT MM. FOHYCca DMpe, KOTOpSHIiT 110 cBoeMy momobuio HatommHaeT VIHcTuTyT Kondyums B Kurae, ViHcTH-
tyT uMenn [Tackana Bo @pannym win VHCcTUTYT MMern I'éte B I'epMaHNy, 1e/IbI0 KOTOPHIX ABIAETCA MTOMYIAPU3ALNA
KY/IbTYPBI CBOEII CTPaHBI 3a PyOe>KOM. Dbl OTKpPBITHL 27 LIEHTPOB IO BCEMY MUPY, KOTOpPBIe BXOFAT B VIHCTUTYT M.
IOnyca Smpe.

Crout ormeruts, 4to ¢ 2012 roga B Poccuu dyHKumonnpoBanu nBa Takux mentpa: B Mockse n Kasanu. Op-
Hako 3 mexabps 2015 ropma ueHTpsl npu Mucturyre um. FOHyca Ompe 6pimm 3akpeiTel [8]. OduiyanbHble TPUYMHBI
Has3BaHBI He ObUIM. ECTh BepOATHOCTD, UTO TaKye Mepbl OBUIM IPeNIIPMHATH B KaueCTBe OTBETHBIX AelicTBuil IlpaBu-
TenbcTBa PP Ha COUTBIN TYpEeLKMMIU BOGHHBIMU B CUPUY POCCUIICKMIT CAMOJIET.

MeskIyHapoaHast OpPraHM3aus TIOPKCKoit KynbTypol (TIOPKCOM) 6bia cosana no unuumatuse Typuuyu
KaK OfIVH M3 MHCTPYMEHTOB €€ HOBoII momuTtuky nocie pacnaga CCCP B menax NpofBUKEHUsA M YKPEIUIEHNS CBOETO
BIUAHMA B TIOPKCKOM MUpe, 00ecredeHNs KyIbTYPHOJ MHTErpaliy TIOPKOA3BIYHBIX CTPaH I0f aruaoit AHKapsl. Op-
raHM3alns TO3UIMOHUPYeTCA Kak Tiopkckuii ananor FOHECKO, ¢ kotopoit y TFOPKCOW umeercst JoKyMeHT 0 co-
TPYSHIIECTBE.

YupenurenbHblil ZOTOBOP O CO3HaHMU U MPUHLIMIIAX [I€ATEIbHOCTU TIOPKCOM 6b11 mopmucas 12 mons 1993
ropa B Hypcynrane MuHMcTpamu KynbTypsl Asepbaiimkana, Kasaxcrana, Keipreiscrana, Ys6ekucrana, TypkmeHncTana
u Typernxoit Peciy6mukn. B kauecTBe HabmofaTeseif B OpraHU3aliio BoIIen psAx cydbektoB Poccum: Tarapcran, bam-
KopTocTaH, Asnrait, Caxa, Tysa, Xakacusa. B mepedeHp I7IaBHBIX 3afad OpraHM3alNMM BXOHAT [yXOBHOE YKpeIUICHNE U
cOMmDKeHe TIOPKCKMX HapOJOB M PaclpOCTpaHeHUe TIOPKCKOI KY/IbTYPHI 110 BCeMy MUPY. JeATebHOCTh OpraHM3aln
KOOpMHMpyeTcs mupiepamu crpan — wienos TIOPKCOV. Pemenns u nporpammy opranusanmu onpepenset Ilocrosu-
HBIiT cOBeT MUHUCTPOB KynbTypbl. TIOPKCO — ceppitie Ky/IbTypHOI )KU3HY TIOPKCKOTO MUpA.
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B nexa6pe 2016 rofa 6bUT0 TPUHATO pellieHue o cosnanmu B coctabe TIOPKCOVI Mex/iyHapofiHOTO IIeHTpa
KY/IbTYPHOTO HAac/Ie[usA TIOPKCKMX HapPOZOB ¥ 00 OpraHM3aLuy ero I/TaBHOro oduca B Baky.

OpraHnsanys CTaBuUT 1eper co60if CrIeyIomye Iemmn:

1) mpusHaHUe U YTBep>KAeHNE Ha PETMOHAIbHOM U MeX/[YHapOIHOM YPOBHAX IIPUOPUTETA JYXOBHOTO Pa3BU-
TYSI MIPOBOTO COO0IIeCTBA, HAIIPAaBJICHHOTO Ha TYMaHM3aLlMIO M CTAOMIN3ALMIO MeXX/YHAPOIHBIX OTHOIICHUI;

2) pasBUTHE U YKpEIUIEHME CBA3EI MeX/Y TIOPKOSA3BIYHBIMU CTPAaHaMM B cpepe KyNIbTYPBI M UCKYCCTBA, COB-
MECTHOE OCYILIeCTB/IEHME B 3TUX LIe/IAX PasHBIX IPOTPaMM U IIPOEKTOB;

3) ymry6neHue HayYHBIX UCCIEHOBAaHUII B 06/IACTM MI3Y4eHMA UCTOPUM, KYJIBTYPHI U MCKYCCTBA TIOPKOA3BIY-
HBIX HAPOZIOB;

4) mopfep)KKa M3y4eHUsA MOJIOABIM TTOKOTEHMEM HAIMOHAIBHON MCTOPYUM, POJHOTO A3bIKA, KY/IbTYPhI M Tpa-
IMLMI CBOMX HAPOTOB.

TIOPKCOV mnpoBoguMT My3biKa/ibHble, TeaTpambHbie UM (OMbKIOpHbIe (ecTUBANTM, KOHKYPCBI, HAYYHO-
MpakTU4YecKue KOHpepeHIN, BefeT U3NATe/IbCKYI0 HeATeNbHOCTb U paboTy IO CO3IaHMIO KOJUIEKLIMY NPOU3BeIeHNIA
COBPEMEHHBIX XY/I0>KHUKOB TIOPKOTOBOPSIINX TOCYHapCTB.

Bompochl, Kacarominecs pasBuTus cesseit cyobexktos Poccuitckoit ®emepatyn ¢ TIOPKCOW u ux yyactus B
OpraHM3alyy, IPeACTaBATCa HeonHosHauHbiMi, TEOPKCOM sajiymbiBanach B KauecTBe OfJHOTO M3 MHCTPYMEHTOB
TYPELKOIl «MATKOM CWIbl» BO BHOBb oOpasoBaBummxcs mocine pacnaga CCCP tiopkosissranbix crpanax CHI [9].
B panbheitieM K ee paboTe OBUI IOOKITIOUEH AR CyObeKToB Poccuiickoit Pemepanuy ¢ KOMIIAKTHBIM IPO>KMBaHUEM
TIOPKOSI3bIYHBIX 9THOCOB. B mocienHee BpeMs HeATeIbHOCTb OPTaHM3AUN CMEIAeTCA B CTOPOHY aKTMBHOI MHTErpa-
nun cyobekroB Poccmiickoit @emepanmu B coo0IIecTBO CTpaH «TIOPKCKOTO Mupa». Kak mpepcrasiaercs, mpu B3anuMo-
nmeiictBum poccuitickux pernonos ¢ TIOPKCOW Heo6X0MMO pasnnyaTh eCTeCTBEHHOE CTpeMJIeHMe STHUYECKU 6/1m3-
KIX HapO#OB K KyJIbTyPHOMY COTPYJHUYECTBY, C OHOV CTOPOHBI, U MPAMYIO WM KOCBEHHYIO IIpONIaraHfy Mpeil IaH-
TIOPKM3Ma, TIOTIBITKM YCYJICHM 3/1€Ch TYPELIKOTO IIOIMTIYECKOTO BIMAHMNA, C APYTOM CTOPOHBI.

Coser Typuun no HayyHo-rexuuyeckum nccnegosanuam (TFOBMTAK) 6s11 ocHoBaH B 1963 rony mis oka-
3aHUA COMEVICTBUA PAasBUTMIO HAYKM U IEPENOBBIX TEXHOJIOTMI U MOALEPIKKY MOJIOHBIM YYEHBIM U VICCIIEHOBATEAM.
PykoBopAmuii Hay4HBI COBET COCTOUT U3 M3BECTHBIX TYpPEeLKMX YueHbIX. OCHOBHBIMM 3afaqaMyl CTPYKTYPbI ABIAIOTCA
BBIpab0OTKa peKOMEHIALVIT IPaBUTE/IBCTBY 110 HAYYHBIM M UCCIIENOBATeIbCKUM paboTaM U pa3paboTKa IMOIMTUKY TOC-
ymapcTBa B 00/1aCTH HayKM ¥ MTHHOBAILIVIL

TIOBMTAK kypupyet pasnnyHble MHHOBAIIIOHHBIE V1 VICCTIEOBATENbCKIE pabOTHI M IIPOEKTHI, 3aHUMACTC X
¢uHaHCMpOBaHMeM, U3JaHUEM HAyYHBIX TPYHOB, KHUT U XKXYPHAIOB, BbIe/NAeT CTUNICHAMY OTIMYMUBIINUMCA CTyAEeHTaM
M HaTpa)XJaeT y4eHbIX 3a 3aCIyru B obnmacTu Hayku. Ha ceropuamnuit neHp TypLus ocyliecTBIAeT MOIUTUKY BO3Bpa-
LIeHNs B CTPaHY YYeHbIX, KOTOpBIe )KMBYT U paboTaioT 3a rpaHuLieit, u B aToM eit momoraer TIOBMTAK. Kpome Toro,
B Typuun ¢yakumonnpyer HanymoHanbHBII NCCIEROBATEIbCKMIT LIEHTP HAHOTEXHOMOTHIL. Typelikue yueHble HaIel0T-
51, YTO UCCTIENOBAHNA B 3TOI 00/IaCTH JafyT Cepbe3HBIII TOMYOK B Pa3BUTHUM TYPELIKOI HAYKV Y TEXHUKIL.

IToMMMO Bcero Mpo4ero OTKPHIBAIOTCA TYPeLKMe KYIbTYPHbIE LIEHTPHI 3a pyOe>KoM. VIX OTKpBITHE HAXORUTCA
B BefleHMM MMHUCTepCTBA MHOCTPAHHBIX el M MUHUCTepCcTBa TypuaMa U KynbTypsl Typenxoit Pecriy6muku. 3agayamu
KyJIbTYPHBIX LIEHTPOB ABJIAIOTCA PACIPOCTPAaHEHNE TYPELIKOM KyIbTypPbl, MICKYCCTBA M A3BIKA, B3aMMOMEICTBIE C COOTe-
YeCTBEHHMKAMM, KOTOpbIe IIPOXXMBAIOT 33 TPaHMIIEN, a TAK)Ke HAa OCHOBE KY/IbTYPHOI JUIUIOMATUM CO3[IaHME JIBYCTO-
POHHMX OTHOLIEeHMI Mexny Typuueit u fpyrumu rocygapcrsamu. Ha cerogHAIHEMIT IeHb KyIbTYpHBIe IIeHTpHI Typrim
oTkphIThl B Hypcynrane, AMMane, Amxabapne, barnane, bepnune, I'annoepe, Jamacke, Vepycanume, Capaese, Tere-
pane u ®pankdypre.

OTHeNnbHO CTOUT paccMOTpPeTh B3auMooTHoIeHuA Typuun u Asep6aiiikaHa Ha coBpeMeHHOM arame. Crpare-
IMYecKye MapTHepbl MOCKBB — AHKapa 1 baky, KoTopble BBICTpanBalOT CBOM OTHOIUEHMA B COOTBETCTBUU C IIPOBO3-
[JIALICHHBIM TPETBUM TpesupieHTOM Asepbaiimxkana ['eifmapom AmueBbiM mpuHImnoM «OfHa Haumsa — [Ba rocymap-
CTBa», ABNAIOTCA 3TAJIOHHBIM IPUMeEp peannsalyy TYPelKOJ BHEMIHEIOJMUTUYECKON JOKTPMHBI Ha MOCTCOBETCKOM
HmpocTpaHCTBe. Takoe IIOTHOE COTpyAHMYeCTBO AsepbarimkaHa u Typrym MoXeT NpefCcTaBIATh YyTpo3y mia Poccum.
B Baky u gpyrux asepbaliipKaHCKUX TOpOfaxX Ha INPOXOAALIMX B IIOCTefHee BpeMsA MUTHHIAX B HOANEP)KKY apMUu U
BOJHBI MOXKHO YC/IBILIATD y)Ke KIacCHMYecKuit aA Asepbaiimxana momutideckuit mo3yHr: «Rus-fars Ermeni — bunlar
Tiirkiin-diismeni», uTo mepeBoaMTCA Kak «Pycckue, MpaHIBl U apMsAHe — Bparu TIOpKoB»[10]. PuTopuka ynm4HbIX ak-
TUBMCTOB IOKa3bIBAET, YTO BEKOBOE IPOTMBOCTOsIHME Poccun n Typriuy BoBce HUKYHa He MCYE3JIO, a JIMIIb 00pero
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HoBble opMbl. ['TaBHOE MepecedeHMe CTPATErMIeCKUX MHTEPECcOB MeXXIy MOCKBOI 1 AHKapoli pasBOpauMBaeTCcs yxe
6osbIle B yMax U CepAliax rpakiaH OBIBIIMX COBETCKMUX PeCITyO/IuK.

IToMuMoO 04eBUIHOM MPETEH3UM HA POJIb PETMOHANIBLHOTO JNepa, KOTOPYI0 AHKapa NbITAeTCA MPEeTBOPUTH B
XKI3Hb, BMEIINBAACh B MHOTOYNC/ICHHBIe BOCHHbIe KOH(IUKTH Ha bmmkHeM BocToke, pyKOBOACTBO CTpaHbI CTaBUT
nepey; co6oif elre OfHY BaKHYIO Lielb. TYpIMA pacCIMTHIBAET CTaTh 0€3yCTOBHBIM JIMAECPOM CPEAV CTpaH C TIOPKO-
A3BIYHBIM HacelleHMeM. VIMEHHO 3[jech MHTepechl AHKaphl HAapAMYIO CTaIKMBAIOTCA C MHTepecamu Mocksbl. Bepb
TIOPKOS3BIUHbBIE CTPaHbl — Asepbaitpkan, Y3bekucran, Kasaxcran, Kuprususa u TypkMeHMcTaH — 9TO IPOCTPAHCTBO
TeOTIONMUTUYECKUX MHTepecoB Poccum, KoTopas HafleeTcAa COXpaHUTh CBOE BIMAHNE U YCUIUTD €T0 B PETHOHE.

AmO6unyy AHKapbl BOIUIOIAIOTCA depe3 co3faHHBI B 2009 rony TIOpKCKMIT COBET — OpTaHM3alNI0 BCEX, 3a
UCKMoUeHneM TypKMEHMCTaHa, COBPEMEHHBIX IPENCTaBUTENEN TIOPKCKOTO Mupa. IlokasaTenbHBIM ABIAETCA BBICKA-
3bIBaHMA JpfIOraHa MOC/Ie MpolIenero B okTaA6pe 2019 roma ouepefHOTO 3acefannsaA coBera: «JJ0 CETONHAIIHETO THA
MblI roBopmn «OfHa HalMA — [iBa rocyilapcTBa». Buyepa s 3aaABWU/, YTO Temepb Mbl CTA/IM OFHON HalMell, IATbIO TOCy-
mapcrBamu. ait bor, TypkMeHMUCTaH To)Ke IPUMKHET K HaM, M TaKUM OOpa3oM Mbl CTaHEM OJHOI HalMell, IIeCThIOo
roCygapCcTBaMy, YCUINM COBMECTHOE COTPYIHIYECTBO B pernone» [10].

OueBupaHO, npefnonaras, YTO0 PaHO WM MO3JHO MOMUTUKA HEO-OCMAHM3Ma MOXXET CTOJNKHYTbCA C MPOTUBO-
meyicTBUeM co cTopoHbl Poccun, Typius BHMMaTENbHO CleguT 3a peakuyeil MocKBBI 110 Hanbosee 4yBCTBUTENTbHBIM
O/ Hee TOYKaM. Pedb MaeT Kak o BRICTpaMBaHMM TYMAHUTAPHBIX KOHTAKTOB C TIOPKOSA3BIYHBIMM KOPEHHBIMM Hapoza-
mu Poccun - tarapamu, Gamkupamu, AKyTaMu U T.J., TaK ¥ O HapallBaHUY BIVAHNA B CTPaHaX, C KOTOPBIMU OTHOIIIe-
HUA 'y MOCKBBI He CTTOKUINCD.

Tak, HarpuMep, aKTUBHO pasBuBaioTca oTHowmeHuA Typuuu u ['pysun. Ilocnennas y>xe mpuMHMMAaeT yyacTue B
COBMECTHBIX a3epOalipKaHO-TypelIKIX BOCHHBIX MaHeBpaX. PacreT 1 sKOHOMMYeCKOe COTPYSHMYECTBO: 30eCh MOXKHO
BCIIOMHUTb O HedrenpoBope Baky — Toumucu — JIkeifxaH, a TaK)Ke 0 MaCCMBHBIX TYyPELIKMX MHBECTHLUAX B MYCY/Ib-
MaHCKMii pernoH ['pysum Amxapuio. B koHIle KOHLIOB, MMeHHO TypumsA ceif4ac 3aHMMAeT MECTO ITTABHOTO TOPTOBOTO
napTHepa 1 MHBecTopa ['pysun.

C 2014 roma yxpemwnsiiotcst oTHoweHus Aukaps! u Kuesa. Typums oTkassiBaeTcst Ipu3HaBaTh UTOTH pedepeH-
IyMa, TI0 UTOTaM KOToporo KpbrIMCKMIT IOMyOoCTPOB CTal 4acThio Poccum. A KppIMCKO-TaTapcKas fuaciopa Ha YKpanHe
[0 CHX IIOp UTPAET KAI0YEBYIO PO/Ib B HATAXMBAHNM YKPAMHCKO-TYPELIIKIX OTHOIIEHMIA.

Mexpy TeM Asep6aiipkaHO-apMAHCKUIT KOH(INKT, JaBHO MO3a0bITHIN I MUPOBBIM COOOIIECTBOM, HEOXKUJAHHO
BCIIBIXHYJI BOOPY)K€HHBIM IIPOTUBOOOPCTBOM, CAMBIM Cepbe3HBbIM ¢ amperst 2016-ro roga. HoBas ackamaumsa KoH(IUK-
Ta MeXHy ApMmeHment u Asep6aitmpxanom 2020 r., oTIMYaeTcss OT NPeAbIAYIINX pe3Kol aktuusaumert Typuum [11],
KOTOpas 3asgBIWIa O TOTOBHOCTY IIOJTHOCTBIO IIOA/IepXMBaTh AsepbailyKaH B pealbHBIX 601X ¢ ApMeHueir. O TOTOBHO-
CTH TYPeUKMX CWI 3aABVI MUHMCTD HallMOHATbHOI 060poHBI Xymycu AKap, ero clIoBa IPUBOUT areHTCTBO «AHATOMy»
[12]. TaHHOE OOCTOATENBCTBO ABJIACTCA NPSAMBIM BMELIATe/IbCTBOM B POCCUIICKME CTPATerMuecKue MHTEPECHl, IOTOMY
YTO PETMOH ABJIAETCA IPUTPAHUYHON TeppuTopueir Poccun u HaxoguTcA B 30He 0cOO60T0 BHUMaHMA MOCKBBI, KOTOpas
TPaJVILIMOHHO AB/IATIACh MEUATOPOM B KapabaXxCKOM Kpu3Jce.

Brnpouem, ToBOpUTH 0 6€30rOBOPOYHBIX yCIIeXaX TyPeLKOil BHEIIHE IIOIMTUKI Ha IIOCTCOBETCKOM IIPOCTpaH-
cTBe NOKa He npuxoputca. Crpansl CpepHell A3UM COXpaHAIOT IPOYHble CBA3M ¢ Poccueii, u fake Haubomee 61m3kme K
Typuun Asepbaiimxan u Kasaxcran crapaioTcs BHICTpauMBaTh BHEIIHIOK NOTMUTHUKY, OalaHCUPYsS MeXAy MHTepecaMu
Ankapsl 1 Mocksbl. TeM He MeHee, OT CBOMX IONBITOK IO TOCTPOEHMIO TIOPKCKOTO Mupa Typumsa BpsApm mm Korja-
HI6YIb oTKakercA. OCO6eHHO TIPM TOM MMIIEPUATMCTIYECKM HACTPOEHHOM PYKOBOJICTBE, KOTOPOE BO3ITIABIIAET pec-
y6/IMKy Ha COBPEMEHHOM JTarle.

B sak/moyeHMN MOXHO OTMETUTB, uTO Typuus, 06/1afas [OCTATOYHO AMHAMIYHO Pa3BUBAIOLIENCA PETMOHAb-
HOIT ¥ MMPOBOJT 9KOHOMUKO, AB/AeTCA cocenoM Poccuu u 6osee 20 et 6bITa ee BaXKHBIM BHEITHETOPTOBBIM, a 3HAYNUT
Y IOMUTUYECKUM TTAaPTHEPOM.

ITocnencrBua Kpusnuca B OTHOIIEHUAX ¢ Poccmeit, KoTopbie y)Ke BBHIPasUINCh B MPAMbIX pacyeTax CTOMMOCTH
AHHYIMPOBAHHBIX KOHTPAKTOB, HY)KHO 3KCTPAIIOMPOBATh HA CPeHE- ¥ JIONTOCPOYHYIO HMEepCIeKTUBY. 1ypuma yxe
HOTEpsANA 3HAUYNTETBHYIO TOJTI0 POCCUIICKOTO PBIHKA, KOTOPBIIl ABJIANCA AL Hee IPUOPUTETHBIM 1O 0UIIMATBHO TIPH-
HATOJ IONTOCPOYHOI 3KCIOPTHOM CTpaTerumyu CTpaHbl. /s JalbHEr0 SKOHOMUYECKOTO PasBUTUA U YCUMIEHUA CBOMX
no3uuuii B pernoHe Typuym Heo6X0AMMO IIPOFO/KATh COTPYRHIYECTBO ¢ Poccueit.

MsmeneHnsa MmpomnopAgKa OTKpHBaOT And Poccvm n Typiuym HOBble IEPCIIEKTUBH B3aMIMOBBITOJHOTO MHO-
TOYPOBHEBOTO COTPYIHMYECTBA B Pa3/NMYHbIX cepax (9HepreTUdecKoii, OIUTUIECKO, TOPrOBO-9KOHOMIIECKOIT), HO
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TypOYIeHTHasA CUCTeMa MeKIYyHAPONHBIX OTHOIIEHMIT, MOMUTUIecKre aMbuuuy Typuum, paccTaHOBKa CUT M aKTUBHOE
BMeEILATENbCTBO B IBycTOpoHHMe oTHoueHusA CIITA, KoTopble B CBOIO OUYepelb BCe ellle CTPEeMATCA YKPEIUThb CBOE BIIM-
SHVe B PeTHOHE IIyTeM OCTa0IeHUA PerOHATbHBIX UTPOKOB, ABJIAIOTCA CTPATETMYECKUM HPEeIATCTBUAMY 1A MOTHO-
LIeHHOTO IIapTHePCTBA.

bynmyau uneHoM BoeHHO-nommtideckoro 6moka HATO u onmpasce Ha noppepxky CIIA[13], Typuusa npu-
HMMaeT caMoe JIeATe/IbHOE yJacTue B OOJNBIIMHCTBE PETMOHATbHBIX MOMUTUYECKUX Y 9KOHOMUYECKUX MPOEKTOB, akK-
TUBHO BMelLIMBaeTcs B fena bmwkHeBocTouHOro, HOxHO-KaBkasckoro, llenTpanbHo-Asuatckoro un CeBepoadpuxaH-
CKOTO PETMOHOB, IBITAETCS YCWIUTD CBOIO POJIb UM 33 MX IIpefe/laMM, YTO 3a4acTyI0 IepeceKaeTcs ¢ HAalOHAIbHBIMU
nHTepecamu Poccun[14].

OpnHako Ha (hOHe YCUIEHUS PONM SHEPreTH4ecKoro (akTopa B MeXIYHAPOLHOI IONMUTHKE MapPTHEPCTBO B
TOIIMBHO-9HEPTeTU4eCKO cepe, 6e3yCIOBHO, ABIAETCA KIIOYEBbIM HAIIPaBIEHUEM B POCCUIICKO-TYPELIKMX OTHOLIE-
HMAX Ha IPOTSDKEHMYU MHOTHX JIET, M, HECMOTPs Ha MPOMCIIEIINe COOBITHA, OCTAeTCsA TaKoBOIL. [IpuMedaTenpHo, 4TO
IpUHIVIIMAIbHbIE TApAMeTPhl M CTpaTerndecKye e/ CeKIMOHHOTo coTpymHudectBa Poccun n Typumu coxpaHmmmnce.
HecmoTps Ha KpU3UCH B ABYCTOPOHHUX OTHOIICHUAX, «['0y60ii MOTOK» He epecTaBal paboTaTh, a TypeLKasi CTOPOHa
B YeTBepTOM KBapTase 2015 roga maxke yBemmdmaa o6beMbl 3aKyIIOK POCCUIICKOTO rasa Ha 1 MIpH Ky6. M [10 CPaBHEHUIO
¢ mekabpem 2014 ropa.

3akmodenne. B 3axmoueHre MOKHO CKa3aTb, YTO MUP OYEHb M3MEHMJICS, CTPAHBl HECPABHUMO 00JIee CUIBHO
B3aMMOCBSA3aHbI, YeM CTO JIeT Ha3all, I03TOMY IIpo6IeMa COI/TaCOBAaHMsA HALIMOHAIbHBIX U [TI06ATbHBIX MHTEPECOB aKTY-
a/IbHa Kak HuKorga. Heo6xoammocTs, mpesx/e Bcero i IMAEPOB rOCYAapCTB, TIIATE/IbHO B3BELINBATH KK/ABII MIar Ha
MeXYHApOJHOI apeHe, u30erasd CKOPOIAIUTE/IBHBIX PELICHMII aBaHTIOPUCTUYECKOTO XapakKTepa M IPUMHMMATh BO
BHUMaHIe Te IOTepU, KOTOpPble MOXKET BbI3BaTb BTATMBAHME CTPaHbl B JII000I KpU3UC M MPOTUBOCTOsAHME. OFHAKO
HeoOXOAMMO IIOHUMATB, YTO, Y KaXKIOTO TOCYAapCTBa CYIIeCTBYIOT HAllMOHAIbHbIE U CTpaTeTMyecKye MHTePeChl, KOTO-
pble Muephl 3TUX CTPAH JO/DKHBI IPOBOSUTH U 3AIYIIATD IIPEXE BCETO, faXKe HECMOTPA Ha APY>KeCTBEHHbIE OTHOILE-
HUA MeXny Humu [14].
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INFORMATION COMPONENT AS THE MAIN RESOURCE AND CONSTRUCT
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Annomauus. CospemenHoe noHumaHue UHHOPMALUOHHOT Oe30NMACHOCMU 68 Kauecmee Kamezopuu NOMUMONO2UYecKoll
HAYKU O0IHHO OemePMUHUPOBAMLCA CB0e00pa3UemM NOTUMUUECKUX COObIMULL, KOMOpbie OMPaXaim cesa3b MPaHcHOPMAyUOHHbIX
nPoOUECCO8 He MONLKO uepe3 NPUMY NOIUMUHECKOLl 67IACHU, HO U OMHOCUMENbHO mex CyOveKmos nonumuxy, 0eticmeus Komopbix He
BNUCHIBAIOMCA 8 UHCIUMYUUOHATbHDIE PAMKI NOAUMUYECK020 npoyeccd. Tepmun «uHOOPMAYUOHHASL 0e30NACHOCbY - NPUHUUNU-
anvHo 6o7iee WUPOKOE NOHAMIUE, YeEM PACNPOCIMPAHEHHDILI CUHOHUM «3AULUIMA UHPOPMAUULL», NOCKONLKY UHPOPMAYUOHHYI0 be30nac-
HOCMb HEOOXOOUMO PACCMAMPUBAID HA MUKPOYPOSHE U MAKPoyposHe. I100 nepsvim cnpasednuso noopasymesaenics MEXAHU3M KOH-
mponsg HAd cobmodeHuem 6AnaAHCa PABHONPABUS 6 00ujecse, no0 8MOPHIM — UCHONL30BAHUE UHPOPMAUUOHHO20 OPYHUS 6 UenAX
UHPOPMAUUOHHO20 NPEBOCXOOCMEA.

KitoueBbie cnosa: nudpopmanmonHas 6e3011acHOCTb, OJIMTUKA TOCYaPCTBa, 6€30IIaCHOCTD TMYHOCTH, NHOPMAIMOHHOE
00111eCTBO.

The modern understanding of information security as a category of political science should be determined by the peculiarity of
political events that reflect the connection of transformational processes not only through the prism of political power, but also in rela-
tion to those political actors whose actions do not fit into the institutional framework of the political process. The term “information
security” is a fundamentally broader concept than the common synonym "information security”, since information security must be
considered at the micro and macro levels. The first is rightly understood as a mechanism for monitoring the balance of equality in socie-
ty, while the second is the use of information weapons for the purpose of information superiority.

Key words: information security, state policy, personal security, information society.

The concept of the information society was continued in political science, political practice and enriched the
theory of political security, which received a new sound from the end of the 20th century, due to the increased threat of
terrorism and the escalation of the ethnic component of political conflicts. For example, Pentagon analysts were forced
to state that information war methods were used in the terrorist attacks carried out in the autumn of 2001 [1,
43]. Researchers in the context of the issue under discussion under information confrontation traditionally mean “in-
flicting damage on the enemy (rival, competitor) through the use of information technology (information technology)
and protection from such enemy actions, counteracting them” [4, 206].

In our opinion, the creation of an information advantage remains the strategic goal of information war-
fare. And in the broadest sense, information war is an integral part of information confrontation, since the actions of the
participants in the confrontation can take an offensive nature (in the form of war or other aggression). It turns out that
information war is the most acute form of information confrontation and confrontation, when media forces are used,
the purpose of which is through media types of weapons (these can be satellite transmitters, digital cameras, the Inter-
net, journalists serving propaganda platforms, etc.) - to ensure the passage and / or a stakeholder policy victory.

As Russian scientists write, “the introduction of new technologies in all spheres of human activity is rightly
perceived by the scientific community as a qualitative leap in the development of human civilization” [5]. But infor-
mation confrontation and information wars neutralize a qualitative leap in the development of modern society, since
broad informatization and flexibility, the dynamism of the structures of using information resources have created a
qualitatively different situation when the course and outcome of political clashes both within the state and at the inter-
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national level are predetermined by the art of information management. confrontation. As a result, as the researchers
note, “another paradox of the political agenda is revealed: wishing to preserve liberal values, democracy loses its posi-
tion” [2, 142].

As a result, at present, a geostrategic information confrontation has developed between the leading powers of
the world for the priority in the possession of information potential, in ideological-political, military-informational and
political-economic influence in the world. This aspect was noted in the President of Russia V.V. Putin, who called the
risk of a large-scale confrontation in the digital environment as one of the strategic challenges of our time, and in Sep-
tember 2020 made a statement on a comprehensive program of measures to restore Russian-American cooperation in
the field of international information security. The President noted that a special responsibility for its prevention lies
with the key players in the field of international information security [3]. Thus, having studied the new views of the
leaders of globalization on the possibilities of using the technologies of the information society, we can conclude that
information resources are political resources that play a special role in modern international relations. And national
security, in turn, is closely related to the information strategy of countries at the national and international levels.

Information confrontation has become an effective tool for achieving strategic goals in completely different
spheres of life of the state and society, which at first glance are very far from politics. For example, it can be computer
games, learning which users learn a lot of knowingly distorted information about the history of Russia. Such infor-
mation “shifters” are carried out through activities that are aimed at preparing the consciousness of young people for
the moral superiority of other countries, and are designed to form a favorable information environment for further ide-
ological expansion. Consequently, the objects of influence in the information confrontation can become not only the
top political leadership, as it is traditionally believed, but public consciousness and opinion in general, the political re-
sources of society, which greatly facilitates further “perception management”.

The above allows you to determine the main range of information security objects:

- firstly, it is a separate individual (ideological foundations, as well as the rights and freedoms of an individual);

- society (ideological foundations, material and spiritual values);

- the state (national security: the integrity of the state, the inviolability of its foundations, the protection of its
population);

- the international community (global security), etc.

Further classification of information security implies the consideration of subjects that infringe on the infor-
mation security of an individual or society:

1) on the scale of the nation state:

- the state represented by the media, QMS,

- organizations,

- an individual, etc.

2) on an interstate scale:

- government organizations,

- non-governmental organizations, etc.

3) on an international scale:

- transnational corporations and organizations,

- international government organizations,

- international non-governmental organizations of various orientations, etc.

It is possible to classify information security according to demand in the following areas:

- socio-cultural,

- political and economic,

- military-strategic,

- industrial,

- in the field of scientific research in various fields, etc.

The proposed classifications indicate that information threats are divided into three large categories by the
methods of impact on the security object:

1) political and ideological (aimed at a negative impact on the individual and collective consciousness, as, for
example, in the case of recruitment by religious radical organizations),
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2) political and economic (intended for the purpose of economic pressure in order to undermine the stability of
political governance and / or the acquisition of economic benefits, etc.),

3) information technology (hacking and deformation of information technology systems).

The last category of information security considered by us serves for the collection of information with subse-
quent use in the interests of the first two categories of threats and, accordingly, should additionally reflect a direct con-
nection with such global areas as:

- political and economic,

- geopolitical,

- military intelligence,

- military-political, etc.

As a result, modernity states the growth in the world of political problems of various levels and scales, deter-
mined by the information confrontation of countries, which has intensified in recent decades and the intensity of which
will only increase in parallel with further advances in science and technology in the field of information technolo-
gy. Hence the meaning that is traditionally invested in the term "information security” is outdated, since the information
sphere has begun to play a key role in ensuring political stability in the country, which corresponds to the course of de-
fense and national security of any state. The information component has become one of the main resources and con-
structs of political control and influence at different levels and scales.

The entire history of human development speaks of the growing importance of the role of information in en-
suring the safety of the individual and society. But in the era of globalization, security at all levels and spheres of human
life has become increasingly dependent on the targeted generation of certain information, on the content and direction
of its flow, on the demand and goals of the actors who create or use it. The interests of civil society require the ob-
servance of fundamental rights and freedoms both in the field of obtaining and using various information, as well as
protection against information attacks that accompany the activities of criminal organizations, such as terrorist organi-
zations, or other illegal entities that use the communication capabilities of the information space for mercenary purpos-
es. purposes. An equally urgent problem remains the use of modern political technologies with the use of an infor-
mation block to destabilize the internal political and social situation in other countries, to undermine the territorial in-
tegrity or spiritual sphere of the opposing side.

Stating the phenomenon of the information society, accompanied by stable changes in the information com-
ponent of political processes and starting from the system analysis of the concept of security, we assume that in the con-
ditions of the information society the concept of security has transformed as a whole: all aspects of security, including
national security, began to depend on the properties of information and information technology. Having supplemented
the Braudel paradigm, based on the "time of long duration"” with the paradigm of the quantitative increase in elements
affecting the security of political systems, political regimes, etc., we can conclude that there is an unstable, poorly pre-
dictable environment in the information society due to the action of policy actors whose goal-setting is not transparent,
moreover, it is criminal. This role can be played, for example, by terrorist organizations or cartels that are part of orga-
nized crime of various, including international, level.

Therefore, the new security paradigm, based on the environmental basis, reveals, on the one hand, the contra-
dictions that arise in the study of an unexpressed, but objectively existing sphere of danger, on the other hand, indicates
that contradictions arise, including as a result of a qualitative change in the object itself. danger, its forms and functions,
structures and purposes. The thesis of the new security paradigm has a direct connection with the "society of changing
the direction and content of the flow of information”, which can be both national states and international organiza-
tions. These can be subjects of geopolitical interests, international governmental and non-governmental organizations,
separate organizations or states, it can be artificially caused migration processes or a protest situation, etc. At the same
time, there is not only a certain risk of impossibility to predict new threats in dynamic and chaotic information envi-
ronments, but also events in the political component of the “society of changing the direction and content of infor-
mation flow”.

The essence of the new information paradigm lies in the fact that not a single area of modern life can do with-
out a developed information component, and the information component has become one of the main resources and
constructs of political control and influence at different levels and scales. The essence of information, as an integral part
or component of political events, should be reflected in the understanding of information security, which makes it rele-
vant to consider information security as a political category . The information component of the modern era transforms
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not only political institutions with political relations, but also the forms, mechanisms, technologies of influencing the
political world, society as a whole, determining new aspects of the study of political reality, closely related in all respects
to the realities of the information society.

Thus, information security from a political science perspective can be characterized as a phenomenon of secu-
rity in society, changing the direction and content of the flow of information towards the desired mobilization, trans-
forming events on the political stage in the right direction. And one of the conditions for optimal consideration of in-
formation security is the ability to deeply study various types of threats to national security, in which there is an infor-
mation aspect.
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Annomayus. B cmamve paccmampueaemcs noHAmue nOIUMU1ecKoe0 eOUHCMea 6 PAMKAX OUAeKMUUECKO20 NOHUMAHUS
cymu eOUHCMBa KaK Npouecca 6HympeHHell uHmezpayu 0CHO8 NOTUMUYECKOl U HAUUOHANbHOTI 6esonacHocmu. B pamkax mpaouyu-
OHHBIX HAYUHBIX N00X00AX CAMO NOHAMUE «eOUHCINB0» MOXEM NPpedcmasnsmp co0li MHO203HAUHYI0 PYHKUUOHATLHYIO KAMe2opuio
UCCne008aHUS, KOMOPAS YCI08HO NOMUMUSUPYen nPaKmuyecKu 6ce npoucxodsujue 6 Poccuu npoueccot. BoideneHvt munvl nonumute-
CK020 U COUUANILHO20 B3AUMO0ELICMEUST KAK 0CHOBA 07T POPMUPOBAHUS COOEPHAHUL NOTUMULECKO20 OUHCMBA 8 KOHMeKcme paspa-
6omxu cmpameeuii HAYUOHATLHOTL be3onacHocmu Poccuu. Asmopamu npedcmassner 0630p KOHUENMYAnbHbIX 0COOeHHOCMell mparc-
opmayuy Kamezoputi NOTUMUUECKO20 OUHCINBA 6 PAMKAX NPOUCXOOTULUX COUUATIDHO-IKOHOMUUECKUX NPOLECCO8 00u4ecea, nomu-
musupyrouux ece chepot rusHedesmenvHocmu cospemernoti Poccuu. Bvisodom cmamvu aensemcs 060cHOBaHUe COOEPHAHUS NOMU-
MUUECcK020 eOUHCIMBA KAK HAKMOPa HAYUOHATLHOLL 6e301ACHOCIU, NO3BONTIOULE20 PELYIUPOBAb 6HYMPEHHIE NOTUMUYecKUe npo-
yeccol 8 00CMamMouHoO HeCMAOUIbHBLLL NEPUOO YCKOPAIOULUXC NOTUMUYECKUX PehopMm.

KnioueBbie crmoBa: €INHCTBO, 60pb63 HpOTI/IBOHOHO)KHOCTeﬁI, IOJINTUYECKOEC C€OMHCTBO, ITOJIMTUYCCKAA 6630HaCHOCTb,
HallMOHA/IbHAA 6€3011aCHOCTb.

Annotation. The article actualizes the concept of political unity within the framework of a dialectical understanding of the es-
sence of unity as a process of internal integration of the foundations of political and national security. Within the framework of tradi-
tional scientific approaches, the very concept of "unity” can represent a multi-valued functional category of research, which conditionally
politicizes almost all the processes taking place in Russia. The types of political and social interaction are identified as the basis for form-
ing the content of political unity in the context of developing national security strategies in Russia. The author presents an overview of
the conceptual features of the transformation of categories of political unity within the framework of ongoing socio-economic processes of
society that politicize all spheres of life in modern Russia. The conclusion of the article is the substantiation of the content of political
unity as a factor of national security, which allows regulating internal political processes in a rather unstable period of accelerating polit-
ical reforms.

Key words: unity, struggle of opposites, political unity, political security, national security.

BBepenne. AKTyaZTbHOCTD TEMBI IIOHMMAHNA B HAYYHOM acIleKTe TAKOI KaTETOPMM KaK «IIOTMTIIECKOE eIVH-
CTBO» Ha COBPEMEHHOM JTAIle [IPeTepIIeBaeT 3HAYNTeIbHbIe M3MEHEHISI U XapaKTepU3yeTcst TpaHcopMaLeil He TOb-
KO IOJIUTHYECKMX BOIIPOCOB, HO M MHTETrPALell JAHHOTO MOHATUSA B PasIMdHbIe Cepbl KIU3HENESTEIbHOCTH COBpe-
MeHHOIT Poccun (0T rocymapcTBeHHON 1O COIMATbHO-9KOHOMUYECKON CTPYKTYPhI TI0OOTO OMUTIYECKOTO ABICHNUA).

HayuHoe o6bsACHeHME pasTMYHBIX CTOPOH OOILECTBEHHON >KU3HM M 3aKOHOMEPHOCTEN MX B3aMMOCBA3El B
TPAfMLMOHHON MHTEPIIPETAlNM HAa MEXIVCUUIUIMHAPHOM YPOBHE MCIIONb3yeT METONOJIOTHIO «IAPHBIX KaTeTOPMII».
KoH1enTyanbHbIe OCHOBBI TOHATHA «€MHCTBO» KaK TIOTHOTO CXOZCTBA MOMNTIIECKUX B3ITIANOB, OOIHOCTY TIO3VIINIA,
HOMUTUYECKON CITTOYeHHOCTY TApTUM, ABVDKEHMIA, Hapoda U T.4. [9],B COBpeMEHHOII Hay4HOII IIKOJIe TPaHCPOPMUPY-
IOTCAK TPAKTOBKE «EMHCTBO U 6Opb6a MPOTUBOIOIOKHOCTEN», MIM COCTOSHUIO OOIIECTBa, IPY KOTOPOM pasInyHbIe
colmasbHble TPYIIBI JOCTUTAIOT KOHCEHCYCa, COTaHCHPOBAHHOCTY TIO MOMUTUYECKMM BOIPOCaM. Y HUBEPCAIbHOCTD
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MAHHOTO TIOAXO/a 3aK/I0YAeTCsA B TOM, YTO METOLOIOTMYECKH T000e AB/IeHNe HAXOAUTCA B OUIIONAPHOM paKypce Ipo-
1jecca HEIPephIBHOTO PAa3BUTHA, TP 3TOM U3MEHAACH Ha MIOOBIX CTafMAX JAHHOTO Ipoliecca B IPOTUBOIIOIOXHOCTH
MOMEHTOB, B IPOTMBOPEYNBOCTY MM €[MHCTBA MEXY HUMM.

Mertoppl, pe3ynbTaThl M OOCYy)KEEeHNA. B IMOMNTUYECKMX AMCKYCCUAX MOYTU BCETNA TOMUHMPYIOT BOIIPOCHI
OOLIHOCTY — YTO MBI JO/DKHBL MMETDb OOIIETO B JTydIlleM FOCYAAapCTBe, HO TAK)Ke M TO, YTO MBI He JO/DKHBI Pas[e/ATh.
To, 4To y Hac ecTb 061IeTO, e/laeT HAC OAMHAKOBBIMU B HEKOTOPOM OTHOLICHWM, @ TO, YTO y Hac HeT OOLIero, feaeT
Hac pasHbIMK. Emne ApucTOTeNnb BBICKAa3hIBal MHEHME O TOM, YTO PaBEHCTBO M HEPAaBEHCTBO CIEAYIOT 3a OIMHAKOBO-
CTBIO UM pa3/M4yeM, TO, YTO Y HacC eCTh OOIIero, ie/laeT HaC paBHBIMU (B HEKOTOPOM OTHOILEHVM), & TO, YTO Y HAC HET
o611ero, leflaeT HaC HepaBHBIMU. APUCTOTENb CYNTAN MIOJIMTUIECKOE eIMHCTBO IIOJIe3HBIM U TOJIaTajl, YTO OHO IOOII-
pseTcs, Korma Mbl oOMeHMBaeMcs Omaramu (KOoTopble He 0053aTe/IbHO TO/DKHBI OBITh MaTepuanbHbiMu). IloaTomy, dTo-
6Bl CO3/IaTb €AMHCTBO, MBI JOJ/DKHBI UMETb pa3/IMIHble TOBAPHI /11 0OOMEHa, a 9TO 3HAYMT, YTO Y Hac He OyIeT Bcero 06-
miero. [TockombKy To, 4TO MBI He pasfendeM (WM pasfie/naeM MeHbIIe), AelaeT HaC Pa3HBIMU M HEPaBHBIMIU, MbI JOJDK-
HbI BCTYTIATh B OTHOILIEHNUA 0OMeHa KaK HepaBHble B HEKOTOPBIX OTHOIIECHMAX.

Ecnu, HanpuMep, MBI He pasfe/seM IOPOBHY 60TraTCTBa, MBI OyJeM SKOHOMUYECKM HEpaBHBI, a €C/IU MBI He
paspernsieM IOPOBHY [OOpofeTeny, Mbl 6yIeM MOPATbHO HEPABHBL. APICTOTENb CINTAN, YTO HEKOTOpbIe (OpMbI Hepa-
BEHCTBa BefyT K (PPaKLMOHHOCTY M YTPOXKAIOT €AMHCTBY U BBICTYIIAJ 3a COXpaHeHNe OIpe/ie/IeHHBIX HepaBeHCTB [1].

Takum 06pa3oM, B HEKOTOPOM JMCCOHAHCE MOXKET OBITD IIPECTaB/IeHa TaKasd TOYKa 3peHNs — CO3[aHe IIOJIN-
TUYECKOTO eIMHCTBA Yepe3 HepaBeHCTBO, M B YACTHOCTY 4epe3 HEPaBEeHCTBO JOOpOseTeNy, KOTopoe ApPUCTOTeNb IIPH-
MIMChIBAET T€M, KTO IIPABUT, U Te€M, KeM YIIPAB/IAIOT. B LleHTpe AMCKyccuy HaxofgATCA TPY BOIPOCA: KaKoe eMHCTBOBbI-
TOIOHO MOJIMTUYECKOI OOIIHOCTH, OYeMY TOCYFapCTBO JODKEH MMETh MEHBINYIO CTeIeHb eIMHCTBA, YeM OTHE/IbHbIN
YeIoBeK M KaKOTO Poja HEPaBEHCTBO IO/DKHO CIIY)KUTh OCHOBOJ MOJIMTUYECKOTO eAUHCTBA [1, TaM Xe].

VIMeHHO B paMKax JaHHOTO PacCy>K/IeHMA MBI MOXXEM BBIJIe/IUTh OCHOBHYIO HPOOIEMy UCCIEHOBAHNA — B OT-
CyTCTBUM (POPMATBHBIX YCIOBUIT KaTeTOpU3al OHATHA IIOJIMTUYECKOTO eIMHCTBA, BbIIe/IeHUA CIel KM B3auMo-
CBsI3ell OOIECTBEHHBIX MPOLECCOB, (GPOPMUPYIOMMX MOTUTUYECKYI0 0e30IaCHOCTh B IOMIUTUYECKOM eIUHCTBe, 160,
Ha060pOT, CO3/IAOIINX YTPO3y HAIIOHAILHOIT 6€30MacCHOCTH.

AHamM3 DOCTeTHUX MyOMUKAIUIL, pacCMaTPUBAIOLIMX KaTETOPUIO €UHCTBA B MOUTUYIECKOM acIeKTe, I03BO-
JIWI BBIAE/IUTD TO, YTO HA COBPEMEHHOM 9Talle OOHAPY)XMBAETCsl He3HAYUTETbHOE KOJIMYECTBO MCCIIEOBAaHNII B paMKax
BBITIC/IEHMA CYIIHOCTU ¥ COZIEP KAHNA TOHATUA TOMUTUIECKOTO €IMHCTBA, ¥ BCE OHM PACCMATPUBAIOT JAHHYIO KaTETOPHIO
KaK HEeKOTOPYIO IIOIMTUYECKYI0 TpaHChOPMALIMIO MApTUITHBIX cucTeM Poccuim ¢ COBETCKOTO Mepyofa 1o pasBUTHA COBpe-
MeHHOIT Poccum. OpHako HaM IpefcTaBIAeTcA, YTO JaHHOe IIOHATHE TOpasfio Iy6kKe pacCMAaTPUBAIOTCA COLVMAIbHBIMU
HayKamy, Gumocodueit 1 ICUXOTIOTUE, Pe3y/IbTaThl MCCAeHOBAHMIT KOTOPBIX MCIIONb3YIOTCA B COBPEMEHHBIX IOMTUTHYE-
CKMX HayKaX B TOM 4mcie. OCO6€HHO Ba)KHO BBIIEIUTH CYTh MOIUTUYECKOTO €AUHCTBA B CTPYKTYpe MOTUTUIECKOI Oe3-
omacHOCTM. B pamkax paccMaTpuBaeMOro BOIIpoca MHTepecHO wuccmenoBanye A.B. Bosxenmukosa, [IJI. Llsi6akosa,
B.M. ®unonosa [5], B KOTOPOM OHM OIIPEfe/IAI0T XapaKTep M3MeHeHUI OMTUKY BOCHHO-IIOIMTIYECKUX CTpaTernii Mu-
POBBIX [iep>KaB B YC/IOBYAX IMI00a/mM3almu. B acrekTecooTHeceHNs MOMUTIYECKOTO eAMHCTBA C IOIUTUYeCKUMU pedop-
Mamit uHTepecHbI paboTsl P.b. ['aHnomoeBa [6], B KOTOPBIX pacKpbIBaeTCs MOIMTUKO-IIPABOBOI aHAIN3 MHCTUTYTA TPaK-
JaHcTBa B P®, KOTOPBIT MBI MOXKEM pacCMaTpMBaTh B KOHTEKCTE C TOCYRAapCTBeHHBIM efuHCTBOM A.H. ABeppsaHOB [2]
paccMaTpuBaeT CUCTEMHOE TTO3HAHME MUpPA B aCTEKTe COOTHECEHMS €T0 C COLMANbHBIM €JVHCTBOM, Ha OCHOBE JAHHOTO
AQHAIM3A TIPEICTAB/IAETCA BO3MOXHBIM BBIIEUTD (POPMBI IIOTIMTUIECKOTO eAMHCTBA [0 TUITY B3aMMOJENCTBUS. B To xe
BpeMs, HEKOTOPbI€ aBTOPBI B CBOMX MCC/IEHOBAaHMAX XapAKTEPUSYIOT MOIMTIYECKOE €AMHCTBO KaK Pe3y/IbTaT JOCTUKEHUS
BHYTPMI/IUTHOTO KOHCEHCYCa, C MIPEATIOChIIKOI MeH, YTO STUTHBIE TPYIIIbI ABIAIOTCA OCHOBHBIM COLMATbHBIM CyObekK-
TOM BJIACTH ¥ YIIPAaB/ICHNA B COBPEMEHHOM POCCHIICKOM obiecTse [8].

BrimeneHne HepenieHHBIX BONMPOCOB MPOOGIEMbI IOHVMAHNUA CYIIHOCTY U COTEPXKAHNUA TOHATUSA TOMUTIYE-
CKOTO eMHCTBA KaK KaTeTOpUM COBPEMEHHO MOIUTONOTMY TO3BOMAET ONPefeUTh HEBO3MOXXHOCTb OTHENEHNUA NaH-
HOTO IOHATUA OT OOILell CTPYKTYPHI MIOJIMTUYECKOI 6€30IIaCHOCTH, TOCYJapCTBEHHOTO eIMHCTBA, LeIOCTHOCTH U IPY-
T'MX KaTerOpMUit.

bonee rrybuHHOE OCO3HAaHNME COBPEMEHHON OOIeCTBEHHON AMHAMUKY MOXKET IPefICTaB/LAThCA PasIMYHbIMU
HOHATUAMM Ha CTBIKE PasIMYHBIX CMEXHBIX 06/1acTeil 3HaHUA (MCTOPUY, TIOMUTOIOTUH, COLIMOTIOTUHU U Jp.), UTO MO3-
BOJIAET PacCMaTpUBaTh M3Yy4aeMyl0 KaTETOPMIO «ITOTUTUYECKOE €IMHCTBO» KaK MeXAUCUMIUIMHApHOe noHATHe. K Ta-
KUM TIOHSATHAM MOTYT COOTHOCHTCS CIIeRyomue NepVHULNI: «IIOMUTUIECKOe efUHCTBO — IIOIUTHYECKas [OMOTHU-
T€/IbHOCTD — TIONIUTUYECKAsA ONNO3UIIMOHHOCTD — MOIMTUYECKAsA HANPYKEHHOCTh».
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BrimeckasaHHOe I03BOJIAET 0OOCHOBATH OCHOBHYIO I[eb MCCIECHOBAHNA — aHAIU3 CIeIU(PNUKM HAyIHOTO CO-
[ep>KaHMs U MPAKTUYECKOI aTbTePHATUBHOCTY MOHATHUSA MOTUTUIECKOTO €IMHCTBA B PaMKaX IIPOUCXOASAIINX B COBpe-
MeHHOI Poccuyu nyHAMMYHBIX OOIeCTBEHHBIX [IPOLIECCOB, BOBIEKAIINNX B TOCYLAPCTBEHHDIN U OOIeCTBEHHBIN CeK-
TOp Bce 6OJIblile TIOJIMTUKY, TIPMBOASA K HEKOTOPOMY YCIOBHOMY 3HaMEHATENI0 eAVHCTBA U IMPOTUBOIIOIOKHOCTH pas-
JIMYHBIE CTPYKTYPBI U CI0M 061ecTBa (0T MOMUTUIECKUX TTAPTMIL KO IPOCTHIX TpaxknaH Poccun).

OcHoBHas vacTh. [IpencrapniemMoe B OCHOBHBIX TEOPETUYECKUX MOAXO/aX MOHATHE €OHCTBA KaK COCTOSHME
00111eCTBEHHOI CUCTEMBI, CO3IAI0MIEeNl CTaOMIBHOCTD M YCTOMYMBOCTD €€ PYHKIMOHMPOBAHNS, JUHAMUYIHOTO PasBUTHS
B KOHKPETHOM COLIMaTIbHO-3KOHOMUYECKOM MM MCTOPUYECKOM MEepUOfe HEBO3MOXXHO 6e3 OHMMAaHUs JAaHHON KaTe-
rOpUM BHE MOTUTUIECKUX M3MEHEHUI. DTO MPUBOAUT K MBICIM O TOM, YTO CaMO MOIUTUYECKOE eIWHCTBO SBJISETCS
HOCTATOYHO MHOTO3HAYHBIM TEPMUHOM COBPEMEHHOIO HayYHOTO AVICKYpCa, IPefCTaB/LAMIMM CO00I B3aMMOCBA3aH-
Hble MEXY C000i1 KOHIIENTya/lIbHO TEHAEHIMN OIpefe/leHNs TaKOrO eIMHCTBA KaK 3a/I0Ta BHYTPeHHeil 6e30macHoCTI
TOCyapCTBa.

ConyanbHble HayKu U ¢purocodpusa HOCTATOYHO JOIroe BpeMA paspadaTbiBala KOHLEMINIO eUHCTBA KaK OC-
HOBBI MaTE€PUATUCTUYECKON IUAJIEKTUKY B TaKuX opMax KakK: «0OBbeIUHEHUE», «COLPYKECTBO», «IIPUTDKeHue». Of-
HAaKO JaHHble IOHATHA BCeTNa ObIIM CBA3aHBI C «OOPbOOII», XapaKTepU3YIOIell OCHOBHbIE HAIlpaBIeHNA Ha LeJIeBYIO
CYLIHOCTDb eAVHCTBA. ENVHCTBO KaK eAMHEHNe BOCIPUHMMAETCA KaK HEeYTO yCTONYMBOE U cTabuIbHOe, 6€3 BHYTPEHHUX
perysaTopoB, 6osee BBIpOKEHHOE B HEKOTOPOW CTATMYHOCTH, TOTAA Kak Oopbba paccMaTpuMBaeTcsi Kak HEKOTOPBIN
KpU3NUCHBII 371eMeHT. C OfHOI CTOPOHBI, 60pbba paspylIaeT efUHCTBO, a C APYTOIl CTOPOHBI, 60pbba YacTO ABJAETCA
cpencTBoM st popMUPOBaHUS €AMHCTBA.

Cormacumcsa ¢ toukoit speans P.JI. Kocomamnosa B ToM, 4TO OTpMILIaHME AVHAMMYHON CYIIHOCTM €IVHCTBA B
TaKOM CJIy4ae — 3TO OTPAaHMYEHHOCTb CO3HAHWA, HUBEIMPOBAaHME CAaMON CyTH PasBUTMA M IPOrpecca, yHmpoluamliee
caMy TeHJEeHLMY MO3HAHMSA U METO[OJIOTMY 9TOil KaTeropuu [9]. MHOIMMU COBpeMeHHBIMI OTEYeCTBEHHBIMMU MCCIIe-
moBare/sAMH [6, 9] TaKoit MOAXOM ONpeReNsAeTCs KaK MOMUTU3MPOBaHHast (MM Ue0/TOTU3MPOBAHHAs) MOMENb AUAaIeK-
UK. EC/IM Ha/lOXUTh JaHHYI0 MOJie/Ib Ha COBpeMEHHble IOJIMTUYECKUE CUCTEMBI, TO OHa B pa3pe3e yKasblBaeT Ha
dbopMann30BaHHOCTD U JOTMATUYHOCTD IOTUTUIECKOTO TPOLIECCa, He TO3BOIAOIIErO BBIE/SATD IPOTUBOIIONIOXXHOCTD
MOJITUYECKUX B3I/IAOB, OTPULIAIOIINX CAMy CYTh IMOTUTUIECKOTO €IMHCTBA.

Beifenss cucteMHBIN OfX0[, KaK OCHOBHOM K IO3HaHMIO colmanpHoro eguHctBa (A.H. ABeppsaHoB [2]), MBI

MOJXXEM NIPENCTABUTH (bOprI IIOJIMTUYECKOTrO €AMHCTBA I10 BUJaM B3a]/IMO,E[€I7[CTBI/IH (CM. puc. 1)

4 ) 4 )
1) kak TMHAMUYeCKas
gnmb 3) xak npouecc,
NMPOTHBOGOPCTBYIOIIUX i
reren nemrean ommmceroe || sovenmmon |
(Hanpumep €IMHCTBO 6 "
) ol0ecne4nBaOIIUIT X
npotuBoctosiane CIIA B3aHMOIIOMOIIb B
(HATO) u Poccun (B NPOTHBOACHCTBHH
npouutoM - CCCP u APYTUM CHCTEMaM
crpan Bapmasckoro (3;1eMeHTaM)
JoroBopa), (HanpuMep, CTpaHsbl,
BOOPY)KEHHBIE BXOJISIINE B BOCHHBIC U
KOHQIHKTHI (B é ) SKOHOMHUUECKUE aJbSIHCHI
IOrocnasun, I/Ipake,v (HATO, EBpocoro3 u
Adranucrane, HOxHoi 2) KaK CBA3b JIp.), IapTHiiHbIE
Ocertun, Cupun 1 11p.), HeHTPaJbHBIX APYT 00BeTMHECHUS U OJIOKU
Gopn0a CHIIOBBIX ApYry CucTem BO BpeMs BbIOOPOB U T.
CTPYKTYp C (3J1eMeHTOB) I.)
MIPECTYNHBIMU U (HampuMep, CTpaHsbI,
TEPPOPUCTUIECKIMHU MPUICPKUBAIOIIHCCS \_ J
OpTaHM3aIHAMH H T. I1.); BOEHHOT'0 HEHUTpaJIuTeTa
\_ J (IIseituapus, Isenus)
\. J

Puc. 1. CDOprI IIOJIMTUYECCKOT'O €AMHCTBA

Kakx MO>XHO BUeTh M3 IaHHBIX pUC. 1, caMO eUHCTBO He MOKET BCEITia BBIPa)XXaThCA B OMHON OIIpefie/IeHHOM
dbopme, Takoi KaK CofeNcTBIE, IPUTSDKeHMe min obbenuaerne. Hanpumep, B HOMUTUYECKON ONITO3ULINM, TaXKe B MO-
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MEHTBI OCTPOTO IPOTUBOCTOSHMUA OBIBAIOT MOMEHTHI TOXKIECTBEHHOCTH MM COBIAfCHNA NMPOTUBOIIOIOXHBIX TeHICH-
LT, HUKOMM 00pa3oM He paspyLIalolye caMy CyTh €[UHCTBA, a JIMIIb BhIpaXKaollye Ty win uHyio ee popmy. To ecTb
Takas (JopMa Ha TOT MOMEHT BbIPaXKaeT OINpee/leHHOe COCTOAHNE CaMol CHCTEMBI MOTUTUIECKOTO e[MHCTBA, B KOH-
KPETHOM NPOSABIEHNUMN, JaXKe €C/IA Y TIPOTUBOCTOSAHNM.

Cnycra nmoutu 20 JleT ocTaeTcs aKTyaJbHON TodKa 3peHusa A.B. BosxeHukoBa [4], KOTOpBIl B KOHTEKCTe CO-
BPEMEHHOTO MOMUTUYECKOTO Mpoliecca Poccuy BbIeNMMI METOZOMOTMYECKME MOMOXKEeHUs CTpaTernu GOpMUPOBAHNUA
HAIMOHA/IBHOI 6€30IIaCHOCTM HAa OCHOBE HEepeIIeHHbIX IPOOIeM «COLMANbHOTO peann3Ma» B MPOTUBOPEUMBOCTH IIO-
JIMTUYeCKUX pedopM, ITOOANbHBIX TEH[ACHUWII YCUICHUA TPagMIVIOHHBIX Ipo6JIeM CYIeCTBOBAHUA YeloBe4eCTBa
(BOJHBI, IPUPOJHBIE KaTaK/IN3MBbI, TEPPOPU3M), HOTUTUIECKO HeCTAaOMIbHOCTBIO M APYTUMU pPUCKaMy, TpaHCHOpMU-
pyromumycs B IobanbHble yrpo3sl. Ha coBpeMeHHOM 3Talle TaKue IOMUTIYeCKIe PUCKY ABJLAIOTCA He TOJIBKO YTPO30ii
6€30MaCHOCTH, HO U CTUMY/IMPYIOT CO3[JaHMe HOBBIX CTPAaTeInii e IpefoTBpalieHN.

Pasz6amancupoBaHHOCTD BHYTpeHHUX pedopm Poccmitckoit Pepeparm, HEOFHO3HAYHOCTb BO3HEHCTBUA Ha
HUX BHEIIHNUX (aKTOPOB, OCOOBIX HALIMOHAIbHBIX YCIOBMII CAEP>KUBAHMA LIEIOCTHOCTU M eUHCTBa Tepputopuu Poc-
CUM — BCE 3TO JOCTATOYHO CEPbe3HO OCIOXKHAET MpobieMy GpopMUpOBaHNA MOMUTUYECKOTO eIMHCTBA B aclleKTe Teo-
MOIUTUYECKUX TeHIEHLMI ¥ BEIPAOOTKY KOHIIENITYya/IbHbIX OCHOB IOJIUTUKY 00ecIiedeH N HallMOHAIbHOI 6e301acHo-
cti. JJocTaTo4yHO TOHKO 0TMe4eHO A.B. BO3)Xe€HHMKOBBIM TO, UTO «IIO CYIIECTBY, BCA CTIO’KHOCTD IIpoIiecca IOIUTUYe-
CKUX ¥ COLMANbHO-9KOHOMMYECKMX NpeobpasoBanmit B Poccuiickoit Oemepaunu choKycnpoBamach B eOUHON KOM-
IUTeKCHOM 3afadye oOecliedeHN ee HALMOHAIbHON Oe3omacHocT» [3, C. 122]. Cormacumcs ¢ TeM, 4TO AJIA TOTO, YTOOBI
KOMIUIEKCHO PelIUTb 3Ty 3afadyy HeoOXOMUMO aKTyaIbHOe peOpMUPOBaHME IOIUTUYECKON CUCTEMbI, OFHOBPEMEHHO
3TO U YCIOBYE, Y Le/b pelIeHN IPO6IeMBL.

K cokanmeHuio, Hy)KHO OTMETHUTb, YTO OTCYTCTBYIOT aKTya/JbHble IOOXOAB! K pa3paboTKe CTpaTeryii HaIMo-
Ha/IbHOI 6€30MIaCHOCTM B paMKax BBIIEICHNUs CYTU MOTUTUYECKOTO eIHCTBA KAK OCHOBHOTO (PaKTOpa TaKoii cTpare-
ruu. ITo HacTosAIee BpeMs OCTAIOTCA HEOXBaYeHHBIMU IIPOO/IeMBl BOMIOHTapU3Ma B cpepe yIpaBIeHYECKON [JeATeNIb-
HOCTHU obecIiedeHUA 0e30MaCHOCTH, OTCYTCTBYeT KpUTepUaTbHas CUCTEMa OLIEHKU YIPO3 KaK JIMYHOCTHU, TaK ¥ CaMOMY
POCCHUITCKOMY O0IL[eCTBY, B HOIMTIYECKOM CETMEHTE [IO CUX IIOp UTHOPUPYIOTCA HayYHbIe ¥ METOHOIOTMYeCKIe O/IX0-
ABI K (OPMIPOBAHUIO U PeAIN3aLNI IOTUTHUKY 6€30IIaCHOCTH, B PAMKAX Pa3sBUTHA TOCYAAPCTBEHHOTO eAMHCTBA.

Hecry4aitHo B JTaHHOM acIleKTe YIIOMAHYTO MOHATHE TOCYAAPCTBa, TAK KaK allpMOPY BO BCEX KOHIENTYa/TbHBIX
CUCTeMax TOCyJapCTBO BOCIIPMHMMAETCA KaK MOHATHE MOMUTUYECKOTO. ['ocyapcTBO oTpaXkaeT Onpefe/IeHHbIN TOMn-
TUYECKUIT CTaTyC Hapofa, KOTOPBIM IO CBOEM CyTM OpTaHM3OBaH B HEKOTOPOIl TE€PPUTOPUANTbHON 3aMKHYTO-
ctu.P.b.T'anfanoeBsIM[7] Kak pa3 yTOYHSIETCS TAaKOJ BOIPOC KaK STHUYECKME MepeMelleHNs U PoOIeMbl TpaXKJaHCTBA
B COBpeMeHHOM Poccum, 4TO yKasbiBaeT Ha OIpeNe/IeHHbII HEPACKPHIThII MOMEHT BbIFE/IEHUA CTAaTyCa U OIUTUYECKO-
TO €IMHCTBA B paMKaX TePPUTOPUATBHOTO MepeMeleHNs TPaKIaH.

Cr. 8 Koncrutynuu Poccuiickoit Pepepanum onpenensaeT rapaHTUIO €AMHCTBA «9KOHOMUYECKOTO MPOCTPaH-
CTBa, CBOOOMIHOE IepeMellieHIe TOBAPOB, YCIYT U (PMHAHCOBBIX CPeICTB, IOMiepXKKe KOHKYPEHIINM, CBOOO/e IKOHOMMU-
YeCKOM HeATebHOCTI». COOTHOCA KaTeropyuio KOHCTUTYLMOHATbHO OIpeNe/IeHHON TeHEHIMM eMHCTBA C OINTIYe-
CKMM €JIHCTBOM MO>XHO BBII€/IUTH €T0 KaK HEOOXOAMMOe yCIOBMe IIPEOOIeHNs KpusNca Bo Bcex cdepax. B mommru-
YeCKOM eMHCTBE BBIPaXKaeTCA BOCTPeOOBAaHHOCTb (OPMUPOBAHUA YCIOBUA CTAOMIBHOM IIOMUTUYECKON CUCTEMSBI,
a TaKxKe TapaHTUA COXpaHEeHMA JaHHOI CTaOMIbHOCTH, YCTOMNYMBOCTD ATbHENIIET0 PasBUTHA BCEX TPOIIECCOB 00Ie-
CTBEeHHOIT ku3Hu. [TomTiyeckoe eMHCTBO HEBO3MOXKHO 6€3 JOCTVDKEeHNA BHYTPUSIUTHOTO LIEHHOCTHOTO KOHCEHCYCa,
KOTOPBII Tak>Ke OyfleT BOCIPMHAT MOAAB/IAOIIEN YaCThIO HaCeTeHNA.

To ecTp, Bo3/maras Ha TOCyAapcTBO KaK HA HEKOTOPOE OPTaHM30BAHHOE IOIMTIYECKOE EAMHCTBO OIpPE/ie/IeH-
Hble 0053aTebCTBA COXPAHEHNS STOTO €AMHCTBA, MBI, B CYLIHOCTH U COfIep)KaHMU €TO NPMPaBHUBAEM K TOCYHapCTBEH-
HOMY efiMHCTBY. KoHIlenT «efuHCTBO» B Poccum McnonbsyeTcs pasnMIHbIMMU MOMUTUYIECKUMM MAPTUAMU KaK aHAIOT
Wbl 00beIMHEHNA, 3HAYMMOCTY HAIlMOHAJIBHOTO CAMOCO3HAHUA M COXPAaHEHUA STON TPafMIM efMHCTBA Ha CaMOM
BeiciieM yposHe (EpuncrBo, Ennnas Poccnsa). CMHOHMMBI eVIHCTBA MCIIONb3YIOTCA IOMUTUYECKUMY HapTUAMU He
TONIBKO B CBA3M C TEPPUTOPUANBHON LI€TOCTHOCTBIO M YKa3aHMEM Ha YHUTAPHOCTb XapakTepa Poccun, HO U ¢ Hamepe-
HJEM YKa3aTb Ha €IMHOMBIC/IME ¥ COIJIacKe. B 3TOM MOHMMaHMM KaK pas M PacKphIBAaeTCs CyTh MOMUTUYECKOTO €MH-
CTBa — He TONBKO KaK (haKTOpa eIMHOMBIC/IAIIETO MOMUTUYECKOTO allapara, a Kak CBOeoOpasHblil OMUTUIECKIIT MH-
CTUTYT, opMUpyIOINIT BO BCeX cepax OAMHAKOBO HANpAB/ICHHbIE TEHACHILMM 0ObednHeHNs. Begp maxe B 6opnbe
IIPOTUBOIIONIOXHOCTEH (B IpUMepe TOV JKe OIIIO3MIMOHHON CTPYKTYPBI) JOCTUTACTCA OLpefie/IcHHbIN OalaHC ITOJIUTH-
YeCKOTO e[MHCTBA BHYTPU TOCyHapcTBa (pasyMeeTcs, pelATUBIPOBAHHBIN CYILeCTBOBaHMEM TOCYAapCcTBa KaK OXBaThl-
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BAOILIETO BCE MPOTHBOIOIOKHOCTY MOMUTHUYECKOTO e[MHCTBA). Takas MpOoTHBOIOI0KHOCTD B 06011 cdhepe Ku3Hefe-
ATENIBHOCTY TPAXKITAHCKOTO OOIeCcTBa BCErAa MPUXOAUT K MOMUTIYECKON MPOTUBOIIONIOKHOCTH, TaK KaK MMEHHO OHa
dopMupyeT ompefeneHHble TPAHULBL TOMUTUIECKOTO €AMHCTBA, He B PAMKaX PaspylleHWs WIN HANpsDKEHWUs, a B
CMBICIIe PeaIbHOV NO3UIVN MOAAEPKaHUA IPOTUBOIIOTIOKHBIE CTOPOHBI B TOHYCe. V3/IMIlIHe TOBOPUTD, YTO BhINICYKa-
3aHHOE eIMHCTBO ¥ COTTIacHe JO/KHO HOCTUTATHCA KOHCEHCYCOM.

KoHeyHO, Takme IONMMTHMYECKME BEINYMHBI PACCMATPUBAIOTCA B IONOKUTEIBHOM acleKTe MOTUTHYECKOTo
€[MHCTBA TOJIbKO €C/IM OHM He CO3JAI0T Yyrpo3y 6e30IacHOCTM TocyapcTBa. Bo Bcex Apyrux ciy4yasax oHM 6asMpynTcs
Ha COLMAJIbHO-NIOIUTIYECKOM (yHIaMeHTe OOBbeNMHEHUA Pa3IM4YHbIX TPYII JIIOAEH, JT060UPYIOMUX COOCTBEHHYIO
UJIEOOTHIO KaK Hanbosee SHAUMMYIO M aKTYaJIbHYIO.

BriBoapl/sakmouenue. PaccMoTpeB 0OCHOBHbIE ITOAXOBI K CYLIHOCTH ¥ COBPEMEHHOMY COREPKAHUIO IIOHATUA
«IIOTUTUYECKOE eTHCTBO» MOYKHO OOOOIINTD CIeYIOL1eBbIBODL:

1. ITonutudeckoe eOMHCTBO pacCMaTpMBaeTCi BO MHOTMX IIOAXOfaXx Kak ¢opMa WIM YCIOBUe
TOCYJapCTBEHHOTO eOMHCTBA, (OPMUPYIOLIETO OIpefe/IeHHbII MOMUTUYeCKUIT Pe3yIbTaT B BUOE OIpeIeTeHHBIX
yOeKIEeHMIT, MIONIOTUY Y 001 eCTBEHHOM eATe/IbHOCTI.

2. Ilpu atoM, HEOOXOMUMO OTMETUTD, YTO JAaHHOE eAMHCTBO He O3HAa4aeT LCHTPAIU30BaHHbI (OpPMaIbHbII
KOHTPO/Ib CTaOMIBHOM M YCTOMYMBONM CHUCTEMBI TOCYIApCTBEHHOIO VIIpaBJIeHUA, CKopee, Haob6OpPOT, €AMHCTBO
paccMaTpuBaeTcAd B OMaJIeKTMYeCKOM IOHMMAHUM YHUBepcamuii 60pbObl IPOTHBOIONIOKHOCTEH, OIIO3UIVIOHHOTO
IIPOTUBOCTOSAHYA.

3. Tlpm ycmoBum coXpaHEHMA JIETaTM30BAHHOTO THUIIA TaKOTO B3aMMOJEHCTBUA IIPOTMBOIIONOKHOCTEN
MOIMTIYECKOE eAVHCTBO B JAHHOM acIleKTe AB/IAETCA 3a/I0TOM HallMOHa/IbHON 6esonmacHocTy Poccun. B cmyyae Beixoma
3a TpaHMIBl IOJUTUYECKUX IOTOBOPEHHOCTEN, CO3GAaHNUA COLATbHO-IIOMUTHYECKON HAIPXKEHHOCTM OJHON U3
CTOPOH, IIOMUTUYECKOEe €NVHCTBO HUBEIMPYETCA CO3LAHHBIM KPHM3NCOM B TOCYHAapCTBE, PaBHOM BOEHHBIM, 4YTO
03HaYaeT paspyllieHNe YCTOMYMBOI U CTAOMIBHOI CUCTEMBI B3aMMOJEIICTBIA BO BCeX cepax 00ILIeCTBEHHON KU3HU U
ABTIAETCA YTPO30J1 HAIMOHATBHOM 6€30TTacHOCTHL.

ITepcrieKTMBHOCTD MCCIIEOBAHMSA KATETOPUH «IIOJIMTHYECKOE eIHCTBO» B COBPEMEHHOIT HayKe 3aK/II0YaeTcs B
TOM, YTO HEOOXOMVIMO CO3[JaHMe KPUTepyeB MIOHMMAHNA TaKOTO Pery/LATMBHOTO MeXaHM3Ma 60pbOBI IPOTUBOIIONIOXK-
HOCTelf, pa3BMBAIOLINX, CTUMY/IMPYIOIIMX MEPHI IPeayIpeXAeHNA YIPO3bl HAlMOHAIBHON 6€30I1aCHOCTH.
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COBPEMEHHAA HAYKA U MHHOBALUWMN
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V]IK 323.22/28 VMHPOPMAIIMOHHOE OBIIECTBO U ITAPAIUTMA IHO®OPMAILIMMIOHHOM
327.5:339.9 COCTABJIAIOIEN NOMUTUYECKONM BE3OIIACHOCTU

THE INFORMATION SOCIETY AND THE PARADIGM
OF THE INFORMATION COMPONENT OF POLITICAL SECURITY

CeBepo-KaBkasckas rocyapcrBeHHas akajgemns, e-mail: abazalieva@mail.ru
North Caucasian State Academy, e-mail: abazalieva@mail.ru

Annomauus. Ilepexo0 uenosevecmea us amana UHOYCMpUanvbHozo obujecmead, 20e 6e0yuLyI0 Ponb Uzpano npoussoocmso, K
UHPOPMAUUOHHOMY 00U4eCIBY NOCMUHOYCIPUATLHOZ0 MUNQ, 20e ABHAA PONb NPUHAONEHUM UHDOPMALUY, 0XAPAKMEPUI0BAT
HAWw 6ex KaxK «UHPOPMAYUOHHDL ek». OcoOeHHOCMbI0 UUBUNUSAUUOHHO20 PABUMUS CIANU UHPOPMAYUOHHDLE 06MeH, UHPopMA-
UUOHHASA IKOHOMUKA, UUPPOBble 20p00a U 6 Uenom OdnvHeliulee pa3sumue 3neKmpoHHO-UHPOPMAUUOHHBIX mexHono2utl. Bmecme ¢
nepequceHHbIM Pacient 03a604eHHOCINb Yesi06e4ecBa 3ausUmoti nepcoHANbHbIX OAHHDLX, KA1eCMBOM 3AULUULEHHOCU KPUMUYecKl
BANHBIX AMOMHBIX U UHBLX CIPAMe2UecKl 3HAYUMbIX 00BEKIN08, COXPAHHOCMbIO UHPOpMALUL 0 pecypcax zocyoapcmea u m.o. Cre-
008aMenvLHO, POCH Yepo3 O CHOPOHbL UHPOPMAUUOHHOTL COCMABTIOU4ET NONUMUYECKOTi Oe30NACHOCINU 2080PUNL O TOM, HIMO HYHHA
HOBAS KOHUeNUus u cucmema obecneveHus 20cy0apcmeeHHoti 6e30nacHoCmu, no 6cem XAPAKMePUCmukam mecHo C6A3AHHASL ¢ UH-
opmanyoHHo 6e30nacHocmbio.

KinoueBsie cnoBa: nHpopManmonHas 6€301aCHOCTD, HOMUTUKA FOCYAAPCTBA, 6€30I1aCHOCTD TMYHOCTH, MHPOPMALIMOHHOE
00111eCTBO.

Abstract. The transition of humanity from the stage of industrial society, where production played a leading role, to the in-
formation society of the post-industrial type, where the main role belongs to information, characterized our century as the "information
age”. Information exchange, information economy, digital cities, and in General the further development of electronic information tech-
nologies became a feature of civilizational development. Along with the above, humanity is increasingly concerned about the protection
of personal data, the quality of security of critical nuclear and other strategically important facilities, the safety of information about
state resources, etc. Consequently, the growth of threats from the information component of political security suggests that a new concept
and system for ensuring state security is needed, which is closely related to information security in all its characteristics.

Key words: information security, state policy, personal security, information society.

HccnepoBanue nHOPMALMOHHOM 6€30MACHOCTM KaK BXHOTO KOMIIOHEHTa COBPEMEHHOTO IOIMTUIECKOTO
Ipolecca MpeJIosaraeT UCIob30BaHNe O0IeHAYIHBIX METOJOB BKYIIE C (pOPMYTMPOBKOI TEOPETUIECKUX TUIIOTES I
[IOCTPOeHMEM abCTPAKTHO-TIOTMIECKUX LIENOYEK, IIO3BOJIMT PACCMOTPETh MHGPOPMALMOHHYIO 6€30IIaCHOCTb He TOIBKO
C TOYKY 3PEHMsI €€ MeCTa VM POJIU B IIOJIMTUIECKOM IIPOIIECcCe Psifia CTPaH, HO M B CHCTeMe HAIIMOHA/IbHOI 6€30I1acHOCTI
Poccuiickoit @epepanym.

HauHeM ¢ paccMOTpeHMs MOHATHA «Ge30MACHOCTbY, UMEIOIIErO KIII0YeBOe 3HAYeHNE /IS HAIEro UCC/IeN0Ba-
HISA, KOTOPOE B CaMOM INMPOKOM HMOHMMAHUM PACCMATPUBAETCA KaK IOTPeOHOCTh B COCTOSHUM 3aLMIEHHOCTH, «CO-
CTOSIHME, TIPU KOTOPOM €CTb 3aI[UTa OT OIIACHOCTH, 6e3BPeSHOCTD, YCTONYMBOCTDy [11]. Vicropudecku Bcem ¢opmam
6€30IacCHOCTH PUAABAIOCH GOJIBIIIOE 3HAUCHNE, VIUTHIBASA TOTOBHOCTD TOCYAPCTB K TePPUTOPUATBHBIM BolHAM. Tak,
Kappuaan Qpanuun Prinenbe Ha3biBaI 6€30IIACHOCTD KATETOPHEN «HEM3MEPUMO G0Iee BEICOKOIL, YeM BeTndues.

Psipy coBpeMeHHBIX MCCIE[OBATENENl CBA3BIBAIOT MOHATHE «6E30MACHOCTb» C CHCTeMOOOPA3yomMM KOHTEK-
CTOM, OIIpefieNisAs €r0 KaK TaKoe COCTOsSHME CIOXKHOM CHCTeMBI, KOTZia [eliCTBIe pasHbIX (paKTOPOB: KaK BHYTPEHHNX,
TaK ¥ BHEIIHNX, He IIPYBOMUT K HETATUBHBIM MOC/IENCTBUAM L1 CHCTEMBI M/IM K HEBO3MOXXHOCTHM €€ (pyHKLIMOHMPOBa-
Hua u passutua [10, 78]. Donee pasBepHyTad TpakToBKa 6e30macHOCTM faeTcA B 3akoHe Poccmiickoit Pemepanym
«O 6e30omacHOCT»: «6e30MACHOCTD — 3TO COCTOSIHNME 3ALUIIEHHOCTH >KU3HEHHO BO)KHBIX MHTEPECOB IMIHOCTH, 00IIe-
CTBA M TOCYAPCTBA OT BHYTPEHHNUX M BHEIIHUX YTpo3» [7].

Ha Hamu B3y, JaHHYI0 MOAM(UKALIMIO MOXKHO CHie/IaTh 00/lee YHUBEPCATIbHOI, 0003HAYMB 6€30MIaCHOCTD KaK
«COCTOSIHME 3aLIMILEHHOCTH TI000T0 CyObeKTa 1 00beKTa», IIOCKOIbKY JII060J1 CYOBeKT/00beKT MOXKeT 06/IafaTh XKMU3-
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HEHHO B)XHBIM (PYHKLIMOHATbHBIM MOTEHIIMATIOM, UTO HOJpasyMeBaeT 3alIUTy KaK (pyHKIIMOHMPOBAHNA B HACTOAILLEE
BpeMsd, TaK M NOTeHIMaIa, obecrednBaroniero (GpyHKLIMOHMpPOBaHMe B HalbHelilieM. B To e Bpems pacmmpseTcs
PUCKOOOPA3YIOINIT CIIEKTP KaK CO CTOPOHBI CYyO'beKTOB, TaK 1 06bEKTOB, HECYILIMX YTPO3y OKPYIKAIOLeil )KMUBOIL 1 He-
x1BOII cpepe. [TocnenHee NpeAnono)keHne AB/ACTCA MOATBEPXKAeHIEM 6a3MCHON OCHOBBI IIOABIEHNA HOBOI apaur-
MBI 6€30IIaCHOCTH, TaK KaK B IIPeNLICCTBYIOIIEl, TPaaMIMOHHON IapafurMe 0e30MacHOCTH TINATETbHO He pacCMaTpy-
BaJIOCh BIIMSAHNE HECTaOUIbHOIL, IIOXO MPEfCKa3yeMoli cpelbl. B aToit cBA3M MBI MOXKeM IO/IAraTh, YTO HEJb3S YIIyC-
KaTh U3 3PEHNU HAyIHOTO coobIiecTBa chepy, YTPOXKAOLIYIo 6€30IacHOCTI 1 OTeHIMany 6e30IacHOCTH, HO «KOTOpas
ocTalach He0O03HAYECHHOI!, HeBbIPXKEHHOI, HEOCO3HAHHOM, HeapTUKY/IMpPOBaHHOI» [8, 43]. B HameM uccinenoBaHum
TaHHBII Te3VIC 0O3HaYaeT FOTOBHOCTb MCIIOIb30BaTh MH(OPMAIMOHHBIN IIOTEHIMA COBPEMEHHOTO 00IIecTBa Cy0ObeK-
TaMU IIOJIUTUKY, LieJieNloIaTaHue KOTOPBIX He IpPO3padHo, 6ojlee TOTO, MPECTYIHO. B Takoil pomu MOTYT BBICTYHATh,
HaIpyuMep, I706aIbHbIe UTPOKM TEONOIUTUIECKOTO IMPOTUBOCTOSHNA, TOCYapCcTBa IIpy Iepefielie PeCypcoB B CBOIO
I07Ib3Y, TEPPOPUCTHYECKIE OPTaHM3ALN WM KapTe/u, BXOJAIINe B COCTAaB OPraHM30BaHHOM IIPECTYIIHOCTY Pa3HOTO,
B TOM YIC/Ie ¥ MEXAYHAPOJHOTO YPOBHA, KOHKypUpyommue GUpMbI U T.1.

Hopas nmapapurma 6e30nacHOCTY, ONMPAIOIIAsACA Ha CPeOBELil 0a3yc, BBIAB/IAET, C ONHOI CTOPOHDI, IPOTUBO-
pedns, KOTOpble BOSHMKAIOT IIPU MCCIeJOBAaHNM HEeBBIPAXXEHHOI, HO 00bEeKTUBHO CyILIECTBYIOIeil cepbl OMAaCHOCTH,
a ¢ IpyTroil CTOPOHBI CBUAETENbCTBYET O TOM, YTO IPOTUBOPEUNA BOSHUKAIOT B TOM 4MC/Ie M B pe3y/IbTaTe KaueCTBEHHO-
r0 M3MEHEHMUs caMoro obbeKTa OmacHoCTH, ero Gopm U PyHKUMIT, CTPYKTYp U Leseil. Tesuc HOBOI mapagurmsl 6es-
OIACHOCTU MMeeT HEIOCPeICTBEHHOE 3HAaUYeHMe IIPU PacCMOTpeHM MHPOPMALMOHHO 6e30IIaCHOCTH, TaK KakK Cyllle-
CTBYeT He TOJIbKO OIpefe/IeHHbII PUCK HeBO3MOXXHOCTY MPefiCKa3aTh HOBBIE YTPO3bI B IUHAMIYHBIX M XaOTUYHBIX MH-
(DOpPMALIMOHHBIX CpefjaX, HO U COOBITMA B HOMUTUYECKON COCTABIAMIIE HOBOTO MH(POPMAILIOHHOTO OO0IiecTBa.
Hampumep, dpeHOMEH «I{BETHBIX PEBOIIOLINII», KOTOPBIIT ONMMPAETCS HA AKTUBHYIO AMCKPEIUTALINIO PELIeHMIT M MMUKA
CWJIOBBIX CTPYKTYP, IIPaBOOXPAaHUTENbHBIX OPTaHOB, IIPOBEJEeHNE aKIUil caboTa)ka peIleHMiI IPaBUTE/IbCTBA, AVUCKpe-
IAUTALVIO IECTBUII TOCYAAPCTBEHHOTO allllapaTa M arMTalMI0 K HEeMOCHYIUAHUIO U BPEOUTEbCTBY, - B IIOJIHOM Mepe
3aBUCUT OT UHPOPMALIMOHHOTO [IOTOKA U 9BEPCUOHHBIX TEXHOJIOTHIA, 6a30BYI0 4aCTh KOTOPBIX COCTABILIACT MHTEPHET.

ITopo6HbIt moTeHIMAT IM(POBBIX TEXHOMOTUI aKTYaIU3UPYET BOCTPeOOBAHHOCTD 0bLIeHNsA 1 nH(pOpMaLu
He TOJIBKO CO CTOPOHBI TeX, KTO 3aMHTePecoBaH 00IIaTbcs B MHTEPHETE BCIISACTBME YROOCTBA MM HEYIOBIETBOPEHHO-
CTU IPYTUMM CPefiCTBaMI MaccOBOM MHGOPMALM, HO M IIOJIMTTEXHOIOTOB, KOTOPBIE ITyTeM M3MEHEHIA HallpaBlIeHNA
Y KOHTeHTa OTOKa MHGOPMaIM BO3JEIICTBYIOT Ha MACCOBOE CO3HAHNUE B CTOPOHY HY>KHOI MoOuIM3ayn, TpaHcdop-
MUPYA B HY>)KHOM pyciie COOBITHA Ha MOJIMTUYECKOI CLIeHe.

Crnenyst cnpasemmuBoMy 3amedanmio H. Bunepa, mHbopMaums CTaHOBUTCS «Mepoil opraHusauum» [5], 4to
[I03BOJIAET HaM FOBOPUTD O CMeHe IapafiurMbl KOHIEIINN AeMOKPAaTUM 3Pl MHAYCTpUaIN3Ma KOHLeNIell [eMOKpa-
THM 9pbl MHGOpMALUY, B KOTOPOI 0c060e MECTO OTHAAUM MHTEPHETY, HauboIee CUIbHO BIUAIOLIEMY Ha HOBBIE CIIO-
COOBI KO/UIEKTUBHOI MoOmIu3auuy. [JaHHbI 3Tall - HOBBIN B MCTOPYM, U €T0 MOXKHO Ha3BaTh He TOJIBKO HeEIpeBU-
[eHHBIM IIPEIBECTHUKOM PasHOTO POfa LIBETHBIX PEBOJIIOLVIL, HO M NpPefBECTHUKOM MacCOBOTO MaHUIIYIMPOBAHMA
co3HaHMeM 6OJIBIINX Macc.

AKTyalbHOCTD TeMBl MH(OPMALMOHHO 6€30I1acHOCTY, HECOMHEHHO, BO3POCTIa, M OIIpefie/ieHa B IIEPBYIO OYe-
peab ¢ TeM, YTO HACTYIMIA 9pa «MHPOPMALMOHHOTO 00IeCTBay», OIPeRe/IAIIIM (PaKTOPOM KOTOPOTO BBICTYIIAIOT pas-
BUTHE TeEKOMMYHMKALWIT ¥ IM(POBBIX TEXHOJIOTUI, a TaK e Mepe/ioM K MHPOPMAIMOHHON COCTaBIIAONIElH Beex cep
KMU3HEeATETbHOCTY CTPaH U HaponoB. OTHMM U3 YCIOBUIT ONITUMAIBHOTO PAcCMOTPEHNUA MHPOPMAIIMOHHOI 6€30ITacHo-
CTU ABJIAETCA BO3MOXXHOCTD ITTyOOKO M3Y4YNMTb Pa3MyHble BUAbI YIPO3 HALVOHAIBHON 6€30I1aCHOCTH, B KOMIIOHEHTE KO-
TOPBIX IPVCYTCTBYeT MHPOPMALVIOHHBIN acekT. [IoaToMy YacTb aBTOpOB, IOJIarasAch Ha TaKue OCHOBAHNA, KaK OTCYT-
cTBre GU3NIECKMX IPaHNI] MHGOPMAIIMOHHOTO IPOCTPAHCTBA U HATMYME CIOA PELIUITNEHTOB B OIPeNie/IeHHbIX TPaHNIaX
OTJENBHBIX HAIMII-TOCYIAPCTB, - TPEIIOaraeT, YT0 MHPOPMALMOHHYI0 6€30TIaCHOCTh HAI0 BOCIPMHMMATD KaK (peHO-
MeH, CBA3aHHbI ¢ GYHKLUMOHMPOBaHNEM IpaKIaHCKOI Haiyu (civic nation), Hauuu-rocymapcrsa [1].

AKIleHTMpYeT cBOe BHMMaHUe Ha BefyIlell polu FOCy#apcTBa B paKypce paccMOTpeHMA MHPOPMALVIOHHBIX pe-
cypcoB, obecreunBaromux GpyHKIMOHNpoBaHMe HomuTideckort Bractu u T.A. TenaTHUK, TogYepKUBas, YTO «IL1 KaXIo-
TO TOCYAapCTBa COXpaHeHMe MOMUTIIECKO 6€30TIaCHOCTH ABIAETCA IPUOPUTETOM» [1, 8]. YUnTBIBaA MaKCMMaTbHO BO3-
MO>KHBIif CIIEKTP MH(POPMAIMOHHBIX YTPO3 HAIMOHATBHOI 6€3011aCHOCTH, HeNb3A 00ONTH BHUMAaHMEM MOHATHE «IOMH-
TIYeCKast (6e30IIaCHOCT», TAK KAaK OHO TECHO COIPSDKEHO ¢ MH(OPMAIMOHHON (e30IIaCHOCTBIO 110 BCEM IMapaMeTpaM.
IMopmpasymeBaerca, 4To daKTHYecKM M06asd CUCTeMa «BCeTfa HaXOAUTCA B COCTOSHMM IIEPMAaHEHTHOTO COIEpPHMYECTBA,
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KOHKYPEHLIM C MHOXXECTBOM YTPO3, 3HAYMTENIbHASA YaCTh KOTOPBIX OCTaeTCsA HeMAeHTUUUMPOBaHHBIMI» [9], M posB-
JIeHMS KOTOPBIX 0COOEHHO OIIACHBI CO CTOPOHBI MHPOPMALIOHHOI COCTAB/IAIOLIEN MUPA TIOTUTHKIA.

DobIIMHCTBO TPAaKTOBOK HMOJIMUTUYECKYI0 6€30IIaCHOCTb TPAJUIMOHHO PAacKpBIBAIOT KaK 0e30IIaCHOCTb BBIC-
MIUX O/DKHOCTHBIX JIAL] U TOCYAapCTBEHHBIX opraHoB. Ha Ham B3I/an, 6ojee mpaBbl MCCIeOBATeNN, KOTOPble IOHN-
MaloT IIOIUTUYECKIe MHTepechl KaK 4acTh COBOKYITHOCTY HAIMOHA/IbHBIX MHTEPECOB, a MOMUTUIECKYI0 6e30IIacCHOCTD
paccMaTpMBAIOT KaK CaMOCTOATE/NIBHO MOTMTUYECKOV KaTerOpMM, OXBAaThIBAIOIE BCe BUABI YTPO3 MOTMTUYECKON
CUCTEME M MONMUTHYECKOMY IIPOLIECCYy HAHHOTO OOIecTBa: YTPO3bl MOMUTUYECKUM LE/IAM OOLIeCTBa, MOMUTHIECKUM
LIEHHOCTAM, YCTOMYMBOCTY U CTAOMIBHOCTY MOJIMTUYECKUX pasBUTUA U T.J. [3, 351]. Bce mepeunciennoe HaxoguTca B
TECHOII 3aBUCHMOCTY OT MH(POPMALIMOHHON KOMIIOHEHTHI, PO/Ib KOTOPOJI CTaja Befyllell B MOMUTUYECKOM (YHKIMO-
HIPOBaHUM TI060TO 06IIecTBa.

CreoBaTenbHO, POCT YTPO3 CO CTOPOHBI MH(OPMALIMOHHOM COCTAB/IAIOLIEN TOTUTUIECKOT 6€30I1acHOCTH TO-
BOPUT O TOM, YTO HY>KHA HOBas KOHLEIUMS M CUCTeMa 00eCIiedeHns OMUTUIECKOI 6e30IIacCHOCTH, 10 BCEM XapaKTe-
PUCTUKaM TeCHO CBA3AHHOI ¢ MH(POPMALMOHHOI 6e30IaCHOCTbIO, YIUThIBAA POCT MH(POPMALMOHHOTO HATICKA, OPU-
@HTUPOM KOTOPOTO ABJIAITCA MOMUTUYECKME LU U LIeHHOCTH, YCTOMYMBOE Pa3sBUTHUE OIpefeIeHHOTO TOCyIapCTBa.
3aMeTMM HpU 3TOM, UTO He Le/IM, B3ATble MO OTHAETBHOCTY WM LIEHHOCTM SB/IAIOTCA OOBEKTOM IOTUTUYECKON Oe3-
OMacHOCTH. Peub MEET 0 COBOKYITHOCTM KaTETOPHIT, BXOASIUMX B MOHATHE MOMUTHYECKUX: pedb UOET 0 6e30IacHOCTI
TIOJIUTUYECKOI CUCTEMBI, TOJIMTUIECKOI BlacTu B neoM. OTCIofa CIefyeT, YTO B JMHAMUYHO U3MEHSIOUIMXCA YCTIOBU-
AX € BO3pacTaHMeM poiy MHGOpMaLuy B )KU3HU OOILECTB OCTAeTCA aKTYalIbHO JabHelllas pa3paboTka Mep IIPOTUB
PpaspyLIAIIX IPOLIECCOB, YTPOXKAIOIIUX OCHOBAM TOCYAaPCTBEHHOTO M O0IIeCTBEHHO-IIOJIMTUYECKOTO CTPOsA, U UMe-
foue pu 9ToM 6asoByio onopy B nHGopMarmoHHO cpese. Takum o6pasoM, nHbopMaLMoHHas 6€30MacHOCTD CTana
3aHMMATh Befylljee MeCTO B COBPEeMEHHBIX IOTMTUYECKUX ITPOLIeccax, YTO Jie/laeT ee BeAyLIMM KOHCTPYKTOM Hallfo-
HaJIbHOT 6€30MIaCHOCTH, B TOM YUCTIE U €€ TIOJCUCTEMBI - TIOMTUTIYECKOI 6€30I1acCHOCTH.

YduTbiBad, 4TO MOMUTHYECKas 6e30MaCHOCTb KaK KaTeropyus oObeAMHACT B cebe OBa Hayala: TOCYyAapCTBEH-
HYIO 1 O0LIeCTBEHHYIO 0€30I1aCHOCTD, CJIeAYyeT YAETUTh MOBHIIEHHOE BHMMaHME K JUCKYPCY MHGOPMAIIMOHHOTO 00I1ie-
crBa. «VHpopMalmoHHOe 0611ecTBO» KaK TepMUH He MMeeT OKOHYATETbHOTO OIIpefie/ieHNsA, HO UCCIeioBaTeNy, obpa-
asCh K mapagnrme «MHGOPMAIMOHHOrO 061IecTBay, Jale 0OpaljaloT BHUMaHNMEe Ha POCT MHGOPMAIIMOHHBIX TEXHO-
noruit. Tak, O.®. BonovaeBa npepmosnaraeT TeCHyI0 CBsA3b MHGOPMALMOHHOTO 00IecTBa ¢ MHGPOPMALVIOHHBIMU TeX-
HOJIOTVAMY, KOT/Ja MOJ, BO3[Ie/ICTBYEeM MOCNIEAHUX TPaHCOPMUPYIOTCA M MEHAIOTCS MOMUTUYECKIe MHCTUTYTHI, TTOJIM-
TUYEeCKVe OTHOIIeHUA, GOPMBI MOTUTIYECKOTO BO3NEICTBUA Ha 001ecTBO, GOPMBI MOTUTUYECKOTO Y4acTuA, ofIie-
CTBEHHO-IIOJIUTUYECKOE CO3HAHNeE, a TAKXKe CIIOCOOBI MOCTVDKEHNS MOTNTUYECKUX peannit» [6].

Konnenmms nadpopManmoHHOro o61ecTBa 3aTparnBaeT Takue KIIYeBble MOMEHTHI, KaK yIpasieHne nHpop-
MalVOHHBIMY TOTOKAaMM, CO3/JaHIe HOBBIX TEXHOJIOTUIA, I, T/ITABHOE — MCIIO/Ib30BaHMe MHGOPMALMOHHBIX TOCTVDKEHMIT
KaK MHCTPYMEHT IOJMTUYeCKOil BracTu. [0 MHeHMI0O HeMeLIKOro colyonora Yabpuxa beka, coBpeMeHHOe 0011ecTBO
COIIPOBOKAAET MHOXECTBO CUCTEMATUYECKV BOCIIPOM3BOAAIMXCA OMACHOCTEM, yrpo3 u puckos. CormacHo beky, co-
LIMa/IbHBII TOPANOK, OTBEYAIOIIMII OCHOBaM 0€30MaCHOCTY, CTaHeT NMPUOMIVIKEHHBIM OT TeOPUM K IMPAKTUKE IPU YCII0-
BUU TIEPEXO/ja COLMATBHBIX CTI0€B 00IeCcTBa K 00JIee PasBUTOI CTAOMM — IaCTO HEIOCTIDKUMOI pedieKcnpymoleit co-
BpemeHHocTH (reflexive modernity) [2,59]. Bpaitan TepHep HasbIBaeT «CHJIBHOJN IPOrpaMMON» TEOPUIO PeaIbHBIX CO-
LMTbHBIX Ipo6JieM, Mpefoaras, 4YT0 X MOXXHO OOBEIMHUTDb MOJ COBOKYITHOCTBIO KOHILIENTYaIbHBIX MOTOXKEHMIL,
CYTb KOTOPBIX 3aK/II0YAETCs B KAUeCTBEHHOM M3MEHEeHMM 0011ecTB, ObITHA U co3HaHus [15, 18]. B atom ke pycie npep-
JIaraloT paccMaTpUBaTh MOJEPHU3MpPOBaHHOe 00miecTBo coumosnoru Pobepr IMapk [14] u Muppa Komaposcku [13],
YIUTHIBas HEBO3MOXKHOCTD MICYEPIIBIBAIOIIETO OO'bACHEHNA JMHAMUYHO MEHAIOIIENCA JelICTBUTE/IbHOCTI. B pesynbTa-
Te TEXHOJIOTMYECKUI MpOTrpecc IMPUHOCUT He CTOTBbKO CO3HATE/NbHBIN Iporpecc, Kak npepnonaraer A.K. Boramesa,
cKonbKO «CBOJCTBO HEIPefCcKa3yeMOCTH Bce 60iee CTAHOBUTCS CBOVICTBOM ITOJIMTYMKY Ha BCeX YPOBHAX M Macmitabax
cobBITHITHOTO TIOTIs» [4, 142].

Coranrasce ¢ MCCaenoBaTeNsAMN, HOOABUM, YTO IOTUTOTIOTUYECKOE OCMBIC/IEHME COBPEMEHHOro obIecTsa
uHpopMaTH3aLMM M PUCKA MIPUIIIO TO3Xe. [lapaue/IbHO NPHUIIIO MOHMMAaHME TOTO, YTO OTHBIHE BCe Oo/ee 4eTKO
MIPOSIB/IAETCS pasferieHye MeXAY «UAeaTbHbIM» U «MaTepUaJbHbIM» B MIUPOBOM MacliTabe, Tak Kak B BeK MHTepHeTa
Bce 6oiee ABHO U 3PUMO TIPOSIB/IAETCA PaspblB MEXTY CyllepAiepXKaBaMM Y OCTATIBHBIM MUPOM, MEXAY fiep>KaBaMu, KO-
TOpBIE MOTYT 06ecrednth pyHIAMEHTaIbHbIE TeHACHIN NH(POPMALIMOHHON 6€30IIaCHOCTH U OCTA/IBHBIM MUPOM, OT-
CTAINM B MHGOPMALMOHHO-KOTHUTUBHOM IIPOTUBOGOPCTBe. B mHOpMaLmOHHOM 06111eCTBE, HECMOTPST HA M3MeEHe-
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H1e B cepe HUPPOBBIX U APYTUX TEXHOMTOTUI, OCTATNCH B IjeHe MPEXXHIME IPUOPUTETHL: IIOIUTUIECKast BlIACTh, 9KOHO-
MMYecKas MOIIb, BOCHHOE ¥ MH(YOPMALMOHHOE IPEBOCXOMICTBO.
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0. M. Kproukos [Yu. I. Kryuchkov]

YIIK 327 OCOBEHHOCTHY POCCUMCKO - TOJTbCKOT'O HE®TIHOTO COTPYTHUYECTBA:
TEOIIOIUTUYECKUI 1 SKOHOMUYECKU ACIHEKTBI

FEATURES OF RUSSIAN-POLISH OIL COOPERATION: GEOPOLITICAL
AND ECONOMIC ASPECTS

Poccuiicknmit locynapcTBennsiit I'ymanntapusiit Y HuBepcuret, e-mail: ab-ww@mail.ru
Russian State University for the Humanities, e-mail: ab-ww@mail.ru

Annomauus. B cmamve paccmampusaromcs eeononumudeckue 1 IKOHOMU1ecKUe 0C06eHHOCMU HepmAHO020 compyoHUHe-
cmea Poccuu u Honvuiy. Konmexcmom, 006ycro81usarusum cospemermoe COCHOAHUE POCCUTICKO-NONbCKOL HeMAHOLL MOop206n,
NOCTYHUTL KPAMKUTL UCHOPUYECKUTE IKCKYPC 6 PA36UmMIe IHep2emu1eckoii OunoMamui 08yx Cmpar co 6mopoii nonosuxvt XX 6.

Asmop npuxodum x 61600y, 4mo paspvlé HeMAHO20 COMPYOHUHECBA MOHEM 00ePHYMbCA GOTLUIUMU IKOHOMUUECKUMU
nomepamu 05 obeux cmpan. JJng Poccuu oueHv 8axHO adanmuposams HepmAHOU PuIHOK K Oupiesvim cOenkam, ousepcuduuupys
compyonuuecmeo ¢ Ionvuteil, umo no3gonum 6 umoze npeodosemv 2abumyc Hedosepus Ionvuiu 6 OMHOULEHUU 00N20CPOUHBIX HO-
cmasox Hepmu u3 PD. B ceoro ouepedv 0ns [lomvuiu He npedcmasnsiemcst 603MONHbIM OMKA3 0 UMNOPMA POCCUTICKOL Hedhmu, max
Kax Opyeue nocmasuwuky u 006vimas 6 Ionvuie Hemv He CNOCOOHBL 0becneuums NOMpPeOHOCU PA36UBAIOU4ENCT NONIbCKOTE AKOHO-
MUKU.

Kmiouessie cnoBa: He(Tb, TOprosis, [lonbiia, Poccusi, reononmnTiKa, S9KOHOMUKA.

Abstract. Geopolitical and economic peculiarities of Russian-Polish oil cooperation are considered in the article. A short his-
torical background of energy diplomacy of both countries since the second half of XX century was a context leading to a contemporary
state of Russian-Polish oil trade.

The author concludes that severance of oil cooperation can result in heavy economic losses for both states. It is very important
to Russia to adapt its oil market to stock trades diversifying cooperation with Poland that will finally allow to overcome habitus of mis-
trust of Poland concerning long-term supply of Russian oil. In its turn, it is not possible for Poland to reject import of Russian oil as other
suppliers and oil produced in Poland are not able to provide for the needs of developing Polish economy.

Key words: oil, trade, Poland, Russia, geopolitics, economy.

Beenenne. «<Hed1sHas MHAYCTpUs HUKOTAA He 6bUIa B TAKOM KPU3MCe KaK Ceifyac, 1 MHOTHE IIPOU3BOANTENN
ero He mepe>xuByT» [12]. VIMeHHO Tak XapaKTepU3yIOT CUTYALMIO HAa MEXXAYHAPOSHOM He(DTSHOM PhIHKE COTPYSHUKI
OJIHOT'O M3 CaMbIX BIMATENbHBIX 9HepreTndeckux areHTcTs CERA.

Tema JaHHOJ CTaThU CONPsXKEHA C APAMAaTUYHBIMM COOBITUAMM, IPOUCXOMALIMMY B SHEPTeTUYECKO OTPaCIN
B CBSI3M C COKpaIlleH/eM NTPOM3BOICTBA, BBI3BAHHBIM HEOXKMTAHHBIM BCIIECKOM ITAHAEMUM; ¥, KOHEYHO, T€ BBIBOJHI TI0
HaHHOI Ipo6ieMaTuKe, KOTOpble MOIIN OBITh CHe/MaHbl OyYKBaJIbHO HECKOJIBKO MeCALleB Hasajl, HY>KHAIOTCA Telepb B
0COOOM OCMBICTIEHUMH C YYETOM HOBOJI MTOMUTUYECKON ¥ SKOHOMUYECKOI He(TAHOI MOBECTKI.

Poccusa kak ofjHa 13 BelyIUX CTPaH-IPOU3BOAUTENEN M SKCIIOPTEPOB HeTH TAKENO MepPeXMBACT COBPEMEH-
HbIIT 9HepreTudeckuii kpusuc. Ha curyarnmio ¢ o6BaoM IieH Ha He(Tb HOBIUAMM MHOTME BaKTOpHI. [7TaBHbIN, KOHEY-
HO, 9KOHOMMYECKMIT: cOKpamieHne o6beMoB foobrun HedTn. Cuenka OITEK+ momkHa 6bU1a BeIpaboTaTh 00LIyIO CTpa-
TETHIO TIOBefeHNs Ha phIHKe cObiTa Heprenpomyktos crpad OITEK n Poccun. OpHaKo 3mech Chirpat pojib U MOTUTHYe-
ckmit paxTop. CIOKHOCTD C BHIIIOTTHEHNEM YCIOBUIT CAENKM cO cTpaHamy bmkHero Boctoka MO>KHO 06bACHUTD Yepes
HIpPU3MY T€OTOMUTUKN. [/ TOHUMaHNA O6IEro SHEPreTMIeCKOro KOHTEKCTa CIefyeT oOpaTUTh BHMMAHMe Ha acleKT
60pbOBI 32 BIMAHNE HA €BPOIEIICKOM HepTAHOM pHIHKE.

Martepuanbl ¥ METORBI, Pe3yIbTaThI M 006Cyx)aeHna. CoObITHs KoHLA anpens 2020 r. HAIIAKHO MPOAEMOH-
crpupoBanu ctpemaeHre CaymoBCcKoif ApaBUM — OFHON U3 BEAYIIMX CTPaH-3KCIOPTEPOB HepTH — YKPENNUTH MO3ULIUN
Ha €BPOIIEICKOM PBIHKe COBITAa M CMECTUTh POCCHIO, CUMTABINENCA O STOTO ITIAaBHBIM HeTAHBIM IapTHEPOM 00JIb-
mmHCTBa cTpal EC, ¢ mupepcknx mosunmii. OHepreTndeckue Komnaann CayoBCKOl ApaBuy BOCIIONb30BAINCh CUTY-
anyeil ¢ 06BaJIOM CTOMMOCTU HedTH, IPEIOXNUB ABY3HaYHbIe CKMIKY IO mocTaBKaM HedTu B cTpanbl EC u BIoXuB
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0KOJI0 1 MJIpJ. O/IapOB B MOKYIIKY aKLMiT eBPOIIEIICKUX SHepreTndecKux Kommanuit [9]. IlomobHas curyanysa Habmo-
[aeTcsl M Ha TIO/IbCKOM PhIHKE.

ITocraBku poccuiickoro copra Urals B ITombury pesko cokpatmmch Ha 41% 1o cpaBHeHuto ¢ ampeneM 2020 T.
ITpu aTOM IOCTaBKM apaBMIICKON HepTU YBeIMYMINCH Ha YeTBepTh: ¢ 398 mo 500 Thicad ToHH [9]. Ina Poccun sto Mo-
XKeT 00epPHYTbCA HEIPUATHBIMYU MOCTIEACTBUAMIUL.

JlaHHBIE COOBITHA MOXKHO paccCMaTpMBaTh KaK JTaKMYCOBYIO OyMa)KKy IOMUTUYECKMX M SKOHOMIYECKUX OTHO-
meHuit ITonpmn u Pocern. Koneuno, aBropet goknagos CERA (ciofa >ke MOXKHO OTHECTHM M 3aTOJIOBKMU CTaTel MeXHy-
HApOJHOTIO SHEPreTUYeCKOro areHTCTBa) IIPaBbl, YKasblBasd Ha BCEOOBEMIIIOIINIL, HaXkKe CTPYKTYPHBINI KPU3UC COBpe-
MeHHOTro He(prsAHOTO phiHKa. Ho [ja>ke B 3TOM CIydae MOXKHO 3aMeTUTb, YTO JaXKe TaKad TsKelas CUTyals Ha HedTA-
HOM pBIHKE JJaeT HEKOTOPBIM CTPaHaM OIIpe/ie/IeHHbIE TeOTIOMUTIYECKME IPEUMYILECTBA. DTUM JKe pelllnia BOCIIO/Ib30-
BaTbcs i [Torplra, aKTMBU3MPOBAB TOCTaBKY apaBUIICKOI HeTH.

JlaHHas CUTyaLus MMOKasaTelbHA BO MHOTOM B TOM, 4TO, 6eps ake, Ka3aoch 6bl, CyTy60 SKOHOMMUYECKUIT ac-
neKT HeTAHOTO corpymHudecTBa Poccuy u [ombiumy, Mbl cTalKuBaeMcsA ¢ HeOOXOAVMOCTbIO IOHUMAHUA TOJIUTIYe-
CKVX 00CTOATE/IbCTB SHEPTeTUYECKOr0 COTPYAHMYECTBA ABYX cTpaH. CaMa HeoOXOOMMOCTb OTBeTa Ha BOIIPOC, IOYeMy
[Tonpia TaKk HACTOIYMBO MILET HOBBIX NMAPTHEPOB-IKCIOPTEPOB HeDTH, HeCMOTPs Ha cocenctBo Poccum u [lonmpiun,
H/IM4Me TPaH3UTHOTO MarucTpaabHoro Hedrenposopa «Ipyxba», obecreunsaninero okomno 20% poCcCUitCKOTo 9KC-
nopra HeTV U OYEBUIHO SABJIAIOLIETOC S3KOHOMUYECKM 60jiee BRITOZHBIM BapUAHTOM [/ UMIIOPTA HeTEIPOLYKTOB
B [Tonbmry, oTHanAer uccnegosarend OT 3KOHOMUKI B CTOPOHY T€OMOTUTUKMA.

Boob1ie, TeMa sHepreTMKM TECHO CBS3aHA C IOMUTHUKOI U 9KOHOMMKOIL. PacTylas morpe6HOCTb COBpeMeHHO-
rO IPOMBILIIEHHOTO PHIHKA B YITIEBOLOPOAax (ceromHs HedTh, Ta3 U yroib obecrednBaoT okoao 80% Bceil BHIpabaThI-
BaeMOJl B MMpe SHEePIUM) COCTAB/IAET 9KOHOMIYECKYIO I IIOIMTIYECKYIO IIOBECTKY COBpeMeHHBIX cTpad [1; 10]. Bompoc
9HepreTNYecKoll 6e30MacHOCTH, pa3padaThiBaeMbIX B 9HepreTudeckux crpateruax EC, orpaxaer obecriokoeHHocTh EC,
YTO eBPOIEIICKIIT SHEPTeTUYECKUII PHIHOK MOXKeT ObITh MOHONONMM3MpoBaH. [Tof aTuM noppasyMeBaeTcs MpeXXe BCETO
CTpax MOMacTh B 3aBUCUMOCTb OT POCCUIICKOTO 9KCTIOPTA SHEPTOPECYPCOB.

HecMotpsa Ha TO, YTO MBI HECKOIBKO OTHAIVINCH OT NPOOIeMbl 9KOHOMIYECKUX PUCKOB IpeKpalleHus Co-
TPYIHUYECTBA C POCCUIICKMMY SHEPTeTYeCKMMI KOMITAaHMAMM, 3TO BBE[IeHIEe MOXKET CO31aTh HeOOXOMMBII KOHTEKCT
COBPEMEHHOII CUTyaluy B IOTbCKO-POCCUIICKUX He(PTAHBIX OTHOLICHNAX, HAMETUTb HAIlpaB/IeHUE PEIIeHUA CTONIb
CZIOXKHOI 3afjaull KaK BBIABJIECHME SKOHOMUYECKUX PVUCKOB COKpAIleHMA POCCUIICKOTO MMIIOpTa HedTM ¥ IOKa3aTb
CTIOXKHOCTb M3y4eHMs 9HepPreTUYeCcKUX MpobieM, TpeOYIOIX OT MCCIefoBaTe/ll YMEHNUA pasfe/aTb 9KOHOMUYECKUe
0COOEHHOCTM OT TeONOTMUTHYECKUX WIM HAaoOOpOT CHMHTEe3MPOBAThb JaHHBbIE HAIIpaB/IeHM:A, yKa3blBasd Ha HEBO3MOXK-
HOCTb pa3feneHNs 3JKOHOMUYECKNX UHTEPECOB OT MOMNTUIECKIUX.

Hagano «Ipy»x6b1». AHaIN3 COBPEMEHHBIX POCCUIICKO-TIONIBCKMX OTHOLIEHNIT B He(PTAHOM CEKTOpE HYXKAAeT-
cs1 B KpaTKoM 0630pe nctopun popMmupoBaHNs BHELIHEIKOHOMITIECKOTO COTPyAHIIecTBa Mexay Ilonbrueit n Poccueri.
Ta curyanua Ha HedraHOM phiHKe [lobnm, KoTOpas cnoxmrachk K Hadany XXI B., ABIAeTCA pe3y/lIbTaTOM IPUYNHHO-
CIIe[ICTBEHHBIX CBA3€l B3aIMOOTHOUIEHUII C POCCUIICKON CTOPOHOII Ha OMUTUYECKOM ¥ 9KOHOMMYECKOM YPOBHAX.

Hac unTepecyer uMeHHO HepTAHAA OTPAC/Ib SKOHOMUYECKOTO B3aMMOJEVICTBUA ABYX TOCYAapCTB. AKTUBHAA
po6prya Hedpty Havamach B CCCP emie B 50-e rr. XX B. K cepenune 60-x rr. pykoBoacta CoBerckoro Coio3a Hadaao
aKTMBHO OCBaMBaTh Heprerazosble MecTopoxaeHua 3amannoit Cubupu. M ocosHas, 4To cTpaHa 06/1afaeT BHYILNTE/Ib-
HBIMU 00BeMaMM YIJIEBOLOPONOB, PYKOBOJICTBO HAYal0 MPETBOPATh aMOMIIMO3HBIE TUIAHBI IO CO3JAHMIO HaJe)KHON
CHCTEMBI 9KCIIOPTA SHEPTeTUUECKUX PECYpCOB B cTpaHbl 3amafHol EBpomnel. Ilensb Obina BrionHe 04eBUIAHA — TIOTYYaTh
OT CTpaH-MapTHEPOB TBEP/YIO BAIOTY B CBA3U C HECTAOWIbHOM cuTyanys B skoHomuke CCCP.

[Tompia B cBOXO oYepenpb IOCIe Bropoit MUpOBOIT BOVHBI IPUCOEAHNIACH K COLMATMCTIYECKOMY OJIOKY U
CTa/Ia IONMUTUYECKNM ¥ 9KoHoMmdeckuM catermroM CCCP. B 1949 r. Ilonbma Bcrynaer B CoBeT 9KOHOMMYECKOI
B3auMornomoniy, a B 1955 r. - B Opranusaumio Bapurasckoro forosopa.

OCO6eHHOCTBIO COIMATMCTUYECKON CHCTEMBI 3aK/TI0Yanach B TOM, UTO Ba)KHEIIIINe TOTUTUIECKUE Y 9KOHO-
MMYeCKMe pellleHNsA B COL0IOKe MPUHMMATUCh MMEHHO MapTUitHbIM pyKoBocTBoM CCCP: ToproBas eATeNnbHOCTb,
KaK CIIe[iCTBUE, TaK)Ke cornmacopbiBanack ¢ MuHucrepcrsamn CCCP. KoHedHo, pacTymrad monbckasd 9KOHOMMKA HY>KAa-
JIach B PasBUTUY SHEPIeTMIECKOTO CETMEHTA, M HECMOTPSA Ha Pa3BUTYIO YITeNOOBIBAIONIYIO IPOMBIIIIEHHOCTD, IIOJIb-
CKO€ PYKOBOJICTBO MCKAJIO aIbTepHATHBHbIE BO3MOKHOCTY SHEProobecreyeH N .

Jo cepepuubl 60-X IT. MOcTaBKM HedpTH B cTpaHbl BocTouHON EBpoOmBI 0CymIecTBIAMNCH >KeNne3HOJOPOKHBIM
coobmenneM. OHAKO BCKOpe CTAIO ACHO, YTO JAHHBIT BUf TpaHcdepa OBUI JaTeK OT COBEPLUIEHCTBA. Bo-1epBIX, KO-
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JIMYECTBO SKCIIOPTUPYEMOIT HepTH He COOTBETCTBOBANIO HY)XHAM PAcTyIleil 9KOHOMUKM CTpaH Bocrounoit EBpormsi,
a BO-BTOPBIX, He MOITIO MATHU ¥ peun 06 akcropTe B 3anagHyio EBpomy. Penrenne 66110 BCKope HaiifieHO. 15 oKTA6ps
1964 r. 6b171 3amymieH HedrenpoBox «Ipyx6a», ogHa U3 BeTBell KOTOPOTO MPOXOAWIA Yepe3 Tepputopuio Bemapycu u
IMonmpum. SToT HePTENPOBOL, KO/DKEH OB cBsA3aTh BocTounyio EBpOIly cTaGMIBHBIMM IIOCTAaBKAMU COBETCKOI HEPTIL.

braronpuATHBIe YCIOBUA JJIA 3KCIIOPTA COBETCKOI HepTH CO3IaNy SHepreTUdecKue KPU3UCH B CBA3Y C CUTY-
anyeit Ha Broxaem Bocroke B 1973 u 1979 rr. Llenst Ha HepTh pesKo BBIPOC/IN, ¥ MPUTOK TBEPHOI BATIOTHI B COBET-
CKYI0 9KOHOMUKY MOCTaBMI HepTsAHYI0 U rasoByio nmpomsinuieHHocTh CCCP B oKyc BHUMaHMA MapPTUITHOTO PYKOBOJ-
crBa. Erop Taiipap — poccuitcknii 3KOHOMUCT U TpeMbep-MUHUCTPp Poccun B 1992 r. — BcnoMmuHarm, 9T0 IOTOK TBEPHOA
BAJTIIOTHI OT TIPOAXKM HE(PTU IIOMOT OCTAHOBUTD MPOK0BOMbCcTBeHHBIN Kpusuc B CCCP [1; 29].

OpHako HeCMOTpsA Ha TeCHOe 3KOHOMMYecKoe coTpymHmdectso ¢ ITonbckoit Haponnoit Pecriybnukoii, momm-
THYecKad o6cTraHoBKa K 80-M IT. pe3Ko HaKamuaach. ITonbia Haxoouaachk B CyOOPAMHAIMIOHHOM II0JIOKEHUN IO OT-
HomeHuto Kk CCCP, nonbckoe pyKOBOJCTBO HE MOTJIO OCYILECTB/IATb CAMOCTOATENbHYI0 9KOHOMUYECKYIO M COLMa/Ib-
HYIO IOMUTHKY. Pocro HeoBepue rpakfaH K IOTUTHUKE MOTbCKOTO ¥ COBETCKOTO PyKoBOACTBa. Vicropudecknu ITonmpnia
BOCIIpUHMMasIA ce0s Kak yIeM/IeHHOe B IIpaBax U CBOOOZe IOCy[apCcTBO, KOTOpoe ObUIO CHavyalra 3axBadeHo Poccuii-
ckoit umnepueit, a 3atreM u CCCP. [Togo6HOe caMOBOCIIpUATIE OKa3bIBAIO BIMAHME Ha popMupoBaHme 06pa3a «CBOII»
U «49y>Koli». Poccusa BocnmpuHMManach Kak aHTHUIIOf, KaK KpaifHee IIPOTMBOIIOCTAB/IEHNE «CBOEMY»-TIOJAKY. VI KOHe4YHo,
[a>Kke CTaOMIbHBIE TIOCTABKU COBETCKOIT HepTH He MOI/IM PAafUKATIbHO [IOBIMATH HA MOCTEAYIONIYIO 3CKATALNI0 POCCHIA-
CKO-TIOTTbCKMX OTHOLIEHMIA.

ITouck HOBBIX coro3HUKOB. Ilocime pacmaga CCCP u mafeHna KOMMYHUCTMYECKNX PeXIMOB B CTpaHax Bo-
crouHoit EBpornel k Hayany 90-x rr. [Tonpina cTana nepes BBIOOPOM JJa/IbHENMIIET0 Kypca IOMUTUYECKOTO M SKOHOMMYe-
ckoro passurusa. Crpanbl Bocrounoit u LlenTpanpHo-Bocrounoit EBponsl pediekcupoBanmu Hap COLMATUCTUYECKUM
Hac/eeM UM UToramMy XoJIOZHOI BOMHEL Pe3ynbTaT oTUX pedpekcuit ObII JOBOTBHO OYeBUAEH — IOUCK HOBBIX COI03-
HUKOB U TIePEOpUEHTALINS Ha eBpoaTIaHTU4YecKoe compkerne. Poccus crana npasonpeemunueit CCCP, u et B Hacnen-
CTBO JOCTA/Iach pa3BUTasA CHCTeMa HeTeIPOBONOB U HepTe[OOBIBAOIAs IIPOMBILIIEHHOCTh. HecMOTps Ha momuTude-
cKkoe orpaneHue Bocrounoit u lentpanpHo-Bocrounoit EBponsl oT Poccun, OpiBIIMe COLCTpaHbI OCTaBaIUCh 9KOHO-
MUYECKY TeCHO CBA3aHbI ¢ Poccueit. Poc sHepreTmyeckuii peIHOK, pociu notpedbHocty B Hedtu. Poccusa mpogomxuia
AKTMBHO 9KCIOPTUPOBATh He(PThb B 9TY CTPAHBI.

Opnako c ITonpureit gena o6crosiim HeckonmpKo cnoxHee. Cobpitusa 1980 r. B ITonblie, Korga i yaep>kaHus
Bractu u aEnA CCCP ObII0 BBEfIeHO BOGHHOE IIOJIOXKEHYE, OBUIM CBEXM B IIAMATH HOJIAKOB M HOBOJ IOJIMTIYE-
ckoit amuthl ITonpumm. Kak cinenctBue, popmupoBaHie HOBOI IOIbCKON MAEHTUYHOCTY HANIPAMYIO 3aBUCENIO OT BBIOO-
pa JaymbpHellIero Kypca B3auMooTHoueHnit ¢ Poccueit. U ITonpiua Bei6pana Kypc Ha eBpoaTaHTu3M: commkenne ¢ EC
un HATO, a 3areM u BCTyIuIeHNe B 3TH CTPYKTYPphL. I'eonommideckn Poccusa BocnipyHMManach Kak yrposa HallIOHa/Ib-
HOJI 6€30I1aCHOCTI HOBOTO II0JIBCKOTO TOCYIapCTBa.

OpHaKo B M3MEpPEHNN SHEPIeTYeCKOro COTPYAHIYECTBA CUTyanyA Obla He CTOIb OYeBMHA. TecHOe aHepre-
Tideckoe corpyaHmudectso Ilompmn ¢ CCCP mocTaBuio HOBOE TOCYHAPCTBO B 3aBUCMMOE OT POCCUICKMX MOCTaBOK
nono>xenue. ['eomommutiyecky ObIO HEOOXOAUMO IEPEOPUEHTUPOBATECA B CTOPOHY COKpallleHMe MMIIOpTa POCCUIL-
CKOW HepTH, OFHAKO CUTyalust Obl/la TaKOBa, YTO K Hadany 90-X IT., DO/ POCCUITCKOTO SKCIOPTA COCTAB/IS/IA OKOJIO
95%: TOBOPUTb O MTHOBEHHOJI ITepeOpUEeHTALN I0/IbCKOI 9KOHOMYKY Ha HOBBIX IIAPTHEPOB He MPUXOAWIOCH [2; 4].
OCHOBHBIM omaceHyeM i ITonbly ABIANCA BOIPOC SHEPTeTUYECKON 6e30macHOCTH (BIpoYeM, KaK IMPAaKTUYECKU U
mst Beeit EBpomnsr). I'71aBHBIM CTpaxoM ABAIOCH TO, YTO Poccus MOXKET MCIO/MIb30BaTh 3aBUCUMOE MOIOXKEHE MTOTIb-
CKOJT 9KOHOMMKM OT MMIIOPTa POCCUIICKOTO Tasa U HepTH KaK MOMUTUYECKMIT MHCTPYMEHT MaHUIyIMpoBaHuA. Bemen-
CTBUE 3TOTO BO3HUK CTPaX HECTAOMIBHOCTM POCCHUIICKVX IOCTAaBOK, B TO BpeM: Kak notpe6nenue HebTu B Ilombe
BO3pOCO ¢ 16 MyH. T. B 1990 r. mo 20 mH. T. K 2000 1.

Curyanusa cerogua. Vitorom onacenmii Ilonpum u crpad EC mocmyxuna BeIpaGoTKa HOBBIX CTPATETHIt 9HEP-
reTudeckoii 6esonacHocti. OCOOEHHOCTBIO HOBBIX CTpaTeTHil ABIANAch JuBepcUUKaLNA IIOCTaBOK 9HEPIOPECypCOB.
IMonatue «gyBepcuduKanyAa» nogpasyMeBana Kak pasBUTHE aIbTePHATUBHBIX (TOYHee, BO30OOHOBIIAEMBIX) MICTOYHN-
KOB dHepruM, CHikeHue BeI6pocoB CO2, Tak ¥ CHIDKEHME POCCUIICKOIT MOHOIIONMY Ha SKCIIOPT MOCPEICTBOM PacIIn-
PEHMA CIMCKa CTPaH-TIapTHEPOB MO SKCIOPTY HeTH U rasa.

Jna IMonpumm mopo6HasA cTpaTerus ABIAETCA 0COOEHHO aKTyanbHOU. Briocmencteun Ilonpiua sabnokupyer He
OIMH IPOEKT IO IPOKJIAgKe POCCUIICKMX Ta30MpOBONOB M OyleT aKTMBHO Ha MEXTYHapOZHON IOIMTHYECKO apeHe
BBICTYTIaTh IPOTUB PasBUTUA SHEPTETUIECKOTO COTpyaHMYecTBa ¢ Poccueri.
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KpynHeitimmMy urpokamy Ha MeXAYHApOIHOM He(TAHOM pBIHKe ITOMUMO Poccum TpafyLIMOHHO ABIAIOTCA
crpanst OITEK (Caymosckas Apasus, OAD, Amxup, Hurepus, Benecyana u 1.4.). VI MMEHHO 9TH CTpaHBbI IIOCTENIEHHO
Ha4YMHAIOT UTPaTh GOJBIIYIO POJIb Ha eBPOIEICKOM phiHKe. [lo/bina HauMHaeT 60/lee aKTMBHO BOBJIEKATbCA B SHEpre-
Ti4YecKoe corpymHudecto co crpanamu OITEK (Caynosckas Apasus, Hurepusa), Hopserueit, Kazaxcranowm, Vpanow,
Mpakom, a ¢ 2017 . pesko yBemmmammuch nocrasku HedTy u3 CIIA ¢ 1,25 miH. T. 5o 4,25 MiH. T. B 2019 1 [3].

['maBHOI 3afaveit MOJOOHOTO pacIIMpeHNsA CTPAaH-TIApTHEPOB 1A [1o/IbIN ABIANIOCH IIOCTENIEHHOe CHIDKEHNE
3aBMCHMOCTH MOBbCKOTO TOTPe6/IeHNs HepTH OT POCCUIICKUX MOCTaBOK. V IeiCTBUTEIBHO, JOCTUTHYB NuKa B 2012 T.
(96% mmmopTupyeMoit HedTV IPUXOOWINCh Ha poccuiickie HeTAHbIe KOMIIAHNY), 00'beMBl OCTaBOK Hedpty u3 Poc-
CUY HavajIu MOCTENEHHO CHIDKAThCA. B 2017 T. moma poccuiickoro MMIopTa cocTaBisAna 77%, a B CIEAyIOLEM TOY —
ymaza ere Ha 10% [11].

OpnHako faHHas TEHAEHLNA yKasblBaeT HA TO, YTO HECMOTpPsA Ha aMOMIIMO3HBIE 3asBICHNUA IOIbCKUX TIPAaBU-
TEeNIbCTBEHHBIX KPYTOB COKPAaTUTh [O MMHNMMyMa 3HEpPreTM4ecKoe COTPYHHMYeCTBO ¢ Poccmeir, momsa poccmiickmx
He(pTAHBIX KOMIIAHUII TIO-TIPEXKHEMY COCTaBILAeT OoJiee IOMIOBUHBI Bcero umnopra B ITonbury. ITonbckoe pykoBoacTBa
BCeIZIa OTKPBITO MOANEPKUBATIO IPUHATIE €BPOINEIICKUX SHEPIeTUIEeCKUX CTPATETHii, HallpaBJIeHHbIX Ha guBepcudu-
KaLMIO MMIIOPTA SHEPrOpecypcoB, HaunHasA ¢ cepeauubl 2000-X IT, M TeM He MeHee TOBOPUTb O PafVKa/IbHbIX U3MEHE-
HUAX B He(pTsAHOM monuTHKe Ilonbium moka He mpuxonutcs. [Ipo6reMa 3aK/I09aeTCsi CHOBA KaK B 9KOHOMUYECKIUX, TaK
M IOMUTUIECKUX (aKTOpax.

Y>ke OBITIO CKa3aHO O TOM, YTO CaMBIil [lelleBbIi ClI0co6 TpaH3uTa HeTy (Kak M rasa) sABIsIETCS TPAH3UT Yepe3
He(pTerpoBOADI, TO3BOIAIOINIT COKOHOMMTD Ha JIIOCKIX pecypcax, CyXONYTHBIX ¥ MOPCKMX IepeBo3kax. V reorpadu-
"eckas 671M30CTb OfHON U3 KPYHMHEMINX HepTAHBIX Iep>KaB, MO3BOJLAIOIAs 06eCIednTh MOKOOHBIN TPAH3UT KUAKOTO
TOIINBA, 6€3YCTOBHO 9KOHOMMYECKH BBITO/IHA [/Is1 [I0/IbCKOTO TOCYAPCTBa.

Pacrer u moTpebnenue Hedtu B ITonpire. B kadecTBe mpuMepa MBI IpUBeieM CIEAYOILYIO TabIuILy:

Tabmuua 1
[Torpebnenne Hedru B [Tonpiue, MiH 1. (McTouHUK: MIA [10])
Top O6bembl (B MIIH. T.)
2000 20
2004 22
2008 26
2012 26.5
2016 28
2018 32

W3 Tabnuupl BufHO, 4To 06beMBl oTpebsiemoit HedTu B [Tonbiuie Bodpocnu 6omee yem B moiTopa pasa. Ha
MO/IbCKYE HeTAHble KOMIIAaHNA 9TO Ha/laraeT 00A3aHHOCTY yBeIMdeHuA uMnopTa Hedptu. CTOUT OTMETUTD, 9TO OO/Ib-
e YCUINS [JIA pellieHus BONpoca oOecredeHus IMONTbCKO SKOHOMMKM HeOOXOAMMBIMYU 3Hepropecypcamu Ilosbura
TPATUT Ha pasBuTHE TOOBIdM cob6cTBerHOIT Hedru. ITonmpina He obmagaer 6ompuMMy 3amacamy HepTH, OTHAKO OHA aK-
TUBHO MHBECTUPYET B PasBUTIE TEXHOTIOIMII 10 OOHAPYXEHNIO MECTOPOXKAeHNMIT HepTy Ha Teppuropuu Ilonbmm u ee
mo6sruu. C 2000 r. gobbrua Hedtu B ITonbure cocTaana 0koso 420 ThIC. T., a y>Ke k 2016 I. JOCTUIIIA OTMETKY B 1 MIIH.
T., BIIPOYEM, OCTABIIMCh Ha 3TOM ypoBHe [3].

OnmHaKo ¢ pacTyIMM CIpOCOM Ha He(Tb cOOCTBeHHasA N0ObIYa He UTPaeT CyLIeCTBEHHOI pomu, u ITonpma mo-
IIpe>XHEMY HY)XIaeTCA B YBe/IMYeHUU KOHTPAKTOB Ha IIOCTaBKIL.

Benmapycp B nenTpe KoHGINKTA MOocTaBoK. CTOUT 60/Iee MOAPOOHO OCTAHOBUTHCA HAa OFTHOM M3 TOCTETHUX
KOH(IMKTOB, Ipousomenuyx eme B KoHie 2019 r. [TokasateseH OH M TeM, YTO BOIPOC HE(PTAHOTO COTPYSHUIECTBA
MOXXET MMeTb OIIpefe/Allee 3HAYCHNEe Ha PacKIaj, SKOHOMWYECKNUX U IOJIMTUYECKUX CIJI B BOCTOYHOEBPOIIEVICKOM
pernone. Kak yxe ObUIO cKa3aHO, ofHa 13 BeTOK HedTenposoga «[Ipyx6a» mpoxomuT depes Teppuropun bemapycu u
[Monmpum. ITogo6HOE 06CTOATETBCTBO TECHO CBA3BIBAET SHEPTETHYECKME PBIHKY STUX CTPaH MeXmy coboit u Poccueit.

CHauaa MO>KHO BCIIOMHUTDb CUTYalIMIO C 3arpsA3HEHMEM YYacTKOB Hedrenposopa «JIpyx6a» XIopopraHMKo
B IepBoit mojnosuHe 2019 r., korga B ITonbury mocrynmia mapTus sarpsasHeHHoi Hedru. [JaHHOe 0OCTOATENIBCTBO BHI-
3BaI0 OOJIBLION pe30HaHC B Mupe, a B Ilobllle BHOBb pasTOpelUCh 0XXeCTOYEHHbIE OMCKYCCHU O HEBO3MOXXHOCTH
HeprAHOTO coTpymHMYecTBa ¢ Poccum ms-3a TOro, 4rto poccmiickue HepTAHBIC KOMIIAHMU YTPOXKAIOT €BPOIIEVICKOM
CTpaTerny SHepPreTUIecKol 6e30MacHOCTH. 3a BpeMs NPUOCTaHOBIeHNA Mepefaun HepTu 1o «Ipyxbe» ITonbia 6pi1a
BBIHYK/JleHa TOTPaTuTh 1,1 MITH. T. HeTU U3 COOCTBEHHBIX CTPATEIMYECKMX 3amacos [4].
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Onnaxo u B Bermapycu ata cuTyauus BbI3Bala HETaTUBHbIN OTKINK. MuHCK 06BuHNMT Poccnio B mocTaBKax He-
KayeCTBEHHO HeTU M 3asABWI, YTO Bemapych 6ymeT McKaTh alTbTepHATUBHbIE CIIOCOOBI MMIOPTA CBIPbA. TOT IPUMeEp
Hanbosee sIPKO XapakTepusyeT OOIIHOCTb BOCTOYHOEBPOIENCKOTO PBIHKA CHIPbS M3-3a reorpadMueckoro CocencTna
9TUX CTPAH U CBS3bIBAHUSA UX 00IMM HedTePOBOLOM.

Ilna Bemapycu mpefcTaBiAeTcs MeHee BEpOATHON JuBepcuUKALMA UMIIOPTA ChIPbA, MOCKOIbKY HJIA 9TOTO
HET pasBUTON 3HepPreTMdecKolt crparernn Kak B crpaHax EC, k Tomy ke bemapyce ocosHanHo naBupyet mexay EC n
Poccueit B oTHOIIEHNN TOMUTIYECKOTO M SKOHOMMYECKOTO cOMDKeHnA. TeM He MeHee HelaBHMIT CKaHZIall Mexpy be-
nmapycbio 1 Poccuelt, BEI3SBaHHBI CIOPOM O L[eHaX 3a IOCTaBKy HedpTu 1o «[Ipyx6be», BHOBb 000CTpUII cUTyaluio B Bo-
crounoli EBpomne. [Ina ITonbom nogo6Has cutyanusa Moraa 65 MMeTh OOJIbIIOE TeOIOMIUTUYeCKOe 3HaYeHMe, TaK KaK
MIOVMCK HOBBIX He(pTAHBIX MAPTHEPOB Misi Bemapycu B mepByio odepend HauMHAICA ¢ I10/IbIIN KaK HEIOCPENCTBEHHOTO
cocenia 1 HepTAHOTO UrpoKa. IIpemmoxeHre MMUHCKa 3aK/TI0YIOCh B TOM, 4T06BI 10/l OCTAB/IATA PEBEPCHBIM M-
TeM nmnoptupyemymo ITonpureit Hedpth 10 «[Ipyxbe».

Ina Ilompmy 3T0 MOITIO OBl CTaTh Cepbe3HBIM MHCTPYMEHTOM BIMAHUA Ha SHEPreTU4ecKoe IIapTHEPCTBO
ITonbmu u Poccun, ogHako B Hauane 2020 I. MOMbCKasAg CTOPOHA 3asABWIA O HEBO3MOXKHOCTY TaKUX IOCTAaBOK B CBA3U C
Hepa3BUTOI MHPPACTPYKTYpoil HedTepoBofa.

Ho mannaa cuTyaiys nponuIiocTpypoBana TeONOMUTUIECKYIO M BO MHOTOM 3KOHOMMYECKYIO BaKHOCTb PEru-
OHAJIbHOTO 3HEPTETUYECKOT0 cOTpyAHM4YecTBa B BocTounoit EBpone. CMemieHne akLIeHTOB B PeTMOHAIBHON TOPTOBIIE
He(pThI0 MOXET MOBIMATb Ha PacKiIaj, CUI Ha MeXXIyHapofnHoi apeHe. 1 Poccun 310 puck noHectu yObITKM U IOTe-
PATH TUAUPYIOLIME O3NLMY HA HepTAHOM pbiHKe. Ho m mia [Tombiuy sckananms sHepreTUYecKoro KOHQIMKTa 4peBa-
Ta CEPbe3HBIMM SKOHOMUYECKMMM YOBITKAMH, MOCKONIBKY Poccus Mmo-IpexxHeMy fABIAETCS KI0UeBbIM HeTAHBIM
mapTHepoM. JlaHHBI KOHQIMKT IOKa3aa Hexkenanye [1o/IbIny NCKaTb BO3MOXKHBIE ITYTH peleHus mpobaemsr obecrie-
yenust Bermapycu mocraBkamm 1monbckoit Hedru. Bripouem, 4 mas 2020 BHOBb nosiBmiack nHdopmarys, uro Ilonbura
UILET IyTH pelIeHN s BOIPOCa OCYIIeCTBICHN IOCTaBOK He(hTHU peBepCcOM IO MarucTpalbHOMY HedTenpoBony [5].

bynyiiee poccniickux goarocpouHbix nocraBok. B Haciencrso ot CCCP Poccun gocranace cucrema go6uram
HedTy, a TaK>Ke MeXaHM3MBI 9KCIIOPTa B cTpaHbl EBponsl. [l sHepreTnyeckoro pelHKa cepenuusl 50-x rr. XX B. Obi1a
XapaKTepHa CUCTeMa JOJITOCPOYHBIX KOHTPAKTOB Ha MocTaBKy HepTn. OOycroBieHa Takas cucTeMa Oblia MOHOIION-
3anyeli KPyMHEMIIUMY MUPOBBIMY SHEPreTMYeCKMMU KOMIaHUAMM HedTAHOro pbiHKA. Kak crepcTBue, KOMIaHUM-
MOHOIIO/IMICTBl MOT/IM YCTAHOBUTH (PUMKCHPOBAHHYI0 CTOMMOCTb He(TH, OCHOBBIBAACH HA TOM, YTO He(Tb SBISAETCA
CTpaTeTM4ecKy BaXKHBIM PECYPCOM /I PacTyILIEro MpOM3BOACTBA €BPOTIEIICKMX TOCYapCTB.

Curtyaumsa Havyana MeHATbCA ¢ 70-X IT., KOTAa cTpaHbl bimkHero Boctoka 06beMHIIN CBOY YCUMIUA 110 60PB-
6e ¢ MOHOIIONMM3aL el KPYITHEHIINX eBPOIIEIICKMX M aMepUKAHCKUX He(pTAHBIX KOMIIAaHUI B cdepe TOOBIYM U IPOTaXN
6mwkaeBocTouHOM Hed . Tak BosHukma OITEK (Opranmsanus crpan-skcnoptrepos HedTn). [JaHHOE 00CTOSTENBCTBO
B KOPHE MI3MEHIIO TI0JIOKEHME Jle/T HA MEXXITYHApOIHOM 9HepreTndeckoM phiHKe. CTama pasBMBaThCA KOHKYPEHLMA, U
L[eHOOOpa3oBaHMe IepecTano HOCUTh (PMKCHPOBAHHBII XapakTep. B pesynbrare crama pasBuBatbcs OupiKeBas TOProB-
7151 SHEPTOpeCypCaMIL.

[N TIaHOBOJ COBETCKOJ 3KOHOMUKM, OCBauBaBlLIell HeTAHONM PBIHOK, HONTOCPOYHbIE KOHTPAKTHI Ipef-
CTaB/IANCh ONTMMATbHBIM MEXAaHM3MOM pPasBUTHA Hafe)XHBIX TOPTOBBIX OTHOLIEHMI co crpaHamm Espombl. OHu
obecriedunBaIy CTaOVIbHBIA IPUTOK TBEPHO BAIIOTHL U PBIHOK cObiTa HedTu. [TomobHad cucTeMa SHEpPreTHMYECKOro
COTpyHMYECTBA U TIepellIa B HacmeAcTBo Poccum.

Yke 6BIIO OTMEUEHO, YTO OCHOBY 9KCIOpTa poccuiickoit Hedpru B [Tombiry cocTaB/sgeT TpaH3UT 0 HedTenpo-
Bogy «JJpyx6a» (okomo 80%). CrucreMa JOITOCPOYHBIX KOHTPAKTOB IO CYyTH OCTA/IACh MPEXKHEI: YBEIMIUIOCh YHMCIIO
poccuiickux Hedpranbix kommanuit (TparcuedTs, JIykoitn, Pocaedts, Cypryraedreras).

Tak, B 2019 1. poccuiickasa komnanua «PocHedTb» 3aKmoumIa IBYXIETHUI KOHTPAKT C IOJIbCKOV KOMITaHMel
«PKN Orlen» Ha mocraeky no zedrenposogy «Ipyxba», TeM caMbIM IIPOTOHTMPOBAB MPEAbIAYILee SOITOCPOIHbIE CO-
rmamenus 2013 u 2016 rr. [8]. 11 MOAbCKOM SKOHOMMKM BBITOJA ITOLOOHBIX COITIANIEHNIT 3aK/II0UeHa B CTaOMIbHOCTY
IIOCTABOK He(TH.

OpHako COBPEMEHHBINI SHEPTETMYECKMII PBIHOK BCE CHIbHEE OTHAIAETCA OT OATOCPOYHBIX COIVIAIICHMIA B
CTOpOHY GHMP)KeBOIT TOPrOB/IN, B 0COOEHHOCTH (PbI0UepCHOI. PHIHOUHBIE MEXaHN3MBI L[eHOOOpa3oBaHMs /st HeTAHO-
TO PhIHKA OIIPeie/IMIN U XapaKTep TOPTOBBIX COITIAIICHMII, OCHOBBIBAIOILVIXCSA TellePb Ha BOMATIIBHOCTY LieH Ha HepThb
U, KaK pe3yabTaT 60Jee KPaTKOCPOUHBIX TOPrOBBIX COIAIeHMII. Bomee MONMy/IApHBIMYU CTAHOBATCS U CIIOTOBbIE (paso-
BbI€) KOHTPAKTBI C 9HEPTeTUYECKUMY KOMITAaHUAMMI.
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Jlna Tlonbiy momo6HbIe MEXaHM3MBI MMIIOPTa HepTHU MpefCcTaBIATCA 3P PeKTUBHBIMY /1A pelIeHnA 3a5adn
muBepcudUKaLUY CTPaH-9KCIOPTEPOB. AKIEHT [jeflaeTcsA Ha YBeMMYeHUM HePTAHBIX KOMIAHUII-IAPTHEPOB, a He Ha
CTaOMJIbHBIX TOJITOCPOYHBIX OCTABKaX OJHOTO TOCy#apcTBa. B maHHOIT paboTe y)xe 6BUI0 OTMEYEHO, YTO 3a MOC/ICTHUE
roppl ITonpia sSHAYUTENTBHO YBENMYMIO KOMYECTBO CTPAH-9KCIIOPTEPOB. XOTA B TO e BpeMa Poccua mo-npexxnemy
KOHTpOJIUpyeT 60JIee MOOBUHBI uMIopTa HedTu B [Tombie.

IIpekpaTuB HepreTIYecKoe COTPyAHMIecTBO ¢ Poccueit, [Tomblra puckyer mMmmTh cebsA CTaOMIBHBIX JOITO-
CpouHBIX mocTaBoK Hepri. HecMOTpst Ha 3asAB/IEHNSA MONbCKMUX SHEPTETUYECKMX KOMIIAHMIT ¥ MOTUTUYECKOTO PYKO-
BOJCTBA O IUTaHAX IpeKpalleHNs SHepPreTM4ecKOro COTpyRHUYeCTBa ¢ Poccuell, MpoeKTHl JuBepcuduUKauy UMIOpTa
IIOKa HaXO#ATCA B cTaguy pa3ButuAa. CI0>KeH KaK IIOVMCK IapTHEPOB, TaK M JOTOBOPHI O Ha3eMHBIX IIOCTaBKax He(pTH B
CBA3M CO CIenM(UKOI TOTO WM MHOTO HePTAHOTO MapIIpyTa U 3aTpaTaMy Ha TPAHCIIOPTUPOBKY HeTH.

Tem He MeHee Poccysa oco3HaeT BaKHOCTb Pa3BUTUA BHYTPEHHETO TOIUTMBHO-CHIPHEBOTO OMP>KEBOTO PHIHKA.
Haunnas c cepeguuer 2010-X HauMHaeT aKTUBHO pasBuBarbcs ceKuys «Hedrenpomyktsi» Ha CankT-Iletepbyprckoit
Mexaynaponnoit ToBapHo-cripbeBoit bupyke (CIIGMTCB). Tax, 3a fecaTuieTve CymecTBOBaHUA OMpPXU 060POT TOP-
roB HepTenpomyKTaMu BbIpoC Ha 4,7% [7]. BaxXHBIM AB/IA€TCA TaK)Ke IOCTeIIEHHAA IIepeOpPUEHTALMA OMPIKM Ha BHENI-
HMIT pbIHOK. IToKasaTe/lbHBIM B JaHHOM ciaydae sBmserca ydactue ITAO «TpancHedTb» B TOBapHBIX IOCTaBKaX Ha
61p>KeBOI PHIHOK.

Yro Kacaercs skcropta HepTu B [Tonbury, To momumo Hedrenposoma, Poccust mocrasisier HedpTh TAKXKe IO MO-
pro. HII3 B 'manbcke, HampuMep, opueHTUpoBaH Ha 00paboTky HedTu Mapku «Urals». Ilomo6HbBIe OCTaBKY TaKXKe 3a-
K/TIOYAIOTCA JONTOCPOYHBIMU moroBopamu. OfHAKO B JaHHOM Crlydae JyiA Poccum mpefcTaBnderca BaXKHBIM aKTMBHOE
BOBJIEUEHIE [OIbCKMUX He(TAHBIX KOMIIAHMIL B y4acTHe B OMP>KeBBIX TOPTaX IO 3aKyIKe poccuiickoit Hedtu «Urals». Pas-
BUTHE OGUP>KEBOIT TOPTOB/IM BaXKHO WIS pasBUTHsA 60/ee TMOKON IIOIUTHKY POCCUITCKMX KOMITAHMIT B OTHOIIEHUM yHep-
JKaHMA TO3VLIMI Ha eBPOIEIICKOM PhIHKE Y Pa3BUTHA POCCUIICKO-TIONIbCKOTO He(PTAHOTO COTPYIHIYECTBA.

Koponasupyc xak Hosbuit ¢akrop. Henbss npu usydennn npobiaem HedrsiHOTO coTpygHmdecTsa Ilonbiun
Poccum 060iiTH cTOpOHOI TTOCIeHME COOBITUA Ha ME>XAYHAPOJHOM pbIHKe. B Hauase maHHOI paboTsl OblIa OYepyeHa
IIOBECTKA COBPEMEHHBIX POCCUIICKO-TIONIbCKMX He(pTAHBIX oTHOIeHUII. HeaBHMe COOBITUA B CBA3Y C BCIUIECKOM IaH-
AeMUU OOPYIIVIIN MeXYHAPONHBLI 9HEPreTUIeCKMIl PHIHOK B CBA3Y C IIaieHMeM IIPOU3BOJCTRA.

OpHako o6Ban 1ieH Ha He(Th, mpousoumenumii B anpene 2020 r., He ABIAETCA Pe3y/IbTATOM JIMIIb PeaKLUU
9KOHOMUKM Ha KopoHaBupyc. Kyna 6omee cepbesHble IOCTENCTBUA MMENIO PAacCTOpP>KEHME JOTOBOpa MEX/Y CTpaHaMM
OIIEK u Poccun o cokparenun fo6srau HedTH, 9TO SODKHO OBIIO HECKOTBKO CTAOMIN3UPOBATh LieHbl Ha HepTAHOM
6upoxe. CTpaHbl He CMOIIM OTOBOPUTBCA MeXAY co060J1 0 KBOTAaX IO COKpAILeHUIO 00beMOB JOOBIUM, U 0OBEMBI [O-
6BIYY OCTANICD MIPEXXHUMIL.

ITpramHa TOKOOHOTO MHLUMAEHTA KPOETCsi B MHOXeCTBe (pakTopoB. ONHIM M3 BaXKHEIIINX SIB/SIETCA PacTy-
miee conepHMuectBo Poccum n CaymoBckol ApaBum Ha eBpomelickoM phiHKe. CaymoBckass ApaBMA CTaBUT 3afiadeit
YKPEIUTb CBOM IO3NLIMMU B 3KCIOpTe HeTH B cTpaHbl EBporibl 1 cMecTuTh Poccuio ¢ mupupyonmx mosummit.

3akmoueHne. B pesynbrate o6Bana 1eH Ha He(bTh apaBuiicKas HeTsHAS KOMIAHUSA Aramco IpefIoXuIa eB-
poreiickuM crpaHaM 6ojiee BBITOJHbIE KOHTPAKTHI 110 TOCTaBKaM HedTu. be3ycnoBHO, CUTYalyst ¢ IleHaMy HOCUT Bpe-
MEHHBIIT XapaKTep, OfTHAKO oHa Mmo3BonAeT CayqoBCcKoif ApaBuy MpUBJeYb €BPOTENCKIE CTPaHbl HUSKMMM LieHaMM 1
3aK/II0YUTh C HUMU JONTOCPOYHbIe KOHTPaKThl. OfHOI 13 TaKuX cTpaH Apnsgerca [lompia.

Hna Ionpuiy HbIHEMIHAS CUTyallMs IaeT OTIMYHBIN NIAHC IPUBIEYb apaBUIICKMe KOMIAHMM K JOITOCPOYHO-
MY COTPYIHMYECTBY ¥ B 3HAUUTE/IbHON CTENEHU CHU3WUTD JIOMI0 POCCUIICKMX KOMIaHUN B umnopre Hedru. B xoHme
anpena B CMM nosaswrack napopmauns, uro Ilonpnra sakymma 560 Thic. T. chipba B CaynoBckoit Apasum. [Tnannpy-
eTcsl yBenMueHMe uMIopTa apasuiickoit Heptu ¢ 300 mo 400 Thic. T. [6]. JanHas cutyaums nossommna [Tonbine oTKa-
3aThCA B TEKYIEM MecsAlle OT MOPCKUX IOCTaBoK Hedty 3 Poccum.

ITopo6HBIE COOBITIA He MOTYT He BBI3bIBATbh OECIIOKOMCTBO B POCCUIICKUX SHEpreTM4ecKux Kpyrax. HexoTopsre
eBpOIeNICKIe KOMITAaHUY Y>Ke BBIPa3u/Iy I0XKeaHme, 4Tobbl Poccya Havasia 3agyMbIBaTbhCs O ClIeLMATbHBIX IPEIIOKeHN-
ax. Celf4ac CJI0>KHO IIPOTHO3MPOBATh, KaK CJIOXUTCA JaTbHENIIasd CUTyalyA Ha eBPOIIEICKOM He(pTAHOM phIHKE, OHAKO
VA POCCUIICKMX KOMITAHMIA anpebckue COOBITHA YoKe TOCTY>KIIN TPEBOXKHBIM 3BOHKOM. OueBmpHO, uTo Poccum Heob-
XOIMMO aJalITMPOBATbCA K HOBBIM SKOHOMUYECKUM peanuAM U BhIpaboTaTh MeXaHM3MbI KOHKYPEHIIMH C apaBUIICKMMM
HedTAHBIMU KoMmaHuAMM B EBpome. Oco6oe BHMMaHMe, KOHEYHO, CIeAyeT YOEeIUTb POCCUIICKO-IIONBCKUM TOPTOBBIM
OTHOIIEHNAM, IIOCKO/IBKY IMEHHO 3TV OTHOLIEHMA ITOABEPKeHbl HanboJIbIlieMy PUCKY JiA Poccy.
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['maBHOI ommo6OKoI Aj1st Poccum MoxkeT 65ITh Upe3MepHasi YBEPEHHOCTb B JOITOCPOYHOM 3KCIOpTe HedpTH de-
pe3 «Ipyx6y». OTcyTcTBME BHIPAOOTKM aMbTePHATHBHBIX MEXaHM3MOB Pa3BUTHA TOPTOBBIX OTHOLIEHMI C IOIbCKUMMU
KOMITAHMAMM MOJKET MUMIINTh Poccuio muaupyolmyx No3MLMA B yCIOBUAX HapalMBAaHNUA apaBUIICKOTO 3KcmopTa. B
TaKMX ycrnoBuAx Ilosblra MoxkeT B 0003puMOM OyyIieM CBeCTH K MUHMMYMY HOJIIO POCCUIICKOTO 9KCIIOPTA.

Hna Ilonbmm, B CBOIO 0OY€pelb, pasphlB TOPTOBBIX OTHOLIEHMIT C Poccmeit Takyke MOXKET MOB/IEYb PUCKHM, TaK

KaK IOJIbCKUIT HepTAHON PBIHOK MO-TIPEXXHEMY CUIBHO 3aBICHUT OT POCCUIICKUX IIOCTAaBOK.
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YK 327.7 KOMMYHUKATUBHBIN ACHEKT JEATETIbHOCTU MEXIYHAPOJHbBIX
HEIPABUTE/IbCTBEHHBIX OPTAHMU3AIIVIN PETMTUO3HON HAIIPABJIEHHOCTU
KAK CYBBEKTOB MUPOBO ITOJIUTUKU

COMMUNICATIVE ASPECT OF THE ACTIVITIES OF INTERNATIONAL
NON-GOVERNMENTAL ORGANIZATIONS OF RELIGIOUS ORIENTATION
AS SUBJECTS OF WORLD POLITICS

[IATUrOpCKMIt FOCYHApCTBEHHBIN YHUBEpCUTeT; e-mail: ab-ww@mail.ru
Pyatigorsk State University; e-mail: ab-ww@mail.ru

Annomayus. B cmamve paccmampusaemcs sHavumvlii cucmemmviil agpgdexm MHIIO penueu03Hoti HANPpasneHHOCMU, 0Ka-
3bi6aeMblll HA MeHOYHAPOOHOE NONUMUYECKOe NPOCPAHCIEO 6 Kauecmse CY0eKnos MUposoti NOTUMUKY, MAK KAK MUPOsbvle HOMU-
muueckue npoueccol 6 XXI sexe éce 6onee ompaxaiom GyHKUUOHUPOBAHUE MeHOYHAPOOHDIX HENPABUMENTbCIBEHHBIX OPeaHU3AL,ULE
penueuosnoti Hanpasnenrocmu (MHIIO penueuo3Hoil HANPABNEHHOCML), NPOAENIAOULUX 8 C60ell KOMMYHUKAUUU C C6EMCKUML U pe-
TUSUO3HBIMU OP2AHUBAUUAMY NAPAOOKC NOOMEHDL KAYECMB OCYUeCMENTeMblx PYHKYUL, OnpedeseHHbIX UX UHCIUMYUUOHATHOL
npupodoii. [enaemcs 6v1600 0 MOM, 4mMo me NPUHUUNUATIbHBIE KPpUmepuu, xkomopuie domucHol évidenimov MHIIO penueuostot
HANPABNIEHHOCMY OM OpY2UX HenpasumenbCeeHHbIX MeXOYHAPOOHLIX 0P2AHU3AUUT, maKue KAK OOHeceHue Penueu03HbIX YeHHO-
cmetl, ckpensieHie OyX08HbIX Y3 npuxoxcar u Llepkeetl, npusHABAs 63aUMHYI0 OMEEMCIMBEHHOCHb Opye neped Opy2oM, OONOMHAIOMCS
PenULUO3HO-NONUMUECKUM COOBPHAHUEM.

KniodeBbie cmoBa: MeXIyHapOJHbIe HEIPaBUTENbCTBEHHbIE OPraHM3ALMM, BHEIIHAA IOMUTUKA, MHCTPYMEHT BIVAHMA,
0011[eCTBEHHO- IIOTIMTUYECKILE IIPOLIECCHI.

Abstract. The article examines the significant systemic effect of religious-oriented INGOs on the international political arena
as subjects of world politics, since the world political processes in the XXI century increasingly reflect the functioning of international
non-governmental organizations of religious orientation (INGOs of religious orientation), which in their communication with secular
and religious organizations show the paradox of substitution of the qualities of the functions performed, determined by their institution-
al nature. It is concluded that the fundamental criteria that should distinguish religious-oriented INGOs from other non-governmental
international organizations, such as communicating religious values, strengthening the spiritual ties of parishioners and Churches, rec-
ognizing mutual responsibility to each other, are supplemented by religious and political content.

Key words: international non-governmental organizations, foreign policy, instrument of influence, socio-political processes.

Beepenne. Ilo mpengnonoxenuto B. A. Iloranosa, uccnenoBarena MHIIO penurnosHoll HanpaBlIeHHOCTH,
HAHHBIT (PEHOMEH O3HAYAeT COLMAIbHO-TIOIUTIHIECKNIT MHCTUTYT, OCHOBAHHBIII HA JOKTPMHE PEIUIMO3HOTO COfepKa-
HUsA, ¥ TIpU 9TOM (PaKTUYEeCKM VIN [JeKIapaTMBHO HE3aBUCHMBIIL OT OPraHOB roCygapcTBeHHOI Bractu [20, 37-38].
(DyHKIMOHANbHAA POJIb PACCMATPUBAEMBIX CTPYKTYP 3aKIIOYAETCA B MCKIIOYNTETbHO PEMIMO3HON HaIpaBIeHHOCTH
MX KOMMYHUKAIUM C BHEIIHMM MUPOM. DYyHKIMOHMPYS OTHOCUTENILHO HE3aBUCUMO OT JIEP>KaB, OT 9KOHOMUYECKUX 1
BOEHHO-TIOUTIYecKMX 6710k0B, MHIIO penmrno3Hoil HarmpaBIeHHOCTY MMEIOT KapT-6/IaHII He3aBUCUMOTO CyIIeCTBO-
BaHNMA M HAXOXIEHUA B PENUTMO3HOM IpocTpaHcTBe. VI yumthiBas pmexmapupyemsni mocein MHIIO pemmrnmosHoit
HAaIIpaBJICHHOCTY KaK IIPOIIOBEJHUKOB YIPOUYESHUA [EeMOKPATUYeCKMX OCHOB OOIIecTBa M pacIHpocTpaHeHMe 0a30BBIX
LEHHOCTE TPaXTaHCKOTO 00IecTBa OJHOBPEMEHHO C COOIIOIEHNEM PETUTMO3HBIX LIEHHOCTE, OMMPasAch MCKITIOUN-
TE/IbHO Ha PETMIMO3HbIE MHTEPECH OOIEeCTBA, MBI MOXXEM FOBOPUTD O CKPEIUIAIIINX OOIIECTBO KOMMYHMKATHBHBIX
sagayax MHIIO penurnosHoit HalpaBIeHHOCTH, TaK KaK OHM CTPEMATCA OOBEAUHATD JTIOfEI Ha OCHOBE OOIHOCTY U
CXOfCTBA PEIMTMO3HBIX BO33PEHMIA.

Tem He MeHee B gearenbHocT MHIIO pennrnosHoil HanpaB/IeHHOCTH IPOCMATPUBAETCA KypC, KOTOPBII TO-
BOPUT O MPETEH3UM CYILeCTBOBAaTh U (PyHKIMOHMPOBATh KaK IIOJTHOIIPAaBHBIE CYO'beKTHI MMOMUTUIECKOTO TIpoliecca, pea-
NM3Ys1 BHELIHIOIO MOMUTUKY TOCY[APCTB, KOTOPbIe OMUPAIOTCA KPOMe BOSHHbIX, MH(OPMAILMOHHBIX, 9KOHOMUYECKHUX U
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APYTUX pecypcoB, Ha KOMMyHMKaTuBHble pecypchl MHIIO penurnosHoit HanpasneHHOCTH. Peub uzeT o pacumpennn
apceHala KOMMYHUKATUBHBIX BO3MOXKHOCTEI, CTPEMIEHUM CYODBEKTOB PeIMIMO3HBIX OTHOIUEHUIT BIMATH HA PEruo-
HaJIbHbIE ¥ MMPOBBIE IOMUTHYECKMe Mpolecchl. CHOCOOCTBYeT JAaHHOMY COCTOSIHMIO M 3alIHTEPECOBAHHOCTb TOCY-
JapCcTB M VX IIPAaBUTE/IBCTB B akTMBHOM BoBIedeHuy MHIIO pennrnosHoil HalipaBlIeHHOCTH B cepy CBOeil BHEIIHe-
TIOTIUTIIECKOM JIEATENbHOCTH, TEM CAMBIM IIBITAACH PEIUUTD PN SKCIIAHCUOHMCTCKMX 3a7jad B YC/TOBMAX KOHKYPEHTHOM
60pb6BbI Ha Me>XAYHApO#HOI apeHe. ClefoBaTeIbHO, HEOOXOAMMO TeOPeTUIECKOe OCMBICTIEHME IPAKTUKIU 0O paleHmit
panom crpad kK MHIIO penurnosHoii HanpaBeHHOCTY B KaueCTBe MHCTPYMEHTA BHEIIHEN IMOMUTUKY PsAfla CTPaH, TakK
U HETIOCPEACTBEHHOTO YYacTHA HeKOTOPHIX MEeXXYHAPONHBIX OPraHU3aLuUil B Ka4ecTBe CyObeKTOB MUPOBOIL IIOMUTUKM
C LIeTIbI0 BBIABJICHNA OOBbEKTUBHBIX IPEANIOCBUIOK U (PaKTOPOB, criocobcTByOImMX cTaHoBIeHno MHIIO penurnosHoit
HAaIIPaB/IEHHOCTM KaK Cy0'beKTOB IOIMTIYECKOTO Ipoliecca.

OcHoBHas yactb uccnegosanna. Cpegy MHIIO permrnosHoit HalpaB/IeHHOCTY CaMbIMM KPYIIHBIMM OpPTaHM-
3alMAMHI ABIATCA OPTAaHM3ALNY, NPEACTAB/IAIININE XPUCTUAHCKYIO penurnio. B mepsyo odepenn, aTo BcemmpHbIit
coset Llepkseit (BCLI) - kpynHerinas B Mupe 3KyMeHU4ecKasi opraHusanys, ocHoBaHHas B 1948 r. B Amcreppame. BCL]
ob6penuHsAeT 0kono 400 MIWIIMOHOB NIpeACTaBUTe/NIeN XPUCTUAHCKOTO MUpa; U nof arupoit BCL], mra6-kBapTpa Korto-
poro Haxopgutcsa B JKeHese, Haxoputca 350 nepkseit u3 6omee yem u3 110 crpan Mupa [4]. VIX XpucTHaHCKOTO MuUpa He
BxozAT B BCL] PuMcko-KkaTonmyeckas LiepKoBb, XOTA «BaTuMkaH BBICTymaeT KaK aKTMBHBII Ha0MIOfaTelb ¥ KOHCY/Ib-
TaHT opraHmM3aiyu» [21]; crapoo6panusl, IO>xuble 6anTucTel, Muccypuiickmit motepanckuii cusop B CIITA, EBanress-
ckue xpucruane-6antuctsl B Poccun, Karakom6Huast Lepkoss (VIIIL) u Cubupckas eBaHTeMMIeCKO-TIOTEPAHCKas Lep-
KoBb [21]. Ha BropoM MmecTe mo uncienHoctu upyT MHITO penurnosHoit HanpaBieHHOCTH, 00beAMHAIOLINE TIPeCTa-
BUTeJIell MycynbMaHCKoit peruruu (JIura ucnamckoro mupa (JIMM) u BceMupHBI MCTaMCKUI KOHTpecc), faiee ULyT
6oree MenKMe MeXyHApONHbIC OpraHM3alM, TaKue Kak BcemupHoe 6paTcTBo OyamuctoB (uMeer 140 ¢pummanos B 38
crpanax mupa [3]), Kondepenuns EBpornerickux nepkseit (nmeet pumanst 6oee yem B 10 crpanax), MexxmapiamMmeHT-
ckas Accamb6es IIpaBocmasus (manHsie pasHsaTcs — ot 10 crpad mo 30 crpaH) u gpyrue.

BecpMa sHaumm Macmtab BIMAHMA Ha MEXOYHapOSHbIE IIOMUTUYECKME MIPOLECCH SKYMEHUCTHYECKOI opra-
Husauuy BCI], B KOTopoM 9KyMeHU3M KaK IpaKTUKa MeXXKOH(peCCUMOHAIbHBIX KOMMYHMKALVI, PaTyIOIIUX 3a COMDKe-
HIle U 00beHEeHNe pas/IMYHbIX XPUCTUAHCKUX LiepkBell (KoHdeccuii), ABNAeTCA NPOAYKTUBHBIM KOMMYHMKAaTUBHBIM
MeXaHM3MOM CO/VDKEHUA XPUCTHMAH, 4TO MajJo NOBOX HekoTopbiM Kpurtukam BCI] HasBath ee «OpraHmsanu-
eit O6beguHeHHbIX Penurnit» [14]. BCL] 065I9HO ¢ Me>XAyHAapORHBIX TPMOYH BBICTYIIAET NMPOTUB IOMUTU3ALMNY Pen-
ruu. B yactHOCTH, Ha mecsaToit Accambriee BCL] B ro)xHOKOpevickoM Ilycane, kotopas nmpouta B 2013 r., mpencraBute-
namu BCL] 6b1710 03By4eHO, YTO «IIOJIMTU3ALMA IpeBpalljaeT PEeIUTUIO B pasfendiomuil gpaktop, a "penurnoHusanms
MOMUTUKY" CeeT PeTUIMO3HYI0 HEHABUCTDb M SKCTpeMusM» [5].

Bce ke MpUXOANUTCS KOHCTaTMPOBATh MCTOpUYecKy akTuBHOe yyactue BCL] B 6onbuioi nonmuruke. B yactHo-
CTM, B TEPHOJ, IMPOTUBOCTOSHNA COLMATMCTMIECKOTO U MMIIEPMATMCTUIECKOTo marepeil Poccuiickas mpaBociaBHas
nepkoBb (PITLl) ucnonpsopana BmusHue BCL] s pacnpocTpaHeHMs MHTEPECOB BHEIIHEMOTUTUYECKUX MHULMATUB
pyxoBopacrBa CCCP u 6moka coumanuctudeckux crpad. Hampumep, muuua nopgep>xku CCCP Apko mposBmiach B
1983 rony B Bankysepe, korma Ha VI Accambnee BCL] 6b1a npuHaTa pesononys no AdraHucraHy, mo3BoiABLIasA
«CCCP caMOCTOATENBHO peliaTh BOIPOC O BbIBOAE BOVCK» [9]. Takum 06pasoM, ¢ TOUKYM 3peHNs MOTUTUIECKOTO pea-
JIM3Ma IPUXOANUTCA KOHCTaTupoBarh nposeneHue BCLL B mpommom npeonornmaeckoro Kypca LIK KIICC, uTo BeI3BIBaIo
IIMPOKUIT OOIECTBEHHbINI Pe30HAHC B 3allaJHOM MMpe: SKyMEHWYeCKOe IBIVDKEHUE CTalu KPUTUKOBATh 3a CBA3U C
MapKCHCTaMM U fake B QMHAHCHPOBAHUM TeppOpHUCTOB [13].

C pacmagom CCCP HeobxomuMocTh MCIonb30oBath TpubyHy BCL] mia peieHus sagad B MAEOTOTHYECKOI
6oprbe oTnaina, B cBA3M ¢ YeM npotusopeuna Mexxay PIII u BCL] nmposaBmIuch B IOMHOI Mepe U B HaCTOAILee BpeMs
oTHomeHne Poccuiickoit mpaBociaBHol nepksu K BCLI, koTopsiit mpescTapaer okono 400 MIH XpUCTHaH, JOBOTbHO
HeraTuBHOE, HECMOTPS Ha TO, 4T0 oHa cama cocTout ureHoM BCILI ¢ 1961 roga. Ha Ham B3riap, rmaBHas IpudMHa 3a-
KmoyaeTcsa He B ToM, uTo mpu BCII cymecTByer MeXXmyHapofHass OpTaHM3alys TOMOCEKCYaTMCTOB M JIECOMAHOK.
Oduunmanpaasn Bepcus racut, yro PIII npotus Toro, uto BeemupHslit coBer LlepkBeit ABIseTCA OpraHu3aleil CKo-
pee He LIEPKOBHOI, a MOMUTIYECKOM, TOCKO/IBKY IIOCTOSHHO YYacTBYET B PA3MYHBIX MEXTOCYJApCTBEHHBIX MHUIIMA-
tuBax. B nmpumep PIIL npusomut BeiHeceHme BCL] Ha paccmorpenme Cosera besomacHoctu OOH mpemmoxeHnsa o
IIOJTHOIIPABHOM 4/ieHCTBe IlasmecTMHBI KaK BO3MOXXHOCTM /1A ycTaHOB/IeHus mupa. JJononautensuo PIIL npogomxkaer
maBuuit cniop ¢ BCILI o mosopy nmpasunbHOocTy Victunsl B Hacaxgaemoit BCI] «teopun BeTBeli», yIpeKas MOCIEIHION0
B notepe Victuubl 1 orxofe ot yuenuit IlpaBocnasnoii Llepksn.
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B cBoto ouepernp, B 2014 1. Bcemupaerit Coset Lepkseit (WCC) BoicTymmn npotus Poccuiickoit mpaBociaBHOI
L[epKBY, OOBMHUB €€ B 3aHATUM KPYIIHBIM HEIIPO3PAYHBIM OM3HECOM, CBSI3aHHOM C He(ThIO U OIyOIMKOBaI opuLIMasIb-
Hoe obparieHine, B KOTOpoM ¢puHaHCHpOBaHMe HepTemoObIuM 1IePKOBBIO Ha3BaHO MPOTHBOpPeYAIM 3THKe. Kak muiuer
New Scientist, WCC ocosHan Bpel, KOTOPbIII HeTeIpOAYKTHl HAHOCAT IUTAHETAPHOMY KMMary. Pedb Ita o TOM, 4TO
PIILI, xoropas Bxomut B coctas BCII, BricTymmIa ogauM u3 opranusaropos PAO M3C, koropoe sapaborano B 2011
TOIy OKOJIO 2 MJIPJ HOJUT Ha 9KCIIOPTE «KUIKON BATIOTHI» [6].

B nocrnennue mecsituetus B npeobmagaromnieM 60mbuHCTBe LleHTpambHBI KOMUTET MEXEYHAPOLHO OpraHu-
sanym BCI] crpemMuTca BecTu pa3spaboTKy COOCTBEHHBIX IPOTpaMM M HelicTBUII B ¢opMare, MO3BOIAIOIEM IIOTYyIUTD
obonpeHne coO CTOPOHBI MMPOBOTO COOOILECTBA, M HA COBPEMEHHOM 3Talle pa3BUTHA B TOCIIOICTBYIOIEN CHCTeMe LieHHO-
creit BCL] mpeo6magaer MCIOMTHeHNe MTOME3HbIX U JJaXKe XKeIaTeTbHbIX (PyHKIMI ¢ Le/IbI0 IPOABIDKEHNA upeit 06 obmier
nonnb3e. A umenHo BCL okaspiBaeT ryMaHUTApHYIO IOMOLIb BO BCEX PailOHAX BOODPY)KEHHBIX KOH(QIMKTOB: B YKpanHy
6BII0 TOCTAB/IEHO B 30HY aHTUTEPPOPUCTUIECKHUX ollepanuit 875 TOHH r'yMaHUTapHON oMo [23]; B Pyanny Bo Bpems
reHolmaa 1994 r. xpucTuaHe co BCETO MUpa 3a HECKOIBKO JiHel coOpany cOOpHbIe JOMMKM M manatku mist 750 Thic. Ge-
KeH1eB. He MeHee 3HauMMa, Ha Hall B3I/, paboTa mpefcTaBuTesneil BceMupHOro cosera 1iepKBeit IO IPefOCTABIEHUIO
uHbOpMaLK 0 KaTacTPOUIECKOM IKOIOTMIECKOM TTOJIOXKEHUN B Psifie PETMOHOB IUTAHETHI, O TPAKAAHCKIX KOH(IMK-
Tax, 006 YC/IOBUSX pasMelneHns Ge>KeHIEB U T.1., @ TAK)Ke TIOMCK TYTel B MUPOBOIT IOMTUTHKE, KOTOPast OO/IErINT >KU3Hb
6emHBIX PETMOHOB, YTO CIIOCOOCTBYET (HOPMMPOBAHMIO TOTMEPAHTHOCTHM, BEPOTEPIMMOCTH, Mmnocepaus. 1o MHeHMIo
IMarpuapxa Kupwura, BeickazanHoMy B 2019 1., «Bcemuphsiii coser nepkseit (BCL]) fomkeH moMo4b XpUCTUaHaM BCETO
MUpa MPeofoyIeTh MOMUTIIECKIE IPOTUBOPEUMsI, KOTOPbIe BOSHMKIIM 3a IIOCTIeHIE rofbl» [18].

Peanuzanus BHeIIHe ¥ BHYTPEHHEI MOIMTUKY COBPEMEHHBIX TOCYAApPCTB OOBEKTUBHO CIUIETAETCA C KOMMY-
HUKaTUBHON AeAaTenbHOcTbI0 MHIIO penurnosnoit HampasneHHOCTH. Bo-niepBrix, MHIIO penurnosHoit HampaBieH-
HOCTM B CMJIy BO3MOXXHOCTHM 0asupoBaTbCsA M pasBUBATb CBOIO IEATENbHOCTb B OONBLIMHCTBE CTPAH MMPA, SIBISAIOTCSA
MCTOYHMKOM Pa3HOOOpAsHOI ¥ MHOTOIUIAHOBOI MH(OPMALMIM OTHOCUTENIBHO CTPaHbl 6a3MpPOBaHUS, YTO [eTaeT UX B
I7Ia3aX TOCYAAapPCTBEHHBIX [eMapTaMeHTOB CTPAaHbl IMPOMCXOXECHUA UCTOYHUKOM LIEHHOW MHGOPMALM CO CTOPOHBI
«001eCTBEHHON gummoMaTun». Hempas copacpiBarh co cdetoB Bo3MOXHOCTs MHITO penuriosHoit HapaBIeHHOCTH
BIMATH Ha BHIPAOOTKY MEXIYHAPOLHOTO OOILIECTBEHHOTO MHEHMs, BO3MOXKHOCTH (hOPMUPOBATH MOUTUYECKYIO I1O-
BECTKY IHsS Ha MUPOBOM onumiie. OOBIYHO HaHHBII KOHTEKCT IPUMEHMM P PACIPOCTPAHEHUN UAAEH MCKITIOYNTENb-
HOCTY UJEO0/IOTO-TIOIUTUIECKOTO CTPOS OT/IENBbHO B3ATOTO TOCYyAApCTBa MM PAfia TOCYapCTB. HEIIPABUTEIbCTBEHHbBIE
OpraHM3alMM YacTO CIYXAT JUIA OTPabOTKY ClieHapusA OOIEeCTBEHHON AMIUIOMATHM B 3apaHee IIOfTOTOBJICHHBIX Ha
KapTe TeOIOMUTUYECKUX UTP cTpaHaX. VM 9To BoBce He 00s13aTe/IbHO MUTMHTHM, COOp IOAMMCEN, Mapun, cOOpaHua U
MIMKEThI, AKLMU TOAAEP>KKI WIN IPOTECTA, PE30MIOLMM M BO33BaHMA. ITO MOTYT OBITH BIIOJIHE JIOSIIbHBIE Y HEMTPAIb-
Hble BCTpedy Iepel 3JaHMeM [OCOMbCTBA, OPraHU3alua «KPYIJIBIX CTOJIOB», KOH(epeHLUII Ha Pa3IMYHYI0 TeMaTHUKY,
MpOBENEHME KOHTPeccoB U T.7. IlepeuncienHoe maeT BO3MOXXHOCTh 3aMHTE€PECOBAHHON CTOPOHE, KAK MUHUMYM, KOH-
TPOMMPOBATh MPOLECCH 3apaHee oTpaboraHHOro B3ammopercTBuss MHITIO penmurnosHoit HaIpaBIeHHOCTH U 0O1ie-
CTBa, TZie anpoOupyeTcs CLieHapuil 00IeCTBeHHON AUIUIOMATUY TP IPOBENEHUN «IKCIIOPTHOM JIeMOKPaTUI».

PaccmoTpum 60rmee mogpo6HO BapMaHT «9KCIIOPTHOM JeMOKpPATHI», HaBA3BIBaeMOIl M3BHE MHOTMM CTpaHaM
OBIBIIIETO COLMATUCTIIECKOTO arepsi. B wacTHocTy, cobpiTust B YKpanne mokasanu, yro MHITO pasnudaHoit perurn-
03HOI! HAaNpaBJIeHHOCTY BeCbMa aKTMBHO (YHKIMOHMPOBAIM Ha TeppuTopuu cTpanbl. Ocobyio 3aMHTepecOBAaHHOCTD
MIPOSIB/IAIN OAITUCTHI-TIpOoTecTaHTHl U LlepkoBp CaeHTONMOTMM. B aHAIMTIYECKIUX LIe/IAX MOXKHO BBIIEMUTD psif GakTo-
POB, CBA3AHHBIX C BHIMMAaHMEM BBICOKOIIOCTaB/IeHHBIX YNMHOBHUKOB CIIIA k YkpamHe M aKTMBHOCTBIO HETPAmWUIIVIOH-
HBIX /I IPABOCTABHOM YKpaMHbl PETMTMO3HBIX TeYeHMIA. BHelllHe Bce OHM ONMPAIOTCA Ha XKeJTaHue PAacIIMpPUTh CeTh
TPOKAAHCKUX YIPEXAEeHNIT, JOOMBATbCSA OTKPBITBIX M YECTHBIX BHIOOPOB, PAaTyIOT 3a BEPXOBEHCTBO 3aKoHA U 3¢dek-
TUBHOCTb TOCYHAaPCTBEHHOTO YIIpaBIeHNs, CBOOOAY BepoyucrnoBesanusa u T.4. [Ipu 3ToM MeTombl 0OIiecTBEeHHON [u-
[UTOMATHH IeNPO PUHAHCUPYIOTCS TOCPEACTBOM PasIMYHBIX IPOTPAMM U TPAHTOB. MHOTHE BUAAT B aKTUBHOCTH 3a-
PYOEKHBIX IIPOTECTAHTCKUX aKTUBYCTOB-0ANTICTOB JIMIIb JKeTaHNe PacIPOCTPAHATb eBPOATIaHTIYeCKe MOPaTbHbIE
LIEHHOCTY, 3allaIHBIX CTAHAAPTOB NoBeneHnA. Ha Ham B3rnapg, B gearensHoctr MHITO pennrmnosHoit HampasiieHHO-
CTHM, aKTVBU3MPOBABLIMXCS B YKpauHe, MOKHO YCMOTpPeTb PaboTy areHTOB BIMAHUA BeJIMKUX epxaB. B aToM xe pyc-
e Hapo paccMaTpuBath u feiictBua MHIIO 6antucrckoit Llepksy, ¢puHaHCOBOE 0ObecmedeHe KOTOPOIL HEPXKUTC Ha
[BOTALMAX aMEePUKAHCKUX OM3HECMEHOB-IIPOTECTaHTOB. Peub upeT 0 AeICTBUM PACIPOCTPAHEHHOTO B YKpamHe Tede-
HUA NATUAECATHUKOB - CaMoIl JMHaMUYHON (opMe NMPOTECTaHTU3MA, BeCbMa aKTMBHON COLMAIbHO M obajaromieit
60/1bIIMM OTIBITOM MOOMIM3aLuy Macc. IIATUAeCITHUKY, KaK pe/IUTUs MPOCTOHAPOAHAA M [OCTYIIHAA, HMapajlle/ibHO
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HeceT 3HaHMA O COBPEMEHHOM MMpe, O TOCTIDKEHUAX ITI0OaIM3aluy U COBPEMEHHOI HAayKY, YeM HOTIOTHUTEIbHO yBe-
MMYMBAET PAMBI CBOMX CTOPOHHUKOB.

Ha ceropuAmumit neHb MATUACCATHUKM M OAITHCTHL, PaCIpOCTpaHAIOIINE IPOTECTAHTI3M, COCTAB/IAIT OfHY
U3 caMBbIX pasBerBIeHHBIX BeTBell MHIIO penmrunosHoit HampaBireHHOCTH, ¢ 0xBaToM 6osee 200 crpaH. JII060MBITHO,
YTO MPOTECTAHTHI-0ANTUCTHI TIOOAT IEeMOHCTPUPOBATD IPOABIICHUA CBOETO MOTYIIeCTBa, (PUHAHCOBOI MOV U JIUieP-
CTBa: HalIpUMeP, LePKBY NATUAECATHNKOB B JIaTMHCKOM AMepMKe paclojaraloTcs Ha TePPUTOPUM B HECKOIBKO COT
TeKTapoB, a0kl BMECTUTD Bcex skenaoiux. Camoe KpynHoe Bo3BefieHNe B LleHTpanbHOM AMepyKe MMeeT IOMelleHNA
¢ MecTamu Ha 12 ThIC. Yel0BeK, ¢ 6acceilHOM [yisi eqMHOBpeMeHHOTo Kpeerns 400 yenosek [25, 238].

OnHOBPeMEHHO POCT KOJIMYECTBA Pa3HbIX T€YCHUI MPOTECTAHTU3MA MOXKHO OOBACHUTD KOPBICTHBIMU MHTE-
pecaMu «IacThIpeil», KOTOpble 6e3 0c060ro TpyHa CTAHOBATCS GoraTeimMMM JIIObMHU IUTAaHETHL. TeM He MeHee, B pabo-
Te nactorpeit MHITO npoTtecTaHTCKOI HapaBIeHHOCTY TPOCMATPUBAIOTCA MOMUTHYECKMEe MOTHUBEL. B yacTHOCTH, peub
UJET O CTPeM/IEHMH 9KCIIOPTHUPOBATh IPOTECTAHTI3M B B[ MEM «OUEBUIHOTO IIPEMMYILIECTBA aMEPUKAHCKOTO 0Opa-
3a )KM3HU» B HEIIPOTECTAHCTKME CTPAHBI KaK IIOIbITKA YTBEPXKEHUA B MUPOBOM MacmTabe uckmountenbaoctu CIIA.
Croco6cTByIOT yTBepKaeHnIo uckmountebHocT CIIA u mpoTecTaHTH3Ma IPOTECTaHTCKUE PUBAVIBETUCTCKIE Tpa-
AVMLIMY, TIOTyIMBILYE Ha3BaHME «XapU3MaTHIecKoe BO3poXKaeHue» [22, 184].

Hapo oTmaTh [o/mKHOE yMerol OpraHu3aluyl POIaraHAbl ¥ BOBIEYEHUA B PAMABI IPOTECTAaHTOB-OANTICTOB.
IpaMoTHO paspaboTaHHBIE IIAHBI, OIIOpPA HA MOMOILIb [ICUXO/IOTOB, BOBIEKAOIIIEe CO3HAHME OOBIBATe/Is HA yCIeX U
MO3UTUB — BCE 3TO aCCOLMMPYETCA B CO3HAHMM MHAMBUAA C yAadell, B3aMOIIOMOIIBIO, B3aMMOIO/IEP>KKOW U ONTHU-
MI3MOM, 9€T0 He CKa)kellb B OTHOLIEHUM TPAAUIIVIOHHBIX BEPOMCIIOBEJaHNA, Tie OTHOIIeHN:A LlepkBu ¢ macTBoI CTpO-
ATCA Ha MofuMHeHuN u nopnancTee. [lomumo CeBepHoit AMepuKHM, Iie HacUUTHIBaeTcA 6oree 80 ThICAY OANTUCTCKUX
LepKBeit u 60ree 23 MWIIMOHOB TIOCTIEOBaTeNel, U cTpaH EBpomnsl (Hampumep, B Bennkobpuranum cymjectByer Gar-
TUCTCKUI KeCTOHCKMIT MHCTUTYT, KOTOPBIN 3aHUMACTC «M3y4eHMeM PeIUTUM B CTpaHaxX ObIBIIETO KOMMYHMUCTUYECKO-
ro 6710Ka»), BIVAHUE IPOAB/IACTCA U Ha IIOCTCOBETCKOM IIPOCTPAHCTBE.

CkasaHHOe MMeeT OTHOLIEHUE, HAIPUMED, K NATUHECATHUKAM, KoTopeix B.H. @unsiHoBa OTHOCUT K IONMUTH-
3MPOBAHHBIM MJCCHOHEPCKIM TE€XHOIOTHAM, IOCKO/IbKY «HENABHAA MICTOPUA YKPaMHBI — JIy4lle JOKa3aTe/IbCTBO Jeil-
CTBEHHOCTM METOZOB DPEIUTMO3HO-TIOTUTUIECKOI [IeATENbHOCTY, KaK HallpaB/eHMe TNPOTECTHBIX HACTPOEHMI Mg
CIIIA pycmo» [26]. Takxe uccienoBare/ib TOBOPUT U O JPYIOM «BHELIHENOTUTUYECKOM BEKTOPE [IeATEIbHOCTY IIATH-
HeCATHUYIECKOTO [BIDKEHMs, a MMEHHO O mopnjepxke Vspawrs» [26]. B.H. ®unsiHoBa cripaBesmuBO MOJIaraer, 4To
«MHOTOYVICICHHBIE PEIUTUO3HbIe MUCCUM U aCCOLIMALIMY C Pa3BETBICHHO MaTepUaJIbHOI ¥ MHGOPMALIMOHHO CTPYK-
TYPOJt CTAHOBATCS TPAHCHALMOHATTBHBIMYU KOPIIOPALMAMM, TIPOSIBIISASA CTPeMIeHNE K YHUpMKarmm Mupa» [25, 238].

OcobeHHO ITOKa3aTeJIeH IPYMep BO3POCLIETO JOTMaTa IIPOTECTaHTCKOM LIepKBU B ICTOPUYECKM IIPaBOCIaBHOI
I'pysumn. Peub uper 06 akTMBHOM y4acTUM B IIPOTECTHBIX ABJDKEHVAX BO BpeMs pealu3alluy CLieHapUsA L[BETHBIX PeBO-
moumit. Kax numer B.A. TToranos, «Apxuenuckon EBI] I'pysun M. CoHrymamsuim moceman co CoABIDKHIUKAMU B
2006 rogy bemopyccuto, rae fyxoBHOe OpaTCTBO MPUHSIO CAMOe HETIOCPEICTBEHHOE Y4aCTIie B MUTHHTE, TIOCBSIIIEHHOM
CcBOOOMIHBIM M 4eCTHBIM BbIOOpaM B Bemopyccuu, M Apyrux akiysax MpoTecTa IPOTUB AeiCTBYIoelt BracTu» [20, 100].
B nrore «EBaHrenbckad 6anTucTcKas LepKOBb», IIepBbIe areHTbl KOTOPOJ aKTMBMPOBAINCh B I'py3un ¢ majeHneM co-
LMQINCTUYECKOTO 6JI0Ka, JOCTUIIA TAKOTO MOTUTUYECKOTO Beca, KOIIa MOXKHO TOBOPUTh O CTAaHOBJICHUY IIOTHOLIEH-
HOV peTMTMO3HON anbTepHATUBBI NMPABOCTABHON LEPKBU, KOTOPasd MOXKET NMpeAcTaBaATh ['pysuio B ee guamore ¢ 3a-
nagHeIMu cTpadamu [20, 100].

MsBectHo 0 740 HanpaBneHUAX NATUECATHUYECTBA, ¥ TI0 MHEHMIO aMEPUKAHCKOTO MHTE/INEKTYanbHOTO 1€H-
tpa «Pew Forum on Religion and Public Life», ony6muxosanaomy B 2006 rofy, MX YMCIEHHOCTb B MIUPE HOCTUIACT YKe
600 mmH. yenosek [2]. Jo6aBum, uto CIIIA Ha ceromHANIHMIT eHb ABIAIOTCA «IIPeeMHUKOM Benmmkob6puTanuu B pac-
HIpPOCTpaHEHUM MPOTECTAaHTU3Ma B MUpe» [26], BCIOMMHAA PaHHIOW MOMUTUKY DpuTaHuM, KoTOpas B CBOe BpeMdA Ha
OCHOBE MPOTECTAHTCKUX BO33peHMil (popMmpoBasa IOAUTUKY B OTHOLIEHMM CTAaTyca CBSTHIX MeCT B IlamecTuHe,
u 60JIbIIOe BIMAHNME IPOTECTAHTCKMX M NMMETUCTCKMX OpTaHM3aluil Ha NpaBoc/IaBHOe HaceneHue ['perym B XIX Beke
[27]. TakuM 06pa3oM, YHUKaTbHOCTD IATUIECATHIYECTBA 3aKTIOYAETCA B TOM, YTO BO3HMKHYB BCero B Hayane XX Beka,
OHO «06OTHA/IO» BCE OCTATbHbIE XPUCTUAHCKME T€UEHNA CBOMM CTPEMJICHNEM YBEIMYUTh KOTMIECTBO CBOMX CTOPOH-
HUKOB. AKTMBHO PacIpOCTpaHAeTCs NATU/IECATHIMYECKOE PETMIMO3HOE IBI KEHME TIPOTECTaHTOB U B Poccum, rie Heo-
MATUAECATHUKM «HE TPU3HAIOT 6orocmoBckue aBroputersi» [1, 40]. Tak, monuronoru [larectaHa mpefmnoaaraioT, 4To
JarecTaHCKMe IIPaBOOXPaHNUTEIbHBIE OpraHbl He 00pallaloT BHUMAaHUA Ha IIPOTECTAHTOB, KOTOPBIE IIBITAIOTCA aKTUBHO
B/IMATH Ha TOIUTUKO-MIPOBO33PEHYECKIE YCTOM MOJIOfiexn pernoHa [28]. Poccuiickan mpaBoc/iaBHas LIepKOBb BbIpa-
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JKaeT aHAIOTMYHYI0 00ECIIOKOEHHOCTD IIPOSBIEHISMM SIBHOTO IPO3EUTH3MaA CO CTOpoHbI akTuBuctoB MHIIO, Bxo-
pamyx u He BxopsAmux B BCLI: «Ceupereneit VMerosel», «EBaHreIbckux Xxpuctuan 6antucros», «LJepkBu AfIBEHTHCTOB
Ceppmoro [Jus», «lJentpa obuectB cosHanus Kpuumasr B Poccun» (LIOCKP), koTopblil, B CBOIO OYepelb, ABIAETCI
poccuiickuM ¢pummanoM «MexayHapogHoro obmmectsa co3Hanus Kpumas» (MOCK) u MHOTUX ApyTHX.

B wactHOCTH, 0COOBIT MHTepec npencTapigeT «O0mecTBO co3HaHMA KpMIIHEI», KOTOpoe OBUIO IIPUBHECEHO B
CCCP B 1971 rony «Ero 60>xectBenHoit Munoctbio» [pu Mpumanom, u cerogus, mo MHeHuio A.JI. [Isopkura, MOCK
MOXXHO OTHECTM K TICEBJOMHIYUCTCKON CUHKPETMYECKON IPO3eMUTCTBYIOIME MOCTMOMEPHMUCTCKON HeOoA3bIYeCKOl
ToTamuTapHoit cexrte [8]. Camu KpuIHanThI, 6YAyIy 0pUINATBHO IPU3HAHHBIM PEIUTHO3HBIM TedeHreM (HO He pern-
rueii — aBT.) B VIHMY, B OTBET Ha pellieHNe BKIIOYUTD UX B Clicok Apxueperickoro Cobopa PITII «O nceBgoxpucTuaH-
CKUX CEKTaX, HeoA3bIYeCTBe M OKKYIbTU3Me» (1994 rop), oTpearupoBasa B pe3KMX IOIUTUYECKMX TOHAX, OOBUHAA B
OCKOpO/IeHMM BCero MHAMIICKOTO Hapofa, Ipenrmosarasi, 4To «Oymylee MHAMIICKO-POCCHIICKMX OTHOLIEHWIT TeIepb
[IOCTAB/IEHO 1107, yrpo3y» [7, 71]. IlpumedarensHo, 4TO mapiaaMeHT VIHAMM mpepBai cBO0 paboTty mo ¢akTy peruruno-
Begueckoit axcneprussl kuuru VLII. Imymkosoit «bxaraBagruta» («EBaHrenmve» MHAyM3Ma — aBT.), KOTOpas COCTOATIACH
B 2011 romy B 1. Tomcke. ['maBa MU]] VIHguy 3adaBm1, 9TO MCK O 3allpeTe KHUTHU IIOfla/IN B CYJ, «<HEBEX/bI», a mocon Poc-
cvm B VIHmUY BBICKasascs He MeHee pe3ko: «[loxoske, 4TO Ja’ke B TAKOM IIPEKPACHOM ropoje Kak TOMCK eCTb CBOM TO-
ponckue cymaciuenme» [19]. Mbl BUAMM, YTO B MeXXAyHapO[HbIe OTHOIIEHNS IMPUBHOCUTCA OTTEHOK HEOBEPUS U
HEeJOTIOHMMAaHNA, OCHOBAaHHBIX I€ATE/TbHOCTBIO CeKTaHTCKMX TPYIIIL.

He menbpmIy1o akTMBHOCTD B Poccum, Kak ¥ BO BCeM MUpe, IPOABJIAIOT CA€HTONIOTH, KOTophie B 1987 romy mpu-
obpenu cratyc 6maronpuarcrsoanua B CIIA ¢ ocBo6oxxmeHmeM ot Bcex Hanoros. [Ipumepy CIIIA nocrepgosana Iep-
MaHus, The ¢ 2008 roga mpexkpatwin npeciegopanue Llepksu, a ¢ 2013 roga pexum 671aronpuATCTBOBaHNUA BBEIU B
Bermko6purannn. TpancHanmoHaIbHas fAesTeNbHOCTS CaeHTONIOroOB oTAM4aeTcs oT ocranbubix MHIIO pennrnosHoit
HalpaB/IeHHOCTY TeM, YTO OCHOBHON aKLIEHT Ae/IAeTCs Ha PE/IMTMO3HO-TIOIMTIYECKOM BO3/IEIICTBUY Ha SIUTY - OYAIb TO
9JIUTA MHTEUIEKTYalIbHadA, pUHAHCOBaA, momuTidecKasd. OOBACHAETCA 3TO TeM, YTO C IO3UIVIT CAeHTOIOTOB 3JIUTA I10-
3UIIMOHUPYETCA ¢ 60ron36paHHOCTDIO.

Mnuorne MHITIO «3aKkpbITHIX» PEIUTMO3HO-TIOMUTUYECKUX TeIEHMIT, K KOMM MOXKHO OTHECTH U CaeHTOJIOTOB,
Ha CETOJHSAIIHUI AeHb 00/1alaloT OOMbLUIMM IIOTUTUYECKMM BECOM M BIMAHMEM, YaCTO CKPBIBAEMBIM OT MUPOBOIT 00-
11ecTBeHHOCTH. IIpo6eMbl, CBsA3aHHBIE C JAHHBIM IIOJIO’KEHMEM, CJTO>KHBL [JIA aHA/IM3a U UCCIEJOBaHUA B CBA3M C He-
moctatkoM mHpopmauyu. Te penreHus, KOTOpble HEMYOIMYHO NMPUHUMAIOTCA Ha ypoBHe LlenTpampHbix Kommreros
OpraHM3alNiT, TOFOOHBIX CA€HTOIOTMYECKUM, MHOTOYMC/ICHHBIM IIPOTECTAaHTCKUM OAITUCTCKUM TEYEHUAM WIN Pajy-
Ka/IbHBIM MCTAMUCTCKIM, YacTO CBSI3aHBI C TEOTIOIMTUIECKNM MepenesioM cep BIMAHNSA, CO CTPEM/IEHNEM YIIPOUNTh
ro3unun cBoeit LlepkBu, 4TO memaeT MOpoit BecbMa HEYIOBUMBIMU Te TIOIMTUYECKNE€ HUTYU M CBA3YM, KOTOPHIMM OHU
obnagaror. A yuntsiBasg, uto mpepcrasuten MHITO penurnosHoii HanpaBIeHHOCTM YacTO BXOXKY BO BIIUATE/TbHBIE
MOTUTUKO-(IHAHCOBBIE KPYTY MHOTHX TOCYAapCTB, TaKOe IPEeIIOI0XKeH e He BBIIIAAUT YTOMMYHBIM.

OcraBasch BHeIlIHe JPOOHBIMM ¥ BHELIHEIIOIUTUYECKU CaMOCTOSATeNbHbIMU U nosuibHbIMY, MHITO penuru-
03HOI1 HAIIPAB/IEHHOCTM BeCbMa aKTMBHO CITY)KaT IPABUTE/IBCTBAM CTPAaH CBOETO IPOMCXOXKAEHMS 1/ GUHAHCUPO-
BaH, AB/AACH IPOBOJHMKAMY UX MOIUTUKY B MUPe. DTO IOPOXK/AeT OOMBIION M CITOXHbII KOMIIEKC IIPOTUBOP eIt
U KOH(QIMKTOB, KOTOpble HAOMIONAIOTCA B PerMOHAX PAacIpPOCTPAHEHUA PETUTMO3HO-TIIOJIMTUYECKUX TedeHMil. Tak,
B Poccun, Ykpaune, Benopyccun, I'pysun u AsepbaiimkaHe akTBHO AECTBYIOT IPOTECTaHTCKIE OANTUCTCKUE Tede-
HUA, KOOPAMHUPYIOLIE LeHTPhl KOTOPHIX HAXOAATCA B Psfie 3anlagHbIX cTpaH, Ha CeepHoM KaBkase Poccun crpemur-
€Sl PacIPOCTPAHUTBCA MCIAMMU3M, CHOHCUPYEMBIN PAJOM MYCYIbMAaHCKMX CTPaH, IPAaBUTENbCTBO VIHOMM He CKpBIBaeT
CBOEIT IIOKPOBUTETBCTBEHHON MO3NLINM 110 OTHOImEeHNIO K «Co3HaHMo KpumHe» u T.0. JBIAsach TpOBOXHMKAMM Teo-
MOMIUTUYECKIX YCTpeM/IeHuit cTpaH 6asuposanus, MHIIO penurno3Hoit HalipaBlIeHHOCTY 3aHUMAIOTCA IIOPOIT He CIie-
bUYecKIMHU /I VX Pe/IMIMO3HOI HampaBlieHHOCTH Ipobnemamu. Tak, mo mHeHuio fAry6a MaxmymoBa, AupeKTOpa
MHCTUTYTa ucropuy uMeHn A. bakuxaHosa Haumonampaolt Akagemun Hayk AsepOaiimkaHa, WieHa-KOPpPeCIOHCHTa
AxageMny, MMEHHO aMepUMKAaHCKUM BIIMSAHMEM MOXKHO OOBACHUTH HEVCTBUA IIaCTOPOB-OANTUCTOB mepeBHM Ammbarn
3akaranbcKoro paitoHa AsepbalipkaHa, KOTOpbIE Cpeqy MAcTBBL M B LIKOJIE PACIPOCTPAHS/INA CBEJEHMS O TOM, YTO
«azepbaimpranckme semmu fo llexn u [Mlemaxy ABIAIOTCA UCKOHHO TPY3MHCKOI 3eMrteit. [Tocie 06BUHeHNA B pasu-
TaHMM MEXPETUIMO3HON U Me>KHAIMOHAIbHON BPaXKAB, B XOfie 0OBICKOB Y IIACTOPOB HAIIIY OTHECTPE/IbHOE OPYXKHe U
37 3ampelieHHBIX KHUT Pe/IUTMO3HOTO cofiepykanHus» [12]. Cormacumcs ¢ a3epOaiipkaHCKMMY aHAIUTUKAMY, 9TO «pac-
IIPOCTpaHEHNE MPOTECTAaHTCKMMM MACTOpaMM el HALMOHATbHOM MCKIIOYNTENTbHOCTI U TEPPUTOPUATbHBIX IPETEH-
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3uii Ha Tepputopun I'pysun u AsepbaiimKaHa Tpo3AT He TOMBKO CTOMKHOBEHUAMM MeXAy ['pysueit u AzepbaiimKaHoM,
HO U laIbHelfIelt pa3baraHCHpOBKOIT cuTyaly Ha BceM KaBkase» [15].

ITepen TeM Kak IepeiiT K aHAIN3Y HEIPaBUTEIbCTBEHHBIX MEXIYHAPOMHBIX OPTAaHM3ALMII PETUTMO3HOTO MY-
CYyZbMaHCKOTO TOJIKA, OTMeTUM, 4To MycynbManckue MHIIO penmriosHoi HarpaBlIeHHOCTM HECKOIBKO JeCATVICTHI
Ha3aJ| CTIV aKTUBHO 3aHMMAaTbCA OIarOTBOPUTENBHOCTBIO II0 BCeMy MUPY. B yacTHOCTH, 9TO TaKye KpyHHbIe OpraHu3a-
1y, pevicTytomue B AMepuke: «Vcmamckas momous», «[Tomomuis Mycynmpman», «IGNA momore» (IIporpamma Vcmam-
ckoro Kpyra Ceseproit Amepuxn (ICNA), ICNA Penved), «Mexxnynapontas deneparys obuects Kpacaoro Kpecra u
Kpacaoro ITomymecana» u gp. MexnayHapogHad HEIPaBUTE/IbCTBEHHAA OPTaHU3aLMA PeIMIMO3HOTO HampasaeHus «Vc-
JIaMCKas TIOMOIIIb» pafoTaeT ¢ MOCTOAHHBIMU (puymanamMu B 35 cTpaHax MUpa, paboTaeT B MApTHEPCTBE C JPYTMMU MeX-
IyHapOIOHBIMM OpTaHM3alAMU. IIbITaeTcA yCTpaHUTDh KOPEHHbIE IIPMYMHBI O€HOCTY U IIOMOIIb B YPe3BBIYAITHBIX CUTY-
aumAx O6e>XeHLAM B paifoHaX KOHQIMKTOB M OmarorBopurenpHas opraHusauus «[lomorp Mycynbpman». CTaBUT cBOeit
3afjayeil IoMoratb OeHBIM KBapTalaM B rpefienax CeBepHON AMepMKH, B Ype3BBIYAHBIX CUTyallMAX — B CTpaHe U 3a
pybexxom «IGNA nmomomw» (ITporpamma Mcmamckoro Kpyra Ceseproit Amepuku (ICNA), ICNA Penbed). C 1919 ropa
HeiCTBYeT MeXXAyHapOofiHasA HellpaBUTe/IbCTBeHHAs opranmsanma «Kpacnoro Kpecra u Kpacroro ITomymecsana», o6benu-
HMBIIAsA B cebe yeumms 186 crpaH. 910 ceTb [OOPOBOMBIIEB ¥ COTPYAHMKOB, KOTOPBIE IPEIOCTABI/IN TYMAHUTAPHYIO I10-
MOIIb 110 BceMy MUpy, HaunHas ¢ 1919 roga. B cumBonmke Kpacusriit [Tomymecsan ncnomnbsyerca BMecto KpacHoro Kpecra
BO MHOTMX MCTTAMCKUX CTPaHaX, Iie BCe OOIIeCTBO CTPEMUTCS OKa3aTh HOMOIIb 6e3 MUCKPUMIHALIMK 110 IIPU3HAKY HALV-
OHAJIBHOCTHY, PAchl, PE/IMIUY, COLMAIBHON MPUHAISKHOCTY WV IOTUTUYECKUX yOeKIeHui [24].

Tem He MeHee, MycylIbMaHCKasd KOHdeccusa He MeHee IOMUTU3UPOBaHA, 4eM fpyrue KoHdpeccuu. He ycnes
BO3HMKHYTb, MyCy/IbMaHCTBO KaK PE/UTUA pasfgupaeMa BHYTPEHHMMM IIPOTMBOPEUNAMI MEXY CyHHUTAMU U IINNTA-
MH, MEXXIy MHO>KECTBOM HAIIpaB/IeHUII B MICTTaMe, KOTOpble MOABWINCH KaK B CyHHM3Me, TaK ¥ MINU3Me, Jo6aBMM CIofa
U OTCYTCTBME €UHCTBA CPeIM MCIAMCKMX rocygapcTs. CMMITOMAaTHYHO, YTO MMEHHO B paMKax Mc/IaMa Ype3BbIYaliiHO
PasBUTO UCIIONb30BaHME MeXaHM3Ma MEXAYHAPOSHbBIX HEIIPABUTEIbCTBEHHBIX OPTAHM3ALUI U CETENl, KaK C IIe/Ibl0 M-
CTOTO TIPO3ETUTU3MA, TaK U «HEeHNEeKIapupyeMbIX UHTepecoB». Kak HasbIBaeT MX KPYIHBIN UCCIENOBATENb UCTAMCKOTO
mupa V. II. lo6aeB, 3T0 MCIaMCKue HEMpPaBUTEIbCTBEHHbIE peUIno3Ho-noanTndeckne opranmsauyu (HPIIO) - ato
OpraHu3alNM «4eTBEPTOTrO MOKoaeHus» [11], Mbl He OymeM yrmy6naTbCs B JaHHBI KOMIUIEKC IPWYMH, TaK KaK 3TO
TeMa OT/Ie/IbHOTO MCCIEOBAHNA, OTMETUM JIMIIb, YTO U MEXyHapOgHble OpraHM3aluM, KOTOPbIE NPEefCTaBIAET My-
CYJIBMAHCKUIT MMP, TaK e OT/IMYAIOTCA OOJIBbLION pa3obIeHHOCThI0. Bece 9TO maeT BpICKa3aTh IPeAIIONIOXKEeHNE, YTO B
0603p1MOM OyAylleM HMKAKOW KO/UIeKTUMBHON yrpo3sl MHIIO penurnosHoro HampaBJIeHHOCTM CO CTOPOHBI MCIaMa
MIPECTAB/IATh He OyAyT.

PesynbraThl mccmemoBanna. Haumnaa co Bropoit monoBuHbl XX Beka MHIIO pasnuyHOll penmruosHon
HAIIPaBJICHHOCTU Bce 60yee aKTUBU3MUPYIOTCA KaK CyObeKThl MUPOBOI HOMUTUKN. CIIOCOOCTBYET TeHIeHIVIM BOCIIPMHU-
Marb MHIIO penurnosHoil HarpaBIeHHOCTH KaK MOTHONIPABHBIX CYOBEKTOB IOIMTUYECKOTO Ipoliecca obpalieHue mo-
JIMTUYECKOV S/IUTHL U PsAfia IIPABUTEIbCTB K HeorpaHmdeHHOoMy noteHnyary MHITO penmnrnosHoit HampaBlIeHHOCTH, KO-
TOpPBIM TIOfIBMIACTHHI /IyXOBHBIE€ BO33peHUMsA MWUIMOHOB miofer. Kak cnpasegmumBo 3amewaror [I.A. JleMueHKo,
O.A. Amumypanos u A.K. BorameBa, «BHeIHAA MOMUTUKA HAXOAUTCA MON BIIVHMEM LIJIOTO CIIeKTpa (aKTOpOB, MMEI0-
MUX KaK 3KCTePHATBHBIN (CTPYKTYpa ME>XIYHAPOSHON CHCTeMBI, MEKIYHApOJHbIE OpraHM3aLMY, TIOTUTUIECKOe JIaBIe-
HYE U peaKLys [PYTUX TOCYapCTB, 3KOHOMMYECKaA CUTYallUsA B PasIMYHBIX MEXXIYHapPONHBIX PerMOHAaX), TaK U MHTep-
HaJIbHBIIT XapakTep (reorpadudeckire, 5SKOHOMITIECKIE, TOIMTIIECKIE M COLMATTbHO-KYIbTYPHEIE (akTophr). OT rocymap-
CTBa K TOCYFapCTBY CHJIa BAMAHMA TOTO VM MHOTO (haKTOpa MEHAETCH, YTO 3aBUCUT OT MHOTUX ITapaMeTPOB KOHKPETHOTO
rocymapctea. [l pAma rocymapcTB OFHMM U3 Ba)KHEMIIMX (DaKTOPOB BBICTYIAeT TAaKOl BHYTPEHHMII COLMANBHO-
Ky/IbTypHBIN (pakTOp, Kak pemurusa» [10, 259]. B yacTHOCTH, Ha4MHAA CO BTOPOII IIOJIOBMHEI IIPOIUIOTO BeKa, B MEXK/IyHa-
PORHO-IIONIUTIYIECKOI IIPAKTUKE IPOABWIACH THACHIMA UCIONIb30BAaHUA [IPABUTEIbCTBAMY €BPOATIAHTUYECKOTO CO00-
mecrBa puHancupyembix My MHITO pennrinosHolt HanpaBIeHHOCTH B LieIAX YCUIEHUA CBOETO BIVAHNA Ha IIOUTUYe-
CKMe MPOLECCH B APYTMX TOCyAapcTBax. B pycne 3Toll TeHAEHIMM CIUTAaHMPOBAHbBI M OCYIIECTB/IEHBI TaK Ha3blBacMble
«1BeTHbIe peBomonmi» B Cepbum, 'pysun, Ha Ykpanse u B Kuprusuy, peanusoBana cMeHa pexxuMoB B JIuBun u Ernmre.
B pesymprare MHIIO npeBpaTmmch «B IPOJO/DKEHNE TOCYAapPCTBEHHbBIX CTPYKTYP pAfa cTpan» [17].

B sTOM mitaHe crpaBenIMBBEI OMACEHNU:A, YTO MHOTOHAIMOHanbHaA Poccuiickaa Pepepanysa Takke ABIAETCA
obbekToM akTBHOTO MHTepeca MHITO penurnosHoii HarpaBIeHHOCTH, B TOM 4MC/Ie IPOTECTAHTCKOI, TTie BBIEIAIOT-
cA MATUAECATHUKY U aIBEHTHCTHI cebMoro fH:A. IIpecienyioTcs 1enu ocnabieHns rocynapCTBa, OTIMHEHNA MHTEpe-
caM CTpaH-IMAepoB IIobam3anym, XoTa opuunanbHo nocpencrsoM MHITIO pennrunosHoil HapaBIeHHOCTH MIPOBO3-
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[7IALIAeTCA PellieHNe 3aiad 3allThI [IPaB PETMTMO3HBIX OOLINH, BOIIPOCH [yMaHUTapHOTO U IyXOBHOTO XapakTepa. Tem
6oree TPOTUBOPEUNBON BHITIAAUT fAeaTenbHocTh MHIIO penurnosHoit HampaBIeHHOCTH, (PMHAHCUPYEMBIX, B TOM
4MCTIe, CUIOBBIMU WM Pa3Be[bIBATEIbHBIMU CTPYKTYPaMU, MIM B PYKOBOACTBO KOTOPBIX BXOAAT OBIBIINE Ka[pOBbIE
paboTHMKM crencay>x0. BeimonHAa 3akas3bl «xo03geB», ¢uamansl MHIIO penurunos3Holt HalpaBIeHHOCTM IBITAIOTCA
3aKPENUTD Y MOJTOJIEKM, KaK CaMOJ IOUTUYECKN aKTMBHON MPOCTONKN HaceNleHN, IPE/ICTAB/IEHUA O «IIPaBUIbHOM»
obiiecTBe, eMOKpATHH, IIpaBax 4YeloBeKa, 06pasiioM KoTtopbix cmyxar CIIIA u mpyrue Bemylme 3amajHble TOCyAap-
crBa. Kak mpepmosnaraioT ucciefoBaTey, OHM MCIOIb3YIOT pPasIMyYHble MEXaHM3MbI, «HaIllpaBieHHbIe Ha BHEJPEHNE B
0061eCTBeHHOE CO3HAHME COOTBETCTBYIOIIMX CTEPEOTUIIOB U TpaHCHOPMALMIO TPATUILVIOHHBIX YCTOEB HALMOHAILHOTO
caMOCO3HaHus» [16].

Taxxe MBI MO>XeM IPeAIIONIOXKUTb, YTO HOJ HPUKPBITMEM OTarOTBOPUTENIBHON HeATETbHOCTU pPa3INYHBIX
MHIIO Mo>xeT BeCTHCh ONpefie/ieHHas pa3BefblBaTe/IbHAs paboTa, aHAIUTUIECKAs M CTATUCTUYECKas CIyxX0a, Tak Kak
3TO BechbMa PaCIpOCTpaHeHHas MUPOBas MpPaKTUKA, KOTAA CIelcayx6sl ¢unancupyior MHIIO pasmmanoit Hampas-
JIEHHOCTY /WM BHEOPAIOT Ty/la CBOMX CHELMTNCTOB.

JIOTIOTHUTEIPHO BBI3BIBAaeT 03a004E€HHOCTb Y MIPOBOTO COOOIIECTBA OCYIIeCTBIIAeMas IPAaBUTEIbCTBOM PAda
cTpaH HernacHas noppep>xka MHIIO pennrnosHoit HanpaB/IeHHOCTH, KOTOPble MPUMYACTHBI K paiuKalTbHBIM, 9KCTpe-
MUCTCKMM WM TEPPOPUCTUIECKIM BUJIaM JIeSITETbHOCTH.

3akmiouenne. PaccMOTpeHne KOMMYHMKATMBHOTO acIleKTa JeATEbHOCTY MEXHTYHApOJHBIX HENPaBUTENb-
CTBEHHBIX OPraHM3aLMIl PEUIMO3HON HAIIPAaBIEHHOCTH KaK CyOBEKTOB MUPOBOII IIOIMTUKY IO3BOJIMIIO CHENATh BbI-
BOJI, YTO POJIb MEX/IYHapOMHBIX HEIPaBUTEIbCTBEHHBIX OPTaHU3aLMIl PEIMIMO3HON HAIIPABIeHHOCTH KaK CyOBEKTOB
MEeXXIyHAPOSHBIX OTHOIIEHNIT MOXXET BRIPKAThCA B PA3/IMIHBIX popMax:

- KOHCY/IbTAaTMBHAs: OpPTraHU3aLMY JAIOT COBETHI M KOHCYIbTALMU IIMPOKON OOIECTBEHHOCTH IO PeIUTHO3-
HBIM BOIIPOCaM;

- nHpOpPMALIMOHHAA: OpPraHN3aLuy 06PaIaloTCA K TeMe paclpoCTpaHeH)A 3HaHMII O IIpaBaX 4e/I0BeKa, aKIeH-
TUPYIOT BHUMaHIE Ha 3aIliTe IIpaB 00e30/IeHHBIX, Ha 9KOHOMUYECKMX NPo6IeMax, IOPO>KAAIOMNX HePaBeHCTBO;

- KOHTPOJIbHAA, KOIIa 0c000e BHUMaHMeE Ye/AeTCA KOHTPOIIO PacIpOCTPaHEeHUA BOOPY>KEHUII U T..

OpnospemenHo MHIIO penurnosHoii HampaBlIE€HHOCTM BBICTYNAIOT B PONM YHMBEPCATbHOTO MHCTPYMEHTA
IIPOABIDKEHMA TOIMTUKYU [IPABUTENIBCTB PasHbIX CTPAaH Ha MEXIYHApPORHOIL apeHe 4To, IO CYTH, TOBOPUT O (pakTe Mx
BIMAHNA Ha MEXTYHApPOJHbIE IIPOLIECCH ¥ CBUAETENbCTBYET O MPSAMOM BMeEIIATe/TbCTBE BO BHYTPEHHNE [iella CyBEpPeH-
HBIX FOCYIapCTB, KOT/ja BhIPa)KaeTCs MO3ULMA TOCYAapCTBa — HErIAaCHOTO naTpoHa. Oco6yio HaCTOPO)KEHHOCTD BBI3bI-
BaeT TOT ¢akt, yTo MHIIO penurnosHoil HalpaBIeHHOCTM aKTUBM3UPYIOTCA B CTpaHaX, Ifie €CTb B HAJIMYUU IIPO-
TeCTHbIe HACTPOCHUA BHYTPU TOCYapCcTBa. B 3Toif cBA3M B mambHelieM OymeT aKTyaTbHO PacCMOTPETh MCIONIb30Ba-
HI€ PEJIUTUN B KayeCTBe MHCTPYMEHTA BHENIHEN MOMUTUKY B MHTEPECAaX TOCYAAPCTB.
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VIIK 321.64 CIIMIPYJIMHA KAK IEPCIEKTVIBHA ST BUOJIOTMTYECKV AKTUBHAS JOBABKA
B MHHOBAIIMOHHBIE IIMIIEBBIE ITPOTYKTHI C IIOJIB30M /151 3[TOPOBbS

SPIRULINA AS A PROMISING BIOLOGICALLY ACTIVE ADDITIVE
FOR ADVANCED HEALTHY FOOD PRODUCTS

benropopckuit rocynapcTBeHHbIN arpapHblit yHusepcuteT uM. B.S. ['opuna, 1. benropop,
Belgorod State Agricultural University named after V. Ya. Gorin

Annomauus. Ocmpas Heo6x00UMOCHb NOUCKA HOBBIX UCIMOYHUKOB 8eu4eCts 071 PaspadomKi UHHOBAUUOHHBIX NULLEEbIX
npooyKmos, cnocoOHbIX NOBbIUAAMb A0ANMAYUOHHDLI NOMEHUUAT 0P2AHUSMA Ce200HS 04esUOHA 6cem. CoBpeMeHHbITL Hen08ex Husem
u pabomaem Ha PoHe BbICOKUX HEPEHO-IMOUUOHANLHBIX Nepeepy3oK U He 6cez0d 671A20NPUSMHOLL IKOZIOZUU, UMO CHUMYTUPYem
yHeHblX U Npoussooumerneti NPOOyKmMos NUMAaHUA K NOUCKY HOBbLX UCMOYHUKOS 8eU4eCNE, CHOCOOHBIX NOBbICUMb Pe3UCMEHMHOCHb
0p2aHU3MA 4esi06eKa K YCI08UAM PeanvHoli OeticmeumenvHocmu. B nocnedHee epems muxposooopociu npuenexkarom eHUMAaHue
nuuesotl npomvinenHocmu. OHu 06nadarom padom nepcreKmue npumeHeHUs 8 001acmu PyHKUUOHATLHBIX NUULEBbIX NPOOYKIMO8
kax 8 opme HamypanvHoli Guomaccol (MUKPOCMPYKIYpPHble NOPOUIKU UTU CUPONDBL), MAK U BO3MONHOCINbIO NOLYHEHUS U3 HUX
6uonozuecku aKMuEHbIX UH2PeOUeHMos.

ObOwexmut u memoOvt uccredosanus. B kauecmse 06vexma uccnedo8anus paccmampueaencs MUKPo80o00POCb CHUPYIUHA
(Spirulina platensis). Cnupynumny omnocim x pody uuanobaxkmeputi knacca Cyanophyceae (kpynHvle epamompuyamenvHoie
baxmepuu, cnocobHvie K OmocuHmesy, conposoHo0aruemycs evleseHuem Kucnopooa). Buoxumuueckuii cocmas Knemox cnupynuHol
80 MHO20M COOMBEMCcMEyem GUOXUMUECKOMY COCIABY KILemOoK HUBOMHO20 MUKpoopeanusma. B npedcmasnentom o63ope Ha ocHose
AHATU3A HAYYHO-MEXHUYeCKOT TUMepamypul PAacCMampusaemcs posv MUKPOB00OPOCIU CRUPYIUHA KAK UCOYHUKA U KOMIOHEHMA
PYHKUUOHANLHBIX NPOOYKINO8 UM HANUMKOS.

Pesynvmamut u ux o6cyscoenue. Spirulina platensis séngemcs pasHosuOHOCMbIO CUHe-3e/eHbIX 6000pOCTet, umeen 0co0bLLl
o6MeH Beuw,ecms, HAKANAUSAEM YHUKANbHILL COCMAS NUMAMENbHbIX U GUONI0ZUYECKU AKMUBHVIX 8EU4eCME C WUPOKUM CHeKmPOM
MEOUYUHCKUX noKa3aHull Kk ynompebnenuto. B omnuuue om opyzux 600opocneii, cnupynuma yieeko nepesapueaencss u yceausaemcs,
o6nadaem npebuomuueckumu ceoticmeamu. OOHUM U3 HAUOOIEE UEHHDIX MAKPOKOMNOHEHIMOE AB/AMC Gen0K, MACCA KOMOPO2o
cocmasnsem 60-70 e Ha 100 e cyxoeo sewsecmea. I1o 6uonoeu1eckoll yeHHOCMu 6e10K MUKPOBOOOPOCU CMONEM 3AMEHAMb MACHO,
KOHKYPEHMHO npeobnadas HA0 Hum no pAdy napamempos. Chupynuxa colepmum OObuLoe KOMUHECMBO AHMUOKCUOAHIMOS U
NPOMUB0BOCNATIUMENLHDIX BEU4eCNE, MaKux kax duxoyuanun u [-kapomuu. He meHee yeHHbIM OHA ABNAEHICA UCMOYHUKOM
BUMAMUH08 U MUHEPAnbHbIX Beujectns. CRUPYIUHA CHUMAeMCS OOHUM U3 2TIA6HBIX UCMOYHUKOS 2AMMA-TUHONEHO0B0L KUCL0MmDbl,
3AUUAIOU4ETE OP2AHUBM He08eKa Om PA3BUMUS amepocKepoda, eunepmonuu, apmpuma. Ha cezo0usunuti denv cyujecmeyem 06a
cnocoba UCNOMb308AHUS CHUPYIUMHBL NPOU3BOOCMEO OUON0UYeCKU AKMUBHLIX 6eusecme U HenocpedcmeeHHoe ynompebneHue
6uomaccul 6000pocny 6 nUULY 6 6ude Cyx020 NOPowika unu cuponos. Hecmomps Ha o0vekmueHvie OOCMOUHCIEA CHUPYIUHDL
cneyupuueckue opeaHonenmuyeckue c60UCMBa NOKA 02PaAHUYUBAIOM ee WUPOKOe UCHONb308AHUE 6 NUULES0T NPOMbLUTIEHHOCHIU.
OoHako umeiomcs pabomvl 1O UCHONLIOBAHUI0 CHUPYIUHbL 6 IMEXHONIOZUU HEeKOMOPbIX HPooyKkmos. CrupynuHa Xopouio
3apexomen008ana cebs 0718 0002auieHus x1e600ym104HbIX U30eNULl NPOPUAAKIMUUECK020 HA3HAYEHUS, NPOABNIAL AHMUOKCUOAHMHbLE
C601icMea, CHUNAS UHMEHCUBHOCMb 04ePCBeHUs X1e6a, NOTONUMENLHO 671USem HA YOenbHbIlL 00eM, NOPUCOCHY, YCMOUYUB0CHb
opmot. [IpednoxmeHo UCNOML306amb GUOMACCY MUKPOBOOOPOCTell Ol 0002auleHUS NULEHUUHOLI MYKU C NOLyYeHUeM MAKAPOHHLIX
u30enutl U CONymcmeyouux npooykmos unu 6 xauecmee 000460K 6 20Mmo6vie cyxue npoOykmul (Hanpumep, Oemckue Cynvl u
8bICOK00eNKOBble HANUMKY). VICnONb3068aHUe CRUPYIUHDL 6 MEXHONOZUU KUCTIOMONIOYHbIX HANUMKOS ¢ NPOOUOMUKAMU NOKA3AII0, 4O
6uomacca 6000poCu 0KA3bIBAET CHUMYTUPYIOUjee Oeticmeue HA MUKPOPIOPY 3aK6ACKU, NOBbIUAE YCIMOTMUBOCHb NPOOUOMUKOS
npu xpareruy. DyHKYUOHATLHO-MEXHONI02UYECKUE CBOTICMBA CNUPYNUHbL (IMYNb2UPYIOUAS, BCHEHUBAIOWAS, 2e71e00pa3youias,
600HAS U HUPOBASL AOCOPOUUOHHDIE CHOCOOHOCMU) 0NPedensiom B03MONHOCHY ee NPUMEHEHUS 8 MEeXHONI02UY MACHLIX U PblOHbIX
npodyKmos.
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Buisodvt. V3 amanuza umeroujuxcs ceedenuii cnedyem - CHUPYIUHA SB/ITEMCT NEPCHEKIMUSHLIM UH2PeOUeHmMom Ons
UHHOBAUUOHHBIX PyHKYUOHATbHBIX npodykmos. KDHECKO (UNESCO) ommocum chupynumy k udeanvHoil u Haubosnee numamenvHol
nuueil 6yoyujeeo. Ymobvl cnupynuna cmana nuueti, mpe6yemcs paspabomka mexHomoeuu oco0bix npooykmos, KOmopvie noka
NpaKmu4ecku OMCymcmeyiom, Ho HeU3OeHHo NOTEIMC 6 OYOyuleM.

KnroueBbie crmoBa: CIMpyanHa, MUKPOBOJOPOCIN, (byHKL[I/[OHaIIbeIe IIPOAYKTHI, (byHKI_II/[OHaIIbHO-TeXHOIIOFI/I‘{eCKI/Ie
CBOJICTBA, 6MOTOTMYECKY aKTUBHBIE COCIMHECHMA.

Abstract. Attention is drawn to the urgent need to search for new sources of substances for the development of innovative food
products that can increase the adaptive potential of the organism. Modern man lives and works against a background of high neuro-
emotional overload and not always favorable ecology, which stimulates scientists and food manufacturers to search for new sources of
substances that can increase the resistance of the human body to the conditions of reality. Recently, microalgae have attracted the atten-
tion of the food industry. They have a number of prospects for application in the field of functional food products both in the form of
natural biomass (microstructured powders or syrups) and the possibility of obtaining biologically active ingredients from them.

Study objects and methods. Microalgae Spirulina (Spirulina platensis) is considered as an object of research. Spirulina be-
longs to the genus of cyanobacteria of the class Cyanophyceae (large gram-negative bacteria capable of photosynthesis, accompanied by
the release of oxygen). The biochemical composition of spirulina cells largely corresponds to the biochemical composition of the cells of an
animal microorganism. In this review, based on the analysis of scientific and technical literature, the role of the microalgae spirulina as a
source and component of functional foods or drinks is considered.

Results and its discussion. Spirulina platensis is a type of blue-green algae that has a special metabolism, accumulates a
unique composition of nutrients and biologically active substances with a wide range of medical indications for use. Unlike other algae,
spirulina is easy to digest and absorb and has prebiotic properties. One of the most valuable macrocomponents is protein, which weighs
60-70 g per 100 g of dry matter. In terms of biological value, microalgae protein can replace meat protein, competitively prevailing over it
in a number of parameters. Spirulina is high in antioxidants and anti-inflammatory substances such as phycocyanin and f3-carotene. It
is no less valuable as a source of vitamins and minerals. Spirulina is considered one of the main sources of gamma-linolenic acid, which
protects the human body from the development of atherosclerosis, hypertension, arthritis. Today, there are two ways to use spirulina: the
production of biologically active substances and the direct use of algae biomass in food in the form of dry powder or syrups. Despite the
objective advantages of spirulina, specific organoleptic properties still limit its widespread use in the food industry. However, there are
works on the use of spirulina in the technology of some products. Spirulina has proven itself well for the enrichment of bakery products
for prophylactic purposes, exhibiting antioxidant properties, reducing the intensity of bread hardening, and has a positive effect on the
specific volume, porosity, and shape stability. It is proposed to use the biomass of microalgae for enriching wheat flour with obtaining
pasta and related products or as additives in ready-made dry products (for example, baby soups and high-protein drinks). The use of
spirulina in the technology of fermented milk drinks with probiotics has shown that the biomass of algae has a stimulating effect on the
microflora of the starter culture, increases the stability of probiotics during storage. Functional and technological properties of spirulina
(emulsifying, foaming, gelling, water, and fat absorption capacity) determine the possibility of its use in the technology of meat and fish
products.

Conclusion. From the analysis of the available data, it follows that spirulina is a promising ingredient for innovative func-
tional products. UNESCO lists spirulina as the ideal and most nutritious food of the future. For spirulina to become food, it is necessary
to develop technology for special products that are still practically absent but will inevitably appear in the future.

Key words: spirulina, microalgae, functional products, functional and technological properties, biologically active com-
pounds.

Beepgenne. CoBpeMeHHBIN Ye/TOBEK JKMBET UM paboTaeT Ha oHe BHICOKMX HEPBHO-3MOLMOHAIbHBIX Ieperpy-
30K 1 He Bcerfa 6/1aronpyATHOI 9KOIOTMH, YTO CHIDKAET Pe3UCTEHTHOCTb OpraHm3Ma. ExKerogHo pacter 4mucio nwomei,
CTpafialolMX XPOHUIECKMMY 3a00/IeBaHMAMY (aTepOCKIepo3, AuabeT, cepAedHO-COCYAUCTbIe, OHKomornyeckue). Ox-
HOJ M3 MPUYMH HMU3KOI aJalTAl[MOHHON CIIOCOOHOCTY TIOfiell SIB/IsIETCS HEeCOBEPLIEHCTBO IMUTAHNA, HELOCTATOYHAs
00ecrie4eHHOCTh OpraHM3Ma BUTAMMHAMM, MMHEPAJIbHBIMU BeLIeCTBaMy, MMHOPHBIMM OMOIOTMYECKM aKTUBHBIMU
KOMIIOHEHTaM¥ HeoOXONMMbIMM /I HOPMaTbHOTO QYHKIMOHMPOBAHNS >KM3HE00eCIeYNBaOIIX CICTEM OpPTaHU3Ma.

Yd4eHble M NpPOM3BOAMTENM TPOAYKTOB MUTAHMA IMOCTOSHHO M aKTMBHO MINYT HOBble TEXHOJTOTMYECKME
pelleHMs M KOMIIOHEHTBI I IPOU3BOJCTBA IMILEBHIX IPOAYKTOB, OKa3bIBAIOIIMX II0JE3HOE BO3MENCTBME Ha
4eJI0BEYECKUIT OPTaHM3M, IOBBIIIAIOLIMX a/IallTAllMOHHBII IOTEHLIMATL.

QyHKIMOHAIbHBIE MOJIe3HbIe IIPOMNYKTHI ABIAITCA 00IaCThIO IOBBIIIEHHOTO BHUMAHNUA He TO/NBKO Y4YEHBIX,
UMHTepeC K HMM IIPOABJIAET 3HAYMTEIbHAs YacTh HACeJeHNA, U NOTOMY (YHKLUMOHAIbHbIE IPORYKTHl 3aHVMMAIOT
KOJIOCCA/IbHYIO HUIIY PhIHOYHOIO CETMEHTA.
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Kpome m3BeCTHBIX U yXKe IIMPOKO MCIIOMb3yeMbIX (PYHKLIMOHAIBbHBIX MHIPEIMEHTOB B IOCTEfHee BpeMs Bce
6orbpille BHMMaHME IIPUBIEKAIOT MUKpoBomopocnn. OHM 06/1afaloT pPsfOM IPUBIEKATENTbHBIX CBOMCTB /I UX
OPUMEHEHMsI B MPOMU3BOACTBE (DYHKIMOHAIBHBIX MUINEBBIX MPOAYKTOB. [I/Isi MMPOM3BOACTBA IMIIEBHIX MPOAYKTOB
npencTas/saoT nHTepec xnopemna (Chlorella), nynanuenna (Dunaliella salina) n ciupynuna (Spirulina).

Cregyer oTMeTuTb, 4T0 110 FaHHBIM PAO/BO3 x 2050 romy MporHO3MpyeTCsA YNCIEHHOCTh HACETEHNA 3eMIn
0KO0JI0 9,8 MIIPAI. 4€/I0BeK, I YOBIETBOPEHNS IIOTPEOHOCTEN B IUTaHUM 0OBEM IIPOU3BOAMMOTrO B HACTOSIIIEe BPeMs
IIPOJOBOJIbLCTBYA JO/DKEH YABOUThCA [37].

Y>Ke MHOTO JIeT Hasap 3asB/IEHO O TEHAEHLMM pacTyiueil moTpebHOoCTM M meduunte OGenka B MIIIE TIOHEI.
OCHOBHYIO YacTb OTpeb/IAeMOro B Mupe 6e/ka, MCIOMIb3yeMOro Ajisl MPOM3BOACTBA IPOAYKTOB NUTAHMSA UM KOPMOB,
COCTABJISIOT PACTUTENbHBIE OETKIL.

B Poccuiickoit egepanny, 4TO BaXXHO MOAYEPKHYTH, B MUTAHUN JIIONEN MPEUMYLIECTBEHHO MOTPEO/IAIOTCA
xkuBoTHbIe Genkn. OFHAKO 03a00YE€HHOCTh IO MOBOAY IIPOGIEM 3[[PAaBOOXPAHEHMs, OXPAHBI OKPY)KAIOLIENl CPefsl,
9KOJIOTUM ¥ OJIaromonydynsi >KMBOTHBIX MOXKET IOCAY)KUTh TOMIKOM K PasBUTHMIO NPOM3BOACTBA U HOTpebIeHMs
MIMEHHO PAaCTUTE/IbHBIX O€/IKOB B HAIIIEN CTPAHE.

Vicrionb3oBaHMe MUKPOBOLOPOCEN KaK MCTOYHMKA OETKOB — OTHOCHTENBHO HOBOE HampabieHue. I[loMumo
BBICOKOTO COHEp>KaHMs OefKa, COMEPXKAMET0 COATAHCUPOBAHHBIN AMUHOKMUCIOTHBIN TPOGUIb, MUKPOBOJOPOCIN
ob6mamarT obuIMeM O6MOMOTMYECKM aKTMBHBIX COEOUHEHMI, YTO MOJXXET IOBBICUTH IIOJIE3HOCTh TAaKOWM TMILM IS
300POBbBSI Y€TOBEKA.

BorartcTBO coemyHEHMIT B MUKPOBOLOPOC/IAX MOXET CIIOCOOCTBOBATh PAa3BUTHIO MHUIIEBOI IPOMBILIIEHHOCTH,
OPMEHTMPOBAHHON Ha M3TOTOBJICHNE MHHOBALMOHHBIX NIPOAYKTOB B LIe/ISIX COBEPIIEHCTBOBAHUS PALMOHA ITUTAHMUS
Jrofeit. MMKpOBOJOPOCIN AB/SIOTCA MCTOYHUKOM LIEHHBIX COENMHEHUIT C MONE3HBIMU JUIS Mofeit cBoitctBamu. OHU
6oraTsl MONMHEHACHILICHHBIMM JKMPHBIMU KMCIIOTAMM, MMHEpPATaMM M BUTAMMHAMY, CIOCOOHBIMM IIOBBIIIATH
TIMINEBYIO [EHHOCTb IPOAYKTOB nuTaHus. Hanbormee mepCcreKTMBHONM /IS MCIO/TBb30BAHMS B IIMILEBOI OTPACIN MOXKET
6BITH MUKPOBOLOPOCIb ciupy/mHa (Spirulina platensis) u u3BIeKaeMble U3 Hee KOMIIOHEHTBI.

CrnmpynmnHa OT/IMYaeTCs 10 0OMEHY BEIeCTB OT APYrux Bopopocieit. OHa HAKAIUIMBAET NUTATE/IbHbIE Bellje-
CTBa 3a c4eT POTOCHMHTESA, MCIIOMB3Ys IHEPTUIO COMHETHOTO CBETA, YTO SAB/IAETCA TUIMYHBIM IJISI PACTUTENBHBIX GOpM
JKVM3HU, HO [/Is Hee XapakTepHa OakTepuanbHas dpopma >kusHy. CIMpylInHy OTHOCAT K POAy LMaHOOaKTepumil Kmacca
Cyanophyceae (KpymHble rpaMOTpHULATE/IbHBIE OaKTepuy, COCOOHBIE K (POTOCUHTE3Y, COMPOBOXKAAIOIEMYCSI BBIfIETIE-
HMEM KMCTIOPOfia). Broxummdeckuit coctaB KJIETOK CIMPY/IMHBL BO MHOTOM COOTBETCTBYET GMOXMMUIECKOMY COCTABY
KJIETOK )XMBOTHOTO MUKpPOOpraHusMa. Bce aTo B KOMIUIeKce 00bSICHsIET YHUKAIBHBLIT HAOOP BellecTB, BXOMSALIMX B CO-
CTaB COUPY/INHBI [8].

B npupopHoOit cpeme 06MTaHMS COMPYIMHA SBIAETCS OOBIYHBIM XXMBBIM OPTaHM3MOM, OHa TIOgBEP)KEHa BO3-
HECTBUI0 PUBMIECKUX M XMMUIECKMX (HAKTOPOB OKPYIKAIOLIEN CPebl: MHTEHCHBHOCTY COMHEYHOTO CBETA, KOHLIEH-
TpaLMK CONell B BOZOEME, TEMIIEPATYPHI, IIOHVDKEHHON BIQXHOCTH, HETOCTaTKa MITATeNbHBIX BEIECTB U T.4. B yco-
BUSIX PE3KUX KOJIeOaHMUIT IPUPOSHBIX (HAKTOPOB, CIMPYINHA, KAK M BCAKWIL APYTOM OPraHM3M, affallTUPYETCs K HUM,
YTO OTPaXKaeTCsi Ha M3SMEHEHNX B 00I[eM MeTab0IM3Me U T€HHOM CTPYKTYPe.

Marepuansl u MeTofgBl. B pmaHHOM 0030pe Ha OCHOBE aHQIM3A HAYYHO-TEXHUYECKON JIMTEPATypbI
obcyxmaeTcss HacTosljas ¥ OyAymiad ponb MUKPOBOLOPOCAM CHMPYIMHA KaK MCTOYHMKA UM KOMIIOHEHTa
(PYHKLMOHATBHBIX IPOAYKTOB WM HAIIUTKOB.

Spirulina platensis ABNsgeTCA Pa3HOBUIHOCTDBIO 3€/IEHBIX BOJOPOCIIE C YHUKAIBHBIM COCTABOM IIUTATe/IbHBIX U
6MOIOTMYECKM aKTUBHBIX BelecTB (6€TKOB, BUTAMUHOB, MIHEPATIOB, TUTMEHTOB U (PEHONBHBIX KUCTOT) C MUPOKUM
CIIEKTPOM MEIMILMHCKVX TOKas3aHuil K ymorpebmenmio [17]. JJaHHas BOFOPOC/Ib COMEPXKUT B COCTABE IIMTMEHTHI
(puxoumanmu m OGera-KapoTUH), OONafaoIye MOIJHBIMM AHTMOKCUAAHTHBIMM CBOMcTBamu [34] u  ocobble
nonucaxapupsl [25]. CerofHA 9TO XOpOLIO M3BECTHbIE OMOTOTMYECKM AKTMBHBIE KOMIIOHEHTH — IPOTEKTOPHI pAna
3a00JIeBaHMIL: TIOYEYHO HEJOCTATOYHOCTH [22], runepTonuy u paka [21, 26]. [ToMMMO aHTMOKCUFAHTHOTO [EVICTBY,
MIMTMEHTBI U Honucaxapuabl Spirulina platensis mposBIAIOT aHTUOAKTEPUAIBHYIO AKTMBHOCTD, OT/IMYHO IIPOTUBOCTOST
HEKOTOPBIM PasHOBUAHOCTAM BupPycoB [32]. O6obuieHHBIe gaHHBIE MO XMMUYECKOMY coctaBy Spirulina platensis
IIpefcTaB/IeHs! B Tabmu1e 1.
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Tabmmua 1
XuMMYecKUiT cOCTaB BBICYIIEHHO 6yoMacchl ciimpyuHsl (Spirulina platensis)
AMIHOKNCTOTBI % o011ero 6enka IIutaTenpHble BelecTBa %
W3zoneinyuu 57 benox 60-70
Jletuyu 8,7 YrneBojbl 10-20
JInsuu 5,1 JKupnr 5
MeTnoHnH 2,6 30/IbHOCTD 7
DennstanaHni 5 Kneryarka 2
Tpeonnn 54 Brnaxxnoctb 6
Tpunrodpan 1,5 IInrmernr MI/KT
Baymu 7,5 Xnopodut 7600
AnaHnx 7,9 OuUKOIMaHNH 1110
AcnaparnHoBas KUCTOTBI 91 Buramunsl MI/KT
Iucrenn 0,9 B-xapotnn 1700
I'myraMmuHOBast KMCIOTBI 12,7 Biz 1,6
Tnunmu 4.8 Kanpiusa nanroreHat 11
B Cerv 7917158 1,5 DonmeBast KMCTOTHI 0,5
[Tpomnu 4,1 Muosnuron 350
Cepun 53 Bs 118
Tuposun 4,6 [TnpopokcuH (Bs) 3
AprounH 7,6 Tuamus (Bi) 55
JKupHbie KUCIOTHI MI/KID Toxogepon (E) 190
Mupucrunnosas Cia 644 Munepanbi MI/KT
[TanbmutnHOBasA Cis 21,1 Kanprmin 1315
Creapunosas Cis 353 Docdop 8280
OinennoBas Cis 3,01 JKeneso 528
JInnonesas Cis 13,79 Hatpuit 344
l'amma-nmHonenosas Cis 11,97 Marumit 1663
bera-nunonenoBas Cis 427 Huuk 30
HeombuisseMbie CoeTUHEHNS MI/KT Kanmit 1435
Creporbl 325,0 Menp 5
JureprieHoBbIE COMPTHI 800,0 Xpom 1,24
Cenen 0,14

Pesynbratel M ux obcyxaenue. Bospocumit MHTepeC K COMPYIMHE CBS3aH C OTKPBITHEM OebIMIICKOTO
6otanuka JK. JleoHapa, CBsI3aBILEro MPOJO/DKUTENIPHOCTD JKM3HU ¥ 30OPOBbS OFHOTO U3 adpUKAHCKMX IUIEMEH C
eXKeHEeBHbIM TOTpebieHneM Bogopocneir. C Hadama 80-X rofjoB CHUMpPYIMHA AKTMBHO IPMMEHSETCS B KadyecTBe
10JIE3HO NUILEBON K0OaBKM B HEKOTOPBIX cTpaHax (Smonwms, CIIIA). Vi3HavyanbHO cCriMpyanHy cobupanu B BogoeMax
TaKMX PErMOHOB, Kak Adpuka u AMmeprka. VIMEHHO TaM CIOXWINCh ONTMMA/IbHble YCIOBUA A/ aKTMBHOTO POCTa
BOJOPOCIIN.

OO6DbeKTHBHAA IONE3HOCTb CIMPYIMHBI [/ 3HOPOBbA €XKETrOfHO YBeIMYMBaJIa MOTPEOHOCTb B HEN, YTO
IpUBEZIO K pa3paboTKe TEXHOJOTWII ee KyIbTMBAMM B UCKYCCTBEHHO CO3JAaHHBIX BOJOEMaX M B 3aKPBITBIX WIN
OTKPHITHIX (oTOOMOpeakTopax. Ve KyIbTMBMPOBaHMA CHMPYIMHBI B IPOMBIIIICHHBIX MacliTabaX pealn3oBaHa B
I'epmannu B 50-x rr. XX B. TexHOIOTMA BBIpAlIMBaHNs COMPYINHBI B MCKYCCTBEHHO CO3AQHHBIX YC/IOBUAX IIO3BOJIAET
[OMTy4aTh OMOMAccy B 3afaHHBIX ¥ IOAFAIOIIMXCA KOHTPOMIO IapaMeTpax Cpefbl M OIOCPeJOBAaHHO BIMATH U

peryimupoBaTh OMOIOTIYECKIE M XMMUYECKUe CBOCTBa 61omaccsl [5].
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KynbruBupoBaHye CMpPYINHBL B 3aKPHITHIX OMOTOTMYECKMX PEAKTOPAX C MCIONb30BAaHMEM MCKYCCTBEHHOTO
OCBeILeHNA TI03BOJIAET 00OTAIATh ee MOJIe3HBIMY MUKPO3/IeMEHTaMy, HallpUMep, II0OfIOM, CEe/IeHOM, LIMHKOM M APYTUX
61107I0TMYeCKY BaXKHBIX MUKPO3JIeMeHTaX B (JOpMax ¢ IOBBILICHHO 6YI0IOTMYeCKON JOCTYIHOCTBIO [3].

CeropHA cnMpynmHa akTMBHO BBIPAIINMBAETCA MHOXeCTBOM cTpaH. Cpemm Hux: Mekcuka, CoefuHeHHbIE
[Itatsi, TaiiBanb, Vi3pauns, psan crpad EBpocorosa (Mranus, Boiarapus u gp.). Yro kacaercs Poccuiickoit @epeparm u
paga crpan CHI, spgech TeXHOMOTMA BblpalllMBaHMA CHOMPYIMHBI HNpMHAANeXuT ydeHeM MIY um. JlomoHocOBa.
KynbTuBupoBaHmMe OCYIECTBIAETCA B PpeaKTOpaX C IIPECHONM BOJOIN; IPOLECC CONPOBOXKHAETCA BHECEHMEM
IUTATE/NbHBIX BellecTB: a30Ta, ¢ocdopa u Apyrux. B HacTosAmeM BpeMenu B Poccum eqMHCTBeHHOe IpefIpUATHE,
3aHATOe KY/IbTMBUPOBAaHMEM CIVUPYIMHBI B MacIITabaX, HEOOXOAMMBIX [JI1 YHOBJIETBOPEHUA HYXJ IUILEBON
npomsinieHHocTH, ABysiercs HITO «Brocomssp MI'Y». C 2010 r. B 3A0 «MHCcTUTYT dapMaiieBTUIECKIX TeXHOIOTUI»
ropoga MOCKBBI HOf, PYKOBOACTBOM Ji. T. H., mpod. C. A. Kemuk Hama)keHO MPOU3BOACTBO LIEHHBIX U OMOIOTHYECKN
I0/Ie3HBIX 06ABOK 107 HazBaHMeM «DapMacupyInHay.

[TepcneKTMBHOCTD WUCIONb30BaHMA CIUPYIMHBI B IPOM3BOJCTBE IMINEBOV INPORYKLMM OOYyC/IOBIeHa ee
YVHUKAJIbHBIM COCTaBOM C Hay4HO-OOOCHOBAaHHBIM IIOJIE3HBIM BO3[E/ICTBMEM Ha OPraHM3M 4Ye/lIOBeKa M >KUBOTHBIX.
Hambomee BaXKHBIMM KOMIIOHEHTaMM COCTaBa CIVMPYIMHBL [/ IPOM3BOACTBA (DYHKIMOHAIBHO IOJIE3HBIX
VHHOBAI[IOHHBIX IPOJYKTOB ABJIAIOTCA 0€NKM, BUTAMUHBI ¥ MMHEpaJIbHbIe BEIIECTBA, IIMITMEHTHI, 0COObBIe XMPHbIE
KMCTIOTHI, GUTOCTEPOIIBL.

Benknu. CrompynrHa cOCTOMT M3 OMONOTMYECKM LEHHBIX I 4eloBeKa OeNKOB, COfep>KaHue KOTOPBIX
mocturaer 60-70 r Ha 100 r cyxoro mpopykra. OHM MMEIOT COATAHCUPOBAHHBI AMMHOKMC/IOTHBI TpOduUiIb B
cooTBeTcTBUM C pekomeHpaumsaMu BO3/DPAO oTHOCHTeNPHO NTOTPEOHOCTEN dUenoBeKa B JKM3HEHHO BaXKHBIX
AMMHOKMCIOTaX. DTOT NPOGMIb CXOTHBIN IO COCTABY aMMHOKUCIIOT C TPAAVIIMOHHBIMY MCTOYHUKAMMY ITOJTHOLLIEHHOTO
6enka (6enky Aun u com). OnHAKO B GelKaX MUKPOBOLOPOCTIEN, KaK M PacTeHMIl, COTEPKUTCA HeJOCTaTOYHOe JIA
yesloBeKa KOJIMYECTBO CEPOCOIep KALNX aMMHOKUCIOT (METMOHMHA U LucTenHa) [17].

Zuggi¢ T. cauTaer, 4TO COMPYIMHOBbII IPOTEUH CMOCOGEH YCTENIHO KOHKYPUPOBATh C KMBOTHBIM GEMKOM.
Vicronp3oBaHye CIMPYIMHBI IIPU YACTHYHON 3aMeHe MACHOTO Oe/IKa MOXKeT CTaTh KpalfHe MOJIe3HBIM /L1 3[OPOBbA
mofieil Onarofaps aMMHOKMCIOTHOMY COCTaBY, OTCYTCTBMIO XOJIECTE€POJA, BBICOKOMY CONEP)KaHUIO BUTAMUHOB,
MMHEPAIOB, He3aMEHIMBIX XMPHBIX KICIOT, HOMI(EHOIOB U MUTMEHTOB [39].

Denky coypynmmHbl MMEIOT OTHOCUTE/IbHO HeOOIbIIYI0 MOJIEKY/LIPHYIO MaccCy, JIETKO IepeBapuBaloTCA U yCBa-
uBaTcA. [1o ycBoAeMOCTH OHM He YCTYIIAIoT O€/IKy MOJIOKa — Ka3eMHY, KOTOPBIil 9acTO M aKTMBHO UCIIOIb3YeTCA MHO-
JKECTBOM JIMETOJIOTOB B KadecTBe 6asuca [/ OLICHKU LieHHOCTU 6enkoB. IlepeBapuBaeMOCTh CIMPYIMHBL B CpeHEM
mocturaetr 80%, 4TO 0OYCIIOB/ICHO MATKON CTPYKTYPOJI KJIETOYHBIX CTEHOK, COCTOAIINX U3 MYKOIIOJIMCAXapUIOB U HU3-
KOI1 JONM TBepHo, HeycBosseMoit KreT4aTky (0,4% OT COBOKYIIHOTO KOJIMYECTBA YI/IEBOJOB) M MOBBIMICHHON aKTVBHO-
CThIO ruaponas [8].

ButaMuHbI 1 MMHepanbHbIe BelecTBa. MUKPOBOZOPOCIU — GOTaThlil MCTOYHUK BUTAMUHOB: IIPOBUTAMIHA
A (a- m P-xapormH, amokapormHoupgsi), Butammua C (ackopbmHOBas Kuciora), ButammHa E (Tokodeponsr n
TOKOTPUMEHO/IBI), BUTAMMHOB TPymIsl B, Takmx, kak B, (tmammuu), B, (pubodnasun), Bs (Hmanuu) u By, (kobamamun),
IIPUCYTCTBYeT B Hell u Butamuu D [22].

B mpouecce pocra cnupynmHa akKyMy/lIMpyeT OTPOMHOE KOMMYECTBO I[€HHBIX U MOJIE3HBIX MUKPOITIEMEHTOB.
CopeprkaHue MMHEPAZOB 3aBMCUT OT pErMOHA INPOM3PACTaHMA UM HaIM4IMA OINpefeNeHHBIX MUHEpPAToB B Cpefie
Ky/JIbTUBMPOBaHMA. TeTpanmppoibHad CUCTeMa IIMTMEHTOB CHUPYIUHB (hUKOLMaHNHA ¥ XTopoduIa) MO3BOIAET
LieJICHAIIPAaB/ICHHO ee 00oraiarh 6MOIOrMYecK HeOOXOAMMBIMU MUKpPOITEMEHTaMM B IIPOliecce ee MCKyCCTBEHHOTO
KY/IbTUBMPOBaHNA. XemarooOpasHbIl Crmoco® CBA3BIBaHMA O00ECIHEYMBAET BBICOKYIO YCBOSAEMOCTb BBEIEHHBIX
MMHEpanoB B opramsMe deroseka. B padore C. C. AHMKMHA U [Ip. IOKAa3aHO, YTO CHPOIBI Ha OCHOBE JKMBBIX KJIETOK
BOIOPOCIM ABIAITCA 3(QEKTUBHBIM CPefCTBOM KOPPeKLMM TIeMaTONIOTMYeCKMX IIOKa3aTe/lell IpM aHeMHUM
GepeMeHHBIX. VICmONb30BaHME CHMpPONA NpPU CYTOYHON HO3MpoBKM 10-20 cM’ MO3BONAET B TeUeHNME TPeX HeNeNb
JIMKBUOMPOBATD JeULINT >Kejte3a ETKOoI cTeneHn [2].

IImurmentol. Bopmopocim copmepxar oToCMHTeTMYecKMe INUTMEHTHI, KOTOpble ABIAITCA HeOTheM/IEMON
YacThI0 CTPYKTYPBl XJIOPOIUIACTOB, OOJIAfaloIINX (l)yHKumeﬁ NOITIOIEeHNA cBeTa. IIurmMeHTHI BOJOpOCIHEN
TOfIpa3feIAIOTCA Ha TPU Kmacca: pUKOOMINTIPOTENHBI, XTOPO(MIIIBI M KAPOTHHOM/IHL.

CrnupynmHa uMeeT CUMHe-3€/leHBINI IIBET, 4TO OOYCIOBIEHO COfep)XaHMeM B HUX (PUKOOMIUIIPOTEMHOB,
BBIIOJIHAINX (POTOCMHTeTMYeCKY0 (YHKLMIO, INe INaBHYI0 PpOJIb WCIONHAIT IUTMEHTH (UKOLVAHUHBI U
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dukospurpuusl. OUKOLMAHNH COCTAB/IAET OKOJIO MOTOBUHBI MAcChl GUMKOOMIUIPOTENMHOB. B 11€/10M [OJISI OCHOBHOTO
nurMeHnTa GUKoLMaHnHa cocTasisgeT 1o 20% Cyxoi MacChl COUPY/INHBL

Hayuyno pmokasaHo, 4TO (MKOLMAHMH OKAa3bIBaeT IIOIOXKNUTEIbHOE BO3NENICTBME HA CTBOJIOBBIE KIIETKH,
CHHTE3MPYIOIVe TIeIKOLUTHI (6e/Ible KpOBAHbIE KJIETKY, OCHOBA MMMYHHOV CHCTEMbI) ¥ 3pUTPOLUTHI (KpacHbIe KIeTKM
KpOBH), obecrieunBalolie HachIIleHMe OpraHn3Ma KICIOPOROM. Pery/isiTuBHOE BO3eiicTBIE PUKOLMAaHIHA Ha CUHTE3
JIEIKOLIUTOB COXPAHAETCA Jake B CIy4asdX, KOTJa CTBOJIOBBIX KJIETKY IOCTpajaay OT BIMAHUA TOKCUYHBIX BEILECTB
WIM pagyalMoHHOro usnydeHms [8]. VIMeHHO 3TO CBOJCTBO (uKOLMaHMHA OOGYCIOBMIO CTAaTyC BOZOPOCTM Kak
«1e9e6HOTO IIMTaHMsI» Ipy ob6rydeHnu. B Knurae samaTeHTOBaHO OTKpPBITHE, COITTACHO KOTOPOTO YCTAHOB/IEH MEXaHU3M
PeryJIATUBHOTO BO3MECTBMA (PUKOLMAHNHA HAa CTBOJIOBbIe KIETKM YelIOBeKa. JTO CBONCTBO CIMPYIMHBI 4acToO
MIPUMEHAETCS B TEPAIIEBTUYECKUX U JIe4eOHBIX Le/IAX pu 00IydeHNN JIIofel, pabOTHIMKOB PEHTTEHOBCKIX KaOMHETOB
MEIMIVHCKUX YIPEXKIEHUI, TPV PaKOBBIX 3a00/IeBaHVAX U [/L1 JIeYeHUA OOTbHBIX TEIKO30M.

Yucrsi QUKOLMAHNH, BBIgESEMBII U3 BOLOPOCIN, VCIONB3YeTCs IPY ITIPUTOTOBIEHMM MHOXKECTBa
3¢ deKTUBHBIX MeIUKaMEHTO3HbIX CPEICTB JIeYeHI A OHKOJIOTMYeCKMUX M MMMYHHBIX 3a0o/eBanmit [31].

B psape paboT ykasaHBl aHTMOKCHJAHTBIE, IPOTMBOBOCIIAINTE/IbHbIE, TeIIaTONPOTEKTOPHBIE, HEPOIPOTEK-
TOpHBIE, aTEPOIIPOTEKTOPHbIE ¥ IMMYHOMO/Y/IMPYIOIIMe CBOVICTBA puKoumanuHa [22,33,34].

CnmpynuHa o61afaeT cioco6HOCTbIO K POTOCUHTESY, 00YCIOBICHHON BBICOKUM COIEp>KaHMeM B Hell XJIOpO-
¢dwmma, 4TO OTpAXKAETCS B MHTEHCUMBHOCTM 3€/IEHOTO IBeTa. B Ipmpoze BCTpevaroTcss HECKOIBKO BUAOB XI0poduinos,
B CIIUPY/IMHE COEPXKUTCH XIIOpoduI A, ero fomst okoso 1 %. Xopoduut wiy ero MpousBOJHbIE M3BECTHBI I0/Ib30M
/IS 3[I0pOBbS JIIOZEI: OHM 06/1aal0T BBICOKMMM TepaneBTYeCKUMI cBoiicTBamMM [21]. DTOT mUrMeHT 06/1ajjaeT MpoTH-
BOMUKPOOHBIMY, aHTMOKCUAAHTHBIMY U IIPOYVMMU LIeHHBIMM CBOJICTBAMY, OH YacTO MCIIOIb3yeTCs Y JiedeHUM 3a60-
JIeBaHUIA CEpALIa U COCYHOB, 0>KOTOB [8].

KapoTuHouzs! ABNAIOTCA 00A3aTe/bHBIMY KOMIIOHEHTAMM IMIMEHTHBIX CUCTEM BCeX (POTOCHHTEe3MPYIOIMX
OPTaHM3MOB, IJl¢ OHM BBHINOJHAIOT [{Be [JIaBHbIe (PYHKI[MI: YYaCTBYIOT B ITOIVIOIIEHNN CBeTa B KaueCTBe NOIOTHUTE/Ib-
HBIX IMTMEHTOB U 3aIMINAIT XT0poPuT 0T HeobpaTnmoro porookucienns. V3 KapaTMHOMIOB B CIMPY/INHE IPE0O-
nMafaeT B-KapoTuH (OpaH>KeBbIN IIUTMEHT), €T0 COfep)KaHUe B CHUPYIUHE IpeBbIIIaeT 0001 Apyroil MpUPORHBII YC-
TOYHMK. B opraHmsme n3 B-kapoTmHa CMHTE3UPYETCS BUTAMUH A M CaMOCTOATENIBHO P-KapOTUH SIB/IAETCS OTHMM K3
CaMbIX MOLIHBIX aHTMOKCUIAHTOB, 3aLMIIAIONIMM OPraHU3M OT M30BITKA CBOOOIHBIX TMAPOKCU/IBHBIX PafiUKaIOB, CIIO-
COOHBIX pa3pyIIaTh TUIOIPOTENHOBbIE 000/I0UYKY MeMOpaH K/IETOK, O€/IKM M HYK/IEMHOBbIE KMCIOTBI. AHTHMOKCUJAHT-
Hble CBOJVICTBA P-KapOTMHA YKPEIULAIOT UMMYHIUTET, CHIDKAIOT PUCK MH(EKIIMOHHBIX 3a00/IeBaHNUI, CMATYaeTCA BpegHOe
HelICTBME OKPYXKAIOILEil CPefbl: 3IeKTPOMAaTHUTHOTO M3/Iy4YeHVs, PafMOAKTUBHOIO 3arpsA3HEHMA, MOBBILIAIOTCA afiall-
TalMOHHbIe BO3MOXXHOCTU OpraHm3Ma K crpeccam [35].

[TpumeHeHue P-KapOTHHA YIydlIaeT COCTOAHME NIPYU HAPYIIEHUAX 3pUTEIbHON (YHKLMY, TOITOMY OH HaIlleT
LIMPOKOEe TNpPUMEHEHNMe B MPOM3BOACTBE IIPOAYKTOB IMTAHMs, paspellieH B KayecTBe KpacuTeNnsi B MOJIOYHBIX
IIPOAYKTaX, papMalieBTIYeCKOII IPOMYKLMM Y KOCMETHKe.

JKupusie xucnorsl. B cnimpynmue XupHBIe KMCTIOTBI BXOGAT B COCTaB (OCPOMUNNEOB U ITIMKOMUINLOB,
UCTIONMHAOIMX POJb CTPYKTYPHBIX KOMIIOHEHTOB MeMOpaH 000/104YeK KiIeToK. JKupHBle KMCIOTBI CTPYKTYPHBIX
JIMIUAOB OTHOCATCA K BBICHIMM >KMPHBIM KICIOTaM C IpeolIafaHueM IOIMHEHACHIICHHbIX (II0MEHOBBIX) >KUPHBIX
kucnoT (Tabmuua 2). ITonuMHeHaChIIeHHBIE >KMPHBIE KUCIOTHI, BXOAAIYE B JIMIMEHBIA KOMIUIEKC CIIMPY/IMHBI, IO
TaHHBIM HEKOTOPBIX MCCIeIOBAaHNUIT PEKOMEHIOBAHBI B JICUCHUN U IPO(UIAKTIKe CepAeYHO-COCYAUCTHIX 3a60/IeBaHNIA
Y XpOHMYeCKMX 3abomeBanmit nedeHn. OHM OKa3bIBAIOT OIarONPUATHOE BIMAHME Ha IMIIMAHBIN 0OMeH [23].

Tabmuua 2
JKMpHOKMCTOTHBIN COCTaB CIMPY/IMHBI TJIATEHCUC

HasBaune | Konmnuecrso, %

JKupnpie KucmoTsl

HaJIbMUTVHOBAsS 25,8
MTaJIbBMUTOJIEHOBAs 3,8
CTeapMHOBas 1,7
OJIEMHOBAasA 16,6

HO)II/IHeHaCbI]J.IeHHbIe JKMPHbI€ KUCTTOTHI CceMeiCTBa w-6

JIMHOJIEBAs 12

raMMa-JIMHOJIEHOBasI 40,1

IlommnenachiuennpIe )XUPHbIE KMCIOTHI CeMEICTBA w3

JIMHOJICHOBAsL C/IeIbl
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V3 >KMpHBIX KMCTIOT MUIMAHOTO KOMIUIEKCA CIMPYIMHBI 0coboe 3HaueHue JIA de/loBeKa MMeeT — (ramMma)-
nuuoneHoBas kucnora (GLA). Ha gonmo raMMa-IMHONEHOBOM KMCIOTH B CIMPYIMHE IPUXOAUTCA HO 25% ob1ero
KOJIMYECTBA KUPHBIX KUCIOT. V3 raMMa-IMHONIEHOBOM KUCTOTHI 00pasyloTcsa OMONIOIMYeCKM aKTUBHbBIE BeIlecTBa -
MIPOCTAI/IAaH/VHBI, OTBEYAOIINMEe 33 CHHTE3 CTEPOMAHBIX TOpMOHOB. OCHOBHBIE ITOKa3aHNMA K IPUMMEHEHMIO TaMMa-
JIMHOJIEHOBOJI KIC/IOTHI: aTePOCK/IePO3, U3OBITOUHBII XOIeCTEPOIL, TUTIEPTOHM, PacCeAHHBIN CKIepo3, apTpuT [22].

ITo cmoBam mpod. C. A. Keguk, raMma-IMHONEHOBYIO KHUCIOTYy OYeHb CIOXKHO TOTYYUTb U3 INIIN.
B miameHdyeckoM Bo3pacTe OHa IIOCTYIIaeT B OpPraHM3M pebeHKa C MaTepMHCKUM MOIOKOM. CaMbIM 6OraTeIM
TIPUPOSHBIM MCTOYHMKOM Ha CETOJHSA ABNAETCA COUPYINHA.

AHTHKaHIIEpOTEHHbIE CBOJICTBA JMHOEBOM KUCIOTHI JOKAa3aHbl B MCCAENOBAHMAX in Vitro, IpOBefeHHBIMA
Liew C. [27]. VIM 6bI7I0 yCTaHOBIEHO, UTO JTMHONEBAs KUC/IOTA ABIAETCA MOTEHLMATbHBIM MHIMOUTOPOM DPasBUTHS
paka.

®urocrepunsl (purocTeponsr). MUKPOBOJOPOCIM COHEP>KaT IIOBBIIICHHYI0 KOHIEHTPAlMIO CTEPUHOB U
BK/TIOYAIOT MHOXKECTBO (PUTOCTEPOIIOB, TAKUX KaK OpacuKacTepos, cutocteput u cturmacrepon [21]. Cocras crepuHOB
M3MEHAETCA B 3aBUCUMOCTM OT YC/IOBHUIT BhIpaIiMBaHuUs U (paspl pocTa coupyanHsl. OUTOCTEPOIBI MPEAIaraoTcs B
KadecTBe OMONOTMYECKNM AaKTUBHBIX [00AaBOK, IO3BOJLAIOIIMX KOHKYPEHTHO OIPaHMYMBATH BCACBIBaHME IMUILEBOTO
XOJIeCTepOJIa ¥ YMEHBIIATb YacTOTY MPOABIEHNA CePAEYHO-COCYAUCTHIX 3aboneBanuii [16].

Vrnesoasr. YrmeBofbl, KaK WM3BeCTHO, 00pasyloTcsi B mpouecce (DOTOCMHTe3a, OMOCHHTE3 IpOTEKaeT
CTYHEeHYaToO OT MOHO- [0 mojmcaxapupoB. ObIee cofep)KaHUe YITIEBOLOB B CIMPYIMHE He IpeBbimaer 20% cyxoro
BelllecTBA. MoOHOCaXapuabl MpefCTaB/IeHbl IPEUMYIECTBEHHO PaMHO30M. U3 MOMMUCaXapUi0B Mpeol1ajaeT ITIMKOTEH,
HI3KOe cofiep>KaHMe Kpaxmasia ¥ IpaKTUIecKM OTCYTCTBYeT KIeT4aTka [8].

ITomcaxapuppl BXOJOAT B COCTaB K/IETOK, KJIETOYHBIX CTE€HOK, a TAaKXXe CAM3UCTBIX dexynoB. VM3 cocraBa
CTPYKTYPHBIX IOIMCAXapUIOB CIMPYIMHBI BbIJETEHB paMHO3a, (PPYKTO3a, TaakTo3a, KCUI03a, [IIOKYPOHOBAs U Ap.
Kucnotel. HecMOTpss Ha HEBBICOKOE coOfeprKaHMe YITIEBONOB, KaK IIOKasaly HOBENIINe MCCIAEeNOBaHUA, MMEHHO
yIlneBofHas Qpakuus oOyClIaBIMBaeT BBICOKYIO AHTMBUPYCHYI0 aKTUBHOCTb CHUPYIMHBL. OYMIIEHHBI BOJHBIN
9KCTPAKT COMPYAMHBL (CIMPY/IAH KalbLys) in Virto MHIMOMPYeT PEIUTMKALMIO TAKMX OMACHBIX BUPYCOB, Kak BUY-1,
BUpYC Teplieca, BUPYC I'PUINIa A UM HEKOTOPBIX APYIMX M COBEpPIICHHO (e30laceH [IA 4eOBEYeCKUX KIeTOK [32].
ITonucaxapupbl CIMPYIMHBI 0KA3bIBAIOT IPEOMOTHYECKOE IEICTBIE Ha KUIIECUYHYI0O MUKpoOuoTy [24, 25].

Ucnonb3osanme CHUPYIMHBI B IHNIIEBOI IPOMBINUIEHHOCTM. IIIMpOKMIT CHEKTP BO3MOXHOCTEN
MIPUMEHEHUA U TIEPCHEKTUB CIMPYIMHBI HAXOOWT BBIPa)KEHME B IBYX OCHOBHBIX HAIPaBIEHMAX: MCIIO/Nb30BaHME
HEMOCPeACTBEHHO OMOMacchl, U 61moMacca CIMPYIMHBI KaK ChIpbe JIA IOJYyYEeHWs LIEHHBIX U IOJIE3HBIX BEIeCTB.
ITepBoe HampaBieHNe BKIIOYaeT B ce6s1 pasHOOOpasHble CIIOCOOBI MCIIOIb30BaHNA 6MOMACChl KaK MUIEeBOI T0OaBKM B
palLlMOH 4Ye/lOBeKa M SKMBOTHBIX, a TAKXKe MCIIONb30BaHUE B MEJUKO-OMONIOTMYECKUX IIPOLefypax ae4eOHOro U
npoduIakTHdeckoro xapakrepa. Ocofoe MecTo 3aHMMaeT JMCIO/Nb30BaHNE B KadyeCTBE MCTOYHUKA MMKPO3/IEMEHTOB
(1top, cemeH u mp.), KpailHe HEOOXOMUMBIX I TTOJTHOLEHHO >KM3He[eATeIbHOCTY YeloBeKa. buomacca cimpynmssi,
KaK TOTOBBI K yHOTpeOJIeHMIO IPOAYKT, UCIOIb3YeTCA B PAsIMYHBIX OO/NACTAX: B MeNUIMHE, KOCMETUKe, CIOpTe,
JKIBOTHOBOJICTBE, IT4€/IOBOJICTBE, PEIOOBOACTBE, BeTePMHAPUY U TIP.

Bropoe HampapieHNe cBf3aHO C IOMydeHMe OMONOTMYECKM aKTMBHBIX KOMIIOHEHTOB M3 61MOMacchl MMKPO-
BOHOPOC/M (aMUHOKUCTIOTBI, IIPOTECUHBIL, YITIEBOMBL, TUIUIBI, IINTMEHTbI, BATAMUHBL U T. [.).

B HacToamee BpeMa B 3apy0eXXHBIX M OTEYeCTBEHHBIX JIUTEPAaTypHBIX MCTOYHMKaXx MHbopManum o6
VICTIONIb30BAHMY CIMPYIMHBI B IMIEBO IPOMBIIIEHHOCTY HEIOCTATOYHO JI/IA IOTHOLEHHOTO aHa/IN3a CUTYali.

Hexoroprie XapakTepuCTUKM MUKPOBOMOPOCTEN OTPAaHMYMBAIOT MX JMCIOIb30BaHME B MPOAYKTAX MUTAHUA.
Vi3meHeHMe 1jBeTa U BKyCa MUIIEBBIX MIPOAYKTOB OOBIYHO BOCHPUHIMAIOTCA NOTPeOUTE/IAMY KaK HeXenaTenbHble [15].
3eleHbII LIBET MMKPOBOZOPOCTEH OTPAaHMYMBAET BO3MOXKHOCTM NIPMMEHEHMA B NPOAYKTaX IIOBCETHEBHOTO
UCIIONIb30BaHMA, TaK KaK OH OTPUILIATE/IbHO BIMAET Ha BOCIIPUATIEC IOTPeOUTEe/LIMM BKyCa U KadyecTBa.

OpHako mMeercs psAf paboT, MOKA3hIBAIOIIMX BO3MOXXHOCTh MCIO/NB30BAaHMA CIMPYIMHBI KakK (YHKIMO-
HaJIbHOTO MHTPEMEHTa B MUIIEBbIX IPOAYKTaX. XOTA O CUX IIOpP He COOOINanoch 06 MCHOMb30BAaHUM €€ B KayecTBe
UCTOYHMKA Oe/IKa, MHTepeC IMpPefCTaB/LUIN APYIMe COeOMHEeHMA, «oObIBaeMble» M3 KJIETOK VUM «COREpIKallyecs» B
LIe/TBIX KJI€TKAX MMKPOBOMOPOC/IEN NPM MCIONb30BaHMM MX B Ka4deCTBe NMIIEBBIX MHTPEJVEHTOB C PasIMYHBIMU
LeNIAMIU.

Cpemu pasnmuM4HBIX THUIIOB COEOVHEHMI, TIIOMy4aeMbIX U3 MUKPOBOMOPOC/IEN, H/A TPOMBIIIJIEHHOTO
OpUMeHeHMsA ocoboe 3HaUeHMe MMEIOT COeMHEHMA, OOafjalolye aHTMOKCUAAHTHBIMM cBoVicTBamm. IIpupopmHbie
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HO6aBKY, COTEp)Kall[yie eCTeCTBEHHble AHTMOKCHIAHTHbIE KOHCEPBAHTHI B MPOAYKTaX IMTAHWA, SABIAIOTCA 0C060
IpUBJIEKATeIbHON 06/TaCTbIO /A MCCIIETOBAHMIL.

VIHTepec npefcTaB/AIOT IENTUAB C aHTMOKCUIAHTHBIMY M/IM KOHCEPBAaHTHBIMM CBOJMCTBaMU, KOTOpPbIE MOTYT
IIPOJJIeBaTh CPOK TOHOCTY MUILEBHIX IIPOAYKTOB, 3afiepXXUBasd WM MHIMOUPYS OKMCIICHUE.

AHTUMOKCHMIAaHTHAs aKTUBHOCTDb OelKOBbIX (ppakiuuit us Spirulina platensis Mo OTHOLIEHNIO K TMAPOKCUIBHBIM
U TIEPOKCU/IBHBIM pajiiiKaiaM CBsi3aHa B OCHOBHOM C COfiep>KaHMeM B 3Tux ¢ppakumsax puxonymanmHa [5].

Luo A. 1 #p. OTMeYaIoT, YTO BOGHBIN 3KCTPAKT crmpynuusl (Spirulina platensis) npu fo6aBIeHNN K «CBUHIHE
MO-KUTANICKM» TIPOABJIAL BBIPAXKEHHYI aHTUOKCUIAHTHYIO aKTMBHOCTb, MHTUOMPOBAIOCH IEPEKUCHOE OKMC/ICHUE
JINIINZOOB, TIPOMIEBAICA CPOK XPaHEHMA NPOAYKTa. ABTOPBl PEKOMEHAYIOT 3KCTPAKThl BOZOPOCIM M/ 3aMEHBI
CHHTeTHYEeCKUX aHTMOKCU/IAHTOB B MsACE U MACHBIX IIPOAYKTax [28].

Duda-Chodak A. mokasai, 4TO BORHBIN SKCTPAKT CIMPYIMHBI OKa3bIBaeT TAK)Ke MHTUOMPYIOLee BO3[EIICTBIE
B otHowenuu Bacillus subtilis, Micrococcus luteus, Rhodotorula n Penicillium [18].

El-Sheekh M. M u fp. mpoBOAWIM WCCIEOBaHVE AHTUOAKTEPUAIBHON M AHTUIPUOKOBOI AKTMBHOCTH
9KCTPAKTOB CIMPYINHBL. B paboTe mokasaHo, 4TO M Ky/IbTypalbHbII GUIBTPAT U Lie/ast KY/IbTypa 00/TafaloT MMPOKIM
CIIEKTPOM AaHTUMMUKPOOHOI akTuBHOCTH, The Bacillus sublilis u Candida albicans cTamum caMbIMM 4yBCTBUTETbHBIMU
BufaMi. AHTUMMKpPOOHasA aKTMBHOCTb 3KCTPAKTOB CIIMPYIMHBEI, MOXKET OBITb OOYyC/IOB/IEHa COflep>KaHMeM raMMa-
JIMHOJICHOBOJ KUC/IOTBI C CHHEPIeTMYeCKUM JeHCTBMEM JIAypMHOBON M IaTbMUTONIEPOBOIl KUCIOT [19]. ABTOpSHI
MIOJIaraloT, 4YTO BBIABJCHHBIE CBOJCTBA CIIMPYIMHBI TIOJIOKUTENIbHO CKAXYTCA Ha CPOKaX XpaHEHMA IIMINEBBIX
TIPOAIyKTOB IIPY BKIIOYEHUI MUKPOBOJOPOCIN B PELIENITYPhI.

Mooko U TPOAYKTHl HAa OCHOBE MOJIOKA TAKXKe MOTYT BBICTYIATh 0a30it A/is cOo3gaHMA (YHKIMOHAIBHBIX
IPOJYKTOB ¢ MMKPOBOJOPOC/IAMM B KaueCTBe MCTOYHMKA OMO/IOTMYeCKM aKTUBHBIX coeffluHeHm [17].

HexoTopele aBTopsl [30, 38] ykasplBaloT Ha CTMMYIMPOBaHME pOCTa IPOOMOTMYECKMX KYIBTYp B
IIPUCYTCTBUYM MUKPOBOZOPOCIH, a TaKXKe Ha YBeJIMYeHUEe BBDKMBAEMOCTY MUKpooprauuaMoB. Parada J. L. u coaBTOpEI
[30] roBopsAT O CuMHepru3Me MeXAY MUKPOBOZOPOCISAMM U OakTepusMy, TIAe IE€pBble BBICBOOOXKAAOT
9K30IIO/ICAaXapuAbl B Cpefly, CTUMYIUPYIOLIYI0 pOCT 6aKTepmit. MMKpOBOJOPOCIM OBUIM MCIONB30BAaHBI IIPU
IIPOM3BOJICTBE JIOTYpPTA M IIaB/IEHOTO chbipa [17].

OpnoBckuM rocygapcrBeHHbIM yHUBepcuteToM nMern J.C. TypreHeBa mokasaHa BO3MOXKHOCTb MCIIO/Tb30Ba-
HIA cyxoro nopouika cimpyauasl (HITO «buocomap MI'Y» 1. MOCKBBI) B. IPOM3BOACTBE KMCIOMOIOYHBIX HAIIUTKOB,
MATKUX CBIPOB, IPOAYKTOB U3 TBOPOTA, MATKOTO MOpo>keHoro [10].

B Benropopckoit rocygapcTBeHHOM arpapHoM yHuBepcuTere M. B.S1. TopuHa BenyTcs paboThl O cO3JaHMIO
VMHHOBALMOHHBIX IPOJYKTOB C UCIIOIb30BaHNMEM CIMPYIVHBI B TEXHOIOTUY IPOMU3BOJCTBA MOPOKEHOTO, CBIPOB, MAC-
HBIX IIPOAYKTOB [6].

B MIVIIII Ha xadenmpe «TexHomormum xme60meKapHOTO M MaKapOHHOTO IPOU3BOACTB» COBMECTHO C
Mucturyrom 6moxumun uM. A. H. baxa PAH npoBenens! nccienoBaHms 10 ONpefeneHNI0 aHTUOKCUAAHTHBIX CBOJICTB
X1e606y/I0YHBIX M3[eMNIl IIPY MCIIONb30BaHNM B PeleNTypax CIMPY/INHBL. YCTaHOBICHO, YTO CIMPYIMHA ITOBBIIIAET
AQHTUMOKCHUJAHTHBIE CBOVCTBA I'MAPOMMIbHON (pakimy Xn1e600yTOYHBIX M3NeNNIA, KaK M3 IIIeHNYHON, Tak U U3
pxanoit Mykm. VM. T. BenaBckasg m gOp. peKOMEHAYIOT CHMPYIMHY B KadeCTBe PELENTYpHOTO KOMIIOHEHTa B
xIe6omedeHNN Kak OOAaBKy C BBICOKVM COfiep)KaHMeM Oe/IKa, BUTAMIHOB ¥ MVYHEPATIbHBIX 9/IeMEHTOB, IIOBBIILIAIOIel
AQHTUMOKCHUIAHTHBIE CBOJICTBA TOTOBON mpopykumy. CHuMpyarHa XOpOINO 3apeKoMeHfoBama cefA A oborameHu:A
X71e600YI0UHBIX U3HeNit IPOPUIAKTIIECKOr0 HasHaYeHns |3, 4].

Heo6xommMo 3aMeTHUTh, YTO 1A MCIOIb30BAHNA CIMPYIMHBI KaK JO6ABKU B MUILEBBIE TPOAYKTH HEOOXOMN-
MBI 3HaHMA 110 ee BAMAHUIO Ha TaKMe TEXHOJOTMYECKME CBOVCTBA KaK 3MYIbIMpYIOLIas, BCIEHNBAOIIAA, Teneobpasy-
Iolllas, BOGHAA ¥ KMPOBas abCOPOLIMOHHbIE CTOCOOHOCTH, KOTOPBIE BO MHOTME U B 3HAUUTEIbHON CTEMEHN OCTAIOTCA
ToKa Hem3BeCTHhIMM [17].

Ha manHBIT MOMeHT Hambojee M3y4eHO BIMAHUE CIUPYIMHBI Ha TEXHOJOTMYECKUE CBOJICTBA CBIPbS TOIBKO
IIPU IPOM3BOACTBE X1e000YIOUHBIX U3TEMNUIL.

MuKpoBOZOpPOCIN ABAITCA CTOKHBIMU MHTPEAMEHTAMH, COTEPKAIMMU OeIKM, YITIEBOMBI U JIUIMABI CPENU
OPYIUX COeNUHEHNIT; fobaBeHNe MX B MYKY BIMAET Ha CTPYKTYpPy TecTa U3-3a M3MeHeHNA abcopOLMy BOLbI MM BKITIO-
yeHNA mUmypos [14]. KynmuHapHbIe ¥ TeKCTYpHBIE CBOJCTBA TOTOBBIX MaKapOHHBIX M3[e/INIl He IIOCTpajia/ii OT Jo6aB-
JIeHUA MUKpoBofopocreit [20], Ho ciiMpy/nMHa CHU3MIA MEXaHIYEeCKYI0 IIPOYHOCTb CBIPOTO MaKapOHHOTO M3Je/INA: OHO
crano 6osee BOCHPUMMYMBBIM K TIOJIOMKeE B TIporecce obpaboTku. Kpome Toro, cHIDKeHME cofiepyKaHNs KIeKOBUHBI 1

Buinyck Ne3, 2020 195



COBPEMEHHAA HAYKA U MHHOBALUWMN

6eka (IIpy YaCTUYHOI 3aMeHe MIIeHNYHOI MYKH) IPUBOANIO K IIOBBIIIEHUIO TBEPAOCTH, CBA3HOCTH U )KE€BATE/IbHOCTH
Tocjie TIPUTOTOBJICHMA MAaKapOHHBIX M3fennit. Bbicokasd KOHILIEHTpalMsA MUKPOBOHOPOCHIEN YBEIMYMBAET JTUIIKOCTDb
MaKapOHHBIX U3/, TOTfA KaK 3/TaCTUMHOCTD OCTaeTCA HEM3MEHHOI.

CnmpynnHa OKasbIBaeT IOJIOKUTENIbHOE BIVMAHME Ha HEKOTOPbIe ITapaMeTphl KauecTBa XI1e600yTOuHbIX U3fe-
JIMIT: YOENbHBI 00BbeM, IIOPUCTOCTD, YCTOMYUBOCTD (GOPMBL. BOZOpoC/Ib MOIOXNUTENbHO BIMACT Ha IIOKa3aTeln Kade-
cTBa X/1€000Y/IOYHBIX M3MIE/NIT IPY IPUTOTOBIEHNUN TECTa C PACTUTENBHBIM MAC/IOM M CaXapHbIM [IECKOM P PasjIind-
HBIX CI10C06aX IPUTOTOBIEHNA [7].

Txasemnosoit @. X. u ViBaHoBOI 3. A. U3y4eHO BIUAHME CIMPYIMHBL Ha IPOLIECC 0YePCTBEHMA X1e000yI0d-
HBIX M3[e/INI U3 MIIeHNYHO- AYMeHHO Myku. [Tpy IpUTroTOBIeHNM YCKOPEHHBIM CIIOCO60M HAOIIONANIOCh YBeINYeHUe
ToKasaTesteil o0mIell, IIacTH4ecKoi fedopManmm MAKMUIIA ¥ He3HAYMTETbHOE yMeHbILUEHNe YIpyroi medopmaryun
MaAKumia npyu BHeceHuM 0,5% COMpPyIMHBL Ha MPOTSKEHUM BCETO MCCIEAYeMOTo CpoKa XpaHeHM:A muamenus. BHeceHme
CIMPYNVMHBI HE3HAYMTENIbHO MOBBILIANO IIACTUYECKYIO AedopManyio MAKMIIA X1eO00YIOUHBIX M3HENNIL, IPUTOTOB-
JIEHHBIX Oe30MapHbIM CI1ocoboM B TedeHue 72 4. [11].

Xwmenésa E. B. u mp. uccmenoBaau BO3MOXKHOCTD UCIIONb30BaHUA CIMPYIVHBI B PeLieNIType 3¢pHOBOTO Xeba.
C moBblIeHNEM [[03bI HAOMIOHATIOCH HEKOTOPOE TOBBIILIEHME BIXHOCTY M KMUCTOTHOCTY MSKMILIA 3€PHOBOTO X71€ba,
YTO CBSI3aHO C BOJOIIOITIOTUTENIBHOM CIIOCOOHOCTBIO VM KMCIOTHOCTBIO CaMOM MUKPOBOLOPOCIN. YIeENbHBIN 06BeM 1
IIOPUCTOCTh 3€pPHOBOTO X/Ieba NPy ee MCIOb30BAHUM YBEIMUMBAIICh He3HAUUTeNbHO. [Ipy XpaHeHUM CTPYKTypHO-
MeXaHWYecK1e XapaKTepUCTUKM MAKIIIA BBIIIEYeHHOTO XTeba ¢ fob6aBIeHreM CIUPY/IMHBL ObUIN HeCKOJIBKO BBIIIIE, YeM
y KOHTpo/ibHOro o6pasua. Kpome storo, usmenus ¢ KOMIIOHEHTaMM BOLOPOCIM B COCTaBe JOJIbILIE COXPAHSIU CBe-
JKeCcTb. MAKMII M3[Ie/Nil ONBITHBIX 00pa3LioB x/1e6a U3 3epHa MIIeHNLbl MMen 6ojiee BBICOKYE 3HAYEHMA TOKa3aTesei
CKIMMaeMOCTH, YeM Y KOHTPOJIbHBIX B Te€UeHMe BCETO Mepuofia XpaHeHNA. ABTOPHI CUUTAIOT, YTO UCIIONb30BaHNE CIU-
PY/IMHBL B TEXHOIOTUM 3€pPHOBOTO XJIeba HECKOJIbKO 3aMell/LIeT ouepcTBeHue xaebda [12].

[TeyeHbe M GMCKBUTHL TAK)Ke SABJSIOTCS MEPCIEKTUBHBIMM KaTETOPUAMM /IS MCIIOIb30BAHMUS MHTPENMEHTOB
Ha OCHOBe MUKPOBOZOPOC/IeH. IIpMuMHEI TOMY 3aKII0YAIOTCA B XOpOLIeM NPUHATUYM BKyca, YEOOCTBe MOTpebIeHu,
MPOCTOTE KOHCEPBALMM U MepeBO3KI. MUKPOBOZOPOCIN UCTIONMb30BAINCh B IIPOM3BOMICTBE IeYeHbA B KaueCTBe Kpach-
TeJIsA, a TAK)KE B KAYECTBE MOTEHI[MAIbHOTO aHTUOKCUAHTA U NUIIEBOIT mobaBku [14].

Massoud R. u Ap. ucnonp3oBamy MOPOLIOK CIUPYIMHBI I o0OoraljeHusa KpyaccaHoB. Vcronb3oBaHue Io-
POIIKa YIy4lIalo HEKOTOPBIe CBOICTBA FOTOBOTO IPOAYKTA: TEKCTYPY, YPOBEHb COMlepXKaHNsA OeNKOB M BJIary, BOKO-
YAEPKUBAIOLIYIO CIOCOOHOCTb. OTpuLaTebHBIM 3(ppeKTOM cTanmo M3MeHeHue LiBeTa MPOAYKTa B CTOPOHY 6oJiee TeM-
HOTO M yXyALIeHUe CTOMKOCTM MsAkuiia. IIpu aTom 6arofapst IpUCYTCTBUIO CIIMPY/IMHBI POCT IUIECHEBBIX U IPOXKKe-
BBIX TPUOOB B M3EMMAX MHTMOVPOBAICA Ha MPOTSIKEHUM BCETO CPOKa MX XpaHeHuA. TBeprocTh 00pasLioB, cogepixa-
IIMX KOMIIOHEHTBI MUKPOBOJOPOCIM, 3a 21 CyTKM XpaHeHMA He u3MeHMnaach. CHupynmMHa IpujaBaja KpyaccaHaMm
(yHKIMOHANbHBIE CBOJICTBA, T. K. 3aMETHO IIOBBIIIA/IA COlepKaHye OMOIOrYMecKy aKTMBHBIX BEIlJeCTB: He3aMEeHMMBIX
AMMHOKMCIIOT, X/I0podu/UIa, PUTOLMAHNHOB, MMKPOI/IEMEHTOB, BUTAMIHOB, He3aMEHMMBIX XMPHBIX Kucnot. ITo co-
BOKYIIHOCTM OPTaHOJIENITYECKUX IIOKa3aTelIell OITUMaTbHO IPU3HaHa JO3MPOBKa opoIka B 1% [29].

Pymsannesa B. B., Xmenesa E. B. u JKwxkuna JI. A. (aBTOpbI TeXHOTOTMY M3TOTOB/IEHNUSA JIEAE€HIIOBOI KapaMmenu
BBICOKOJT IMILEBON LeHHOCTH) [9] Takxke MpoABMWIM MHTepec K cnupymuHe. OHM IIPOBOAVIN MICCTIEOBAaHNA, HAIIPaB-
JIeHHbIe Ha M3y4eHMe IPUHINIIOB 3aBYICUMOCTH BIUAHMUA MUKPOBOJOPOCIN Ha KadecTBa KapaMeny OT CTafiMi BBeme-
HMA KOMIIOHEHTOB B KapaMe/IbHYIO cMech. JJ03bl cocTaBsanm 1-5% BMeCTo caxapa COTTaCHO TPAAMIIMIOHHOMY PELENTY.
ABTOpaM UCCIENOBaHNA YAATOCh YCTAHOBUTD CTEAYyIOLIee: TIOBbIIIEHNE JO3MPOBKM BOOPOCIN CTAHOBUTCA MPUYIMHON
MOBBIIIEHNSI BTAXHOCTY U PacTeKaHMsA KapaMe/y; TaK)Ke BIIOC/IENCTBUY OHa IIPUOOpeTaeT APKO BbIPAXKEHHBIN 3€IeHBII
oTTeHOoK. Cofiep>KaHue penyLpyIOLINX 37IEMEHTOB MEHAETCA HECYILeCTBEHHO.

ABTopamy Take 6BUIO OOHApPY)KEHO, YTO ONTMMAJIbHBIN STall BBE[EHMsA KOMIIOHEHTOB BOJZOPOCIM — 3TAIll
yBapuBanyA. OHU Xe CMOI/IM JOKa3aTb 9(p(PeKTMBHOCTD M MONTe3HOCTh NPUMEHEHNA CIUPY/INHBI B IpoLiecce MPOu3-
BOJICTBA KapaMeny P JO3MPOBKe 2,5% B OTHOIIEHNMM MACCHI caxapa. ITO BO MHOTOM IIOBBIIIAET BCE KAYECTBA TOTOBO-
O IPOAYKTA, B TOM YMC/Ie MIILEBYIO LIEHHOCTb, YTO [ie/laeT U3 CIUPYIMHOBOM KapaMeau GYHKIMOHAIbHbIN IPORYKT.

BxiiodyeHne B CIMPYIMHBI COCTaB KapaMey He CKa3bIBaeTCsA Ha YCTOMYMBOCTYM TOTOBOTO MPOAYKTa K 3acaxa-
puBaHuio npu xpaHeHuu. Copep>kaHne HaTypaJbHBIX MUTMEHTOB CIUPYIMHBI MO3BOMAET UCKTIOYUTh CUHTETUYECKME
KPacHUTe/N U3 PeLieNITYpbl M He TpedyeT YCTaHOBKY IOTIOJTHUTEIBHOTO TeXHOIOTMYeCKoro obopynosanus [9].

Bopopocny cunTaloTcs He TONBKO MEPCIeKTUBHBIM MUIIEBbIM MHIPEAUEHTOM C (PYHKIMOHATBHBIMU 0COOEH-
HOCTSIMY, OHM MOTYT BBIIOMHATH CTPYKTYPUPYIOLIYIO POb B MPOAYKTAaX HMUTAHMA, ITOCKONbKY OHM 6OTaThl TaKMMMU
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6uornonMepaMu Kak OeIKy, MOMcaxapuybl, IIO/LAPHBIMU TUIMABL. Boree paloHaTbHBIM MOAXONOM ABIAETCA BKIIO-
JyeHMe Bceil 6MoMacchl MUKPOBOJIOPOCTIEN B MUILEBbIe IIPOAYKTHL B LIE/IAX COYETaHUA IPEMMYILECTB M/ 3J0POBBA C
MOTEHLUMATbHBIMU IUTIOCAMIU CTPYKTYpupoBaHMaA (0OecredeHne XeaeMbIX PeOoIOTMYeCKUX CBOVCTB MPOAYKTa). [36].
Tak, Tom M. 1 coaBTOpHL B CBOEll paboTe 00CY)KIAIOT MOTEHIVIAL CIIUPY/IMHBI B Ka4eCTBe TeKCTYPUPYIOIIET0 UHTPey-
€HTa, KOTOPbIe MOTYT M3MEHATDb PeOJIOTMYeCcKMe CBOJICTBA 060TallleHHOTO IpoayKTa. IIo MHeHNIO aBTOPOB, M3B/IeYeHUE
TIO/Ib3bI U3 JAHHBIX OMOIIONMMEPOB COCTOUT B M30JIALIMY CBA3aHHBIX C KJIETOYHON CTEHKOI II0/IMCaXapyUoB B KayecTBe
MIUILEBBIX TUJPOKOIONTOB.

Arees J. A, MamaeB A. B. 1 Mamaepa O. A. mokasanm, 9TO BHECEHME BOJOPOCIN B BUJIe CyXOTO IIpemapara B
pettenntypy MsAcHbIX mamTtetoB (0,25-0,5%) ymyumraer nx (YHKIMOHAIbHO-TEXHONOTMYECKNE CBOMCTBA. BHeceHme
CIMPYIMHBI BMECTO IIIIEHUYHON MYyKM obecledmBaeT yaydmieHue (GYHKLMOHAIbHO-TEXHOIOIUMYECKUX CBOWCTB
MAIITeTOB: 3HAYMTENbHOE IOBbILIeHNMe Braroymepxusawoeii (BYC), a raxke >xupoymepxusatomeir (JKYC)
CIIOCOOHOCTH, YTO MOMTOXKNUTENBHO BIUAET Ha Ka4eCTBO Y CBOVICTBA IIPOAYKTOB [1].

W3sy4yanocp BIuAHME BOZOPOCIN M €€ KOMIIOHEHTOB Ha TEKCTYPY M CEHCOPHBIE XapaKTePUCTUKI KOHCEPBUPO-
BaHHBIX raMOyprepoB u3 pbiObl. ITokaszaHo, uto gobaBimeHue Spirulina platensis yayuiraeT muTaTelbHbIe CBOWCTBA.
JIydnyro TeKCTYpy M CEeHCOPHBIE CBOJICTBA MMeIY pbIOHBIe Oyprepsl, coepykaruue 1% CIMpyIMHBL B OTHOIICHUU MacChl
¢apira. MMKpPOBOLOPOC/Ib TAK)Ke IOKa3a/Ia BBICOKYIO CIIOCOOHOCTD K HAOYXaHMUIO, BOLO- U XKUPOYAEP>KUBAIOLIYIO CIIO-
cobHocTu. [lob6aBeHNe ee MOIOKUTETBHO CKa3aloch M Ha CpoKe XpaHeHus [13].

3akmouenne. B ¢pyHmaMeHTaNbHBIX MCCIEROBAaHMAX ObUIM MIMPOKO OIMCAHBI pa3/MyHble OMONIOTMYecKue M
MeguuMHCKe 9¢(eKThI CIUPYINHBI WIN BbIETIeHHBIX U3 Hee KOMIIOHEHTOB. KIMHM1YecKue MCIBITAHNS [TOKA3a/IN, YTO
BOIOPOC/Ib MOXKET CTyXXWTb IMYCKail X He OCHOBHBIM, HO 3()(eKTUBHBIM JOMOMTHUTENIbHBIM «I€KaPCTBOM» OT MHOTMX
3aboeBaHmit. Psyy uccmenoBanmit yka3blBaeT Ha MOBBILIEHME UMMYHHOTO OTBETa IIPY YIIOTPeOJICHUY BOLOPOCIN WIN ee
KOMITOHEHTOB, Ha IIPOABJIeHYe IPOTUBOBOCIATUTEIbHBIX, IPOTUBOAMA0ETUIECKMX CBOVICTB. [IJI1 CIMPY/IMHEI JOKa3aHa
AHTMOKCUIAHTHAA, AHTUTUIIEPTEH3MBHAA, MMMYHOMOJYIMPYIOIAs, AaHTMKAHLEPOTEHHAsA, TeNaTONPOTEKTOpPHAad U
AHTMKOATY/IAHTHAA aKTUBHOCTD MENTH/IOB, TIOTYY€HHbIX 3 MIKPOBOJOPOCIEI.

CocraB cnMpyaMHBI U ee Ouonormdeckue 3(QeKTsl HeNarT ee YHMKAIbHON OMOMIOIMYeCKM aKTUBHO
Fo0aBKOJi, BKJIIOYEHIe KOTOPOJT B IIIeBbIe IPOAYKTHI 00eCrieynT UM PYHKIMOHATbHbIE CBOMCTBA.

CrnupynuHa o6mafaeT TakKe PANOM BaKHBIX (PYHKIMOHATbHO-TEXHOMOTMYECKMX CBOMCTIB (CTPYKTYpuUpYy-
Iolle, BOHO- U >KMPOYAEep>KMBAOIINeE, SMY/IbIMPYOIMe M Apyrue), HeoOXOMMMBIX AJIA IPOU3BOACTBA IMINEBBHIX
ponyKToB. JJokasaHHaA BRICOKas aHTMOKCHIAHTHAA aKTUBHOCTD U ITOJAB/IEHNE POCTa HEKOTOPBIX OaKTepuii, IUIeCeHel
U IPO>KKell TI03BOJIUT MIPOIUTD CPOK XPaHEHMA MIPOYKTOB.

Ha ocHOBaHMM aHamm3a TEOPETMYECKMX M MPAKTUYECKMX MATEPUATIOB MOXXHO YTBEP)KAATb, YTO CHMPY/INHA
00BEKTUBHO SABJIAETCA MEPCIEKTUBHON OMONTOTMYeCKY aKTUBHOM JOOABKOI I/Is1 CO3JaHMA VHHOBAIVOHHBIX MVIEBBIX
TIPOZIyKTOB MOJIE3HBIX /IS 3[JOPOBbS.

[lna pa3paboTKM MHHOBALMOHHBIX IMIIEBBIX IPOAYKTOB COMlep)KAINX CHUPYINHY, TpebyeTcs KOMIUIEKCHAA
paboTa y4deHBIX M IpPaKTMKOB II0 BCeM OTpPacAM MUILEBON HpoMblnyieHHOCTH. OfHAaKO B HAcTosAllee BpeMs B
HalpaBJIEeHNN CO3[JaHNA HOBBIX IMIIEBBIX IIPOAYKTOB COMEP KALINX CIIMPYINHY Mbl HAXOAVMCSA TOJIBKO B Havase IyTH.
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YIK OIIPEJEJTEHME TEITIO®VM3NYECKUX U CTPYKTYPHO-MEXAHUYECKIX
634.74:664.863.813 XAPAKTEPUCTUK PA®GVMHATA, KAK OBBEKTA OBE3BOYKVBAHUSL, ITIOC/IE
SKCTPAKIIMUHN M3 INTOJOOBOIIHOTO CHIPHS KPACIIMNX KOMIIOHEHTOB

DETERMINATION OF THERMAL AND STRUCTURAL-MECHANICAL
CHARACTERISTICS OF RAFFINATE AS AN OBJECT OF DEHYDRATION AFTER
THE EXTRACTION OF COLORING COMPONENTS FROM FRUIT VEGETABLE RAW
MATERIALS

' ®TI'BOY BO «AcTpaxaHCKuil rOCyapCTBEHHbI TEXHIUYECKNIT YHUBEPCUTET»

Astrakhan State Technical University

2TAOY AO BO «AcrpaxaHCKuit TOCyfapCTBEHHDII aPXUTEKTYPHO-CTPOUTEIBHbI YHUBEPCUTET»
Astrakhan State University of Architecture and Civil Engineering

Annomayus. Lenvio uccnedosanus A6UnN0Cy usyyeHue menaoPusuuecKux, CmpyKmypHo-mexanuuecKux u menioo0MeHHbIX
napamempos padurHama, kax 06vexma 00e360HUBAHUS, NOC/e IKCMPAKUUU U3 KOWYPbL 6AKNAMKAHA KPACTUUX KomnoHeHmos. Oco-
6eHHOCMDbIO CbIPbEBBIX Pecypcos Acmpaxanckoii obnacmu, A6nsSemcs mo, 4mo HA meppumopuu o6nacmu cyuecmsyrom npeonpus-
MU, CNeyUAnUIUPyIuiUecs Ha nepepabomie 060ULHO20 CIPbS, 8 HACHHOCMU OAKIANAHOE NPU NPOU3BO0CHIEe NONYNIAPHOLL 6 HAulell
cmpaHe nuu4esoll NPoOyKUUU — «Uukpul us 6axnananos». IIpu smom, peanusys my unu UMy mexHon02u0 Nomy4eHus 0aHH020 8U0a
npodykma, Ha NPeonpusmuax ckanausaemcs nopaoxa 10...15% omxo0008 om 06uie20 KOMUUECBA UCXOOHO20 CHIPDS, 6 YACHHOCMU, 8
8U0e UIMENbYEHHOTL KOXCYPbL OAKIANAHA, KOMOPAT MONEN ABITMbCA UCXOOHIM Colpbem 071 NPOU3BOOCNBA HAMYPANIbHO20 NUU4EE020
kpacumens. OuesuoHo, 4mo Popmuposaniie pauUoOHAILHOZ0 MEXHOILOZUUECK020 NOMOKA BbIPAOOMKI HAMYPATLHIX KpAcumeneil npu
YMUNUBAUUU 0MX00068 MEeXHON02UY, 8 HACIHOCMY, paduHAma nocne IKCMPAKYUU KOTOPAHIN0SE U3 KOKYPbl OAKIANAHA, ONUPAemCs
HA co30aHue PAYUOHATLHBIX YC/I0BUTE XPAHEHUS C Y4emOoM MeXAHUSMA N0Be0eHUS AHMOYUAHO8 ¢ XUMUYECKOL MOUKU 3peHUs U pac-
wupsem nepcnekmuey 6vipabomiu, IKon0eU4ecKy 6e30NACHbIX U NO3UMUBHO BIUTIOULUX HA 300P06be UesI06eKA NPUPOOHDLX Kpacume-
7ell U noGOUHbIX NPOOYKMIOB, 4O HEBO3MONHO 0e3 KOMNIEKCHO20 U3YHeHUS XAPAKMEPUCHUK OnA Kax0020 npouecca mexHonoeuu
OanHvix npodykmos. Ilo npunyuny adoumueHocmy HatideHvl 6eUUUHDL NIOMHOCMU U MENA0eMKOCINU 6 3A8UCUMOCINY O 671AHHO-
cmu npodykma, a makxie ezo memnepamypo- u menaonpos0OHOCHIb N0 UBECHHOMY IMNUPUHECKOMY COOMHOUEHUIO C YHEemMOoM 3aK0-
HOMEPHOCMU UX 6apbUPOBAHUS. PacuemHoim nymem onpedeneHvl 6eNU4UHbL KOIPPHUUUEHMA MENT00MOaUU Npu cyuiKe mamepuana
npu KOHBEKMUBHOM IHePeono0600e, ONUPAACH HA NOLYyHeHHble OnblmHble OaHHble. HatidenHole 3HAUEHUS KOMNIIEKCA 6AUAIOULUX HA
npoyecc Cyuky napamempos, a makice 3aKOHOMEPHOCU UX 6APbUPOBAHUS 6 PAYUOHANILHLIX MEMNEPAMYPHBIX U B/IAHHOCTIHBIX
UHmMePsanax Heo0xo0UMbl O PAUUOHATILHO20 NPOEKMUPOSAHUS HPOUECCOS YOANEHUS 671421 U CYUWUNIbHO20 060PYO0BAHUS.

Krtouesbie cmoBa: HatypanbHble KpacuTenu, 9KCTPaKIsA, padyHaT, Koxypa 6akaxaHa, TernopuandecKe XapakTepu-
CTHKM, CTPYKTYPHO-MEXaHMYECKIe XapaKTePUCTUKM, KOIGPUIMEHT TeII00TauM, TEI/IOHOCUTEIb, CYIIKA.

Annotation. The aim of the research was to study the thermophysical, structural-mechanical and heat exchange parameters of
the raffinate, as an object of dehydration, after the extraction of coloring components from the eggplant peel. A feature of the raw mate-
rials of the Astrakhan region is that in the region there are enterprises specializing in the processing of vegetable raw materials, in partic-
ular eggplants in the production of food products popular in our country - "eggplant caviar”. At the same time, implementing this or that
technology for obtaining this type of product, about 10 ... 15% of waste from the total amount of raw materials is accumulated at enter-
prises, in particular, in the form of crushed eggplant peel, which can be a raw material for the production of natural food coloring. It is
obvious that the formation of a rational technological flow of the production of natural dyes during the disposal of technology waste, in
particular, the raffinate after the extraction of colorants from the eggplant peel, relies on the creation of rational storage conditions, tak-
ing into account the mechanism of behavior of anthocyanins from a chemical point of view, and expands the prospects for the production
of environmentally friendly and positive natural dyes and by-products affecting human health, which is impossible without a compre-
hensive study of the characteristics for each process of the technology of these products. According to the principle of additivity, the values
of density and heat capacity are found depending on the moisture content of the product, as well as its temperature and thermal conduc-
tivity according to the known empirical ratio, taking into account the regularity of their variation. The values of the heat transfer coeffi-
cient during drying of the material with convective energy supply were determined by calculation, based on the obtained experimental
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data. The found values of the complex of parameters affecting the drying process, as well as the patterns of their variation in rational
temperature and humidity ranges, are necessary for the rational design of moisture removal and drying equipment.

Key words: natural dyes, extraction, raffinate, eggplant peel, thermophysical characteristics, structural and mechanical
characteristics, heat transfer coefficient, heat carrier, drying.

Beepenne. IlepcrieKTMBHBIM HaIlpaB/IeHMEM COBEPIIEHCTBOBAHNA TEXHOJIOTMI HATYpalbHBIX aHTOLMAHMHO-
BBIX KpacUTeIell ABIAeTCA M3bICKaHUe BO3MOXHOCTEN MCIIONIb30BaHNA MIPU UX IPOMU3BOMICTBE PACTUTEILHOTO CHIPbS,
MMEIOLIETO He TOIBKO BBICOKYIO YPOXKATHOCTD, HO M HU3KYIO Ce0eCTOMMOCTD, IIPMYeM TaKye KpacUTeu B 6OIbIINHCTBE
cy4aeB OYAYT ABIATHCA IPEMUKCAMM, 00/TAAIOIIMMY IMIIEBOI LIEHHOCTBIO M 3a/JaHHbIMIU (PYHKIIMOHAIbHBIMU CBOII-
crBamu. IIpo6mema m3biCKaHMA, MOROOpA M OpraHM3ALMMU TIPOM3BOACTBA HATYPATbHBIX MUIIEBBIX KPAacCUTeNIeil IA
OKpaIlMBaHNUsA Pa3HOOOPA3HBIX IPOAYKTOB MUTAHUA B HACTOALIEe BPeMs BeCbMa aKTyasIbHa. VICTOYHMKOM IS MOTy4e-
HUA HaTypaIbHBIX KpacUTeJNIel CIY)XWUT B OOJIbIIMHCTBE CIy4aeB PacTUTENIbHOe Chipbe. OCOOEHHOCTBIO CBIPHEBBIX pe-
CypcoB AcTpaxaHCKOI 0671acTH, ABJIAETCA TO, YTO HAa TEPPUTOPUM OOTACTYU CYLIECTBYIOT NPEANPUATHUA, CIIeLMAIN3N-
pymolyecs Ha IepepaboTKe OBOIIHOTO CBIPbA, B YaCTHOCTM OaKIa)XaHOB IIpM IPOM3BOACTBE IOIY/ILAPHON B HaIlelH
CTpaHe IMIIEBOI MPONYKLMM — «MKPBI M3 GaKkmakaHOB». [Ipy 9TOM, peanusys Ty WIM MHYIO TEXHOJIOTHIO IIOyIeHMs
TaHHOTO BUJIA IIPOAYKTA, Ha IPENNIPUATUAX CKaIUMBaeTcA mop:Anka 10...15% oTXofoB oT o6Iero Koam4ecTBa UCXOx-
HOTO CHIPbsI, B YaCTHOCTH, B BUJIe U3MeTbYeHHON KOXXYpbl OaKIakaHa, KOTOpasd MOXeT ABIATbCA UCXOOHBIM CHIPbeM
VI IPOV3BOJCTBA HATYPAIIbHOTO MUIIEBOTO KPACUTEIIA.

OueBnaHO, 4TO popMMUpPOBaHIE PALMOHATBHOTO TEXHOTOTMYECKOTO MOTOKA BHIPAOOTKM HATYPAIbHBIX KPacu-
Testeit M3 KOXKYpBI OaKkIaKaHa P yTUIN3ALUY OTXOOB TAHHON TE€XHOIOTMY, B YaCTHOCTH, papMHATA IIOCIIe SKCTPAK-
LIMJ KOJIOPAHTOB M3 KOXYPHI OaKTaaHa, OMMpAeTCA, B TOM YUC/Ie, Ha CO3[aHNe PallMOHAIbHBIX YCIOBUI XpaHEHN C
y4eTOM MeXaHM3Ma OBefieHNA aHTOLIMAHOB C XMMIYECKOI TOUKY 3peHUA U PacClIMpseT NePCIeKTUBY BBIPaOOTKM, 3KO-
JIOTMYecKy 6e30MacHBIX ¥ MO3UTUBHO BIMAIOIINX Ha 3J0POBbe Ye/IOBeKa MPUPOAHBIX KpacUTeseil M MOOOYHBIX MPO-
HyKTOB. ParoHambHbIe TOCTAHOBKA 3aad U MX pelleHre obecrednt GopMUPOBaHIUE 3aJAHHON CTPYKTYPbI M CBOIICTB
YaCTHL] CHIPbS, TIO3BOIAOLINE B UTOTE MOBBICUTD 3(P(PeKTUBHOCTD SKCTPAKLINY, YTO HEBO3MOXKHO 6e3 KOMIUIEKCHOTO
U3y4eHUA MOP(POMeTPIYECKUX U TeIUIO(PU3NIECKUX XapaKTEePUCTUK UCXOAHBIX XapaKTePUCTUK I KaXJOro Impolecca
TEXHOJIOTUM JAHHBIX IPOAYKTOB.

Ienn n sapaun. Vsydenne TerodpusnuecKux, CTPyKTyPHO-MeXaHMYECKMX U TeIUIOOMEHHBIX IIapaMeTpoB pa-
¢uHata, Kak 06beKkTa 06e3BOKMBAHMNA, IIOC/IE IKCTPAKIIMU U3 KOXKYPBI 6akIaXkaHa KpacAIuX KOMIIOHEHTOB.

Meroppl n Mopgenu. B orxomax nponsBoycrBa 6aKkIa)KaHHOM MKPbI, 3HAYUTEIbHYIO JOMIO VIMEET IIOBEPXHOCT-
HBIII C710J1 6aKIaXkaHa, B OCHOBHOM €ro KOXKypa, T.K. OHa MOJKET SIBJIATHCA MCXONHBIM CBIpbeM /IS IPOM3BOACTBA HATY-
PAIBHOTO MUILEBOTO KpacUTe/IA IO MPUYMHE CKOIUIEHU B Hell aHTOLMAHOB. 3a 00beKT MCCIeoBaHNA BbIOpaH padiu-
HAaT MOCJIe 3KCTPAKIVM Lie/IeBBIX KOMIIOHEHTOB M3 KOXYpHl Oakmaxana (Solanum melongena L.), koTopslit ABIA€TCA
OTXO[JOM JaHHOTO IPOM3BOACTBA, HO MOXET ObITh BOCTPeOOBAHHBIM NPOAYKTOM i (apMaKkoTepanuu, 0COOeHHO B
CyXOM BHTE.

B nporjecce KOHBEKTUBHOI CYNIKM M3Me/Ib4eHHOM KOXKYPBI OaK/IaXKaH, IPOIIeIIell 9Tall SKCTparupoBaHu U3
Hee BOJOPAaCTBOPUMBIX BEILECTB, MOTYYaeTCsA CyXOl KOHEUYHbIN IPOAYKT B BUJe MEJIKUX 00e3BOXKEHHBIX YacTULI, IIPU
3TOM IUIOTHOCTHbBIE XapaKTePUCTUKM MCXOHOTO M KOHEYHOTO MaTepuana OymyT pasHble, BCIEACTBYE Pa3IMIHOTO CO-
Hep>XXaHUA B HUX BIAru. B aToM ciydae 6ymeT JOCTAaTOYHBIM SKCIEPUMEHTAIBHO ONPeNeIUTb PU3NIECKyI0 ITIOTHOCTD
KOHEYHOTO CyXOro IPOAYKTa, KOTopas OIllpefie/iecHa aBTopaMu paHee. [Ipyu 3ToM 3HaueHe IIPOMEXYTOYHOI IUIOTHOCTH,
C HOTYCTUMOJI /I MHXXEHEPHBIX PacyeTOB TOYHOCTBIO, MOXKHO OYHeT HaliTH, eC/V JIMHEITHO alIPOKCUMMPOBATb UCKO-
MYIO XapaKTepUCTUKY MeX/Iy KpallHMMU ee 3HaYeHMUAMY, KOTOpPble COOTBETCTBYIOT MICXOTHOMY CBHIPBIO M MOTy4eHHOMY
U3 HETO CYXOMY IIPOAYKTY.

Yro KacaeTcsA 3HaAYEHWIT UCTUHON IUIOTHOCTU 00'beKTa VICCTIENOBaHNA, KOTOpble HeOOXOAMMBI 1A pacyeTa Ko-
abduLMeHTa TEIUIONPOBOSHOCTH, TO €€ M3MEHEHNe OT VICXOFHOTO CHIPbs C HAa4yaJIbHOM BII@YKHOCTBIO 10 BHICYIIEHHOTO
IIPOAYKTA C KOHEYHON BIaYKHOCTDIO MOXKHO MOTyYMUTh, TIPUMEHAS MIPABU/IO aiiU TUBHOCTH.

BriaBnenne 3aBUCHMOCTEN TeIIOPU3NIECKUX CBOMCTB 00BEKTa MCCIENOBAHNUA OT BIa)KHOCTH B JMaIla3oOHe
0.1<W <0.88 kr/kr MPOBOAU/IOCH C YY€TOM TOTO, YTO TEIVIOEMKOCTh, KaK U IVIOTHOCTbD, MOJUYMHAETCA TIPABUITY afiu-
TUBHOCTH. TeIUTONPOBOJHOCTb Ha OCHOBE aHAINM3a, NPEACTAaBICHHOTO B UCTOYHMKE [1] UIA CBE&>XKMX OBOLIEH, MOXET
OBITb paccYMTaHa IO SMIMPUYECKOl GOpMyIle, IPUBENeHHON B paboTe [2], a TeMIepaTypolpOBOJHOCTD ABJIACTCA
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KOMIIJIEKCHOM BETMYMHOM BbIIIIEHa3BAaHHBIX TpEX, uenecooépasﬂo TIIOTYIUTb MCKOMbBIE 3aBUCMOCTH PaCY€THBIM ITyTEM
[1, 3].

B Ttakom BapMaHTE 3HaA TEIJIOEMKOCTb BOIBI C 1 TEIIOEMKOCTD KOXXYPhI CM npn Sa,E[aHHOiI W BO3-

80001
MOXHO Haﬁ[TM Be}II/I‘II/IHy I[aHHOﬁ[ XapaKTCPI/ICTI/IKI/I Jiv)5: CyXI/IX BCIIECTB, 3HAA KOTOPY}O JIETKO BBIYUCIUTH J:[aHHbII?‘I Ima-

paMetp 1A oOpaslia Ipy BApbUPOBAHUMA \V .

Takum 06p330M, 3HaA TCIVIOEMKOCTb BOJBI C

60061 " TECIVIOEMKOCTb CMECU CM npu Q)MKCVIPOBaHHOI/I BJIaXK-

HOCTM W HaxoauM At abCoOMOTHO CyXOTO BEILIECTBA BEIMINHY Cc o cMecH Ipu HpOI/I3BO}IbHOI71 W. Cc o HaxoauM mn3

CTIENYIOIIETO PABEHCTBA:
I — CM _Cgodhl W N (1)
C.0. C
rie C - oTHOCUTeNbHAS JOMIA CYXOro ocTarka B obpasye, npudem C =1-W .
KOSq)(i)I/ILU/IeHT TeHHOHPOBOHHOCTI/I B OT/INYNE OT TEIUVIOEMKOCTU HE ABIACTCA a,I:[JII/ITI/IBHO]‘/JI BeHM‘{I/IHOﬁI, o
3TO]‘/‘[ HPI/I‘-II/IHe oI €T0 BBIYMCIIEHUA MOKHO UCIIO/Ib30BAaTh SMHI/IPI/I'{ecKYIO CI)OPMY}'IY, 3aMECHUB B Heﬁ HOPI/ICTOCTI) 06'1)—

€KTa UCCIIEmOBaHNA 817 OTHOIIEHMEM TIOTHOCTEN:

r=L2(A-B@00-w))+c|1-L2 )

rme A=0.47, B=0.004 u C =0.25 - smnupnaeckue koapuimeHTss; pd) s Py ¢dbusnyeckas M UCTUHHAS TUTOTHO-

CTH Matepuana, Kr/M% W — BIQKHOCTb MaTepuaa, %.

BriABeHMe pallMOHANIbHBIX PEXXVMMHBIX ITapaMeTPOB IPOLeAyphl 00e3BOKMBAHMA BOLHBIX 9KCTPAKTOB U Ia-
6apuTOB anmnaparoB [ ee IPOBefeHNUA OMMUPACTCA Ha PacXO[Hble COOTHOLICHN IIPY KOHTAaKTe 06pasiia U TeIUIOHOCH -
Te/IA B BapbUPYEMbIX TEXHUKO-TEXHOJIOTMYECKUX YCIOBUAX (popMUpoBaHMa OMHAPHOI cpensl [3, 4].

OcCHOBOIOTAralO MMM PacyeTHBIMM COOTHOLICHNAMM B JAHHOM C/Iydae CIy>KaT OallaHCOBbIe MaTepUaIbHbIE U
TepMIYECKME YPABHEHM, KMHETMYECKME U CTaTMYECKMe COOTHOLIEHNA, ONMpAoIMeca Ha 3-M OCHOBHBIX T€PMOJVHA-
MIYeCKUX 3aKoHa [3, 4, 5]. JlaHHBIe COOTHOLIEHMA BKIIOYAIOT HapaMeTpbl KMHETUKM OOMeHa TEIUIOBOI SHepruei u
BEILIECTBOM, B YaCTHOCTH, K03(OULMEHTH Temto- Ol M MaccooTsadn [3, TOYHOe OnpefeneHne KOTOPHIX, HECMOTPs Ha
MHO>XECTBO OTEYECTBEHHBIX U MHOCTPAHHBIX PaboT, IIOCBALICHHBIX 3TOMY BOIIPOCY, BHI3BIBAaeT 3HAYNMTEIbHbIE TPYLHO-
cru [5, 6]. MuHMManbHBIe BemuduHbl Ol HAGIIONAIOTCA B C/Iy4asx TEIUIOOOMeHa ¢ Ta3000pasHbIMU CpeflaMi, K IIpyMe-
py, Bosmyxom: o =10-+50 Br/(M*K), a mpy KOHTaKTe € XUAKMMU CPEAMI, B YACTHOCTH, C BOZOV, OHM BO3PACTAIOT [10
o =200-+-10000. MHTeHCHBHOCTD 0OMEHA TEIUIOBOJ SHEPTHeil IPY ABYDKEHUM TEIUIOHOCUTE/ISI OTHOCUTETBHO KaIlIu
BBICYIIMBAEMOI0 MaTepyana, KOTOpoe MOXXET OBITh OPTaHM30BAHO II0 MIPAMOTOYHOMY U IIPOTUBOTOYHOMY IIPMHLIMIIAM,
obycnoseHo dopmoit, rabapuramy, ucxoguoit T v TOX pucrepcHBIX 4acTHUeK, a TaloKe PU3UIECKMMY ITapaMeTpaMu
CYLIMIBHOTO areHTa u ero 1.

O6MeH TerIoM Ipu TpaHCdepe CYIMIBHOTO areHTa CKBO3b CJIOV 00pa3lia i KOHBEJEPHYIO peIIeTKy 00yCcIoB-
NeH rabaputamMy ¥ KOHQUrypaiyeir o0beKTa CyIKM ¥ pelieTKH, IOPO3HOCTU C/I0s1, IapaMeTpOB CYLIMIBHOTO areHTa
€ro TeMIlepaTypsl i IepHOPUPOBAHHOI JIEHTHI TPAHCIOPTEPA.

C nenblo HaxoxaeHNA Ol B CTALIMOHAPHOM peXXMMe, IIpY TpaHcdepe areHTa IMapalIe/IbHO 06pasLy ¢ HU3KOI

A B npepenax 0.13+1.7 Br/(mK), onupascy Ha ombITHBIE JaHHBIE ¥ X 00pabOTKY pANOM Y4eHBIX [5] sMnmpudecku
[OJIy4eHO COOTHOIIEHMS [/IA pacdeta Kpurepus Hyccenbra:

Nu =0.123Re"%, (3)

Toe Ny = al, ( |3 — SKBMBAJIEHTHAsA BEeIMYMHA IMaMeTpa Karin; A

ye — KOOQOUUMEHT TeTIONpOBOXHOCTH TEIUIOHO-

e

pUI3 (pU — MacCoBasi CKOPOCTb TEIIJIOHOCUTEILA; IJ.M - KOS(i)q)I/IIII/IeHT IVUHAMUYECKOI BA3KOCTU BO3-

Mo

curens); Re =

myxa).
BripaxxeHne, MO>XKHO TpaHCHOPMUPOBATh WA YIPOLICHUA HaXOXKHeHMA Ol IpM M3MEHEHUM MHTEHCUBHOCTU
TpaHcdepa TEIIOHOCHUTEIS U OTIpefe/eHNsI €ro palyoHanbHo T B BUA:
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0.83

a=0.123)\ | 0| P | e (4)
HCD “9’(

B coorHomenny 4 sHaueHMUs TEIUTOPU3NIECKNX BEMUINH A ye» P u M, Ans TemioHocurens (Bo3myx) us-

BECTHBI [7], a 3KBUBAJICHTHBIN pasmep |3 a 3KBUBAJICHTHBIN pasMep ONpEeAeE/IEH B paHHUX MCCIENOBAHNAX aBTOPOB

| =d

3K6(¥7'
PesynbTars1 n o6cyxpenna. To4Kol oTcYeTa CIYKUT 3HaAYeHUE MCTUHON IUIOTHOCTY MCXOTHOTO CBIPbA, KO-
TOpOe C y4eTOM U3BECTHOI nopuctoctn g,, = 21% OGyner umers snavenne p =898 xr/m’. [lna pacuera Taroke mo-

HaJl00MTCA 3HAYEHNE IVIOTHOCTH CYXOTO OcTaTKa J, , KOTOpOe MOXKHO HailTH U3 criefytomeri Gopmyrbl:

o = 1-Ww /100 ~ 1-88.2/100 _510 Kr/m’,
o 1/PM—W/100 1/898_88.2/100
1000

6
rme W - Bra)kHOCTD MCXOHOTO CBIPBS, %; P, =1000 - mwroTHOCTDb BOABI, KT/M°.
B utore MsMeHeHUe UCTUHOI TUIOTHOCTH KOXKYPHI GaKmIakaH B 3aBucMMoctu ot ee Brakuoctu W B guama-
30He 0T 10% 70 88% OyfeT MOAYNHATLCA YPaBHEHUIO, IIPEACTABIEHHOMY HIDKeE:
) 1 . (5)
Pu = WT100 | I-W /100
1000 510

PesynmbTaThl 3KCIEPUMEHTOB O OMpeNeNeHNI0 (PU3NIECKOIl IZIOTHOCTY KOHEYHOTO CYyXOTO MpPOAYKTa IMpef-

cTaBJIeHbl B TabuLe 1.
Tabmuua 1
OnbITHBIE JAHHBIE [I0 HAXOXKEHUIO (PUSMIECKOI ITIOTHOCTY KOHEYHOTO CYXOTO IPOAYKTa

B IMKHOMeTpe 06beMoM 50 M1

JKcnepuMeHT Macca o6pasua, r Macca >XUgKOCTH, T ITnoTHOCTH Cycnensuu, r/mMn HHOTHO;:;)M26Pa3ua’
1 2,63 43,24 0,917 977
2 1,83 43,98 0,916 976
3 2,16 46,68 0,917 974
4 3,32 42,59 0,918 979
5 1,72 44,08 0,916 970
Cpennee sHaUeHUE 975

Ha puc. 1, 2 mokasans B TpadudecKoM Bijle 3aKOHOMEPHOCTU BapbUPOBaHUA HU3MYECKON M MCTUHOM D da-
cruy, padunara npu T = 274+363K u W B mpegenax or 0,10 go 0,88 Kr/kr. P HpopyKTa 06yC/IOB/IEHa XUMUIECKAM

CTpPOCHMEM MaTEpUanad, B YaCTHOCTU €T0 W , IIpU CHVDKEHUU pacTeT Q)MSquCKaH IUIOTHOCTD.

FS

P (§), ki/m3

~~

1000
3

050

Y i~

S~
900 \\\
~—
1) \‘\
‘l...~
800 \‘\
‘\‘-
256 \\
S~
200 ~0
EH50)
W, ©

‘ 1o 15 20 25 30 35 40 45 S0 55 60 65 70 75 & 8 9 95 100 |

Puc. 1. 3aBucumocTb BapbupoBanus $pusndeckoit miotnoct padumara or W B mipenenax sapouposanms T = 274+363K
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I'padux 1 ommcan nuHeitHoM muHelHbIM cooTHomenueM mpu 10% <W <88% u T B mpegenax ot 274 no
363K:

p, =1008.8 —3.388W - (6)

Tp (0), ki/M3

"

C
W, "o‘

1 15 20 25 3 35 4 45 5 5 60 65 7 758 8 9 95 100 105

Prc. 2. 3aBUCHMOCTD BapbUPOBaHYs NCTUHHOI ToTHOCTH padunara ot W B npenenax sappuposannsa T = 274 +363 K

VTak, 3HaYeHMe TEIUIOEMKOCTI A7 CyXOTo OCTaTKa HaNgeHOo Cnenyomnm 06pa30M:
c,—c ., -W 4368—-4183-0.88
Cga — M 80001 _ — 5725 ﬂgfc .
- C 0.12 ke K

Ha puc. 3 moKasaHa 3aBUCUMOCTb MaCCOBOM TEIIOEMKOCTU OOBEKTA uccaeqoBannA B MHTEPpBa/Ie TEMIIEPATYP

274+363 K u Braxkroctn ot 0,1 go 0,88 xr/kr. Ipaduk 3 momydeH myrem rpaduaeckoil MHTEPIIPETALMI 3aKOHOMEPHO-
ctu muHeltHoro Bupa B npegenax 0.1<W <0.88 kr/xr u T ot 274 go 363K:
C,, =5724-15.41W . )
Ha pucynke 4 nokasaH rpaduk 3aBUCMMOCTY K09 puiiMeHTa TeIIONnpoBOfHOCTY /i1 00bEKTa MCCIeNOBAHN
B nipenenax Bapsyposaaua 1 =274+363 Ku W ot 0,1 go 0,88 xr/xr, myTrem onmcaams cooTHomenus (2).
KoadduuneHT TeMnepaTyporpoBOAHOCTY HAXOAUM U3 COOTHOIICHMUA:
aw)=—W)__, (8)
c(W)pW)

Ha puc. 5 mokasaH rpadmk 3aBMCHMOCTH a(\N) I 06beKTa MCCIefOBaHMA B IIpefie/lax BapbUPOBaHUA

T =274+363 KuW or0,1 5o 0,88 Kr/KT, myTem onmucanns cOOTHOUIEHMS (8).

1 Cwm, k/(xT K

6000

00 C

00

.

4600
4

W, 9
1 15 2 25 3 35 4 45 5 55 6 65 70 75 80 85 9 95 160 1

g &

Puc. 3. 3akonomeprocts Bapwuposania C,, B sasucumoctn or W npuT =274 +363 K
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1onk-FO)
Ay DTH(M-IX)

0.05

W, %

1

15 2 25 3 35 4 45

5

0

55

6

0

65 T 75

80

85

9 95

4

Pyuc. 4. 3akOHOMEPHOCTD BapbMPOBaHNUA A B sasucmoctu or W mpu T =274 +363 K

Huxe B Tabnmuie 2 npencTaBIeHbl YMCTEHHbIE 3HAYEHUA A e I ., P 38 e B 06beKTa 06€3BOKMBAHUSA U

CYLIM/IbHOTO areHTa Py €ro Bapbupyembix 1.

+al

0-8, M2/¢c

(=2}

N

W

%

o 15

20 25 30 35 40 45 50

5

5

6

0

6

5

70 75 80

8

5

9

0

95 1

»
0

Puc. 5. 3axonoMepHOCTb BapbupoBannsa A B sasucumoctn ot W mpn T =274 +363 K

y‘H/ITbIBaH, YTO BCIMYMHBI BXOOAIIME B COOTHOIICHUE 4 3aBUCAT OT TEMIIEPATYPbI TEIUVIOHOCUTENA, TO 1A

VIPOLIEHNSI €ro IPUMEHEHMs PEe30HHO HAWTU COOTHOIUEHMs, Kyga BBOAMUTCS OOOOLIEHHBIN KOMIUIEKC
0.83
— -017| P ¥ TIPEACTABUTD 4 B BUjIe HOMOTPaMMBbl.
K, =0.123 1 °7| £ pen n P
Hoe
Tabmmuua 2
3HayeHM BEIMIMH 7\.9,6, |9, P u L, I TEITIOHOCUTENS] M BEICYLIMBAEMOTO MaTepuana
t,°c A . Br/(wK) W, ,Mac p,xr/v’ ™
50 2,83.1072 19,6-10° 1,093 0,00462
60 2,90-1072 20,1-10° 1,060 0,00462
70 2,96-10°2 20,6-10° 1,029 0,00462
80 3,05-1072 21,1.10° 1,000 0,00462
90 3,13-1072 21,5-10° 0,972 0,00462
100 3,21-1072 21,9-10¢ 0,946 0,00462

B Tabnmuiie 3 cBeIeHbI BETMYMHbI Ka IS BapbUpyeMbIX T TeTUIOHOCHUTEIA.
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Tabnuua 3
3HadyeHnA K, A1 pasnudHbIX TEMIEPATYP TEIIOHOCUTENS
t , °C 50 60 70 80 920 100
Ka 75,5 73,9 72,1 71,1 70,2 69,3

Ha puc. 6 mpeacTaBneHa HOMOTpaMMa 3aBUCHMOCTH K09 QULIMEHTa TEIIOOTRAYM, XapPaKTEPU3YIOLIETO WH-
TEHCUBHOCTD TEIUIOOOMEHa MEXAY MOBEPXHOCTBIO YacTMYEK KOXYPHl GaKIaKaH M OKPY)KAIOWIEH Cpenoii, mpum
T =323+ 373 K u ckopoctu Bo3nyxa B npesenax ot 0,5 5o 8 M/c, o peKoMeHauuaM, JaHHBIM B paboTax [4, 8, 9].

a, Bm/(m*-K)
4 //
== 7 1
- 50°C, |
‘ Wi o

4 sooC
. \ 70 75 5 90°C

C

>

S 6
\\7 /fwc

Ve

g

v, M/C

N

05 15 2i5 35 45 55 65 75

Puc. 6. @ ~ v - HOMOrpamma npu Bapeuposanun T B mpefenax 50+100 °C n ckopocTu Bosjiyxa B nHTepBae ot 0,5 1o 8m/c

3akmogenne. VTak, onpeneneHsl Teltopusndeckue, CTpyKTypHO-MeXaHIYeCKUe M TeIVIOOMEHHbIe IapaMeT-
PbI YacTHYeK papuHaTa IMOC/Ie SKCTPAKIUM KOXKYPHI OaKIa’kaHa, a TAK)Ke 3aKOHOMEPHOCTY X BapbUPOBAHMA B pallyo-
HA/IbHBIX TeMIIEPaTYPHBIX U BIAXHOCTHBIX MHTepBaIaxX A1 padyHaTa U TEIVIOHOCUTEIIA B IIpoLiecce 00e3BOXKMBAHMA.
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