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Annomauusn. Ilpeomemom uccie0o8anusi AGIAOMC CUCMEMbL PAcnpeoeieHust U OaNaHCUposKU
HASPY3KU 8bIYUCTUMENbHBIX KIACMEPO8 00aauHblx yeHmpos oopabomku oannvix (LJO/), cooeporcawue
MHOJHCECBO CePBePOs, CUCEM XPAHEHUsL OAHHbBIX, CUCEM) 88000-8bl800A CEA3AHHBIX MeNCOY CODOI
KOMMYHUKAYUOHHOU cemblo. B ocnose pewenus 3a0auu s¢pgpexmusrozo pacnpedenenus pecypcos LON]
paccmomper no0xXo0, 8 OCHO8e KOMOPO2O JIeHCAM IEPUCTULECKULL HCAOHBI ANCOPUMM C NPoYedypoll
02PAaHUYEHHO20 Nepedopa U 02PAHUYeHUs. HA PecypCbl €20 annapamHo-npospammHo2o komniexca. Om-
MeueHa 8adCHOCMb nepedopa, No ONPedeNeHUI0 MAKCUMATLHO B03MONCHO20 HUCIO CEPEEPO8 U BUPINY-
QILHBIX MAWUH, 0I5l KOMOPBIX HasHauaemcs pacnpedenenue. 1 1ybuna makoeo nepebopa obecneuusaem
HeoOX00UMbILL OANAHC MeNCOY KaueCmeoM cepeuca u epemenem pacnpeoeneus. Ilosmomy peuenue
3a0auu pacnpeoenenuss U OANAHCUPOBKU HASPY3KU PACCMOMPEHO & GUOe CeOYIOWUX dMAanog: onmu-
MAbHORO PACHPeOeieHUs NPOSPAMMHBIX NPUTLOHCEHULL NO BUPMYATLHLIM MAUUHAM, DPACNPeOeNeHUs.
sUPMYanbHuIX Mawun no cepeepam kiacmepa L{O/], nocmpoenus cxemvl aneopumma OAIAHCUPOBKU
HA2PY3KU U OnpeoelieHile OCHOBHbIX NOKA3amenell Kauecmea oopabomxuy 3anpocos nymem aHaiumue-
CKO20 U UMUMAYUOHHO20 MOOenuposanus. B npoyecce uccrneoosanus nposeoeHo Mamemamuieckoe
ONUCAHUE CUCEMbI, YYUMbLBAIOWee COCIMOSHUS CEPEEPOB KILACMEPA 6 KANHCObIU U3 MOMEHMO8 NOCHIYN-
JIEHUSL 3A5180K HA OOCTIYHCUBAHUE 8 YCINAHOBUBLUEMCS PEHCUME.

Obvexmom uccied08anust AGIAOMCS BbIYUCTUMETbHbIE KIACHePbl 00IAUHbIX YeHMPOs 00pa-
oomku dannvix (L{O), coldepoicawue MHOMCECMBO CEPEEPOB, CUCIEM XPAHEHUS OAHHBIX, CUCTEMY
8600a-6b16000 CEA3AHHBIX MENHCOY COOOU KOMMYHUKAYUOHHOU cemblo. Llenvlo pabomul aensiemcs pas-
pabomka memooos u mooeinetl nogvluerus npousgooumenvHocmu kiacmepos L{O/] nymem ymenvuie-
HUsL BpeMeHU 00pabomKU 3anpoco8 Ha 0OCTYHCUBAHUE, A MAKAHCE YMEHbUIEHUs 3ampam Ha 060py0o-
8amue nymem npUMeHeHust IPHeKmuHbIX N00X0008 K pacnpeodeneHuio e2o pecypcos. B ocnogy npeo-
JIOJHCEHHO20 MEeMOo0a PACHpeOeneHUst pecypco8 NONONCEH UMEPAYUOHHDIU HCAOHBIU ANOPUMM U NPo-
yeoypa ocpanuyennoeo nepebopa. CoxpaujeHue 8pemeHu 8bI4UcieHull 00Cmueaemecs npu 3mom ny-
mem 68e0eHUsl 0SPAHUYEeHULl Ha 0onycmumylo nyouny nepebopa. B pabome npeonosicena mamema-
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Mu4eckas Mooelb PAacnpeoeieHusl pecypcos, NOCMPOEHHAs HA OCHo8e Mooenu Ipranea muna
MM |m|n ¢ n-mecmuvin 6yghepom, noseonsowas onpedeisms 0CHOGHbIE NOKAZAMENU KA4eCcmed
obcyaicusanus 3anpocos 6 sude napamempos CMO. PabomocnocodHocms npeoioiceHno20 nooxood
nposepena Ha UMUMAYUOHHOU MOOEIU, NOCMPOEHHOU HA OCHO8E CIAMUCIMUYECKO20 AHAIU3A (DYHK-
YUOHUPOBAHUS CUCMEMbI, NPOBEOEHO ee IKCNepuMeHmanvHoe ucciedosatue. Paspabomannvie ana-
JIUMUYECKAst U UMUMAYUOHHAS. MOOIU MO2YM SAGISAMbCS OCHOBOU PeuenUs 3a0a4u onpeoeieHus: 3¢h-
pexmusHocmu cucmemvi pacnpedenenus pecypcos cepgepos kiacmepa L{O/].

3aknwuenue. /s pewenus u uzyuenus npoonemvl 3¢hekmusHo2o pacnpeoenenus pecyp-
CO8 BbIYUCIUMENbHO20 Klacmepad 001aYH020 YeHmpa o0pabomKu OAHHBIX NPedlodCeH N00Xoo,
OCHOBAHHBIU HA I6PUCTIUYECKOM JHCAOHOM AN2OpUMMEe C OSPAHUYEHHOU Npoyedypoll NOUcKa u
02PAHUYEHUSAMU HA PecypCbl annapamHo-npocPAMMHO20 KOMNIEKCA YeHmpa 00pabomKu OAHHbIX.
I'nybuna noucka, onpedensrowas MaKCUMAIbHO 803MOICHOE KOJIUUECMBO CEPEEPO8 U GUPMYATb-
HbIX MAuiuH, Ol KOMOPBIX HA3HAYEHO pacnpeodeieHue, obecneuusaen HeoOX0OUMblil OANaHC
MeAHCOY Kauecmeom 00CIYICUBaHUS U epemenem pacnpocmpanerus. TlociedosamenvHocmsy peuie-
HUs 3a0a4u pacnpedenenus u OAlaHCUPOBKU HASPY3KU COCIOUM U3 CLe0YIoWUX dManos. onmu-
ManbHOe pacnpeoeienue NPocPamMmMHbIX NPUTLONCEHUL NO SUPMYATbHbIM MAWUHAM, pacnpedeie-
HUe BUPMYATbHBIX MAWUH NO Cepeepam Kiacmepa 0ama-yeHmpd, noCmpoeHue aieopummuiecKkoll
cxemvl, onpeoeieHue OCHOBHbIX NoKazamenel Kayecmea oopabomku 3anpocos Memooom aHaiu-
MUYECKO020 U UMUMAYUOHHO20 MOOETUPOSAHUs. YUUmbleds, umo maxkue cmoxacmuyecKkue cucme-
Mbl YOOBIemMBOPAIOM YCI08UI0 IP2OOUYHOCMU, KIACED YeHMPO8 00pabOmKy OAHHbIX

KioueBble ¢J10Ba: BEIUUCIUTEIBHBIC KIIACTEPhl, BUPTYAILHBIC MAIMHBI, (DU3UICCKUE CePBE-
PbI, MOJICIIb PacIPEICIICHUs] PECYPCOB, IBPUCTUUECKHUE ATTOPUTMBI, MOJICTIBHBIN SKCIICPUMEHT.

Abstract. The subject of the study is the distribution and load balancing systems of computing
clusters of cloud data centers (data centers) containing a variety of servers, data storage systems, 1/0
system interconnected by a communication network. The solution of the problem of efficient allocation
of data center resources is based on an approach based on a heuristic greedy algorithm with a limited
search procedure and restrictions on the resources of its hardware and software complex. The im-
portance of sorting is noted, by determining the maximum possible number of servers and virtual ma-
chines for which distribution is assigned. The depth of such a search provides the necessary balance
between the quality of service and the distribution time. Therefore, the solution of the problem of dis-
tribution and load balancing is considered in the form of the following stages: optimal distribution of
software applications across virtual machines, distribution of virtual machines across the servers of a
data center cluster, and the construction of an algo scheme

The object of the study is computing clusters of cloud data processing centers (data cen-
ters) containing a variety of servers, data storage systems, 1/0 system interconnected by a com-
munication network. The aim of the work is to develop methods and models for improving the per-
formance of data center clusters by reducing the processing time of service requests, as well as
reducing equipment costs by applying effective approaches to the allocation of its resources. The
proposed method of resource allocation is based on an iterative greedy algorithm and a limited
iteration procedure. The reduction of the calculation time is achieved by introducing restrictions
on the allowable depth of the search. The paper proposes a mathematical model of resource allo-
cation based on an Erlang type model with an n-local buffer, which allows determining the main
indicators of the quality of service requests in the form of CFR parameters. The efficiency of the
proposed approach was tested on a simulation model based on a statistical analysis of the func-
tioning of the system, its experimental study was carried out.

Conclusion. To solve and study the problem of efficient resource allocation of a cloud data
center computing cluster, an approach is proposed based on a heuristic greedy algorithm with a
limited search procedure and restrictions on the resources of the data center hardware and soft-
ware complex. The depth of the search, which determines the maximum possible number of servers
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and virtual machines for which distribution is assigned, provides the necessary balance between
the quality of service and distribution time. The sequence of solving the problem of distribution
and load balancing consists of the following stages: optimal distribution of software applications
across virtual machines, distribution of virtual machines across the servers of a data center clus-
ter, construction of an algorithm scheme, determination of the main indicators of the quality of
request processing by analytical and simulation modeling. Given that such stochastic systems sat-
isfy the ergodicity condition, the data center cluster parameters that determine the main indicators
of the quality of request processing are defined as indicators of QMS operating in stationary
mode. The use of the proposed approach allows us to reasonably solve the problems of rational
use of data center equipment.

Key words: computing clusters, virtual machines, physical servers, resource allocation
model, heuristic algorithms, model experiment.

Beenenue

OO6naunble 1IEHTPHI 00PAOOTKHM JTAaHHBIX SIBJISETCA HanOojee 4acTo HCIoib3yeMon (opmoit
IIPEAOCTABJIEHUS BBIUMCIUTEIBHBIX PECYPCOB KOPIIOPATUBHBIM MOJb30BaTesIM. Pe3ynbTarsl Hccie-
JIOBaHUH NOKa3aiu, uTo B KopnoparuBHbix L{O/] peanusyercs, kak npasuio, ot 10% 1o 35% BbIumc-
JUTENTHHOW MOIIHOCTU cepBepoB [1,2]. OmHuM U3 HampaBieHUH MOBBIIIECHUS Y(PPEKTHBHOCTH HC-
MOJIb30BaHMS BBIUUCIUTENBHBIX pecypcoB LIO/I, cHmxenus 3arpatr Ha 000pyJOBaHHeE, SIBISETCS IMO-
BBILLIEHNE KaYecTBa €ro ynpasieHus. [y 3Toro, npu 3aaHHbIX apaMeTpax BBIYMCIUTEIBHOIO Kila-
crepa LIO/] 1 BXOIHBIX MOTOKOB 3aIIPOCOB, HEOOXOIMMO PEIINTh 3a[]aull ONTHUMAILHOTO pacrpeierne-
HUS TIPOTPAMMHBIX MPHJIOKESHUH 10 BUPTYAILHBIM MalllMHAM, PACTPeACICHUSI BUPTYAIbHBIX MaIIH
Ha ammapaTHo- mporpamMmHoi mardopme [1O/], onpenenenust koiauyecTBa CEpBEPOB B KIIACTEPE,
00BEMOB €r0 BHYTPEHHEH M BHEIHEH MaMATH, PU YCIOBUU JOCTIDKEHUS! MAKCUMAJIBHOTO 3HAUCHUS
€ro MPOU3BOANUTEIBHOCTH, a TaKXKe MUHUMAJIBHBIX 3aTpaT Ha pecypchl Bcex cepepoB. Ilpu stom, B
Ka4yecTBEe KPUTEpUsI ONTUMAIILHOCTH Oy/IeM HCIOIb30BaTh CpeiHee BpeMsi 0OpabOTKK MOCTYIHBIINX
3anpocoB B kiactep L{O/] 1 ero cymmapHsle pecypcHble 3aTpaThl. JJocTaTOYHO peaTuCTUUHAsE MOJIEIb
kiacrepa 11O/], yuuTsIBatomas cBOMCTBa MOCTYNAIOMIUX Ha 00pabOTKy 3alpocoB, MOXKET ObITH IO-
crpoeHa Ha ocHoBe CMO ¢ pou3BOIBHBIMU paclpeieNIeHUsIMA HHTEPBAIOB MEXY HOCTYIUIEHUSIMU
3asBOK M JJIMTENIBHOCTSMU MX 0oOcmyxuBaHus. OnHako, ucnoib3oBanue mozeneit Tuma G |G |n|m,
G|G|n|1, G|G|n mo3BoyseT MOTyYaTh TOIBKO MPUOIMIKESHHBIC aHATMTUICCKUE PE3yITbTaThl B BU-
JIe OIICHOK CHM3Y M CBEpXY, JdaXKe JJIsl CPeTHUX 3HAYeHUM 3arpy3ku cuctemsl [15,19]. B paborax JI.
Kneiinpoxka [3] moka3aHo, 9TO MPH HEKOTOPBIX AOMYIIEHHUSX AJIS HCCIEIOBAHHS MOJOOHBIX CHCTEM
MOXeT Hcronb3oBaThes ammapat CMO tuna M |M |n|m. B cratee pazpaborana u uccienoBaHa

MOJIENb [T KICCIEN0BAaHMS TPOLIECCOB pacipeesieHns: pecypcoB KinacTepoB oomaunsix [{O/I.

Peasmm3anus craTuyeckoro noaxoaa pacnpenenenus pecypcos LHHO/

Craruyeckuit moaxon pacnpenenenus pecypco L{O/] ucnonb3yercs npu cTabUILHON UH-
TEHCUBHOCTH TIOTOKA 3alPOCOB M PEATM3yeTCs CHCTEMOM YIpaBJICHHS anapaTHO-TPOTPaMMHON
wiardopmoii LIO/], npencrasnenHoit Ha pucyHke 1. Peann3oBaHHbIE 3/1eCh alTOPUTMBI pacipesie-
JICHUS PECypCOB MPOU3BOIAT pa3MenicHrne BM 1 peanu3yroT mporeaypbl KX MUTPAIUH.

CucreMa MOHUTOPHWHTA, JTIOKATBHBIA U TTI00ATBHBIN MEHEKEPhl OCYIIECTBIISIIOT YIpaBIie-
HUE ammapaTHo-TiporpaMMmHoi miatdopmoit 11O/l, ocymecTBisioT pacupenencHue (GU3UIECKUX
cepBepoB U murpanuo BM. Hcnons3yembie mpu 3TOM HEMOJIMHOMHAIBHBIE aITOPUTMBI TIPUBe-
nennbie B Tabmuie 1: NF (Next Fit Algorithm) — «Ilouck moaxoxasmiero u3 mocieayromux», FF
(First Fit Algorithm) — «IlepBbrit mogxoxasimuii», BF (Best Fit Algorithm) — «Ilouck HauGomee
noaxozsmero», WF (Worst Fit Algorithm) — «Ilouck mHanmenee nmoaxomsmero», NFD (Next Fit
Decreasing Algorithm) — «ITorck moxxoasmiero U3 MOCIEAYIOIUX B mopsake yosiBanus», FFD
(First Fit Decreasing Algorithm) — «IlepBsiii moaxoasmuii B mopsiake yosiauus», BFD (Best Fit
Decreasing Algorithm) — «ITouck HanboJee MOIXOASAIICTO B MOPSIKE YOBIBAaHHS» 00ECICUNBAIOT
pereHue 3agad pasMenienus BM Ha anmmaparroi matdopme [{O/] ¢ mpuemiemMoilt TOYHOCTHIO
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(amroputmsl FFD u BED o6ecnieunBaioT TOYHOCTH pacrpeesnieHus: He 6osnee ueM Ha 22% oTiu-

YaIOUIyCs OT ONITUMaJIbHOTO) [6,12,18].
T'noGanbHbIi

MeHeKep

KauecTtBo o0cmy:xuBaHus.
Vcrionb30BaHKE PeCYpPCOB
VIHTeHCHBHOCTb HArpy3Ku

O0bEM HATPY3KH

Crparerust pa3MeIIeHHs
BHPTYQJIbHBIX MALIUH

YYyYvy

s N

JlokanbHbIH
MEHEJDKep

JlokanbHbIH
MEHEDKep

Pasmemenne

BHPTYaJIbHBIX
MallliH 1

BupTyanbHbie MaIiHbI BupTtyabHsie MammHb
MonuTopuHr
®...0 .. ®..

CucremHast
Duznyeckuit Duznyeckuit
cepaep cepaep

uabopMaImL
N J

Puc. 1. Cucrema ynpapJjieHHs] annapaTHO-IporpaMMHoii miatdopmoii O/

MHUIpauus

Tabnuna 1
HenonmnomuanbHabie anropuTmel pactpenenenus pecypcon [HO/]
AJTOPUTMBI NF FF BF NFD FFD BFD
TouyHoCTh anroputma 2 1.7 1.7 1.691 1.222 1.222

[IpoBenennsie uccnenoBanus [7,10,17] mokaszamu, 4Tto B ciaydae 3arpy3ku 00OpyIOBaHUS
kiactepoB LIO/[ 6onee 40% naHHBIE QITOPUTMBI IPUBOJIAT K HEMPUEMIIEMBIM pe3yibTaTaM. JTO
BBI3bIBAET HEOOXOIUMOCTh pa3paboTKu Oojiee pallMOHAIBHBIX MOAXO0JO0B K paclpeeieHuIo Mpo-
rpaMMHBIX NpuiiokeHuid mo BM, a Takxke pacnpezeneHuro anmnapaTHO-IporpaMMHON 1aT(hOpMbI
HOM mexxay BM. IIpu sTom Hanbosee 1enecoodpa3Ho MCHOIb30BAThH CIAEAYIOIINE OrpaHHYSHHS
[5,6,10]:

— KaX/10€ TPUJIOKEHUE MOXKET UCIIONIb30BaTh TOJIBKO 01HY BM

2.8, <L,
n

1, ecriu ipusIOKEHKE BHITIONHSAETCSI HAa N BM

1)

rue a;, =

H

0, B MpOTHBHOM CITydae
j=1n, n=1k.

— peanM3yemMble MPUIIOKEHHS 3apaninBal0T 00beMbl pecypcoB BM He OoJbiie MMEroImX-
Csl B HATMIHH

2.a;,,C; <C,, >a,;m;<M,, 2
n n

rae C.,, M, — mpon3BoIUTEILHOCT U 00BeM mamsTH | BM.

— KaXJ0€ MPHUIIOKCHUC CYUTACM HCIACIMMBIM MOJIYJIEM IJId JIFOOBIX BPEMCHHBIX MHTCpPBA-
JIOB tn HUX BBIINNOJIHCHUA

ty
2235, =t Xa;,. 3)
t=0 n n

Jns pemenns 3aga4n pacnpeeseHns MPOrpaMMHBIX IPHIIOKEHUH 10 BM MOXHO HCTIONb-
30BaTh MPEJICTaBICHHBIA HUXKE JKaJHbIM 3BpUCTHUECKUI anropuTMm [8,9], obecnieunBaromuii pac-
npejeneHne 0JIn3Koe K ONTHMAIBHOMY.

1. PacripezernsieM MPUIIOKEHUsT | € B IMOPSIKE YMEHBILICHUS HX 3alIPOCOB Ha 00BEMBI pe-
CYPCOB.

2. YnopsinounBaeM BM K € K B mopsizike Bo3pacTaHust 3HaUEHHI UX CHCTEMHBIX PECYPCOB.
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3. s kaxcoro npunoxenns j(K) mox6upaem BM crocoGHyro ero peannsosars.
4. dukcupyem Ha BM TpeGyembie 00beMBbI PECYPCOB.

I1pu perrennu 3aga4m pacnpeneneHns MHOXXecTBa BM, , k = (1, N) Ha MHOXECTBO CEPBEPOB

NPHIOKEHUH S;, 1 = (ZL,_I_) u Qaiin-cepsepos H;, j= (ZI.,_M ) , UICTIOJIb3yEM CIICAYIOILINE YCIOBHSL:
— BM pa3memaercsa Ha OJTHOM cepBeEpe
LM N
22 2 X =1, (4)
i=1 j=1k=1

1, ectu BM | pacnionaraercst Ha S; wiv H |
! 0, B IPOTUBHOM CITydae.
— orpaHuUYceHHs Ha 00BEMBI onepaTUBHOM namsatu RAM
LM N

i=1 j=1k=1

— OI'paHUYCHHA Ha IIPOU3BOJUTCIbHOCTL CCPBCPOB
L M N

22 3. CPU,xy <CPU. (6)
i=1 j=1k=

— OTpaHUYCHHC Ha 00BEM IaMATH JUCKOB
L M N

22 2 S < Sy (7

i=1 j=1k=1

— OTpaHUYCHHUC HA MPOU3BOAUTCIIBHOCTb CUCTCMbI BBOJIa-BbIBOJAA JaHHBIX
L M N

E Ekgi IOPS, X < IOPS;;. (8)

[IponyckHasi criocOOHOCTH CHCTEMBI KOMMYTAIIMH JOJKHBI yIOBJIETBOPSTH CIEAYIOIIUM
YCIIOBUSIM

SYRI<I YYR<K, ©)

i=11=1 i=11=1
rae hl —mpomyckHas criocobHOCTH i-0i1 BM;

IT u K — nponyckHast crnocoOHOCTh joruyeckux kaHanoB L[OJl u B KOMMYTallMOHHBIX
YCTPOMCTB.

Kputepusimu ontumansHoi npousBoautenbHoctd O/ sBistoTes mokazaTenu:

— MaKCUMAaJIbHO ITOJTHOM €ro 3arpy3Ku

L M N

i=1 j=Lk=1
— MaKCHUMaJIbHOU MPOU3BOAUTCIILHOCTU CUCTCMbI BBOJIda-BbIBOJId

L M N

i=1 j=Lk=1
— MaKCHUMaJabHOM INPOU3BOAUTCIIBHOCTU CUCTECMbI KOMMYTAIlUN U MEPCAAYN JAaHHBIX

n L
Ky=22.5l. (12)

i=11=1

PemuTe manHyio 3amaqy MOKHO IyTEM IOCJEIOBATEIbHON 00pabOTKM 3allpoCcoB Ha pas-
MeleHrue BM B COOTBETCTBUU €O CHEAYIOLIEN CXEMOM:

1. C yuerom TpeboBaHu#l K (hHU3HUECKOMY O0OPYIOBAHUIO MPOU3BOAUTCS €T0 PaHKUPOBa-

K : :
Hue 1o mapamerpy Vi =Y C J-VJ-', rae VjI — 3ampalluBaeMblil MoKaszarenb pecypca BM,; |,
=1

j=1K, C i — KO2(DPUITMEHT BaKHOCTH.
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2. BM ¢ Hau6onbmmM TpeOOBaHUSMH K 00bEMY PECYPCOB pa3MelaloTcs Ha (pru3nyeckoM
000pyJ0BaHUM ¢ MMHUMAJIBHBIM pecypcoM. Hampumep, npu Kcrosib30BaHUM IpU 3TOM UTeparu-
OHHOTO agHoro anroputMma [14,16] mocnenoBarenbHO BHIOPaHHBIE MPOLECCH OOBETUHSIIOTCS

npouenypoii Greedy Activity Selector (s, f).

3. T'ocTeBass omepannoHHasi CHCTEMa OCYIIECTBISET OLEHKY IMPOM3BOJUTEIBHOCTH pac-
npeneneHHon Ha ¢pusndeckuii cepsep BM.

4. Ecnu npousBoauTenbHOCTs BM HIKe mim BbImie TpeOyeMoil, MpOU3BOJUTCS ee Iepe-
MEIICHUE Ha CIeIYIOUHMNA GU3MUSCKH CepBEp U IPOUCXOIUT MEPEX0]l Ha 1mar 3.

5. Ilpu BBIOOpE PH3HYECKOTO cepBepa UCIIONIB3YETCS MPOIEeypa OrpaHUYEHHOro repedo-
pa, KoTopast 00ecIieunBaeT NpUeMIIEMOe BpeMsl pellieHHE 3a/1a4u OalaHCUPOBKU Harpy3ku [18].

Cxema anroputMma pacrnpenesneHus U OaaHcupoBKH Harpy3ku kinactepos LIO/] mpencras-
JIeHa Ha PUCYHKE 2.

KauectBo ycnyr, npegocrasisembix L{O/] 06mauHbIX cpe, MOXKHO OLIEHUTH BEPOSTHOCTHIO
onoxupoBku P; 3ampocos Ha obciryxuBanue [3]

n
p @ /n!

=0 (13)
> a*/k!
k=0

rae Ps — BepoATHOCTB OJIOKMPOBKHY;

N — KOJIMYECTBO CEPBEPOB;

8 — UIHTEHCHUBHOCTbH 3aIIPOCOB.

3Ha4YeHUE TaHHOW BEPOSTHOCTH MOYKHO ONPEIEIUTh PEKYPPEHTHBIM criocobom [4,5,20]
B(n-1a)

P5=B(n,a):m,

(14)

roe n=12,...,; B(O, a)=1.
Tpu stom Py (i) — P (i-1) < 6.

AHanuTHYeCKasi MOJeJIb pacnpeaejeHus: pecypcos kiaacrepa O/

Ha pucynke 3 mpeacraBnena ¢opmanuzoBannas moaens 11O/l B Buge MHOTOKaHAIBHOM
CMO, Bxirouaroniast CaeAyoIIue 3JIEMEHTHI:

—  BXOJHOM ITOTOK 3aIpOCOB Ha 00paboTKYy;

—  COBOKYITHOCTh KJIACTE€POB, KaXKIbIi U3 KOTOPHIX 00pa3yercsi MHOKECTBOM Mapalieib-
HO paboTaIOUINX CEPBEPOB;

—  BXoJHOM Oydep (maMaTh KiacTepa);

HEHTPaIBHBIA Oydep, OOIIHiA 171 BCeX KJIaCTEPOB.

Ecnu nocrynaroiyie noToku 3alpocoB OpIMHAPHBI U CTAllMOHAPHBI, TO CyMMapHbIi BXOJAHOU
MOTOK SIBJIIETCS. MAPKOBCKUM U OCHOBHBIE [TOKA3aTeNId KauecTBa €ro 00paboTKH MOTYT ObITh Omnpesie-
neHsl kKak nokazaren CMO. 3anpoc, MOCTYNMBIIMN B CUCTEMY M 3aCTaBIIUM CBOOOIHBIM XOTS ObI
OJIMH M3 CEPBEPOB KIlacTepa, 0e3 OXKUIaHus 3aHUMAET JIF00YIo cBoboaHyr0o BM. Xapakrepuctuku 00-
CITY’)KUBaHHMSI 3aIIpOCa MOKHO omucarh nokazareasimu cucteMbl M/M/N ¢ BepossTHOCTE 00CTy:KUBaHHS
P1. Tlpu 3aHATOCTH BCEX CEPBEPOB M MAMSTH KJIACTEPA 3alpOC MOJAETCS B HEOTPAHUYEHHYIO BHEIII-
HIOIO TaMATh-LIIEHTPaTbHBIN Oydep. XapakTepuCTUKH 00CITYKHBAHHS MOXKHO OITUCATh MOKA3aTEIsIMU
cucrembl M/M/N/m ¢ BepositHocTh oOciyxkuBanusi P3. Ecim Bce BM kiactepa 3aHsATHI, TO 3ampoc
MIOCTYTIAeT B ouepeIb NaMsATH Kiactepa. BepositHocTs 3Toro coositue P2=1-P1-P3.
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16

Y

TNonb30Barens aenaer 3anpoc Ha cosanune BM

'

Pamxuposanne BM 1o nokasaresmo
K .
_ i
V=YV,
. =t
rae Vi —TpeGosanue i-oit BM k j-My pecypcy,
J= 1K, Cj— ko dumprent 3uaunmMoctr pecypea

!

Beibupaercs BM ¢ Haubombmmmu TpeboBaHUsIMI
K pecypcaM M pa3Meliaercs Ha Qu3n4eckoM
3JIEMEHTE C MHHHMAJIbHBIM PECYPCOM

¥

Jloxanehslii Menepxep 1O/ ocymiecTBiser
OLICHKY HPOU3BOJIUTEIIEHOCTH Pa3MeIEHHON
Ha cepsepe BM

IIponsBoaurensHoCcTs BM HIke
YCTaHOBJICHHOT'O yPOBHI?

T'noGankHEIif MeHepKep nepementaet BM
Ha (HPU3UYECKHIT IIEMEHT C GoJiee BBICOKHM

YPOBHEM PecypcoB

A,

T'noGanbHbIi MeHe pkep nepemeriaer BM
Ha pu3nuecKuii M1eMeHT ¢ Ooee HU3KUM
YPOBHEM pecypcoB

IIponsBoautensrnocts BM Brimre

YCTAHOBJIGHHOT'O YPOBHS?

Tlepexon k nponeype
OrpaHUYeHHOTO nepedopa

BM e moxer GbITh pa3meriieHa?

BM pazmemiena?

BM ynansercst u3 ouepenu

Pasmemenue cuenyromeit BM.
TpeGoBaHUs K YPOBHIO PECYPCOB MPeIbIAYIIEH
BM HOHIKAIOTCS M OHA CTAHOBHTCS B OOILYIO
YHOPSIOYEHHYIO Ouepeb

Bb10op Hanyu1ero o BpeMeH! pa3MeIeHus,
npu CO6J'I]0Z[€HI/I]/I BCEX orpaaneHHﬁ

Puc. 2. Cxema aaropurma pacnpenenenus pecypcos LHO/I
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'Web-ceppeper

Pacmpenenurens
N . H 52 5
i, 1€D, T; arpy p, /) rGmempememe————g-—-—-—- \
:
\A L{eHTpaTbHELT P :
Y\ | P
— ) ! —» [TaMATE KIacTepa I
P - Gydep P !
I
______________________ :
]

_____________________ \
Bazossle Momens CMO TIpH pacuéTe | :
P; - MMN | !
P; — MM|N|m ! I
PJ — 1-P1-P3 | :

|
| I
1 I

Puc. 3. ®opmanuzoBannas moaesn [O/1

Jis CMO M [M |[m|n, 1<n<oo, 0<m<oo rpad cOCTOAHUI M300pakeH Ha PUCYHKE 4.

Puc.4. I'pa¢ cocrossauit CMOM |[M |[n|m

B crannonapHOM pexuMe paclpeneseHue BEpoSITHOCTER cocTossHui nanHou CMO umeer
Bua [12]

P
k!
P = —, 0<k<n, (15)
e o (2]
Zi+pn+ n
ko k! n.nl P
n
P'“.[Pjs
m! \m
Pois = —, 1<s<m, (16)
e (2)
Z&+pn+ _ n
ko k! n.nl P
n
rae p:i—3arpy31<a cucTeMbl (B ciydae N<oo);
nu
3arpy3Ka CUCTEMBI:
m+n
q=1-R=> P;. @an
j=1
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Huco 3anmpocoB B CUCTEME:
m+n

N, = > k-P, . (18)
k=0
Oqepeﬂb B CUCTEMC:
m+n
N,= ¥ (k-n)-R,. (19)
k=n+1
BperI HaXOXICHUA B O4YEPEIN U Ha 06CHy>KI/IBaHI/II/I:
m+n
T=—t -k . (20)
nu(l-R) nu(1-R)
BpeMst oxxuganus samnpoca:
m-+n
T, =——o = kem . (21)
> nu(1-R) nu(l-FRy)
Bpewmst o6cmykuBanus 3anpoca:
m+n m-1
Toﬁcﬂ =Tc _To = + k= k=2 (22)
mu mu (1 -BR )

BepositHocTh TOTO, uTO r3uyeckue cepepsl kiacrepa [{O/] He 3aHATHI:
-1
n-1 ak an
° Lzm! ma—pJ ()

BeposiTHOCTB 3a/1€pKKH 00pabOTKH 3ampoca:
n

a
Ph=R——. 24
> =R ) (24)
BeposiTHOCTB MOCTYIUIEHUS 3aIipoca 0e3 ouepeu:
R =1-Pp. (25)

JI71s1 5pJIaHrOBCKOM CHCTEMBI C OTKa3aMM, KOTOpasi COAEPKUT N MapaijIeIbHbIX CEPBEPOB U
HEOTPaHUYEHHBIN IEHTPAIBbHBIA Oydep, cpeaHee BpeMs HaXOXKIEHUsS 3ampoca B KiacTepe OyaeT
paBHo [3,11]:

T, =| TR +(7,+7 )P, + 7, P L (26)

cp~ | sl @ s)'2 r'3 1-P
—Ts
s+1

p__ Nhp
=N pu-A~Ap
N3 monmyueHHBIX BBIPOKEHHUI BHIHO, YTO CPeAHEE BpeMsi 00pabOTKH 3alpOCOB KJIACTEPOM
LHO/I 3aBHCHT OT €ro 3arpy3Kd BXOAHBIM IIOTOKOM 3asiBOK M OT 00beMa BHYTPEHHEH pa3ienseMoit
namsTu. 3agaBas TpeOyemoe BpeMs 00paOOTKH 3asBKH KJIACTEPOM, MOXHO OMpeNesITh He00Xo-
JMMBIE JUIS 3TOTO MapaMeTpsl cepBepoB 1 BM knacrepa.

rue 7, = T

MoaebHbIN IKCIIEPUMEHT

Ha si3pike mporpammupoBanust Python pa3paboTrana UMHUTAIIMOHHAS MOJIENb, PEaTH3YIOIIas
IIPEICTABICHHBINA ATOPUTM (CBUAETEILCTBO O FOCYAAPCTBEHHOW PETUCTPALUK IPOrpaMMBbl I
OBM Ne 2020617795 ot 15.07.2020 r.). UmuTanmonnoe MoaenupoBanue nposoamiock s [{O/],
peannzoBaHHOrO0 Ha 0Oasze mHOpacTpykTypsl Huawei 2488, mpoueccop Intel(R) Xeon(R) Gold
6154, 512 Gb nmawmsrtu, conepxaniero 10 xoct u 40 BM. I'panuist Tpedyembix pecypcoB BM re-
HEpPUPOBAIUCH CcIy4yaiiHbIM 00pazoMm B uHTepBaie 35-70% pecypcoB cepBepa. [Ipomycknas cmo-
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COOHOCTB CHCTEMBI KOMMYTaIUK ornpenenena B npeaenax 0.7 - 1 I'6/c. Cayvaiinoe BpeMsi MUrpa-
uuu BM 3agaBaniocs ramma pacnpenenenueM. PacrpeneneHne KoJIMyecTBa 3alpalivBaeMbIX pe-
CypcoB Uil Kaxaoii BM ommcaHo HOpMalbHBIM 3aKOHOM. OOOOIIEHHBIC MOKA3aTeIN KauecTBa
pacnpenenenus pecypcos LIO/] mpeacrarnens! B Tadaumnax 1-4.
Tabmuna 1
IIponieHT MCc0JIb30BaHMS KoJIMuecTBa cepBepoB kiactepa [{O/]

KosmgecTBo cepBepoB Kiactepa 112 (34|56 |7]8]9 10
% MCIIONIb30BaHUS CEPBEPOB /10 peann3alun 85 163 1100181 |42 137 |34 | a5 | 30 | 40
QIropuTMa
%6 MCTIIOTIb30BaHUS CEPBEPOB MOCIIE Peau3aluu
QIropuTMa

3|75 1700|75 |- | —-|—-|—-1]—-]-

Tabmuma 2
[TponienT ncnonp3oBanus 0ydepHoit namsitu cepBepon kiactepa [{O/]

KonnuectBO X0CTOB 1 2 3 4 5 6 7 8 9 | 10

% 3ajeiicTBOBaHUS MAMSTH JI0 pa3MeIIeHUs
BM 54 | 47 | 70 | 31| 23| 25| 20| 30|40 | 43

% 3a/IcCTBOBAHUS MAaMSITH I10CJIE

pasmenienns BM 80l65|40|70| - | = | = | = | = | =

Tabnuna 3
Bpems pa3menienns BUPTyalnbHbIX MalllMH Ha cepBepax kiacrepa [1O/]
Konnuectso BM 5 7 9 12 15 20 25 40
Bpewmst pa3menieHus cex. 12 19 25 31 50 75 85 90
Tabnuna 4

Bpewms o6paboTtku 3anmpocos kinacrepoM [HOJ]

3arpy3ka cepBepoB 035 | 0.37 | 040 | 043 | 047 | 0.50 | 0.60 | 0.65

Bpewmst 06pabotku 3ampocos cex. | 0.103 | 0.147 | 0.183 | 0.216 | 0.342 | 0.451 | 0.575 | 0.647

W3 pe3ynbTaToB MOAETUPOBAHUS CIIEAYET, YTO IPUMEHEHHUE JTaHHON MOJEIH pacipeerne-
Hus pecypco kiactepoB 11O/l nenecoo6pazno npu kommuectBe BM He npebrmaronux 20. [Tpu
3TOM KOJIMYECTBO Ucnonb3yeMbix cepBepoB LIO/] cHmxkaetcst Ha 60%.

3ak/royeHue

Jlns pemieHust M MccaeloBaHus 3a1aul 3()()EeKTUBHOrO pacrpeieseHns pecypcoB BbIUKC-
JUTeNbHOTO Kiacrepa odmaunoro IO/l mpenioxkeH nmoaxoa, B OCHOBE KOTOPOTO JiexKaT IBPUCTHU-
YEeCKU JKaJHbII alropuTM C MPOLETypOi OrpaHUUYEHHOIO nepedopa U OrpaHUUYEHHs] Ha PECypChl
anmapaTtHo-niporpamMmHoro komiiekca [OJl. ['myObuna mepebopa, onpeaensronias MaKCUMalIbHO
BO3MO’KHOE YHCIIO CEPBEPOB U BUPTYAIbHBIX MAIUH, I KOTOPHIX Ha3HAYaeTCsl pacrpesiesieHue,
oOecnieurBaeT HEOOXONMMBIM OajgaHC MEXIy KaueCTBOM CEpBHCAa U BPEMEHEM pacIpe/eeHHs.
[TocnenoBaTenbHOCTh pEIIEHUs 33/a4 paclpesieleHnss U 0aJaHCUPOBKU HArpy3KH COCTOUT M3
CIIEAYIONIMX ATAIOB: ONTHMAIHHOE pacHpeeNIiCHHe MPOrPAMMHBIX MTPHIIOKEHHUI MO0 BUPTYATbHBIM
MallliHaM, pachpeesieHue BUPTYalIbHBIX MalluH Mo cepsepaM kiactepa IO/, mocTtpoenue cxe-
MBI QJITOPUTMa, ONpeiesIeHne OCHOBHBIX MMOKa3aTenel kayecTBa oOpabOTKU 3alIpOCOB MyTEM aHa-
JUTUYECKOTO U UMUTALIMOHHOTO MOJICTUPOBAHMS. Y UUTHIBAsL, YTO MOJOOHBIE CTOXAaCTUYECKHE CH-
CTEMBI yIOBIETBOPSIOT YCIOBUIO SPrOAMYHOCTH, mapaMmeTpsl kiacrepa L{O/I, onpenensronme oc-
HOBHBIE TOKa3aTeNIM KayecTBa 0OpabOTKHM 3ampocoB, orpeseneHbl kak nokazarean CMO, ¢yHk-
LMOHHUPYIOIIUX B CTallMOHApHOM pexume. Vcnonp3oBaHue mpejuiaraeMoro mojxojia Mo3BOJISET
000CHOBAHHO pelaTh 3aa4u PallMOHAIBHOTO UCIOIb30BaHus obopynoBanus LIO/].
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Annomauyun. B cmamve paccmampusaromcsi npobiiemvl 3aujumol cemeso UHGpPacmpyK-
Mypul 6 3Hep2emuKe om PAa3HOOOPA3HBIX VePO3, CA3AHHLIX C GHEUHUMU AMAaKamu (ONacHbIMU
8030€UCMBUAMU U NPOHUKHOBEHUSIMUL).

Memoowt u pesyromamel. [Ipeonacaemcsi mexnonio2us UCNOIb308AHUsL Helpocemel O
AHAU3A NOBEOCHYECKUX XAPAKMEPUCTUK 3aUUaeMotl UHGOPMAYUOHHO-YIPABISAIOWeEN Cuchie-
mot. Chopmynuposanvl HANPAasIeHUs COBEPULEHCMBOBANHUS CUCTEM UHGOPMAYUOHHOU OE30NACHO-
cmu 8 OMHOWEHUU KPUMUYECKOU UHMOPMAYUOHHOU UHGPACMPYKMYPbL CLONCHBIX IHepeemuye-
CKUX 00bEKmMOo8 ¢ UCNONIb30BAHUEM HEUPOCeme8020 AHAIU3A NOBEOCHYECKUX XaAPaKmepucmux 3a-
wuwaemot UHGOPMAYUOHHO-YIPABTAIOWEN CUCTEMbL C NOOOEPIHCKOL NPOMOKOJI08, 0becneuusa-
FOUWUX 3AWUMY KAHAL08 C8S3U U CemeBoe IKPAHUPOSAHe.

3aknwuenue. ObocHo8aHa YenecooOPA3ZHOCMb NPUTLONCEHUS ONUCHIEAEMOU MEXHOI02UU
nymem aHanu3a noseoenus OJisi 8blAGNEeHUs. 8PEOOHOCHbIX ACNEKMO8 8 WUPPOSAHHOM mpaguKe
0e3 e20 OewupposKu, Ha OCHO8e CIMAMUCTUYECKUX OAHHbIX 3anpocos u omeemos. Coelan 661600
0 HeoOX0OUMOCMU UCNONIBL30BAHUSL MEXHOL02UU KPUNMOSPAPUUECKUX WLTI0308 8 OMKA30YCMOUYU-
B0M UCNOJIHEHUU UHINESPUPOBAHHBIX C HeUpOCeme8blMU CepeUCcAMU AHAIU3A NOBEOeHYECKUX Xd-
PAKMePUCMUK Y4acmHuKos (V3108) CUCHeMbL.

KawueBble cjioBa: dHepreTrka, WH(GOPMAIMOHHO-YIIPABIISAIONIAas CUCTeMa, HH(OopMaIu-
oHHas 0€30IaCHOCTb, aHAJIM3, 3allUTa

Annotation. The article discusses the problems of protecting the network infrastructure in
the energy sector from various threats associated with external attacks (dangerous influences and
intrusions).

Methods and results. The technology of using neural networks to analyze the behavioral
characteristics of the protected information management system is proposed. The directions of im-
proving information security systems in relation to the critical information infrastructure of com-
plex energy facilities are formulated using neural network analysis of the behavioral characteris-
tics of the protected information and control system.
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Conclusion. The expediency of the application of the described technology has been substanti-
ated by means of analysis to detect malicious behavior in encrypted traffic without decrypting it, based
on the statistical data of requests and responses. It is concluded that it is necessary to use the technol-
ogy of cryptographic gateways in a fault-tolerant design integrated with neural network services for
analyzing the behavioral characteristics of the participants (nodes) of the system.

Key words: energy, information management system, information security, analysis, pro-
tection

Beenenue

B Hactosimiee Bpems BHeApeHUe HU(POBBIX TEXHOJIOTHH WH(OPMAIIMOHHO-YIIPABIISIOMINX
cucteM U OypHOe pa3BUTHE smart-3JIEeMEHTOB CIIOCOOCTBYIOT PACHIMPEHHUIO PHUCKOB U YIpo3
HECaHKLMOHMPOBAHHOTO BMewlaTenbcTBa [1; 2]. B sHepreTuke 3TO CO31aeT CUTyallMM CETEBBIX
OTACHBIX BO3JCUCTBUM U MPOHUKHOBEHUH [3; 4; 5].

Jis mpeosiosieHus] HETaTUBHOTO BIUSHHS (DAKTOPOB, CO3JAIOIIMX CHUTYAIlMH CETEBBIX
OMACHBIX BO3ACUCTBUNA M NPOHUKHOBEHUH, NPEANPUHUMAIOTCA pa3IUYHbIE MEpbhl, 3alllUThI
CeTeBOM WHQPACTPYKTYPHl OT pa3HOOOpa3HBIX Yrpo3, CBS3aHHBIX C BHEIIHUMHU aTakaMmH,
BPEIOHOCHBIM KOJIOM, MOMBITKAMH CIIEKEHUSI, IepexBaTta HHPOPMAIUU U IPYTUMH PUCKAMH IS
MH(POPMAIIMOHHO-YIIPABIISIFOIINX CUCTEM CIIOKHBIX SHEPTeTHYECKIX 00BEKTOB [6; 7].

Kpowme Toro, orpoMHoe 3HadeHHe MPUOOPETarOT BOMPOCH! o0ecneueHnss HHPOPMAIIOHHOMI
0€30MaCHOCTH CJIOKHBIX YHEPTETHUECKUX 0OBEKTOB, IOCKOJIbKY BaKHO HE TOJBKO MOIYYHTh, HO U
COXPaHUTH MOJIy4eHHYI0 HHpopMmaruio [8; 9].

AHaJM3 NoOBeJAeHYEeCKNX XapaKTePUCTHK 3aIMIAaeM0il HH(POPMALIMOHHO-YIPABJISIO-
el CHCTEMBI

HeobxomumocTs pa3pabOTKH MHTEILIEKTYAIbHBIX METOJOB OOHAPYKEHHUSI CETEBBIX OIACHBIX
BO3/ICHCTBUI M NPOHUKHOBEHHUI HAa OCHOBE aHAIW3a MOBEACHYECKUX XapaKTEPUCTHK 3allUINAEMON
MH(POPMAIIIOHHO-YIIPABIISIONIEH CcUCTeMbl OOYyCJIOBJIEHA HEJOCTaTKaMHM TOAXOAO0B LEHTPAIH-
30BaHHOT'O YIPABJICHUS JOKAIBHBIMU MOJUTUKaMHU 0e30macHOCTH VPN-KIMEHTOB U KPUIITOIILTIO30B U
aHajauTU4eckoi 00paboTku. KpunTounumos3bl TOMBKO YAaCTUYHO PpEIIAlT MpodiaeMy (GuibTpanuu
Pa3IMYHBIX TEXHOJNOTMYECKHX JAHHBIX, IO3BOJLSIIONIMX ABTOMAaTUYECKH HACHTU(PUIMPOBATH
HECaHKIIMOHHPOBAaHHbIE MOMBITKY MepexBaTa NH(POPMALIMH U €€ UCIIOIb30BaHMS ISl IPOHUKHOBEHHUSI.

Henocratounass 3¢ (eKTUBHOCTh CYIIECTBYIOIIMX CHCTEM 3allUThl Ha 0a3e HJIEeHTH-
¢uKkauuyu M ayTeHTU(UKAIMK MOJIb30BaTeNed Mo cepTudukaraM OTKPBITHIX KItOUed U mIp. 00y-
CJIOB-JIEHA OTCYTCTBUEM 3(D(PEKTUBHBIX METO/I0B OBICTPOTO aHAIM3a PA3IMYHBIX TEXHOJIOTHUYECKUX
JAHHBIX, 3aTPYIHSIONIMX ONEPATUBHYI HACHTU(UKAIMIO TMOINBITOK MPOHUKHOBEHUS W HHBIX
cereBbIX arak. CyIleCTBYIOUIME TEXHOJIOIMH OOMEHa KJIIYaMH, Kak MpaBWJIO, OCHOBaHbI Ha
anroputMe udou-Xenamana, KOTOPbINA yI3BUM A MOAUGUKALMN JaHHBIX B KaHAJE CBS3H, B
TOM YHCJIE JJIs aTaKH.

[Ipennaraemasi TEXHOJIOTHS HUCIIOJI30BAHUS HEHpOCETeH ISl aHaan3a MOBEIEHYECKUX Xa-
PAKTEpUCTUK 3alUINAaeMON HH()OPMALMOHHO-YIPABIISIONIEH CUCTEMBl MOXKET MPHUMEHSTHCS Kak
cocraBHas yacth ACY pa3nyHbIX YPOBHEH U pa3iMuHBIX NMPEAMETHBIX oOsacTeil, B uHpopmaiu-
OHHO-YIIPABJIAIOIIMUX CHCTEMAaX U T.NI. DJIEMEHTHI IPEIaraéMoil TEXHOJIOIMH B3aHMMOCBS3aHHbIX
0o0y4aeMbIX HEHPOHHBIX CETel MOTyT BHEIPSATHCS B COCTaB MH(GOPMAIMOHHO-YIIPABISIOMIUX CH-
CTEM CJIO’KHBIX SHEPIreTUYECKHX OOBEKTOB.

Hampumep, B COepbaHKke ceroiHs HEHUPOCETH HUCIONB3YIOTCS B IIEJIOM pSE pPEIIeHUN
obecnieueHrs HHHOPMAITMOHHON OE30MaCHOCTHU:

-B cucremax noseneHueckoro aHanu3a (UEBA) — nis mpeaukaTMBHOTO MOBEIEHYECKOTO
aHaJIM3a Ha OCHOBE OTKJIOHEHMsI OT MMATTEPHOB MTOBEIECHNUS [10JIb30BATENS;

-B MEXCETEBBIX 3KpaHax cieayromero nokoysenus (NGFW) — mist ceTeBoro mpeankaTvB-
HOT'O aHaju3a, B yacTHOCTH BhIsiBIeHUsI DDoS-atak u DNS-3anpocos (DGA-10MeHOB # T.11.);

- B Tu1aTopMax OpPKECTpalliy M aBTOMAaTH3al[MU pearupoBaHUs HA MHIUIEHTHI HHPOpMa-
monHo# 6e3onacHoctu (SOAR/IRP);
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-B aHTU(POA-cHcTeMaX. 371eCh 3a/IeHCTBYETCS] MHOXKECTBO MEXaHW3MOB, B YaCTHOCTH MeXa-
HU3MBbI IOCTPOEHUS rpadoB U B3aUMOCBA3€H COOBITHI, TOBEJEHYECKOTI0 aHAIM3a U OTKJIOHEHHH, 00y-
yeHrne Ha 0a3e paHee BBIBJICHHBIX MOIICHHUYECKUX U JISTUTHUMHBIX JICHCTBHM, aHAIN3 «KJIaBUATYP-
HOT'O OYEpKa» U «I104YepKa JABM)KEHHS MBILLIKI, IIEPEX0/1a 0 KPOCC-CChUIKaM M OaHHEpaM U 1p.;

- B PELICHUAX 11 MOHUTOPUHTA U 3alIUThl KOHEUHBIX Touek (EDR) u necoununax — mis
aHaiu3a rnoBeAeHus ¢ailyios, cornocTaBiaeHus ¢ 0a30i BPEIOHOCHBIX JAEHCTBUM U BBIABICHMS I10-
nozputenbHoro 110 u np. [10].

TexHONOrUs MCNONB30BaHMUS HEMPOCETEH [UIsl aHAIW3a IOBEICHYECKHX XapaKTEPUCTHK
3anMIaeMoil MHPOPMALMOHHO-YIIPABIAIONIEH CHCTEMBbl 0a3upyercs Ha METOAAX HHTETPaLuu
MOJIeNIel JaHHBIX U TPOrpaMMHBIX HHTepQeiicoB uHTerpupyeMoix cucteM [11]. TexHonornueckue
pEILIECHNsT OCHOBAHbI HA COBPEMEHHBIX TEXHOJIOIMSAX UHTETPAlMK IPWIOKEHUM, B TOM 4YHCIIE Cep-
BHCHO-OPHEHTUPOBAHHOIN apXUTEKType, KOTOpas 00eCIeunBaeT CTaHAapTU30BaHHbIC HHTEP(EHCHI
MEXCHUCTEMHOT'0 B3aMMO/ICHCTBHS B pa3pe3e KOHKPETHBIX KOMIUIEKCHBIX oTpedHocTel [12].

Takum o0Opa3oM, HapaboTaHHast 0a3a MO3BOJSET HA OCHOBE TEXHOJIOTUH HCIOJIB30BAHHUS
HelpoceTeil co3naTh pacipenesieHHY0 UH()OPMAIMOHHYI0 CUCTEMY 3JIEKTPOHHOIO OoOMeHa JaH-
HbIMHM B KOPIIOPATUBHOM CETU HSHEPreTHUECKUX KOMIAHUM ¢ MPUMEHEHHEM TEXHOJIOTHMH KPUIITO-
rpadMuecKux MUI030B B OTKAa30yCTOWYMBOM HCIOJHEHUHM MHTEIPUPOBAHHBIX C HEHPOCETEBBIMU
CepBHCAaMHU aHAJIN3a MOBEJECHUYECKUX XAPAKTEPUCTUK YYaCTHUKOB (Y3JI0B) CUCTEMBI.

Hcnonb3oBanue HEHPOCETEBBIX TEXHOJIOTHIl JJIsi AHAJIM3Aa NMOBEJCHYECKHX XapaKre-
PHMCTHK HH(OPMALMOHHO-YNIPABJISIOLIEH CHCTEeMBbI

OCHOBHBIE TPYAHOCTH B 00ECIIEUEHNH HA/IEKHOM 3allIUThI OT yrpo3 0e301macHOCTH UHPOp-
MAaIMOHHO-YIPABIISIONINX CHUCTEM CIIOKHBIX SHEPreTUYECKHX OOBEKTOB CBS3aHBI C Manod(Qex-
TUBHBIM NIPOIPaMMHBIM 00€CIieueHHEM I10JIb30BaTeNIel CPEJCTB 3aIUThI, TPYAHOCTSIMU B BbIOOpE
aJIeKBaTHBIX HACTPOEK CHCTEM HH(GOPMAIMOHHON 3alUThl KPYINHBIX HH(POPMALMOHHO-
YIIPaBJISIONUINX CHCTEM, KOTOPBIE BCE OOJbIIE UHTETPUPYIOTCS C CETIMH OOLIEro MOJb30BaHUs, a
TaK)X€ C HEBO3MOXKHOCTHIO CBOEBPEMEHHOI'O PEarnpoBaHUs Ha MOSIBIIEHUE HOBBIX YTPO3.

C nmomolIpl0 HEMPOCETEBOrO aHANIM3a MOBEAECHUYECKMX XAPAKTEPUCTHUK 3allMIAEMON WH-
(hopMallMOHHO-YIIPABIISIIOIIEH CUCTEMBI MOSBISETCS BO3MOXKHOCTh (DOPMHUPOBATH MOBEIEHUYECKHE
MOPTPEThl YYaCTHUKOB (Y3J70B) CHUCTEMbI, HJACHTU(PHUIUPOBATh YYACTHUKOB (Y3JI0OB) CHUCTEMBI IO
naTTepHaM (XapakTepHbIM OCOOEHHOCTAM HX MH(MOPMAIIMOHHON aKTMBHOCTH), CTPOUTH MPOGUIN
YCTOMYMBOTIO (IITATHOT'O) MOBEAECHUS U BBISIBIISITH aHOMAJIBHBIE OTKJIOHEHUS OT HUX.

OCHOBHBIMHU HampaBJICHUSIMH COBEPILIEHCTBOBAHMS CUCTEM MH(YOPMAIIMOHHON 6e30macHo-
CTH B OTHOIIEHUM KPUTHUYECKOW MH(POPMALMOHHON MH(PACTPYKTYPHI CIOXKHBIX YHEPreTHUECKUX
00BEKTOB C MCIOJIb30BAaHUEM HEMPOCETEBOI0 aHAJIN3a MOBEIEHYECKUX XapaKTEPUCTUK 3alluiiae-
Mo HH(POPMALMOHHO-YIIPABJISIONIEH CUCTEMBI SIBJISIOTCS CIIEAYIOIINE.

- UCTIOJIb30BaHHE B KAU€CTBE MCTOYHMKOB JIaHHBIX Pa3IMYHBIX KaHAJOB 000pOTa JaHHBIX
MEX/1y YYaCTHUKAMU CHCTEMBI;

- MOHUTOPHHT U aHAJIU3 Pa3IMUHBIX XapaKTEPUCTUK MMOBEACHUS YUaCTHUKOB CUCTEMBI;

- oboraieHre cBeIeHni 00 yUaCTHHKAX CHCTEMBbl pa3BEPHYTHIMH JJaHHBIMU 00 UX UHDOP-
MAaIlMOHHOMN aKTHBHOCTH;

- OllpeiesieHNe YCTOWYMBBIX XapaKTePUCTUK UHPOPMAITMOHHOW aKTUBHOCTU - IOCTPOCHHE
npoduss ToBeIeHUS! yYaCTHUKOB CHCTEMBI;

- (huKcays OTKIOHEHUH OT YCTOHYMBOI MH(OPMAIIMOHHON aKTUBHOCTH;

- aHaJU3 BBIABIEHHBIX aHOMAJMN BO B3aUMOCBSI3U C COOBITHSIMH 0€30MacCHOCTH, UJIEHTH-
(uKaIys BO3MOKHBIX CETEBBIX aTakK;

- PETPOCHEKTUBHBIM aHalIN3 paHee HAKOIUICHHBIX NaHHBIX JJIs OOHApYKEHUs aHOMalIui
MH(POPMAIIMOHHOM aKTUBHOCTH B IPOIILIOM;

- BIpa0OTKa pEeKOMEHAALUi JUIsl ONEPaTUBHOIO PEarMpoOBaHUs B OTHOIIEHUHM YYaCTHUKOB
CUCTEMBI;

- aBTOMAaTUYeCKas afanTalys UCIOIb3yeMON aHAJTUTUYECKON MOJEIU IIPU U3MEHEHUH UH-
(opMalMOHHOI aKTUBHOCTH Y4aCTHUKOB CUCTEMBI,
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- OIICHKa HEOOXOUMOCTH BHECEHUS KapIUHAIBHBIX HM3MEHEHUH B pPabOTy CUCTEMbI WIIH €€
CTPYKTYPY.

Hanpumep, y xomnannu IBM nMeercs IUPOKUHN CIIEKTP NPUKIIAJHBIX CEPBUCOB IS aHa-
JIM3a MOBEICHYECKUX XapaKTEPUCTHK 3aIlUIaeMoil HHGOPMAITMOHHBIX cucTeM [13].

JUis TepCreKTUBHBIX CHUCTEM 0e30MacHOCTH WH(POPMALMOHHO-YIPABISIOMIUX CHCTEM
CIIOKHBIX DHEPreTUYECKUX OOBEKTOB COOTBETCTBYIOIIMX TPEOOBAaHUSAM K CPENICTBAM KpPUIITOTpa-
¢udeckoil 3amuTh HHPOPMALIMK OYEHb BaXKHO MMETh MEXaHU3MBI MOJyYEHHs OICHOK KauecTBa
pellleHrs MOCTABJICHHBIX Iepe]l HUMHU 3aJlady, TO €CThb BEposiTHOCTEN obecriedeHusi TpedyeMoro
YpPOBHSI 0€30MAaCHOCTH W YPOBHSI CHUXKEHHS puckoB [14; 15]. JIms 3TOro MCIONb3yrOTCsT MOJCITH
yrpo3, METOJIOB UX pealln3aliy, CIOCO00B UX NMpEeAOTBpalleHus U HelTpanu3auuu [16; 17]. ITonas-
30BaTeNId OTJEIbHBIX CPEJICTB 3aIUThI, @ TAKXKE PYKOBOJIUTEIN SHEPreTUUYECKUX KOMITAHUM, UMe-
IOLIMX B CBOEM COCTaBE KPYIHBIE MOApa3/eseH s 6€301acCHOCTH UH(OPMAIIMOHHO-YITPABIISIOIINX
CUCTEM CIIO’KHBIX SHEPreTUYECKUX 00BbEKTOB HYKIAIOTCS B MHCTPYMEHTAX JUIsl IOCTPOSHUS MOBe-
JEHUYECKUX MOJIEIed U aBTOMATUYECKOW KOPPESLUU COOBITUI /JIsl PEJOTBPAIIECHUS U3BECTHBIX
Y HEU3BECTHBIX MeTOJ0B atak [18]. be3 oneHok coObITUII MTPOBOAUTH ONMTUMU3AIMIO CUCTEM HH-
(dbopmManoHHO 0€30MacHOCTH B OTHOIICHWH KPUTUYECKOH MH(POPMAIMOHHONH MH(PPACTPYKTYPHI
Y OCYILIECTBIISATh YIPABJIEHUE UMHU OUEHb 3aTpyAHUTENBHO [19; 20].

IToaxonsl K BBISIBJCHHI0 BPEIOHOCHOIO IOBeeHHS! B paMKax HH(OPMALMOHHO-
YIPaBJISKIIHX CHCTEM

Y 1auHbIM IpUMEPOM IPUIIOKEHUS ONUCHIBAEMON TEXHOJIOTHH SIBJISIFOTCSI CEPBUCHI aHAIM3a
B paMKax cucTeM 0e30MacHOCTH MH(POPMAIIMOHHO-YIPABISAIONIUX CUCTEM, KOTOPhIE OCHOBAHBI Ha
METO/IEC BBISBJICHHS BPEAOHOCHOTO TOBEACHUS B MIM(PPOBAHHOM Tpaduke 0e3 ero AemudpoBKH,
Ha OCHOBE CTAaTUCTHYECKHUX JIaHHBIX 3aIIPOCOB U OTBETOB [21].

B 2006 r. rpymnmna pocCUHCKUX YYEHBIX U MHXKEHEPOB Hoiyumia npemuto IIpaBurenscTBa
P® B obnacTu HayKH M TEXHUKU MMEHHO 32 TaKyl TEXHOJOTHMIO: 3a CO3/laHhe WH(OPMAIlMOHHO-
AHAJIUTUYECKOTO KOMIUIEKCA MOHUTOPHUHTA 3JIEKTPOHHBIX COOOIIEHHUH B rI100abHBIX TEIEKOMMY-
HUKAIIMOHHBIX CeTAX [22].

HaunbGonee ynoOHbIMM 1711 TIPAKTHUECKOTO HCIIOJIb30BAHUS SIBJIIOTCS aHAJTUTHYECKHE Me-
TOJIbI B BUJIe (DOPMYJIBHBIX 3aBUCUMOCTEH, CBS3BIBAIOLINX MEXy OO0 Mmokazaresnn HHpopmalu-
OHHOM 0€30IacCHOCTH B OTHOILIEHUHM KPUTHYECKONW MH(POPMAIIMOHHON MH(PACTPYKTYpHI C yUETOM
[apaMeTPOB, ONMUCHIBAIOIIUX YIPO3bl CETEBBIX aTaK Ha MHPOPMAIMOHHO-YIPABIISIONIUE CUCTEMbI
CIIOKHBIX DHEPTeTUYECKUX 0OBEKTOB. JIJi MX MOIY4YEHHS JOJKHBI ObITh MCIOIb30BaHbl METOIbI
TEOPUH MAaCCOBOI0 00CITYKMBAHUS U TEOPUHU PEreHEPUPYIOIINX IPOLIECCOB.

OpnHako MOJIy4UTh TaKue€ 3aBUCUMOCTHU JJII MHOTUX MPAKTUYECKUX CIIy4aeB HE yJIaeTcs U
€IMHCTBEHHBIM IIyTEM MOJYyYEHHs KOJIMYECTBEHHBIX OLIEHOK 3((EKTUBHOCTH CUCTEM 0€30MacHO-
CTH UHGOPMAIIMOHHO-YIIPABIISIOIINX CUCTEM CIIOKHBIX SHEPT€TUUYECKUX OOBEKTOB SIBISIETCS UMU-
TAlMOHHOE MOJEJINPOBaHMs. BaKHBIMM 3J€MEHTAMM MaTE€MaTHYECKOIrO armapara MOCTPOCHHUS
OILICHOK C MOMOIIbI0 UMHUTAIIMOHHBIX MOJIEJICH SBJISIOTCS CHEUAIbHbIE METOJbl CHUKEHUS JHC-
NepCUH, OCHOBaHHBIE Ha METOJIE CYIECTBEHHOH BBIOOPKH, MO3BOJISIONIME MOIYYaTh JOCTATOYHO
TOYHBIE OLEHKHU I MAJIbIX BEPOSITHOCTEH.

JIJ11 *MUTAIIMOHHBIX MOZEJIEH KIIFOUEBBIM SIBIISIETCS BOIPOC O TOYHOCTH M JOCTOBEPHOCTHU
MMOCTPOECHHBIX MOJIeJIel, BOZMOKHOCTH JJOBEpHS IMOJYy4aeMbIX C MX IOMOIIBI0 OLIEHOK. OLEeHUThH
aJIeKBaTHOCTh MMHUTALMOHHBIX MOJEJIEH MOXHO Ha OCHOBE CPAaBHEHUS IOJY4a€MbIX C MX IOMO-
IIbI0 PE3Yy/IbTATOB C AHATUTUYECKUMHU OLIEHKAMU, KOTOPBIE YIAeTCsl MOJIYUYUTh I YaCTHBIX CIIy-
yaeB. B ciyuae ux coBnaneHus 06a moaxoja: aHATUTUYECKUH M UMHUTAIIMOHHBIN MOJIy4aroT B3a-
MMHO€ MOATBEPKICHHUE.

IlepcnexkTuBHBIe  npodjaemMbl  oOecnedyeHMss  0e30MACHOCTH  HMH(OPMAIMOHHO-
YHPABJIAIOUIUAX CHCTEM CI0KHBIX IJHEPreTHYeCKUX 00beKTOB

CoBpeMeHHBIE CUCTEMbI oOecrieueHHst 6e30MacHOCTH UH(OPMAIIMOHHO-YIIPABIISAIONIUX CHU-
CTEM CJIOKHBIX PHEPreTUYECKUX OOBEKTOB, XOTSI U UCHOJB3YIOT BCe 0oJiee pa3BUTHIE alTOPUTMbI
MPEJOTBPAICHUS MPOHUKHOBEHUSI U PEaM3alliy OMACHBIX YTPO3, HE CIOCOOHBI 00ECIeUuTh ra-
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paHTpoBaHHOU 3amuThl [23; 24]. M3ouipeHHble METOABI MPOBEACHUS aTak Ha MH()OPMaIMOHHO-
YIPABISAIOIUE CUCTEMBI B JHEPre€THKE, CIOXKHBIE MEXAHU3Mbl IIPOHUKHOBEHUS BPEJOHOCHBIX
3JIEMEHTOB NPUBOJAAT K TOMY, YTO 4YacTh aTaK OKAa3bIBAIOTCSI CIIOCOOHBIMU IMPEOJI0JIETH KPUIITO-
rpaduyeckue mIo3bl. B 3TuX ciaydasx HE00XO0AMMO CBOEBPEMEHHO pPearupoBaTh HAa BO3HUKAIO-
LI1€ ONACHOCTH, HEUTPAJIN30BaTh UX UCTOUYHUK U YCTPAHATD [TOCIEACTBUS.

JU1 3TOro NCHOJB3YIOTCS CHEelMaIbHbIE CUCTEMbl OOHAPYKEHHsI aTakK, BXOJAIINE B COCTaB
MPAKTUYECKH BCEX CEPbE3HBIX MH()OPMAIIMOHHO-YIPABIISIONINX CHCTEM: IUTI03BI 0€30IaCHOCTH C
HOJICP>KKON MPOMBIIUIEHHBIX IPOTOKOJIOB, 00ECIEUNBAIOLIME 3alIUTy KaHAIOB CBSI3U U CETEBOE
SKpaHUpPOBAHUE.

Ora 3a7a4a OKa3bIBAETCS BECbMa CIOXKHOMU IS KIIACCUYECKUX METO/IOB PaclO3HABAHUS CUTY-
aluii, U ee peleHue MOXKET OBbITh CYIIECTBEHHO YIIYUIIEHO 33 CYET MCIOJIb30BaHUS HIM(POBAHUS
Ka)XJOro TaKeTa Ha YHUKAIFHOM KJII0Ye, YTO 00eCIeYnBaeT rapaHTHPOBAHHYIO 3ALIUTY OT HOMBITOK
nemngpalyy nepexBaueHHbIX JaHHbIX, a TAKKE 3a CUET MpeylaraeMblX HaMH HEHpOCETeBBIX METO-
noB. Vicnionp3oBaHre HEHPOHHBIX CETEN B ATUX LIEJISX OKA3bIBAETCSI BEChbMA YCIICIIHBIM.

CoBpeMeHHbIE METO/Ibl IPOBEICHUS aTaK Ha MH()OPMAIMOHHO-YIPABIIAIONIUE CUCTEMBI B
SHEPreTUKE 3HAYNTEIBHO YCIOKHIINCH, M 00eCTIeYnTh MX 3()()EKTUBHOE BBISBICHUE C TIOMOUIBIO
TpaJULIMOHHBIX HEUPOCETEBBIX apXUTEKTYp He Bcerna ynaercs [25; 26]. HeoOxoaumo nmpoBoaUTh
aHaJIN3 JUHAMMKHU Pa3BUTHUS 3TANlOB peali3alluy aTak, UCIOJb30BaTh ClELUaIbHbIE METO/IbI OMU-
CaHMs TUIIOBOTO NOBEJEHMS CHUCTEMBI JJS TOro, 4TOObI 3((HEKTUBHO OINpPEIENATh XapaKTEepHbIE
MIPU3HAKU IPOSBIEHUS YIpo3 HHPOPMallMOHHOM Oe3omacHocTu [27].

3akiaro4enue

Baenpenue npemiaraeMoil TEXHOJIOTHH HEOOXOIUMO MPOBOJIUTH B BUJE MPOTPAMMHBIX U
anmnapaTHO-IIPOrpaMMHBIX CPEACTB, 00ECIEUNBAIOLINX aHAIU3 WH(OPMAIIMOHHBIX TIOTOKOB U BbI-
JAIOIIUX CUTHAJIBI CITy’k0aM HH(pOpMAIMOHHON 0e30MacHOCTH ISl IPUHATHS MEp 110 HeWTpanu3a-
LMY BO3HUKILIUX yIPO3.

Hcnonp30BaHue TEXHOJIOTMU KPUNTOTpauyecKux HUTI030B B OTKAa30YCTOHUMBOM HCIIOJHE-
HUM WHTETPUPOBAHHBIX C HEHPOCETEBBIMHM CEPBUCAMU AHAIM3a IOBEJCHYECKHUX XapaKTEPHCTHK
YYaCTHUKOB (y3JIOB) CUCTEMBI ITO3BOJIUT PUMEHSATh MHTEIUIEKTYaIbHbIE METO Il OOHAPYKEHHUS OIac-
HBIX BO3/ICHCTBUI U MPOHUKHOBEHUH JJIs1 HEUTpalu3aluu yrpo3 MH(POPMAIIMOHHON Ge30MacHOCTH €
HOAJEPIKKON IPOTOKOJIOB, 00ECIIEUNBAIOIIMX 3aIIUTY KaHAJIOB CBSA3U U CETEBOE KPAHHPOBAHUE.
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BEPUOUKANUA JUCKPETHbBIX MOJAEJIEU

I'maPOJIUTOCP®EPHbLIX ITPOHECCOB

VERIFICATION OF DISCRETE MODELS
OF HYDROLITHOSPHERIC PROCESSES

Cesepo-Kaskasckuin @edepanvhutii Yuusepcumem, Ilamuzopckuyii unmumym (¢unuan) CKOY,
Iamuzopck, Poccus | North-Caucasian Federal University, Pyatigorsk Institute (branch) of NCFU
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Annomauun. B cmamve paccmompena memoouxa epuhpuxayuu OUCKPEemHblX Mooenell
2UOPOTUMOCHEPHBIX NPOYECCO8 C UCNOTIL30BAHUEM PE3VIbMAMO8 ONbIMHO-DUILMPAYUOHHBIX Pa-
oom. Kax uszeecmmo, ounamuyeckue xapakxmepucmuku HenpepbieHulx Mooenel ((husuieckux oov-
eKmo8) u OUHAMU4ecKue XapaxKmepucmuky OUCKPEemHbIX AHAI0208 HENPEPLIBHbIX Mooelell cyuje-
cmeenno omauyaromcs. B pabome npueoosamcs pesynbmamul uUccied008aHus UMeHeHUus napa-
Mempo8 OUCKPemHbIX Mooelell 2UOPOIUMOCHepHO20 npoyecca npu U3MeHeHUU uazo8 OUCKpemu-
3ayuu No NPOCMPAHCMBEHHBIM KOOPOUHAMAM.

KuroueBble ciioBa: runponuTocepHbie MPOIECChl, TUCKPETHBIE MAaTEeMaTUYECKUE MOJIe-
71, BepuUKaLus.

Abstract. The article considers the method of verification of discrete models of hydrolitho-
spheric processes using the results of experimental filtration work. As is known, the dynamic
characteristics of continuous models (physical objects) and the dynamic characteristics of discrete
analogues of continuous models differ significantly. The paper presents the results of a study of
changes in the parameters of discrete models of the hydrolithospheric process when the sampling
steps change in spatial coordinates.

Key words: hydrolithospheric processes, discrete mathematical model, verification.

Beenenne IIpoGiieMa parMoHaIBLHOTO MPHUPOJIONIOIB30BAHMS MECTOPOXKIACHUSIMH THIPO-
nuTocepsl SIBISETCS EHTPAIBHON AT MHOTUX PETHOHOB. JTa mpobsiema, B MOCcieIHee Bpems,
paccMaTpuBaeTcsi Ha MHOTMX ypoBHsX. PacTeT umcino myOnukanuil Mo M3y4eHHUIO MPOLECCOB B
ruaponuTochepe, BHIOOPY 1eNeBbIX (PYHKINN U MPOSKTUPOBAHHUIO CUCTEM yrpaBieHus [1-6]. Pas-
paboTKa MaTeMaTHYECKUX MOJEJCH THIPOIUTOCHEPHBIX MPOIECCOB TOCTATOYHO TPYyJAOeMKas 3a-
nada [7-10]. PaccmaTtpuBaeMble MPOLIECChl U3MEHSIOTCS BO BpEMEHHU U B MIPOCTPAHCTBE, U MPOTe-
KalOT B 36MHOH MMOBEPXHOCTH Ha CYIIECTBEHHBIX ITyOMHAaX , KaK MPaBUiO, B HEOJHOPOAHOM cpe-
ne. B pesynbTare onbITHO-QUIBTpaMOHHBIX padoT (ODP) monydyaroT HHPpOpMAIUIO O Mpoleccax,
MMPOUCXOAAIINX B KOHCYHOM YHCJIC TOYCK. HpI/I 9TOM HapaMeTpbl, KOTOPBLIC ONPECACIAOTCA C HUC-
nonb3oBanrueM O®DP cooTBEeTCTBYIOT Mpolieccy B BEIOpaHHBIX Toukax. B mutepatype [5-10] moxka-
3aHBI PA3JIMYHBIC METOJIBI OTIMCAHUS PACCMATPUBAEMBIX MPOIIECCOB. B cTaThe paccCMOTPEHBI TIOC-
KO-TIPOCTPaHCTBEHHBIC MaTeMaTHYECKUE MOJIEIH TIPOIeccoB B TuaponuTochepe. IIpocTpancTBen-
HBIMH MOJIEJISIMU OTIMCHIBACTCS] TUAPOIUTOCHEPHBIN MpoIlecC B KOJUIEKTOpax (Iuractax), a BOAO-
YIIOPBI OMUCKHIBAIOTCS «TIOCKUMUY» YPaBHEHUSIMH (TIPOIIECC paccCMaTpUBAaeTCS Ha 3aJJaHHOM TUIOC-
KOCTH).
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Metonuky BepupUKaLUU TUCKPETHBIX MOJENIEH THMAPOPIUTOCHEPHBIX MPOIECCOB IMOKa-
KEM Ha IPUMEpPE MECTOPOXKICHMs, MOKa3aHHOro Ha puc.l. PaccmaTpuBaeMoe MECTOPOXACHHE
COCTOMT M3 JABYX BOJIOHOCHBIX IJIACTOB U FOPU30HTA TPYHTOBBIX BOJ. Jl0OBIYA THAPOMUHEPATIEHO-
IO CHIPbSl OCYIIECTBIIETCS U3 MEPBOTO BOJOHOCHOTO 1uiacta. [Ipu 1o0b1ue peanusyercss HecoBep-
LIeHHbIN B0103a00p. IIpocTpaHCTBEHHBIMU MOAEISIMU OMUILIEM ITPOLIECCH B BOJOHOCHBIX IIacTax

X
_ 2 _— KoHTpOnbHbIE
HoGsiBaroman F  CKBAJKIHEL
CKBaKHHA
L,
YO r 1
-l L 1 '
Ly
y
Pazpes Pacuetnas
MECTOPOKICHUS cxema
A
HoOsIBaroman
B X  CKBaKWHA .
- F 3 X
+—TpyntoBBIe __ |Z, Lz,
BOJIEL o L1
i \\ P o 4
~| Bomoymopsr | |z, 63 Ly,
¥
- TDract 1 ~/ 1
| _—TImact 2 ] LOTEEL Ly,
— y
¥
/
JaTank
z H3MEPEHUA YPOBHA

Puc. 1. Cxema mecTopoKICHUS

U TOPU30HTEC I'PYHTOBBIX BOJ:

ahl(X’ Y, Z’T) —k

oT

oH,(x,y,2,7)
T

ot

+V-6(Xg, Yo, 2);

32

LX OX?

['opu30HT rpyHTOBBIX BOJ

62hl(x, y1 Z’T) + k 6\zhl(xi y1 Z1T)
Ly 8y2

O<x<L,0<y<Ly,i0<z<L,

Bononocusii riact 1

%H, (X, Y,2,7) O%H, (X, Y,2,7)

Kax ox2 Gyz

+k2,y +ky,

O<x<L;;O<y<L,;0O<z<lL,
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BononocHsI# 1u1act 2

o 2

oHz(x,y,2,7) *Hs(X,Y,2,7) 0*Hs(X,Y,2,7) 0*Hs(X,Y,2,7) |,
—_— = k3X +k3 +k3Z y
ot CA 2 Y oy ’ oz5°

O<x<L,;0<y<Ly0<z<lL,
rae: hy ,Hi — Hanmopsl B M3y4aeMoM FOPH30HTE M BOJOHOCHBIX IutacTax (1=2..3);

ki,xyki,y, Ki ; - Koo urmenTs! GUIBTPAIMK B M3ydaeMOM FOPH30HTE U BOJOHOCHBIX [IACTAX

(1=2..3); 1j — ynpyroeMkocTh BOJOHOCHOTO Iuiacta (1=2,3); B MareMaTHu4ecKyI0 MOJIeIb BOIOHOC-

Horo tutacta 1 moGasnena ¢pynkuus V= - Q-Ky , yuuTsiBaromas Bo3aeiicTBue nedura 100bIBaro-
et ckBakunsl (Q)Ha Hanop ( Ky-3amanublil koadduimrenr);
(X, Y, 2)- byukuusi, papaas eaunuie npu X=Xo, Y=Yo, Z1<Z<Z», ¥ HyJIO B IPyruX Ciy4a-
AX; X,Y,Z- IPOCTPAaHCTBEHHBIE KOOPIMHATHI; T-BpeMsl.
['pannyHbBIE YCIIOBHSI OMMCHIBAIOTCS TUIOCKUMH MOJICISIMUA U IMEIOT BUJIL:
["'opr30HT rpyHTOBBIX BOA — mjact 1

hl(x, y, L, r)= hl(x, Y.L, r)+ b, - (Hz(x, y,0, z')— hl(x, Y.L, z‘» or,
H,(x,y,0,7)=H,(x,y,0,7)-b, - (H,(x,y,0,7) - h(x,y, Lzl,r))- or.

ITmact 1 — turact 2

H,(xy,L,.7)=H,(x v,L, ,7)+b, - (Hy(x, y.0,7) = H,(x,y, L, ,7))- o7,
H,(x, v.0,7)=H,(x,y,0,7)~b, - (H,(x, y,0,7) - H,(x v, L, ,7))- 07,

rae bi—mapamerpsl neperekanus i-ro miacra (i=1,2).
Hwuxnss rpanuna nacra 2

oH,(x,y, L, ,7)/6z=0.

bokoBrie I'paHd TOPU30HTA 'PYHTOBBIX BOA U IJIACTOB.

hl(O' Y, Z, T): hyo; Hz(O, Y, Z, T): Hyo,

H3(O, Y, Z’T): Hso: H4(O’ Y, Z’T): Hao,
oh (Ly,y,z,7)/ox=0; H,(L,,y,z,7)/&x =0,

oH5(Ly,y,z,7)/6x = 0.

[Tpu onucaHuM rpaHUYHBIX YCJIOBUN MO KOOPJMHATE Y, MOJIaraéM MOIIHOCTh IUIACTOB Ta-
KOBA, YTO BO3MYIIEHHS OT J0OBIBAIOIINX CKBa)KUH HE BJIMSIOT HA COCTOSHHE IJIacTa B IPAaHUYHBIX

TOYKaAX:
hl(x'o’ Z’T): hl(x’ Ly,Z,‘L')I hl,O (X’ y,Z,‘L'),
H,(x,0,2,7)=H,(x L,,2,7)=H, , (X »,2,7),(i=23),

rae: hio, H2o, Hap- HavambHBIE COCTOSHUS HEBO3MYILIEHHBIX HE BO3MYIICHHBIX THUIPOJIHU-
TOC(hepHBIX MPOIECCOB OMUCHIBAIOTCS B BUJIE:

ho(x»,20)=20<z<L,,
H,4(%,5,2,0)=60-10-x/L, 0 x<L,,0<y<L,0<z<L,, (1)
Hyo(x,,2,0)=75-12-x/L,,0<x< L, 0<y<L,0<z<L,,
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['eomeTpuyeckue u pu3mUeckue mapaMeTpbl pacCMaTPUBACMBIX MPOIECCOB MPUBEICHBI B
Tab1.1, a B TabJ1.2 (3HAaYeHUs 3a1aHbl B cucteme CH).

Tabnuna 1
["eomeTpHuUecKre mapaMeTpsbl
O60o3HaueHus
Jnvna L, 400 m
Hlupuna L, 300 m
BbicoTa ropr30HTa IPYHTOBBIX BOJ] L, 40 m
Tonmuna macra | L, 80 m
Tommuua rwiacra 2 LZ3 120 m
Opranu3anus Bo103a00pa 100bIBArOIIEH CKBAKUHBI v 20 M
(cm. puc.l)
| Z, 60 M
PacronioxxeHne qaTarka H3MEpEHUs YPOBHSI {x=Xo, y=Yo, Z'=Z1+(Z2 -Z1)/2}
PacrionoxeHne KOHTPOJIbHBIX CKBaXKUH (CM. puc.1) L1 80
| L, 42.9
Tabnuna 2
du3nuecKue napaMeTpel
I'pyHTOBBIE BOJIBI [Tnacr 1 ITnacr 2
kx1=0.19203/86400; kx2=0.21/86400; kx3=0.28/86400;
ky1=0.19203/86400; ky2=0.14/86400; ky3=0.24/86400;
k,1=0.19203/86400; k22=0.11/86400; k23=0.15/86400;
12:=0.0002; n3=0.0002;
b1:=0.000007/86400; b>=0.0000025/86400;

I[I/ICerTHaSI MOACIIb. I/ICHOHLSYH OIMMMCAHHYK BBINIC MATEMATHYCCKYIO MOJCJIb 3allUIICM
AUCKPETHYIO MOACIIb pacCMaTpuBacMoOro mpouecca:

['opu30HT rpyHTOBBIX BOJ

Ahl.n,y.é —k hl,n—l,y,cf -2 hl,n,yf + h1,77+1.7,§ "

T o X
A 1, X (A )2
K hl,n,r—lé —2- hl,m%é + hl,n,7+1,§
o ()’ '
+k hl,n,%f—l -2 h1,,7,7,g + hl,n,7,§+1 .
()" |
2<n <N, -L2<y<N,-L2<S<N, -1
ITmact 1
AH 2n.y& _ 1 (k H2,77—1,7,§ —2: Hz,n,%cf * H2,n+1,7é +
AT e N2 (AX)?
+k szfly}’—lé -2 HZ,'LM + H2,f7v7+l,§ n
“ (Ay)®
Hy y—2H, . +H, .
g, ) Yy, 6
2
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IImact 2
AH&’M’f =1 (k HSJH,M’ -2 HSJW,E + H3,17+1,y,5
At TR (AX)?
Tk H3J7yy—1,cf -2 H3J1,%é + H3J1v}’+1vf
* (Ay)?
Tk H3,f7ﬂ/,§—l -2-H e T H3,n,yé+1 ):
(Az,)* ’

2<n<(N,—-1;2<y<(N, -1);2<<(N,3 -1

rae:  NX, Ny —koIuuecTBo TOYEK JUCKPETH3AIMH 10 X U Y COOTBETCTBEHHO;
Nzi — konu4ecTBO Touek auckperusanuu 1o z (i=1...3);
AX, Ay, Azi — maru JUCKpETH3aI|HK 110 IIPOCTPAHCTBEHHBIM KOOPAMHATAM
Ax=Lx/(Nx-1), Ay=Ly/(Ny-1), Azi=Lzi/(Nzi-1).
JIMCKpEeTHBIE MOJIENM TPAaHNYHBIX YCIIOBHH, OIMCHIBAEMBIX IUIOCKMMH MOJIEIISIMA, HMEFOT BHUI:
[OpH30HT rPYHTOBBIX BOJ— ILIACT 1

hl,n.y,Nzl = hl,n,y,Nzl +b - (H 291 hl,w,Nzl ) Az,
H2,n,y.1 =H 2791 b, - (HZ,n,y.l - hl,w.Nu ) At.,

['panuna paznena miactoB 1 u 2

HZJW,sz - HZ,n,yszz +b, - (H?w,%l o HZJW,sz ) At ,
Hapa = Haypa =0 '(H 3nra ~ Hauon, ) At

Huxussa o paHUIa IUIACTOB

H

31.Nys H3!’717'N23_1
2<n<N,-L2<y<N, -1

Honaraﬁ, 4YTO BO3MYIICHHUA OT ,Z[O6LIBaIOIJ_II/IX CKBa>XHMH HC BJIMAIOT Ha COCTOAHHC I1J1IaCTa B
I'paHUYHBIX TOYKAaX:

hl,n,l,g = hl,n,Ny,g = h1,1,y,<: = hl,O,é

Hinae = Hiyn.Ny,ﬁ =Hj1,: =Hip, (i=2..3),
2<n<N,—-L2<&<N,;—1

hl,n,y,l =0 ,

Hi,Nx,)/,é: = Hi,Nx—l,)/,é: !
2<y<N, —12<& < N;—1 (i=2.3),

rae: hiog Hio — HagambHBIE COCTOSIHUS TOPU30HTA TPYHTOBBIX BOJI U TUIACTOB BBIYHCIISIFOTCS C MC-
nojb3oBanueM (1); bj—3aganusie mapamerps (i=1,2).

Hccneoosanue enuanus waza OUCKpemu3auuu no Koopouname X Ha 6bl00p 3HAUEHUA
napamempa K¢. OO6bI4HO, 0K0JIO JOOBIBaIOIIEeH CKBaXXUHBI, popmupyercs «koioaen» [10], BHyT-
pPH KOTOPOT'O YPOBEHb OCTAETCSI MOCTOSHHBIM 10 NMPOCTPAHCTBEHHBIM KOOpAMHATaM X U Yy (CM.
puc.l). I[Ipu onbITHO-GMIBTpaMOHHBIX padoTax (ODP) naTuuk, U3MEPSIOMUI TEKYIIUNA YPOBEHb
B «KOJIOJIIE», pacloyiaraeT B TOUKE, MOKa3aHHOM Ha puc.1.
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[onoxwum, uto B pesynsrare ODP nosyueHo: npu yBeaudenuu aebura va 100m3/cyr. mo-
HWD)KEHUE YPOBHS B YCTAHOBUBILEMCS PEeXKHUME, B TOUKE PACIIONIOKEHHS JaTYMKa U3MEPEHUsI YPOB-
Hs (cM. puc.l) cocraBmiio 0.25m. [lebut nooOpiBatomeli ckBaxkuubl Q(t) cBsi3an ¢pynkuueit V(1) (B
JUCKPETHON MOZEIH THAPOIUTOC(HEPHOro Mpolecca) CIeAYOIUM COOTHOLIEHUEM:

V([©)=Ky'Q(1).

Ka
0.323853

0.162695

0.132132

0.102152

o731 X
0.045609 T

0.034977

AX M.
-

4.7 /1379 2105 4444 0
816 10.25

K,
0.000335

L,=80

0.000241

0.000192
0.000172 -
0.000164;
0.000163

AX M.

24 10 20 40 80
Puc. 2. I'papuk nusmenenusi K¢ m K1 npn usmenenun mara
AUCKPETH3AaIUM M0 KOOPANHATE X

3nauenue kod3dpdunuenta Ky , Ans8 JUCKPETHON MOJenu, BeIOMpaeTcsa ucxoas u3 obdecre-
YEeHHUsl B YCTAHOBUBILEMCS pexHUMe (IIPU MOJEIMPOBAHUHU PACCMATPUBAEMOT0 Ipoliecca) MOHMKe-
Hue ypoBHA (.25 M. B TOUKE pacroyioKeHUs JaTuuKa u3MepeHus ypoBHa (cM. puc.l). Mcnonb3ys
pe3yabTaThl MOACTUPOBAHUS THAPOIUTOCHEPHOTO MpoLecca, Ha pHc.2 MPUBEACHbI TpapuKu U3-
MeHeHull 3HaueHus K¢ u K1 (koaddunmenTta BaustHus 100bIBaroOIIEl CKBaXHHBI HA KOHTPOJIBHYIO
CKBa)XXMHY 1) IPU M3MEHEHMH IIara JUCKPETU3alM1 M0 KOOPAUHATE X.

[Tpu onpenenenuu 3HaueHus K¢ u K1 monaranu: noObiBaromiasi CKBaKuHa pacroyiaraercs B
cpenneit Touke (Xo=Lx/2, Yo=Ly/2); reomerpuueckue u ¢QuznUecKkue mNapamMeTpoB OOBEKTa
npuBeeHbl B Ta0u. 1 u Tabi.2; mepeMeHHbIM OBbUT BHIOpAH IIar JTUCKPETH3allMU 10 KOOpJWHATE
x— Ax =var { y=1...22; &=1...9}.

Pe3ynbrarthl BbIYMCIEHUN TOKa3bIBalOT, 4TO 3HaueHue Ky , obecrneunBaromiee B
JMCKPETHON MOJIENH 3a/laHHOE TIOHM)KEHUE YPOBHS, CYIIECTBEHHO 3aBUCHT OT BbIOOpA 3HAUEHUS
I1aroB JUCKPETH3AIMU [0 TPOCTPAHCTBEHHBIM KOOpIMHATaM (CM. pHUC.2).

Hlar quckpeTu3anuu 1o paccMaTpuBaeMoi koopauHare (AX) Tak ke BinusieT 3HaueHue Ki.

3akmouyenue. Pe3ynbTaThl BBIYMCICHUH IOKa3bIBAIOT HEOOXOAMMOCTb KOPPEKTUPOBKU
3HaueHue K¢ (B JUCKPETHBIX MOJENAX) NPU M3MEHEHHMM IIaroB JHUCKPETU3alUU IO MpPOCTpaH-
CTBEHHBIM KoopauHaTtaM. OObIYHO KOPPEKTUPOBKA OCYIIECTBIISIETCS C UCHOJIb30BAHUEM PE3YIlb-
tatoB ODP.

Hecmotps Ha mpobiemy, 0003HaUCHHYIO BBIIIE, HCIIOJIB30BAaHHE BEPUPHUIIMPOBAHHBIX JIHC-
KPETHBIX MOJieIeil THAPOIUTOCHEPHBIX TPOLECCOB MO3BOJISIET:

1. TIpoBepHTbh XapaKTEPUCTUKH U PAOOTOCIIOCOOHOCTh CHHTE3UPOBAHHBIX PETYISATOPOB;

2. Ilpu HEOOXOAUMOCTH, OCYLIECTBUTh KOPPEKTUPOBKY IIApaMETPOB PETYIISATOPOB;
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3. UccnenoBath pa3BUTHE THAPOIUTOCHEPHBIX NPOLECCOB HA OJIM3KYI0 U JABHIOKO
HEPCIIEKTUBHI;

4. Tlony4uTh OLEHOYHBIE XAPAKTEPUCTHKH Pa3IMYHBIX TEXHOTCHHBIX BO3JCHCTBHN Ha
ruapoauTochepy.
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Yenogeueckan cyuiHoCHb 00J1)ICHA NPEOOIAdams HaA0 MexXHo102uell
Anvbepm Diinwmerin

Annomayun. B cmamve paccmompenvl poib COBPEMEHHBIX YUPPOBbIX cmpameull, No360-
JiAIOWee peanu3oeams 00WeCcmeeHHYI0 3HAYUMOCIb 8 PA3GUMUU HAYUOHATLHLIX dPHEeKmuHbIX
UHHOBAYUOHHBIX npeonpusmull. IIpednpusmus npescoe 6ceco OpUEHMUPOBANbI HA pe3yIbman.
Omo uacmo obecneuusaem OCHOGHbIE NPEONOCHLIKU 0N PA3GUMUS UHHOBAYUOHHBIX NPOYECCOs,
npoeKmo8 Ha NPeoOnpUsIMusIX.

Mamepuanvt u memoowt. Memoooioeuueckoi 0CHOB0U OAHHOU PAOOMbl NOCTYHCUNU YUGD-
posbie mexHono2uu, obecneyusaoujue 00Cmyn K 3Ha4umenbHoMy MACCUBY OAHHBIX MHO20YUCTEH-
HbIM YUACMHUKAM 27100a1bHOE IKOHOMUYUECKOe NPOCMPAHCMEBO.

Pezynomamut uccneoosanusn. [lo umozam nepeoii nonosunst 2021 200a o6vem oxazaHmvix
yeaye 8 cghepe yughpoeoti IKOHOMUKU COCMABUNL cemb Mpuiiuoros 200 muriuapoos cymos, dKc-
nopm yciye KOMRbIOMEPHO20 npocpammuposanus - 17 muniuonos 500 moicsay donnapos. [lo 2022
200a 6 Y3bexucmane nianupyemcs peaiuzoeams 268 npoekmoes, HanpaeieHHblX Ha Pa3eumue cu-
cmembvl «DNeKMpPOHHOE NPAGUMENbCME0y, mereKoOMMyHukayui, TexHonozuyeckoeo napka npo-
2PAMMHBIX NPOOYKMOE U UHPOPMAYUOHHBIX MEXHON02Ul, ad MAKdice HA 6HeOpeHue Yugpposvix
MexHOoNI02Ull 8 Opy2ue Ompaciu.

Obcyscoenue u 3axnrwyenue. Pezyniomamol uccie008aHus NOCIYICAM CIMUMYTIOM PA36U-
MUs HAYUOHANLHBIX IDDEKMUBHBIX UHHOBAYUOHHBIX Npeonpuasmull 6 Y3bexucmaue.

KuroueBnble cioBa: nudpoBuzanus NpeanpusTuil, anaan3a qudpoBoil 5KOHOMHUKH, COIU-
aJIbHO-WHHOBAIMOHHOTO PAa3BUTHE OOIECTBA.

Abstract. The article discusses the role of modern digital strategies, which makes it possi-
ble to realize social significance in the development of national effective innovative enterprises.
Enterprises are primarily result-oriented. This often provides the basic prerequisites for the devel-
opment of innovative processes and projects in enterprises.

Materials and methods. The methodological basis of this work was digital technologies
that provide access to a significant amount of data for numerous participants in the global eco-
nomic space.

Research results. At the end of the first half of 2021, the volume of services provided in the
digital economy amounted to seven trillion 200 billion sums, the export of computer programming
services - 17 million 500 thousand dollars. Until 2022, it is planned to implement 268 projects in
Uzbekistan aimed at the development of the "Electronic Government™ system, telecommunications,
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the Technological Park of software products and information technologies, as well as the intro-
duction of digital technologies in other industries.

Discussion and conclusion. The results of the study will serve as a stimulus for the devel-
opment of national efficient innovative enterprises in Uzbekistan.

Key words: digitalization of enterprises, analysis of the digital economy, social and inno-
vative development of society.

Introduction

The digitalization of economic processes is becoming a comprehensive trend, covering not
only the information and communication industry itself, but all spheres of economic activity.
E-commerce, digital agriculture, smart grids, self-driving vehicles, personalized healthcare,
whichever direction we consider, are everywhere influenced by the gathering momentum of the
digital revolution (Bublik et al., 2018).

Despite the accelerated movements, the COVID-19 epidemic has become a test for most
small and medium-sized enterprises, as it was necessary for a short time to go digital and adapt
their employees to innovations in the organization (Yuleva-chuchulayna, 2021). The pandemic has
accelerated the current trends in the digitalization of economic activity. In some sectors, this has
allowed digital firms to continue trading while others are closed.

According to available data, the capacity of the servers operating in Uzbekistan is already
running out, and the implementation of the planned projects requires 10 times more, so it is neces-
sary to build a new data center worth $ 30 million. According to the decree, by 2023 it is planned
to double the share of the digital economy in the country's GDP and triple the volume of services
in this area, bringing their exports to $ 100 million.

There is significant potential for the use of modern digital technologies in the activities of
firms. It is important to pay attention to such aspects as the use of modern computing technology,
software, availability of qualified specialists (Raya Khajibaevna, 2021). It should be borne in mind
that digital technologies have significant potential to accelerate innovation processes, therefore,
indicators of investment in the development of a company's digital potential are an important fac-
tor in its competitiveness in modern conditions.

The core of the digital economy is the sector for the production of digital goods and the
provision of services related to digital technologies. The statistics of the OECD countries, despite
global instability, indicate a steady growth in world trade in digital economy products (on average,
growth is about 4%), and the volume of services provided is growing at an outstripping pace (up to
30% per year). Enterprises spending on research related to digital technologies is increasing,
which indicates that the digital technologies sector plays a key role in innovation (K.A. Semyach-
kov, 2017). The digital infrastructure is developing and becoming more accessible, the quality of
communication networks is improving with the introduction of 4G technologies and fiber-optic
data transmission facilities, while prices, in particular, for mobile communication services are de-
creasing, opportunities for using mobile devices to access the Internet increase, which ultimately ,
allows us to predict the increasing coverage and development of digital technologies in the world.

Theoretical foundations of the research

Modern national digital strategies relate to the development of the economy, the creation of
innovative enterprises, the increase in employment of the population, and the formation of an ef-
fective public sector. Society develops progressively only when the old data processing capabili-
ties are replaced by new ones that are superior to the previous ones. This circumstance should be
expressed not only in being able to process an increasing amount of data, but also to use them in
order to ensure production with increasing returns while saving resources (Fig. 1.)

CRITERIA RELATED TO THE AREA OF EMPLOYMENT. This approach is closely re-
lated to the works of D. Bell, C. Leadbeater, P. Drucker (Bell, 1973), which consider the structure
of employment and the models of observed changes. The transformation of socio-economic rela-
tions occurs due to the fact that most of the employed work in the digital sphere of the economy. A
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decrease in the share of those employed in the production sector and an increase in the service sec-
tor are seen as the substitution of informational labor for physical labor. Since the main resource in
this case is data, a significant increase in the share of labor in the field of data processing can be
considered as a transition to a digital economy.

[Criteria for analyzing the digital economy l

1 1 1 1
[Employment criteria] [Spatial criteria ] [Economic criteria ] [I'echnological ]
criteria

Fig. 1. Criteria for analyzing the digital economy [

SPATIAL CRITERIA. A number of digital economy concepts are based on a geographic
principle. The focus is on data networks that link different places and therefore can influence the
shaping of the global economic space (Neamen, 2010). Data networks are an important distin-
guishing feature of modern society. At the same time, an important point is what aspect related to
data transmission networks to consider when studying the digital economy.

ECONOMIC CRITERIA. This approach involves taking into account the growth of eco-
nomic value in the field of activities for the creation, transmission, processing, storage of data
(Lane, 1999). If in the economic sphere this kind of activity prevails over activities in the field of
agriculture and industry, then, therefore, we can talk about the transition to a digital economy. In
addition, the data itself in such conditions becomes the object of economic relations.

TECHNOLOGICAL CRITERIA. The technological concept is based on many technologi-
cal innovations in the field of information and communication technologies, which have become
available to a wide range of users (Fuchs, 2008). New technologies are the most visible sign of
changing economic systems, and they are often referred to as the driver of economic develop-
ment. The main idea of such reasoning is that the increased volume of technological innovations in
the field of data processing and transmission leads to a restructuring of socio-economic relations,
since their effects are quite significant.

In general, the following list of measures implemented by states and aimed at developing
the digital economy can be distinguished: the development of infrastructure, which is the basis for
the formation of new business models and the construction of scientific and social net-
works; lowering barriers in the sectors of the digital economy; increasing the level of proficiency
in digital technologies, training and retraining of specialists; ensuring confidence in the reliability
and security of digital infrastructure, risk assessment; development of the digital sector of the
economy (Bekimbetova, 2019).

It should also be noted that the digital sector of the economy is based on innovative tech-
nologies created by the electronics industry (Shaturaev & Jumaev, 2019).

It is represented by two elements:

— firstly, it is the electronic industry, the production of microchips, computers and tele-
communication devices, household electronics;

—secondly, these are companies providing services in the field of digital technologies and
using digital means of production, storage, data management. Investments in the digital sector of
the economy are becoming one of the key points (K.A. Semyachkov, 2017).

Despite the importance of research and innovation in enterprises, there is a lack of investment in
research. With a lower level of technological readiness (TRL - technology Readiness level) (An-
nexes, 2020) and other works, too, can participate in the compensation without any cost. At higher
TRLs, businesses may be reluctant to invest because such research has to be done at scale under
realistic conditions and is therefore expensive (Noé, 2013). Thus, the government has good reason
to co-invest to address these market disruptions.
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Table 1
Influence of the enterprise over time from public investment in R&D
Work
Market success
FDI Productivity Competitive advantage New Markets
increase
R&D | Skills and More efficient Additional improve- Paradigm shift (destruc-
abilities process ments to products and tion) of goods and ser-
services vices
t =0 10 years +

Large-scale technological changes, when people, using data and communication technolo-
gies, interact to produce innovations, are accompanied by a change in the institutional structure of
society. For the implementation of social and innovative development of societies, it is necessary
to implement the following conditions:

—firstly, the unification of a significant number of community members for the production
and transmission of new knowledge. Implicit knowledge inaccessible to individual individuals,
divorced from social interaction, must be disseminated and multiplied;

— secondly, the creation of an "open access" space for the exchange and dissemination of

knowledge. Reducing barriers to interaction, geographic, linguistic and other obstacles and the de-
velopment of new opportunities, in the form of the emergence of social networks, which are of a
general or specialized nature.
Digital technologies, in particular the Internet, increase the degree of interaction and creative ex-
change between product developers, suppliers and end users, researchers and scientists and enable
continuous collaborative work on the creation and modification of goods and services, which in-
cludes a wide range of users who participate in the process in such work, they can find shortcom-
ings, errors and put forward proposals for further development (UNCTAD, 2018).

/E-business, e-leadership, digital entrepreneurship skills: business skills\
plus technology and vice versa (technology skills plus communication
skills): the ability to identify how technology can create new business

E-
busine opportunities, new business models, new ways of doing business ;
ss existence in a position to communicate to banks and investors an eco-
nomic feasibility study in order to attract financing; innovate, accept
Cnd manage through change. /

Digital Specialist — - ] ] ]
Skills Digital Specialist Skills: Skills required for research, develop-
ment, design, strategic planning, management, manufacturing,

consulting, marketing, sales, integration, installation, administra-

tion, maintenance, support and maintenance of software.

DL e Shlls Digital User Skills (Basic to Advanced): Skills required

to effectively use tools, systems, and devices to support
tasks or functions. User skills: Internet, applications,
basic and advanced software, specialized tools supporting
specific business functions, basic digital literacy and digi-
tal information literacy.

Fig. 2. The digital skills pyramid

42 Bbinyck Ne4, 2021



COBPEMEHHAA HAYKA WU WUHHOBAUWMNU

Among the prerequisites for the development of the digital economy, several aspects can
be distinguished:

1. The education system has a high potential for training specialists in the digital econo-
my. This is especially important, since in the digital economy, a person will be focused mainly on
the implementation of new opportunities and the systematic organization of interaction in the eco-
system of people and machines, and routine operations will be performed by machines.

2. There are original organizational and technological solutions to create an effective infra-
structure for the digital economy.

3. Integration and development of specific cases based on modern principles of the digital
economy will create a synergistic effect and lead to overall economic growth.

The increased use of digital devices has given rise to the concept of big data. Data streams are
constantly growing (their volumes are already reaching terabytes and petabytes), are transmitted in real
time, processed and used for decision-making. The opportunities created by big data are characterized
as unprecedented in the development of science and management. Working with big data is the basis
for the development of the digital economy. Big data provides a new quality of analysis for socio-
economic data. The development of computing power, cloud data processing technologies will allow
the development of modeling and forecasting of socio-economic development.

World research experience

The governments of many countries, predicting such changes, are increasingly striving to
develop the digital economy, using its advantages to respond to key challenges of our time, such as
reducing unemployment, fighting poverty, and environmental degradation. The following table
provides an OECD ranking of digital economy goals based on an analysis of existing strategies
and a survey (Innovate UK, 2015; Report, 2013).

Table 2
Priority of the development goals of the digital economy in the OECD countries
Number of countries
Ne Lenb Priority that included the goal
in the strategy
2017, 2020-2022
rank [pending rev. rank
1. |Improving e-government services 1 0 21
2. |Development of telecommunication infrastructure | 2 -3 22
3. |Promotion of ICT-related skills and competencies 3 0 16
4. [Enhanced security 4 +2 18
5. [Expanding data access 5 +1 6
6. Stimulating the adaptation of ICT by business, 6 -1 3
incl. small and medium
7. |Promote adaptation of ICTs in specific industries 7 +1 3
such as health care, education, etc.
8. Strengthening the protection of personal data 8 0 5
0. [Strengthening digital identity 9 0 2
10. |Development of the ICT sector, including interna{ 10 0 2
tional markets
11. |[E-commerce promotion 11 -1 5
12. Solution of global challenges, incl. Internet gov- 12 +1 1
ernment, climate change, etc.
13. [Strengthening consumer protection 13 -1 0
14. [Expanding the availability of the Internet, incl. fory 14 +1 4
the elderly and people with disabilities
15. [Keeping the Internet Open 15 0 4
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Table 2 shows that a total of 20 goals for the development of the digital economy were
considered, including 15 proposed by the OECD, and 5 more goals included in the national strate-
gies of the digital economy by individual countries. The most significant (according to the results
of the OECD survey) goals at present are “improvement of e-government services” and “develop-
ment of infrastructure”.

In the digital economy, the main resource is human resources, the main capital is human
(Bekimbetova, 2020). Of course, there is no full-fledged educational structure for the digital econ-
omy - it has yet to be built, and this is the first thing the state should do. And the funds that will be
used to implement the digital economy program, first of all, should be spent on building a training
system. Changes in education are rapid and global, the need for the digital economy is not just
for IT specialists.

Research methodology

The methodological basis of this work was digital technologies that provide access to a signifi-
cant amount of data for numerous participants in the global economic space. It is known that the prop-
erties of digital technologies can help solve pressing social and global problems, simplify communica-
tion between science, business, government and civil society, increase productivity, create new oppor-
tunities for entrepreneurship and work, receive education and constantly improve and expand profes-
sional qualifications, taking into account special needs of socially disadvantaged groups, creating new
opportunities for socially significant scientific research and reducing risks, and others.

Also, legislative and regulatory legal acts on the development of digitalization processes in
the country, in particular, the Decree of the President of the Republic of Uzbekistan No.UP-5349
"On the further improvement of information technologies and communications™ dated February
19, 2018 (Sh. Mirziyoyev, 2018) Decree of the President of the Republic Uzbekistan No.UP-5953
"On the State Program for the Implementation of the Strategy of Action in Five Priority Areas of
Development of the Republic of Uzbekistan™ (Sh. Mirziyoyev, 2017) for 2021 within the frame-
work of the "Year of Science, Education and Digital Economy" Uzbekistan dated March 2,
2017. In addition, the article uses modern statistical methods and observation methods used in the
collection and processing of statistical data based on expert judgment and comparison. Also, the
work widely uses graphic, analytical, structural analysis and other methods.

Analysis and research result.

It is noted that the Republic has approved the Strategy "Digital Uzbekistan-2030", in ac-
cordance with which programs for digital transformation of regions and industries for 2020-2022
are being implemented. At the end of the first half of 2021, the volume of services provided in the
digital economy amounted to seven trillion 200 billion soums, the export of computer program-
ming services - 17 million 500 thousand dollars. Until 2022, it is planned to implement 268 pro-
jects in Uzbekistan aimed at the development of the Electronic Government system, telecommuni-
cations, the Technological Park of software products and information technologies, as well as the
introduction of digital technologies in the economy, agriculture and water economy. This will
serve as the beginning of the development of national efficient innovative enterprises in Uzbeki-
stan.On April 28 of this year, a presidential decree "On measures for the widespread introduction
of the digital economy and electronic government™ was adopted. According to the document, an
integrated system dealing with the digital economy has been created in the Ministry for the Devel-
opment of Information Technologies and Communications of the Republic of Uzbekistan. And
now the tasks of the ministry will include the development of e-government, the digitalization of
the sectors of the economy and agriculture, the organization and management of IT parks.

At the same time, the decree indicates the directions and the required amounts of financing
for new projects. It is planned to implement 104 projects worth 1.3 trillion soums within the
framework of e-government, 87 projects worth 5.3 trillion soums in the real sector of the economy,
35 projects worth 15.1 trillion soums in telecommunications and others.
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Another important document aimed at developing the digital economy is the decree of the
President of the Republic of Uzbekistan Shavkat Mirziyoyev "On measures for the widespread in-
troduction of digital technologies in the city of Tashkent" dated March 17, 2020. It defines a com-
prehensive program "Digital Tashkent™, which provides for the introduction of advanced ICT in
education, health care, transport, catering, retail and wholesale trade in Tashkent. At the same
time, it is inextricably linked with the Safe City project. At the first stage of this project in 2019-
2020, a single technological platform is being created in Tashkent. By 2023, the Safe City project
will be implemented in all regions of the country. By the end of the year, it is planned to introduce
electronic medical records, electronic hospital systems and emergency medical care in the capital,
and develop a Unified Register of Social Protection for keeping records of social benefits.

All these large-scale and urgent projects and tasks are undoubtedly important for the socio-
economic development of Uzbekistan in the coming years, because the future of our country is in-
extricably linked with the widespread introduction and use of digital technologies.

Conclusion.

The development of the digital economy is currently one of the most significant global
trends, the consequences of which are felt in various spheres of life. In these conditions, many
countries have developed and are implementing strategies and plans for the formation of the digital
economy. The development of digital technologies in the public sector of the economy is also im-
portant. Digital government and public services are increasingly seen as a cost-cutting tool while
delivering more efficient services to citizens and businesses, and as part of government efforts to
preserve the environment. Digital government and innovative technologies can ensure the effective
participation of public administration in shaping sustainable development. Digital government will
allow government agencies to provide better services and be more open to the public. It can help
governments reduce environmental damage, promote efficient management of natural resources,
and stimulate economic growth and the development of the public sector of the economy.

The main source of the development of the digital economy is the provision of communication
opportunities, the exchange of ideas and experience. Online platforms allow you to combine ef-
forts to create a business, invest, search for employees, partners, resources and sales mar-
kets. Digital technologies can also play a key role in training employees, sharing knowledge, im-
plementing innovative ideas, including in the social sphere, which are the main stimulating factors
for the development of any state.

When preparing modern specialists in the field of digitalization of the economy, in addition to
programming, Al (artificial intelligence), semantic modeling and other disciplines, serious atten-
tion should be paid to cryptography and cryptanalysis, since these methods already have a wide
range of applications and this range will only increase further.
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AHHOTanus. [Ipedracaemcs nooxoo K paspabomke u UCCIEO08AHUIO CUCTEMbl OANAHCU-
PposKu Hazpy3Ku yeHmpos oopabomxu oannvix (L{O/]) ¢ yuemom ppakmanvuwix c60licme cemeso-
20 mpaghuxa. PpakxmanvHvle CBOUCMBA cemesoe0 mpa@uka no360JsI0Om ¢ 00CMAMOYHO 6OIbUIOU
8EPOAMHOCMbIO NPOCHO3UPOBAMb NOSGNIEHUE HA OMOENbHBIX 6DEMEHHbIX UHMEPBAax 6CNIecKo8 U
Cnaoos e2o0 aKkmueHOCMU, NOGIEHUE BPEMEHHBIX NEPUOO0E C BOZMONCHOL nepecpy3Kol no npous-
BOOUMENILHOCU CEPEEPO8 U Cemes8o2o 000pYO008anUs, 4mo Oendem BO3MONCHbIM pa3padomKy
Memooos sggexkmusnoco nianuposanus u pacnpedenenusn sadau enympu L{O/, obecneuenus
CMamucmuyecKu pagHOMepHOU 3a2py3Ku €20 (PYHKYUOHANbHBIX 1eMEeHmMO8, UCKTIOUeHUs B03HUK-
HOBEHUsL nepecpy30K. B 0cHoGe OuHamuuecko2o Memooa iexicam pe3yibmanmvl CMamucmuyecKoeo
ananusa 6xoosue2o0 mpaghuxa, e2o nNIOMHOCMb pacnpedeneHus, asmoKOpPerayuoOHHas QYHKYuUs,
CNEeKmMpanbHas RIOMHOCMb, YPo8eHsb (pakmanvrHocmu. [Ipakmuueckas 3HaUUMOCMb NPeOIO0NHCEH-
HbIX Pe3yIbmamos UCCLe008aHUs 3AKI0UAemcs 8 000CHO8AHUU U pa3pabomKe Memooa OUHAMU-
ueckoeo pacnpeodeneHus U OANAHCUPOBKU HASPY3KU 6 OONAUHBIX GbIYUCIEHUSX C YYemoM Qpak-
ManbHblX ceolicme cemegoeo mpaguxa. I[Ipedocmasnennvie 6 pabome memoovi U MOOeIU MO2ym
ObIMb NPUMEHEHbL 8 CYWECMBYIOWUX YEHMPAax 0OpaboOmKu OaHHbIX Ol NOGLIUEHUS UX NPOU3EO-
OUMENbHOCMU U YIYYULeHUS KA4eCMEd Peaiu3ayuu UHQOPMAYUOHHBIX YCYe.

KiroueBble cjioBa: ceTeBoil Tpaduk, HEHTPHl 00paOOTKU JaHHBIX, OaJlaHCUPOBKA HATpy3-
KM, (paKTalbl, BpeMEHHBIE psAIbl, PYHKIINS aBTOKOPPEISLUH, TapaMeTp XepcTa, aBTOperpeccu-
OHHBIE MOJIEITH.

Abstract. An approach to the development and study of a load balancing system for data
centers (DC) taking into account the fractal properties of network traffic is proposed. The fractal
properties of network traffic make it possible to predict, with a fairly high probability, the appear-
ance of bursts and drops in its activity at certain time intervals, the appearance of time periods
with a possible overload in the performance of servers and network equipment, which makes it
possible to develop methods for efficient planning and distribution of tasks within the data center,
ensuring a statistically uniform loading its functional elements, eliminating the occurrence of
overloads. The dynamic method is based on the results of statistical analysis of incoming traffic,
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its distribution density, autocorrelation function, spectral density, and the level of fractality. The
practical significance of the proposed research results lies in the substantiation and development
of a method for dynamic distribution and load balancing in cloud computing, taking into account
the fractal properties of network traffic. The methods and models presented in the work can be ap-
plied in existing data processing centers to increase their productivity and improve the quality of
implementation of information services.

Key words: network traffic, data centers, load balancing, fractals, time series, autocorrela-
tion function, Hurst parameter, autoregressive models.

BBenenue

B cBsi3u ¢ mmpokum npumeHernem 1{O]] akryanbHON CTaHOBUTCS MpoOIeMa MOBBIIICHUS
3¢ PEeKTUBHOCTH MX UCHOJb30BaHUA. DPPEeKTUBHOCTH HCcTob30BaHus pecypcoB 1O/l o6maunbx
CHCTEM, Ka4eCTBO OOCITY>)KHBaHUS MOJIb30BATENICH ONPEACISIOTCS apaMeTpaMH CHCTEMBI pacipe-
JeneHrss U 0allaHCUPOBKHM HAarpy3Kd Ha cepBepax, MOKa3aTelsIMH MPOU3BOAUTEIHLHOCTUH U TPO-
MyCKHOM CIOCOOHOCTH KOMMYTAIIMOHHOW CHUCTEMBI, JOIMYCTHMBIM BpEMEHEM OOpabOTKH 3asBOK
MOJIb30BaTeNeH, KOIMYECTBOM IMOTEPSHHBIX JaHHBIX. M3BECTHO, YTO HEOOXOAMMOCTH OallaHCH-
pPOBKH Harpy3ku cepBepoB kiactepoB LIO/] oOycrnoBieHa HEOAHOPOAHOCTBIO CTPYKTYP €r0 BBI-
YUCIUTENBHOTO KOMILIEKCA U MEKY3JI0BOIO B3aUMOJICHCTBUS, a TAK)KE€ HEOJHOPOIHOCTHIO pealu-
3YEMBIX TPUIIOKEHUH U (PpaKkTaTbHBIMUA CBOMCTBAMH BXOJHOTO TIOTOKA JTAHHBIX.

HNudopmarmonnas crpykrypa IO/, npencrapneHHas Ha pucyHke 1, BKiIto4YaeT B ceOsi: cep-
BEpPHBII KOMITJIEKC, TIPE/ICTABIICHHBIN B BUJIE KI1acTepoB ¢ OanmancupoBkoi Harpy3ku (Load balancing
cluster), B KOTOpOM MIPUMEHSIOTCSI MHOTOILTAT(OPMEHHBIE PEIICHHUSI, 00ECTIEUNBAIOIIIE PABHOMEPHOE
pacnpenenenne Harpy3Ku MeX/Iy CepBepaMHu, CPEACTBA MaMSITH, BKITIOYAOIIE MHOXKECTBO YCTPOHCTB
XpaHEHUsl TaHHBIX B BUJI€ TUCKOBBIX MAacCHBOB, CUCTEMY XPaHEHHUS JAHHBIX, CPEJICTBA KOITUPOBAHUS
Y BOCCTaHOBJICHHSI, CPEJICTBA CBSI3M M KOMMYTAIIMH, CPE/ICTBA TEIEKOMMYHHUKAIIUH, 00ECTIEUNBAOIIHIE
B3aUMOJICUCTBHE MEXTYy orepaTtopaMu 1 nonb3oBarensmu [O/].

3BeHO JOCTYMA

__ MapmpyTH3aTopht . .I II Li'j
o A AyTeHTHOHKALIHA,
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Puc. 1. Uudopmanuonnas crpykrypa O/

dopmanbsHas moaens kiacrepa [{O/], nmpuBeaeHHast Ha pUCYHKE 2, COCTOUT U3 COBOKYITHO-
CTHU CCPBCPOB, CBA3AHHBIX CCTHIO NICPCAAYN JAaHHBIX U CUCTCMbI 6aJIaHCI/IpOBKI/I, pemalomeﬁ 3ajaa-
4y pacrpeaenaeHus 3alpocoB HA OCHOBE MHTEHCUBHOCTHU UX MOCTYIUICHUS U COCTOSTHUU CEPBEPOB.

Bbinyck Ne4, 2021 49



COBPEMEHHAA HAYKA WU WUHHOBAUWUMU

MHOXeCTBO PECYpCHBIX 3allpOCOB IMOJb30BaTEICH MOCTyNaeT Ha OaJaHCUPOBIIUK HArpy3-
KM, KOTOPBIH IO OMpeeNIeHHBIM MIpaBUJIaM PEILIaeT 3a/1adyy UX PaBHOMEPHO pa3MeIlIeHUs Ha cep-
Bepax kiacrepa. IIpu 3TOM MOXET IpOU3BOAUTHCS HallpaBJIEHHWE MOCTYIUBILETO 3a1poca Ha Iep-
BBIIl IOCTYIIHBIN pecypc KiacTepa, WM BHIOOP cilydallHBIM 00pa3oM pecypca U3 MHOXKECTBaA J10-
CTYIHBIX M 00ECHEeUMBAIONINX peau3allio JaHHOTO 3arpoca. Bapeupys pasmepamu OydepHOn
MaMsITU U pacrpeziesieHueM Harpysku no cepsepam kiactepa LIOJ[, MokHO TOOUTHCS CyIEeCTBEH-
HOT'O CHWYKEHUS IIOTEPb U BPEMEHU pealIn3allly 3alpOCoB.

Bosspar I
= |~»[D:13‘— . |
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Puc. 2. ®opmaabnas Mojaes kiaacrepa HO/

JanHo# mpo6iieMe MOoCBsIIeHO 00NbII0oe KOTHMUECTBO UcciaenoBanuil [ 1-5], mpeanararommx
pa3auyHbIe METOJbl M AITOPUTMBI PALIMOHAIBHOTO pacrpeaeneHus pU3ndeckoro o0opynoBaHuUs
MO/l ¢ uenpro ero MakCUMalnbHONW MU PAaBHOMEPHOM 3arpy3KH IPU COXPAaHEHHWH 3aJaHHOTO YPOBHS
kauecTBa obcnyxuBanus QoS u BbinonHeHus: SLA-cornamenusa. Hanpumep, mmpoko n3BeCTHbIE
IBPUCTUUYECKNE AITOPUTMBI Ha OCHOBE JKaJHBIX CTpaTerui [6,8], a Taxke MOAXOAbI UCIOJb3YIO-
e HeiipocereBble penieHus [7]. @yHaaMeHTalbHbIE OCHOBBI PELIEHUS! IaHHBIX 3a/1a4 3aJ105KEHBI
B pabortax ydenbix Kameda, Cardellini, Keshav, Elzeki, Hu, Chen, Liu, Mishra, Sran, Mehta,
Randles, a Takxe MHOTUX Ipyrux uccienonareneil. OTMedaeTcs, 4To ISl YCTPAHEHUS BPEMEHHBIX
neperpy3ok cepBepoB kiacrepoB L{O/I, obecrieueHust CTaTUCTUYECKH PaBHOMEPHOT'O pacmpesene-
HUSl Harpy3Ku, HEOOXOJMMO HCIIOJIb30BATh MEXaHM3MBbl YUYHUTHIBAIOLINE (PpaKTaIbHbIE CBONCTBA
BXO/IAILIETO B CHCTEMY Tpa(uKa U €ro U3MEHEHHs B peaqbHOM Bpemenu [9,12,15]. M3BecTHO, 4TO
(bpakTanbHbIE MPOIECCH XapPaKTEPU3YIOTCS CBOWCTBAMHU JJIMTENBHOCTH MaMsiITH U 3 dexTamu
JONTOBPEMEHHONW 3aBHCHUMOCTH, CaMOMOJ00HON aBTOKOPPEISAIMOHHON (QYHKIHMEH CeTeBOM
Harpy3k, 4acThIMU BCIUIECKAMHM M CHAJaMHU AKTUBHOCTH, IUKJIMYECKOW cocTaBistomeid. CBoii-
CTBA JJUTEIBHOCTH NaMATH U 3()(PEeKThl JONTOBpEMEHHON 3aBUCMOCTH BXOAAIIEro Tpaduka, ca-
MOMOJ00Hasi aBTOKOPPEISLUUOHHAS (DYHKIMS CHOCOOHBI OOECHEeUUTh pealu3aliio aJIrOPUTMOB
YIIPEKIAIONIET0 MPOrHO3UPOBAHUS CETEBOM Harpy3KH, NOCTPOCHHE METO/10B 3(h(hEeKTUBHOTO IUIa-
HUpPOBaHUA U pacnpezenenus 3anad BHyTpu LIO/], ctatucTuuecku paBHOMEpHYIO OalaHCHPOBKY
Harpy3ku. B cratbe mpemnaraercss JUHAMUYECKMH METOJ pacIpeleseHUus U OaJaHCHPOBKH
Harpy3ku, Oa3upymoIIMiicsS Ha aHaJIM3€ aBTOKOPPEISAIIMOHHOW (YHKIIMHU, TIOKaszarened Xepcra,
MOJIETISIX aBTOPETPECCUHN.

MeTtopnoJsiorust HCCAe0BAHUS

N3zsectHo [10,11], uTo (pakTambHBIE CeTEeBbIE MPOIECCHl 00aal0T AOJITOBPEMEHHOM 3a-
BHUCHMOCTbIO, YTO BBIpa)KaeTcsi B OECKOHEYHOM MHTEPBAJIe KOPPEIALNN U 00ECIIeunBaeT BO3MOXK-
HOCTb ITPOTHO3a UX COCTOSIHUS Ha NOCIEAYIOLIMX BPEMEHHBIX MHTepBanax [14]. nsa peanuzanuu
cucteMbl 3(hPEeKTUBHOM OATAHCUPOBKHM HAarpy3KH, OOECIIEYCHHS] CTATUCTHYECKH PAaBHOMEPHOU 3a-
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Ipy3KH MHOECTBa cepBepoB kiactepoB 11O/, HeoOX0AMMO yUYHTHIBaTh CTPYKTYPY U CBOMCTBa
CEeTeBOro Tpaguka, MPOrHO3UPOBATh BEIMUYMHY BO3MOKHBIX CKaUKOB MHTEHCHUBHOCTH HArpysKH.
Pemenue naHHON 3a7ayd BO3MOYKHO IYTEM NPHUMEHEHUS AMHAMMUYECKH H3MEHSIOIIErocs ajiro-
pUTMa pacupeneneHuss U 0aJlaHCUPOBKU HArpy3KH, IIOCTPOEHHOIO Ha OCHOBE CTaTHMCTUYECKOTO
aHaJM3a BXOJAIIETO B CUCTEMY CETEBOro TpauKa, HAPaBIEHHOTO Ha BBISBICHUE XapaKTEPHBIX
ero 0COOEHHOCTEH U BKIIIOYAOILEM B ce0sl UCCIIeZIOBaHUE CTPYKTYpBI TpaduKa, IPOrHO3UPOBAHHE
€ro MHTEHCUBHOCTH, OLICHKY ()paKTaIbHBIX CBOWUCTB.

Jannbie MoHuTOpUHTa BXOAHOM Harpy3ku [IO/l, ucnons3yemsie sl peaausaiuy yrnpas-
JISIOIIETO BO3JCHCTBUS HAa CUCTEMY OaJaHCUPOBKHM HAarpy3kKH, MOTYT OBITh NPEICTaBICHBI Kak
YHCJIOBBIE PSI/Ibl, XapaKTEPU3YIOLINE U3MEHEHUSI €€ ITapaMeTpoB BO BpeMeHHU. IIpu aTom oueBua-
HO, YTO 3aIla3/bIBaHUE YIPABJISIOIIEr0 BO3ACHCTBUS, CBSI3aHHOE C IPOLIECCOM MOHUTOPHHIA CeTe-
BOT0 TpaduKa, MOKET MPUBECTH K CHIKEHHIO 3()()EKTUBHOCTH CHCTEMBI paciipe/iesieHus 1 OanaH-
CUPOBKH Harpy3ku. [103ToMy HEO6X0IMMO OCYIIECTBIATh (POPMUPOBAHUE IIPEBEHTUBHOI'O yIIPaB-
JSIOLIET0 BO3AECMCTBUSI, HAIIPSIMYIO CBSI3aHHOIO C pealn3alliedl MeTo/a MPOrHO3HpPOBAaHUS BO3-
MO>HOM MMKOBOW Harpy3ku U BpeMeHM ee nossieHus. M3sectHo [13,14], yTo ayist coBpeMEHHOro
Tpaduka xapakTepHO CBOHCTBO JOJITOBPEMEHHOM MaMsATH WM MacIITaOHONH MHBAPHAHTHOCTH CTa-
TUCTHYECKUX XapaKTEPUCTUK, CBA3AHHOE ¢ ()paKTaJbHBIMHU IpolieccaMu. B mpeacraBieHHOHN pa-
00Te mporecc MPOTHO3UPOBAHUS CBOWCTB CETEBOr0 Tpaduka pa3OnuBaeTCs Ha CIEAYIOIINE dTAIBL:

— arperupoBaHHe CETEBOIo Tpaduka;

— (paxTanpHBIN aHATIHM3 MTONYYEHHOTO BPEMEHHOTO Psifa;

— KOppEJSLUOHHBIN aHaAJIN3 MTOJIyYEHHOI'0 BPEMEHHOI0 psi/a;

— CTaTUCTHYECKHUM aHaIM3 MOJIYYEHHOIO BPEMEHHOI'O Psijia;

— IPOTrHO3UpPOBaHUE Ha 0a3e aBTOPErpPECCUOHHON MOJEIH.

Jlns peanusaiuu mporecca arperupoBaHus npoduiiel BXoJHOM Harpy3ku B MHpopmaiu-
oHHyto cTpykrypy LIOJ] (pucyHOK 1) IONMOJHUTENBHO BKIIOYAETCS KOMMYTATOpP, 00eCIeunBaro-
IIAA TPAHCIAIMI0 MaKCHMMAJIBHOW CETeBOM HArpy3Kd C MOJKIIOYCHHBIM 1O mpoTokoiy Gigabit
Ethernet kommbrorepom ¢ nporpammoii-cauddepom WireShark va ocHose, Hanpumep, OHOIHOTE-
ku WinPcap. Iporpamma-cHuddep ocyliecTBisieT 3axBar Tpaduka, ero 00paboTKy, arperupona-
Hue, popMupoBaHe TpeOyEeMbIX BPEMEHHBIX HHTEPBAJIOB, a TaKXKe (PUKCUPYET pe3KHe U3MEHEHHS
BXOJIHOM Harpy3ku. [lomyueHHbIN ypoBeHb BCIUIECKOB MHTEHCUBHOCTH Tpaduka, a TakkKe UX JJIu-
TeJNbHOCTb, UHPOPMHUPYIOT CUCTEMY OATaHCUPOBKU O HEOOXOJMMOCTH BKJIIOUEHHS HA JAHHOM MH-
TEepBaJI€ arperupoBaHUsl CUCTEMBI NEpPEepacCHpeeIeHUs Harpy3ku. ArperupoBaHue CeTeBOro Tpa-
¢duka 3aKiroyaercs B pa3/ieJIeHUN BPEMEHHOTO0 psija Ha K nHTepBanoB arperanuu JUIMHBI M B CO-

OTBETCTBUU C popMyJioii [16]
k—-m

>V, (1)

y(m — 1
K
M i Dyma1
rJie M — HHTEPBAJ arperupOBaHHUS;
K — Tekymiuii HoMep BbIJCJICHHOTO OJI0Ka;

Y. — HOMEp OTCUETA.

i

VYauTeiBas GpakTagbHBIE CBOMCTBA CETEBOTO TpaduKa IeJIeco00pa3sHO HCIOIb30BaTh JIU-
HAMHUYECKH MEHSIOIIMNACS WHTEepBal arperayu, COKpauas €ro mpu OOHApYXKEHHUU BCILIecKa
HArpy3KH W yBEIMYWBas NMpH ee yMeHbIIeHWH. [IpucyTcTBHE TpeHIa Ha WHTEpBAJE arperauu
BpPEMEHHOTO psifa onpexaenser H-mokasarens Xepcra, ompenenseMsiid myrem R/S anammza [17].
OcHoBHoI1 (hopmyroii R/S ananu3a siBisieTcst BhIpakeHHE

R/S=(a-N)", )
rae H — mokasarens Xepcera;

N — Be1OOpKa muHBL N;
S — cTaHgapTHOE OTKIIOHCHUE UCXOSIINX H3MEPEHUN;

R — pasmax otHomennii R =max(Z,)—-min(Z,);
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Z, — HaKOIUICHHOE OTKJIOHEHHUE Psi/ia OT CPE/IHETO X, ;
a — KOHCTaHTAa,
N
S=UNTD (% -x).
i=1
Jlorapugmupys noJy4eHHOE BBIPAXKECHUE, TOIy4aeM
H =log(R/S)/log(N/2).
IIpu 0,5<H <1 MmMeeM NepCHCTEHTHBIH WJIM TPEHAOYCTOMYUBLINA psaA. Buamsnue
HACTOSILLEro Ha Oy/Ayliee ONMChIBaeTCsl Mepoil koppeasiuuu [18]
C=2"""-1.
Koadduunent Xepcra H aBiasercs Mepoil JUIMTENBHOCTH A0JITOBPEMEHHON 3aBUCUMOCTH U
OIHMCHIBACT BCE OCTANIbHBIC (PpaKTaIpbHBIC TApaMeTPhl UCCIIeAyeMOoro mporecca [15,17]:

(dbpakranbHas pasmepHocth D=2—-H;
— KOppessIHOHHbIA napamerp S =2(1-H);

CIIEKTPAJIBHBIN MMOKa3atelb b =2H +1;
(bpaxTanbHbIi oKazaTens a=3—2H .

VY camonofo6HOTO mMporecca X(t) ¢ 0,5< H <1 xoppensiumonnast GyHKIHsI THIIEPOOINYECKH 3a-
Tyxaet [17]
2
R(K):%[(K #1) —2K (K- .
ITo onpenenenuto KOAPPUIUESHT KOPPEIALUN
7(K)=R(K)/R(e) =R(K)/o",
oTcrozia aBTokoppesnsiunonHas pynkuus (AK®) Oyner umets BUA
T(K):%[(KJ&)ZH—2K2H+(K—1)2H} @3)

ITpu sTOM, pacuer AK® HeoOX0JUMO OCYLIECTBIAThH C LIEIbIO OLEHKH XapakTepa yObIBa-
HUS 3aBUCUMOCTH 3JIEMEHTOB BPEMEHHOT'O Psijia.

Yucnennsle 3HaueHuss AK® moryt 6b1Th nosryueHs! o ¢popmyse [13]
N-K

2 (% =%) (X —X)

)= N )

2'( K 4)
rae X — cpeaHee 3HaYeHUeE psjaa X;

o’ (X) — nucnepeust psija X;

K — BpemeHHO}# nar.

Bosmoxnsie peannzannn AK® uccinenyeMbix MpoueccoB NpeICTaBlIeHbl Ha PUCYHKaxX 3.4.
Mennennoe yoObiBaHue 3HaueHUl AK® xapakrepu3yeT MeIJIEHHO YOBIBAIOIIYI0 3aBHCHMOCTb
MEeXIy 37eMeHTamu Tpaduka. beictpoe yObiBaHue 3HaueHnii AK® — mpusHak cTalioHapHOCTH
uccieayemoro npouecca. s (pakTanbHbIX MPOLIECCOB, XapaKTEPU3YIOIUXCS CBOWCTBAMM Ca-
MOTI0/1001s M MEJIEHHO YOBbIBaIOIIEH 3aBUCUMOCTH, aBTOKOPPEIAIMOHHas (GyHKIMS He oOparia-
€TCs B HOJIb, IIpU T —> 00,

W3BectHo [15,17], uro R/S-ananu3 He Bcerna gaeT KOPpPEKTHBIE OLIEHKH TOKa3areneld Xep-
cTa. bonpIyro CTaTUCTUYECKYIO TOYHOCTh JTa€T METOJ, OCHOBAaHHBIN Ha KOPPEISIMOHHOM aHalIn-
3e. Eciin qyis AK® nponiecca BbINOJIHAETCS yCIOBUE

T, = k’ﬁL(k)+C,
rae C —const, 0< g <1;
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. L(tx
L(k) — mennenHo mensomascs byukims lim % =1,

t—o
TO Takoi mporecc onuchiBaeTcsi AK® yObIBaromieil Mo CTENEHHOMY 3aKOHY INPH yBEIHYCHHH
BpEMEHHOM 3a1epkku [12].

17

(k)
. - - A . 1
L R s A s W s AR A AT ™% i ¥ i et A S|
0 10 20 30 40 50 60 70 S0 90 100110120 130140150160 170 150 190 200210220 230 240 250
K
Puc. 3. Ipumep AK® Bxoasiuiero B cucremMy Tpagpuka
r(K)
" - - “ x 1
[ R e T T T s T TR B MU N e W = e v :__,;'.

o il 'y Y L 4

0 10 20 30 40 50 60 70 80 50 100110120130 140150160170 180 190 200210220230240 250
K

Puc. 4 . IIpumep AK® ucxoasuiero u3 cucreMsl Tpaguka

R/S ananus, cratucTrka XepcTa BBIBISIOT TOJBKO OO TPEH]] B MOJYYCHHBIX BPEMCH-
HBIX psAJax, HO He 00ecleurBaloT ONpeIeNeHne IIUKIOB, IITyOUHBI KOPPEIALNH, TITyOUHBI TaMATH,
a 3HAYMT U KaYyeCTBEHHOIO MporHosa. Jljig mporHo3a coCTOSHUN mpolecca Ha Oyaylue BpeMeH-
HBIC MHTEPBAJIbl BAXKHBIM SBIISICTCS OLEHKA JOJITOBPEMEHHOCTH KOPPEIUPOBAHHOCTH JJIEMEHTOB
psna, nauHbL ero nukioB. Hanbonee 3¢ ekTUBHBIMU METO/IaMU MIPU ATOM SIBJISIFOTCSI aBTOpErpec-
CHUOHHBIE MOJIEIIH, OIIPEAEIIAEMBIE KaK

x(k):Zaix(k—l)+§k,

i=1

©

rae a, | :].,_p — K03 PUITMEHT aBTOPETPECCUU;
X (k) — k-i aemMeHT UncI0BOrO psa;

&, — Oenblil myMm;

P — IOpAIOK MOJEIIH.
IIIupoxoe NpuMeHeHHe MOJTYYHJIN MOJIeJIN CKOIb3simero cpeaiero ARMA

X(K)=Ya x(k=)+ Xb&, +&,

rae by, j =1,0 — KO3 GHUIHEHT CKONB3SAIIET0 CPEIHET0; (| — MOPSIOK MOJIEIIH.

JlJ1s1 HeCTAUMOHAPHBIX MPOLECCOB UCMOJIb3YKOTCS MOAEIN ABTOPerpeccHy ¢ MHTerpu-
POBaHHBIM CKOJb3AIIMM cpeaqHeM ARIMA, cniocoOHbIe CBOeBpPEeMEHHO ONpeaeasiTb MOMEH-
ThI 3HAYNTEJIbHBIX BCILUIECKOB CeTEBOro Tpaduka.

A'x(K) = S aax(k=i)+ 3 b, &, (5)
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rae A° — pasnocts opsizka d ; d =H —0,5.

[Topsimok MoJenu onpeeseTcsl Ha OCHOBE MCCIIEIOBAHUS aBTOKOPPEIIIMOHHON (DYHKITMH
BpeMeHHoro psanaa [9, 12].

Mogens ARIMA BxirodaeT B ce0si Kak TEKYIIHE U MPOILIbIe 3HAUCHHs 3aBUCUMON Tiepe-
MEHHOM, TaK U COOTBETCTBYIOIIUE UM 3HAUEHUS CITy4alHbIX BO3MYIIECHUH.

CrannoHapHOCTh BPEMEHHOI'O Psiia YCTaHABJIMBAETCS IYTEM IOJYyYEHUs I1OCIIE0BATEIb-
HBIX Pa3sHOCTEH X, =X, —X_; M aHanu3a TpeHaa noinydaeMmbix AK® Bpemennoro psna. Ilpusnaku

HECTAIMOHAPHOCTH PSIJIa YCTPAHSIOTCS TOCTIE/I0BATEbHBIM B3sTHEM Pa3HOCTH nopsinka d K Bbl-
paKeHHI0 AX =X, —X_,; A"X..

P q
Adxlzzaixt—i-i_zbj"ft—j-'-fl’ (6)
i=1 =1

re P — [IOPSIOK aBTOPErPECCHH,
g — MOPSIOK CKOJIB3SIIErO CPEIHETO;
d — nopsAOK pa3HOCTU (MHTETPUPYEMOCTH);
&, — CllydaiiHO€ BO3MYIICHHE.
[TocnenoBaTeNnbHOCTE PeanU3alMy MOJEIIHU 3aKIF0YACTCS B CIIEAYIOLIEM:
1. TlyTeM B3STHS MOCIENOBATENBHBIX PA3HOCTEH AX =X —X,_,; A’X = (A)(t —AXH); A

YCTaHABIMBACTCS MOPSJOK HHTErpUpyeMocTH d, Iporiecc MpUBOAUTCS K CTALIMOHAPHOCTH.

2. K nomydyernomy psiy noadupaeM 1okasaTesii aBTOPErPecCHU U CKOJIB3AIIETO CPEAHETO.

3. Ha ocHOBe MeTOJ1a HAMMEHBIIMX KBAJPaTOB U MPHHIMIIA MAKCUMAJIbLHOTI'O IIPABIOIO10-
Ous OLICHMBAIOTCA JaHHBIE MMOKa3aTenu. [Ipu 3ToM MoxeT ObITh CHOPMHUPOBAH HEKOTOPHIA HAOOP
BO3MOKHBIX MOJIEJIEH.

4. YV Hanbonee nmpueMIeMOl MOJENH psAJl OCTATKOB MOXO0K Ha Oenblil myM. [l npoBepku
3TOro ucnosssyercs ¢popmyna JIronnra-bokea [11]

2
7
=n(n+2 —k
(n+2)%7
rae 7, — koddpdumuent AKD;
M — KOJIMYECTBO WHTEPBAJIOB MPOTHO3;
N — 00BbEM BBIOOPKH.

5. O1eHKYy TOYHOCTHU TPOTHO3a OCYIIECTBIISEM IYyTEM OMpENeeHUs aOCOJIOTHOU IPo-
1eHTHO! omuoku [19,20]

100%
> )
t=1
rje X, — M3MEPEHHOE 3HAUYEHHUE DIIEMEHTA PALIA,
X, — IIPOrHO3HOE 3HAYEHUE;

L — yar mporHo3sa.

JlaHHBII METOA MOKET OBITh PEeaTM30BaH B BUJIE OHOTO M3 MOAYJIEH MporpaMMHOro odec-
TIEYEHUS] CUCTEMBI OaTaHCUPOBKU HArpy3KH.

Peanuzanus pa3paboTaHHOTO METOAA OCYILECTBIIAETCS 38 HECKOJIBKO IIaroB:

— BO BPEMEHHOM psijie, COOTBETCTBYIOIIEM BXOJTHOMY CETEBOMY Tpa(UKYy, BHIACISIEM OKHO
IUTMHBI T paBHOE MHTEPBAITY arperanuu;

— JUIs TIOJIyY€HHOTO MHTEpBalla arperanuu onpejaessieM Mokaszarenb Xepcra H, a takxke
3HAa4YeHUE aBTOKOPPEISAIIMOHHON (PYHKINY;

— B COOTBETCTBHH C MOJYYCHHBIMH (pakTaibHbIMK Tapamerpamu H, D, a, b popmupyem
MOJIETIb aBTOPETPECCUN C MHTETPUPOBAaHHBIM cKoub3siiieM cpeagHeM ARIMA u npornosupyem
MOMEHTHI 3HAYUTEIbHBIX BCIUIECKOB HAIPY3KH Ha CJIEIYIOIINX BPEMEHHbBIX HHTEpBaJax;
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— mepefgaeM MH(POPMALUIO O MPOTHO3€ UHTEHCUBHOCTH Tpaduka B cucTteMy OanaHCHUpPOB-
ku Harpysku LHO/I;

— B COOTBETCTBUHU C IIPOTHO30M MPOU3BOANM KOPPEKTHUPOBKY UHTEPBAIa arperaiuy;

— mepeaBUraeM okHo JuiMHbI T Briepen Ha 3a7aHHYI0 BenuuuHy casura AT;

— OCYIIECTBJISIEM [IPOTHO3 MHTEHCUBHOCTH TpaduKa Ha MOCIETYIOIINUX OKHAX JATUHBI 7.

Hcrnonp3oBaHue mpejiaraeMoro MeTojia JUHAMHYeCKor OamancupoBku Harpysku 1O/,
YUUTBHIBAIOMIETO ()paKTalIbHbIE CBOWCTBA CETEBOTrO TpaduKa, MO3BOJSIET COBEPIIATh JOCTOBEPHBIH
KpPaTKOCPOYHBIN MPOrHO3 U CBOEBPEMEHHO MPEIYNpPEXAaTh O MOCICIYIONINX 3HAYUTEIBHBIX BbI-
Opocax ceteBoro Tpaguka, 00ecreurnBaeT JOCTOBEPHOE PEUICHNE 3a7aull YIPaBJICHUs pacipese-
JIEHUEM Harpy3KH U yCTpaHEHUEM MEPErpy3Ku CUCTEMBI.

3akiaroveHue

Pemenne 3amaun OGanancupoBku Harpysku kinactepHbix [{OJ] obmauHbIX cpen MOXkeT oc-
HOBBIBAaThCS Ha CTaTUCTHMYECKOM aHAJIM3€ BXOMALIETO TpaduKa, ero MIOTHOCTU paclpeleeHus,
ABTOKOPPENSAMOHHON (PYHKIINU, YPOBHE (PpakTanbHOCTH. [IpencTaBieHHbIi MoaXo1 K MPOrHO3H-
POBaHMIO MOBEJEHUS CETEBOT0 TpauKa yYUTHIBAET €r0 BaXKHEUIINE XapaKTEPUCTUKU, TAKHE KaK
KPaTKOBPEMEHHYIO U JOJTOBPEMEHHYIO 3aBHCHMOCTh, CaMOIO100Me, MacIITaOHYI0 MHBapUaHT-
HOCTh CTaTHCTHYECKMX XapakrepucTuk. CamoronoOHbIe cBOMcTBa Tpaduka oOecreunBaoT Mpo-
THO3 TOSIBJICHHE BPEMEHHBIX MEPHOIOB C MEPErpy3KOoi MO MPOU3BOAUTEIHLHOCTH 000PYIOBAHUS U
JIMHUH CBSI3U, YTO JEJAET BO3MOXKHBIM IIOCTPOEHUE CUCTEMBI C TMHAMUYECKUM YIpaBjieHueM Oa-
JAHCUPOBKON HAarpy3k C IENbI0 ONTHUMM3AIMKM HCIOJIb30BAaHUSI CETEBBIX pecypcoB. B ocHoBe
[IPE/ICTaBICHHOIO0 METO/1a paclpeesieHus U OaJaHCUPOBKU HATPY3KH JIEKAT Pe3yJbTaThl CTATH-
CTHYECKOT0 aHalln3a BXOJAILIETro TpaduKa, ero MIOTHOCTh pacipeeieHUs, aBTOKOPPEISIIUOHHAS
(byHKIUSA, CTIEKTpalibHAs MJIOTHOCTh, YPOBEHb ()PAKTATHHOCTH.
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Annomauusn. B pabome onucana memoouka, no360110Uds. O4epmums 001ACMb B03MONCHBIX
(co30anusi 6 NpuHyune) UIMEPUMENbHbIX NpPudOpos U Kiaccuukayuu ux no  wKaiam,
COOMBEMCMBYIOWUM UX UIMEPUMETbHBIM npoyedypam. A maxdce ONucan aneopumm U cO30aHO
coomeemcmesyiouee NpoepamMmMHoe obecneueHue, peanusyiowee YKA3aHHblL aieopumm  oowe2o
Memooa NoucKa YHUBEPCAIbHbIX WKA, COOMBEMCMEYIOue20 paned, 0 KAHCO020 USMEPUMETbHOO
npubopa.

Hccneoosanus ocnosanwvl Ha npunyune enomenonocuueckou cummempuu FO.U. Kynaxosa
U Kacaemcsi mobKO OnpedeséHHblll NOOKIACC YHUBEPCATbHbIX meopull. [l 2mo2o 8600umcs cie-
oyiougee onpedenenue smnupudeckol cmpykmypwl. Tpotka (M,\N,p) — smnupuueckas cmpykmypa,
ecau coomsememayowee (3adasaemoe (N + M)-mecmuoe omuoutenue RmN,p yoosnemeopsem
yenosuio (Vi ... in e M) (Ve ... am € N) Rmunp (i1, -, Inj @1, ..., @m), npu amom napa wucen ¥ = (N,
M) naszvieaemcsi paneom smoti cmpykmypsi, a, eciu M N N= & mo uucro K =n + m nazvieaemcs
eé cnoocnocmoio. Ilpeononazaemces, umo M N N= &,

Bce paccmompenus kacaromes smnupuveckas cmpykmypwl panea (2,2). Pewenus @ynk-
yuonanwvnozo ypasuenusn f(u,v,w) = f(f(uv,t), f(s,v,t), f(s,v,w)) uwymecs 6 xnacce noxanvro-
JIUHEIHbIX QYHKYUL, pa3nodxcumulx 8 pso Tetinopa 8 kaxooi mouxe.

Ochosy peuieHus OAHHOU 3A0aYU AGIAEMC HAX0XHCOeHUue QYHKYUU nepecpacyuposKi WKa-
Jibl npubOpa K KAHOHU4eCKoMy 6udy. s amozo gopmyaupyemcs u nposepsaemcs COOmeencmes)-
rowas eunomesa nepezpadyuposku. Peanusayus muoscecmea ghynkyuil nepecpadyuposku 0cHoO8a-
Ha Ha Memooe annpoKCUMAayuu ¢ NOMOWbIO OPMOSOHAIbHLIX NOIUHOMO8 Hebvluiesa O/ Cryyast
PABHOOMCMOAWUX MOYEK.

B aneopumme 6vi60pa uncmpymeHma usmepeHull 3a0eticmeo8an UHOYKMUBHbIN NOIb306d-
menbCKUull uHmepetic, No3680AWUL COelamb NPUKIAOHbLE NPO2pamMmbvl 60ee RPOCMbIMU, 34 Ciem
pazouerusi (hyHKYUOHATbHOCMU HA SKPAHbL WU CIPAHUYbL, KOMOPble Npowe KaK OnUcbléams, max u
NOHUMams. DMo NO380Jislem KAaK pacuupums Kpye noib3osameetl, mak u YMeHbuums oovem ux
Pa3MblULIEHUll, He KACAIOWUXCA CYWecmaa peuaemorl 3a0ayu (m.e. ynpocmums npoyecc peuteHus
3a0auu Ha Komnviomepe), npu 00HOBPEMEHHOM COXPAHEHUU €€ HaAYUHOU YEeHHOCMU.

KiroueBble cjI0Ba: M3MEPCHHS, PAHT IIKAJIbI, dYMIUPHUYECKAs TCOPHS, W3MEPUTEIBHBIN
npubop.

Abstract. The paper describes a technique that allows you to outline the scope of possible
(in principle) measuring devices and classify them according to scales corresponding to their
measurement procedures. And also the algorithm is described and the corresponding software is
created that implements the specified algorithm of the general method of searching for universal
scales of the corresponding rank for each measuring device

The research is based on the principle of phenomenological symmetry of Yu.l. Kulakov and
concerns only a certain subclass of universal theories. For this purpose, the following definition of the
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empirical structure is introduced. The triple (M,N,p) — empirical structure, if appropriate (given by
(n + m)-local relation Run,p satisfies the condition (71 ... in € M) (Vo ... am € N) Runp (i, ..., In; a1,
., om); in this case, the pair of numbers r = (n, m) is called the rank of this structure, and if
M N N= &, then the number k =n + m is called its complexity. It is assumed that M HN= &

All considerations relate to the empirical structure of rank . Solutions of the functional
equation f(u,v,w) = f(f(u,v,t), f(s,v,t), f(s,v,w)) are sought in the class of locally linear functions
decomposable in the Taylor series at each point.

The basis for solving this problem is to find the function of re-grading the scale of the de-
vice to the canonical form. To do this, the corresponding overgrading hypothesis is formulated
and tested. The implementation of the set of re-grading functions is based on the approximation
method using orthogonal Chebyshev polynomials for the case of equidistant points.

The measurement tool selection algorithm uses an inductive user interface to make appli-
cation programs simpler by breaking down functionality into screens or pages that are easier to
both describe and understand. This allows you to both expand the range of users and reduce the
amount of their thoughts that do not relate to the essence of the problem being solved (i.e., simpli-
fy the process of solving the problem on a computer), while maintaining its scientific value.

Key words: Measurements, Scale Rank, Empirical Theory, Measuring Instrument.

BBenenue

CoBpeMeHHbBIE HayYHBIE HCCIIeIOBaHuUs [4] HEBO3MOXKHO ceOe MPeCTaBUTh 0€3 OIMOpHI Ha
WU3MEpUTENbHbIE MPUOOPHI U COOTBETCTBYIOLIYIO UM MeTOAMKY u3mepenuii [1]. C apyroit cropo-
HBI, CO3/[aHHE HOBOT'O M3MEPHUTEIHHOTO MPHOOpa BCEraa CBA3aHO ¢ OOJIBIINMHU TPYIHOCTSAMH, KaK
HAy4YHOTO, TaK M TEXHUYECKOTO YpoBHA. [l03TOMYy O4YeHb Ba)KHO yKa3aTh (€CIM 3TO BO3MOKHO)
METOJIMKY CO3JJaHUSI HOBBIX U3MEPHUTEIbHBIX MPUOOPOB, MPEUIOKUTh UX KIACCU(PUKALUIO U €CIIH
BO3MO’KHO, pa3pad0TaTh aJrOPUTMBbI U IPOTPaMMBbl, PEIIAOIIMX BbIIIE HA3BaHHBIE MPOOIIEMBI.

Mamepuanst, memoowvl, pe3yibmamot U 00CyHcOeHUA

[lenp paboThl — MoOKa3aTh MPUHIMUNHAIBHYIO BO3MOXKHOCTh PELIeHUs (yHIaMEHTaIbHON
3amaun: «Pa3zpaboTka METOAMK M MPOTrPaMMHOIO OOECTeyeHHs, ¢ MOMOIIbI0 KOTOPHIX MOKHO
OIpEeNIeNIUTh 00JIACTh BO3MOKHBIX (CO3/1aHUS B MPHUHIINIIE) U3MEPUTEIbHBIX TPUOOPOB U KIIACCH-
(uKalMy KX MO MIKaJaM, COOTBETCTBYIOIIMM UX U3MEPUTEIBHBIM MpolieaypaM. A Takxke pa3pado-
TaTh aJITOPUTM U CO3aTh COOTBETCTBYIOLIEE MPOrpaMMHOE OOECIeUeHNe, pealu3yollee yKa3aH-
HBIM anropuTM oOIIEro MeToja MOMCKAa YHMBEpPCAIbHBIX IIKaJ, COOTBETCTBYIOUIETO paHra, IJis
KaX/10T0 U3MEPUTENBHOr0 Iprubopa». ITo cenano Obl MpoIece CO3/1aHus U TECTUPOBAHMS HOBBIX
puOopoB 0oJjiee KOHCTPYKTUBHBIM, a, 3HAYUT, 3PPEKTUBHBIM 10 BPEMEHU Pa3pabOTKH U MEHee
3aTpaTHBIM. DTH J[Ba MapaMeTpa ABIAI0TCA HanloJiee BaXKHBIMHU, OCOOCHHO B HAIlle BPEeMsl.

3aMeTuM, 4TO J1H00ast BO3MOXKHAs CBA3b MEX]Y pe3y/bTaTaMu HaOII0IeHu! OyeT onpede-
JIAAMbCA CPEACTBAMU HAOIIOJICHNS, U, B CBOIO OUEPEllb, Xapakmepuszyem 3TH CPEICTBA, TO BTOPOIl
anemeHnT Hj, mapsr (pr, Hy) MbI MOXeM paccMaTpuBaTh KaK Ha COBOKYITHOCTH IPEAINOJIaraeMbIX
CBOWCTB — meopuio — U3MepHUTeIbHOro npubdopa u amns y. [IpaBaa, B cBOHCTBax J1It0OOT0 JAHHOTO
M3MEPUTENIBHOTO NMpHOOpa MBI HE MOXKEM OBITh YBEpEHBI abconmomubim odpazoMm. Ho Hama yse-
PEHHOCTh B HUX JOJDKHA BCE-TAKM MPEBBILIATh YBEPEHHOCTH B JIF000M Apyroil runorese, GUrypu-
pyrolieil B paccMaTpuBaeMoM HccieqoBaHuu. M6o Omaromaps 3TOMY HM3MEPEHHS BBINTOJHSIOT
CBOIO 0COOYI0 POJIb — CIYXaT UCTOYHUKOM UCXOOHbIX OAHHBIX JJI BCETO UCCIIEIOBAHMUSI.

BBeneM nonsTHE paHra mIKabl.

[Tpenmnonoxum, uto M,N— s1r00bIe (HO HEMyCThIE) KIacChl MPOU3BOJIBHBIX SMIUPUUECKUX
00BEKTOB (TO €CTh Tell, MOJIeH, COOBITHI U T.JI.), KOTOPbIE MbI IOJKHBI HCCIe10BaTh. Takxke mpe-
MOJIOKUM, YTO CYHIECTBYET HEKash MHCTPYKLUS MO MAaHUITYJUPOBAHUIO (C TOMOIIbIO BHIOPaHHBIX
cpeactB — npubopom) oovektamu u3 M u N. Jlonmyctum, 4TO OHA IPUMEHUMA K KaXJI0MY Ha0Opy
mtaHeL (N + M), cocTosmeMy U3 Habopa JIUHBI N 3JIEMEHTOB Kiacca M u Habopa JuIMHBI M 3J1e-
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MeHTOB kiacca N, U mpexycMaTpuBaeT JBa BO3MOXKHBIX MCXO/a («HET» MM «Ia») AJs J000ro
TaKOro NPUMEHEHHUS.

Ecnu nHCTpyKLKS TakoBa, KaK CKa3aHo BbIle, TO Tpoiike (M,N,p) cooTBeTcTBYET 3mMnupu-
yeckoe otHorrenne Rvn, p < M" x N™, 3aiaBaemoe ycioBueM:

Vi1 ...in e M) (Vaz ... am € N) (Rmnp (i1, ..., In} 04, ..., Om) <
o(i1, ..., Inj O, ..., Om) = «I»). 1)

WHCTPYKIIUIO O MOXKHO paccMaTpUBaTh Kak CIOCO0 HAOIIONEHUS 3MITMPUYECKOTO OTHO-
menust R mN,p , HIIM IPOCTO KaK €T0 CMbICIL.

Breiopa M, N u p, uccinegoBarenp emé He 0053aTeIbHO 3HAET BCE MCXOJIbI HAOJIOICHUM
oTHoOIIeHUs Rm N p ¢ ToMoIbio uHCTPYKIUU p. OO 3TOM, T.€. 00 0OBEMHBIX XapaKTEPUCTUKAX OT-
HOIIEHUsI RMN,p, BO BCEX MHTEPECHBIX CIIYYasX UCCIIEIOBATENIb MOXKET TOJIBKO TajgaTh. A JIJsl TOU-
HOTO BBIPQKEHHUS MOJOOHBIX OTAJ0K CIYXKaT TaK Ha3bIBAEMbIE dMNuUpuieckue TEOPHUH.

Bynem cuutaTh, 4TO MBI UMEEM JI€JIO C YHHUBEPCAILHON IMIMPHUYECKON TCOPHEH, €CIu
npeonoodicums, 4To OTHOIIeHHEe Rmnp, ompenensemoe cooTHomieHueM (1), ymoBieTBOpsieT
YCIIOBUIO:

(Vi1 ...in e M) (Vou ... am € N) Rmnp (i1, ..., In} 0, ..., Olm). (2

[Tpu atoM, eciu M u N GeCKOHEYHBI, TO YCTAaHOBUTH 0O€30LIMO0YHOCTh TAaKON TEOPUH, KaK
MPaBUIIO, HEBO3MOXKHO. 3aT0, €CJIM OHA HE BEpPHA, YOCUTHCS B 3TOM MOXHO, OOHApy»KuB (N + M)-
Ky 00bekTOoB 13 M u N Takyro, 4yTo npuMeHeHue K Hel MHCTPYKLHMHM O MUMEET CBOUM HCXOJOM
«10Xb». VIHBIMU CIIOBaMH, YHUBEPCAIbHBIC SMIUPUIECKHE TEOPUN @harbcuguyupyemvl, HO, BO-
o0111e TOBOPS, He gepughuyupyemol

Msl Oynmem paccMaTpuBaTh TOJNBKO ONPEAETEHHBIM IOAKIACC YHHUBEPCAIBHBIX TEOPUi
(«urpuHIUn heHomeHonorudeckoii cummerpun» FO.M. Kynakosa).! Tlostomy Brpens Mbl Gynem
KaKIYI0 TEOPHIO, O KOTOPOIl MOWAET peub, OTOKIAECTBIATH ¢ Tpoiikoit (M,N,p) u Ha3bIBaTh €€ SM-
MIAPUYECKON CTPYKTypou. VMHBIMH cloBaMHM, Mbl BBOJAMM CIEAYIOLIEE ONPEICICHUE: TPOWKa
(M,N,p) — smnupuuecrkas cmpykmypa, ecii COOTBETCTBYMOIIee (3agaBaemoe (N + M)-MecTHOE
oTHoIIeHHE RMm N,p YIOBIETBOPSET YCIOBHIO (2); TpH 3TOM Mapa uucelt I = (N, M) Ha3bIBACTCS pan-
20M ITOH CTPYKTYpHIL, a, ecit M N N= & To umcino K = n + m Ha3bIBaeTcs €€ Cr10CHOCHbIO.
Bnpens Oynem npennonarats, uto MmN N= &

[TpuBenem npumep runoTe3bl 00 U3MEPUTEIBHOM MPUOOpPE, U3MEPSIOIIEM YHUBEPCAIBHOE
SMIMPUYECKOE OTHOILLIEHUE paHra (2, 2)

IIycte a* : M xN — Re — oro6paxenne u3 M x N B uncioByro ocbh, OCyIIECTBIAEMOE
KakuM-To nipubopom AL ¢ mByMsi BXOJaMHU U YMCIOBOW MIKAJIOH (YUCIOBBIM BBIXO0M). U mycTh

f :Re® - Re — tpexmMecTHas oneparus Ha Re. PaccMOTpUM HHCTPYKIIMIO p(,u, f ) BHJIA:

«Bozbmume npouseonvhyio napy (il,iz) 06vexmos uz M u npouseonvhylo napy (al,az)
oovexkmos uz N. C nomowwro npubopa [ onpederume BCE UYETHIPE UHCIA a#(ll,al),

a“ (il,az), a” (iz,al), a”(iz,az).ﬂpoeepbme, BLINOIHACICSA /UL PAGCHCMEO:

a” (iz ' 052) = f (aﬂ (iz , 0‘1)’ a” (il’ al)’ a (i1’ a, )) 3)

! Emé pa3 moquepknéM, 4TO yHHUBEpCATbHBIE SMITHPHUYECKHE TEOPHH — 3TO JOCTATOYHO Y3-
KM TIOJIKJIACC KJIacCa BCEX BO3MOXKHBIX IMIUPUYECKUX TEOPHUIl. DTOT MOAKIACC OTHIOAh HE 00b-
eMJIET BCIO BO3MOXHYIO B MpuHLuIe ¢u3uky. B npuHimne Hac Moriau Obl 3aMHTEpECOBaTh TEOPUU
¢ TakuMH nonkiaaccaMu R 5+, KOTOpBIE BOOOIIE HE SBISIOTCS CHHIJIETOHAMU. J[pyroe nerno, 4ro
Ha HblHeUtHem ITallC PA3BUTUA (1)I/ISI/IKI/I, YHUBCPCAJIBHBIC TCOPUN BBITTIAAUT OC06€HHO HHTCPCC-
HbeiMH. [TosTomy 3asgBnenue FO.M. KymakoBa, 4To eMy yaajloch MoOKa3aTh B HEKOTOPOM CMBICIIE
«ECAUHCTBCHHOCTBH» (1)I/ISI/IKI/I, BBITJIAAUT JOCTATOYHO CIIOPHBIM.
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Cuumaiime, umo ucxo0 npumeHeHus p(,u, f) K nape xopmeoiceu (il,iz) u (Otl,az) ecmbo

«0ay, eciu pageHcmaeo (3) bINOIHEHO, U «HEM» — 8 NPOMUBHOM Cy4aey.
CornacHo (1) ¢ moMompi0 3TOH HHCTPYKUMU HAOIIONAETCS YETHIPEXMECTHOE DMIIU-

puueckoe oTHomenne Ry . p(u, ) » 33T1ABAEMOE YCIIOBUEM:
(Vi i, e MYV, @, € N )Ry iy (i, ) "
And ay(lz’az)— f( (2’0‘1) a (il’al)’ a#(il’aZ)))'

[Tpenmonoxum, 4To (l\/l N, ,0(,11, f )) — DMIIMpHYECKasl CTPYKTypa paHra (2,2), T.C
MPEANONI0XKUM, YTO OTHOIICHHE Ru N.p(u f)s 33laBaeMoe ycioBUeM (4), YHUBEPCAIBLHO:
RM,N,p(y,f) =M?xN?. Torna

(Vij, e M Ve, € N)
u “ i ' (5)
(a (z’az)— f( (2’051) a ('1’0‘1) a ('11052)))
[Tpon3BosbHO 3aUKCUPYEM KOPTEX (i ) oobekta i° 13 M 1 Koprex (ao) o6bekTa 0° U3

. . 0
N . O6sexT i° HazoBém sramoHoM B M , a o6wekT ¢~ —atanonoM B N . Torna us (5) crenyer:

(VieM)VaeN)a“(i,a)= f(a"(i,ao),a“(io,ao),a”(io,a))). (6)

Bgens 0003HaueHus:

a”(l a )
a“(l ,Q ) aM,
a“(i% )=y

nepenuiiem (6) B BUE:

(Vi €M X‘v’a = N)(a”(i,a)z f(xl( ) 8y, yl( ))) (7)
[Toacrasmsis (7) B (5), umeeM:
(Vi, e M Ve, € NN (x,(i,). 81, Vi(e,)) =
f

£ (0500 2 () 05 () £ (%0 va(ez,) ®

CHoBa BBCs HOBBIC 0003HAYCHHS:

MepPENUIIeM PaBeHCTBO B TIOJIKBAHTOPHOU YacTH (8) B BUJE:

( @ a .Y (m):
() 1 VA, ()] (] @ () (9)
(X, 2000 (0,2, %0 1,2, %)

PaBeHCTBO (9) — yClIOBHeE, KOTOPOE HANAraeTcst Ha BUJ MHCTPYKIHU p(u, f) mpenosoxe-

aueM, uro (M,N,p(,f)) — smmupudeckas crpykrypa panra (2.2). OTo T0BOJBHO CHIIBHOE YCIOBHE.
U3 nero, B yacTHOCTH, creayer, uto ecau ¢pyuknus f(U,V,W) me ynosnersopser (9) Hu aus Kakoi

MATEPKU (Xf), X® a,, YO, Yl(z)) yucen u3 Re, To, kakoBbl 061 HU OblT M, N U g HHCTpYKIMA

p(,u, f) He no3BojsieT onpenenutb Ha M, N yHuBepcaibHOe oTHouleHHe R B o0mem

M,N,p(u,f) "
clydae 3eCh HMMEET MECTO clenyrwomas cutyanud. [lycTe s mpou3BOJIBHOW omepanuu

. Da3
f :Re” — Re muoxecrBo D(f) ects mommHOXKecTBO MHOXecTBa Re®, cocTosiee B TOYHOCTH
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U3 TeX MATEPOK (Xil), X a,, YW, Yl(z)), IUIsl KOTOPBIX BhImosHsietes (9). Torma, ecnu st He-
kotopeix M, N, # u nannoit f tpoiika (M,N,p(1,f)) — smmupuueckas crpykrypa panra (2.2), T0
xaaccsl M, N 1 mpu6op 4 TakoBkl, uto jis Beex i°, i1, iz u3 M u Bcex a° ai, @ u3 N naTépku um-
cen (a” (i o’ ) a* (i2 a° ) a” (i0 o’ ) a* (i 0 al) a* (i ° a, )) npunannexar D(F).

OcoOblii WHTEpeC NpeACTaBIAOT Te HHCTpyKuuu p(i,f), y kortopeix f TakoBel, dTO
D(f)=Re3. Jlna taxux f paBenctso (9) nmpeBpaniaeTcs B TOXKAECTBO, U, CIIEN0BATEIbHO, Takue | sB-
JSIFOTCS pEIICHUSMHU (DYHKIIMOHAIBHBIX YPaBHEHUH BUA:

f(u,v,w)= f(f(u,vt), f(s,v,t), f(s,v,w)). (10)

Bynem uckath pemienue ¢GyHkuuoHaiabHoro ypasHenusi f(u,v,w) = f(f(u,v,t), f(sv,t),
f(s,v,w)) B Kitacce JIOKaJIbHO JHHEHHBIX (DYHKIIMH, pa3ioKUMbIX B psa Teilopa B KaKI0i TOUKe.
PaccMOTPHM 3TO ypaBHEHHE B OKPECTHOCTH IPOM3BOIBHOM ToukH Py = (Ug,V,, Wy ).

Jlns1 BesIKOM Harepes| 3aJaHHON TOUYKH HMEET MECTO PaBEHCTBO:

f(u,v,w)= f(Uy,Vy, Wy )+ Au—ug )+ B(V—v, )+ C(w—w,), (11)
rae A, B,C — HEeKoTOpbI€ NOCTOSIHHBIE.
Paznoxum B psg Teinopa npassle yactu ypaBHeHus (10):

f(u,v,t)=f(uy, Ve, W, )+ Alu—u, )+ B(v—v, )+ C(t—w,),
f(s,v,t)= f(Uy,Vy, W)+ A(S—Uy )+ B(V-V,)+Clt—w,), (12)
f(u,v,w)=f(Uy,Vy, W, )+ Alu—U, )+ B(V-Vv,)+C(w—w,).
[Toxcrasmuss (11) u (12) B (10), umeem:
f (U, Vo, Wy )+ AU — Uy )+ B(vV =V, )+ C(w—w,)=
(U, Vg, Wy )+
+ A (Ug, Vg, Wy )+ AU — Uy )+ B(v =V, )+ C(t —w, )—u, )+ (13)
+ B(f (Ug, Vo, Wy )+ A(S —Ug )+ B(v =V, )+ Ct —w, ) — v, ) +
+C(f(Ug, Vo, Wy )+ A(S — Uy )+ B(V =V, )+ C(W—wy ) —w, );
[Tyrem TpuBHAJIBHBIX TPEOOpPa30BaHUN MOTYUUM:
(A+B+C)f(Ug, Vg, Wy )+ (A2 — A — (A2 + AB + AC Ju, +
+(B?+ AB+BC —B)—(B?+ AB+BC, +
+(c?-cw—(C?+ AC + BCw, +(AB + AC)s + (AC + BC)t = 0.
[MpupaBHUBast KO3()GHUIUESHTHI TIPH OJUHAKOBBIX TIEPEMEHHBIX ITOTO TOXKIECTBA, MOTYIHM
CIIEAYIOIIYIO CUCTEMY YPABHEHUIA:

A% = A

B?+ AB +BC =B,

c?=cC, (14)
AB + AC =0,

AC +BC =0.

Cucrema (4) nmeer 2 pemrenns: A=0,B=0,C=0u A=1,B=-1,C=1.
B nepBom ciydae mosy4yum TOXIECTBO:
f (uo’Vo’Wo) =f (UO’VO'WO)'
Bropoii cinyuaii 6onee unrepecen. Iloacrasmiss Haiinenabie ko3dduuuentsr A B,C B (13),
MOJTYYHM:
 (Ug, Vg, Wp ) = Uy — Vg + W (15)
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Teneps moxcraBum (15) B (11):
f(u,v,w)=u—v+w. (16)

Takum 00pa3oM, €MMHCTBEHHBIM pereHrueM ypaBHeHus (10), mpencTaBiIsioONMM ISl Hac
uHrepec, spiusercs (16).

Paccmorpum oTHOIIEHHME SKBUBAJIEHTHOCTH I puOoOpoB. IIycTs 0 U 7 — HEKOTOpBIE
npubopel. A a°:MxN —->Re u a’:MxN — Re — oToOpaxeHusi, OCyIIeCTBIIIEMbIE PUOOPaAMHU
0 ¥ T B YHCJIOBYIO OChb. Torma nmpubop ¢ CBOAUTCSA K MPHOOPY 7 MOCPEICTBOM IepErpalyHpOBKH
¢bynkuueit 0, ecnu: 6: Re—Re,

1) 0 - HenpepbIBHAS B3aMMHO OJJHO3HAYHAS,

2) a’= Q(af).

VYTBepKIEHHE: 0 CBOAUTCS K MPUOOPY 7 MyTEM MEperpaayupoBKu (GyHKIued 6, ecmu t
CBOJIUTCA K TIPHOOPY ¢ TIOCPECTBOM MeperpagynpoBku 02,

OTcro/ia BBITEKAET, YTO OTHOIICHUE CBOJUMOCTH PE(IICKCUBHO, CAMMETPHYHO U TPAH3H-
THUBHO. 3HAYHT 3TO OTHOIICHUE YKBHUBAJICHTHOCTH.

JlBa ipubopa GpU3NUECKH SKBUBAICHTHBI, €CJIM OJIMH CBOJAUTCS K JIpyromy. MHbIMU ciloBa-
MU, OTIepaIs MeperpalyupoOBKA HE MCHSICT CYTH MPOU3BOJUMOro m3MepeHus. Hampumep, ecimu
M3MEPEHUs B IIKaJle, pa3MEUYCHHOW B CAHTHMMETPAX, 3aMCHUTh Ha IIKAITy U3MEPEHHUH, pa3MeueH-
HYIO B JIOMMax.

I'unore3a 00 u3MepuTeabHOM npudope. VTak, 4TOOBI OMPOBEPTHYTH THIIOTE3Y O TOM,
9TO 4 SIBJISICTCS M3MEPHUTEIBHBIM IPUOOPOM, ONPEICIISIONIEM YHHUBEPCATHLHOE IMITUPHUIECKOE OT-
HomeHue panra (2.2) [S] va mHOkecTBax M m N, HEOOXOIMMO HAWTH TaKWe JiBa KOHEYHBIX I10JI-

muoxectea My € M u Ny € N | uro6s1 MoxHO G110 y6EaUTBCS, UTO HET TAKOrO HEHPEPHIBHO-

0 B3aMMHO OJIHO3HAYHOTO MpeobpasoBanust @, 4TOOBI BHITOIHSIOCH PABEHCTBO:
(Vll,l2 € I\/I(,)(‘v’ozl,oz2 € NO)

(O(a" (i,, ct, )) = H(a” (i, 01, ))— B(a” (i, ))+ H(a” (i, ct, )))

Kax BuIHO, THIIOTE32 NIPOBEPSIETCS JINIIL Ha KOHEYHOM Habope JaHHBIX. [loaToMy cnenyer
OTMETHUTb, YTO MBI TOJIEKO MOJTBEPKAaEM TUIIOTE3Y, HO HE JI0Ka3biBaeM. MOXKET OKa3aThCs, 4To,
paccMaTpuBasi HOBBIE pe3yJIbTaThl H3MEPEHHMH, Hallla THITOTe3a OKaXXETCS HEBEPHOH.

B ciydae ompoBep)keHUs TUIIOTE3bI, MBI TOXKE HE MOKEM TOBOPUTH O TOM, YTO NPUOOp HE
SIBJIICTCS. M3MEpHUTENbHBIM. HO 31€Ch MOXXHO JaTh peKOMEHJIAIMH HCCIeIoBaTeo. Bo3aMoxHo,
BBIOpaH HE TOT paHT OTHOLICHUS, MM TONPOOOBaTh MOMCKATh HOBBIE BUABI (hyHKIMiT 6. Cremyer
3aMeTuTh, uTo QyHKIUH O(X) U kO(X)+b — paBHONpaBHHI (3T0 BUAHO U3 (17)).

(17)

AJITOPUTM NMPOBEPKH T'HIOTE3bI
Bxo00:

F= {Q(X)} — MHOKECTBO HENPEPBIBHBIX B3aUMHO OJTHO3HAYHBIX (DYHKIIMH,
A= {<aﬂ(io,0{0), a”(io,a),a“(i,ao),a”(i,a)> | io,i eM Oy, A € N} — MHOXECTBO pe-

3yJIbTaTOB HAOIIOEHUI (“A” = I).

Buixoo:
Pe3ynbrar mpoBepKH TUIOTE3bI («TUITOTE3a MOATBEPIKICHAY, «TUIIOTE3a HE MTOATBEPIKICHAY).

M1: foreach(f in F) /I i Kaxmon GpyHKIIH

{
{

for(j=0;j<lI; j++) // nns kaxxa0ro HaGIIOAEHUS

/I ecnin paBeHCTBO (17) HEBEPHO, TO MEPEUTH K
Il paccMoTpenuto cinenyroniei GyHKIHHA
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if( (f(a(i,@))'=f(a(i, a0))—f(a(io, 0))+f(a(io, @))) )
goto M1;
¥
// ecnu iepedpai Bce pe3yabTaThl HAOIIOICHUH, 3HAUUT
// Texymiast pyHKIus f IBISCTCS HCKOMOM
ifG==1)
return “runore3a noaATBEpKAcHA
by
// mepebpanu Bce PyHKITMU, HU OJTHA U3 HUX HE TOJI0IIIIA
return “runoTe3a He MOATBEPKIEHA ;
PaccmoTtpum npoiiecc npoBeAeHHs SKCIIEPUMEHTA 0 BBISIBICHUIO YHUBEPCATbHON IIKAJIbI
W3MEpeHHi 1aHHOoM 3a1aun. UcxoaHoe onrcanue 3a1a4u.
Jan nmpubop 4 ¢ AByMsI BXOJAaMH U OJIHUM YHCJIOBBIM BbIX0J0M. HeoOxomammo moarsep-

JMTH THIIOTE3Y O TOM, YTO JIaHHBIA TPUOOP SBISETCS N3MEPUTEIEHBIM.

W3meputenbHbIil mpubop — npubop IKBUBAJICHTHBIN KaHOHHUECKOMY ITprbdopy [2].

Kanonuueckwuii mpudop — mpubop o0pa3yomuii YHUBEPCATbHYIO TEOPHIO.

[Tpubop — npucnocobieHue, crenuaibHOe YCTPOUCTBO, alapar i IPOU3BOJICTBA KaKOM-
HUOYb PaOOTHI, yIIPaBIEHUS, PETYIUPOBKH, KOHTPOJIS, BBIYMCICHUN.

Bxon mpubopa — anemeHT npubopa i BBeIeHUS BXOJHBIX JaHHBIX.

UucnoBoi BeIXOJ MpuOOpa — 3JeMEHT npudopa st OTOOPaKEHHST BBIXOIHBIX JaHHBIX B
YHICIIOBOM BHJIE.

N3mepsieMbie 00BEKTHI — 00BEKTHI, MOJICKAIINE H3YICHHUIO.

['unoTe3a — Hay4HOE MPENINOJIIOKEHHE, BhIABUTaeMoe 751 0OBSCHEHUS! KaKUX-HUOY/b SB-
JIEHUH; IPEATONI0KEHHE, TPEOyIoIIee MoATBep kK aeHus [3].

Teopus u3MepUTENBHOTO MPUOOPa — COBOKYITHOCTH CBOMCTB U3MEPHUTEIBHOTO MpHOOpa.

ATmpoKCUManus WM TpUOIMKEHNE — 3aMEeHa OJHUX MaTeMaTHYECKUX OOBEKTOB IPYTH-
MH, B TOM WJIM MHOM CMBbICIIE OJM3KUMHU K MCXOJHBIM. AMNMPOKCUMAINS MO3BOJISIET UCCIEI0BaATh
YHCIIOBBIE XapaKTEPUCTUKU U Ka4eCTBEHHBIE CBOMCTBA 00BEKTA, CBOMA 3a/1a4y K M3YUYCHHUIO OoJiee
MIPOCTBIX WM OoJiee yI0OHBIX 0OBEKTOB (HapUMeEp, TAKUX, XapaKTEPUCTUKU KOTOPBIX JIETKO BBI-
YHCIISFOTCSI MJIH CBOMCTBA KOTOPBIX YK€ U3BECTHBI).

PaccmarpuBaemoe nporpammuoe cpencto (IIC) mpenHazHaueHo 11 HaXOXAEHUs ¢yHK-
[IUY TTePETPATYUPOBKH IIKAIBI TPUOOPa K KAHOHUIECKOMY BUY.

BxonHble naHHbIE BBOJASATCS IOJIb30BaTeNleM B TaOIMIly M MPEICTABISAIOT cO00l MHOXKe-
CTBO TIOKa3aHMM mpudopa.

Pe3ynbpTat BBIBOAUTCS Ha SKpaH.

Dyuxyuu.

1. Yrenue u 3arpy3ka JOCTynHbIX QyHKIMHI 13 (aiina.

2. Hopmanm3zanus nanubiX (mpeoOpaszoBanue B uHTepBai [0,1]).

3. ITonck QyHKIMH, OJJHO3HAYHO OTOOpaAKAIOIIEeH 3HAUEHUsI pe3yabTaToOB JaHHOTO MPUOO-
pa B 3HAUYCHUSI KAHOHUYECKOTO TIprbdopa.

4. TTononHeHnue O0aHKa TOCTYMHBIX (QYHKIUH.

5. ®opMUpOBaHHE OTUYETA.

[TocTanoBKka 3agauu.

Onucanue 0aHHbIX.
Jano:
F — KoHEYHOE MHOKECTBO JIOCTYIMHBIX ()YHKITAM.

Min € Re — MuUHUMaIBHOE 3HAUEHHUE IIKAJIBI IPHOOPA.
Max € Re — MakcMManbHOE 3HAUEHHUE IIKAJIBI IPHOOpa.
R €[Min, Max] — MHOXeCTBO MOKa3aHuii prbopa.

min, max
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£0€ R mex — DTAIOH.
X; € Riinmex s ] =13, - pesynbrars nokasanuii (n3smepenuii) npuGopa.

D, € R*minmax, D (£4 X, Xy, X;),1 =1,C0NSt. - HaGop (kOpTek) DaHHBIX.
MD — xoHEeuHOE MHOKECTBO HAOOPOB (KOPTEkKEil) TaHHBIX.

O — GyHKIMS neperpaayupoBKH KAkl IPUOOpa K KAHOHUYECKOMY BULY.
Haittu:

O — QyHKIMIO eperpaayupoBKH.

3a1aguM OrpaHuYeHUS:

— O -MoHoTtoHHa HenpepbiBHAsA GyHKIUA (pa3ioxuma B psag Teitnopa).

— Tounocts anmpokcumanuu Gynkiui 0.01

— Bce nannble T0JDKHBI BXOJUTH B JAITa30H 3HAYCHUN

[-10000000,1000000].

3adukcupyem KpUTEpUil OCMBICIEHHOCTH 33Ja4H:
vD,38:68(g,) + 0(X,) = 0(X,) + O(X,),
0eF,
Fed,
MD ¢ @.

Ecnu xoTs Ob1 0JTHO U3 YCIIOBUHM HE BBIIIOJIHAETCS, TO 337ja4a HE UMEET PELIEHUS.

OnpezneneHue KOHEUHBIX Lesel perieHus 3a1a4i. KoHeyHOol 1elnbio perieHus JaHHOM 3a-
Jlaun SBIISETCS MOMCK (QYHKIMU MEpEerpalyupoBKU. JTO, B cilydae ycnexa, OyJaeT o3HadaTh cie-
Ayrouiee:

1. runote3a o TOM 4TO NMPUOOP SABIAETCS U3IMEPUTEIBHBIM MTOATBEPANIIACE;

2. MaTeMaTHyecKasi 3aBUCHMOCTb MEXJy HCCIEAYeMbIMH OO0BbEKTaMHU OyJdeT BbIpaXaTbCs
KaK (yHKIIMS IeperpagyupoBku O.

Onpenenenue GopMbl BelJauu pe3yibTaTa. Pe3ynbTar BbiaeTCs Ha 3KpaH AMCILIEes B BUAE
MaTeMaTHYeCKON 3amucu (YHKIUHU MeperpaayupoBKU. AJNTOPUTM IPEACTaBIEH HA CIEAYIOIIEM
pucyHke 1.

Peasun3aums 3agauu BbIOOPAa M3MEPUTEIbHON IKAJIbI

Dynkyuu nepezpadyuposxu.

s peanuzanuu MHOXKeCTBa (DYHKLMN MeperpalyMpoBKH HCIOJIB30BAJICS METOJ] allpoK-
CHMALlMU C MTOMOIIBIO OPTOTOHAJIBHBIX MOJMHOMOB YeObllieBa AJis cllyyasi paBHOOTCTOSILUX TO-
yek. MHOecTBO 3TUX (pyHKUUI npeacTapiseT coboil Habop KodPGUIIUEHTOB, XpaHSIIIUXCS B OT-
JenbHOM (ailiie U MOCYMTAaHHBIX 3apaHee. [Ipu 3amycke mporpaMMbl MPOUCXOIUT UHULIMATIH3AIMS
bynkwmii. J{s aroro cosznan crnenuanbHbli Kiace TFunction.

Ilposepka cunomesuol.

Tak kak paznuyHble TPUOOPHI UMEIOT Pa3IUYHbIE TPayHPOBOYHBIE IIKAJBI, TO MPOBEPKa
TUIIOTE3BI, TO €CTh MOJICTAHOBKA MOKa3aHU nmpubdopa B pyHKIMIO O, U npoBepka paBeHcTna (17),
npou3BoauTCs Ha uHTEpBase [0,1].

Humepdpeiic.

Hecmotps Ha TO, 4TO MporpaMMa paccyrTaHa Ha MOATOTOBJIEHHOIO MOJIb30BaTeNs, €€ UH-
Tepeiic noctarouHo ynoOeH W moHsATeH. [Ipu MpoeKTHMPOBaHUU MPOrPAMMHOTO OOECTICYEHHS
MPUMEHsIach KOHIIETILHUS, Jiexalasi B ocHOBe «MIHIYKTHUBHOIO MOJIB30BaTEIbCKOT0 HHTEpdericay
(1UI — Inductive User Interface) [6].
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Beoa
[aHHbIX

v
MonyunTb
OOCTYMHbIE
dyHKUMN

A

MpeobpasoBaTb
JaHHble
[min,max] —> [0,1]

A

Mownck dyHKuMM

C

A

BbiBoa
pe3ynbTaToB

Puc 1. Brok-cxema aJiropurMa nporpaMMmsl

ket.vost@yandex.ru
WHIyKTUBHBIN MOJb30BaTENILCKUN MHTEP(EC — ITO COBPEMEHHAsE MOJIENb 0JIb30BATEIbCKOIO

uHTepdeiica, mpepIaraomas crnocod caenarh MPUKIAHBIE MPOrpaMMbI Oosiee MPOCTHIMU, pa3OHBast
(hYHKIIMOHAILHOCTh Ha DKpaHbl WM CTPAHUIIBI, KOTOPHIE MPOIIE KaK OMMCHIBATh, TAK M MOHUMAaTh. B
ocHoBe |Ul nexwur perienrie psaa TPyIHOCTEH BOZHHMKAIOIIMX MPHU HCIOJIB30BAHUM POTPAMMHOIO
obecrieuenust (I10). Lemp Ul — ymeHBIIUTE 00BEM pa3MBINUICHHUNA TOIH30BATEICH, HYKHBIX IS
YCHEITHOTO Tepexo/ia MEXKIY YaCTSMH POIYKTA M UCTIONB30BaHUS €10 (PYHKIIUH.

Paccmotpum nomaroByto padoty |Ul-unrepdetice mporpammsl.

Ul siBsieTcst pacupenreM oObldHOTr0 MHTepdeiica. Xopommmid nuurepdeiic noapazymena-
€T IS KaXJO0W CTPAaHUIIBI COCPEIOTOUYCHHOCTh Ha OJHOM 3a/ade M MPEIO0CTaBICHUE HABUTAIUH.
XopoIo CIpOeKTUPOBAHHBIN MHAYKTUBHBIA MHTEp(EHC MOMOTaeT Mmojab30BaTeNiIM OTBEUaTh Ha
JIBa TJIaBHBIX BOIPOCA, C KOTOPBIMU OHH CTAJIKUBAIOTCS, KOT/Ia paboTaeT:

1. Yro g momkeH ceiiuac aeiaaTh?

2. Kyna Hy»XHO nepeiTv, 4ToObI BBIITOJHUTE CIICTYFOIIHA 11ar?

IIporpammel, ucnone3yromue [UI, oTBeUaroT Ha 3TM BONPOCHI, OTTAIIKMBASCh OT OCHOBHOM
MPEATNIOCHUIKU: IKpaH ¢ €IMHCTBEHHBIM, SICHO C(hOPMYIUPOBAHHBIM, YETKO OIMpPEICICHHBIM Ha3Ha-
YeHHEM IPOIIE TOHATh, YeM CTPaHHILY, HE UMEIOIIYIO TOI00HOT0. JTa MPEANOChUIKA MOXKET ObITh
pacKphbITa MOCJIEIOBATEILHOCTHIO YETHIPEX 1IArOB:

1. CocpenoTounTh Kaxkabli 3KpaH Ha OJTHON-EAMHCTBEHHOM 3a1a4e.

2. CdopmynupoBath 3a1a49y IJis KOKIOTO YKpaHa.

3. TlpuBecTtu coaep:KMMOE CTPAHHIIBI B COOTBETCTBHUE 3a/1a4€.
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4. TIpeninoXuTh CCHUIKU Ha BTOPUYHBIC 3a/IaUH.
Crnenys BbllIe U3JI0KEHHON KOHIEHINH, paboTa MporpaMMBbl JIEIUTCS Ha STAIbl WU IIary.
[ToaTomy 3amosHsIsI OIS, YMTask BEHIBOJAUMYIO Ha dKpaH HH(POPMAIIHIO, IEPEeX0asi OT OAHON CTpa-
HUIBI K JPYroi, y moyib3oBaTessl BO3HUKAET MPO3payHas KapTUHA WIA MOJeNb paboThl Iporpam-

MBI (puc. 2).
s

YEHEI 3EMEHEIN LIBETOM).

Puc 2. UagykTuBHbIii nHTEepdeiic

[Iar 1: 3HaKOMCTBO € MPOTPaMMO}A.
Ha nanHoM sTamne monb30BaTenb NPUBBIKAET K HaleMy HHTepdency U KpaTKO 3HAKOMUTCS

C OCHOBHBIMH LEJISIMH ITPOTPaMMBI (pHcC. 3).

O]

2k Om

Il

HazHavenne MNC  KHTepdeiic MC  Havate paboty >>

Jdemo-npuep ==

1kOm

Puc 3. 3HakoMCTBO ¢ mporpammoii

[Iar 2: 'pannvHbIe 3HAYCHUS KAl TPHOOPA.
Ha sToMm miare Hy»HO yKa3aTh MUHHUMAJIbHOE ¥ MAKCUMAJIbHOE 3HAYCHHE IIKATbI HCCICIY-

emoro npubopa (puc.4).
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MuHUManEHoe ]1
MakcumansHoe |10

<<Hasag OK

Puc 4. I'panuynbie 3HAYEHHS] HIKAJIbI IpUdopa

lar 3: 3amanue >TanoHa.
JIJ1st KOpPEKTHOM pabOThI MPOTPAMMBbI HY’)KHO YKa3aTh 3TAJIOHHOE 3HAYCHUE, €r0 BEIOMpACT
cam MoJjb30BaTelnb (puc. 5). DTalloH HE MEHSETCS B TEUEHUE BCETO SKCIIEPUMEHTA.

[NokazaHue yCTpoRCTBa ANA 3TanoHOB |1
<<Hazag OK

Puc 5. 3apanue 3TajioHa

[IIar 4: BBox mokazanwuii mpudopa.

OTOT mar caMblii CIOXKHBIN, TPYyJOeMKUN U TpeOyromuii 6onbmoro BHUManus. Heo6xo-
IUMO 3a(UKCUPOBATh TMOKa3aHUsl MpUOOpa B ompereneHHOM mopsiake. HyXHble 1mojs 0OTMEUeHBI
LIBETOM, JIpyrue 3a0JIOKUpOBaHbl. B BepTUKAIbHBIX M FOPU30HTAJIBHBIX 3arojOBKax yKa3aHbl HO-
Mepa UCCIIeNYeMbIX 00BEKTOB U3 Pa3HBIX MHOXKECTB (puc. 6).
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PejyﬂbTaTbl Haﬁnmne““ﬁ _
kL | U | et ’

1

&

|
| |
3l [
| |

‘s

<<Hazag OK

Puc 6. BBoa noka3anuii npu6opa

[ar 5: ®yHkuu
Ha »ToM 1rare BBIBOJSATCS Ha dKpaH, PYHKIMH TIEPETrpayupoBKH (puc. 7).

Puc 7 ®yHKkuuu neperpagyupoBKH

[ITar 6: BeiBox pe3yiabTaToOB.
DTO 3aKIIOYUTETHHBIN 3Tall, Ha KOTOPOM IPOTpaMMa BBIACT Pe3yIbTaThl HCCIICOBAHUS, a
MMEHHO Ty (PYHKIIHIO, KOTOpas 3aJI0’KeHa B OCHOBE HCCIeAyeMoro nmpudopa (puc. 8).
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KonmuecTBo paccmMoTpeHHLIX HeTBEPOK M3MEPeHMiA: 1
KonmuecTeo paccMoTpeHHEIX oyHKUmiA: 10

PeayanaT MNpoBepKK: r’MnoTe3a NoATBepXaeHa

PaHr yHMBEpCaNEHOMO SMIMPUYECKOro OTHOLLEHKA: (2, 2)
DYHKUMA NeperpagyWpoBki Nprbopa B KAHOHWYEeCKMIA: X3

<< Hazag

Puc 8. BoiBoa pe3ysibTaToB

[IporpammHOe cpeacTBO ObUIO MPOTECTUPOBAHO C MOMOULIBIO 3MYJISATOPA 3JIEKTPOHHBIX
npubopoB WorkBench Version 5.12.

Br160p cpencts pa3paboTku

CpencTBa peanu3aiuu.

B mponecce pazpa®oTku MpOrpaMMHBIX MOJYJ€H MbI HCIOJIB30BAIM CIEYIOLIee Mpo-
rpaMMHOE oOecIieueHue:
OC Microsoft Windows XP Home Edition Service Pack2
Cpena pa3paborku Microsoft Visual 2005
—  S3px nporpammupoBanus C#
Microsoft .Net Framework 2.0

3akioueHue

HecMmoTtpst Ha TO, 9TO MBI HE MOXKEM JIOKa3aTh WM ONPOBEPTHYTH THUIIOTE3Y (ISl ATOTO TPH-
IIJIOCHh Obl U3MEPSTh BCEBO3MOXKHBIE KOMOMHAIMK 00bekTOB 13 M u N, a 370, 3a4acTyro, MpocTo He-
BO3MOJKHO), UCCIIEIOBATENh TIOy4aeT OYeHb IIEHHBIM MHCTPYMEHT JUIS MPOBEIACHHUS OCMBICICHHBIX
U3MEPEHHH, YTO MO3BOJISIET BHIOpATh MPUOOP, MOAXOIAIINMN IS €10 HKCIICPUMEHTA.

[ToMumo sTOTO OBUTIO pa3zpabOTaHO MPOTPAMMHOE CPEACTBO, OOJIETYaIOIIee PacyeThl 1O
npoBepke rumnoresbl. MHTepdeiic mporpaMmMbl MAKCUMAIbHO OTpPa)kaeT MOCIEeI0BATEIbHOCTD -
CTBHI IIPU TPOBEICHUH SKCIIEPUMEHTA, YTO TO3BOJISIET B IIEJIOM COKPATHTh KOJIMYECTBO OMINOOK.
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Annomauusn. Cmamvs paccmampusaem npobiemvl obecnedenusi HA0eHCHOU pabomol cee-
MeHma 3Hepeemuyeckoll cynepcucmemsl, Hanpumep, amomuou snekmpocmanyuu (A9C) unu men-
noeotl anekmpocmanyuu (TOC) npu cemesvix yepo3ax CUHXPOHHBIM PeXCUMAM pabomsl 060py0o-
sanus. O60CHO8AHA HEOOXOOUMOCMb NPUMEHEHUS A2eHMHbIX AICOPUMMOE MOHUMOPUH2Ad U AHA-
JIU3A COOMBEMCMBUSL PEHCUMOB PAOOMBL YCMOABUWUMCS PEHCUMAM NoB8eOeHUs: (bubauomexe 0ony-
CMUMBIX KOMAHO), KOMOpble NOCMPOEHbL HA OCHOBE KOMNJIEKCUPOBAHUS CUHXPOHUSUPYIOUSUXCSL
A2EHMHBIX aHcamOnell UHMENNIeKMYAIbHO20 IHEPLeMULeCK020 000PYO0BAHUsL C YCIMOAGUIUMUCS
pesicumamu noseoeHus. Bueopenue acenmuvlx mexHono2utl oCywecmensiemcs 8 euoe npocpamm-
HbIX U ANNAPAMHO-NPOSPAMMHBIX CPedCcms, 00ecneuusarwux auaiu3 NOMoK08 OAHHLIX U 6bl0a-
FOUUX CUSHATBL CIYHCOAM NOOOEPAHCAHUS CUHXPOHHBIX PEAHCUMO8 pabomuvl 000py008aHus 0 npu-
HAMUSA Mep N0 Helumpaiu3ayuy 603HUKuuUx yepo3s. Ilpeonacaemcs éneOperue munosvlx nogeoeH-
YeCKUX MOOeell CecMeHMA IHePemuyecKoll CynepCcucmemvpl, ONUCLIBAeMblX HeOOIbUUM YUCTOM
Xapakmepucmux, HACMPOUKOU KOMOPbIX MONCHO 0Decnedums pasiudeHue CmaHOapmHo2o noge-
OeHUsl cecMenma dHepeemuyecKoll Cynepcucmemvl U NOBeOeHUs Ce2Menma dHepeemuyecKoll Ccy-
nepcucmemvl N008epeuLelics amake.

KiroueBble cioBa: ynpapIsIOLINe YHEPreTHUECKasi CUCTEMa, CETeBOE BO3/EHCTBHE, MO-
HUTOPHUHT, PHCKH, YTPO3BL.

Abstract. The article deals with the problem of guaranteeing of safe operation of an ener-
getic super system segment, for instance of nuclear power plants (NPP) or thermal power plants
(TPP) in the face of network threats to the synchronous equipment operating mode. It proves the
necessity of the use of agent based algorithms of monitoring and analysis of the compliance of op-
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arperupoBaHHBIX TPYINI SKOHOMHYECKHX arcHTOB Ha OCHOBE Pa3BUTHs JIOTHCTUKH LU(DPOBBIX AKTUBOB M HMHTEIUICKTYaJbHOU
mobunbHOocTH») / The article is prepared with the financial support from the Russian Fundamental Research Foundation (project Ne
19-010-00956 A «The strategy for the implementation of the digital economy of Russia for the optimization of the interaction of the
aggregated groups of economic agents on the base of the development of digital assets’ logistics and intelligent mobility»).
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erating modes with well-established behavioral regimes (i.e. with the library of admissible com-
mands), constructed on the base of integration of synchronizing agent based ensemble of intelli-
gent energetic equipment with well-established behavioral regimes. The implementation of agent
based technologies is being introduced in the form of program based- or software-hardware sys-
tem tools, providing analysis of data flows and giving signals to the services of maintenance of
synchronous equipment operating regimes in order to implement measures eliminating emerged
threats. The article offers the implementation of typical behavioral patterns of the segments of en-
ergetic super system describable in a limited number of characteristics, the tuning of which could
provide the distinction of the standard operating mode of a segment of the energetic super system
from that of an energetic super system which was attacked.
Key words: network exposure, monitoring, risks, threats.

Introduction

The major difficulties in guaranteeing of safe operation of an energetic super system seg-
ment, for instance of nuclear power plants (NPP) or thermal power plants (TPP) in the face of
network threats to the synchronous equipment operating mode are connected with the lack of effi-
ciency of monitoring tools and of analysis of equipment operating mode [1;16].

We propose the monitoring and analysis of the consistency between the operating modes
and well-established behavioral regimes (i.e. with the library of admissible commands) with re-
spect to distribution networks of energy facilities [5, 14]. It’s necessary for all the participants of
the technological process to support the functioning of complex energetic systems under the condi-
tions of destructive network exposures of accidental, intentional or uncertain origin [7; 8]. It’s also
necessary to provide the timely response to the emergence of new network threats [11, 12].

With the use of agent intelligent technologies, such as forming agent based ensembles of
intelligent energetic based equipment, it’s possible to achieve the improvement of traditional
methods of support of functioning of complex energetic systems under the conditions of destruc-
tive network exposures of accidental, intentional or uncertain origin [6; 9; 13].

The areas of improvement of the systems of maintenance of synchronous equipment oper-
ating regimes

The major areas of improvement of the systems of maintenance of synchronous equipment
operating regimes using intelligent technology are the following:

1) The development of methodology of the creation of mathematical assessment of the indica-
tors of maintenance of synchronous equipment operating regimes in the form of analytical de-
pendences and agent based models taking into account the complex nature of the interaction be-
tween equipment and active-adaptive networks (smart grid) providing the maintenance of the op-
erating of complex energetic systems under the conditions of destructive network exposures of ac-
cidental, intentional or uncertain origin.

2) The development of intelligent methods for the identification of dangerous exposures lead-
ing to desynchronization in order to neutralize the network threats to synchronous equipment op-
erating regimes on the base of analysis of high-level behavioural characteristics of energetic sys-
tem segments.

3) The development of methods for monitoring of the work of an identified operational facili-
ty with an extended intelligent component and those of information exchange in order to provide
integrity and security of data dissemination.

4) The creation of agent based algorithms of monitoring and analysis of the consistency be-
tween the operating modes and well-established behavioral regimes (i.e. with the library of admis-
sible commands) constructed on the base of integration of integration of synchronizing agent
based ensemble of intelligent energetic equipment with well-established behavioral regimes and
their modules of monitoring, analysis and comparison with the library of well-established com-
mand signals in order to maintain synchronous equipment operating modes.

5) The measuring of effectiveness of the means of monitoring and analysis of consistency
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6) between the operating modes and well-established behavioral regimes of equipment opera-
tional facilities being used

7) When using prospective systems of maintenance of synchronous equipment operating regimes
it’s utterly important to possess mechanisms that would enable us to obtain the assessments of threats,
i.e. the assessments of probability of the required level of synchronous equipment operating regimes
and level of the risks reduction [10; 18]. To achieve this are used threat models [21]. The modern
standards establishing the requirements for active-adaptive networks (smart-grid) introduce the neces-
sity of risk management through building their models and through their forecast [2-4;17].

The users of concrete means of monitoring and analysis of energetic systems operating
modes need the tools of obtaining the assessments of effectiveness of the means of monitoring and
analysis of the consistency between operating modes and well-established behavioral regimes in
terms of quantity in order to maintain the synchronous equipment operating modes [19, 20]. It’s
difficult to carry out optimization of systems of maintenance of synchronous equipment operating
regimes and to manage them without assessment in terms of quantity [15].

There is a pressing need for the creation of methods of obtaining assessments in terms of
quantity in order to carry out reliable analysis of the risks of exposures of network threats to the
synchronous equipment operating modes and of effectiveness of the means of monitoring and
analysis of the consistency between the operating modes and well-established behavioral regimes
(i.e. with the library of admissible commands), as well as to carry out the optimization of correc-
tive commands taking into account the admissibility of the risks being accepted.

The use of agent based methods of monitoring, analysis and forecast of the behavior of the
equipment operational facilities

The most convenient for practical application are agent based methods in the form of func-
tional dependences, linking together the indexes of effective maintenance of synchronous operat-
ing modes of different groups of equipment as agent based ensembles and the characteristics of the
systems of maintenance of equipment operating regimes being used taking into account the pa-
rameters describing the threats to the synchronous equipment operating regime.

But it’s not possible to obtain such dependences for many practical cases and the only way
to get quantitative assessments of effectiveness of the systems of maintenance of synchronous
equipment operating regimes is the agent based modelling. The important elements of mathemati-
cal apparatus for making assessments with the use of agent models are the agent based methods of
monitoring, analysis and forecast that enable us to obtain sufficiently accurate assessments.

The key question concerning agent based models is that of the reliability of the built mod-
els. We can assess the adequacy of the built models by comparison between the quantitative results
made with the use of them and the analytic assessments that we can get in certain cases.

Thus, it’s necessary to develop the methodology of mathematical assessment of the indexes of
the equipment operating modes in the form of analytic dependences and agent based models taking in
account the complex nature of the interaction between equipment and active-adaptive networks (smart
grid) providing the maintenance of the operating of complex energetic systems under the conditions of
destructive network exposures of accidental, intentional or uncertain origin.

The improvement of the effectiveness of monitoring and analysis

of consistency between the operating modes and well-established behavioral regimes

of equipment operational facilities

In the process of developing of the mentioned methodology there must be created the fol-
lowing technologies:

the technology of developing of analytic mathematical dependences for description of
complex processes taking place inside the active-adaptive networks (smart grid), subjected to de-
structive network exposures;

o the technology of building agent based models of active-adaptive networks (smart grid)
in order to obtain the quantitative value of indicators of equipment operating regimes;
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o the technology of cross-recognition of the accuracy of monitoring, analysis and results
of agent based modelling, providing the required confidence level.

The developed technologies will enable us to obtain the reliable assessments of effective-
ness of monitoring and analysis of consistency between the operating modes to well-established
behavioral regime (i.e. with the library of admissible commands) of active-adaptive networks
(smart grid) and will provide us with the opportunity of informed choice of corrective commands
in order to minimize the risks.

Yet the modern systems of maintenance of operating of complex energetic systems under
the conditions of destructive network exposures of accidental, intentional or uncertain origin are
using more and more developed algorithms of prevention of desynchronization and of implemen-
tation of the measures of system stabilization, they are still unable to provide enough guarantees of
monitoring and analysis of the consistency between the operating modes and well-established be-
havioral regimes under the condition of network attacks.

This task turns out to be not as simple as it might have seemed to be for the classical meth-
ods of management of complex technical systems. Its solution might be significantly improved
using agent based methods. The use of agent based ensembles of intelligent energetic equipment
with well-established behavioral regimes turns out to be really effective.

The modern methods of implementation of destructive network exposures of various origins
has become much more complicated today. It’s not always possible to maintain their effective identifi-
cation and to resist with the use of the traditional information and management structures. It’s neces-
sary to make constant analysis of such destructive network exposures of various origins and to use
agent based methods of description of the super system segment behavior in order to identify specific
features of the manifestation of network threats to synchronous equipment operating regimes. Agent
based architectures are needed that are able to describe accurately behavioral characteristic features of
equipment groups on various hierarchy levels taking into account their dynamism.

Intelligent tools of neutralization of network threats to synchronous equipment operating
regimes

To create intelligent tools of neutralization of network threats to synchronous equipment
operating regimes it’s necessary to develop the following technologies:

the technology of description of typical behavioral models of energetic super system seg-
ment with a small number of characteristics, the tuning of which could provide the distinction be-
tween of the standard behavior of concrete active-adaptive networks and that of energetic super
system segment under attack;

e the technology of tuning of behavioral patterns for the description of the standard behav-
ior of concrete active-adaptive networks (smart grid) taking into account the specific features of
the flow of data through them and the dynamism of their transformation;

e the technology of identification of the behavioral alternatives, demonstrating the exist-
ence of facts of dangerous exposures and desynchronizations leading to the transformation of be-
havioral characteristics of energetic super system segments.

To develop the methods of high-level analysis of the behavioral characteristics of energetic
super system segments we have to create agent based architectures based on the hierarchical graph
representation of alternatives of dynamism of data flows’ transformation.

There is a rich experience of the use of various agent based architectures, among which are
also some not traditional for the solution of various data analysis problems.

The implementation of agent based technologies is supposed to be carried out in the form
of program and software-hardware means providing analysis of data flows and giving signals to
the services of support of synchronous equipment operating regimes for the implementation of
measures for neutralization of the threats arisen.

The developed technologies will enable us to use intelligent methods of identification of
dangerous exposures leading to desynchronization in order to neutralize the network threats to
synchronous equipment operating regimes.
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The major aim of active-adaptive networks (smart grid) is the maintenance of reliable and
continuous power supply management, which is usually represented by collection and processing
of management data for each of which we know the source of obtaining.

The optimization of system info flows

At the same time data belonging to the system info flows have certain information direc-
tion for the maintenance of equipment operating modes of NPP and TPP. The applicability of the
command signal for the achieving of an objective is determined by its functional contents which in
the case of mistakes, distortions or noise pollution might make it more difficult or impossible to
give management commands. At the same time the integrity of output data received after pro-
cessing and forming of the command signal will be corrupted.

Therefore, it would be appropriate to expand the traditional understanding of maintenance of
synchronous equipment operating regimes meaning under the threats apart from interruptions of the
data acquisition also the risk of getting false or redundant data. Actually all operators of the means of
monitoring and analysis of the consistency between the operating modes and well-established behav-
ioral regimes provide the prevention of useless, harmful information. In addition to these approaches
we should also exclude the possibility of input of redundant data into the system.

But the application of the regression analysis models doesn’t make it possible to provide
sufficiently high level of the reliability of assessments. Besides, it’s necessary to use multiparame-
ter assessments of the data input dynamism. To apply regression analysis in case of nonlinear
functional dependences with many variables it’s appropriate to use agent based approaches.

A limited number of categories of operating of an operational facility with an expanded in-
telligent component and multi-level mechanisms of maintenance of complex energetic system op-
eration under the conditions of destructive network exposures for the process participants make it
significantly more complicated the use of such a system and vastly understate the ability of guar-
anteeing of stable receiving of technological commands under the conditions of network attacks.

To conduct research in the area of culling of redundant data it’s necessary to carry out re-
search on various algorithms of collaborative filtration which provide making reliable forecast as-
sessments of various kinds of data.

One of the effective algorithms is the application of agent based ensembles of intelligent
energetic equipment with well-established behavioral regimes.

The creation of agent based algorithms of monitoring and analysis of the consistency be-
tween operating modes and well-established behavioral regimes

It’s necessary to create agent based algorithms of monitoring and analysis of the consisten-
cy between operating modes and well-established behavioral regimes (i.e. the library of admissible
commands) constructed on the base of integration of integration of synchronizing agent based en-
semble of intelligent energetic equipment with well-established behavioral regimes and their mod-
ules of monitoring, analysis and comparison with the library of well-established command signals
in order to maintain synchronous equipment operating modes.

In the execution of studies on the development of agent based algorithms maintaining the
resistance to the known kinds of destructive network exposures of various kinds the following
technologies must be created:

e the technology of forming of a structure of agent based ensembles of intelligent energetic
equipment with well-established behavioral regimes containing the modules of monitoring, analy-
sis and comparison of command signals with the library of well-established command signals;

ethe technology of synchronization of agent based ensembles of intelligent energetic
equipment with well-established behavioral regimes for the sender and receiver, providing re-
sistance to the known kinds of destructive network exposures of various kinds;

e the technology of maintenance of the transmission of command signals with the use of the
developed agent algorithms.

The received results of the research will enable us to create a new class of effective crypto-
graphic algorithms constructed on the base of agent based ensembles of intelligent energetic
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equipment with well-established behavioral regimes and providing effective safe exchange of
technological signals.

Conclusions: the measures to take

The development of methodology for construction of mathematical assessments of the in-
dexes of maintenance of synchronous regimes of equipment operating modes in the form of ana-
Iytic dependences and agent based models taking in account the complex nature of the interaction
between equipment and active-adaptive networks (smart grid) providing the maintenance of the
operating of complex energetic systems under the conditions of destructive network exposures of
accidental, intentional or uncertain origin.

1) The development of intelligent methods of identification of dangerous exposures leading to
desynchronization in order to neutralize the network threats to synchronous equipment operating re-
gimes on the base of analysis of high-level behavioural characteristics of energetic system segments.

2) The development of the methods of identification of an operational facility with an extend-
ed intelligent component in order to guarantee the reliability of the system operating monitoring.

3) The development of agent based algorithms of monitoring and analysis of consistency be-
tween the operating modes and the well-established behavioral regimes (i.e. the library of admissi-
ble commands) ) constructed on the base of integration of integration of synchronizing agent based
ensemble of intelligent energetic equipment with well-established behavioral regimes and their
modules of monitoring, analysis and comparison with the library of well-established command
signals in order to maintain synchronous equipment operating modes.

4) The creation of a multifunctional system of maintenance of synchronous equipment operat-
ing regimes based on the use of agent based ensembles of intelligent energetic equipment with
well-established behavioral regimes.

5) The development of an apportioned energetic super system segment of electronic techno-
logical signals- and data exchange in the corporative networks of energy companies.

6) The creation of intelligent methods of identification of dangerous exposures leading to desyn-
chronization in order to neutralize the network threats to synchronous equipment operating regimes.

7) The development and implementation of an intelligent system of decision support for mon-
itoring and analysis of the consistency between operating modes and well-established behavioral
regimes (i.e. the library of admissible commands) and the support of the operating of complex en-
ergetic systems under the conditions of destructive network exposures of accidental, intentional or
uncertain origin.
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ONLINE FOOD TRADE AS A GROWTH
DRIVER OF THE RUSSIAN E-COMMERCE
MARKET

Dedepanvhoe 2ocyoapcmeeHHoe 0100xcemHoe 00pazoeamenbHoe yupercoeHue 6blcuiezo 00pazoeanus « Ypanvckuil
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Annomayun. Cmamos nocéauena 00HOMY U3 ObICMPOPA38UBAIOWUXCSA HANPABTIEHUL HA
POCCUTICKOM PbIHKE DIIeKMpoRHOU npombluiiennocmu - e-Commerce (electronic commerce).

C anenuiickoeo sazvika e-Commerce nepegoOumcs Kaxk 371eKMPOHHASL KOMMeEPYUs — Mo
cghepa 31eKmpoHHOU KOMMEPYUL, KOMOPasl KIodaem 8 ceOs 21eKMpPOHHYI0 NPOOaicy u NOKYNKY
Moeapos, unu yciye uepe3 cemv UHmMepHem, 8 MOM YUCLe BbINOIHEeHUS MAKUX onepayuil Kak npo-
gedeHue OHNAlH naamedxiceli/nepesooos u m.o.

E-Commerce ssnaemcs kpynueiwum cekmopom 371eKmpoHHOU NPOMBILUIEHHOCIU U OCHOBA-
Ha, npescoe 6Ce20, Ha MEeXHONOULECKUX OOCIUNCEHUSIX NOTYNPOBOOHUKOBOU NPOMBIUULIEHHOCHI.

B nepuoo xopornosupycnou ungexyuu (COVID-19) komopas eo3nukna ¢ 2019 200y, pocm
OHNLAUH-NPOOAdIC, a makdxice nokynamenvrou ayoumopuu e-Commerce na meppumopuu Poccuu
8bIpoc 80 MHO20 pa3. Cea3aHHO 9MO, npexcoe 8ce2o ¢ INUOEMUONOSULEeCKOU ONACHOU cumyayuell,
Komopas 6vlia vl3eana nandemuell. B cesszu ¢ uem, nokynka npooykmos numanusi yepes cems
UHmMepHem A6IANCA eOUHCMBEHHBIM CROCODOM 0be3onacums dHcusHb. Co cHaAmueM 02paHuyumenb-
HbIX Mep, POCM OHAQUH-NPOOANC NO OAHHBIM IKCHEPMO8 ACCOYUAYUU KOMNAHUU UHMEPHEm-
mopeosnu (AKUT) 6 nepeom nonyeoouu 2020 cooa cocmasun oxono 10,9 %, 3nauumenvhvi 6K1a0,
8 KOMOpWlil, 6HeC cecMeHm 00CmasKu npodykmos numanusi. Taxoce no npoenosam AKHUT, peinok
OHAQUH-MOpe06u Oyoem owywams 3¢pgpexm nandemuu 0o 2024 2o0a.

B 6yoywem b6onvuyio pons 01a nokynamenel npu cosepuieHuu NOKYNoK 0yoym ucpamoe
Gakmopvl IKOHOMUU BPEeMeHU, YOODCMBA U CEPBUC, KOMOPBIUL MAKCUMALLHO YAPOCMSAM UX JHCUSHD.

Hecmomps na smo modxcno 06o3nasums HeKomopbvie opatieepbl pocma 0Jisi pa3eumusi OH-
JIaUH-MOPeosIU NPoOyKmamu numanus. B oannotl cmamve agmop evidenun Hauboee 3Havumbvie
opatigepvl pocma, KOmMopwvle CHOCOOHbI NPUBECMU K MOWHOMY MONUKY HPOOGUINCEHUS. OHJIIAUH-
npooadicu NPoOOYKmMoe NUManusl.

KuroueBble cjioBa: mpoayKkThl muTaHus, e-COMMeErce, MHTepHET-TOProBIIs, PETEn, J0-
craBka enpl, AKUT, onnain.

Abstract
The article is devoted to one of the rapidly developing areas in the Russian market of elec-
tronic industry - e-Commerce (electronic commerce).
From English, e-Commerce is translated as electronic commerce this is the field of e-
commerce, which includes the electronic sale and purchase of goods or services via the Internet,
including the execution of such operations as online payments/transfers, etc.
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E-Commerce is the largest sector of the electronics industry and is based primarily on the
technological advances of the semiconductor industry.

During the period of coronavirus infection (COVID-19), which occurred in 2019, the growth
of online sales, as well as the purchasing audience of e-Commerce in Russia, increased many
times. This is primarily due to the epidemiological dangerous situation that was caused by the
pandemic. In this regard, buying food via the Internet was the only way to protect your life. With
the removal of restrictive measures, the growth of online sales according to experts of the Associa-
tion of Internet trade companies (AKIT) in the first half of 2020 amounted to about 10,9 %, a sig-
nificant contribution to which was made by the food delivery segment. In addition, according to
AKIT forecasts, the online trading market will feel the effect of the pandemic until 2024.

In the future, timesaving factors, convenience, and a service that will simplify their lives as
much as possible will play an important role for customers when making purchases.

Despite this, it is possible to identify some growth drivers for the development of online food
trading. In this article, the author has identified the most significant growth drivers that can lead
to a powerful push to promote online food sales.

Key words: food products, e-Commerce, online trade, retail, food delivery, AKIT, online.

Introduction

The definition of e-Commerce (electronic commerce) can be given the following, translated
from English as, e-commerce, which in essence is an electronic purchase or sale of goods through
online services or via the Internet.

The emergence of digitalization, as well as the globalization of the Internet around the
world, is leading to an inevitable increase in telecommunication capacities, which in turn contrib-
ute to the emergence of new business models.

Existing industries have a responsibility to adapt to the digital trend and break traditional
operating principles.

In the past few years, the field of e-commerce has developed, especially when consumers
began to understand that the Internet is a safe environment for buying and selling from market-
places [1].

Marketplaces (from English "place to trade") - is part of the emerging e-Commerce plat-
form, which is an optimized online platform for the provision of products and services for buyers,
and for manufacturers, helping to find a paying audience.

Undoubtedly, the main advantages of marketplaces are: their growing availability, global
scale, reduced production costs, as well as improved supply chains, an important role is played by
the fact that the business is always open and accessible (24/7/365).

The use of e-Commerce for consumers and society offers many advantages, starting, first of
all, with a wide range of services / goods provided while maintaining the effect of national securi-
ty, and ending with such parameters as reducing car traffic, reducing environmental pollution,
electronic socialization and preserving consumer income. As a result, there is an increase in the
standard of living of a person as a whole, thanks to which it is possible to provide such important
criteria as: ubiquity, anonymity, personalization, etc.

Analysis and research results

The e-Commerce market is growing at a noticeable rate. The coronavirus infection
(COVID-19), which originated in 2019 in China and spilled over into the status of a pandemic, had
a colossal impact on the market, covering a significant part of the world, including Russia. Despite
the negative impact, in essence, the coronavirus infection has accelerated the formation of a new
high-tech market and pushed many companies and enterprises to invest in promising areas related
to it, incl. and the development of the Russian e-Commerce market . In a few months, enterprises
have gone the way of service development, which was previously planned to go through in one or
two years [2]. The consequence of this is that in 2020 the audience of Russian e-commerce ap-
proached 60 million people against 47.2 million in 2019.
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Experts from the Association of Internet Trading Companies (ACIT) made an assessment that
indicates that in the first half of the year, the online trading market in Russia amounted to about 1.6
trillion rubles, and its share in the total retail turnover for the first time exceeded 10% (in In 2019, the
figure was 6.1%). At the end of 2020, AKIT expected the growth of the Russian online trading market
by 1.4 times - to 2.9 trillion rubles from 2.1 trillion rubles in 2019 [2] (Figure 1).
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Fig. 1. Graph of income of online trading in Russia in the period from 2016 to 2020.

However, from Figure 1 it can be seen that the real amount after the end of 2020 is more
than 3 trillion rubles, that is, approximately 1.5 times more than in the previous year. Experts also
believe that the trend of online trading after the pandemic will continue until 2024.

The global lockdown generated a record 10.9% online sales in the first half of the year, and
the grocery delivery segment made a significant contribution. Taking into account the current situ-
ation in the world and on the territory of Russia, many people, on self-isolation preferring to stay
at home in order to preserve their health, began to use various online services to buy food [3].

During the lockdown period, safety was undoubtedly the main factor in choosing to buy
food via the Internet; however, in the future, time-saving factors, convenience and service that will
simplify the lives of users as much as possible will play an important role for buyers when making
purchases [4].

The growth of the Russian e-Grocery market in 2020 may amount to more than 145 billion
rubles, which is three times more than in 2019, which resulted in the amount of 43 billion ru-
bles. By 2023, the segment could quadruple from 2020.

Despite this, it is possible to identify some growth drivers for the development of online
food trade (Figure 2).

Growth Drivers for the Development of Online
Food Commerce

1. Lack of logistics companies 4. Shipping cost
2. The problem of transportation 5. Lack of pick-up points and checkpoints
3. Lack of infrastructure in remote regions of 6. Slow integration of digital technology and
the Russian Federation artificial intelligence

Fig. 2. Drivers of growth for the development of online food trade in Russia
After analyzing Figure 2, we can say that:
1. The main driver of growth is the absence of logistics companies. For the period 2018-
2019. there were almost no logistics companies on the market capable of delivering food. This is due,
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first of all, to the fact that companies are not comprehensively developed. Many companies are not
able to deliver food and products in accordance with the requirements of SanPiN, temperature zones,
and at the same time perform monetary transactions (accept money or make a partial refund).

2. Food is a difficult product to transport. The first problem faced by logistics operators is
ensuring the storage of products during transportation. The second problem is that many couriers
do not have a health book, or they are not ready to issue them. Third, the company's unwillingness
to work in conditions of the requirements of the Sanitary and Epidemiological Control.

3. Expensive delivery. This is due, first of all, to the fact that it is necessary to observe
four temperature zones. In order for the logistics to pay off, it is necessary to introduce high-
margin goods for online sale. Experts argue that the situation will change as soon as alcoholic bev-
erages go on sale, in which case the profitability of one delivery will increase sharply, the plus is
that special storage conditions are not needed for alcoholic beverages [5].

4. Slow integration of digital technology and artificial intelligence. The introduction of ar-
tificial intelligence-based voice assistants that can facilitate the online shopping process, including
increasing the growth of online grocery retail. The introduction of such devices would be a power-
ful driver for the online sale of products.

Thus, we can say that the introduction of all of the above complex mechanisms, in aggre-
gate, would lead to a powerful impetus to promote the online sale of products, and, as a result, to
the formation of a more complex and multifunctional system.

Conclusion

The priority area for the development of the Russian e-Commerce market, undoubtedly, is
also the development of a natural formed habit of the society to buy online, as well as interest in
this area among business owners.

At this time, the purchase of food and ready-made food via the Internet is the prerogative
of mainly large megacities in Russia, this can be justified by the fact that most of the target audi-
ence lives there. It is for megalopolises that saving time, unlimited choice, convenient payment
method, the ability to receive any product, as well as service are a priority.

In addition to the above problems, the development of online sales is also strongly influ-
enced by the lack of pick-up points and check-out points, weak penetration into remote regions
where the infostructure and retail trade are not so well developed, solving these problems will
make it possible to carry out orders more affordable, but also to further reduce the time and ship-
ping costs.

Despite this, according to the forecasts of AKIT experts, the online trading market will expe-
rience an upswing after the pandemic until 2024, undoubtedly after it will slow down a little, but it
will no longer be possible to stop it [2].
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SAFETY INDICATORS OF MELANIN
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Annomayusn. Hccneoosanus no noucky albmMepHAmug Kakao-nopowka mpedyiom He
MONILKO OYEHKU MEXHOLOSUHYECKOU A0eK8AMHOCU HOBbIX UHSPEOUEHMO08, HO U NOOMBEPHCOCHUS
ux besonacrocmu. Ilpusedensvi pezyromamol nokazameei Oe3onacHocmu oopa3yos MeiaHuHa u
Kaxao-nopowika. Ilokasano, 4mo NOIY4eHHbll U3 Jy32U epeduxu OnbimHulL 0Opazey MelaHuHd
npesocxoo0um KOHmMpoabHvle 00pasybl N0 8CeM UCCIEeOYeMbIM NOKA3ameniam, Ymo o0yciasiueaem
B03MONCHOCMb UCNONIL30BAMb €20 8 COCMABE KAKAO-COOEpHCAWUX 21a3ypel, 8 mom uucie Ha
Npeonpusmusax 00uecmeenHo20 numanus, Ojisi UHZPeOUeHMO8 KOMOpOll Onpeoenensbl NomeHyu-
ANbHO OnacHvle Paxkmopwvl U nPeodioHCeHbl MePbl, NPEOYNPEHCOauUue Ux 603HUKHOBEHUE.

KuroueBble cjioBa: 6€30MacHOCTh, KOHIUTEPCKAs I1a3yph, MEIaHUH, ONacHbIe (PaKTOPHI.

Abstract. Research on the search for alternatives to cocoa powder requires not only an as-
sessment of the technological adequacy of new ingredients, but also confirmation of their safety.
The results of safety indicators of samples of melanin and cocoa powder are presented. It is shown
that the melanin prototype obtained from buckwheat husks exceeds the control samples in all the
studied indicators, which makes it possible to use it as part of cocoa-containing glazes, including
at catering establishments, for the ingredients of which potentially dangerous factors have been
identified and measures have been proposed to prevent their occurrence.

Key words: safety, confectionery glaze, melanin, dangerous factors.

Introduction. In the Russian Federation, the main document regulating food safety is TR
CU 021/2011 "On food safety", the requirements of which fully apply to glazed confectionery
products that are in demand among a wide segment of consumers, including children. Today,
research is underway to find ingredients for partial replacement of cocoa powder in confectionery
and semi-finished products, in particular, carob, grape seed powder and buckwheat husk
hydrolysates [1-4].

The demand for cocoa products, the main ingredients in many confectionery and semi-
finished products, has a steady upward trend, which entails an increase in prices for them on the
world market, a decrease in quality and even falsification [5].

It should be noted that great attention is paid to the study of the safety of confectionery
products. For decades, scientists have been conducting research on the microbiota of sweets and its
changes during storage, depending on the raw materials used. Cocoa-containing confectionery and
semi-finished products have three common characteristics: low value of water activity (Aw) -
about 0.3-0.4; high fat (> 20%) and sugar content in most products and active acidity - within
5.5. Despite the fact that these characteristics prevent the growth of bacteria and fungi, they do not
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affect the viability of bacterial spores and molds, which entails specific microbiological problems
in the confectionery industry, some of which cause serious concern for specialists [6, 7].

So, there is data on the sale of cocoa-containing confectionery products infected with a
significant pathogenic microorganism Salmonella in Canada, England, Sweden, Norway, Finland,
Germany and other European cities in the period from 1970 to 2006, the source of which, among
other things, were cocoa powder and cocoa -beans. According to the data presented, acute
intestinal infection and food poisoning were found in children [8]. Most likely, we are talking
about glazed confectionery products with A  above 0.9 (candies with jelly, fruit-jelly bodies, etc.),
since Salmonella are capable of growingat Aw>0.92[9].

Since the A wvalue of cocoa-containing products and semi-finished products is rather low, their
spoilage occurs only when water absorption allows some xerophilic molds to multiply, for example ,
Bettsia alvei, Neosartorya glabra and Chrysosporium xerophilum [8]. However, chocolate-coated
products, in particular sweets with A wbodies with an intermediate moisture content of 0.65 to 0.90, are
susceptible to spoilage caused by both the listed fungi and some osmophilic yeasts, mainly Eurotium
spp . and Penicillium spp . [10]. It must be said that A \ affects the synthesis of toxins produced mainly
by microscopic fungi of the Fusarium and Aspergillus families - aflatoxins, trichothecenes, patulin,
ochratoxins, zearalenone.

With regard to the presence of toxins in cocoa products, Copetti MV provides evidence of
low concentrations of aflatoxins and ochratoxin A found in cocoa products. This is probably due to
the fact that in the course of industrial processing there is a decrease in the content of mycotoxins
at the stages of cleaning, roasting and peeling of cocoa beans, alkalization (defatting) when
obtaining cocoa powder and mixing components in the production of chocolate masses [11]. There
is information about the presence of aflatoxin B1 in a sample of alkalized cocoa powder, which
also does not exceed the maximum permissible concentration [5].

Thus, along with the assessment of the technological adequacy of raw ingredients
alternative to cocoa powder, it is important to comprehensively study their safety, which led to
the purpose of the work — to study the safety of melanin powder isolated from buckwheat
husk Fagopyrum esculéntum as an ingredient in cocoa-containing confectionery glaze.

Obijects and Methods. The objects of the study were melanin samples: an experimental one
obtained according to the method described in [12] (experimental No. 1), a commercial trademark
"Russian roots" (control No. 2) and a commercial sample of cocoa powder (sample No. 3).

In the samples, indicators of microbiological and toxicological safety were determined by
standard research methods: the content of heavy metals by the atomic adsorption method - lead
according to GOST 26932-86, arsenic according to GOST 26930-86, cadmium according to
GOST 26933-86, mercury according to GOST 26927-86, with preparation samples in accordance
with GOST 26929-94; to determine microbiological safety indicators, samples were prepared
in accordance with GOST 26669-85, the determination was carried out: detection of bacteria of the
genus Salmonella according to GOST 31659-2012 (ISO 6579: 2002), detection and determination
of the number of bacteria of the group of E. coli (coliform bacteria) according to GOST 31747-
2012, determination of the amount of yeast and mold fungi in accordance with GOST ISO 21527-
2-2013, determination of the amount of mesophilic aerobic and facultative anaerobic
microorganisms - by inoculation into agar culture media in accordance with GOST 10444.15-94.

The discussion of the results. Since the test samples are planned to be used in the
composition of cocoa-containing glazes for partial replacement of cocoa powder, to determine the
compliance of the samples with the requirements of TR CU 021/2011, the regulations were the
values for cocoa powder for industrial processing: the content of toxic elements according to
clause 5 of Appendix 3, microbiological indicators - Appendix 1 and clause 1.4 of Appendix 2 of
the specified technical regulation "On food safety".

The negative impact of heavy metals, leading to a violation of the metabolic function of the
body is known and is sufficiently fully covered in the modern literature. The concentration of toxic
elements was determined experimentally (Table 1).
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Table 1
Content of toxic elements in samples
Permissible levels, Sample
Indicator name according to TR CU Melanin samples cocoa gwder
021/2011 Nf A
No. 1 experienced No. 2 control '

Lead, mg / kg, no more 1.0000 0.2260 + 0.0020 0.3420 £ 0.0020 0.4560 + 0.0020
Arsenic, mg / kg, 1.0000 0.0016+0.0003 |  0.0020 =0.0003 | 0.0028 = 0.0003
not more

Cadmium, mg / kg, 0.5000 0.0014 % 0.0001 0.0016 +0.0001 | 0.0050 + 0.0003
not more

Mercury, mg / kg, 0.1000 0.0003 % 0.0001 0.0004 +0.0001 | 0.0238 % 0.0030
not more

Based on the data obtained, it can be concluded that the concentration of heavy metals in all
samples is within an acceptable level. However, in sample No. 3, the content of all metals is slightly
higher, which is in good agreement with the literature data [5]. In the experimental sample of melanin,
the minimum content of all detectable toxic elements was found, which can be explained by their
minimum content in the raw material - buckwheat husk [13], and it can be assumed that in the samples
of cocoa-containing glaze these indicators will also be lower than the regulated values.

The microbiological safety of food products is ensured through the microbiological purity
of raw ingredients and compliance with sanitary and hygienic requirements at all stages of the
product life cycle. The microbiological safety of the research objects was confirmed
experimentally (Table 2).

Table 2
Microbiological indicators of samples
Melanin samples
Indicator name Permissible lev- No. 1 Cocoa powder
els, according to ex eriénced No. 2 control sample No. 3
TRCU 021/2011  =*P
The number of mesophilic aerobic and
facultative anaerobic microorganisms, CFU / 1x10° 0,2x10° 0,3x10° 0,5x10°
g, no more
Product weight Escr_lerlchla coli bacteria 0,01 not allocated
o (coliforms)
(9), which is not :
Pathogenic, not allocated
allowed - . 25
including Salmonella
Yeast, CFU / g, not more 100 55 60 60
Molds, CFU / g, not more 100 30 40 60

From the data table. 2, it can be seen that no pathogenic microorganisms were found in the
samples under study, which is quite predictable, since two of them are commercial samples
purchased in retail stores in Yekaterinburg, a prototype melanin was obtained in a laboratory
complex from raw materials with a confirmed safety indicator [13] ... As for BGKP, which are
sanitary indicative microorganisms and indicators of biological pollution of the environment
(industrial premises, the surface of plant raw materials, containers, etc.), they were not isolated in
the samples, which indicates the purity of raw materials and production. The amount of
QMAFANM, yeast and molds in all samples does not exceed the established limits, which makes it
possible to draw a conclusion about the microbiological safety of the samples and their suitability
for use in the technology of confectionery semi-finished products. It should be noted that the
amount of QMAFANM in the cocoa powder sample is greater than in the melanin samples. This
fact can be explained by the fact that the level of aerobic bacteria in cocoa products depends on the
place of collection of beans and processing parameters, and it is the higher, the darker the color of
the cocoa product [8].
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If we talk about the final product - a cocoa-containing semi-finished product, in particular,
glaze, then its potential safety can be analyzed from the standpoint of the Hazard Analysis and
Critical Control Points ( Hazard Analysis and Critical Control Points ) food safety management
system . The main principle of HACCP is the analysis of hazardous factors associated with all
stages of production of a product and raw materials. Potential hazards of raw ingredients are
summarized in table. 3.

Table 3
Potential Hazards of Cocoa Glaze Ingredients (compiled by the authors)
Raw materials Biological Chemical Physical
Leuconostoc mesenteroides and | .
White crystalline sugar others Heavy metals . Forel_g'n
[14, 15] microorganisms in the microflora (Hg, As, Cu, Pb, Cd, Zn) Impurities
of sugar beet production
Manufactured cocoa salmonella Heavy metals, pesticides, Foreign
powder [8] aflatoxins B1, B2, G1, G2 | impurities
Non-lauric-type  cocoa Heavy metals, solvent Foreign
: Salmonella . . e
butter equivalent residues impurities
Water from  centralized _ . -
S Escherichia coli Impurities,
drinking water supply Salt content L
turbidity
systems
Melanin (powder) .
obtained from buckwheat Heavy metals _Forel_g_n
husk impurities

Table 3 shows that the most dangerous of biological factors is the presence of pathogenic
microorganisms ( Salmonella and Escherichia coli ); from chemical - an excess of the content of
heavy metals and their salts (in water), toxins and solvent residues in the equivalent of cocoa
butter; from physical - foreign impurities. It should be noted that sowing buckwheat is one of the
few field crops that does not require a large amount of chemical means of protection against
diseases and pests, which ensures the production of safe products, therefore, the risk of the
biological hazard of melanin released from the husk is practically reduced to naught [16].

Preventive measures are, firstly, checking the accompanying documents of suppliers of raw
materials, confirming the quality of ingredients (test reports, quality certificates, etc.), and
secondly, selective incoming inspection of ingredients, the frequency of which is established in
each case. In addition, it is necessary to comply with the conditions and terms of storage of raw
ingredients in catering establishments where it is planned to use melanin as a raw ingredient in
cocoa-containing glazes. For example, exceeding the normalized moisture content of crystalline
sugar (0.10-0.15%) leads to adhesion of crystals and the formation of lumps, which will affect the
final quality of the glaze [8] . In addition, it is mandatory to control all technological stages of
production: acceptance, storage and processing of raw materials, receipt, preparation of containers,
storage and use of the finished product. An assessment of the equipment and the entire enterprise
as a whole should be included in terms of general hygiene, hygiene and organization of sanitary
conditions of technological processes, health and hygiene of personnel.

Conclusion In the course of the research, the safety of melanin was confirmed, which can
be used as an alternative to cocoa powder in the composition of confectionery glazes, including at
catering establishments. It was found that the experimental sample of melanin surpasses the
control samples in toxicological and microbiological purity. Potentially hazardous factors of
cocoa-containing glaze ingredients have been determined by groups. It has been shown that the
most critical are the presence of pathogenic microorganisms. Measures are proposed to prevent the
occurrence of the identified hazardous factors.
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Annomayusn. Hzyuena npodrema payuoHaibHO20 UCNOIb308AHUSL MOJIOYHOU CblBOPOMKU.
IIpeonodtceno ucnonb306ams Cbl@OPOMKY 6 Kauecmee OCHOBHO20 UHCSPEeOUeHMA Npu CO30AHUU
Kocmemuyeckoul auneiky. Onpedenenvl Mamepuanbl U Memoobl UCCIe008AHUIL.

Obochosana aKxmyanrbHOCMb — NOJYYEHUs UHHOBAYUOHHO20 KOCMEMU4ecKo2o Ccpeocmsd
(wamnymsi 0151 8010C) HA OCHOBE KOHYESHMPAMAa MOJIOYHOU CbIBOPOMKU. Y CMAHOGIEHA ONMUMATbHASL
003UPOBKA UCXOOHOU MOJIOYHOU CbIBOPOMKU 05l KOHYeHmpama. IIposeden sKkcnepumenm no
ONPeOdeneHU0 COOEPI’CAHUsL Yele80008 U OelKa 8 hepMEHMUPOBAHHOU CMeCU CbIBOPOMKU C CYCIIOM.
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cycnom. Onpeoenenvl nokazamenu O€30naAcHOCmU paspabomaHHo20 WamnyHs 0Jist 6010C.

Onmumusuposamvl pexcumsl 015 HOPpMUPOSAHUs peyenmypvl KOHYeHmpama OJis WAMNYHS
uz 6,0% 600H020 pacmeopa MOIOUHOU CbIBOPOMKU. H3yueH HanpaeieHHblll 2UOPOIU3 JTAKMO3bL 6
cybcmpame MONOYHOU CbIBOPOMKU € HUBHBIM CYCIOM C NOCAEOVIOWUM KYIbIMUBUPOBAHUEM
opodrcocamu U 0OOHOBPEMEHHbIM — 6HEeCeHUeM NUBHO20 Ccycid 6 cMecb. B pesyromame
OUOMEXHONIO2UYECKOU — KOHBEPCUU  USMEHSemcs  cooepicanue  yeaeeo0o8 u  0Oeika 8
pepmenmuposanHou cmecu CbleOpomKU ¢ cyciom. HMcxo0s u3 pe3yibmamos CeHCOpuKu
OpeanoIenmuyecKux noxkazamenet o6pasyo8 GepmeHmuposanHol cMecu CblBOPOMKU C CYCIOM
coenaH 8bl800, Ymo 00UH U3z 00pazoe obradaem 0OHOPOOHOU KOHCUCMeHYuUell, Oe3 pe3Ko2o 3anaxa
nusa. OnpedeneHbl nokaszamenu Kawecmea u 0€30NACHOCMU Pa3pAOOMAHHO20 WAMRYHS OISl
gonoc. Ilo mukpoduonocuieckum, MOKCUKOIOSUYECKUM HOKAZAMENAM U COOEPAHCAHUIO MOKCUUHBIX
INEeMEHMO8 KocMemuyeckol cpeocmeo coomeemcmayiom mpebosanusm TP TC 009/2011 «O
bezonacnocmu  napgiomepro-kocmemuyeckou — npooykyuuy.  Ilonyuennvie  pe3yibmamol
NnOOMEEPHCOAIOM  BO3ZMONCHOCMb  UCHONIL30BAHU  DENIK0BO-Y2NIe800H020  Cblpbs-  MOJOYHOU
CbIBOPOMKU 6 peyenmype UHHOBAYUOHHO20 KOCMEMUIEeCKo20 cpedcmea (uamnyHe 0Jis 8010C).

KiwueBble cjioBa: MOJOYHAss CHIBOPOTKA, (PEPMEHTHPOBAHHAS CBHIBOPOTKA C MHUBHBIM
CYCJIOM, KOCMETUYECKHE MOIOIINE CPEICTBA.

Abstract.The problem of the rational use of milk whey has been studied. suggested the use
of whey as the main ingredient in the creation of a cosmetic line. Materials and research methods
determined.
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The urgency of obtaining an innovative cosmetic product (shampoo for hair) based on milk
whey concentrate has been substantiated. The optimal dosage of the original milk whey for the
concentrate has been determined. An experiment was carried out to determine the content of
carbohydrates and protein in a fermented mixture of whey and wort. The organoleptic indicators
of the quality of the fermented mixture of whey and wort have been studied. The safety indicators
of the developed hair shampoo have been determined. The results obtained confirm the possibility
of using protein-carbohydrate raw materials, milk whey, in the formulation of an innovative cos-
metic product (hair shampoo).

Optimized modes for the formation of a concentrate formulation for shampoo from a 6.0%
aqueous solution of milk whey. The directed hydrolysis of lactose in a substrate of whey with beer
wort, followed by cultivation with yeast and the simultaneous introduction of beer wort into the
mixture, was studied. As a result of biotechnological conversion, the content of carbohydrates and
protein in the fermented mixture of whey and wort changes. Based on the results of sensing
organoleptic samples of whey serum with wort, it was concluded that one of the formed homogeneous
consistency, without a pungent smell of beer. The indicators of quality and safety of the developed hair
shampoo have been determined. In terms of microbiological, toxicological indicators and the content
of toxic elements, the cosmetic product meets the requirements of TR CU 009/2011 "On the safety of
perfumery and cosmetic products.” The results obtained confirm the possibility of using protein-
carbohydrate raw materials - milk whey in innovative cosmetics (hair shampoo).

Key words: milk whey, fermented whey with beer wort, cosmetic detergents.

Beenenue

AKTyanbHas mpo0iieMa paluoOHaIFHOTO UCIOIB30BaHUSI MOJIOYHOU CHIBOPOTKHU, KaK OJTHO-
IO U3 HEJOCTaTOYHO BOCTPEOOBAHHBIX BHJIOB MOJIOYHOT'O OEJIKOBO-YIJI€BOJHOrO (I0OOOYHOIr0) Chl-
Pbsi, IPH CO37JaHUU OE30TXOAHBIX MPOU3BOJCTB 110 3aKOHUEHHOMY WJIM 3aMKHYTOMY TE€XHOJIOTHYe-
CKHM IIMKJIaM, CYILIECTBYET BO BCEM MHPE U MMEET 3aMETHYIO 3KOJOTHYECKYIO COCTAaBJISIOUIYIO.
OnHUM 13 HaNpaBlIEeHUH MCIIOIB30BaHUS MOJIOYHOM CHIBOPOTKH SBISETCA MapprOMEPHO — KOCMe-
THUYeCKasi MPOMBIIIIEHHOCTh. B BUly yHUKalbHOTO cocTaBa [1], MolouHast CBIBOPOTKA, OCOOEHHO
1ocje HarpaBJIeHHONW OMOTEXHOJIOTHYECKOH 00paboTKH ¢ 11eIbi0 00OoTaleHus, MOXKET BBICTYIATh
B Ka4e€CTBE OCHOBHOI'O MHIPEIMEHTAa NPU CO3JaHUM JMHEWKH OPUTHHAJIBHBIX PELENTyp WHHOBA-
MOoHHBIX kKocMeTudeckux cpenctB (JIOPUKC) nns Bonmoc (mammynsi, 6aap3aMa, Macku).

Matepuanbl M1 MeTOABI

B xadecTBe 00BbEKTOB HCCIIEIOBAHNIN HCTIOJIB30BANINCE:!

- (hepmeHTHpPOBAaHHAS MOJIOYHAs CHIBOPOTKA;

- (hepMEHTHPOBAHHAsI CMECh CBIBOPOTKH C CYCIIOM;

-IIaMIyHb Ha OCHOBE KOHIIEHTPATa MOJIOYHOU CHIBOPOTKH.

ITpon3BOACTBO KOHIIEHTpaTa AJs IIAMIIyHs 3aKJIIOYAeTCsl B paCTBOPEHUU U CMELIMBAaHUU
KOMITOHEHTOB B BOJIE B €MKOCTSX. [IepBbIM 3Tanom sIBiISIETCS MPHEMKa ChIPbsS (CyXOH MOJIOYHOM
CBIBOPOTKHM) [2] M ero B3BelIMBaHUE Ha Becax. [lanee B eMKOCTD JUIsl CMELIMBAHUS UHIPEIUEHTOB
MoAAaeTCsl HEOOXO0IMMOE KOJTMYECTBO OYMINEHHON BOJOMPOBOJIHON BOBI, COOTBETCTBYIOIIECH Tpe-
ooBanusm CanlluH 2.1.3684-21 [3] B COOTBETCTBUM C TEXHOJOTHYECKON KapTOW, BKIIOYACTCS
o0orpeB KOTJIa JJIsl HarpeBa BobI 0 Temnepatrypsl 40 — 45 °C. B eMKoCTh 1J1s1 CMEITMBAaHUS KOM-
IIOHEHTOB BHOCST CyXyI0 MOJIOYHYIO CBIBOPOTKY, CMECH IIEPEMEIINBAETCS aBTOMATUYECKUMHU Me-
ajJkamMu 0 OAHOPOJHOM Macchl B TedueHne 10 — 15 munyt. [lonydeHHas cMech mactepu3yercs
pu Temnepatype 60 — 65°C B Teuenue 20 MUHYT M OXJIaKIAETCS B EMKOCTH JJIs1 OXJIQXKIEHUS JI0
40+2 °C, 3aTeM MepeKaunBaCTCSI B €MKOCTh JJISI CMEIIMBAHUSI UHTPEAUEHTOB U B OXJIAXKIECHHYIO
CMeCh BHOCSATCS (DEPMEHTHI: [-TalakTo3uaa3a U MaHKpPEaTHH MPHU MOCTOSHHOM IMEpeMEIInBaHUH.
IM'maponus npoBoaar B TeueHuu 2-x yacoB npu 40 °C. lanee mactepusyroT cMmech npu 80 — 82 °C
B TEYEHHE 5 MUHYT, OXJIAKIAIOT B EMKOCTH JUIsl OXJIaKAeHUs 10 25 — 28 °C, nepekaunBaroT CHOBA
B €MKOCTh JJII CMELIMBAaHUSA MHTPEAUEHTOB U 3aCEBAIOT JIPOXOKH C BHECEHHWEM IHMBHOIO CYCIHA.
IIpouecc kynpTBUpOBaHus AnuTcs 24 yaca npu 28 °C. 3aTeM Ap0oXIKHW MHAKTUBUPYIOT IIPH TEM-
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nepatype npu 80 — 82 °C B teuenue 10 MuHYyT, HEHTPUDYTUPYIOT MOITYYEHHYIO (PepMEHTUPOBAH-
HYIO CMECh CBIBOPOTKH ¢ cyciioM mpu yactore 2500 06/MHUH 5 MUHYT. 3aKITIOYUTEIHHBIM STAIIOM
MIPUTOTOBJICHUSI KOHIICHTpATa SIBIISCTCS BhIMMApUBaHUE (EPMEHTUPOBAHHON CMECH CHIBOPOTKH C
CyCJIOM Ha BaKyyM — BBIIIApHOU ycTaHOBKe 110 25% conepskanus CB npu 60 — 65°C u nepexauu-
BaHUE KOHIIEHTpaTa B €MKOCTb JJI1 CMEIIMBAHWUS HHIpeAueHTOB. Ha 3axirountenbHOM 3Tarme
CMEIIMBAHNS KOMIIOHEHTOB B ITOJIYY€HHBII KOHIIEHTPAT BHOCATCS HHIPEAUEHTHI B COOTBETCTBUH C
peLenTypo maMIyHs.

OrnpenenieHo coaepikanue yriaeBoaoB [4] u Oenka [S] B ucxoaHoM oOpasiie MOJIOYHOU ChI-
BOPOTKH, B 9 00pa3nax ruJpoin30BaHHON U (hepMEHTHPOBAHHON MOJIOYHON CHIBOPOTKH (TaOIUIIBI
1,2) CeHncopuka OpraHOJENTHYCCKUX MMOKa3aTesei [6] Tpex oOpasnoB (hepMEHTHPOBAHHON CMecH
nokazaHa Ha pucyHoke 1. Ha ocHoBaHMM pe3ynbTaToB (U3UKO-XUMHUYECKUI M OpraHoJenTHYe-
CKHUX MOKa3aTeseil BeIOpaH obpasel A JalbHEHIINX UCCIIeIOBAHUMN.

[Toxazarenu 6€30MaCHOCTH KOCMETUYECKOTO CPEICTBA AJIsl BOJIOC (IIAMITYHSI) Ha COOTBET-
ctBue tpedoBanusim TP TC 009/2011 «O 6e3omacHOCTH MapPprOMEpHO-KOCMETHUECKON MPOIyK-
uun» [7] npoBoauiuck Ha 0aze OBY3 «llenTp rurueHsl u snuaeMuoiaorud B CTaBpoOIoIbCKOM
kpaey». Onpenensianucy: MUKpoOHoaornueckue nokasarenu [8,9,10], comepikaHne TOKCUYHBIX dJe-
menToB [11], 3nauenue pH [12], Tokcukonornueckue nokasarenu [ 13]. (Tabmuma 3)

Pe3yabTaTsl H 00Cy:KICHUE

Tabnuna 1
Pe3ynbpTarhl NpOBEICHHBIX HCCIIETOBAHUN UCXOIHON CBIBOPOTKU 6%
Copeprkanue 1akTo3bl, % Copeprxanue Oeka, I/
Ucxonnas I'unponuzoBan- depMeHTUupOo- Ucxonnas I'mpponuzoBan- | depMeHTHPO-
CBIBOPOTKA Hast CBIBOPOTKA BaHHAs CHIBO- CBIBOPOTKaA Hasl CBIBOPOTKaA BaHHasI ChIBO-
pOTKa pOTKa
4,37 4,97 2,36 0,44 0,48 0,53

Hcxons u3 MonydeHHBIX JaHHBIX, PUBEICHHBIX B Tabnuile | ycTaHOBIIEHO, YTO B 0Opasiie
(epMEHTUPOBAHHOW MOJIOYHOHN CBIBOPOTKH B PE3yJIbTaTe OMOTEXHOJIOTHUYECKONH KOHBEPCHU YMEHbB-
LIWIOCH CoAepKaHue yriieBoj10B ¢ 4,37 10 2,36 % , BEpOSITHO 3a CUET MX YTHIIM3ALMHU ApOAOKaMU. Tak
e Ha0II0JaeTCsl M3MEHEHHE KOJTMYIeCTBa OelKa B CTOPOHY YBEIHMUCHHUS, KOTOPOE MOKHO OOBSCHHUTH
aKTUBHBIM pocToM Oromacchl (u3HauanbHO 0,44 1/1, mocie KynsTuBupoBanus — 0,53 r/m).

Tabnwmma 2
Pe3ynbTaThl MpoBEICHHBIX UCCIIEIOBaHUI 00pa3iioB (hepMEHTUPOBAHHON CMECH
CBIBOPOTKH C CYCJIOM

KomugectBo
Ne MUBHOTO CycCJa, Copepxanue yriaeBoioB, %o Conepxanue 6eika, 1/
%
I'mpponuzoBanHas | PepMeHTUPOBaH- I'mpponuzoBanHas | PepMeHTUpOBaHHAs
CBIBOPOTKA C TIMB- Has CBIBOPOTKA CBIBOPOTKA C TIHB- CBIBOPOTKA
HBIM CYCJIOM HBIM CYCJIOM
1 10 7,64 6,22 0,41 0,62
2 20 7,74 5,15 0,42 0,65
3 30 8,33 4,21 0,48 0,67
4 40 9,54 3,67 0,56 0,72
5 50 9,86 3,21 0,58 0,79
6 60 10,23 4,12 0,57 0,74
7 70 10,57 4,89 0,43 0,59
8 80 11,56 5,74 0,44 0,69
9 90 13,79 7,89 0,51 0,65

Ha ocHoBaHWM pe3ynbTaTOB HCCIICIOBAaHUN 00pa3oB (DEpMEHTUPOBAHHON CMECH CBHIBO-
POTKH ¢ cycioM BeIOpaH oOpaser; NeS, B BUy HauOOJIBIIET0 COKpALIeHUs yrieBoaoB 10 3,21% 3a
CYeT YTHJIM3AlUK JIPOKKaMu 1 pocta oenka a0 0,79 r/m.
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JanbHelnyo cepuio SKCIEPUMEHTOB 1O OPTraHOJIEITUYECKUM MOKa3aTessiM TPOBOJIUIIH C
oOpasmamu (pepMEHTUPOBAHHOM CMECH CBHIBOPOTKH C CYCJIOM Mo HoMepamu 3, 5, 7. OO6pa3iibl
OBUTH OIICHEHBI 0 YETHIPEM OPTaHOJCITHYECKUM IMOKA3aTeIsIM: KOHCUCTEHIIUS, BHEIIHUN BUJ,
3amax, 1BeT.

—o-=06pa3el N23 =o=o06pa3el, N25 —8==o06pasern, N27

KOHCUCTeHUUA

uBe BHELWHWN BUA

3anax

Puc. 1. 'paduueckoe n3o00paskeHne OpraHoJIeNTHYECKUX MOKa3aTeseid 00pa3moB Ne3, NeS, No7
(hepMeHTHPOBAHHOI CMecH CHIBOPOTKH € CYCJIOM II0 S5-0a/bHOI mIKaJe

CornacHo NOJIY4YEHHBIX PE3yJIbTaTOB CEHCOPUKH CIENyeT, uTo obpazer Ne3 nmeer u3nuil-
HIOIO JIMTIKYIO KOHCHUCTEHIINIO, 00pazer No7 — HaJn4uue sipKo — BBIPAKEHHOTO ITMBHOTO 3araxa, 4YTo
HE Y/I0BJIETBOpsIET TpeOOBaHUAM NOTpeOUTENEH.

Ha ocHoBe ananu3a MOJIy4YEHHBIX JaHHBIX CEHCOPHKU OPraHOJENTUYECKUX IOKa3aTenei
00pa31oB (pepMEHTUPOBAHHON CMECH CHIBOPOTKH C CYCJIOM, MOKHO C/€JaTh CIEAYIOIINUN BBIBOJI:
oOpazerr No5 umeeT OHOPOJIHYIO KOHCHCTEHIIHIO, HE 00J1a/laeT PE3KUM IMHUBHBIM 3aM1aXOM, TAKUM
00pa3oM MOXeT OBbITh MPUMEHEH IS JaJbHEUIINX HCCIeI0BaHUN IpU pa3paboTKe KOHILEHTpaTa B
pelenType HHHOBAaIMOHHOTO KOCMETUYECKOTO CPECTBA JIIsl BOJIOC.

Ha nanbHeifieM stamne mpoBouiiack cepys HKCIIEPUMEHTOB I10 MOKa3aTessiM 0e30MacHOCTH
IIaMITyHSI HA OCHOBE KOHIIEHTpaTa MOJIOYHOM CHIBOPOTKM Ha COOTBETCTBUE TPEOOBAHUSM, pETIaMeH-
tupyembiM TP TC 009/2011 «O Ge3onacHocTH naphroMepHO-KOCMETHUECKOM TPOTYKIIUN.

Tabnuna 3
[Toka3zarenu 6e30MacHOCTH pa3pabOTaHHOTO MAMITYHS
Ne OmnpenensiemMble OKa3aTelNH, l'uruennyeckuit HOpMaTUB Mpeaesb- PesynpTaTsl uccienoBaHuii u
n/m €IMHUIIBI H3MEPCHHUS HO JOMYCTHUMOM KOHIICHTPAIHN JIOITyCTUMAsI IIOTPEITHOCTD U3-
I1AK) MepeHus
1 2 3 4
MuKpoOHOIOTHYECKUE TTOKA3aTEIN
1 |KMA®AEM, KOE/cMm3 He 6onee 1,0¥10°8 1 r Menee 1,010 1 1
2 |Candida albicans He nonycxkaercst B 0,1 ma He oGHapyxeHo B 0,1 M
3 |Escherichia coli He nonycxkaercst B 0,1 ma He oGHapyxeHo B 0,1 mn
4 | Staphylococcus aureus He nonyckaercs B 0,1 M He oGHapyxeHo B 0,1 mn
5 Pseudomonas aeruginosa He nonyckaercs B 0,1 M He oGHapyxeHo B 0,1 mn
ToKCHYHBIC 37IEMEHTHI
6 Csunerl, Mr/xr He 6ouee 5,0 <0,03
7 PryTh, Mr/kr He 6omee 1,0 <0,01
8 MBILIBSK, MI/KT He 6oiee 5,0 <0,001
Bonopoansiii mokaszarens (pH)
9 |[pH,en. | 30-90 | 6,8+0,1
ToKCcHKOIOTHYeCKHE TTOKa3aTeNN

10 |KoxHO-pa3mpaskaroliee aei-

ctBue, 6amel. Cpasy o OKoHYa- 0 6amtoB (OTCYTCTBHE) 0 6ammoB

HUH SKCTIO3HITUHI
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1 2 3 4
UYepes 24 4 mocne OKOHIYaHUN 0 GamoB (0TCYTCTBHUE) 0 6amroB
9KCIIO3UIINI
UYepes 48 4 mocne OKOHIaHUN 0 GammoB (0TCYTCTBHE) 0 6amroB
9KCIO3ULIUHU
Yepes 72 nocne OKOHYaHUH IKC- 0 6anoB (oTCYyTCTBUE) 0 6annoB
TO3UIMN

11 |oOmieToKCHYECKOE AEHCTBIE,
olpenenseMoe albTepHAaTUBHBIMU 70-120 101,4
MeToaamu (in vitro), %

Pe3ynbrathl ucciaenoBaHuil mokazatesield 0€30MACHOCTH LIAMIYHS JJi BOJIOC Ha OCHOBE
KOHIICHTPAaTa MOJIOYHOM CHIBOPOTKH CBUIETEIBCTBYIOT, YTO IO COACPKAHHIO OMOJOTMYECKUX 3a-
IpSI3HUTENIEH MHHOBAIIMOHHOE KOCMETHYECKOE CPEICTBO COOTBETCTBYeT TpeboBanusm TP TC
009/2011. ConepxaHre TOKCHYHBIX 3JI€MEHTOB, 3HaUeHHe pH ¥ TOKCHKOIOrMYecKHe MoKa3aTesH
0€30MacHOCTH TaK)K€ COOTBETCTBYIOT HOpMaM, IPOIMUCAHHBIM B JAHHOM pPETJIaMEHTE.

3akarouenue / Conclusion

OnTUMHU3UPOBAHBI PEXUMBI TSI (POPMHUPOBAHUS PELENTYPhl KOHILIEHTpATa JAJs IIaMITyHs
u3 6,0% BOAHOTO pacTBOpPa MOJIOYHON CHIBOPOTKH.

W3y4eH HarpaBIeHHBIN THIPOIN3 JIAKTO3bI B CyOCTpaTe MOJIOYHOW CHIBOPOTKH C MUBHBIM CYC-
JIOM C TIOCJIETYIOIINM KYJIbTHBUPOBAHUEM JIPOMOKAMU M OJJHOBPEMEHHBIM BHECEHHEM ITHBHOTO CYyClia B
cmech B konmmuectBe 50 %. B pesynbrate OMOTEXHOIOTHYECKOW KOHBEPCUM M3MEHSIETCS COACpIKaHUE
YIJIEBOZIOB B (PEpPMEHTHPOBAHHOM CMECH CBIBOPOTKH € cyciioMm 110 3,21 % u 6enxa o 0,79 1/m.

Hcxons u3 pe3ynbTaToB CEHCOPUKH OPraHOJICNTHYECKUX MOKa3zaTenei o0pa3ioB GpepMeH-
THPOBAHHON CMECH CHIBOPOTKH C CYCIIOM CJEJIaH BBIBOJ, 4TO oOpaser Ne5 oOsiamaeT oTHOPOTHOMN
KOHCHUCTEHIIHEeH, 6e3 pe3Koro 3amnaxa muBa.

OrnpezeneHpl MOKa3aTeNIl KayecTBa M 0€30MacHOCTH pa3padOTaHHOTO MIAMITYHS JIJIsl BOJIOC.
[To MHUKPOOMONOTHYECKIM, TOKCUKOJIOTHYECKHM TOKa3aTeNlssM U COJIEP)KaHHUI0 TOKCUYHBIX dJie-
MEHTOB KOCMETHYECKOH cpesICTBO cOOTBETCTBYIOT TpeboBanusm TP TC 009/2011 «O Ge3omacHo-
CTH nap(roMepHO-KOCMETHUYECKON TPOTYKIIM.

[TonydeHHBIE pe3yabTaThl MOJTBEPKAAIOT BO3MOXKHOCTH HCIOJB30BAaHUS OEIKOBO-
YTJIEBOAHOTO CBIPbsi- MOJOYHOIH CBIBOPOTKH B pELENType HMHHOBALMOHHOTO KOCMETHYECKOTO
cpenctBa (IaMIyHs JJI BOJIOC).
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Annomayun Coepemennvie MEXHONO2UU NPOUIBOOCMBA NPAHUKOS PA3ZHO0OPA3HbL U
BKAIOUAIOM 8 Cebsi NpumMeHeHue HempaouyuoHHo20 cuipbi U 000asok. Qouaxo, OaHHble
MEeXHONI02UU He CNOCOOCMBYIOM NOOOEPICAHUIO 8bICOKUX NOKA3amerell Kauecmea u 6e30nacHocmu
NPOOYKYUU HA NPOMANCEHUU OIUMENbHO20 hepuoda Xpawewus. B ceasu ¢ smum, Ovln
ocywjecmenern KOHMpOdb Kauecmea u 0e30nacHOCmu 3a6apHblX NPSAHUKOS ¢ NpUMEHeHUueM
HU3KOMEMNepamypHo20 OXJANCOeHUs 3A6apKU U ee ONUMmeNbHbIM Xpanenuem. B cocmas npooykma
8X00UNA MYKA NUEHUYHAS, MeO HAMYPANbHbIU, CAXap-necok, Map2apuH, cood nuwesas, Aiyd
KYpuHvle, Wokonao u eooa. Texnonoz2us npouzsoocmea 6xkuo4ana 6 cebs npucomoeieHue cupond,
3a8apKu, NOC1e0yIoOuyIo ee 8bl0epIUCKY 6 meuenue 7 Onel, 3amec mecma, pOPMoSKY NPAHUKOS U UX
cywky. Ionyuennvui obpazey npanuxa noogepeanu J1aOOPAMOPHBLIM UCCIE008AHUAM NO
nokasamensam kavecmsea Ha coomeemcmeue mpedosanuam I OCT 15810-2014 u no nokazamensim
bezonacnocmu Ha coomeemcmeue mpebosanuim Texnuueckozo peenamenma TamodicenHozo
coioza (TP TC) 021/2011 «O 6e3onacnocmu nuwegoii npooyKyuuy. YcmanoeneHo, 4mo npooyKm
noanocmoto coomeemcmayem mpeobosanusim ['OCT 15810-2014 no opeanonenmuueckum u
Quzuxo-xumuyeckum nokazamensim u mpeoosanuam TP TC 021/2011 «O be3onacnocmu nuwegot
NPOOYKYUU» NO  COOEPIUCAHUIO  OCMAMOYHO20 KOIUYECmEd NeCmuyuoos, MUKOMOKCUHOS,
MOKCUYHBIX INEMEHMO8 U N0 MUKPOOUONIO2UYECKUM NOKA3amenam Oe30nacHoCmu.

KutoueBble ciioBa: 3aBapHO MPSHUK, NOKa3aTeNId KauyecTBa, MOKa3aTesn 0€e30IMacHOCTH,
pelenTypa, TeXHOJIOTHUECKasi cXema MPOU3BO/ICTBA.

Abstract. Modern gingerbread production technologies are diverse and include the use of
unconventional raw materials and additives. However, these technologies do not contribute to
maintaining high quality and safety of products over a long period of storage. In this regard, qual-
ity and safety control of custard cakes was carried out with the use of low-temperature cooling of
the welding and its long-term storage. The product included wheat flour, natural honey, granulat-
ed sugar, margarine, baking soda, chicken eggs, chocolate and water. The production technology
included the preparation of syrup, brewing, its subsequent exposure for 7 days, kneading dough,
forming gingerbread and drying them. The resulting gingerbread sample was subjected to labora-
tory tests on quality indicators for compliance with the requirements of GOST 15810-2014 and on
safety indicators for compliance with the requirements of the Technical Regulations of the Cus-
toms Union (TR CU) 021/2011 "On food safety". It was found that the product fully complies with
the requirements of GOST 15810-2014 for organoleptic and physico-chemical parameters and the
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requirements of TR CU 021/2011 "On food safety” for the content of residual amounts of pesti-
cides, mycotoxins, toxic elements and microbiological safety indicators.

Key words: custard gingerbread, quality indicators, safety indicators, recipe, technological
scheme of production.

Introduction

Gingerbread products have a high sugar content and low biological value, but in recent
years they have been in high demand among the population due to the availability of any market
segment in terms of price policy [3]. In this regard, representatives of the confectionery industry
are faced with the task of developing scientifically based technologies using non-traditional raw
materials capable of imparting dietary properties to flour confectionery products, increasing their
biological value, and increasing the shelf life of products while meeting the requirements for quali-
ty characteristics [3,5]. Today, there are technologies for the production of gingerbread using bird
cherry powder, using melon seeds and with other types of plant materials [1]. The complex use of
amaranth meal and collagen hydrolyzate in the production of gingerbread has been scientifically
substantiated [2]. However, these technologies do not solve the problem of preserving the quality
characteristics of gingerbread for a long period of storage, due to the lack of welding extracts
[4]. In this regard, the aim of the research is to control the quality and safety of custard honey gin-
gerbread, produced by the technology, which provides for the aging of the infusion for 7 days.

Materials and methods

The object of research is honey cake with chocolate filling. The quality and safety control
of the product was carried out in a certified laboratory at an air temperature of 18 + 5 ° C and a
relative air humidity of no more than 75%. The following equipment was used for laboratory stud-
ies: electronic scales, dispenser, gas chromatograph with mass-selective detector. Organoleptic,
physicochemical indicators, the content of the residual amount of pesticides, mycotoxins, toxic
elements, microbiological indicators were determined. Sampling for laboratory research was car-
ried out in accordance with GOST 5904-2019. Packaging - polymer bags (film) in accordance with
GOST 12302-2013, allowed for contact with food products and meet the requirements of the
Technical Regulations of the Customs Union (TR CU) 005/2011 "On the safety of packaging."

Results and discussions

For the preparation of honey custards, the following raw materials were used: granulated
sugar according to GOST 33222-2015, premium wheat flour according to GOST 26574-2017,
margarine according to GOST 32188-2013, chicken eggs according to GOST 31654-2012, drink-
ing water according to GOST R 51232- 98, natural honey according to GOST 19792-2017, baking
soda according to GOST 2156-76, chocolate according to GOST 31721-2012. The preparation of
raw materials and their suitability were determined by the organoleptic method. The product recipe
is shown in table 1.

Table 1
Recipe for making honey custard gingerbread per 100 kg of product

P,\/|§_ Name of raw materials and components Raw material consumption, kg
one. Wheat flour, premium 51.1

2. Natural honey 25.6

3. Granulated sugar 15.4

4. Margarine 6.1

5. Baking soda 0.2

6. Chicken eggs 9.0

7. Chocolate 8.0
eight. Water 5.4
Total 120.8
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The technological production process included the following stages:

1. Acceptance, preparation and quality assessment of raw materials.

The raw materials used were taken by weight and quality. The main raw material for the
production of gingerbread is premium wheat flour, margarine, sugar-containing products - granu-
lated sugar, natural honey. Baking soda, chicken eggs and chocolate were used as additional raw
materials. For the manufacture of gingerbread, wheat flour of the highest grade with a moisture
content of no more than 15% was used. Granulated sugar should be free of lumps, sweet taste and
consist of homogeneous crystals. Moisture content should not exceed 0.15%. Margarine was eval-
uated for organoleptic, physicochemical and safety indicators. Wheat flour and sugar were sifted,
the margarine was sent for stripping, the chicken egg was washed and separated from the shell.

2. Preparation of syrup.

Granulated sugar, honey and margarine were mixed in a kneading machine. The mixture
was stirred and heated to t = 65-75 ° C until the granulated sugar was completely dissolved. The
finished syrup was sent for filtration and cooling to a temperature of 50-65 ° C.

3. Preparation of the tea leaves.

At the stage of brewing, pre-sifted flour was added to the finished cooled syrup and quickly
stirred until a homogeneous consistency. The brewing temperature is 48-50 ° C. To cool and ripen
the mixture, the tea leaves were left for 7 days at a temperature of 10-15 ° C.

4. Dough kneading and molding.

To prepare the dough, the chilled tea leaves and the rest of the raw materials were loaded
into the kneading machine according to the recipe - baking soda and a chicken egg. The dough was
kneaded for 30-60 minutes. The temperature of the finished dough should be 28-36 ° C, humidity -
18-23%. A dough depositor was used to form the gingerbread.

5. Baking and cooling.

The preforms are put into the oven and baked for 7-10 minutes at a temperature of 210-
220 °C. After baking, the gingerbread was cooled for 20-22 minutes to a temperature of 40-45 °C.

6. Melting chocolate.

Melting of chocolate for circulation takes place in a heated glaze tank at a temperature of
50-55 © C with constant stirring.

7. Circulation.

The cooled gingerbread was served in a drum-type enrobing machine for printing with
chocolate. There, the gingerbread cookies, rolling along the inner auger of the drum, rolled in
melted chocolate.

8. Drying and cooling

After glazing, the gingerbread cookies were dried in special drying cabinets with forced
circulation of hot air at a temperature of 60 ° C. The drying process takes 9-10 minutes. After dry-
ing, the gingerbread cookies were cooled for 40-60 minutes.

9. Packing and storage

The gingerbread products were packed in polymer bags. The products were stored in a dry place
at a temperature not exceeding 22 ° C, with a relative air humidity of 75%, not more than 30 days.

The resulting ready-made sample of the gingerbread was sent to the laboratory in order to
test the products in terms of quality and safety.

Sensory analysis of quality is given in accordance with the requirements of GOST 15810-
2014 “Confectionery products. Gingerbread products. General specifications "in table 2.
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The production flow chart is shown in the figure.
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Fig.1. Technological diagram of the production of honey custard
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Table 2

Organoleptic assessment of the quality of custard honey gingerbread

N Indicator The value of indicators
0. according to ND test result
Taste Products with a pronounced sweet taste and aroma characteristic | Sweet, pronounced, characteris-
1 [ and smell | of this name of the gingerbread product, corresponding to the tic of the added additive, with-
added flavoring additives, without foreign taste and smell. out foreign tastes and odors.
Broken Baked products, with uniform well-developed porosity, without | The products are well baked,
2 view voids, hardening and traces of impurities. without any traces of impurities.
’ In gingerbread, the filling must be inside the product, the filling
is not allowed to flow out onto the surface of the product.
Color From creamy white to dark brown with shades of varying inten- | Dark brown,
3 sity. The crumb color is uniform throughout the product. The uniform over the entire surface.
' surface may be darker than the crumb, the lower surface is dark-
er than the upper.
4 Structure | Products with a soft, bound structure, not crumbling when broken. Products are soft, do not crum-
' ble when broken.
5 Surface For glazed gingerbread - smooth or wavy, shiny or matte. No Smooth, shiny. No traces of
' traces of graying and bare spots. graying and bare spots.
Form Correct, varied, non-diffuse, without dents, with a convex upper The shape is correct, the lower
6. surface (except for gingerbread products that have an imprint of a surface is even.
drawing or inscription on the surface). The lower surface is flat.

Sensory quality analysis is the primary type of research upon receipt of a product sample in
a testing laboratory, carried out by its specialists using the senses: sight, smell, touch, taste. In case
of negative results of research on organoleptic indicators, there is no need for further research on
the product.

Based on the results of research on taste and smell, color, shape, structure, surface and ap-
pearance, the manufactured gingerbread sample fully complies with the requirements of the inter-
state standard GOST 15810-2014.

The mass fraction of moisture in the gingerbread was 13.0% and was 3.0% lower than the
maximum permissible indicator. The fat content was 6.5% and was significantly lower than the
maximum permissible norm, as well as the mass fraction of ash - by 0.061%. The mass fraction of
sugar was 3.5% higher than the minimum allowable value (Table 3).

Table 3
Results of laboratory studies of custard gingerbread by physical and chemical indicators
The value of indicators
No. Indicator Unit rev. ND for test method | according to
ND test result
Moisture content 0 GOST
1. % 5900-2014 8.5-16.0 13.0
Mass fraction of fat, no more 0 GOST
2. % on d.h. 31902-2012 15.0 6.5
Mass fraction of sugar, not less 0 GOST
3. % on d.h. 5903-89 24.0 275
Mass fraction of ash, no more GOST
4, % ond.h. 5901-2014 0.1 0.039

A great danger to humans can be caused by the consumption of products from plant raw
materials with a high content of mycotoxins. Mycotoxins are naturally occurring toxic substances
produced by certain types of molds. Based on the results of laboratory studies on safety indicators,
it was found that the content of mycotoxins did not exceed the maximum permissible values, and
the content of residual pesticides in the products was not found (Table 4). The content of toxic el-
ements: cadmium, arsenic and mercury was not detected in the test sample, and the lead content
was minimal - 0.1 mg / kg. The content of pathogenic microorganisms and Staphylococcus aureus
was not detected. The content of mold and yeast was 3 CFU / g and was 7 CFU / g below the max-
imum allowable values.
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Table 4
Results of laboratory studies of custard gingerbread on safety indicators
Indicator Unit rev. The value of indicators
No ND for test according to
’ method ND 9 test result
Residue content of pesticides and mycotoxins
Aflatoxin B1, GOST less
L1 no more mg / kg 30711-2001 0.005 0.003
Deoxynivalenol,
2. N0 more mg/ kg M 04-45-2007 0.7 less than 0.2
3 | HCH and its isomers, no mg / kg MU 2142-80 02 ~ not
more discovered
DDT and its metabolites, GOST not
4. no more mg / kg 5903-89 0.02 discovered
Content of toxic elements
GOST EN
5. | Lead, no more mg / kg 14083-2013 0.5 0.1
. GOST EN not
6. | Cadmium, no more mg / kg 14083-2013 0.05 discovered
. GOST not
7. | Arsenic, no more mg / kg 31707-2012 0.3 discovered
GOST not
8. | Mercury, no more mg / kg 26927-86 0.01 discovered
microbiological indicators
9 Pathogenic i GOST not allowed not
" | microorganisms 31659-2012 in25¢g discovered
10 Staphylococcus S. i GOST not allowed not
" | aureus 31746-2012 at 0.01 discovered
GOST no more than
11| Mold CFU/g 10444.12-2013 10 3
GOST no more than
12.] Yeast CFU/g 10444.12-2013 10 3

Conclusions. 1. Presents the recipe and technology for the production of custard honey
gingerbread, which included the following raw materials: wheat flour, natural honey, granulated
sugar, margarine, baking soda, chicken eggs, chocolate, water.

2. The applied technological scheme of production included the following main stages: ac-
ceptance and assessment of the quality of raw materials, preparation of syrup, preparation of infu-
sions, kneading dough and molding, baking and cooling, melting chocolate, circulation, drying and
cooling, packaging and storage.

3. Sensory analysis of the quality of honey custard cakes showed that the products comply
with the requirements of GOST 15810-2014 in terms of taste and smell, type of fracture, color,
structure, surface and shape. Physicochemical quality indicators also met the regulatory require-
ments of GOST 15810-2014. The content of the residual amount of pesticides and mycotoxins,
toxic elements and microbiological indicators were within acceptable values in accordance with
the requirements of the Technical Regulations of the Customs Union 021/2011 "On food safety".
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Annomayun. Obvekmamu UCCIe008aHUll UCNONb308AIUCL WMYUHblE X1e000VI0UHble U3-
oenust ¢ 00basIeHueM NOPOUWKA U3 N10008 PAOUHBL KPACHOU, 3apanee U3Menb4éHHOU HA MeXHOL0-
2uieckom obopyoosanuem ¢ sHepaueli kagumayuu. TexHon02us noiyueHus NOpowKa npeoycmanm-
PUBANO CYOTUMAYUOHHYIO CYUIKY U MOHKOE UBMeNbYeHUe C UCHOIb308AHUEeM AADOPAMOPHOU YCma-
HOBKU ¢ oXxnaxcoeHuem. B ocnosy pabomy nonoswceno ucciredoganue wmyuHvix Xxne600y104HbIX
uzo0enuti muna Kpyaccan no omoeibHublM Qu3uKo-xumuyeckum noxazamenim. Mccreoosanue pu-
BUKO-XUMUYECKUX NOKazameieli npo8oouULach No CleOVIOuuUM OMOeIbHbIM NOKA3AMENAM: «AMU-
HOKUCTIOMHBIU COCMAB» C UCHONb308AHUEM CUCTEMbl KANULIApHo20 niekmpogopeza «Kanenwvy,
MemMOoO BbICOKOIPPEKMUBHOU HCUOKOCMHOU XPOMAMOSpApuU, «U3MEHEeHUe MACChly HA B8ecax
CpeoHe20 KNacca moyHOCMU, «MUMPYemas KUCIOMHOCIbY CO2IACHO MemoouKe YCmaHOoB81eHHOU
HOpMamueHoU OOKyMeHmayuel. AHAnu3 OaHHbIX NO pe3yIbmamam Npo8edeHuUs UCNbIMAHUL NO
nokazameno «mumpyemas KUCIOMHOCMbY» U «USMEHEHUEe MACCbly NPOBOOUNACL HA 2OMOBbIX U3-
oenusx nepuoouyHocmoio yepes 12 uacos, 72 uacos, 144 uacos, «amuHOKUCIOMHbBIU COCMABY M2/l
. yepe3 72 yaca. Coznacno ananuzy u 06pabome OaHHbIX PEKOMEHOOBAHO UCNOIb308AHUE NOPOUL-
Ka U3 n10008 pabunsbl KPACHOU K GHECEHUI0 8 NPOYEHMHOM COOmHouleHuu He boaee 6% k macce
MYKU, Npu 3MoM cledyem YYyumoléams MexHOI02UYeCKUe C8OUCMEd NOLYYEHUs. NI0008 PSIOUHbL
KPACHOU ¢ NPUMEHEHUEM (PU3ULeCKUX Memo008 8030eUCmBUSL.

KuoueBblie cjioBa: 1i0bl pSOMHBI KPAaCHOW, OpPTaHOJENTHYECKUN mpoduiib, xaedoly-
JIOYHBIC U3JICIHSL.

The objects of research were used piece bakery products with the addition of powder from
the fruits of red mountain ash, pre-crushed on technological equipment with cavitation energy.
The technology of obtaining the powder provided for freeze-drying and fine grinding using a la-
boratory installation with cooling. The work is based on the study of piece bakery products of the
croissant type according to individual physico-chemical indicators. The study of physical and
chemical parameters was carried out according to the following individual indicators: "amino ac-
id composition” using the capillary electrophoresis system "Drops”, the method of high-
performance liquid chromatography, "mass change™ on the scales of the average accuracy class,
"titrated acidity" according to the method established by the regulatory documentation. The data
analysis based on the results of the tests for the indicator "titrated acidity” and "weight change”
was carried out on finished products at intervals of 12 hours, 72 hours, 144 hours, "amino acid
composition™ mg/l . in 72 hours. According to the analysis and data processing, it is recommended
to use the powder from the fruits of red mountain ash to be applied in a percentage ratio of no
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more than 6% by weight of flour, while taking into account the technological properties of obtain-
ing red mountain ash fruits using physical methods of exposure.

Key words: fruits of red mountain ash, Sorbus Aucuparia L, organoleptic profile, bakery
products.

BBenenue. X1e600ym09UHbBIC U3ICTUS SBJSIOTCS BBICOKOTIOTPEOIISIEMOM KaTeropHuen IMmpo-
JTYKIUHU, TOATOMY MOCTOSIHHO BEAYTCS pa3padOTKH MO PaCIIMPEHUIO aCCOPTUMEHTA dTUX U3JICIUH,
B TOM YHCJIE, 32 CUET BHECEHHS PACTUTEIILHOTO ChIPhs. MoIeTMpoBaHue XJIe000yTOUHBIX U3ICTHI
OCHOBAHO Ha MPUHIIUIAX 00OTalieHus OUOJIOTHYECKH aKTUBHBIMH BEIIECTBAMHU U MHUIICBBIMU BO-
nokHamu. TecToBasi 3aroToBKa SBJISETCS OCHOBA I KOHCTPYUPOBAHUS TIHIIIEBON CUCTEMBI B CBSI-
3M C 3THM aKTyaJibHa pa3paboTka peuentypbl Xjae000yI0UHBIX M3/IEIN C UCIOJIb30BAaHUEM pac-
TUTEJIBHBIX UCTOYHUKOB OMOJIOTHYECKH aKTUBHBIX HHTPEIUECHTOB [ 1, 2].

B xadecTBe pacTUTEIBHON OCHOBBI HCIOJIB30BATN MOPOIIOK CYOIUMAIIMOHHOMN CYIIIKU U3

IJIOJIOB PSIOMHBI KPACHOM, 3apaHee TOMOTEHU3UPOBAHHON C PUMEHEHHUEM (DU3HYECKHUX METOJIOB
BO3JICHCTBUSA. BBIOOp JAaHHOTO PacTUTENBHOTO WHIPEIMECHTAa OCHOBAaH HAa KOHTEHT —aHAJIU3€ XH-
MHYECKOro cocrasa [3-5]:

» coxaepkanue BuramuHoB (Mr/100r) npencrasieno: A — 1,5, C—-90,E— 1,4

» OCHOBHBIC NMHIIEBbIC HHTPEeIUeHTHI: Ok — 1,4, sxuper — 0,2, yraeBonasl — 8,9, nuiie-
BbI€ BoJIOKHa — 5,4, kpaxmain — 0,4.

[Tpu MoaemMpoBaHUY PELENTYPhl YIUTHIBAIH BIMSHHEC KOMIIOHEHTOB IUIOIOB PSIOMHBI Kpac-
HOI Ha (popMHpOBaHUE BKYCO-apOMaTHUECKOro OyKeTa rOTOBOTO M3/AENus, TaK Kak mnoixydadpukar
U3 TJI0JI0B PSIOMHBI UMENT HOTKY rOpeyu, 00YCIOBJICHHBIN HAaJUYKE B TJI0/IaX MOHOTJIMKO3HUAA Ta-
pacopOuHOBOK KuCIOTH. Ha puc. 1 mpeacraBieHbl 0000IICHHBIC TaHHBIE XMMHUYECKOTO COCTaBa

TJI0JIOB PSOWHBI KpacHOW (HAa MpHUMepe aHaim3a W OOOMICHHS JaHHBIX Mo copTam «CopOMHKay,
«bycunkay, «PyobunoBasy, «Turany) [4,68].

KOMIIOHEHTHI, %:
caxapa - 8,3+1,5;
PacTBOPUMBII EKTUH
—0,25+0,09;
TIPOTOIICKTHUH —
0,26+0,5;
M.JI. CBIPOH KJIETYaTKU
-1,6+£0,4

OpraHu4ecKne
kucnotsl, Mr/100r:
acKopOHHOBasI-
38,749,0;
XJIOpreHoBast -
146+15,0

OpraHMYeCKHC
KHCIIOTHI, T/J1:
numonHast/D-
M30JIMMOHHAs —
6,3+1,7;
L-s6mounas —
13,3+2,5;
D-copbur — 26,5+4,5

TUTO/IBI PAOUHBI
KpacHOH
(xuMuaecKHit
cocTaB)

P-axTuBHBIC
coenunenus, mr/100r:
KarexuHsl - 36-350;
anToMansl — 12,1-
105,6;
¢naBanonel-72,1-477,1

BuTamuHbl, Mr/100r:
B1-0,11-0,019;
B2- menee 0,001;
B6 - 0,009-0,01;
B4 - 23-449,0;
PP- 0,67-0,78;

Puc. .1 O6001menne JaHHBIX XMMHYECKOI0 COCTABA IJIOJ0B PAOMHBI KPACHOH

Heab padoThl — uccienoBanue GU3NKO-XUMHUECKUX TOKa3aTesel Xyie000yTOuHbIX U3-
Jenui ¢ 106aBJIeHnEM MOPOIIKA U3 IJI0JJ0B PSAOMHBI KPACHOM.

Matepuanbl u MeToabl. O0BEKTaMH UCCIEAOBAHUN SBIISLTUCH XJI1€000YIIOUHBIE U3IEIHUS,
oborareHHbIe TOPOITKOM M3 T10,10B psiouHbI KpacHou (CTO 5433107641-001-2021 IMonydabdbpu-
KaThl IJI0JIOBO-SATOHBIC). Bce BUABI CHIPhS U BCIIOMOTATENIBHBIX MaTepUAIOB, HCIIOIH30BAHHbBIC B
paborte, pa3penieHbl K MpUMEHEeHHI0 opranaMu Pocriotpednanzopa PO.
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[Tpu pa3paboTke B KauecTBE KOHTPOJIHHOTO 00pa3iia Oblila MpUHATA perentypa xyiebooy-
JIOYHOT'O M3JeNus TUIa Kpyaccat, Boimyckaemoi mo 'OCT 31805-2018 Mznenus xiae600ym09HbIC
U3 MIIEHUYHON XJebonekapHoi Myku. OOIIMe TEXHUIECKUE YCIOBHSL.

[Tpouecc mpousBoacTBa XJIeOOOYIOUHBIX M3ENNN BKIIIOYAN MPOIIECCHl: 3aMec — pac-
CTOIKa — pacKaTka — IIIOKOBOE OXJIAXKJICHHE — ()OPMOBKA — BBINICYKA.

W3rotosnenue xae000yI0UHBIX U3/IEUI B BUAE IITYYHbIN U3ETUI IPOBOAUIOCH C UCTIONb-
30BaHHEM M3MEJIBYEHHOTO MOPOIIKA U3 TUIOJIOB PIOUHBI KpacHOU. IIpoayKT U3 11070B psOUHBI Kpac-
HOM [9] mosydeHHBIN ¢ TPUMEHEHHEM YHEPTUH KaBUTALMK M C CYOJMMAIIMEH 0 COAEPIKaHUs BIIard
10+1% u m3menvuenne Ha menbHuLE JIM 202 dupmer «llnayn» ¢ oxnaxaenuem. TexHonornueckuit
MpoLIECC POU3BOJICTBA UCCIEYEMbIX XJI€000YIOUHBIX U3ETUI BKIIIOYAET BHINEUKY, B IIPOLIECCE KO-
TOPOM BO3MOKHA MOTEPS SHAOTEHHBIX HYTPUEHTOB OCHOBHBIX KOMIIOHEHTOB MPOAYKTa M BHECEHHBIX
B pelenTypy B BHJE Mopolka. BeneacTBue pa3paboTKu penenTypbl BHECEHHE MOPOIIKA U3 TUIO0B
psAOMHBI KpacHOW pEIIeHO BHOCUTH B TECTO B MPOIIECCE 3amMeca, MO3TOMY aHATM3UPOBAIM TPOIECC
paccToku MpoaykTa B TedueHur 40 MUHYT. YTIakOBKa U3/CIUI HE MPOU3BOIMIIACK.

Hcnonp3oBanaock 000pyaoBaHUE ISl IPUTOTOBIICHUS XJI€OOOYIOUHBIX H3JIETIHI: TECTO-
Mmec cnupanbhbiii Sigma TAURO 22-2 V (Mranus), neub poTarioHHasi ¢ pacCTOCYHBIM MIKahoM
Sveba Dahlen S300+SJ2/300 (IlIserwst), Tectopackarounas mammuHa Sheeter Seewer Rondo SSO
62 (IlIBeitapus).

B pabote [1] 3a ocHOBY mpuHsTa penentypa 6arona «IIpoctoii» u mopomok psiOUHbI OOBIKHO-
BEHHOM, aBTOpaMU OOBSCHSCTCS JO3UPOBKA B KojmuecTBe 3% Ha 00beM, MOPUCTOCTh, U (hopMo-
YCTOWYHMBOCTh M3JIENUi, HAJTMYle COPOMHOBON KUCIOTHI B IJIOAAX PSIOMHBI KPACHOM MO3BOJISET yBE-
JIMYUTh CPOK TOAHOCTH m3Aeinuid. [IpoBeieHHbIe paHee HcCleoBaHNs YKa3bIBalOT HAa BBICOKHUE Opra-
HOJICTITUUECKHE CBOMCTBA M MUKPOOHOJIOTHYECKYIO YUCTOTY B TEUCHUHU MPOJIODKUTEIBHOTO MEPUOIa
XpaHeHus noiaygdadpukara, I03TOMY CMOJIEIMPOBAHbI PELENTYPhI XJI€000YI0UHBIX U3ACTHHI:

O6pazen NeK.1 — KOHTPONBHBIN 00pasel, Mo CTaHAAPTHON peLenType

O6paszerr NeK.2 — mo mpumepy o6pasiia Nel oTinudaromuiicss Tem, uto BHocUTcst 3% 1miio-
JIOB psIOMHBI KpAaCHOU K MyKe, 00pab0OTaHHOM C MpUMeHEeHUEM (PU3NYECKUX METO/I0B BO3ICHCTBHS,
B CYXOM BHJIE

O6pazen NeK.3 — no mpumepy oOpasia Ne2 ornuuaronuiicss TeM, 94To BHOCUTCs 6% M1o-
JI0B psIOMHBI KpacHOM

O6pazen NeK.4 — no mpumepy oOpasia Ne2 oTinuuaronuiicss Tem, 4to BHOCUTCS 9% mo-
JI0B psIOMHBI KPACHOM.

[TpoBenens! ucciaenoBanus (PU3NKO-XUMUYECKUX TOKa3aTellel SKCIePUMEHTAIBHBIX 00-
pa3LoB XJae000yIOYHBIX U3/AETUIl C BHECEHUEM MOPOIIKA U3 IUIOJ0B PSOMHBI KPACHOM, MMOIYy4EH-
HBIX C MPUMEHEHHEM (DPU3MUECKUX METOJO0B BO3JCHCTBHS B CYyXOM BHE. Pe3ynbTarhl ucciaenoBa-
HUEe (PU3UKO-XMMUYECKUX TOKa3aTeslel s hcciaelyeMbIX 00pa3lioB MpeACcTaBlIeHbl MO MoKa3aTe-
JSIM — «TUTpyeMast KuciaoTHocThY, Tpalx (TOCT 5670 XneboOynounslie nzaenus. Metoisl onpesae-
JIEHUS] KUCIIOTHOCTH), «M3MEHEHHE MacChl U3/eNus B Mpoliecce XpaHEHUs», I'. Ha BecaxX CPeIHEro
KJlacca TOUHOCTH ¢ 1ieHoi nenenus He 6onee 2 T (TOCT 5667-65 Xneb u xs1e600ynouHbIe u3e-
nusi. [lpaBuia mpuemMku, METoIbl 0TOOpa 00paslloB, METO/ABI OINpPENEIeHHs] OPraHOJENTHYECKUX
MoKasarejae W Macchl M3JeNni), aMUHOKHCIOTHBIM COCTaB, MI/N, COJIEpKaHHE aMHUHOKHCIOT
OTIpEIEIISUIN C WCIIOJIb30BAaHUEM CHUCTEMBl KamujuisipHoro snexrpodopesa «Kanenb», monuduka-
uun Kanens-105M, no «MeTo/iMKe BBINOJHEHUS U3MEPEHUN MAacCOBOM KOHIIEHTpAllUd aMHUHO-
KHCIIOT B BOJHOM PacTBOPE METOAOM BBICOKOA((EKTUBHOM KUAKOCTHOM Xpomatorpaduny». AHa-
JIU3 JIaHHBIX 1O TOKAa3aTelll0: «TUTpyeMash KUCIOTHOCTbY, TPajl. «MU3MEHEHHUE MAaCChl U3JIEIUs B
MPOLECCE XPAHECHUS», I'. MPOBOJUIIACH HA TOTOBBIX M3JIENHUX IO UCTeYeHUHU 12 yacoB, 72 4acos,
144 yacoB. «KAMHUHOKHCIIOTHBIN COCTaBy, MI/JI 110 UCTEUECHHUH 72 4acoB.

Pe3yabTaTrhl U 00cy:kaenusi. MccaenoBanue mMTYIHBIX XJI€000YIOYHBIX W3ICTUN HAUYMHA-
JIOCh C U3MEPEHHS MAacChl H3CNUi B KOHIIE TEXHOJIOTHYECKOH 00pabOTKH, 10 UCTEUESHUH Pa3HBIX
MepuoIoB XpaHeHus — 12 gacos, 72 vaca, 144 gaca (tabmuna 1). U3rotonenue xae600yI09HBIX
W3/1eNMid B BUJI€ IITYYHBIN u3aenuii Becom 100+5 r.

Bbinyck Ne4, 2021 109



COBPEMEHHAA HAYKA WU WHHOBALUWUMU

Tabnmma 1
N3mepenune maccel u3aenui, r. (P>0,95)
Cpox HaumenoBanue 00pasiios, r./ OTKIIOHEHHE 10 Macce, %o
XpAHEHH, U Ne K.1 Ne K.2 Ne K.3 Ne K 4
Macca | OTKJIOHEHME | Macca [OTKJIOHEHME| Macca |0TKJIOHEHHE Macca |OTKIOHEHHE
0 97,5 2,5 97,4 2,6 97,7 2,3 95,5 45
12 97,3 2,7 97,1 2,9 97,3 2,7 95,2 4,8
72 97,1 2,9 96,9 3,1 97 3 95 5
144 96,8 3,2 96,6 3,4 96,8 3,2 94,8 5,2
;‘(’;if“r 07 0,72 080 | 0,82 0,9 092 | 0,70 0,73

CornacxHo I'OCT 31805-2018 nomyckaemble OTpHULIATEIbHbIE 3HAUEHHUS OTKJIOHEHMSI MacChl
W3JIeHsl OT YCTaHOBJICHHOW MAcChl JUIS HE YIAKOBAaHHBIX B MOTPEOUTENBCKYIO YIIAKOBKY XJie0o-
OYJIOYHBIX U3/ICIUN U3 TIIICHUYHON XJICO00IeKapHOH MYKH HE JIOJDKHBI TPEeBBIIaTh 5% (U1 u3fe-
muit Maccoit 1o 0,2 xr BriIrounTenbHO). CorinacHo aHanu3y TaOJUIbI OTKJIOHEHHUS MO BCeM Mpe-
CTaBJICHHBIM 00pa3iiaM HaXxOUTCS B Tpeeliax 3asBICHHOTO JOITyCKa.

Macca uznenuit B mporecce xpaHeHus a0 144 nueit camsuiack ais oopasna NeK.1 na 0,7 T,
yT0 coctaBuiio 0,7%, npu 3TOM JOMyCKaeMoe OTKJIOHEHUS HE JIOJIKHBI ITpeBbIIaTh 3%.

Baecenue nopoiika 13 mio0B psiOWHBI KPACHOM HE BIUSET Ha BJIAroyAep KUBAIOIIYIO CIO-
COOHOCTB XJIEOOOYIIOUHBIX M3AEIHIA B IpoIiecce XpaHeHus (puc. 2).

Gly

Ala
Ser
Thr

Pro

Val
Met

Leutlle

Phe
Tyr
Lys

Arg

=

2 4 6 8 10 12 14 16 18 20

Arg Lys Tyr Phe Leutlle Met val Pro Thr Ser Ala Gly
KoHm Mr/mNeK.4 4744 1,539 3436 4,941 1241 1,636 4,69 13,63 2782 6278 4211 4267
Kommmr/mNeK.3 3,169 1,391 3,031 4,679 1163 1,695 4241 12,55 2241 481 3237 3,634
Kommmr/m NeK.2 1,745 1421 3,376 4,73 1094 1,686 4,195 1296 2407 4809 3,542 3287
Kom. Mr/m NeK.1 0 2,287 2,158 2,664 1297 2,208 4,556 17.54 3.19 5,175 4,02 4,014

B Ko ur/r NeK.4  WKomm. Mr/n NeK.3 Komm. mr/m NeK.2  WKomm. Mr/m NeK. 1

Puc. 2 AMUHOKHUCJIOTHBIA COCTAB XJ1€000y10UHbIX M3aAeauii (Arg — aprunus, LyS — su3uH, TYyr- punroda,
Phe — pennnanannn, Leu+lle neiinmu+usoneiiuun, Met — meruonun, Val — Bajaun, Pro — npoJun,
Thr — Tpeonun, Ser — cepun, Ala ananuu, Gly — rimamun (P=>0,95)).

AHanu3 1aHHBIX WUIKOCTPUPYET U3MEHEHMSI IO KaXJA0M U3 MPEACTABIEHHBIX AMUHOKHCIIOT.
Bonee HarnsnHo W3MEHEHHS NPEICTABICHbI B IOKA3aTENSIX «aprMHHUH», KOTOPOro B o0Opasiie
NeK.1 (sBnsttommiicss KOHTPOJIbHBIM O3 100aBJIeHUs MIIOJI0B PSIOMHBI KPACHOM) HE OINpeeeHo
coJiep’KaHue TaHHOM aMUHOKHUCIIOTHI, /1ajiee C TOBBIIIEHHEM KOHIEHTPAlUU PacTUTEIHHOIO KOM-
MOHEHTa yBenuuuBaeTcs 10 4,74 mr/n. IlocTenenHoe yBEIMUYEHHH OTMEUEHO MO0 aMHHOKHCIOTaM
«rpuntodany», «heHunanIaHuny», «BaIUH» U «TIUIuHY. CoaepkaHue OCTalbHBIX aMUHOKHUCIIOT 1O
OTENBHO B3STHIM 00pa3liaM HaXOIUTCA B MpeJieNiaX OMIMOKN U3MEPEHHUs M HE OTMEUYCHO yBeJHue-
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HUE WX COJIEPKaHUs B UCCIEAYyEeMbIX 00pa3lax ¢ YBEIMYEHHEM IMPOILIEHTHOTO BHECEHUS ILIOJIOB
PSAOWHBI KPaCHOM.

B xone uccnenoBanuii 0TME4€HO U3MEHEHHE TUPYEMOM KUCIOTHOCTU MPOJIYKTA B MEPUOIBI
xpaHeHus 12 ygacos, 72 4daca u 144 gaca (puc. 3). HopmupyembIx mokaszaTenb COrjacHO HOpMa-
tuBHOU nokymeHTaruu ['OCT 31805-2018 paen nHe Gonee 3,5 rpaa. OOpaszern; NeK.4 B Hauane
XpaHEHHUsI HAXOJUTCS Ha Mpejene mokasarens, coctasiser 3,4+0,02 rpaz., Takxke, Kak B 00pasely
NeK.3 B mpenemax 3,0+£0,01. O6pazmsr NeK.1-K.3 coOTBETCTBYIOT pEKOMEHIyEeMbIM CPOKaM T'OJI-
HocTu xy1e600ynounbix uznenuit mo 'OCT 31805-2018 u3 nmeHn4HON XjeOoneKapHOH MYKH C
MOMEHTA BBIXO/Ia U3 I1€YX UM COCTABJISET 24 4, IPU YCIOBUU OTCYTCTBHS YITAKOBKU U3CIIHSL.

6.00

KMCII0THOCT MAKMIIA, TPajl.
w

124 724 144 4
CpOK XpaHeHHA, 4

Nek(.1 NeRl.2 Nek(.3 Nol(.4 o= o= e= HIT

Puc. 3. U3MeHeHHe KMCJIOTHOCTH MPOAYKTA B mpouecce xpanenust ( P>0,95).

HccnenoBanue TUTpyeMOil KHUCIOTHOCTH B TIEPHOJ] XpaHEHUS — 72 Yaca, YCTaHOBHII He-
MPUTOJHOCTH JJIi XpaHEHHs] MPOAYKIHMH, B peLenType KOoTopoil comepxkurcs Oonee 3% miooB
psabunsl  kpacHoW. OOpazerr NeK.2 coorBercTByromui TpeOOBaHUSM JAHHOTO (U3HKO-
XMMHUYECKOT0 MOKa3aTesl U MOXKHO CUMTATh XJIeOOOyJOYHBIM H3JEUEM HEJUIMTENBHOrO XpaHe-
HUS U3 MIIEHUYHOHN XJIe0oneKapHOil MyKH CO CPOKOM TOAHOCTH MeHee msTH cyTok (120 yacoB) ¢
koapduumentom peszepna (K=1,4).

BobiBoabl. BHeceHne mopoiika u3 1iogoB psOWHBI KpacHOW B perentypy xjiaeboOymou-
HBIX W3JIeIMH OKa3ajo BIUSHHE HAa TUTPYEMYIO KUCIOTHOCTh B MPOLIECCE XPAHEHHUS, CO/IepIKaHHe
aMMHOKHUCIIOTHOTO COCTaBa FOTOBBIX M3/ieNuil mocie Boinedky. COoriacHO aHaau3y JaHHBIX 1O (u-
3MKO-XUMHYECKUM TIOKa3aTesiM PEKOMEHJIOBAHO HCIOJIh30BAHME TOPOIIKA W3 TUIOIOB PSOWHEI
KpacHOI K BHECEHMIO B MPOLIEHTHOM COOTHOILEHHH He Oojee 6% K Macce MyKH, IIPU 3TOM ClIey-
€T yYUTHIBATh TEXHOJIOTUYECKHE CBOMCTBA MOTYUYCHHUS TUIOJIOB PSOWHBI KPACHOW C MPHUMEHEHUEM
(U3NYECKUX METOJIOB BO3/ICHCTBUSI.

JIUTEPATYPA

1. I'yceBa T.U. Oboramenne xyi1e000yI0YHBIX U3AEIUNA pacTUTENbHBIM chipbeM // [lumia.
Okonorus. KausectBo. C6. marep. XVI mexnyHap. Hayd.-mpak. koHO. (bapnayn. 24-26 uroHs
2019). — 2019. - T.1. - C. 225-228.

2. Kynpsimos B.JI., CokonoBa E.H., ®ypcoBa H.A. TpeGoBanusi Kk cO3JaHUI0 TEXHOJIOTUU
nepepaboTKH pIOMHBI OOBIKHOBEHHO# B muieBbie o00aBku // [Tumesas Muamyctpus Ne 1. — 2020.
— C.56-59 DOI: 10.24411/9999-008A-2020-10002

3. Berna E., Kampuse S., Dukalska L., Murniece I. The chemical and physical properties of
sweet rowanberries in powder sugar. Foodbalt-2011, Conference Proceedings, 6th Baltic
Conference on Food Science and Technology “Innovations for Food Science and Production®. —
Jelgava. —Latvia ( May 5-6). — 2011. - PP 163-168

Bbinyck Ne4, 2021 111



COBPEMEHHAA HAYKA U UHHOBAUWMN

4. Kampuss K., Kampuse S., Berna E., Kruma Z., Krasnova I., et al., Biochemical
composition and antiradical activity of rowanberry (Sorbus L.) cultivars and hybrids with different
Rosaceae L. cultivars// Latvian Journal of Agronomy/ - 2008/ -N1/ - PP 59-65

5. Hukkanen A.T., Polonen S.S., Karenlampi S.O., Kokko H.l., Antioxidant capacity and
phenolic content of sweet rowanberries // J ournal Agric. Food Chem. — 2006 -N 54/ - PP 112-119

6. Jiri Micek, Otakar Rop, Tiinde Jurikova, Jiri Sochor, Miroslav Fisera, Stefan Balla,
Mojmir Baron, Jan Hrabe Bioactive compounds in sweet rowanberry fruits of interspecific Rowan
crosses // Central European Journal of Biology. -2014. - N9(11). — PP 1078-1086

7. Barros L., Falcao S., Baptista P., Freire C., VilasBoas M., Ferreira I.C.F.R., Antioxidant
activity of Agaricus spp. mushrooms by chemical, biochemical and electrochemical assays // Food
Chem. —2008. — 111. — PP. 61-66

8. Wang Z., Hsu Ch., Yin M., Antioxidative characteristics of aqueous and ethanol extracts
of glossy privat fruit // Food Chem. — 2009 — N 112. — PP. 914-918

9. Ilar. 2623635 Poccwuiickoii ¢enepammn, MIIK A23L 21/10 (2016.01), A23B 7/005
(2006.01) Cnoco6 mnomyuenust monydaOpukaTa U3 MI0J0B pPsOMHBI OOBIKHOBEHHOH (Sorbus
Aucuparia L) / K.H. Hummuesckas, O.K. Moroswios, I'.I1. Uekprira, K.5I. MoTOBMIIOB, 3asSBUTEIH
u naterroobianarens K.H. Hunuesckas. - 2016108388, 3asB1. 09.03.2016, omy61. 28.06.2017

REFERENCES

1.Guseva T.l. Obogashchenie khlebobulochnykh izdelii rastitel'nym syr'em // Pi-shcha.
Ehkologiya. Kachestvo. Sbh. mater. KHVI mezhdunar. nauch.-prak. konf. (Barnaul. 24-26 iyunya
2019). — 2019. - T.1. - S. 225-228.

2. Kudryashov V.L., Sokolova E.N., Fursova N.A. Trebovaniya k sozdaniyu tekhnolo-gii
pererabotki ryabiny obyknovennoi v pishchevye dobavki // Pishchevaya Industriya Ne 1. — 2020. —
S.56-59 DOI: 10.24411/9999-008A-2020-10002

3.Berna E., Kampuse S., Dukalska L., Murniece I. The chemical and physical properties of
sweet rowanberries in powder sugar. Foodbalt-2011, Conference Proceedings, 6th Baltic Confer-
en-ce on Food Science and Technology “Innovations for Food Science and Production®. — Jelgava.
Latvia ( May 5-6). — 2011. - PP 163-168

4. Kampuss K., Kampuse S., Berna E., Kruma Z., Krasnova ., et al., Biochemical composi-
tion and antiradical activity of rowanberry (Sorbus L.) cultivars and hybrids with different Rosa-
ceae L. cultivars// Latvian Journal of Agronomy/ - 2008/ -N1/ - PP 59-65

5. Hukkanen A.T., Polonen S.S., Karenlampi S.O., Kokko H.I., Antioxidant capacity and
phenolic content of sweet rowanberries // J ournal Agric. Food Chem. — 2006 -N 54/ - PP 112-119

6. Jiri Mlcek, Otakar Rop, Tinde Jurikova, Jiri Sochor, Miroslav Fisera, Stefan Balla, Mo-
jmir Baron, Jan Hrabe Bioactive compounds in sweet rowanberry fruits of interspecific Rowan
crosses // Central European Journal of Biology. -2014. - N9(11). — PP 1078-1086

7.Barros L., Falcao S., Baptista P., Freire C., VilasBoas M., Ferreira I.C.F.R., Antioxidant
activity of Agaricus spp. mushrooms by chemical, biochemical and electrochemical assays // Food
Chem. —2008. — 111. — RR. 61-66

8.Wang Z., Hsu Ch., Yin M., Antioxidative characteristics of aqueous and ethanol extracts
of glossy privat fruit / Food Chem. — 2009 — N 112. — PP. 914-918

9. Pat. 2623635 Rossiiskoi federatsii, MPK A23L 21/10 (2016.01), A23B 7/005 (2006.01)
Sposob polucheniya polufabrikata iz plodov ryabiny obyknovennoi (Sorbus Aucuparia L) / K.N.
Nitsievskaya, O.K. Motovilov, G.P. Chekryga, K.YA. Motovilov, zayavitel' i patentoobladatel'
K.N. Nitsievskaya. - 2016108388, zayavl. 09.03.2016, opubl. 28.06.2017

Ob ABTOPAX / ABOUT THE AUTHORS
HunmmeBckasi Kcenns HmukonaeBHa., KaHIMIAT TEXHUYECKUX HAYK, BEAYIIMHA HAay4HBIA
cotpyaHuk DenepanibHOT0 TOCYAAPCTBEHHOTO OIOKETHOro yupexaeHus Hayku Culupckoro
(benepanrbHOrO HAYYHOTO IIEHTpa arpodbuorexnonoruii Poccutickoit akagemun nayk (COHIIA PAH)

112 Bbinyck Ne4, 2021



COBPEMEHHAA HAYKA WU WUHHOBAUWMNU

Nitievskaya Ksenia Nikolaevna, Candidate of Technical Sciences, leading researcher of
the Siberian Federal Scientific Centre of Agro-BioTechnologies of the Russian Academy of
Sciences (SFSCA RAS)

KonbuioBa Anacracusi BajiepbeBHa, crapmmii npernogaBarenb Kadeapbl TEXHOJIOTHH U
opraHuzanuu nUIEeBbIX npousBoacts, PI'BOY BO «HoBocubupckuii rocyaapcTBEHHBIN
TEXHUYECKUN YHUBEPCUTET

Kopylova Anastasiya Valerevna, Senior Lecturer of Technology and Organization of Food
Industries Department, Novosibirsk State Technical University

CrankeBnu Caeriiana BiaguMupoBHA, KaHAUJAT CEIbCKOXO3SMCTBEHHBIX HAayK,
BEIyIIUH HAY4YHBIH COTPYyTHUK DeaepansbHOrO TOCYIAPCTBEHHOTO OIOKETHOTO YUPEKICHUS
Hayku Cubupckoro ¢enepaibHOr0 HAYYHOTO LIEHTpa arpoduorexHonoruii Poccuiickoii akagemun
nayk (COHIIA PAH)

Stankevich Svetlana Vladimirovna, Candidate of Agricultural Sciences, leading
researcher of the Siberian Federal Scientific Centre of Agro-BioTechnologies of the Russian
Academy of Sciences (SFSCA RAS

JaTa nmoctynnennsa B pefakimio:02.09. 2021
ITocne penensupoBann:A:02.11.2021
Jlata npuHATHA K my6mkarym: 03..12.2021

Bbinyck Ne4, 2021 113



COBPEMEHHAA HAYKA U UHHOBAUWMN

A.A.Casuenko [ Al. Al Savchenko]

A.A. Bopucenko [Al. Al Borisenko],
JI.A.Bopucenko[ L. A. Borisenko],

A.A. Bopucenko[ Al. Al Borisenko],
B.I".PasunbkoBa [V G. Razinkova],

E.[. Tpynosa [E. D. Trunova]

VIIK 637.524.3:339.166.82
DOI: 10.37493/2307-910X.2021.4.13 MSACOIIPOAYKTHI /51 PBIHKA «®YIHET»

MEAT PRODUCTS FOR THE FUDNET
MARKET

DI'A0Y BO «Cesepo-Kaskazckuii ghedepanvnulii ynugepcumemy,/
North Caucasus Federal University

Almomauu}l. Hp06€a€HHblMl/l uCCJZ@OOC?LlHMﬂMM noxkasaHa M€ﬂ€COO6pCl3HOCI1’Zb KOMNJIEKC-
HO20 npumeHeHusi obozamumens nuwesblx npooykmos «Moou-Jlioxkc Yuusepcan» u snexkmpoxu-
MUYECKU axmueupoeaHHoﬁ 600bl 6 peyenmypax mAcopacmumeilbHblx nOﬂyqba6puKam06 Uuz msiaca
VMKU 07151 PLIHKA NePCOHANUIUPOBAHHO20 numaHusi « PyoHemy.

PeB’y]lbmambl MCCJZ€006CIHMZZ nokasaiu, 4ymo comoesle nozzygba6pul<ambl omjiuuaromcs 6ulco-
KUMU OP2AHONIeNIMUYECKUMU CEOUCMBAMU, NOBLIUEHHBIM 8bIXO00M U NPOPUIAKMUYECKOU HANPABIEH-
HOoCmblio, 0666‘7161{146&6]14012 UCNOIb306AHUEM HAMYPAIbHbLX d)yHKI/!MOHCUZbelx uﬂepeaueHmog.

KiroueBble cj10Ba: QyHKIIMOHATBHBIC MPOAYKTHI, IEPCOHATM3UPOBAHHOE MHUTAaHUE, 000-
raTUTeIhb MUILIEBbIX MPOAYKTOB, MSICOPACTUTEIbHBIE MONYy(PaOpHKaThl, MSCO MTHUIILI, COATAHCUPO-
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Abstract. The conducted research has proved the expediency of the integrated use of the
food fortifier "Moby-Lux Universal™ and electrochemically activated water in the formulations of
meat-growing semi-finished products from duck meat for the personalized food market « FudNet”.

The research results have shown that the finished semi-finished products are characterized
by high organoleptic properties, increased yield and preventive orientation provided by the use of
natural functional ingredients.

Key words: functional products, personalized nutrition, food fortifier, meat and vegetable
semi-finished products, poultry meat, balanced composition.

Introduction

Food products for preventive and personalized nutrition in the world market already occu-
py a fairly large share of sales, which is growing significantly every year [1]. Due to the high
growth in the number of food-dependent diseases around the world, in recent years, great attention
has been paid to the right diets and products for a healthy human diet. In this regard, the main di-
rection of improving modernfood products and improving quality is their personalization and
translation into the segment of functional products [11].

Personalized nutrition is a new direction, which includes technologies for analyzing and
modeling the nutritional composition of food products, assessing the state of the human body us-
ing means of collecting data on its nutritional status, including with the possibility of using ge-
nomic and post-genomic methods, developing personalized food products , provision of services
for the selection of a personalized diet, as well as innovative delivery services. According to ana-
lysts' forecasts, each food product in the future will become personalized not only in chemical
composition, but in organoleptic characteristics [10].

The main platform for the implementation of personalized nutrition technologies is Food-
Net - a market for new developments, breakthrough technologies, consumer products and services
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(from a “microbe” to a plate) [10]. The subject of the market is high-precision production and de-
livery of food and biotechnological products to the consumer, development, production, packag-
ing, logistics to the final consumer and waste disposal. The market includes manufacturing tech-
nologies, equipment, formulations, software, and digital platform solutions.

At the present stage of development, there are five main principles of development of the
FoodNet market [10]:

1. The market will become significant and noticeable on a global scale: the market volume
by 2035 is projected at USD 3.5 trillion.

2. The market is characterized by the absence of generally accepted standards, while out of
more than thirty market segments, only a few are at the stage of forming their own standards.

3. The market is focused on the specific needs of people, as end consumers, it presupposes
the improvement of technologies and processes for the production of food products, provided that
the usual style and methods of their consumption are preserved.

4. The market will be a trading network in which intermediaries are replaced by manage-
ment software and online services.

5. The development of the market is directly related to the task of meeting the basic needs
of the population - in high-quality healthy food.

Materials and methods

The aim of the research was to create meat and vegetable semi-finished products for per-
sonalized nutrition with prophylactic properties, stable and high consumer characteristics, nutri-
tional and biological value, organoleptic indicators and yield due to the balance of the nutrient
composition, specially selected components of animal and vegetable origin, which increase the
manufacturability and productivity of production.

The main raw material for the developed meat products was duck meat. To obtain a bal-
anced composition, various vegetables (carrots, white cabbage, sweet peppers), semolina,
egg powder, a composition of specially selected functional ingredients were introduced into the
recipe for semi-finished products .

Modeling of recipes, calculation of the nutritional composition and nutritional value of
meat and vegetable semi-finished products was carried out using the Etalon software package [3]
(registration certificate No. 2005610751).

Water-absorbing capacity (WAC) and fat-absorbing capacity (FAC) were determined by
the generally accepted gravimetric method, as the ratio of the weight of the sample after soaking in
water (oil) to the initial weight [2]. The degree of swelling was determined by a conventional grav-
imetric method as the ratio of the difference between the mass of the protein after swelling and the
mass of the dry concentrate to the mass of the dry concentrate. The yield of finished semi-finished
products was determined as the ratio of the mass of the finished semi-finished product before heat
treatment to the mass of the finished semi-finished product after heat treatment and cooling [9].

The water-binding capacity (WBC) of minced meat was determined by the pressing meth-
od according to Grau and R. Hamm, modified by V.L. Volovinskaya and B.l. Kelman [2].

To obtain a catholyte-alkaline fraction (pH = 11.2) of electrochemically activated (ECA)
water, we used an installation based on a flow-through electrochemical modular cell PEM-3, de-
veloped by the Institute of Electrochemical Systems and Technologies named after V.I. Vitold
Bakhir, Moscow, Russia.

The organoleptic assessment of the quality of semi-finished products was carried out on a
5-point scale according to GOST 9959-2015 [9].

Results and discussion

Meat of farm animals and poultry is one of the main sources of complete protein, as well as
micro- and macronutrients, especially easily digestible iron, vitamins A and B, which contribute to
the normal functioning of the endocrine, cardiovascular, nervous and other systems of the human
body [7]. At the same time, duck meat is one of the most balanced in terms of nutrient composi-
tion, it contains double the amount of vitamin A in comparison with other types of meat, and is
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also more fatty in relation to chicken meat [7]. Duck fat contains a large amount of ®-3 unsaturat-
ed fatty acids, which have a beneficial effect on the cardiovascular system and improve brain func-
tion. In addition to fatty acids, the chemical composition of duck meat contains a large amount of
various vitamins and minerals: vitamins A, PP, E, all vitamins of group B. Especially duck meat is
considered useful for people suffering from anemia and some nervous disorders [7].

The prophylactic focus of the developed semi-finished products, providing the possibility
of their inclusion in the diets of personalized nutrition, was carried out by combining natural meat
and vegetable raw materials, as well as the use of a complex food fortifier "Mobi-Lux Universal™
[13, 17]. The composition of this food supplement includes natural substances of plant and animal
origin - blood plasma proteins, hemoglobin, calcium mineral fortifier, dietary fiber, iodized milk
whey protein "Bioiod".

The fortifier contains purified blood hemoglobin of farm animals, including iron in the
heme form Fe2 +, iodized milk serum proteins, which are a mixture of complete proteins contain-
ing 2.5% of covalently bound iodine atoms, the guaranteed amount of which in products does not
decrease under the action of high temperatures. Due to the physiologically accessible form for the
body, organic iodine normalizes the iodine balance in the body and improves the mental, mental
and physical condition of a person, and has no side effects associated with the consumption of in-
organic iodine.

"Mobi-Lux universal” also contains a mineral (calcium) fortifier, which includes not only
about 36% calcium, but also a whole range of irreplaceable minerals: magnesium, potassium, cop-
per, zinc and others, in the form of natural compounds. This has a positive effect on protein, lipid
and mineral metabolism, significantly improves the formation of the human skeleton during the
growth period, and ensures the normal level of functioning of the body's adaptive-protective sys-
tems. Only 1.5% of it by weight provides the body's daily requirement for calcium and does not
impair the taste of fortified foods. The availability of calcium is 2.6 times higher than from salt
mixtures and ranges from 80 to 90%. It has also been found that natural sources of calcium reduce
blood cholesterol levels and enhance the absorption of inorganic iron from food.

"Mobi-Lux universal” contains dietary fiber, the source of which is insoluble wheat or ap-
ple fibers, as well as soluble fiber - polyfructose inulin, obtained from chicory. Fibers normalize
the activity of the gastrointestinal tract and restore beneficial microflora, improve the absorption of
nutrients, including calcium, and the elimination of toxic compounds. They improve metabolism
and contribute to the prevention of many alimentary-dependent diseases.

The nutritional value of a complex food fortifier per 100 grams is: proteins - 50 g, carbo-
hydrates - 15 g, fats - 0.5 g, dietary fiber - 20 g (insoluble - 15 g, soluble - 5 g), calcium - 20,000
mg , iron - 12 mg, iodine - 40,000 mcg, energy value 265 kcal or 1108 kJ.

The results of the conducted studies of swelling (120%) and WAC (185.2%) of the food
fortifier "Mobi-Lux Universal™ allow us to recommend it for use in recipes for meat and vegetable
semi-finished products. Separately, it is necessary to note the high value of the FAC of the investi-
gated product (243.8%), which is a favorable factor for its use in the formulations of duck meat
products, including with the possibility of using vegetable oils to enrich ready-made semi-finished
products with unsaturated fatty acids.

The studies have shown that the use of the food fortifier "Mobi-Lux universal” provides not
only an increase in the nutritional value of finished products, but also an increase in their yield,
improves the appearance and organoleptic characteristics of products, increases the preservation
time and presentation of products during storage, allows use finished products in order to prevent
the deficiency of complete protein, calcium, iron, iodine and dietary fiber in the diet of various
categories of the population.

In the production of prophylactic meat and vegetable semi-finished products, it is important
not only to reduce the total fat content, but also to replace saturated fatty acids of animal origin
with vegetable oils, which contain an increased amount of monounsaturated (MUFA) and polyun-
saturated fatty acids (PUFA) of the »-6 and ®-3 families. ... In this regard, soybean oil was intro-
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duced into the product formulation, which contains organic choline - 0.2 mg / 100 g; fatty acids (g
/ 100 g): palmitic acid - 10.3 g; stearic -3.5; linoleic acid - 50.9; linolenic - 10.3 and oleic (® -9) -
19.8, which can significantly improve the functioning of the liver and heart. The introduction of
soybean oil, which is also a source of vitamin E (17.1 mg / 100 g), into the formulation of new
types of semi-finished products makes it possible to increase the mass fraction of vegetable fat in
them and improve the balance of unsaturated fatty acids. Soybean oil has a positive effect on brain
function, normalizes blood cholesterol levels, and improves sexual function in men. In addition,
this oil is recommended for the prevention of diseases of the digestive system, immune diseases
and metabolic disorders.
Table 1 shows the indicators of nutritional balance, nutritional and energy value of the de-
veloped meat and vegetable semi-finished products.
Table 1
Indicators of nutritional balance, nutritional and energy value
of meat and vegetable semi-finished products

HaunmenoBanue nokasarenei Meaning

Protein, g / 100 g of product 12,17
Minimum speed,% 102,5
Utility coefficient, share of units 0,856
Fat, g / 100 g of product 12,05
EFA, g/100 g lipids 24,8
PUFA, g/ 100 g lipids 25,4
MUFA, g/ 100 g lipids 36,9
EFA / MUFA 0,4
Dietary fiber, g / 100g of product 3,1
Energy value, kJ / kcal 775,8/185,3

The presented indicators of nutritional balance, nutritional and energy value of the devel-
oped meat and vegetable semi-finished products show that the obtained semi-finished minced meat
and vegetable product is high-protein, low-calorie, with a minimum amino acid rate of more than
100% and a high utilitarian coefficient.

The energy value of the developed semi-finished products is 185.3 kcal, of which 26.3% is
protein, which makes it possible to classify them as foods with a high protein content.

The ratio between saturated and unsaturated fatty acids in the product is equal to the refer-
ence value.

The amount of dietary fiber in the obtained meat and vegetable semi-finished products
from duck meat is 3.1 g / 100 g of the product, which indicates that the product is a source of die-
tary fiber (TR TS 022/2011) [15].

In accordance with TR CU 022/2011, the developed product is a source of vitamins (Figure
1) and micro-, macroelements (Figure 2), namely calcium, iron, iodine, vitamin C, vitamin A, and
is also a product with a high content of vitamin B ...

The task of ensuring the quality and safety of food products is one of the most important
for the FoodNet personalized food market. A promising direction in the use of reagent-free meth-
ods for regulating the functional and technological properties of the main raw material is the use of
ECA solutions in the food industry. A wide range of pH of ECA water allows it to be used to cre-
ate optimal conditions for the occurrence of physicochemical and biochemical reactions while
maintaining the beneficial properties of all essential nutrients. The principles and results of the ac-
tivation of water and aqueous solutions can be used in canning, meat, dairy, tea and other food in-
dustries [12].

To assess the feasibility of using ECA of water [4, 3] in the recipe of semi-finished prod-
ucts from duck meat, a study of its effect on the WBC of minced meat was carried out (Table 2).
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Fig. 2. The content of macro- and microelements in the finished product

The analysis of the results obtained showed that when using ECA of water in the minced
meat recipe, there was a significant increase in the value of the WBC indicator (by 6% to the sam-
ple and by 8% to the total moisture).

Table 2
The results of the study of VSS of meat and vegetable mince
Type of water used in the minced meat recipe
Indicator name (cathlf)(lzyﬁe,v‘;l)alzerll.Z) Drinking water (pH 7.0)
Mass fraction of moisture in the sample, mg 210,6 210,0
Mass fraction of total moisture,% 70,2 70,0
Wet spot area, cm 2 15 3,5
WBC,% to total moisture 94,0 86,0
WBC,% to hitch 66,0 60,2
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Based on the experiments carried out, it was found that the use of electrochemically acti-
vated water in the formulation of semi-finished products [12] (catholyte, pH = 11.2) makes it pos-
sible to increase the water-binding capacity of minced meat by 8%, which can have a significant
effect on the yield of finished products. The results of determining losses during heat treatment of
meat and vegetable semi-finished products (average data with three replicates), made using ECA
(experiment) and drinking water (control), are presented in Table 3.

Table 3
The results of determining losses during heat treatment of meat and vegetable semi-finished products
Indicator name Control Experience
g g % %
Weight of semi-finished product prepared for heat treatment 82,72 82,92 100,0 100,0
Weight of the finished product after heat treatment 73,92 77,36 93,3 89,4
Heat treatment losses 8,80 5,56 6,7 10,6
Weight of the finished product after cooling 72,85 76,25 92,0 88,1
Heat treatment losses, taking into account cooling losses 9,87 6,67 8,0 11,9

According to the results of the studies, it can be concluded that the use of ECA water [5, 6]
in the formulation of the developed meat and vegetable semi-finished products from duck meat
can increase the yield of finished products (by reducing losses during heat treatment) by 4% com-
pared with the use of drinking water.

Based on the research carried out, a recipe for meat and vegetable semi-finished products
has been developed containing poultry meat, mechanically deboned chicken meat, carrots, white
cabbage, sweet peppers, semolina, egg powder, wheat bran, bread crumbs, table salt, ground black
pepper, EKHA water. Duck meat was used as poultry meat in a ratio of 4: 1 to mechanically
deboned chicken meat, while as an additional source of animal protein and components exhibiting
prophylactic properties, Mobi-Lux Universal food fortifier and soybean oil were included in the
recipe for semi-finished products. with the following ratio of components, wt%: duck meat 31.5-
32.0, mechanically deboned chicken meat 7.875-8.0, carrots 11.8-12.0, white cabbage 8.8-9.0,
sweet pepper 8.6-8.8, semolina 5.0-5.2, Mobi-Lux universal 5.8-6.0, egg powder 2.0-2.2, soybean
oil 1.8-2, 0, wheat bran 2.3-2.5, bread crumbs 2.3-2.5, table salt 1.2, ground black pepper
0.1, catholyte (or drinking water) up to 100.

The organoleptic assessment of finished culinary products developed with the inclusion of
the Mobi-Lux universal food fortifier (prototype) and without it (control sample) in the recipe was
carried out at the Department of Food Technologies and Engineering of the North Caucasus Fed-
eral University. When processing the tasting sheets, the presented samples of meat and vegetable

compositions received the following average scores (table 4).
Table 4
Tasting evaluation of finished products
Sample of semi-finished products | Appearance | Color | Smell | Consistency | Taste |Juiciness| Overall score
Experience 4,6 4,6 43 4,2 47 4,7 45
Control 4,5 4,5 41 3,5 3,6 4,0 4,0

The organoleptic assessment was carried out according to a five-point system. The follow-
ing indicators were taken into account: appearance, color, smell, texture, taste and juiciness. The
profilogram is shown in Figure 3.

The results of the tasting analysis showed that the finished products developed according to
the recipe with the Mobi-Lux Universal food fortifier had better juiciness, more pleasant taste and
delicate texture. The semi-finished products had a finely ground, moderately homogeneous struc-
ture, a clean and dry surface with a golden crust.

On the basis of the research carried out, a technology for the production of meat and vege-
table semi-finished products from duck meat has been developed. In accordance with it, duck meat
separately and, then, all plant raw materials after preliminary processing are ground on a top with a
lattice diameter of 2-3 mm. Dry products are hydrated with catholyte or drinking water. Mixing
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the ingredients according to the recipe is carried out in a meat mixer for 5-6 minutes. After mold-
ing, breading is carried out with a mixture of rusks with wheat bran. Formed meat products are
produced frozen in the form of semi-finished products or ready-to-eat. Freezing is carried out at a
temperature of minus 18 °C to a temperature inside semi-finished products of minus 10 °C.

visual appearanc

juiciness colour
X
taste - smell
g
consistency
@ pilot model Control sample

Fig.3. Organoleptic profile of finished semi-finished products

Conclusion. As a result of the research carried out, a formulation and technology of nutri-
ent-balanced meat and vegetable semi-finished products for the FoodNet market have been devel-
oped. Finished products have functional and preventive properties to improve the health of certain
groups of consumers and prevent the most common nutritional diseases. The recipe for semi-
finished products includes duck and chicken meat, various vegetables, semolina, egg powder, a
composition of functional ingredients. At the same time, each type of raw material performs a spe-
cific function, providing a variety of taste of the finished product and its nutritional balance. The
use of ECA water in the formulation of the developed meat and vegetable semi-finished products
allows to increase the output of finished products by 4% in comparison with the use of drinking
water. The inclusion of the Mobi-Lux universal food fortifier in the composition of semi-finished
products allows them to be positioned on the market as high-protein products, sources of dietary
fiber, as well as basic vitamins and micro-, macroelements.
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E. B. Henamea [Nenasheva E.V ]
A. B. bopucosa [Borisova A.V]
CPABHUTEJbHBIN AHAJIN3
VIIK 664.162.8 PA3JIMYHBIX CAXAPO3AMEHUTEJIEN
DOI: 10.37493/2307-910X.2021.4.14 C TOYKH 3PEHUSI BO3JIEMICTBUS
HA OPI'AHUM3M YEJIOBEKA

COMPARATIVE ANALYSIS OF VARIOUS
SWEETENERS IN TERMS OF THEIR
EFFECTS ON THE HUMAN BODY

Camapckuii 2ocydapcmeennslii mexnuueckuii ynugepcumemn, 2. Camapa, Poccus/ Samara State Technical
University, Samara, Russia

Annomauusa. B dannou cmamve paccmompeHrvl Hauboee pacnpocmpanentbie caxapo3ame-
HUmMenu ¢ MOoYKU 3peHust 6030€lCmBUsL HA OPeAHUM YeN08eKa. AKMYanbHOCHb OAHHOU MeMbl 3aKII0-
yaemcsi 6 Mom, YUMo cO8PEMEeHHOe Yel08euec8o HaxX00UMcs 8 NOCMOSAHHOM NOUCKe cpedcma 60pbObl
¢ maxkumu 3a001e6AHUAMU KAK CAXAPHbIU ouabem, odcupeHue, amepockiepos, Kapuec 3y008, KOmo-
pble c6a3anbl € U30LIMOYHLIM nompedieHuem caxapa. Teicauenemusamu 4eno8euecmso NUmaioch
€CMeCmeeHHLIMU NPOOYKMAMU, COOEPIHCAUUMU CILONCHBIE Yelle800bl. B Hacmosiwee epemst cmpykmy-
Pa payuoHa U3MeHUIACh - 00U CMay NOmpeonams OYUueHHble PadUHUPOBAHHbLE Y2Ne800bl, Npouje
2060psi, 00OwlunbLL caxap. EdjiceOneenoe nompebnenue caxapa 60 6cem Mupe NpubIUNCaAemcs K
500 kxan 6 oenb, mo2oa Kax peKoOMeHOyeMasi CYymouHas 003a caxapa OJisl 4elo8eKd ¢ HOPMANbHbIM
gecom cocmasnsiem okono 25 2 unu 96 kkan 6 deHv. JJocmynHocms pasHOOOPA3HbIX NUUEBHIX NpO-
OVKMO8, cooepacauux 6obuioe KOIU4ecmso caxapd, 8 YCIo8UsIX COBPEMEHHOU cUNOOUHAMUU A6/I5-
emcesi OOHOU U3 NPUUUH POCIA ONCUPEHUS U CEA3AHHBIX C HUM MHOUX OCTIONCHEHUL, MAKUX KaK eune-
PUHCYTIUHEMUS], UHCYTUHOPEIUCEHMHOCMb U SUNEPIUNUOeMUs, npeopacnonazarouue K HenepeHocu-
Mocmu 2NOKO3bl U caxapHomy ouabemy. Badgchetiwum s¢ghexmusnbiv mepanesmuieckum cpeo-
cmeom 071l NPOPUIAKMUKY U JeyeHUs ouadema u e20 OCILONCHEHUU AGNAemcsl 3aMeHa nompebieHus
PAUHUPOBAHHBIX V2NeB0008 CAXAPO3AMEHUMENAMY, 001a0aroWUMU CIAOKUM 6KYCOM, HO He cooep-
AHCAWUX KATOPULL U 8 3HAUUMENTbHO MeHbUlell CeneHu CmuMyaupylouux cekpeyuio uncyiuna. Cepo-
€3HOUL NPOOIIEMOU COBPEMEHHO20 Hel08eKA AGNAIOMC U 3a00ne8anus pomoegotl norocmu. Tlosmomy ¢
MO MOYKU 3PEHUst NPUMEHEHUe Caxapo3ameHumenel maxdyce akmyaivHo. B oannoti cmamve npo-
8e0€H CPABHUMENbHBIN AHATU3 NPUPOOHBIX U CUHMEMUYECKUX CAXapOnoOOOHbIX Gewecmes (KCuiuma,
Manbmuma, copouma, Spumpuma, CyKpaiosvl, mazamosbvl, IKCMPAKma apxamd, aiiro103bl, UHYIUHA,
cmesu) no OPeaHoONeNMU4ecKUM U QUIUKO-XUMUYECKUM CE8OUICMBAM, YPOBHIO CIA0OCMU, KALOPULIHO-
cmu, 8030€liCBUI0 HA JHCelyOOYHO-KUUEYHbIL MPaKkm u dmMans 3y606. Paccmompennvle sewecmea
CONOCMABUMbL NO BKYCY C CAXAPOM, HO He 001a0aiom NuWesol dHepeuell, He Co0epICam 6 c0em Co-
cmage 2oKo3y u 20pasoo meonennee yceausaromes. OHu He HAHOCAM 8pedd 300PO6bI0 U MOSYM NPU-
MEHAMbCS KAK KOMNOHEHM J1e4eOH020 OUemuiecko20 NUMaHus OO0JbHbIX CAXapHblM OUabemom u Jio-
oetl ¢ u3DbIMOYHOU Maccou mend.

KioueBble c10Ba: caxapo3aMEHUTENH, YPOBEHb CIal0CTH, KaJIOPUHHOCTD, JKEIyI0YHO-
KHILIEYHBIN TPAKT, IMaJb 3y0O0B.

Abstract. This article discusses the most common sweeteners from the point of view of the
impact on the human body. The relevance of this topic lies in the fact that modern humanity is
constantly searching for ways to combat such diseases as diabetes, obesity, atherosclerosis, dental
caries, which are associated with excessive sugar consumption.

For thousands of years, humanity has been eating natural foods containing complex car-
bohydrates. Currently, the structure of the diet has changed - people began to consume refined
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refined carbohydrates, in other words, ordinary sugar. The daily sugar intake worldwide is close
to 500 kcal per day, whereas the recommended daily sugar intake for a person of normal weight is
about 25 g or 96 kcal per day. The availability of a variety of foods containing a large amount of
sugar in the conditions of modern inactivity is one of the reasons for the growth of obesity and
many related complications, such as hyperinsulinemia, insulin resistance and hyperlipidemia,
predisposing to glucose intolerance and diabetes mellitus.

The most important effective therapeutic tool for the prevention and treatment of diabetes
and its complications is to replace the consumption of refined carbohydrates with sugar substi-
tutes that have a sweet taste, but do not contain calories and to a much lesser extent stimulate the
secretion of insulin. Diseases of the oral cavity are also a serious problem of modern man. There-
fore, from this point of view, the use of sweeteners is also relevant.

This article presents a comparative analysis of natural and synthetic sugar-like substances
(xylitol, maltitol, sorbitol, erythritol, sucralose, tagatose, arhat extract, allulose, inulin, stevia)
according to their organoleptic and physico-chemical properties, sweetness, caloric content, and
effects on the gastrointestinal tract and tooth enamel. The substances considered are comparable
in taste to sugar, but do not have nutritional energy, do not contain glucose in their composition
and are much slower to digest. They do not cause harm to health and can be used as a component
of therapeutic dietary nutrition for patients with diabetes and people with excess body weight.

Key words: sweeteners, sweetness level, calorie content, gastrointestinal tract, tooth enamel.

Introduction

The diet of a modern person includes a large number of foods containing sugar. Their
tempting tastes make them an essential part of your daily diet. But few people know that unlimited
access to sweets poses a direct threat to health.

Sugar is a high-calorie, quickly digestible product with a high glycemic index. It also
increases appetite by encouraging overeating. This leads to a number of health problems including
diabetes, obesity, and tooth decay. That is why experts from the World Health Organization are
urging to study the information on product packaging more carefully for the content of sucrose.

However, even an informed person can find it difficult to change their eating habits and
completely give up sweets. A compromise solution to this dilemma is the transition to sugar
substitutes, which are comparable in taste to sugar, but do not contain sucrose in their
composition. They can be classified into several groups: sugar alcohols (polyols), natural (natural)
sweeteners, artificial (intensive) sweeteners. The group of sugar alcohols includes: xylitol,
maltitol, sorbitol, erythritol. The second group of sweeteners is divided into oligosaccharides
(allulose, tagatose, inulin) and glycosidic sweeteners of plant origin (stevia, monk fruit
extract). Artificial sweeteners include sucralose.

Materials, methods, results and discussions

Let's carry out a comparative analysis of some sugar substitutes from the point of view of
their effect on the human body.

E967 Xylitol (Xylitol, 1,2,3,4,5-pentahydroxypentane)
Xylitol is a five-carbon sugar alcohol. Chemical formula: C s H 12O 5 (Fig. 1).

OH

HO OH
OH OH
Fig.1. Structural formula of xylitol
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Xylitol is an odorless, white crystalline powder. It has a strong "refreshing™ effect and is
highly soluble in water. Sweetness coefficient - 0.95 [1]. Energy value - 2.5 kcal / g [2].

This substance is slowly absorbed in the small intestine by 25-50% (depending on the dose),
the rest undergoes enzymatic degradation in the large intestine with the formation of low
molecular weight fatty acids and gases [3]. It is well tolerated, but large doses (more than 50 g per
day) can cause temporary gastrointestinal upset: bloating, flatulence, diarrhea.

Xylitol is characterized by a low glycemic response, exhibits probiotic properties, which makes it
possible to use it in the diet of patients with diabetes mellitus. Thus, in a study conducted on a
Spraque-Dawley rat model with type 2 diabetes who consumed a 10% xylitol solution for 5 weeks,
a significant decrease in blood glucose, serum fructosamine, and most serum lipids was found [4].

The use of xylitol as a food supplement has an impact on the amount of food consumed,
which is very important for obese people. For example, 25 g of xylitol, taken with yogurt 1 hour
before lunch, stimulated the feeling of satiety and contributed to a decrease in calories from food
by 10-20% compared to sucrose [3].

It is also used as a preventive measure for dental caries, in the treatment of ENT diseases,
inflammatory processes, and also as an additional therapy for malignant neoplasms.

A study conducted among children aged 8 years, found that long-term use (39 months) of
chewing gum with xylitol not only reduces, but also slows down the growth of Streptoccocus
mutans in saliva and plaque [5].

It has been scientifically proven that the use of xylitol solution for irrigation of the nasal sinuses
of patients after endonasal endoscopic surgery gives an analgesic and anti-inflammatory effect [6].

In 2020, Japanese scientists obtained positive results in the study of the effect of xylitol on
cancer cells. It was noted that daily intravenous injections of xylitol solution (2.0 g / kg) in mice
with melanoma reduce the protective capacity of cancer cells and increase their sensitivity to
chemotherapeutic drugs [7].

E965 Maltitol (a-D-Glucopyranosyl-1,4-glucite, hydrogenated maltose)
Maltitol is a disaccharide polyol. Chemical formula: C 12H 24 O 11 (Fig. 2).

OH
OH
OH
H OH
OH
o
4, -OH

OH

Fig. 2. Structural formula of maltitol

Maltite is a white crystalline powder, odorless, readily soluble in water. Has a weak
"refreshing" effect. Sweetness coefficient - 0.95 [1]. Energy value - 2.7 kcal / g [2].

A smaller part of the substance is slowly absorbed in the small intestine, most of it undergoes
enzymatic degradation in the large intestine with the formation of low molecular weight fatty acids
and gases. Since maltitol is fermented by bacteria in the lower gastrointestinal tract, discomfort
such as flatulence or diarrhea may occur during digestion.

Maltitol has no significant effect on blood sugar, so it can be used in the diet of patients with
diabetes mellitus. It was noted that when a solution of maltitol was administered at doses of 0.8 g / kg
of body weight to 20 physically healthy people and 6 patients with diabetes, the concentration of
glucose and insulin in the blood serum of the participants of the experiment did not change [8].
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This substance has high anti-cariogenic properties. A study conducted among adults,
whose average age was 41 years, who took 4 tablets of 5 g of sweetener daily for a long time,
proved that plaque does not form during maltitol metabolism [9].

E420 Sorbitol (sorbitol)
Sorbitol is a sugar alcohol called d-glucitol. Chemical formula: C 6 H 14O ¢ (Fig. 3).

OH OH

0

H OH

Fig. 3. Structural formula of sorbitol
Crystals of sorbitol are grayish-white in color with a "cooling" sweet taste, readily soluble in
water and alcohol. Sweetness coefficient - 0.6 [3]. Energy value - 2.5 kcal / g [2].

Like all sugar alcohols, sorbitol is slowly absorbed (from 25% to 80%) in the intestine due to
facilitated diffusion, and then metabolized in the liver [10]. The unabsorbed part moves to the
large intestine, where it is fermented by the microbiota. Like xylitol, sorbitol is well tolerated,
however, taking more than 50 g per day can cause side effects such as flatulence and / or diarrhea.

Sorbitol plays an important role in solving the problem of obesity in humans. Thus, in an
experimental experiment of 16-day feeding of healthy rats and Wistar rats subjected to
cystectomy, a diet supplemented with 7% sorbitol, a decrease in body fat was noted, as well as a
decrease in liver obesity in all types of experimental animals [11].

Sorbitol has potential prebiotic effects. An experiment on a male Wistar rat model, which was
added to water 10% sorbitol, showed that its consumption significantly increases the levels of butyrate
of the colon and cecum, therefore, it is able to alter the activity of the intestinal microbiota [12].

Sorbitol does not raise blood glucose levels. When examining the blood of 40 Holstein
calves under the age of 24 hours, which, when fed for 28 days, included sorbitol (0, 10, 20, and 40
g) in a liquid diet, no differences in glucose concentrations were observed [13].

Generally, sorbitol is not absorbed by the bacteria in the mouth. This prevents tooth decay
and erosion of tooth enamel. In a study of 547 Hungarian schoolchildren who took part in a 2-year
sorbitol-based chewing gum program, there was a significantly lower incidence of caries
compared with children who did not participate in the experiment [14].

E968 Erythritol (Erythritol, 1,2,3,4-tetraoxybutane, 1,2,3,4-butantetraol)
Erythritol is a four - carbon polyol. Chemical formula: C 4H 10 O 4 (Fig. 4).

OH
v~ “OH
OH
Fig. 4. Structural formula of erythritol

It is a white powder of moderately sweet taste, without aftertaste and odor. Sweetness
coefficient 0.7 [3]. Energy value - 0.2 kcal / g [2].
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Erythritol is rapidly absorbed (60-90%) in the small intestine and, without fermentation, is
excreted in the urine within 24 hours [10]. The rest of the substance enters the large intestine and
is excreted unchanged in feces. It is well tolerated when consumed and does not cause side effects.

According to clinical studies, erythritol is safe for both healthy people and diabetic patients,
since it does not affect the rise in glucose and insulin in the blood. It was noted that when
erythritol was administered to rats with streptozotocin diabetes at doses of 100, 200, and 400 mg /
kg of body weight for 10 days, they experienced a significant decrease in the concentration of
glucose in the blood, liver and kidneys [15].

Erythritol is considered one of the best anti-cariogenic sugar substitutes. Thus, when examining the
oral cavity of children aged 7-8 years who consumed erythritol-containing candies (7.5 g daily) for 3 years,
there was a decrease in the number of Streptococcus mutans compared to the level of Streptococcus
mutans in the oral cavity of children who consumed lozenges with xylitol or sorbitol [16].

E963 Tagatose (D-tagatose)
Tagatose is a monosaccharide . Chemical formula: C s H 12 O 6 (Fig. 5).

Fig. 5. Structural formula of tagatose

It is a white crystalline powder similar to sucrose. Its sweetness is 92% of that of
sucrose. Energy value - 1.5 kcal / g [3].

Only 20% of the consumed tagatose is absorbed in the small intestine. Most of it is
completely fermented by the colon microbiota with the formation of low molecular weight fatty
acids. Since tagatose is not completely metabolized, it can cause flatulence and a mild laxative
effect.

Tagatose has a prebiotic effect. It promotes the growth of lactobacilli and lactic acid
bacteria, which support the normal functioning of the intestinal microbiota, prevent the growth of
pathogenic microorganisms and have a stimulating effect on the immune system. This is
confirmed by the results of an experiment aimed at studying the influence of tagatose on the
processes of digestion and fermentation. During the study, volunteers donated fecal samples twice:
before and after 14 days of consumption of tagatose (10 g daily). The result of analysis of stool
samples showed that the concentration of low molecular weight fatty acids in stool after
consumption of tagatose is 3 times higher than in stool before it was taken. In addition, the number
of lactic acid bacteria in the feces of those consuming tagatose increased significantly, while the
BGKP decreased (compared to the data at the beginning of consuming tagatose) [3].

Tagatose is characterized by low glycemic and insulin responses, as evidenced by data from
several clinical trials conducted on people with type 2 diabetes at major research institutes in the
United States and India. In the experiment, 356 people with type 2 diabetes took 15 g of tagatose
or 1.5 g of placebo, dissolved in water, 3 times a day with food for 12 months. As a result, tagatose
reduced blood glucose levels by about 0.2% [17].
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As a low-calorie carbohydrate sweetener, this substance is slowly fermented by
microorganisms in the oral cavity, thereby reducing the risk of tooth decay. This has been proven
thanks to testing carried out at the Dental Institute of the University of Zurich. The test results
showed that the pH of saliva after rinsing with a tagatose solution is much lower than the pH of
saliva after rinsing with a sucrose solution [3].

Allulose (pseudo-fructose, psicose)
Allulose, a rare sugar, is a D-3 epimer of fructose . Chemical formula: C ¢ H 12 O ¢ (Fig. 6).

OH OH

HO OH

OH O

Fig. 6. Structural formula of allulose

It is a white, odorless powder, with a pure taste without a "cool™ aftertaste, easily soluble in
water. Its sweetness is 70% of that of sucrose [18]. Energy value - 0.2 kcal / g [2].

When ingested, about 70% of the allulose is absorbed and excreted in the urine. The rest is
excreted in the feces, since it does not undergo fermentation in the large intestine [19]. Since
allulose is the newest sugar substitute, its effect on the human body has not been studied enough.

This substance is positioned as a unique regulator of glucose and lipid metabolism and is
estimated as a promising agent for the treatment of type 2 diabetes mellitus. This is confirmed by
an experimental study on rats, during which, after 13 weeks of feeding rats with 5% allulose
solution, no increase in body weight and abdominal fat mass was observed in rodents. An oral
glucose tolerance test (OGTT) showed a decrease in blood glucose and insulin levels, indicating
an improvement in insulin resistance in rats [20].

Allulose is believed to be a sweetener that can help control body weight. The result of a
study of 13 healthy patients who took 5 g of allulose 30 minutes before meals showed that taking
it at this dose increases fat oxidation and reduces carbohydrate oxidation in healthy
people. Therefore, allulose can be used in the treatment of obesity [21].

There is no evidence of the effect of allulose on tooth enamel. However, it is known that
Japanese scientists are developing a new anti-cariogenic sweetener, which contains allulose. It is
expected that the created drug will be effective in combating bacteria that cause diseases of the
oral cavity.

Inulin
Inulin is a plant polysaccharide of the fructan type. Chemical formula: (CsH 100 5) n (Fig. 7).

1
HO o
HO
OH
OH
0
HO
OH
H . OH n
0
HO OHO
HO by N0 on
OH

Fig.7. Structural formula of inulin
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It got its name from the tall elecampane plant ( Inula helenium L. ). Inulin is a white powder,
has a sweet taste, slightly soluble in cold water and ethanol, well in hot water. The sweetness level
of inulin is about 10% of the sweetness of sucrose. Energy value - 1.5 kcal / g [22].

Since the inulinase enzyme is absent in the human digestive tract, the decomposition of
inulin takes place partially with the help of the enzymatic systems of microorganisms in the colon,
therefore it is excreted in the feces in a slightly modified form. However, some people experience
irritation of the colon and increased peristalsis.

Body weight, insulin sensitivity, and glucose metabolism are known to be associated with
the fermentation of dietary fiber into short chain fatty acids by the gut microbiota. Increasing the
concentration of short-chain fatty acids in the colon and blood plasma can be used as a strategy for
the prevention and treatment of obesity and insulin resistance caused by overweight. In a study of
14 healthy normoglycemic men aged 20-50 years who took a milk shake with a high fat content
and inulin (24 g), it was found that the level of free fatty acids in the blood plasma of the subjects
was significantly reduced [23].

Another study on this topic was carried out on 64 Sprague Dawley rats at the age of 7
weeks. At the end of the 4-week experiment, it was noted that in the inulin-fed rats, the average
weight was comparable to the weight of the rodents fed the inulin-free diet. In addition, the results
of analyzes of feces from rats demonstrated that the inulin diet is effective in maintaining the
growth of intestinal bacteria, especially Lactobacillus spp. [24].

As a low-calorie sugar substitute, inulin is slowly fermented by microorganisms in the oral
cavity, thereby reducing the risk of dental caries.

Monk fruit extract

Monk fruit extract is a natural sweetener obtained from the fruit of the evergreen climbing
plant Siraitia grosvenorii , which grows in southern China in the Guangxi province. Its fruits are
known as Luo-Han-Guo or "Buddha fruits".

It is a white or light yellow powder, has a pleasant aroma, 250-300 times sweeter than
sucrose [25]. Energy value - 0.0 kcal / g [2]. The sweetness of the extract is due to the highly
stable triterpene glycosides known as mogrosides. Chemical formula: C so H 102 O 29 (Fig. 8).

Fig. 8. Structural formula of mogroside

After ingestion of monk fruit extract, mogrosides undergo minimal systemic absorption,
hydrolysis by digestive enzymes and intestinal flora, after which they are excreted from the body
in the form of mogrol and its mono- and diglucosides.

Monk fruit extract has hypoglycemic properties, which allows it to be used in the diet of
diabetics. Thus, the administration of a solution of monk fruit extract to diabetic Goto-Kakizaki
rats for 13 weeks improved the insulin response, decreased blood glucose levels, and decreased
urine volume and urine albumin [26].
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The non-nutritive sweetening properties of Siraitia grosvenorii make it indispensable in the
prevention of obesity. Thus, the introduction of monk fruit extract into the diet of male and female
Wistar rats at concentrations of 0%, 0.04%, 0.2%, 1% and 5% for 13 weeks did not affect body
weight and the amount of food and water consumed [27 ].

In traditional Chinese medicine, monk fruit extract has been widely used as a medicine for
over 300 years, since the triterpenoids, flavonoids, and amino acids contained in the plant have
various biological activities, including antioxidant, immunological, antitussive, hepatoprotective,
and antimicrobial. In addition, Siraitia grosvenorii is used for oncological diseases of the
nasopharynx, larynx and lungs.

Since monk fruit extract is a rare sugar, there is no evidence of its effect on teeth.

Stevia (honey herb)

Stevia Stevia rebaudiana Bertoni is a perennial plant from the Asteraceae family. It is
famous for its sweetness, which is due to the presence of steviol glycosides, among
which stevioside (E960) is the most widely used . Chemical formula: C 33 H 60 O 18 (Fig. 9).

OH

OH

Fig. 9. Structural formula of stevioside

The extract of the stevia plant is a sweetener of the latest generation, is a white crystalline
powder, odorless, well soluble in ethanol, poorly - in water, 300 times sweeter than sucrose
[3]. Energy value - 0.0 kecal / g [2].

After oral administration of the drug, stevioside is broken down by the intestinal microbiota
into glucose, steviolbioside and steviol, which is further excreted unchanged from the body with
feces.

A large number of clinical trials conducted for therapeutic purposes have shown that stevia
has hypoglycemic, hypotensive, antifungal, anti-inflammatory properties and can be used to treat
cancer, diabetes mellitus, obesity, and hypertension.

It was found that the introduction of an aqueous extract of stevia at various concentrations
(200, 300, 400, 500 mg / kg of body weight per day) for 8 weeks in albino rats showed a decrease
in blood glucose levels and a decrease in body weight compared to the control group [ 28].

In another study, testing found that steviol, found in stevia leaves, successfully suppressed
the viability of cancer cells in the human gastrointestinal tract. At a dosage of 100-200 pg / ml,
steviol demonstrated the same inhibition efficiency as 5-fluorouracil, and at 250 pg / ml it had
even stronger inhibition [29].

An important evidence that stevia and its secondary metabolites (stevioside, steviol, etc.)
play a positive role in the prevention of dental caries is a study demonstrating their protective
effect against microorganisms Streptoccocus mutans, Streptoccocus aureus, Escherichia
coli and Bacillus subtilis grown on agar environment [30].

E955 Sucralose (4,1, 6'-trichlorogalactosucrose, TGS)
Sucralose is a substituted disaccharide. Chemical formula: C 12 H 19 O g Cl 3 (Fig. 10).
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Fig. 10. Structural formula of sucralose

It is a crystalline powder, odorless, readily soluble in water and alcohol, has a pronounced
sweet taste without a metallic aftertaste and bitter aftertaste. Sweetness coefficient -
600 [1]. Energy value - 0.0 kcal / g [2].

Most of the consumed sucralose (85%) is excreted unchanged in feces, and the remaining
15% is absorbed in the gastrointestinal tract and enters the system of circulation of body fluids,
from where, without accumulating in any tissues and organs, it is excreted in the urine [3 ]. Since
sucralose is not a substrate for the microflora of the gastrointestinal tract, it is not affected by
intestinal fermentation products and does not cause discomfort (flatulence, bloating, diarrhea).

Sucralose is an ideal food for diabetics. It has no discernible effect on blood sugar. This is
confirmed by a study conducted on 48 healthy volunteers, some of whom received sucralose in the
amount of 13.2 mg / kg of body weight per day for 12 weeks, and the other received placebo. The
study evaluated the indicators of glucose and insulin homeostasis both on an empty stomach and
after a meal. After summing up the results of the experiment, it was noted that there were no
statistically significant differences in laboratory screening values of glucose and insulin in the
blood between the two groups of volunteers from the initial level [31].

Regular consumption of sucralose curbs the detrimental effects of a high-carb diet on body
weight. The experiment was carried out on mice. The control group had access to a normal diet (ND) and
water, the other three ate a high fat (HF) diet with access to either water, 10% sucrose solution, or
0.017% sucralose solution. Mice fed the HF diet and sucralose had less weight gain compared to the
other HF groups. The obesity index and subcutaneous fat were also reduced in this group [32].

Sucralose is a sweetener with a high sweetness index, but does not damage tooth enamel. An
experiment on rats proved that in the presence of sucralose Streptococcus mutans do not multiply,
that is, sucralose is not cariogenic [3].

Results

This article compares ten of the most famous sugar substitutes (Table 1).

Table 1
Generalized information on sweeteners
Sugar Coeffi- | Energy | Metabolism and side effects on Anti- Caries Other
substitute | citation value, the gastrointestinal tract diabetic | genicity positive
of kcal / g activity properties
sweetness
relative
to
sucrose
1 2 3 4 5 6 7
Xylitol 0.95 25 breaks down to low molecular + - treatment of ENT
(E967) weight acids and gases, in case and oncological
of an overdose, flatulence and diseases,
diarrhea may occur inflammatory
processes
Maltit 0.95 2.7 breaks down to low molecular + -
(E965) weight acids and gases, in case
of an overdose, flatulence and
diarrhea may occur
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1 2 3 4 5 6 7
Sorbitol 0.6 2.5 breaks down to low molecular + - prebiatic,
(E420) weight acids and gases, in case laxative effect
of an overdose, flatulence and
diarrhea may occur
Erythritol 0.7 0.2 quickly absorbed, well tolerated + -
(E968)
Tagatose 92% 1.5 decomposes to low molecular + - prebiotic
(E963) weight acids, possibly gassing action
and laxative effect
Allulose 70% 0.2 not metabolized, the effect on + no
the body has not been studied information
enough available
Inulin 10 % 1.5 partially breaks down, irritation + - prebiotic
of the colon and increased action
peristalsis are possible
Monk 250-300 0 degrades to mogrol and its + no immunostimulating,
fruit mono- and diglucosides information antimicrobial,
extract available expectorant effect
Stevia 300 0 breaks down into glucose, + - anti-inflammatory,
steviolbizide, steviol antifungal action,
treatment of cancer
Sucralose 600 0 does not undergo splitting, does + -
(E955) not cause side effects

Along with the general characteristics inherent in all the substances considered, they have
significant differences. So erythritol, inulin, stevia, tagatose, monk fruit extract, allulose are
natural sweeteners, sucralose, maltitol, sorbitol, xylitol are synthetic.

The highest degree of sweetness is found in sucralose (sweetness coefficient - 600), the
lowest - in inulin (10% of the sweetness of sucrose) and sorbitol (sweetness coefficient - 0.6). The
most "high-calorie™ sweeteners are maltitol (2.7 kcal / g), xylitol (2.5 kcal / g), sorbitol (2.5 kcal /
g), and sucralose, stevia, monk fruit extract are calorie-free (0.0 kcal /G).

Conclusion

Sweeteners have different effects on metabolism. So taking xylitol, maltitol, sorbitol,
tagatose, inulin can cause side effects in the form of flatulence, increased peristalsis, diarrhea. In
contrast, erythritol, sucralose, monk fruit extract, allulose, and stevia do not cause side effects.

Scientific research has revealed promising benefits of sweeteners in the fight against
obesity, which is the cause of many metabolic diseases such as diabetes, high blood pressure,
coronary heart disease and stroke. The sugar substitutes presented in this article have a low
glycemic index and can be included in the diet of patients with diabetes mellitus. In addition,
sucralose, monk fruit extract, allulose, inulin prevent obesity and can be included in the diet of
people who maintain an optimal weight.

Various studies have confirmed that sweeteners are non-cariogenic and can be used to
prevent dental caries. Erythritol stands out especially among them, since it not only reduces the
number of Streptococcus mutans , but also helps to reduce plaque compared to xylitol and sorbitol.

Having considered the most common sugar substitutes from the point of view of their effect on
the human body, we can conclude that their use is necessary and advisable for diseases of the
endocrine system and for building the right eating habits of people leading a healthy lifestyle.
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POWERPOINT PROGRAMS IN
HUMANITARIAN TECHNOLOGIES BY
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Annomayun. AxmyanrbHocms cmamov 00YCI08IEHA COBPEMEHHIMU MEHOCHYUAMU aK-
MUBHO20 BHEOpPeHUsl 8 cucmemy 0bpazoeanusi PO yugposvix mexnonocuil, 6Ki0Uas NPoSPamMmy
Microsoft PowerPoint, obecneuusarowyro nosviuienue na2isonocmu npe3enmyemo uHpopmayuu.
Oouaxo npu ycKopeHHOM @HedpeHUU YUPPOBbIX MEXHONI02ULL, XOPOUL0 0becnedusaowux uHgpop-
MAyUuoHHble KOMNOHEHMbl 00PA308aMeENbHO20 Npoyecca, 8 0dujeHuy npenooasamens ¢ 00y4aro-
WUMUCS KAYECTNBEHHO USMEHSIIOMCS MPAOUYUOHHBIE MENCTULHOCIHbIE KOMMYHUKAYUU, YMPaiu-
garowue ux dQhgdexmusHvle NCUX0-2MOYUOHANbHBIE ACNEKMbL, 8CIe0CMEUe 4e20 CO30armcs yepo-
3bl BOCNUMAMENbHOMY KOMHOHeHmYy obpazosanus. O60CHO8AH 861800 0 HEOOXOOUMOCMU AKMUB-
HO20 8HEOpeHUs 8 2YMAHUMAPHOe 00PA308aAHUEe MEXHOIO2ULL, UCNOIb3YIOWUX 6Ce NOMEHYUATbHbLE
B03MOANCHOCIU HOBBIX 6epcutl npocpammsl Microsoft PowerPoint.

KuoueBnble ciioBa: 1iudpoBsie TEXHOJIOTHH, O0yUeHHe, BOCIIMTaHue, o0pa3oBaHue, ryMa-
HHUTapHBIC TEXHOJIOTUH B 00pa3oBaHuH, mpe3eHTanuu, Microsoft PowerPoint.

Abstract. The relevance of the article is due to the current trends in the active introduction of
digital technologies into the education system of the Russian Federation, including the Microsoft Pow-
erPoint program, which provides increased visibility of the presented information. However, with the
accelerated introduction of digital technologies that well provide information components of the edu-
cational process, traditional interpersonal communications are qualitatively changing, losing their
effective psycho-emotional aspects, and the upbringing component of education is threatened as a re-
sult of which. The conclusion is justified that it is necessary to actively introduce technologies in hu-
manitarian education that use all the potential capabilities of new versions of the Microsoft Power-
Point program.

Key words: digital technologies, training, upbringing, education, humanitarian technolo-
gies in education, presentations, Microsoft PowerPoint.

According to the Decree of the President of the Russian Federation of July 21, 2020 No. 474
"On the National Development Goals of the Russian Federation through 2030", the targets for achiev-
ing the national goal "Conditions for self-fulfilment and the unlocking of talent™ were the entry of the
Russian Federation into the top ten countries in the world in terms of quality general education, as well
as ensuring the presence of the Russian Federation among the world ten leading countries in terms of
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research and development, including through the creation of an effective education system [1]. The
domestic system of secondary and higher education is focused on achieving such indicators.

The necessary conditions for achieving the above target indicators are created in the im-
plementation of the national goal "Digital transformation”, the indicators of which should serve as
the achievement of "digital maturity” of key sectors of the economy and the social sphere, includ-
ing education, for which a digital educational environment (DSP) will be formed, uniting of all
participants in the educational process, and the information systems they use, focused on achieving
indicators of the level of development of information and telecommunications infrastructure of
educational organizations, digital competencies of participants in the educational process, the level
of accessibility of education and digital educational services [1].

The indicator of an increase in investments in domestic solutions in the field of information
technology, provided for by the national goal "Digital transformation”, four times compared to the
indicator of 2019 [1], gave rise to a galloping pace of public investment in digital technologies of
the national education system. Under their influence, there is a significant transformation of the
entire education system, requiring a change in the competencies of teaching staff, methods and
techniques of teaching and educational work, allowing for various forms of distance education.

At the same time, there is an advance in the development of information technologies for the
transfer of industry knowledge, gleaned by program developers from textbooks, and a significant lag in
the quantity and quality of educational technologies with digital software, although within the frame-
work of the national goal "Conditions for self-fulfilment and the unlocking of talent”, conditions
should be created for upbringing harmoniously a developed personality based on the spiritual and mor-
al values of the peoples of the Russian Federation, historical and national-cultural traditions [1], and, as
required by the legislation of the Russian Federation on education, the dual unity of training and up-
bringing in the educational process [2]. Therefore, the lag in the pace of development of educational
technologies from the demands of pedagogical collectives and society gives rise to socially dangerous
threats of reduction and complete exclusion from teaching and educational practice of classical meth-
ods based on direct interpersonal communication between students and pedagogical workers, who are
not only "transmitters" of knowledge, but also educators of their own. students who form their personal
qualities, worldview, citizenship, patriotism.

The imbalance of training and morale building in the educational process was clearly manifest-
ed in the organization of the forced temporary use of distance education methods during the COVID-
19 pandemic. Some "hotheads" saw distance education as the main path for further development of the
entire system of national education. A critical analysis of such ideas deserves a separate discussion.
Today, it is enough to note that with the general approval of the objectively inevitable introduction of
information technologies in education, there are justified fears caused by the fact that among the goals
of informatization of the education system, it is not educational and ideological, but practical and ap-
plied goals that dominate, due to which the specifics of the dual nature of the educational process,
which should not be limited to the transfer of industry knowledge by teachers to students, but should
also include morale building activities [2], which objectively cannot be provided by a computer capa-
ble only of performing algorithms of technological operations programmed for it by a person. But
since computer programs are developed by people, sometimes foreigners or compatriots, who have
educational goals that are far from goals approved by the state and society, then we had to deal with
the problems of using computer technologies by extremist organizations in hybrid wars against the
Russian state. Obviously, with rates of increasing the volume of information innovations in education
due to the reduction of classical methods and techniques, a negative effect of dehumanizing the educa-
tional process is possible, replacing its humanistic content with a technocratic increase in the volume
of obtaining updated information, no matter what kind. Warning of the undesirability of such conse-
quences of the development of the education system, Russian President V.V. Putin said at a meeting
with the class teachers of the graduating classes of Russian schools: “Getting knowledge is not easy,
but it is still secondary in comparison with raising a person so that he properly treats himself and his
friends, to the family, to the Motherland — these are absolutely fundamental things, and only on this
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basis can one expect that a person becomes full-fledged and he himself receives satisfaction from life,
and the people around him would enjoy communicating with him "[3].

To reduce the threats of the negative "side" effect of informatization of education, it seems that
in the modern education system of the Russian Federation, humanitarian technologies should be fur-
ther developed, combining classical methods of organizing the educational process and the latest in-
formation technologies, which can become effective means of teaching and educational activities of
teachers and students.

In a broad sense, humanitarian technologies can be described as a set of classical and inno-
vative methods of organizing educational activities of teachers and students, carried out taking into
account the personal qualities of a person, his rights and interests, using modern computer tech-
nologies that enhance the emotional components of the education process, focusing the attention of
students on key elements in order to enhance their perception, memorization, transformation into
the foundations of the worldview and socially useful activity.

With such a definition of the essence of humanitarian technologies, pedagogical workers,
moderators of the educational activities of students should pay special attention to identifying in
the general context any specific meaningful units of information (words, phrases, schemes, pic-
tures, sounds, etc.) ) and their allocation by peculiar markers capable of enhancing the sensitivity,
the intensity of memorizing the units of information selected with their help.

For example, when using classical methods of interpersonal communication with students,
pedagogical workers most often use intonation markers — they change the tone, volume, rate of
speech, rhythm, phonation and other techniques of the prosodic system of the language, which
help to attract the attention of listeners to the information received.

New computer programs expand the capabilities of pedagogical workers who, as markers,
can use technologies of visual enhancement of information with animation effects, drawn stories
(comics), photographs, diagrams, and others.

In humanitarian educational disciplines, computer technologies of iconographic and sound
amplification of educational materials, their addition with video plots, fragments of educational
films are actively used.

Taking into account the tendency of modern youth to perceive information in clips using
images created by audio and visual means of communication, technologies for the presentation of
educational materials using the Microsoft Office PowerPoint computer program (from the English
power point — convincing report) — a special program for the preparation and demonstration of
presentations. This program is part of the Microsoft Office software suite. Its versions are availa-
ble for Microsoft Windows and macOS operating systems, as well as Android and 10S mobile
platforms. The program provides the design of educational and other pre-prepared materials on a
large screen using a projector, TV or other demonstration device.

The author of the idea of the program, student of the University of Berkeley Bob Gaskins,
together with Dennis Austin and Tom Rudkin, in 1984 developed the original version of the pro-
gram, originally called Presenter, and later renamed PowerPoint. The first monochrome version of
the program, released in 1987 for the Apple Macintosh, later became color, which increased its
appeal. In 1990, Microsoft, which bought the program, released a Windows version in the standard
Microsoft Office suite of programs, greatly expanding the use of PowerPoint. Since 2001, the pro-
gram has been distributed separately from the office suite.

Over the next few years, Microsoft has repeatedly released improved versions of the program:

— the 2003 version provided the ability to create and view presentations as a slide show, us-
ing a projector, on a computer monitor or on the Internet. The program has gained popularity due
to the ease of developing presentations according to step-by-step instructions;

—in 2007, the Microsoft PowerPoint interface was updated, it acquired a clearer and sim-
pler appearance, a convenient menu of editor commands, new options;

— the 2021 version of the program allows you to edit images without leaving the presenta-
tion itself.
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The need to expand the use of PowerPoint has led Microsoft developers to translate it to
open standards like PDF and OASIS.

Thus, the new versions of the PowerPoint program expand the possibilities of humanitarian
technologies in the education system. However, they are not used in all educational institutions of Rus-
sia, mainly due to the fact that at the high rates of introduction of information technologies in large cit-
ies, a significant number of rural educational institutions lack the necessary modern material and tech-
nical base — computer equipment, licensed programs and what is especially important — teachers who
are able to effectively apply in practice all the available opportunities of information technology.

In particular, some teachers use outdated programs or try to insert large fragments of lec-
ture notes (textbooks) into presentations without highlighting key points from them, as a result of
which hard-to-read and hard-to-remember verbose texts are projected onto the screen, violating the
principles of constructing easily perceived simple sentences up to 11 words.

When preparing presentations, mistakes are common associated with the choice of the
type, size and color of fonts, types of slide designs, against the background of which the presented
material is "lost".

It is often mistakenly allowed to place many small drawings and photographs on one slide.
If it is necessary to use multidimensional tables with a large amount of data in the presentation, it
is advisable to single out small semantic blocks on separate slides that clearly demonstrate the pre-
sented relationships-dependencies of the main indicators.

In educational presentations, excessive use of animation and sound effects that distract lis-
teners from the main content of the presented materials, as well as others, is not allowed.

The study of the experience of using Microsoft Office PowerPoint programs in educational
processes shows numerous facts of the use of their outdated versions or inadequate ineffective "trun-
cated" use of their new versions, which reduces the potential of digital technologies in education. As a
result, the modern system of national education requires additional professional training of teachers
who can effectively use humanitarian technologies in teaching and educational work, including inno-
vative computer programs, which include new versions of Microsoft Office PowerPoint.
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Annomayun. B cmamve paccmompena mexHono2us npou3eo0cmea HanumKka Ha OCHOGe
800bl MUHEPAILHOU CMONI0BOU ¢ 00DasIeHuem IKcmpakma wunosHuxa. Ilpedcmasnensi pesyib-
mamwl CeHCOPHOU OYeHKU pa3pabomanHo20 HanumKa.

KuioueBble ci1oBa: Bojla MUHEpaIbHAs CTOJOBAs, PACTUTEIIbHBIE KOMIIOHEHTHI, SKCTPAKT
IIUTIOBHUKA

Abstract. The article discusses the technology of production of a beverage based on miner-
al water with the addition of rosehip extract. The results of the sensory evaluation of the developed
beverage are presented.

Key words: mineral table water, herbal ingredients, rosehip extract

Introduction

The issues of human health, falsification of food products are acute at present, more than
ever. According to the analysis of the Russian market, the production of mineral table water
amounted to more than 25 billion liters in 2020, increased by 6% compared to last year.

The production of mineral table water leads in comparison with other non-alcoholic drinks
by 38.7%. This product has been popular with the public for many years. It is important to consid-
er that the larger the range of flavors offered, the better for realization. The requirements for min-
eral table water are described in the standards adopted in Russia [1, 2, 3, 4].

For the enrichment of drinks, natural vegetable raw materials are most often used. On the territory
of Russia, the available plant material, numbering over 60 species, is rosehips. Raw materials contain useful
vitamins and minerals that are important for the whole organism and digestion. The introduction of this raw
material will enrich the composition of the mineral table water with valuable active substances.

The purpose of this article is to develop a new beverage based on mineral table water with
the addition of rosehip extract. As tasks, we considered the following: to determine the optimal
dosage of the application of rosehip extract; evaluate the sensory characteristics of the resulting
beverage, calculate the cost of the resulting beverage.

Object and methods of research

In the study of the quality indicators of the final product, standard methods provided for by
GOST, as well as optical methods of chemical analysis, were used. Characteristics of research
methods:

— determination of organoleptic indicators in accordance with GOST 28188-1989. The essence
of the method lies in the organoleptic evaluation of the transparency, color, smell and taste of the bev-
erage. Transparency and color were determined visually, smell and taste — organoleptically.
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— determination of solids in accordance with GOST GOST 6687.2-90. The method is based
on determining the mass fraction of solids using a hydrometer-sugar meter (sugar meter) after a
complete inversion in the product sample with the obligatory preliminary removal of carbon diox-
ide from carbonated drinks.

— determination of acidity in accordance with GOST 6687.4-86. The method is based on ti-
tration with an alkali solution of all acidic substances after the complete release of the drink from
carbon dioxide.

— the content of ascorbic acid (vitamin C) was determined by the titrimetric method in ac-
cordance with GOST 24556-89. The method is based on the extraction of vitamin C with an acid
solution (hydrochloric, metaphosphoric or a mixture of acetic and metaphosphoric) followed by
visual or potentiometric titration with a solution of sodium 2,6-dichlorophenolindophenolate until
a light pink color is obtained.

— the content of the bioflavonoid rutin (vitamin P) was determined according to the optical
method of analysis. The method is based on the determination of the optical density of a solution
on a spectrophotometer.

— the determination of phenolic substances was carried out according to the optical method
of analysis, based on the reducing ability of these substances in the presence of Folin's reagent.

— the determination of flavonoids was carried out according to the optical method of analy-
sis on a spectrophotometer.

— the mass fraction of carbon dioxide contained in the finished beverage was determined by the
manometric method in accordance with GOST 23268.2-1991. The method is based on measuring the
equilibrium pressure in the gas space of a bottle sealed with a crown cork at a certain temperature.

— bicarbonate ions were identified in accordance with GOST 23268.3-1978. The method is
based on the neutralization of bicarbonate ions with hydrochloric acid in the presence of the me-
thyl orange indicator.

— the content of calcium and magnesium ions was determined by the titrimetric method in
accordance with GOST 23268.5-1978. The method is based on the ability of complexon Il to
form complex compounds with calcium and magnesium ions in an alkaline medium at pH 10.

— filling volume in bottles in accordance with GOST 6687.5-1986.

— sealing tightness — in accordance with GOST R 52109-2003.

— resistance of finished beverages — in accordance with GOST 6687.6-1988.

Characteristics of the raw materials used:

1. Mineral table water "Edelzhe", manufacturer JSC "Bulgarpivo"”; meets with the re-
quirements of GOST R 54316-2011.

2. Drinking water "Edelzhe", manufacturer of JSC "Bulgarpivo"; meets the requirements
of GOST R 52109-2003.

3. Dry rose hips, manufacturer restige. LLC Country of manufacture Russia, meets the re-
quirements of GOST 1994-93.

4. Fructose, manufactured by KhimPlus LLC, complies with the requirements of TU 9111-
196-79036538-2011.

5. Sodium benzoate, manufactured by KhimPlus LLC, meets with the requirements of
GOST 32777-2014.

6. Citric acid, manufactured by KhimPlus LLC, meets with the requirements of GOST
908-2004.

The optimal dosage of rosehip extract was selected based on the results of an integral sen-
sory assessment of the quality of the beverage by comparison with "reference"” indicators.

Results and discussion

The tests were carried out in the laboratory of the of Food Production Equipment De-
partment of the Kazan National Research Technological University. Figure 1 shows a block dia-
gram of experimental research.
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Systematization of scientific and technical literature on the topic of research and the for-
mation of go
als and objectives
v
Studying the state of the mineral table water market
Rationale for the choice of object and research methods
Selection of raw material component and study of its chemical composition
v

Development of technology for the formulation of a beverage based on mineral water
with the addition of rosehip extract

v v

Study of the organoleptic characteris- The study of physical and chemical indicators of
tics of the finished beverage the quality of the finished beverage

v

Development of technical documentation

v

Assessing the quality indicators of the finished beverage and determining the shelf life

v

Evaluation of the economic efficiency of mineral table water technology with the addition
of rosehip extract

Fig. 1. Block diagram of the study

The analysis of scientific and technical literature made it possible to compile the ingredient
composition of the developed drink based on mineral table water with the addition of rosehip ex-
tract. A mixture, consisting of mineral table water, dry rose hips, drinking water, fructose, citric
acid, sodium benzoate and carbon dioxide was chosen in the production of the drink.

The technological process of production includes the following stages: preparation of the
blend; filtration; cooling; saturation; bottling; sealing; labeling. Each stage of production is strictly
regulated.

At the first stage, the blending syrup is prepared in a cold way. To this end, all components —
fructose syrup, acid solution, plant extract, preservative working solution are poured into a blend-
ing vat and mixed.

The finished fructose syrup is pumped into a blending tank, then the calculated amount of
acid is added. Dry rose hips are crushed, ground, filtered, vegetable raw materials are combined
with water in a countercurrent horizontal extractor of continuous action. The residence time of the
mixture in the extractor is 5 hours. After the expiration of time, the extract is pumped into a stor-
age tank, then sent for filtration and disinfection with ultraviolet rays. The extract is then pumped
through a measuring tank into a blending tank.

Sodium benzoate is weighed and poured into a collector, where water is also added, then the
mixture enters the blending tank. The ingredients of the beverage are thoroughly mixed in the blending
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apparatus. Next, the mixture is filtered to complete transparency and the syrup is cooled to 8-10 °C.
The dosage of blended syrup into bottles is carried out by automatic syrup dosing machines.

Next, the process of removing dissolved air from the mixture and saturation with carbon
dioxide in the saturator takes place, next, the mixture is poured into containers. All bottles are la-
beled in a labeling machine, then packaged in boxes.

The introduction of rosehip extract has both positive and negative aspects. When making
the optimal amount of extract, the taste of the drink becomes more harmonious and balanced. An
excessive amount of the extract, on the contrary, gives the drink a tart, unusual taste. Therefore,
there was a need for the optimal dosage of the rosehip extract.

For this purpose, beverages based on mineral water with the addition of various amounts of
rosehip plant extract were made. Through experimental measures, the most optimal dosages of the
extract were selected in the amount of 80 ml, 120 ml, 145 ml per 1.5 | of beverage. By tasting
evaluation, the selected samples were compared with the control sample. The sensory assessment
of the quality of beverages was carried out according to the developed 25-point scale. The results

of the sensory assessment are presented in Table 1.
Table 1
Tasting results

Name of indicator

Sample 1 with rosehip ex-
tract 80 ml per 1.5 | of drink

Sample 2 with rosehip extract
120 ml per 1.5 | of drink

Sample 3 with rosehip extract
145 ml per 1.5 | of drink

Appearance

Clear liquid without impuri-
ties

Clear liquid without impuri-
ties

Clear liquid without impuri-
ties

Color

Light beige without shine

Gold with shine

Light brown with shine

Taste and smell

Slightly pronounced

Balanced

Sour

Experts identified sample 2 as the optimal one with the addition of 120 ml rosehip extract per 1.5
liter of beverage. Next, the physico-chemical parameters were assessed: the content of dry matter; acidi-
ty; the content of vitamin C, rutin, phenolic substances, flavonoids; saturation with carbon dioxide; the
content of bicarbonates, calcium and magnesium; fullness of filling; seal tightness; durability.

Physical and chemical indicators of drinks are summarized in table 2.
Table 2
Summary of physical and chemical indicators of drinks

Name of indicator Actual data

Mass fraction of solids,% 5,2
Acidity, cm?3 2,2
The amount of vitamin C, mg 280
Rutin content, mg 0,3
The content of phenolic substances, mg 150
Content of flavonoids, mg 105
Mass fraction of carbon dioxide, % 0,45
Mass fraction of bicarbonate ions, mg/dm 381,3
Mass fraction of calcium, mg/dm 83,7
Mass fraction of magnesium, mg/dm 23,3
Filling volume, cm?® 1,47
Persistence, days 120
Sealing tightness Corresponds to GOST P 52109-2003

The tightness of the capping of bottles with drinks was determined according to GOST P
52109-2003, which meets the requirements of the standard.
Next, a scale for sensory assessment of the quality of a beverage with rosehip extract and

possible defects was developed, which is presented in Table 3.
Table 3
Scale for assessing the quality of a beverage with rosehips

Name of indicator Quality requirements Possible defects

Uncharacteristic of good-quality raw materials,
fermented, taste of mold, with bitterness; excessive
or insufficient sweetness or acidity of the drink

Sweet and sour with a taste characteristic of

Taste wild rose
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Smell Clean, with a slight aroma of wild rose Strong or insufficiently pronounced

Peculiar to the color of rosehip extract,

Color golden, with a sheen Uneven, hazy, no sheen
Traqspargnt Ilgmd W'FhOUt sediment aqd Opagque liquid. The presence of suspensions, sedi-
foreign inclusions. Slight opalescence is o - .
Appearance ment, turbidity, mucus. The presence of rings, films

allowed, due to the characteristics of the raw

; on the surface.
materials used

Next, the cost of the resulting beverage was calculated. The calculation was made on the
basis of methodological materials "Cost of production and sales of products.” The calculation of
the cost of a drink based on mineral water with the addition of rosehip extract showed that the cost
of 1.5 liters of the drink is 15.71 rubles.

Conclusions

The experimental studies of beverages based on mineral canteen water with the addition of
rosehips made it possible to draw the following conclusions and suggestions:

— It was set the amount of rosehip extract for the production of the beverage, which should
correspond to 120 ml per 1.5 | of beverage or 10800 | per 90 tons of drink;

— as a sweetener the natural sweetener fructose should be used;

— it is recommended to use mineral table water with mineralization up to 1 g/l as mineral
water in order to avoid a specific salty taste;

— it is recommended to use a cold method of blend preparation with a reduction in air in-
gress into the finished blend in order to prevent the loss of biologically active substances;

— the low cost of the drink will allow the company to fully recoup the costs.

Thus, the new beverage allows to expand the range of functional water. The use of prod-
ucts such as rosehips as enriching additives to drinks is economically beneficial due to the availa-
bility of raw materials in our region. The mass production of this beverage is recommended, since
it can satisfy the growing demand for environmentally friendly products [5].
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AHnHomayun. Snumonozus ucciedyem npoyeccvl CoyuailbHO-NOIUMULEeCcK020 YAPasieHus,
8bLABTIAIEIN U ONUCHIBACT COYUANbHBIU CIOU, OCYUeCMBIAIOWUY 81ACTIHbIE QYHKYUU U ABTAIOUUL-
CA 8adNCHeUM CYOLEKMOM NOTUMUKU.

Mamepuanst, memoowl, pe3yromamsl U 00CyyHcoeHus. B cmamve paccmampusaiomcs
npobdnemvl YHKYUOHUPOBAHUS DESUOHANILHBIX NOIUMUYECKUX 31um cospemenHou Poccuu, umo
npedcmasisiem coOoll 3HAYUMYIO NPoOIeMy 6 KOHMeKCme NOoaumonocuieckoeo snanus. Ocoboe
BHUMAHUE YOeNleHO NPUKIAOHOMY acneKkmy, 20e UCHOIb3VIOMC MemoObl NOIUMUYECKOU COYUOTIO-
2Ul, NpU NOMOWU KOMOPLIX OCYUIeCMBIAIOMC 3amepbl 00UWeCcmEeHHO-NOIUMUYECKOU AKMUBHO-
cmu, 2¢hghexkmusHocmu desmenbHOCMU, NPOOIEMHO-NOBEOCHUECKUX NPOYEccos, pPAccMampuea-
IOMCsl BONPOCHI PYHKYUOHUPOBAHUS INUMHBIX 2PYNN HA PE2UOHATILHOM YPOGHE.

3akntouenue. Cepvesnvie 6b1306bl 015 POCCULCKOU 8IACMHOU UMbl CE5A3AHBL HE MOIbKO C
uoeonozuyeckol Hecoemecmumocmoto Poccuu u 3anaoa, no u ¢ 6onee 2nyouHHoU U MpaouyuoH-
HOU 2e0NOIUMUYECKOl KOHKYpeHyuell. Dmu 6b1308bl NOCMABUIU 80NPOC O KAYeCMBEHHbIX XAPaK-
mepucmuxax npeocmasumenei npagsaue2o clos, Ux cocpeodomo4eHHocCmuy Ha npobiemax Hayuo-
HAbHBIX UHMEPEeCcOos, Ymo mpedyem 3HaA4umenbH020 0OHOBNIEHUs UM U CUCEMbl UX 83AUMOON-
HoOwleHull ¢ obuecmeom

KuroueBble ciioBa: >nutoreHe3, GYHKIIMOHUPOBAHHUE MOJUTHYECKUX DIIUT, OPTaHbI TOCY-
JApCTBEHHOW BIIACTH W YIPABICHUS, PENPE3CHTATHBHOCTh, TPAaHCHAPEHTHOCTh, PE3yJIbTaTHB-
HOCTb, 3()()eKTUBHOCTH AEATEIHHOCTH ITUT.

Abstract. Elitology explores the processes of socio-political governance, identifies and de-
scribes the social stratum that exercises power functions and is the most important subject of politics.

Materials, methods, results and discussions. The article examines the problems of the
functioning of regional political elites in modern Russia, which is a significant problem in the con-
text of political science. Particular attention is paid to the applied aspect, where methods of politi-
cal sociology are used, with the help of which measurements of social and political activity, effi-
ciency of activity, problem-behavioral processes are carried out, the issues of the functioning of
elite groups at the regional level are considered.

Conclusion: serious challenges for the Russian power elite are associated not only with
the ideological incompatibility of Russia and the West, but also with deeper and more traditional
geopolitical competition. These challenges raised the question of the qualitative characteristics of
the representatives of the ruling stratum, their focus on the problems of national interests. The
concentration of the country's efforts on the creation of a powerful managerial potential will re-
quire the utmost mobilization, a significant renewal of the elites and the system of their relations
with the population.
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Key words:.elitogenesis, functioning of political elites, bodies of state power and admin-
istration, representativeness, transparency, efficiency, efficiency of elite activities.

DIUTONIOTUSL MCCIEYeT MPOLECChl COMUATBLHO-TTOTUTHYECKOTO YIPABICHUS, BBISBISCT U
OIMCBIBAET COLUAIBHBIA CION, OCYILECTBIIAIOLIMI BIacTHbIE (DYHKIMU W SIBIAIOLIMICA BakHEH-
UM CyOBEKTOM MONUTUKH. [103TOMY HE CIy4aiiHO B COBPEMEHHBIX TPYaX POCCUHCKHUX AIIUTOIO-
roB 0OJbIIOE BHUMAaHUE YIENAeTCs Ba)KHOCTU IPUKIIAJHBIX UCCIEI0BaHUM, H3YUYEHUIO IPOOIeM
CaMOMJICHTHU(HUKAIIMK DITUT, UX B3aUMOJCHCTBUIO C amapaToM TOCYAapCTBEHHOTO YIIPaBIICHUS.
Coumonornyeckue MCCIIEAOBaHUS Jal0T HauOosiee MOJIHYI0, BCECTOPOHHIOK MH(POPMALUIO JUIs
rJTyOOKOT0 aHaIM3a TeX SBJICHHUN U MPOLIECCOB, KOTOPHIE XapaKTePU3YIOT POCCHICKYIO AITUTY.

MHCTUTYTOM CTpaTernueckux ucciefoBaHuid [IATHropckoro rocyaapcTBEHHOIO yHUBEPCUTE-
Ta WU3Y4alOTCsl Pa3lIMYHbIC ACTIEKTHl (DYHKIMOHHUPOBAHUS COBPEMEHHBIX PErMOHAIBHBIX 21uT. [lpu
(opMaIbHOM COBHAJEHUM XapaKTEPUCTUK JJIMT, B CyObekTax PD cyllecTBYIOT CBOM pErMOHAIbHbBIE
OCOOEHHOCTH. JTO CBSI3aHO C HECKOJBKAMH (haKTOpaMu: JOMHHHUPYIOIIMM THIIOM ITPOHM3BOJICTBA B
PErHoHe, XapakTepoM (PMHAHCOBBIX OTHOLICHUH ¢ (efepatbHbIM LIEHTPOM, MEHTAILHOCTBIO, TPaIu-
uusivi. [1, ¢. 196] B mae-utone 2021 roga B peruonax CK®O Obuin ipoBeIeHBI SKCIIEPTHBIE HHTEP-
BbIO, ITOCBSAIIEHHBIE MIpo0sieMaM (DYHKIIMOHUPOBAHHS PETMOHAIBHBIX MOJIUTHYECKUX TUT COBPEMEH-
Hout Poccun. TTomoOHOe nccienoBanue yxe mpoBoauiock B 2018 roay, 4To mMo3BOIMIIO B CPABHEHUT
PaccMOTpETh HEKOTOPbIE TEHACHIIMM COBPEMEHHOI'O IUTOreHe3a. Bua nesarenbHOCTH peCIOHICHTOB:
aIMHHUCTPATUBHO-TIOJIMTHYECKAs, XO35MCTBEHHO-OKOHOMHYECKasi M HaydHas cdepa. Bcero Obuio
omnpouieHo 57 skcnepToB. B nensx obecneuenust KOHPUAESHINATBHOCTH MO3UIMHA OMPOLIEHHBIX, UX
MHEHHS IIPUBOJATCS 0€3 yKa3aHUsi aBTOPCTBA, YTO TO3BOJISIET C BHICOKOH CTENEHBIO HEMPEIB3ATOCTH
1 00BEKTUBHOCTH aHAIU3UPOBATh 3(P(PEKTUBHOCTD JIEATEIBHOCTH, TPOOIEMHO-TIOBEICHUECKUE JIaKy-
HBI 2JIUT HA COBPEMEHHOM JTarle.

ITpu oTBeTe Ha BOIPOC O CTENEHH COOTBETCTBHSI PErMOHAIBHBIX AJIUT KaUeCTBEHHBIM KpH-
TEpUsM M TPEOOBAHUSM, MPEIBSBIIEMBIM OOIIECTBOM K OpraHaM BJIACTH W YIPABJICHHS, MHEHUS
9KCHEPTOB PACIPENCIUINCEH CIEAYIOIIUM 00pa3oM:

Tabmuna 1
2018 . 2021 r.
Jla, B IOJTHOM Mepe 50% 53 %
He cOOTBETCTBYIOT MM COOTBETCTBYIOT HE B IOJIHOU MEpE 40 % 20 %
3aTpyaHSAOCh OTBETUTh 10 % 27 %

CornacHo MoJIy4eHHBIM JJaHHBIM, (PaKTUYECKH MOJIOBHMHA pecrioHieHToB U B 2018 roxy, u B
HACTOALIEE BPEMs 3asBISIIOT O IPOTUBOPEYMBOCTU COCTOSIHMSI PETMOHANIBHBIX 3JIMT, KOTOPBIM
HE00X0IMMO NMPUHUMATh AKTUBHOE y4acTHE B YNPABICHUECKHX IpOleccax U OJHOBPEMEHHO CO-
BEPILLICHCTBOBATh CBOM KaueCTBEHHbIE XapakTepucTuku. Cpean Hambosiee mpoOiIeMHBIX cdep pe-
THOHAJIBHBIX AJIUT OBLIM Ha3BaHBI: HEJIOCTATOYHO BBICOKMU ypoBeHb mpodeccuonanmsma (18%),
KOppyniroHHas coctasistomias (16%), poJcTBeHHbIe U TAaTPOH-KIHMeHTapHble oTHoIeHus (13%),
UrHopupoBaHue nHtepecon HaceneHus (10%). DkcnepTbl 0TMEUAloT, [0 COCTaBY U CTUJIIO YIPaB-
JIEHYECKOHN AEATEIbHOCTH PETMOHAIIBHBIE IUTHI HE SABIAIOTCA ycrosBIuMMucs. [yt u Mexanus-
MBI PEKPYTUPOBAHMS M BOCIIPOU3BOJICTBA AJIUT U3BECTHBI, HO OJOKHPYIOTCS BHYTPH CaAMHX JJIUT
BIUATENBbHBIMY rpynnamu [1, c. 194].

OTBeThI 3KCHEPTOB HA BOIMPOC, KAKUE M3 MEXAaHU3MOB PEKPYTUPOBAHUS M BOCIPOU3BOI-
CTBa PETMOHANIBHBIX JIUT SBJISIOTCS Hanbosee 3(hpeKTHBHBIMHU, IpEICTaBIEHBI B Ta0IMILIE 2.

Ta6mmma 2
2018 2021
Koomramus 43% 32%
KanpoBast poraiiysi ¢ MCIIOJIb30BaHUEM YIIPABIEHYECKOTO pe3epBa 35% 33%
[IpuBnedyeHne B OpraHbl BIACTH W YNPABICHUS TPEACTaBUTEICH OU3- 9% 20%
HEeC-AJIUTHI, HayuyHoU 35uthl, CMU
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MHHOBALMUMN

OOydeHne MpeICTaBUTENCH AINUT B CIICIUAIM3HPOBAHHBIX BY3ax

12%

14%

3aTpyIHAIOCH OTBETUTH

1%

1%

Bo3moxxHOCTB IMPUBJICYCHUSA B OpTraHbl BJIACTHU W YIIPABJICHHA HpGIICTaBI/ITeJIGfI Apyroro
CCIMCHTA JJIMT MO-IIPEKHEMY OLICHUBACTCA OKCIIEPTAMH HEBBICOKO. Yrto kacaercs BOIIpOCa 3(1)-
(1)€KTI/IBHOCTI/I HCIIOJIB30BAHUA KaApOBOI'0 pE3€pBa, TO B NAHHOM CJIy4dac ITOJYUCHHBIC 3HAUCHUSA

2018 1 2021rr. npakTUYECKU COOTBETCTBYIOT.

Crnenymolee Ba)KHOE HAIpPaBJICHUE - YCUJIECHUE OTBETCTBEHHOCTH DJIMTHI, COBEPLICHCTBO-
BaHUE BHYTPHUAJIUTHOIO B3auMojeicTus. IlpeacraBuTenu agMHHUCTPATUBHO-NOJUTHYECKUX
MIUT MOTYT OKa3bIBaTh BIIMSHUE HA ammapar rocyJapCTBEHHOIO YIIPaBJICHUS IO CJEIYIOIIUM

HaITpaBJICHHUAM:

- KOHTpOJuUpYys Onumxkaiilliee OKpyKeHHE IpeICTaBUTENeH OpPraHoB BJIACTH, a TAKXKE I0-

CPEICTBOM IPOBEICHUSI KOHKYPCOB, aTTECTAINi, KaJIPOBOTO 00ECIICUCHHUS,

- OKa3bIBas BJIWAHHUC HAa JUCHUIUIMHAPHYIO IMOJIMTUKY, KAYCCTBCHHBIC XAPAKTCPUCTHUKU U

PEe3yIbTaTUBHOCTD JEATEIBHOCTH rOCannapara;

- OKa3bIBasl BIIMSIHKE Ha 00ECIICUCHHE IETIOCTHOCTH TOCYIapCTBEHHOM CITYKOBL. [2. C. 63-64]
B Tabnuue 3 mpencTaBieHbl pe3ylbTaThl OTBETOB JKCIIEPTOB MO MPOOIEME MEXaHU3MOB

BOCIIPOU3BOACTBA PCTUOHAJIBHBIX JJIMT:

Tabauna 3
2018 rox 2021 rox

Oprasbl rocyapCTBEHHOM BIACTU U YIPaBICHUS 30% 35%
CuiioBbIe BEZIOMCTBA 22% 26%
HezaBucuMeble CTpYKTYpBI U OpraHU3aluu 5% 7%
[TonuTHyeckue napTUM U OOIMIECTBEHHO- 14% 15%
MOJIUTUYECKHE TBUKCHHS

Cdepa buzneca 8% 10%
KoHeccnonanpHble OpraHu3aiuu 4% 3%
CMU 15% 3%
Hpyroe 2% 1%

B JaHHOM CJIy4ac HACTOPAKMBACT OLICHKA BO3MOKHOCTEH HE3aBHCHUMBIX OpFaHH3aHHfI, KakK

3JIEMEHTOB I'PaX/IaHCKOTO OOILECTBa, TaK KaK MMEHHO B COBEPIIEHCTBOBAHUU (HOPM KOHTPOJIS CO
CTOPOHBI 00I1IeCTBa MPOsIBIIsieTcs Oyaylee B3auMoIeCTBUS BiIacT U obOiecTBa. [Ipu oTBere Ha
BOINPOC, HACKOJIBKO 3(PPEKTUBHBIM SIBJISIETCS B3aUMOJIEHCTBUE MPECTaBUTENICH OPraHOB BIACTH U
HaceJIeHUs, ObUIH MOJIYYEHBI CIEAYIOLINE Pe3yIbTaTh:

Tabnuma 4
2018 rox 2021 rox
DddexTuBHO MONHOIN Mepe 24 % 38 %
B cpenneii creneHpb 60 % 50 %
He s¢dextuBHO 16 % 12 %

CoBpeMeHHas Hay4dHas JUTeparypa W MpakTHUYeCcKas AEATeIbHOCTh aKTMBHO MOJHUMAIOT
po0GJieMy COLMAbHO-TIOIMTUYECKON OTBETCTBEHHOCTH 3UT. KaapoBble poTanuu B oprasax roc-
yIapCTBEHHON BJIACTH MOATBEPKIAIOT BAXKHOCTh PEIIEHHs 3TO mpobsieMbl. MHEHHUS SKCIEPTOB
IIpU OTBETE Ha BOIPOC, 00JaJaeT JU perruoHalIbHas dJIUTa MOJUTHUYECKON U COLMATbHOW OTBET-
CTBEHHOCTBIO, PACHPEACTIINCH CIEAYIOIUM 00pa3oM:

Tabnuna 5
2018 rox 2021 rox
Jla, obmamaer 13% 12%
Her, He oOmanmaer 17% 18%
O061a1a10T OTAEIBHBIE NPEJICTABUTEIH HIUT 54% S57%
3aTpyaHSAIOCH OTBETHTH 16% 13%
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B koHTeKkcTEe KapbepHOro pocTa MPENCTABUTENEH TUTHBIX IPYIIT B PETMOHAX IKCIIEPTHI BbI-
JETISIIOT ABe cocTapsitomye. CornacHo OHOM U3 HUX, BXKHBIM KPUTEPUEM KIIaCCU(PHKALIY SIBIISIETCS
CO3/IaHHME YCIIOBUH Ul HA3HAUCHMS HA KIFOYEBBIE IOJDKHOCTH W O0JaJaHue JOMHHHUPYIOUMMHU
(GYHKIMSMHA B aJIMAHUCTPATHUBHON M MyOJMYHON monuTH4ecKoi chepax. B ocHoBe apyrod To4ku
3pEHUS JISKHUT MPUHLIUIT JISTICHUS] KaphePHBIX BO3MOXKHOCTEH B MPO(ecCHOHATbHOM U COLMAIbHOM
IUIaHe, OTJIMYHME MEXAY KOTOPBIMU IPOSIBIISIETCS B IOCTHKEHHUU 1ieiel AesrenbHocTd. s mpodec-
CHOHAJIbHO OPHUEHTHUPOBAHHBIX Kaphep JAOMMHHUPYIOIIMM BBICTYIAET MPUHLMUI BOCXOJILEH BEpTU-
KaJbHOW MOOMJIBHOCTH, B IJIaHE COLIMAILHO OPUEHTUPOBAHHBIX O0Jiee 3HAUMMOE YCJIOBHE - peajn3a-
U aKTyaIbHBIX JUIs 00mIecTBa 3a1ad. [3, ¢.246] ['maBabIM KpuTeprueM 3G(EKTHBHOCTH JESITEIEHO-
CTU PETMOHAIIBHBIX NOJIUTUYECKHUX JIUT SIBJISIETCS YIIyUIlIEHHE KaueCTBA )KU3HU JIFO/IEH.

DKCHepThl BBIPAXAaIOT YBEPEHHOCTh B TOM, UYTO POTallUs KaJpoOB - OAUH W3 HEOOXOIUMBIX
[1apaMeTPOB, HAlLlEJEHHBIX HA MPOTrPECCUBHBIE U3MEHEHUS U JaJIbHENIIEEe TIOCTYNATEIbHOE pa3BU-
TtHe crpanbl. K 6a30BbIM MOJENSIM PEerHoHaIbHOTO 3NUTOreHe3a 0oJiee MOJIOBUHBI OMPOIIEHHBIX
OTHOCSIT KOOITAIUIO, «IIOCTENEHHbIN KaJpOBbIil pOCT, OPUEHTALMI0O Ha MaKCUMAaJbHYIO 3aKpbl-
TOCTb, KOTJIa IPOJIBUKEHHE TI0 KaPbePHOM JIECTHUIIE 3aTPYJHEHO U PETIIAMEHTHUPYETCS UCKITIOUH-
TEIbHO (hOPMATILHBIMU ITapaMeTpammu». [2, c. 74]

Kaprepa B UCHOTHUTENBHON BETBH BIACTH, C TOYKH 3PEHUS IKCIEPTOB, Ooyiee 3HAYMMA
JUISL pETMOHAJIBHBIX 3JIMT, TaK KaK 3TO CBSA3aHO C BO3MOKHOCTbIO KOHTPOJISL HaJl MAaTEPUAIbHBIMU U
¢buHaHCcOBBIMU pecypcamu. KoHKypupyIOlue IPpyIIbl JUT B YCIOBUSX MPSMBIX BBIOOPOB I'y0ep-
HAaTOPOB MOTYT HApyLIUTh HEPAPXUI0 OTHOIIEHUN B PETHOHE, BBICTPAWBAs CUCTEMY IaTpPOH-
KJIMEHTapHbIX oTHoweHnH. Takast cuTyarus ypeBata 000CTpEHUEM BHYTPUIIUTHBIX KOH(IUKTOB.
Kak nonaraer 3HaunTenbHast 4aCTh ONPOLIEHHBIX, B CUCTEME B3aUMOOTHOILLIEHUI OpraHOB BJIACTH,
JOMUHHUPYIOIIUE TMO3UIIUY TPUHAIICKAT UCIIOIHUTENBHON BIACTH. DTO BBIPAXKACTCS B MPUHATHH
3HAYMMBIX JUI PETMOHA PEIICHWH W B IUIAaHE BO3MOXKHOCTH KaphepHOro pocta. OueHka padoThl
MHCTUTYTOB, KOTOPBIE BBINOJIHSIIOT MPEACTABUTEIbCKHE (PYHKIUU M BBIPAXKAIOT MHTEPECHI TPpak-
JTAHCKOT'0 00I11eCTBA, HOCUT CKOpee HEraTUBHBIM XapakTep.

MHeHus SKCEpPTOB MO MOBOJLY BO3MOKHOCTEW INPEICTABUTENEH OPraHOB 3aKOHOAATENILHON
BJIACTH pazfeninuch. OKOJIO TIOJIOBUHBI ONPOIIEHHBIX (43%) cunTaoT, YTO UCIIOIHUTENbHAS BIACTh
JOMHMHHUPYET HaJl 3aKOHOIATEIbHOM, TIOATOMY Kapbepa JIeIyTara He CTOJIb 3aMaHuMBa U HE MTO3BOJISIET
MOJY4UTh 3HAYUTENIbHBIE ITpeuMyIlecTBa. Jpyras yactb (0k010 52%) BbIpakaeT YBEPEHHOCTb B TOM,
YTO, MPHHAUIEKHOCTh K JEMyTaTCKOMY KOPITYCY JaeT BeChbMa OLIYTHMbIE MpedepeHInH, 0COOEHHO
KOTJa JIeJI0 KacaeTcs MOJTHOMOYMI MpeACTaBUTENEN MOCTOSHHO JAEHCTBYIOMIMX MapiIaMEHTCKUX KO-
MUTETOB. 1 371€Ch B KauecTBe 0053aTEIbHOIO YCIOBHSI BBICTYIAET BXOXK/ICHUE B MAPTHIO BIIACTH.

@daxTophl KapbEPHOTO POCTA, CBA3AHHBIE C BO3MOMXHOCTHIO BBIXO/Ia PETrMOHAIBHBIX JIUT
Ha ¢enepaabHbI YPOBEHb, C TOUKH 3PEHUsI HKCIEPTHOrO COOOIIeCTBa BO MHOTOM OCHOBaHBI Ha
HedopManbHBIX IpakTHKax. Eme oqHa BaxkHasi cOCTaBiSIONIas - MPUHAUIEKHOCTh K KOMaHAE U
COBMECTHas paboTa ¢ MOJIUTUKAMU (peepatbHOr0 ypoBHs. B kauecTBe aabTepHATUBHOTO TpeH/a
paccMaTpuBaeTCsl «KapbepHasi BOJIATUIBHOCTUY, HO 3Ta CUTYallUsl, C TOUYKU 3PEHUS SKCIIEPTOB, J10-
CTaTOYHO HeTunuyHas. [lo mpexHeMy 3HaAUMMBIM OCTAETCs BIMSHUE MapTUitHOTO (akTopa. Bme-
CT€ C TEM, MOJUTHYECKHE IMPEANOYTEeHUs OOJBIIMHCTBA MPEACTaBUTEIEH PErMOHAIBHON JIIUTHI
OYeHb TMOKO IMOJICTPAaUBAIOTCS IMOJI 3aIPOChl BpEMEHU. MeXaHU3Mbl PEeKpyTUPOBAHUS 3JIUT Yepes3
MapTUIHbBIE PECYpPChl OLIEHHWBAIOTCS, CKOpEE, B HEraTUBHOM Kitoue. B TaHHOM KOHTEKCTE UMeEeT
3Ha4YeHUE HU3Kasi BEPOSITHOCTh 0TOOpa BO BJIACTH JIO/IEH, KOTOPbIE OPUEHTUPOBAHBI B CBOEH Jiesi-
TEJIHHOCTU Ha 0OIIECTBEHHO 3HAUYMMBIN pe3yabTaT.

B oTHOmIEHUN 3HAYUMOCTH COIMAIBHO-AEMOrpaUUecKHX XapaKTepUCTUK Ipe/ICTaBUTe-
JIel PEerHOHAIIBHOM 3JIUTHI JKCHEPTHl OTMEYAKOT MPHOPUTET CTApTOBBIX Mo3uiui. Eciam mronw,
HaXOJAIIMECs y BIACTH, SBIAIOTCS IPUMEPOM BOCXOASAIICH BEPTUKAIBHON COIMATEHOW MOOHIIb-
HOCTH, TO JJISl UX JAETel IIaBHOE - COXPaHEHHE «IT03ULMi». BOo BTOPOM MOKOJIEHUN «IOMUHUDPYET
nepeMeleHne o «rOpU30HTAIN» B APYryio cdepy, yaiie Bcero — OU3HeC, Ipu 3TOM CHUMBOJINYE-
CKHMU KanmuTaj POJIUTENIe UCIIOIb3YEeTCA IS oAAepKaHus cratycay. [4 c. 123]
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B nnane He00X0AMMOCTH TIOJTYYEHUS YIPABICHUYECKOTO 00pa30BaHUs SKCIIEPThl OTMEYAIOT
HECKOJIbKO BapHaHTOB. COIJacHO OJAHOMY M3 HMX, CIIEHUAIbHOrO 00pa30BaHMs Ul YCIEIIHOM
Kapbepbl B OpraHax BJIACTH W YNPAaBIEHUS SBHO HeqocTtaTouHo. Hanuuue cBsizel, BXOXKIEHUE B
IpYIIy JIOSUIBHOCTH, JAOMHHHMPOBAaHUE HE(POPMAIbHBIX IPAKTUK BHYTPUAIUTHOIO B3aUMOEH-
CTBUSI — HEOOXOIMMBIE YCIIOBUSI, XapaKTEPHbIE JUISl 3aKPBITHIX KOPIIOPATUBHBIX CTPYKTYp. pyras
O3NS 3aKJII0YAETCA B TOM, YTO yIpaBlIeHYeCKOe 00pa30BaHUE SBIISIETCS 0043aTebHBIM U YHU-
BEPCALHBIM JIJISl PYKOBOJICTBA B JIFOO0H cdepe AesITeIbHOCTH.

Takum 00pa3oMm, Ha COBPEMEHHOM 3Talleé CEpbe3HbIE BBI3OBBI ISl POCCUHMCKOIN BIacTHOM
AJIUTHI CBSI3aHbI HE TOJIBKO C MIE0JIOTMUECKON HECOBMECTUMOCThIO Poccuu u 3anazna, HO U ¢ Oosee
rITyOMHHON M TPAJUIMOHHON reONOJUTUYECKONH KOHKYPEHIIMEeH. DTH BBI30BBI MOCTABHIN BOIPOC
0 Ka4ECTBCHHBIX XapaKTEPUCTHKAX IPEICTAaBUTENICH MPABAILIETO CIO0sI, UX COCPENOTOUYEHHOCTU Ha
npobiemMax HallMOHAJIBHBIX MHTEpecoB. KOHIEHTpalus yCUiInii BIACTHBIX AJIUT B TUIAHE CO3JaHUS
MOIITHOT'O YIIPaBJIEHYECKOTI0 NOTEHIMaIa TpeOyeT npeienbHOi MOOMIN3aiK, 3HAYUTEIBHOTO 00-
HOBJICHHSI SJIUT ¥ CUCTEMBI X B3aMMOOTHOIICHUI C OOLIECTBOM.
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Annomauyusn. Pazeepnyswuecs nemom 2021 2. codvimus eokpye Agheanucmana, cmanu
CBUOEMENbCIMBOM 2eONOIUMUYECKO20 NepeyCmpoucmea Mupd, C6a3aHHO20 C OKOHYAMEeNlbHbIM
KpyuieHuem MOHONONAPHO20 mupoycmpoticmed. CKenmuku 3aa6uii 0 mom, 4mo Mup nozpyica-
emcsl 8 Xaoc, 8 CesA3U ¢ YX000M ¢ noaumudeckou apenvt 2cecemona (CLLA); onmumucmol cmanu
Ymeepacoams 0 CMAaHOGIeHUU OCHO8 MHOCONOJISPHO20 MUPA, C HOBBIMU 8 MENCOYHAPOOHBIX ONi-
HOWEHUAX NOJIOCAMU 61acmu (MUoepamu) U HOBbIMU 2eONONUMUYECKUMU «NPAGUILAMU USDbLY.
Besonacnocms cmana 00Hotl u3 Ki0UesbIX YeHHOCMeU COBPEMEHH020 noaumu4ecko2o mupa. Oco-
OEeHHO YeHHOU cmana KoAIeKmMusHas 6e30NacHOCmMb HA 8bl308bl CUCTNEMHbBIX Yepo3. Pocm necma-
OUTLHOCU 6 KOHKPEMHOM PEecUOHe MOJCEeMm Gbl36aMb YEHHYIO0 Peakyuio U nopooums YCuieHue
Heynpaensiemoeo xaoca. Cnpagumscsi ¢ makumu 8bl308AMU BO3MONICHO, UL CO30A8 KOJLIeKMUB-
HYIO cucmemy 6e30nacHOCMU, UCKTTIOYAIOWYI0 OUKMAN CO CMOPOHbL MUPOBO2O 2e2eMOHA.

Coovimus nema 2021 2. 6okpye Ageanucmana nokazanu, HACKOAbKO XPYNKUM MONCEM
ObLIMb MUD U CYUWECMBYIOWAsL CUCEMA MeHCOYHAPOOHbIX omHoutenull. Tloposxcoentoe npooou-
MOU 8 9MoM pecuoHe 3anadnol koaruyuu 6o 2aase ¢ CLIA norumukoti Hacaxcoenuss 0emMoKkpamu-
YeCcKux yeHHocmetl, HOPOOULO Yenblil Psi0 CePbEe3HbIX COYUATbHO-IKOHOMUUECKUX U KYIAbMYPHO-
noaumudeckux npoonem. Pso eedywux cmpan smoeo pecuona (Poccus, Kumau, Upan, Unous)
gcmanu neped npooaemoll npedomepaujetus pacnpoCcCmpaneHus Heynpasisaemo2o xaoca u ooweu
decmaobunuzayuu oocmanosku 8 Eepasuu — 6 pecuone no aunuu Kasxasz — Kacnuii — Cpeonss Asus
— Hamup/Tubem. Apeanckas ceonorumudeckas 0yea ModiCem cepbe3Ho 0ecmaduIu3uposams 00-
CMAHOBKY HA 8CeM e8pA3ULICKOM NPOCMPAHCMEe, eCli CB0eBPEMEHHO He KYNUPOB8AmMb G03HUKUIUE
u ucxooawue ommyoa yepo3svl. Cmamus nocéaujena anaiusy 03HUKAIOWUX 8 CEA3U C NOCIeOHUMU
ageancKumu coobIMmuiaMU yepo3 MesncoyHapooHol Oe30nacHOCmu.

KuroueBble cjioBa: Adranucral; TamuObl; BIAcTh; JIUTA; TEOMOIUTHKA; BHI3OBBI U yIPO-
3bI; BOMHA; PEIMTHO3HBIA IKCTPEMHU3M; KPH3UC; TETeMOHUS; JCCTPYKTHBHOCTb.

Abstract. The events around Afghanistan in the summer of 2021 were the evidence of the
geopolitical reorganization of the world associated with the final collapse of the monopolar world
order. Skeptics said that the world was plunging into chaos, due to the departure of the hegemon
(USA) from the political arena; optimists began to assert the formation of the foundations of a
multipolar world, with new powers in international relations (leaders) and new geopolitical "rules
of the game". Security has become one of the key values of the modern political world. Collective
security against the challenges of systemic threats has become especially valuable. The growth of
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instability in a particular region can cause a chain reaction and give rise to an increase in uncon-
trollable chaos. It is possible to cope with such challenges only by creating a collective security
system that excludes dictate from the world hegemon. The events of the summer of 2021 around
Afghanistan showed how fragile the world and the existing system of international relations can
be. The policy of imposing democratic values pursued in this region by the Western coalition led
by the United States has given rise to a number of serious socio-economic, cultural and political
problems. The leading countries of this region (Russia, China, Iran, India) faced the problem of
preventing chaos and general destabilization of the situation in Eurasia — in the region along the
line of the Caucasus — Caspian — Central Asia — Pamir/Tibet. The Afghan geopolitical arc can se-
riously destabilize the situation throughout the Eurasian space. The article is devoted to the analy-
sis of threats to international security that arise in connection with the latest Afghan events.

Key words: Afghanistan; Taliban; power; elite; geopolitics; challenges and threats; war;
religious extremism; crisis; hegemony; destructiveness.

Summer 2021 - the summer of sad anniversaries: 10 years since the destruction of Libya by
the Western coalition and the assassination of its leader Muammar Gaddafi (1940 - 2011); 20
years since the September 11, 2001 terrorist attack in the United States; 30 years since the State
Emergency Committee and the collapse of the USSR in 1991 ... Now a new date — the Afghan ca-
tastrophe ... What happened this time in the world of global politics and how will this affect the
world order? To answer this question, one can only understand in detail the events of the last hot
Afghan summer, the chronicle of which is replete with very dramatic events.

Back in 2001, US Secretary of Defense Donald Rumsfeld (1932 - 2021), answering a question
from journalists about how he managed to completely take Afghanistan in a few months (whereas the
USSR spent 10 years of war for this), arrogantly answered that the States always do it quickly and in
the best way [1]. Rumsfeld died in June 2021, weeks before the US fled Afghanistan in disgrace, leav-
ing all its allies, vassals and puppets to their fate. If in 2001 President D. Bush Jr. declared that the
United States had brought freedom and democracy to the people of Afghanistan, then in 2021 another
US President D. Biden, having forgotten about any democracy, argued that the United States would no
longer interfere in internal conflicts of other countries, and that the Afghans now have to figure every-
thing out for themselves ... But to figure it out for ourselves means plunging into the chaos of a civil
war and new foreign interventions. The problem is that the Afghans cannot figure it out on their own —
someone constantly interferes with them from the outside.

The problem is that Afghanistan has become a country of eternal problems - whoever
comes to power here, finaly, always ends up losing. The problem that arose in 2021 around Af-
ghanistan is not only geopolitical, but also of a deep elitist nature, since it concerns the problem of
the effectiveness / inefficiency of managing the existing political system here. Therefore, the ob-
ject of this study is the latest political history of Afghanistan and specifically the events of late
summer and early autumn 2021, and the subject is an analysis of those geopolitical and elitist
changes that may occur as a result of the aggravation of the situation around this country.

Geopolitical palette of modern Eurasia. To the east of the Caspian Sea, in the very center
of Eurasia, there is a region that puts a lot of pressure on it. This is a region of Central Asia (from
Kazakhstan to Pakistan), which has a constant epicenter of political tension called "Afghanistan”.
Afghanistan has always been a “black hole” for the world community, in which not only the re-
sources of the leading world powers disappeared, but also their geopolitical strategies and the
proven values of their political ideologies.

For 30 years of their alleged independence, the former republics of the USSR have shown
their complete state failure. The political regimes (especially in the Central Asian) republics turned
out to be extremely weak and ineffective. These "state projects” were successful only when they
were part of the Soviet Empire. The entire post-Soviet space is still going through a serious crisis
due to the destruction of ties that existed during the Soviet era. The hope for a "nationalist project”
proved so painful that it had to be abandoned because it led these countries to a dead end.
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In terms of their qualitative (professional) indicators, the political elites of Central Asia are not
much different from the political elites of Afghanistan, who surrendered at the mercy of the Western
coalition first, and then the Taliban. Betrayal is in the blood of these elites, because there is no patriotic
support and a sense of national history. Afghanistan never became a nation state. Afghans are not a
nation, but a certain sum of ethnic groups living together. We see the same thing today in Ukraine, in
Georgia, in Tajikistan and in a number of other countries of the world. Formally, there is a state, but in
reality there is no nation. This is the main problem of all these polities.

The puppet political elites of Afghanistan have shown what awaits other elites of neighbor-
ing states, deprived of a self-developing elite. These elites have crossed that line of degradation
through which a return to constructive development is no longer possible. And even frequent state
military coups will not fundamentally improve the situation. The game of democracy was for them
a veil, behind which was hidden their traditional authoritarianism. Therefore, it is not surprising
that as soon as the withdrawal of American troops began, part of the political elite of the puppet
government of Afghanistan went over to the side of the Taliban[2]. It was the betrayal of the elites
that confirmed the diagnosis of the Afghan authorities - the authorities rotted from the inside.

The quality of the Afghan pro-American elite is evidenced by the fact that those who could not
get rich on corruption were forced, after migrating to the EU or the US, to become a pizzeria courier.
So did the former Minister of Communications of Afghanistan (2017-2018), Syed Ahmad Shah Sa-
daat, who began working in Leipzig for the German fast food delivery service Lieferando. And he
doesn’t see anything shameful in this, it’s just that a person has run out of his savings. He was forced to
resign under pressure from the authorities, who forced him to engage in corruption schemes [3].

It is no secret who supports Islamic extremism (the Taliban, ISIS, Al Qaeda - all organiza-
tions banned in Russia) are Qatar, Saudi Arabia, Turkey and Pakistan. The political office of the
Taliban has been in Qatar for many years. After the fall of Kabul in the summer of 2021, many
leaders of this movement moved from Qatar to Afghanistan.

The patience of the Taliban is simply unique. In 20 years they have become very cautious.
They wised up and became outwardly more respectable. They have changed in practice, but not in
essence, in the form of behavior, but not in the content of their worldview. For the Taliban them-
selves, the basis of their political thinking is the traditions of militant Islam (“it is easier for them
to shave all women baldly than to shave off their beards”).

Afghanistan has lived in a state of US-organized chaos for 20 years. Experts characterized
this situation as an epidemic of madness, as medieval darkness, as a legalized kliptocracy, as a cor-
ruption paradise, as a parody of democracy... The United States officially declared its “noble” in-
tentions to defeat terrorism in Afghanistan and build a just democratic state. In reality, behind this
demagogic screen, carnival political scenery was hidden: “Afghan democracy” became a real par-
ody of Western democracy, became its caricature. It took the USA 20 years and two trillion dollars
to replace the Taliban in Afghanistan with... the Taliban. By its absurdity, this result shocked the
whole world ...

Afghanistan's GDP is approximately $20 billion. This is one of the poorest countries in the
world. During the 20 years of American occupation, Afghanistan has become a center for the pro-
duction of drugs. Afghanistan is the most "planned"” economy in the world - 90% (up to 10 billion
dollars a year) of all opiates are of Afghan origin. Poppy fields defeated civilization, and the mafia
has become a real political force here.

The humanitarian catastrophe in Afghanistan is also expressed in the fact that there is an
intense "brain drain” from the country - the United States evacuated almost all socio-economic
qualified Afghan personnel, thereby "bleeding” the already weak economy of Afghanistan [4].

The US is leaving. Recedes into the history of its hegemony. They didn't just leave - they
actually shamefully fled from Afghanistan. This is the collapse of America as a unipolar world, in
which they still tried not only to live, but also to prosper. By 2021, Russia again turned out to be
the No. 1 geopolitical player in this important region for itself.
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The American project for the fragmentation of Eurasia implies the presence of controlled
chaos. But as political practice shows, it is increasingly difficult for the Americans themselves to
manage this chaos, which is becoming more and more uncontrollable. The fragmentation of the
Middle and Near East is a serious threat to the chaos of the entire region, threatening not only
countries such as Turkey, Iran and Pakistan, but also the Central Asian former republics of the
USSR. In Syria, this project (thanks to Russia) ended in failure. But it could happen again in Af-
ghanistan, Pakistan, Iran and Turkey. And here a natural question arises: how beneficial will it be
for Russia to preserve the integrity of these states? To what extent will it be beneficial for the Cen-
tral Asian republics themselves to remain “independent” (primarily from Russia)? These questions
either have a delayed answer, or don’t have one at all...

""Afghan knockout™ of summer 2021 The United States led in 2001-2021. in Afghanistan the
longest war in its political history. US President D. Biden called the withdrawal of American troops
from Afghanistan "an incredibly successful mission." According to the head of the White House, the
mission was "successful” due to the "outstanding abilities, skills, courage and dedication of the Ameri-
can military, diplomats and intelligence officers." Biden said that they had to risk their lives for several
weeks, taking Americans and citizens of other countries out of Afghanistan [5].

The situation in Afghanistan in the summer of 2021 was the most humiliating defeat for
Washington in a century, dealing a terrible blow to the collective reputation of the United States
and its allies. In the story of the fall of Afghanistan, everything turned out to be false: a false victo-
ry, a false order, a false democracy, a false government, a false president and false allies. Every-
thing turned out to be an imitation. The real is just lies and self-deception. But the challenges and
threats from authoritarianism, extremism and religious fundamentalism turned out to be real. In the
summer of 2021, Asian archaism won over Western Atlantic modernity in Afghanistan. The politi-
cal cultural traditions of Afghanistan prevailed over American liberal totalitarianism.

The Afghan government created by the United States since 2001 was completely dependent on
Washington and had no chance of standing up against the radical Taliban on its own. The puppet re-
gime existed on the bayonets of the occupying forces (USA and NATO) and was the scenery in a po-
litical performance called "democratization of Afghanistan.” The US investment in this project (in 20
years they spent more than $2 trillion here) turned out to be disproportionate to the result obtained - the
system collapsed as soon as the US began to withdraw its troops. For 20 years (from 2001 to 2021), the
United States failed to create an effective political regime in this country - the political regime turned
out to be unviable, and the 300,000-strong Afghan army, created according to American patterns, al-
most voluntarily went over to the side of the ideological enemy (the Taliban ™). We have already seen
similar stories in Syria and Iraq, when the "democratic forces™ trained by the Americans in their entire-
ty went over to the side of radical Islamic extremists.

The puppet pro-American regime in Kabul fell immediately, having lost the support of its
overseas curators. All political puppets behave accordingly: they try to survive and die according
to the same formula — dubious, bad, shameful. They "dance” under the dictation of their puppet-
eers. On Sunday, August 15, 2021, in connection with the entry of individual Taliban troops into
Kabul, the President of Afghanistan (2014-2021) Ashraf Ghani resigned and hastily fled the coun-
try. According to the Special Representative of the President of the Russian Federation for Af-
ghanistan, Director of the Second Department of Asia of the Russian Foreign Ministry Zamir
Kabulov, Ashraf Ghani “was elected in a dubious manner, ruled badly and ended shamefully.
There is no other definition for this person. He deserves to be brought to justice and accountable
by the Afghan people.”[6] The day before, in his televised address to the Afghan people, he dema-
gogically stated that he was "ready to lay down his life to the last”, but in the end he "fled in the
most shameful way." The press secretary of the Russian Embassy in Afghanistan, Nikita Ishchen-
ko, said that A. Ghani tried to take money out of Kabul - four cars were full of money, they tried to
stuff the other part of the money into a helicopter, but not everything fit. And part of the money
was left lying on the runway [6]. A purely operetta story in the spirit of the tradition of carnival
political culture.
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As part of the tradition of carnival political culture, rumors began to spread that the fugitive
President A. Ghani was arrested in the United Arab Emirates (UAE), and the 8 billion dollars he had
taken out were confiscated. The US accused him of thwarting their “peaceful” project of transferring
power to an interim government with his cowardly escape, as a result of which the Taliban seized
power in Afghanistan. A. Ghani had to refute this information and explain his departure by his unwill-
ingness to arrange civil bloodshed in Afghanistan. He promised to return, but did not specify when and
under what circumstances. He stated: “I am accused of taking money with me. But this is all a lie, I left
the country in one shirt, turban and shoes and could only take a few books in one bag” [7].

A real tragedy broke out at the Kabul airport when local residents collaborating with the US
occupation regime tried to fly out of Afghanistan. Chaos was observed at the Kabul airport for several
days, as a result of a stampede, from 20 to 40 people died — dozens of Afghans tried to cling to the fu-
selage of an American military transport aircraft leaving Kabul. Several people fell after takeoff [8].

Revenge has become the norm of American foreign policy. This became especially evident
after August 26, 2021, when a series of terrorist attacks took place in Kabul. Then, as a result of
two explosions at the gates of the airport named after Hamid Karzai, 200 people were killed and
about a thousand were injured. Among the dead were Afghan civilians, 13 American, 2 British
soldiers and Taliban militants. The Islamic State claimed responsibility for the attack. US Presi-
dent Joe Biden has allowed the US military in Afghanistan to take any revenge for their colleagues
killed in Kabul. “The President made it clear to the commanders that they should stop at nothing
and make the terrorists of the Islamic State (an organization banned in Russia) pay for the death of
American soldiers.” Later, it was know that after a suicide bombing near the gates of the Kabul
airport, the US military opened fire indiscriminately on Afghan civilians. One of the survivors said
that the Americans thought there were more terrorists, so they started shooting into the panic-
stricken crowd. Information also appeared that most of the victims died precisely because of the
fire of the US military, and not because of the explosion. Eyewitnesses claim that American sol-
diers shot to kill —in the head and chest.[9]

These events only inflamed geopolitical passions around Afghanistan. At the same time, in
Brussels, deputies of the European Parliament called on the EU to develop a new strategy for Af-
ghanistan, noting that Russia and China could fill the political vacuum. For them, the threat was
not the Taliban, but the Moscow-Beijing political alliance! The document noted that the hasty
withdrawal of US and NATO troops from Afghanistan without establishing a base, and the col-
lapse of Afghan institutions and security forces allowed the Taliban to "suddenly quickly seize
power in the country” [10]. The deputies called for refraining from violence and respect for fun-
damental human rights and international humanitarian law. In this regard, “the EU needs to devel-
op a new strategy for Afghanistan and the region, taking into account the new circumstances, giv-
en that Russia and China will quickly try to fill the political vacuum. In particular, Pakistan, Iran
and India should be encouraged to play a constructive role in Afghanistan” [10].

On August 31, 2021, the last American soldier left Kabul, after which the representative of
the Taliban, Zabihullah Mujahid, said that with the departure of the last American soldier, Afghan-
istan became completely independent. The Taliban announced the imminent creation of the Islam-
ic Emirate of Afghanistan [11].

The story is over to start again.

During the 20 years of the war, almost all the leaders of the Taliban accidentally turned out
to be alive and in 2021 headed the new Afghan government. Such a political riddle can only be
unraveled using conspiracy theories. If we take into account that the leaders really came to power,
who at one time spent time in the American Guantanamo prison - which became a kind of forge of
international terrorism personnel - then there is a suspicion that these persons (passed through the
hands of the CIA) are recruited US agents.

Afghanistan is constantly under the threat of another civil war — "the war of all against all."
Such a war in this country is actually a feudal civil strife of individual "feuds” with each other.
Moreover, the authorities of neighboring Pakistan are actively interfering in this feud, which, after
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the US left, consider themselves the main "curators™ of this territory. According to unofficial data,
Pakistani troops took part in the civil war in Afghanistan on the side of the Taliban - Islamabad Air
Force and special forces took part in the operation to seize the Panjshir Gorge (Panjshir province,
where in August - September 2021 was the main center of resistance to the Taliban).

Islamic Emirate of Afghanistan. The terrorist organization Taliban, banned in Russia, is
positioned as a fundamentalist religious organization with a very archaic ideology and radical ex-
tremism. The Taliban, even with their appearance, demonstrate to the whole world their patriarchy
and adherence to archaic traditions. Dressed in bloomers, long shirts and turbans, with eyes lined
with antimony. Lined eyes are not at all a distinguishing feature of the Taliban themselves, and
they have nothing to do with the views of the members of the group. This is a long tradition in
some parts of Afghanistan. According to popular opinion, antimony kills harmful bacteria, protects
the eyes from infections, sand, sun, and it protects children from the evil eye. “In Islamic culture,
eyeliner is of particular importance: in Muslim texts, one can find recommendations to apply an-
timony to the eyes to improve vision and better eyelash growth, which the Prophet Muhammad
gave to his followers — it is said that he himself applied it to the eyelids.” [12] This tradition has
given rise to a myth in the West, similar to that of the horned helmets of the Vikings. The fact that
the Taliban used eyeliner struck the American and British military in the early 2000s — they per-
ceived it as unequivocal evidence of the homosexuality of the Taliban fighters and their penchant
for pedophilia” [12]. It was the chronic misunderstanding of local traditions that predetermined the
defeat of the Anglo-Saxons in the war with Afghanistan.

Having captured Kabul, the Taliban announced the creation of a theocratic emirate in Afghani-
stan, which became the third in recent political history (after the once-existing "Emirate of the Cauca-
sus" and ISIS). Unlike neighboring Iran, which is a theocratic republic, this emirate sets itself the task
of restoring the caliphate. Recall that the Caliphate has no borders. Caliphate is where Muslims live
who share the political ideas and ideals of the Caliphate. In their military-political declaration (Declara-
tion of the Islamic Emirate of Afghanistan) published on the occasion of the "Afghan Independence
Day" (August 19), the Taliban stated that the Afghans "defeated one after another the three largest im-
perialist powers in three centuries” - the British Empire, the USSR and USA. The “Afghan Independ-
ence Day” itself is celebrated on August 19 on the occasion of the signing of the Anglo-Afghan Treaty
in 1919, when Great Britain recognized the independence of Afghanistan [13].

Taliban spokesman Zabihullah Mujahid said on Twitter: “Afghans are very proud that their
country is now on the verge of independence from American occupation. This is a divine blessing
for which all Afghans should be grateful” [13]. The Taliban believe that 102 years ago, the Muja-
hideen (freedom fighters) of Afghanistan gained independence “from British colonial rule as a re-
sult of eighty years of resistance.” They linked the “collapse of the British Empire at the hands of
the Afghan Mujahideen” with the “salvation from the shackles of colonialism™ of other nations
[13]. The Taliban also believe that it was they who defeated the USSR, “erasing its name” from
the political map of the world. Now the United States "failed miserably in resisting the Mujahi-
deen and were forced to leave Afghanistan” [13].

The world powers (empires) that came to Afghanistan (the British Empire, the USSR, the
USA) always did not have enough time, resources, or patience to establish their own order here.
The Afghans have always known how to wait, and this is their hidden strength. When the Gentiles
left Afghanistan, their general rollback into the past began, when their empires began to degrade
and disintegrate. The Afghans perceived this process as their victory over the forces of world evil.
Afghanistan, thus, became the highest point of the power of the imperial expansion of a particular
empire, after which the empires entered the era of their decline.

Since coming to power in 2021, a Taliban spokesman has declared that he guarantees the
freedom and independence of every nation. The Taliban's political statement stated: 1) Every na-
tion has the right to freedom and independence. 2) No one is allowed to use the territory of Af-
ghanistan for attacks on other countries, including neighboring states. 3) Women's rights (includ-
ing education) will be protected under Sharia. 4) The Taliban do not seek revenge and promise
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pardon even to those who worked for the former regime or foreign forces. 5) Private media should
"remain independent” but “should not work against national values". 6) Interaction with other
countries will continue, Afghanistan does not need enemies either at home or abroad. 7) The secu-
rity of foreign citizens in Afghanistan is guaranteed. 8) Natural resources will be used for the "re-
covery and prosperity” of the country. 9) Afghanistan intends to eradicate the drug trade... [14]
The Taliban also announced a general amnesty for former government officials and called for the
resumption of work in state institutions. The Taliban declared that they would not take revenge on
the representatives of the former authorities and the security forces. The Taliban who entered Ka-
bul were among the first to take control of Kabul University and the building of the Ministry of
Education. They promised that women would be given the right to work and study [15].

As an emirate, Afghanistan will turn into an archaic proto-state, from which, as unneces-
sary, all representatives of the scientific and technical elite will be expelled (or destroyed). The
country will return to subsistence farming, which guarantees it a beggarly half-starved existence.
In social politics, such political regimes adhere to the principle of "prayer instead of food", since
they are not able to solve any social problem.

In geopolitical terms, the expansion of the Taliban will be possible if their internal consoli-
dation is successful (there are many different ethnopolitical groups within this disparate move-
ment) and if it unites with other extremist groups (primarily ISIS and Al-Qaeda). With this consol-
idation, the Taliban will gather the necessary military forces for their external expansion. And here
the question arises — where will this expansion go: to the West (towards Iran), to the North (to-
wards Russia's zone of responsibility), to the East (China), or to the South (towards Pakistan, India
and ... Saudi Arabia)? Iran and Russia are too strong players to openly conflict against them. China
too. The Pakistani direction remains. The paradox lies in the fact that in the 1980s it was the Paki-
stani secret services that created the Taliban movement in order to promote their military-political
projects (primarily against India). The US and the EU (=NATQ) may at best find themselves in the
role of an outside observer, at worst, in the role of a behind-the-scenes provocateur. But the
strengthening of the Afghan threat can lead to the rallying of the four players interested in resolv-
ing this conflict - Russia, China, India and Iran.

According to the most pessimistic forecasts, internal Afghan problems are capable of under-
mining the forces of the Taliban and destroying the very state foundations of this territory. The socio-
political problems of Afghanistan largely arose from the geography of this state - it includes territories
that are ethnically difficult to get along with each other. This is a patchwork quilt. The attitude of world
civilizations towards this state is hidden in the very name of it: “Afghani” in Persian means “silence”,
“silence” (in Turkic — “gone, hidden”), i.e. lack of information. Historically, they did not fit into any of
the empires, always remaining in their backyards and therefore disappeared (rarely appeared) on the
pages of their stories. Such a format will always generate instability and conflicts. The way out is in the
disintegration of this structure, in the creation of several independent states on this territory. Thus, the
northern territories of Afghanistan are practically not controlled by the Taliban. This is the zone of the
so-called. "northern alliance”, which has always had "its own dissenting opinion". This territory is the
first candidate for secession from Afghanistan and the creation of an independent state there. In the
history of Afghanistan, several independent Pashtun kingdoms existed on its territory (Durran Empire,
Balkh Kingdom, Kabul Kingdom, etc.).

If the main goal of the Taliban is the revival of the caliphate, then their vector of movement
will certainly lead them to Saudi Arabia - to its historical homeland. Caliphate cannot exist within
the framework of one state. He needs imperial expansion, he needs geopolitical scope.

All this indicates that the Taliban in Afghanistan is serious and for a long time. And this is
by no means a vegetarian political regime. This is a predator that can grow up to become a region-
al geopolitical allosaurus. And this “Afghan allosaurus” (“allosaurus aphganus™) can present the
world community with many more big and small surprises.

Russian assessment of the Afghan events. The official Kremlin is closely following the
events in Afghanistan. Moscow is mainly concerned about security on its southern borders. And
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they are vast - from the Black Sea basin to Peter the Great Bay in Vladivostok — all this is its
"South". According to the President of Russia V.V. Putin, the crisis in Afghanistan is connected
with an attempt by the United States to impose its values on this country. Now that the organizers
of this experiment are “hurriedly retreating”, the consequences have to be disentangled by the en-
tire world community. “The current round of the crisis in Afghanistan is a direct consequence of
irresponsible attempts to impose foreign values from the outside, the desire to build so-called
democratic structures using political engineering, not taking into account either the historical or
national characteristics of other peoples, ignoring the traditions by which they live in other coun-
tries” [16] . The assessments of Russian politicians are in tune with many foreign experts, who
recognized the US "experiment™ in Afghanistan as a failure.

According to V.V. Putin, the US military operation in Afghanistan turned out to be a zero
result — the Americans tried to "civilize" the Afghans and introduce their own standards of life
there, but "it is impossible to impose anything from the outside." The American troops “tried,
without offending anyone, to civilize the people” living in Afghanistan, and to introduce “their
own norms and standards of life” there, including “the political organization of society ... this must
be done in a civilized way: carefully, maintaining positive trends, not in a hurry, be patient.” “The
result is only tragedies, only losses for those who did this, and for the United States, and even
more so for those people who live on the territory of Afghanistan. The result is zero, if not to say
that everything went to the minus” [17].

In connection with the Afghan events, Secretary of the Russian Security Council N.
Patrushev said that Russia, in order to peacefully resolve problems in Afghanistan, “will primarily
focus on political and diplomatic efforts, together with partners, look for ways to establish an in-
tra-Afghan dialogue and peacefully resolve the problems existing in the country ... Russia is inter-
ested in a peaceful, united and developing Afghanistan, from whose territory threats to the region
will not emanate. We are ready to establish a dialogue with those forces that will rely on the will
of the Afghan people, follow their aspirations and work to transform Afghanistan into a normally
functioning, strong, prosperous state[18].

President of Russia V.V. Putin then called for an end to "the irresponsible policy of impos-
ing someone else's values from the outside” and "the desire to build democracy in other countries
according to foreign patterns”, without taking into account historical, religious and national char-
acteristics. He also noted that it was counterproductive to impose values alien to Afghanistan in
spirit. According to him, such experiments only lead to the destruction of the state. At the same
time, it was important to preserve the integrity of Afghanistan [19].

Fall of the hegemon. What the modern world is experiencing is often defined as "interreg-
num" — a change of dominance, the departure of old leaders and the arrival of new hegemons. On
the example of other regions, we have a rough idea of how this happens [20]. But the case of Af-
ghanistan illustrates for us the state of a new "interregnum®, when the usual order of things is be-
ing lost, and the new order has not yet come. A senior researcher of Stanford Institute for Interna-
tional Studies and Director of the Center for Democracy, Development and the Rule of Law Fran-
cis Fukuyama in august 2021 gave a frank assessment to the end of American power. In his opin-
ion, "America has turned away from the world", its hegemony has fallen. “In fact, the end of the
American era came much earlier,” explains Fukuyama. — Moreover, the reasons for the weakness
and decline of America are more internal than external. The country will remain a great power for
a long time to come, but its influence does not depend on foreign policy, but on whether it can deal
with internal problems ”[21].

The United States, like a "shining city on a hill," has always stank pretty badly with its
clogged "sewer pipes" (the so-called "deep state"). President D. Trump promised to wash away
these “slops” and clean (“drain”) the “swamp”, but he failed in this matter (“the garbage heap”
turned out to be stronger than his “good will”). And here is a new shock - the summer of 2021.
Flight The United States from Afghanistan is regarded as a disgrace, as a collapse, as a shame, as a
catastrophe for Washington's foreign policy. This story is characterized as the "American Afghan

160 Bbinyck Ne4, 2021



COBPEMEHHAA HAYKA W UHHOBALUWUMU

embarrassment”, which plunged America into the darkness of its political timelessness. The USA
started to play and revealed itself to the world as an authoritarian political regime with a totalitari-
an liberal ideology and a completely unpredictable and irresponsible cliptocratic elite.

The United States is still lost in its assessments of Al-Qaeda, ISIS and the Taliban - accord-
ing to one version, they defeated them a long time ago, according to another, they are still success-
fully defeating them [22]. Official Washington generally has an extremely superficial understand-
ing of the traditions and customs of the peoples of Eurasia. It is from this “surface” that their main
miscalculations and mistakes stem.

The US occupation rule in Afghanistan is well known: the war with the Taliban was con-
ducted formally (on paper); in the country there was a significant increase in the production of
heroin; there was a mass impoverishment of the population and a rapid corruption enrichment of
the ruling elite; all presidential elections in this country during this time were frankly rigged, and
everyone was silent about this ... It should be clearly recognized that Afghanistan is Washington's
most unsuccessful "experiment” in the last century. But, despite all this, the leadership of NATO
(= USA + EU) placed all responsibility for what happened in Afghanistan on ... the political lead-
ership of Kabul.

The cultural agenda of the United States completely falls under the canons of the classic
political carnival. The face of the late American empire was the LGBT project. All neoliberal pro-
grams are grotesque, a stage for the amusement of the performers themselves. And this clowning
can only be forced on others by force of arms. Their reaction to the global crisis is intellectually
inadequate. At the same time, the notorious Western values turned out to be nothing more than a
political mythology about the superiority of Western civilization over all the others. Carnival polit-
ical culture has completely ruined the reputation of the collective liberal West.

Thanks to the United States, Afghanistan has become an anti-world, plunging into the cha-
os of a carnival political culture. As a political anecdote, there is information that the United States
has invested $ 1 billion in the development of the LGBT community (“radical gender feminism”)
in Afghanistan ... Instead of solving the problem of hunger, Washington decided to take care of the
sexual situation of local minorities. This is a complete misunderstanding of local specifics. More-
over, the US appointed the most thieving rogue politician as the president of Afghanistan, who
could only promote their corruption schemes. During this time, fifty new American billionaires
appeared in the United States itself on Afghan money ... The political elites of the United States
created not only the most corrupt political regime in the history of Afghanistan, but also mired
themselves in this bottomless corruption (according to official data, there is practically no corrup-
tion in the United States, because that it is impossible to calculate these astronomical figures under
terrestrial conditions).

The events of the summer of 2021 showed that Afghanistan had gone over to the side of
the Taliban, thereby dealing a blow to the entire American project of westernizing the world. If in
Vietnam the United States suffered a military and political defeat, in Afghanistan they already suf-
fered a global political and moral catastrophe. The superpower myth has failed. The US was not
even helped by conspiracy theories. From an elitist point of view, the diagnosis sounds like this: a
deep crisis of professionalism within the world's ruling Western elites, led by the United States.

* * *

In 2021, the Taliban won a moral victory over the United States because the people of Af-
ghanistan decisively rejected the political model that the collective West has been imposing on
them for 20 years. All US doctrines (about triumphant liberalism and flourishing democracy) col-
lapsed overnight. The archaic attack on the world began. Especially in that part of the world where
the archaic had its traditionally strong positions. The United States has always associated itself
with modernity and progress, and its enemies with archaism. But in Afghanistan, American mo-
dernity ran into not just a local archaism, but a systemic challenge that they could not cope with.

The United States is withdrawing from Afghanistan, trying to prevent Russia and China
from entering. The goal of their strategy is to blow up the borders of Iran, Russia, India and China
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along the entire Afghan perimeter. They are good at sowing the seeds of geopolitical destructive-
ness. But those who sow the wind, as you know, reap the whirlwind. It is already obvious that no
one will be able to cope with the Taliban just like that. The Taliban can only be destroyed by the
power of an idea. But the collective West, led by the United States, does not have such ideas, and
their appearance is hardly expected in the near future ...

What the US has been doing in Afghanistan for 20 years is an explosive mixture of subtle cal-
culation and gross miscalculation. In this sense, Washington outplayed everyone - mainly himself ...
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Annomauyun. Eepasuitickuii 5KOHOMuUYecKUll COM3 KAK MeNCOYHAPOOHAs. Op2aHu3a-
Yusl peCUOHANLHOU IKOHOMUYECKOU UHMeZpayuu A611emcs CPeOUHHbIM NPOCMPAHCMBOM, 8 PaM-
Kax komopozo gopmupyemcs 2nobanvhwiii npoexkm bonvuwozo Espasutickoeo napmuépemsa. Tpu-
aoa espazutickux eocyoapcme EADC (Poccus, berapyce u Kazaxcman) popmupyrom ocrhogy Oan-
HO20 COM03a U UHMe2payuoHHbIl nomenyuan e2o pazsumus. Cneyuguxa ceocpaguieckozo npo-
cmpancmea EADC cocmoum 6 conpsicenuu ¢ 8axchetuuumu MeicoyHapoOHbIMU OPeaAHUAYUAMU
Eepazuu, 6 ceononumuueckux u 9KOHOMU4ECKUX epanuyax Komopwix passusaromcs Lllanxaiickas
opeanusayus compyonuuvecmea (LLIOC), Coopyacecmseo Hezasucumoix I'ocyoapcme (CHI), Es-
ponetickuti coro3 (EC) u dp. Ocoboe mecmo s3anumaem neghopmanvHoe odveounenue cmpar Ilpu-
kacnutickoeo peecuona (CIIP), 6 apeanre Komopozo @opmupyemcs 2eonoiumudeckuti npoeKm
«bonvwoii Kacnutiy. B pamkax ykazanHou KoH@ueypayuu paccmompensbl 603MOHCHblE N0OX00bl K
conpsicenuro gaxcuevuux ceemenmos pazeumust cmpan EASC u Kacnutickozo peauona.

KiroueBbie cnoBa: EBpasuiickuil coro3, IIpukacnuiickuii pernoH, permoHajbHas WHTE-
Tparsi, IpOCTPAHCTBO, CONPSDKEHUE, METAaPOEKTHI, mapTHepcTBO, SWOT-ananus.

Abstract. The Eurasian Economic Union as an international organization of regional eco-
nomic integration is the middle space within which the global project of the Greater Eurasian
Partnership is formed. The triad of Eurasian states of the EAEU (Russia, Belarus and Kazakhstan)
form the basis of this Union and the integration potential of its development. The specifics of the
EAEU geographical space is in conjunction with the most important international organizations of
Eurasia, within the geopolitical and economic boundaries of which the Shanghai Cooperation Or-
ganization (SCO), the Commonwealth of Independent States (CIS), the European Union (EU) and
others are developing. A special place is occupied by the informal association of the Caspian Re-
gion states (CRS), where the geopolitical project " The Greater Caspian Region™ is being formed.
In the framework of this configuration possible approaches to the conjugation of the most im-
portant segments of the EEU and the Caspian region development are considered.

Key words: Eurasian Union, Caspian region, regional integration, space, conjugation,
mega-projects, partnership, SWOT-analysis

Introduction

The problems of the countries of the Eurasian Economic Union (EAEU) and the Caspian
region are quite fully researched and described in the scientific literature as independent interna-
tional entities, however, many questions remain in the specifics of the systemic nature of interrela-
tions and relations. Their relevance is determined by the characteristics of the concept of "geopoli-
tics", which studies the potential of the possible use of the factors of the physical environment of
influence and the state of resources in the interests of the military-political, economic and envi-
ronmental security of the country [21, p. 93]. In the process of development of globalization and
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internationalization, analytical studies of international relations acquire theoretical and practical
significance as the most important actors of the modern world political system that form a single
world market space. Eurasian integration has broad spatial dimensions. The area of the Greater
Caspian Sea is singled out as the most important segment, in the space of which multidimensional
associated megaprojects are being implemented. [18, p. 15]. In the socio-political and economic
circulation, the concept of " conjugation " was first announced in the Joint Statement of the Rus-
sian Federation and the People's Republic of China on cooperation in linking the construction of
the Eurasian Economic Union and the Silk Road Economic Belt dated 05/08/2015
(http://kremlin.ru/ supplement/4971). Studies show that the concept of " conjugation " follows
from the philosophical category of "interaction”, which "is an essential methodological principle
of the knowledge of natural and social phenomena™ [23, p. 31]. The category “interaction" is also
interpreted as a process of mutual influence of various objects on each other, their interdependence
and transition into each other. [27, p. 93].

The Eurasian Economic Union, represented by the post-Soviet space and the countries located
on it, is essentially the middle space of Eurasia (SCO, CIS, SPR), within which the mega-project of the
Greater Eurasian Partnership is being formed, expanding the possibilities of mutually beneficial coop-
eration in creating conditions for the sustainable development of Eurasia as a center of integration
transformations [4, p. 578]. The triad of Eurasian states of the EAEU (Russia, Belarus and Kazakhstan)
form the basis of this union and the integration potential of its development [5, p. 70]

Materials and methods

The article provides an expert assessment of the current state and trends in the interaction
between the EAEU countries and the Caspian region in the system of global changes in socio-
political and geo-economic international relations. The concepts of "union™ and "region™ are con-
sidered as an interstate space, distinguished by "signs of homogeneity or mutual complementarity
of nature, society, economy and management, ... as a group of homogeneous or complementary
countries” [25, p. 10].

The study is based on a structural-functional approach, which made it possible to use com-
parative and systemic methods, incl. SWOT-analysis, statistical and expert assessments, institu-
tional method, etc. The results of empirical studies are of an intermediate nature, based on the re-
sults obtained, further study of this topic will continue.

Results and discussion

Modern geopolitical trends in the development of the world space are characterized by the
deepening of integration processes in the form of the creation of new types of regional associa-
tions, as well as the expansion of interregional and global cooperation.

The emergence of new alliances, as a rule, is associated with strategic, economic, political
and geographical motives, as well as with attempts to create free trade zones [15, p. 164; 168]. In
our opinion, this approach forms a variety of channels of interconnections and interdependencies,
expanding the boundaries of the internationalization of spaces [7, p. 65]. At the same time, the
growth of economic interdependence of two and/or more states is accompanied by consolidation
and often the unification of national markets into a common market space [28, p. 17].

The development of integration processes in the space of the Eurasian Economic Union is
also aimed at the formation and development of a single market, designed to ensure the free
movement of goods, services, capital and labor (the “four freedoms” principle). However, the Eur-
asian space has a global dimension. According to experts, the Eurasian Union has a certain politi-
cal and economic potential, which can influence the development of world processes in general
and even change its geopolitical and geo-economic architecture on a large scale. [nineteen].

The EAEU, which was based on a number of countries of the Commonwealth of Independ-
ent States, extends its area of influence to the states of the Caspian region. In modern theory, there
is an "extended interpretation of the term, like" the Great Caspian ", including the Russian North
Caucasus, Transcaucasia and Central Asia - key areas of geopolitical and energy struggles in mod-
ern Northern Eurasia. These areas, according to Professor A.K. Magomedov are united into the
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“Greater Caspian” by the logic and struggle of the formation of oil and gas pipeline communica-
tions and transport corridors” [16, p.11]. A broader interpretation was proposed by Professor P.L.
Karabuschenko, according to which the geopolitical space of the Caspian Sea cannot be limited to
five states that have direct access to the sea. The “Caspian Five” (Russia, Kazakhstan, Turkmeni-
stan, Iran and Azerbaijan) is supplemented by the “Caspian Ten” (Ukraine, Turkey, Georgia, Ar-
menia, Iraq, Kyrgyzstan, Uzbekistan, Tajikistan, Afghanistan, Pakistan) and the world trio of in-
terested states is added ( USA, EU, China) [10, p. 17].

In modern studies, the "Great Caspian" is presented as the process of the birth of a new in-
dependent region. In accordance with geopolitical realities, a new theoretical conception of the
dynamically developing Greater Caspian region is being created, which is being objectively trans-
formed in the system of natural and geopolitical coordinates of the Eurasian space [17, p. 149].

Determining the importance of Eurasia in the new world order, Senator of the Russian Fed-
eration K.I. Kosachev wrote, “V.V. Putin proposed the concept of the Greater Eurasian Partner-
ship, i.e. the project of “integration of integrations”, the combination of all existing integration
projects in the vast Eurasian space in the interests of the population of all countries of the billionth
continent without exception” [24]. Undoubtedly, the countries of the Caspian region are the most
important actors in this process.

It is advisable to consider the Eurasian Economic Union in the system of spatial develop-
ment of regional organizations and modern integration processes taking place in the Caspian area
[5, p. 68] (Table 1).

Table 1
Characteristics of international associations in the Eurasian space
Eurasian Economic Union (EAEU) Countries of Caspian re- CSTO
countries - Countries- free trade zone gion (SPR) Founding states Countries-
members observers (FTA) observers
Composition and status of states CocraB u craTyc rocyiapcrs
Russia Russia Russia
Kazakhstan Kazakhstan Kazakhstan
Belarus Belarus
Armenia Armenia
Kyrgyzstan Kyrgyzstan
Azerbaijan
Turkmenistan
China
Iran Iran
Uzbekistan
Tajikistan
Afghanistan
Moldova
Serbia Serbia
Vietnam
Singapore
Cuba
Status of international organizations
International organization of a regional economic Informal Association International regional organiza-
integration tion
Treaty on the Eurasian economic union from Convention on the Legal | Agreement on Collective security
29.05.2014 Status of the Caspian Sea dated 15.05.1992, Articles of
dated 12.08.2018 association from 07.10.2002
The Greater Eurasian Partnership project and its main segments
China - Russia - European Union; China - Russia; China - Creation of coalition (regional)
China - Kazakhstan - Russia; Kazakhstan - Russia; groupings of troops (forces) and
China - Kazakhstan - Turkey - European Union; | China - Kazakhstan - Azer- | their command and control bod-
China - Kazakhstan - Iran. baijan - European Union; ies, as well as military infrastruc-
Russia - Iran - India. ture.
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Note. An agreement on trade and economic cooperation dated May 17, 2018 was signed
with the PRC, which complies with the general norms for the formation of the EAEU FTA.
Source: author's using data [8, p. 125-126]

The generalized characteristics of the integration processes allow us to conclude that the
Eurasian Economic Union is the driving force behind the creation of the Greater Eurasian Partner-
ship, which includes the Caspian space. Russia and Kazakhstan, functioning in the single econom-
ic space of the EAEU, form the basic basis for the development of these international associations,
including the Commonwealth of Independent States and the Collective Security Treaty Organiza-
tion (CSTO). Some experts express an opinion on strengthening the EAEU and the CSTO at the
expense of other countries of Central Asia.

To conduct a SWOT analysis of the state of integration processes and the conjugation of
these states, the key factors of the geopolitical and geo-economic development of the region
(states) that are applicable to the countries of the Caspian region are systematized and identified
(Table 2).

Table 2
Key factors of geopolitical and geo-economic development of the region and regional states
Factors Main elements
Geopolitical Domestic
External

Non-economic (military-political, etc.)
Conjugation with regions and states of the outside world
Dependence on the geopolitical centers of the world
Geoeconomic Model of Spatial Development
Sectoral structure of the economy
Financial security of the economy sectors
Competitiveness of economic sectors
Investment climate of the country and region
Foreign economic relations of the economy sectors
Natural raw materials Climatic conditions
Economic and geographical position of the country and region
Mineral resources
Natural land resources
Infrastructure General economic infrastructure
Market infrastructure (transport and logistics, etc.).
Production infrastructure
Housing and communal and social infrastructure
Innovative Innovation potential
Scientific research and development
Innovation activity
Socio-economic conditions of innovation activity
Indicators of innovation activity

Demographic Demographic situation

Population characteristics

income level

State and dynamics of migration flows
Environmental Edaphic factors

Pyrogenic factors

Environmental pollution level

Use of environmental technologies

Social National characteristics and social tensions
Quality of life, incl. rural population

The social climate of the region
Compliance with cultural traditions
Sources: author's using data [5; 8; 11; 13; 20; 22]
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The proposed classification is not universal and can be transformed in relation to specific
goals and objectives of the study, geopolitical and geo-economic conditions. For example, among
the most important groups of geo-economic factors, one can distinguish: the process of formation
of global (in terms of scale and capacity) markets, primarily energy, transport and logistics, finan-
cial markets, the movement of goods, capital, services and labor (forming the so-called principle
of four freedoms) . It is advisable to pay special attention to the development of economic integra-
tion and cooperation ties, which can also be assessed using the SWOT analysis method. This
method is an important tool for structuring information, allowing you to present a general picture
of the relative position of the factors of system development, formulating appropriate conclusions
and recommendations [14, p. 22].

As it is know, the Caspian region is represented by five independent states: the Russian
Federation, the Republic of Azerbaijan, the Islamic Republic of Iran, the Republic of Kazakhstan
and Turkmenistan, four of which became the "post-Soviet" states of the former USSR by separat-
ing the union republics into independent countries. The development of international relations of
these states pursues the goals of ensuring, first of all, strategic national interests, including the in-
terests of national security in various fields of activity.

Regional and non-regional researchers pay special attention to the energy, legal and geopo-
litical problems of the Caspian region [3, p. 99-101]: existing conflict issues, incl. related to the
legal regime of the Caspian Sea; identification of a geographical object - the Caspian Sea; energy
potential of the region; the legal regime for the construction and operation of pipelines, as well as
an assessment of the interests of the member states of the European Union.

The current situation in the Caspian Sea is distinguished by the geopolitical alignment in
the region, the state of the international situation, the commonality and differences in the national
interests of regional states and non-regional players [9, p. 45]. It should be taken into account that
the fundamental provisions of international cooperation in the region are enshrined in the Conven-
tion on the Legal Status of the Caspian Sea of August 12, 2018, as well as in the signed agree-
ments: in the field of trade and economic cooperation and transport, in the field of security, com-
bating terrorism and organized crime, other negative factors [2, p. 37]. To achieve these goals,
states use not only bilateral relations, but also multilateral ones, incl. with countries that do not
have maritime borders with the Caspian Sea.

For example, the process of conjugation of the duet of the main states (Russia and Kazakh-
stan) operating in the common economic space of the EAEU is manifested actively and proactive-
ly, and their geostrategic influence is the most significant in the Caspian region, so we will assess
their "strengths™ and "weak" sides, challenges and threats to the interests of these countries, their
development opportunities in various areas of cooperation.

As a theoretical and practical use of the results of the SWOT analysis of the current state of
the countries under study, we will construct combined tables of grouped factors characterizing in-
dividual segments of the external and internal environment of the functioning of Russia and Ka-
zakhstan (Tables 3 and 4).

Table 3
Matrix of SWOT-analysis of the current state of development Russian Federation

Strengths (S) Weaknesses (W)

A large area of the territory, the presence of significant| Preservation of the predominantly raw material structure of the
reserves of various natural resources; the possibility of{economy and exports (mainly oil and gas); high dependence on
using the country's territory for transit transportation the global market conditions in the field of fuel and energy
resources

A significant length of sea and land borders in the| Polyethnic and polyconfessional nature of the population, incl.
Caspian Sea, the presence of deep-sea ports in the regions of Russia adjacent to the Caspian Sea

Availability of developed inland shipping routes of the] Complex ecological state of the region; the need for environ-
Volga-Caspian basin, including the Volga-Don canal,|mental improvement of the Volga-Caspian basin and the Rus-
the Volga-Baltic shipping system, providing access for|sian sector (the VVolga River and the Northern Caspian); ensuring
ships to the oceans and in the waters of other seas the sustainable functioning of the water management complex of
the Lower VVolga and shipping
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Sufficiently high density and large population in the
subjects of the North Caucasus, incl. in the regions
immediately adjacent to the Caspian Sea

The effect of international sanctions from the collective West,
incl. USA and the European Union (in relation to the country as
a whole and individual political figures in Russia)

The physical presence of the country on two conti-
nents and, as a result, the possibility of participation in
the "supranational organizations" of the two continents

The significant length of the country's borders makes it diffi-
cult to adequately reflect external threats (with their simultane-
ous impact in different areas)

A significant proportion of the Russian-speaking pop-
ulation in the foreign Caspian countries (except Iran),
which consider themselves to be "ethnic Russians”; a
large proportion of the Russian-speaking population
employed in the highest levels of government of coun-
tries

The presence of numerous factors that impede business pro-
cesses and activities, as well as attracting foreign investment in
the country's economy (low level of development of production
and transport and logistics infrastructure)

The high level of the country's defense capability, incl.
the presence of military units and the Navy in the Caspi-
an Sea, the necessary infrastructure directly in the Cas-
pian regions of Russia

Reduction of stocks of biological resources; the need for the
conservation and reproduction of aquatic biological resources of
the VVolga-Caspian basin

Availability of developed national means of remote
reconnaissance, incl. using satellite imagery, radio wave
sounding of the Earth's surface from space, etc.

Poor state of infrastructure development in the region; the need
to form the Russian transport and logistics complex of the Cas-
pian Basin as a strategic priority for the development of the
country

Opportunities (O)

Threats (T)

Implementation of a new strategy for the spatial de-
velopment of Russia, including the border areas of the
country

Unsettled certain provisions of the Convention on the Legal
Status of the Caspian Sea, which do not allow it to be ratified by
Iran

Strengthening the innovative nature of the develop-
ment of the economy through the use of accumulated
scientific, technical and technological potential, a high
level of education of the population

Possibility of strengthening existing sanctions by developed
countries and / or introducing new ones, incl. related to the
foreign policy or foreign economic activity of Russia

Expansion of mutually beneficial international rela-
tions, incl. aimed at eliminating various kinds of sanc-
tions and sanctions restrictions, customs barriers, etc.

Insufficient level of economic diversification and low level of
innovative development of industries, including in the field of
information and communication technologies

The conclusion of bilateral and multilateral agree-
ments with the countries of the Caspian region in vari-
ous areas of cooperation aimed at creating the Organiza-
tion of the Caspian Economic Cooperation

The growing role of Turkey in the Caspian space as a new
transport and energy, military-political and strategic actor in
international relations and the geopolitical situation in the region

Development of Special Economic Zones of the Rus-
sian Federation (industrial-production, technology-
innovative, tourist-recreational, port, etc.), incl. in the
territories of the Caspian regions of the Federation

Consequences of events in Afghanistan, the possibility of ter-
rorist manifestations and aggravation of military conflicts in the
Central Asian region, as well as in the space of the Caspian
states

Source: author using data from [1; 3; 6; 26]

Table 4

Matrix of SWOT-analysis of the current state of development Republic of Kazakhstan

Strengths (S)

Weaknesses (W)

A large area of the territory, the presence of significant
reserves of natural resources - energy resources, the
possibility of using the country's territory for transit
transportation

Preservation of a predominantly raw-material structure of
exports (mainly oil and gas) and, as a result, a significant
dependence on the world market in the field of fuel and
energy resources

The economic and geographical position of the state in
the Caspian and Central Asian regions, as a communi-
cation space connecting the countries of Asia — Russia
— China — the European Union

The initiative of the project for the construction of the
navigable canal Eurasia, the water transport connection of
the Caspian Sea and the Azov-Black Sea basin through the
Russian territory, not supported by the Russian Federation

Priority space for the implementation of the Chinese
initiative "One Belt — One Road" and the formation of
transport corridors between China and Europe through
the Greater Caspian space

The presence of numerous geopolitical and geo-economic
factors that impede business activities and attract foreign
investment

Significant length of the state border with a friendly
state — Russia, the presence of a significant maritime
border of the Caspian Sea, the presence of deep-sea
ports

Unsettled issues of international navigation in the Volga-
Caspian basin in terms of the development of navigation:
freedom of navigation and freedom of passage through the
territorial waters of Russia
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A high proportion of the Russian-speaking population,
which provides, in particular, convenient opportunities
to use Russia's achievements in the scientific and tech-
nical field

The vast majority of explored resources are under the
control of Western oil companies, which does not allow
for the implementation of a national energy policy.

Existence of numerous bilateral relations with Russia
in various fields of activity, including high technolo-
gies and the space industry

High dependence on Western technologies and highly
qualified specialists in leading sectors of the economy

Traditionally good foreign policy ties with neighboring
countries, the absence of territorial and other conflicts
with them

The large length of the country's borders makes it difficult
to adequately reflect external threats when they occur
simultaneously in different areas

Opportunities (O)

Threats (T)

Successful implementation of the Development Strate-
gy of the Republic of Kazakhstan until 2050, which
consolidated the processes of modernization of the
country on the basis of industrial and innovative de-
velopment

Significant dependence of sales on the global market for
fuel and energy resources and foreign management —
managers of oil and gas companies and transnational
corporations

Formation of an active international geopolitics as part

of the political and economic core of the new world
economic order, represented by large international
organizations (SCO, EAEU and CIS)

Active economic, energy and ideological penetration of
Turkey and the ideas of pan-Turkism into the Central
Asian region (Kazakhstan, Turkmenistan)

Ensuring and deepening national, regional and interna-
tional security. Development of cooperation in the
military, military-technical and military-political
spheres within the framework of the Collective Securi-
ty Treaty Organization

Penetration of extremist and terrorist organizations from
the Middle East, Afghanistan and other Central Asian
countries. Involvement of Kazakhstan in armed conflicts
with neighboring states

Diversification of the economy through the efficient
use of huge reserves of energy, primarily hydrocarbon
resources and the country's unique geographic location

Environmental threats associated with offshore produc-
tion, high accident rates and transportation of fuel and
energy resources across the Caspian Sea

Harmonization of interethnic relations, the formation
of a multinational and multi-confessional society, new
principles and standards of social policy, etc.

The emergence of a global financial crisis, accompanied
by a significant reduction in tax and corporate income, a
decrease in the competitiveness of the economy and in-
comes of the population, etc.

Source: author using data from [1; 3; 6; 26]

The above grouping of analytical research data indicates the dominant influence of the
most important geo-economic factors in the development of Russia and Kazakhstan:

1) The strengths of states are determined by the presence of a combination of their own re-
sources (natural-geographical, energy, labor, etc.) and the efficiency of their use - the internal con-
ditions for the development of socio-economic systems;

2) The potential for further development of countries is clearly expressed in the need to
consolidate joint efforts, primarily in the field of deepening economic integration processes and
actively involving the accumulated potential in international trade and economic relations;

3) Strengthening cooperation in the spatial development of the Caspian region and the im-
plementation of international projects: the creation of a "Caspian free trade zone™ and the Caspian
transport complex, the construction of a ring railway around the Caspian Sea and a transport and
logistics system.

4) Active participation of states in conjugation of geographical spaces in order to create
joint multimodal transport systems, including the implementation of the Chinese initiative "One
Belt - One Road" and the formation of transport corridors between China and Europe through the
Greater Caspian Sea, including the Russian Federation and the People's Republic of China.

5) Particular attention is paid to geopolitical processes for the development of a single eco-
nomic space of the Eurasian Economic Union and the creation of a Greater Eurasian Partnership,
as well as the creation of conditions for the establishment of the Caspian Economic Cooperation
Organization (OCEC) and further strengthening of the Collective Security Treaty Organization
(CSTO).
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A number of spatial and geographical factors (extension of borders, proximity to interna-
tional centers of instability (Afghanistan, ISIS, etc.) are destabilizing in nature. Another group of
extra-regional geopolitical actors and the planetary aspirations of the global economies of the
world regarding the possibility of using resource and transport and logistics potentials are also is
accompanied by an increase in external challenges and threats to the collective security of the
states of the Caspian region.In addition, the collective West realizes its ambitions through sanc-
tions or energy policy, international military-political alliances (NATO), other non-economic
mechanisms of pressure or coercion, the so-called "rules” of the United States.

According to our estimates, despite these pressures, synergistic effects are being formed from co-
operation and interaction between Russia and Kazakhstan, which consist in the fact that the states and
their consolidating geopolitical space in the transboundary area of the Caucasus - Caspian Basin - Central
Asia, has global spatial dimensions of the modern world economic order [18, p.14].

In the system of these relationships, Iran occupies a special place, taking measures to develop co-

operation, both in the Shanghai Cooperation Organization and in the Eurasian Economic Union, which
are aimed at strengthening the position of the EAEU in the Caspian region [6, p.143].
Under the conditions of constructive interaction, the resources of economic systems should be
aimed at achieving not competitive advantages, but partner advantages - conditions that ensure the
inclusion of this subject in mutually beneficial relations with other subjects. According to the re-
source theory, the provision of partnership advantages of a system should be understood as its at-
tractiveness for involvement in certain partnerships with other socio-economic systems [12, p. 9].

Accordingly, a more complex understanding of these processes is associated with the di-
versity of the formation of modern integration formations, as well as in the process of implement-
ing complex geopolitical and socio-economic transnational and transcontinental systems.

Conclusions

The concept of conjugation fills the integral processes with new political and economic
content, expanding the possibilities of mutually beneficial cooperation with international organiza-
tions of Eurasia, ensuring the interaction of the most important segments of the development of the
EAEU countries and the Caspian region. In the political and economic aspect, the movement can
be accompanied by positive or negative synergistic effects [18, p.16], therefore, it needs further
methodological study.

In the context of the development of globalization and internationalization of political and
economic processes, pairing can be carried out initially at the country level with a subsequent tran-
sition to a higher level of interaction with international organizations and integration groups.

The Eurasian Economic Union, as an international organization for regional economic in-
tegration, is the middle space within which the integration unions of the SCO, CIS, SPR are devel-
oping and the global project of the Greater Eurasian Partnership is being formed.

It is advisable to consider the Eurasian Union in a comprehensive manner, in the system of
spatial development of these organizations and modern integration processes taking place in the
area of the Greater Caspian Sea. Russia and Kazakhstan, as a model of integration cooperation,
constitute the basic basis for the development of these international associations, including the
Collective Security Treaty Organization.

The process of conjugation of the duet of the main states (Russia and Kazakhstan), which
operate in the single economic space of the EAEU and the Caspian region, is carried out actively
and proactively, and their geostrategic influence is the most significant in the Greater Caspian. An
analysis of these processes made it possible to identify the strengths and weaknesses of each state,
the totality of challenges and threats to the interests of these countries, as well as opportunities for
the development of mutual cooperation.

The dominant geo-economic factors in the development of Russia and Kazakhstan and the
strengthening of their cooperation are determined mainly by the internal conditions for the Devel-
opment of socio-economic systems. The influence of extra-regional geopolitical actors is associat-
ed with the global aspirations of the collective West regarding the possibility of using resource and
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transport and logistics potentials, and is also accompanied by an increase in common external
challenges and threats to the security of the states of the Caspian region.

The processes of integration conjugation of the geopolitical and economic interests of Rus-
sia and Kazakhstan are accompanied by synergistic effects from this interaction and cooperation,
consolidating the geopolitical space of countries in the transboundary area of the Caucasus — the
Caspian Basin — Central Asia, which has global spatial dimensions in the formation of the modern
world economic order.
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Abstract. This article is an intermediate result of the study of contemporary instruments of
memory policy in the Slovak Republic. Taking the concept of "political” memory as a starting
point, the authors reveal the main technologies of its formation used by modern Slovak authorities.
The research is based on Slovak laws regulating the interpretation of events in national history
and the annual reports on the activities of National Memory Institute in Bratislava for the years
2003-2019. The study found that the conceptual basis of memory policy in this country remains the
concept of totalitarianism, developed during the Cold War, elevated to the level of political doc-
trine, asserting the identity of all socialist regimes with fascism as a historically discredited ideol-
ogy and system. In 2002, this identity was enshrined in law, introducing the definition of the "peri-
od of non-freedom" 1939-1989. The authors conclude that the purposeful discrediting of the so-
cialist past essentially serves as an additional tool for the internal legitimization of the democratic
present, the relevance of the use of which seems to persist.

Key words: "political™ memory, memory politics, National Memory Institute of Slovakia,
memorial laws, "period of non-freedom” 1939-1989, East European narrative.

Introduction. The interest in the topic of collective memory formats and tools for their con-
struction in the countries of Central and Eastern Europe, which continues to remain relevant in the
Russian literature, is due to both a number of internal factors and the role of the countries of this
region in Russia’s European policy. Understanding the specifics of Russia’s image in the system
of ideas that form the national collective identities of these countries is an important component in
the process of Moscow's foreign policy positioning. In the conditions of the declared post-
ideological nature, it is the collective formats of memory on the national and regional scales that
become one of the main areas of competition.

Considering the memorial processes of the Central and Eastern European region as a whole,
it should be noted a number of factors determined by the general trajectory of the political devel-
opment of these countries in the 20th century:

— dominance in the region of the so-called "Eastern European model™ of memory [5, s. 117], or
the Eastern European narrative [7], characterized by a shift in emphasis on the suffering of the peoples
of these countries from totalitarianism, both during the Second World War and after its end until 1989.
A distinctive feature of this model is the active use of its supporters American concept of totalitarian-
ism of the 1950s. Developed in the works of K. Friedrich, Z. Brzezinski, M. Feinsod, in the context of
the ideological confrontation between the two systems, this concept, on the one hand, has become a
way of comparative analysis of fascism and communism as antipodes of Western democracy [6, s.
218-219], on the other hand, it was elevated to the level of a political doctrine, asserting the identity of
all socialist regimes with fascism as a historically discredited ideology and system;

— the natural change of generations in the countries of the region, which is reflected in the
dynamics of the memory of the societies of these countries. The generation that found the era of
socialism at a conscious age is being replaced by a generation that perceives it from history text-
books and formed after the events of 1989. According to A. Assman, such changes are natural and
in steadily developing societies they occur at intervals of thirty years. Their essence is determined
in the gradual movement from the center to the periphery of positions that previously occupied a
dominant position [1, s.24]. For post-traumatic societies, the status of which is claimed by all
countries of the region, this process is more dynamic and A. Assman determines the period for the
formation of a public memorial culture in them at fifteen to thirty years after the events of a trau-
matic nature [1, s. 24];

— the trend of normative regulation of possible interpretations of the historical past, which
manifests itself primarily in relation to the socialist period in the history of the countries of the re-
gion and is expressed in the adoption of "memorial” legislation. In this study, an attempt was made
to trace the manifestation of all these factors on the example of technologies for the formation of
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the "political” memory of modern Slovak society, to reveal the institutional mechanisms for its
construction.

Methods and materials. In methodological terms, this study is based on the concept of “po-
litical” memory of A. Assman, which is defined by her as associated “with strong loyalty impera-
tives and an extremely unifying ‘“We’’- identity” [1, s. 33] memory format. Distinctive character-
istics of "political memory" are its longevity, uniformity, given by political institutions "from
above". "Political” memory is opposed to "social memory"”, which is "memory from below" ...
which disappears again and again with the change of generations™ [1, s. 35]. In Russian literature,
the processes of the formation of “political” memory are considered mainly from the standpoint of
their content and the actions of the main actors and are reflected in studies of the politics of
memory [2-5]. Thus, within the framework of this study, the politics of memory is considered as a
tool for the formation of "political™ memory.

The empirical basis of this study is formed by the legislative acts of Slovakia in the 1990-2020s
[21-27], which regulate the interpretation of the events of national history, and the annual reports on
the activities of the Institute of National Remembrance of Slovakia for 2003-2019. [11-19].

Research results. Speaking about the politics of memory in Slovakia in the late 20th - early 21st
centuries, one can agree with the Slovak researcher Karol Krpala, who points to the process of "offi-
cialization" of the past, the main indicator of which is “ideological™ or "ideological” laws [21-27]. Ana-
lyzing these legislative acts, the researcher comes to the conclusion that they operate with exclusively
negative evaluative definitions of the era of socialism: “"communist totalitarian regime", "communist
system", "communist ideology”, "crimes of communism". They are contrasted with positive evaluative
definitions — "restored democracy" and "restoration of freedom and democracy in Czechoslovakia" [8,
s. 23]. K. Krpala points out that statutory assessments have political force, but have no scientific value.
He also notes that in positioning their democracy, the modern leaders of Slovakia are far from original
— all political regimes in Slovakia after the First World War, with the exception of the regimes of 1939-
1945, were officially called "democracies” [8, s. 24].

The rigidity of the approaches implemented by the modern Slovak authorities in relation to
the past, including those set by the indicated Eastern European model of memory, is evidenced by
the active use of the mentioned variant of the concept of totalitarianism as its conceptual basis.
One of the examples of its practical implementation is the law “On the Memory of the Nation”
dated September 28, 2002 [27]. In the preamble of this law, the eras of fascism and communism in
Slovak history are equated and united in the “period of non-freedom” (“doba neslobody’), dating
from the period from 1939 to 1989. It is indicative that the chronological framework outlined ear-
lier in the Czechoslovak law “On the period of lack of freedom” of November 13, 1991 [22] was
somewhat expanded by this law. (The law "On the period of captivity" of November 13, 1991 es-
tablishes the lower chronological boundary of the "period of captivity" in 1948 [22]).Obviously,
such an extension was undertaken in order to further emphasize the equivalence of these periods.
The official explanation for such a step is given in the text of the law itself — during this period, the
citizens of the state did not have the opportunity, unlike democratic countries, “to freely make de-
cisions about their state and about themselves, when the activities of democratic institutions were
limited or abolished, and human rights were constantly violated» (§2). In the scientific literature,
such a combination causes reasonable objections [8; 10].

At the legislative level, the interpretation of anti-communist resistance is also regulated,
which is proclaimed by a law with the same name [26] as a continuation of the national liberation
struggle (§2) within the framework of the Cold War (§3), its participants are declared “fighters for
freedom and democracy” (§3). The preamble of the recent law “On deprivation of undeserved
benefits of representatives of the communist regime” dated July 16, 2021 [24] once again states
“the immorality, illegality and criminality of the communist regime, which grossly suppressed and
violated the freedom and fundamental human rights and freedoms of citizens.”

Thus, the list of templates used to describe the socialist period of its history is fixed at the
legislative level in Slovakia. One of the main tools for their approval and dissemination among the
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Slovak scientific and general public is the National Memory Institute (NMI) [20]. Created in 2002,
the NMI was presented as a tool for the Europeanization of the Slovak society [10, s. 119], which,
following the pattern of European states, must overcome its traumatic past. The reasons for the
creation, the main tasks and activities of the Institute are fully regulated by the law establishing it
(the law "On the Memory of the Nation™). Among the main motives for creating the institution, the
preamble of this law indicates the obligation of the state to disclose the secret activities of the re-
pressive authorities during the “period of lack of freedom” of 1939-1989 in order to establish re-

29 13

sponsibility for “enslavement, robbery and humiliation, moral and economic decline”, “terror
against dissidents”, “the destruction of traditional principles of property rights and the misuse of
education, science and culture for political and ideological purposes” [27]. However, the methods
of work used by the NMI allow researchers to characterize it as "a tool for centralized control over
the" political "memory of the Slovak society" [10, s. 98-99].

The ideologist of the creation of the NMI and its first leader was Jan Langosh, who defined
the mission of the institution entrusted to him in spreading the truth about the past of "expanded
Europe” [9, s. 3]. In the preamble of the first report on the activities of the NMI, J. Langosh formu-
lated a peculiar motto of the institution's activities: "... he who does not know his past is doomed to
repeat it, and that no illegal actions of the state against citizens can be protected by secrecy or for-
gotten™ [ 11, s. 5]. Later, after the death of J. Langosh in 2006, the new leadership declared that the
NMI “will henceforth be the bearer and embodiment of the ideas of Jan Langosh” [12, s. 3].

The NMI is a state institution and officially began its activity on May 1, 2003. This activity is
regulated by § 8 of the Law “On the Memory of the Nation” [27]. All the tasks assigned to the NMI
are of an ideological nature, although they can be conditionally divided into research and practical
ones. The tasks of a research nature can include a "complete” and "impartial” assessment of the activi-
ties of the fascist and communist regimes on the territory of Slovakia with a special emphasis on estab-
lishing the circle of persons involved in the persecution and deprivation of citizens of liberty. On a
practical level, this task is realized through the study of the archives of the State Security Service of
Czechoslovakia and the publication of lists of persons who collaborated with it.

Practical tasks of the Institute are: documentary confirmation of the status of a participant
and veteran of the anti-communist resistance, disclosure of information about persons involved in
repressions, promotion of the idea of freedom and defense of democracy from regimes like Na-
zism and communism. According to the recent law “On the deprivation of undeserved benefits of
representatives of the communist regime” dated 06/23/2021 [24], the responsibility of the NMI
was also charged with the task of accounting for the functionaries of the apparatus of state admin-
istration in the era of socialism.

The management of the institute, in accordance with the Law on the Memory of the Nation,
is carried out by an Executive Council of nine members, five of which are elected by the National
Council of the Slovak Republic on the proposal of the Parliamentary Committee on Human Rights
and National Minorities, and two are appointed by the government and the president (§12). The
Executive Council elects a Chairman and one Vice-Chairman from among its members. Members
of governing bodies are required to have no past ties with the Communist Party or state security
agencies, which must be confirmed by the Prosecutor General's Office (§11). The term of office of
the Executive Council is 6 years with partial rotation. Since March 15, 2019, the Chairman of the
Executive Board is J. Palffy, and its members are M. Zavacka, J. Buzalka, M. Gomza, M. Med-
wiecki, M. Vrzgulova, R. Pavlovich, M. Syrny, P. Zelenak [20].

The supreme supervisory body of the Institute is the Supervisory Board. It consists of three
members. Two are elected and removed by Parliament, and one is appointed and removed from
office by the Minister of Justice. The term of office of the Supervisory Board is also 6 years
(§14(1)). Members of the Supervisory Board have the right to request any information about the
activities of the institute and, in case of identified shortcomings, inform the president, parliament
or cabinet of ministers (§14(2)). The Supervisory Board also preliminarily approves the annual
accounts of the Institute, incl. financial and draft budget for the next year (§14(3)). In May 2021,
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the composition of the Supervisory Board was updated, with J. Oleichek and M. Slavik elected by
the Parliament becoming members elected by the Parliament. On September 1, 2021, T. Stern was
appointed Minister of Justice to the Supervisory Board [20].

Until October 2017, the NMI Committee was also represented in the structure of the govern-
ing bodies, the work of which was led by the Deputy Chairman of the Executive Council. The
tasks of this committee were to ensure the activities of the institute in accordance with the law and
instructions of the Executive Council. As a result of a long dispute between the Chairman of the
Executive Council O. Krajniak and other members of the Council on the issue of delimitation of
powers, which lasted for three years, on October 12, 2017, the National Council of the Slovak Re-
public adopted an amendment to the law “On the Memory of the Nation” [21]. This amendment
transferred the authority to elect and remove the chairman of the Executive Council of the NMI
from the competence of the Slovak Parliament to the competence of the Executive Council itself
as a collegiate statutory body. In this regard, on November 1, 2017, O. Krainyak resigned from the
post of chairman and the functions of managing the NMI were transferred to his deputy A.
Klyuknavskaya [17, s. 4], who was elected chairman on January 12, 2018 [18, s. 5]. This amend-
ment also abolished the NMI Committee [17, s. 4].

As a public institution, the Institute has the right to conduct economic activities at its own
expense, if it does not contradict the statutory goals of the institution (§16(2)). At the same time,
the main activity is carried out at the expense of subsidies from the state budget of the Slovak Re-
public. In 2019, the total amount of the state subsidy to the Institute was 2,102,348 €. At the same
time, the initially approved amount of €1,915,829 was increased by carrying over the balance of
funds to capital expenditures from 2018 in the amount of €31,000 (funds intended for the purchase
of an official car and a server) and three targeted tranches of the Ministry of Finance (€155,519 —
to adjust the salaries of employees and members of the governing bodies in accordance with the
average monthly nominal salary in Slovakia for the previous year; 27,500 € — for events related to
the celebration of the 30th anniversary of the Gentle Revolution and 9,200 € — for the purchase of
a microfilm scanner) [19, s.7].

The structure of the NMI initially included the office of the chairman, the department of
economics and management, the department of declassified documents, the informatics section,
the archive section, the documentation section, and the accounting section. After the death of J.
Langosh in 2006 and the election of I. Petransky to the post of chairman of the Executive Council,
the department of oral history, which was previously the center, was separated into an independent
unit. His task was to form a video archive of testimonies of victims of totalitarian regimes [12,
s.44]. Despite the fact that the law "On the Memory of the Nation" assigned to the NMI, including
research functions, it was planned to withdraw the department of scientific research into a separate
subdivision only in the second half of 2004 [11, s.9]. However, this did not happen until April 1,
2007, and scientific and publication activities were carried out in parallel with other tasks [13,
s.12]. Today, the scientific work of the NMI within the framework of research tasks is focused on
ten, and within the framework of the study of documents — five scientific directions. All of them
are focused on the study of various aspects of the "period of captivity" and documents of the state
security agencies of the fascist and communist regimes [19, s.24-29]. By 2009, the NMI structure
acquired a complete form, in which it existed until 2019. Changes were announced for 2020 [19,
s.6], but official information about them has not yet been published.

One of the most important tools for popularizing the activities of the Figure 1. Assignment
of the status of a participant in the anti-communist resistance in 2006-2019 [19, s.15] was the offi-
cial website of the institution, which posted, among other things, lists of people who collaborated
with the security agencies of the former Czechoslovakia. The specifics of the content allowed the
NMI in 2007 to take sixth place in the ranking of visits to the websites of state institutions, reach-
ing several thousand visits per day [13, s.39]. In 2014, the website of the institute acquires a mod-
ern look [15, s.19-20], and in 2015 the official page of the Figure 1. Assignment of the status of a
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participant in the anti-communist resistance in 2006-2019 [19, s.15] appears on the Facebook so-
cial network and the YouTube channel [16, s.15].

One of the most important tasks assigned to the NMI by the law is to grant the status of a partici-

pant and veteran of the anti-communist resistance, including posthumously. The requirements for per-
sons applying for this status were determined by the law "On Anti-Communist Resistance™ dated
March 16, 2006 [26]. According to § 4 of this law, persons who have resisted the communist regime
for at least 12 months are recognized as participants in the anti-communist resistance, however, if seri-
ous bodily harm has been caused or the participant has died, this period may be reduced. Also, this law
establishes various categories of participants in anti-communist resistance, the most honorable of
which are political prisoners. Persons belonging to this category are entitled to receive the status of a
veteran of anti-communist resistance and additional social support (§10, 11a), the amount of which is
§4 of the law “On the provision of benefits to participants in the national liberation struggle and their
widows (widowers) of 06/19/2009 [ 25] was set between 35 and €70 per month.
The status of a participant or veteran of the anti-communist resistance is assigned to the Figure 1.
Assignment of the status of a participant in the anti-communist resistance in 2006-2019 [19, s.15]
on the basis of a written application, including the applicant's questionnaire. The data from the ap-
plicant's questionnaire are checked against documents from Slovak and foreign archives and,
based on the results of the check, the application is granted or rejected. Since 2011, the status of a
participant or veteran of the anti-communist resistance has been granted, including posthumously,
at the request of relatives [14, s.16]. Since March 15, 2019, the Executive Board of the Figure 1.
Assignment of the status of a participant in the anti-communist resistance in 2006-2019 [19, s.15]
has established a special Commission to consider applications for recognition of the status of a
participant and veteran of the anti-communist resistance as its permanent advisory body to consid-
er applications that require the evaluation and opinion of several experts. The commission consists
of 5 people, three of which are employees of the Figure 1. Assignment of the status of a participant
in the anti-communist resistance in 2006-2019 [19, s.15], and two are representatives of organiza-
tions of former political prisoners [19, s.14].
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Fig.1. Assignment of the status of a participant in the anti-communist resistance in 2006-2019 [19, s.15]

In total, by December 31, 2019, NMI confirmed the status of a participant in the anti-communist
resistance to 866 people, 267 of whom this status was awarded posthumously [19, p.15]. Dynamics of
assignment of the specified status for the period from 2006 to 2019 shown in Figure 1.

The annual reports on the activities of the NMI, in addition to information on the status of a
veteran and a member of the anti-communist resistance, also contain information on the number of
applications received. Table 1 shows the distribution of applications for the status of veterans of
anti-communist resistance by regions of Slovakia for the period from 2009 to 2014 and from 2017
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to 2019. Applications submitted in 2015 and 2016 are not taken into account, because the corre-

sponding reports do not contain the necessary information.
Table 1

Distribution of applications for the status of veterans of anti-communist resistance by regions of
Slovakia (2009-2014, 2017-2019)
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48 137 94 87 100 58 75 123 12

Source: Compiled by the author based on NMI activity reports for 2009-2014 and 2017-2019

As can be seen, in the desire of the Slovak population to obtain the status of a veteran of the
anti-communist resistance, the traditional division into the eastern and western parts of the country
does not manifest itself. Apparently, such factors as dense population and income level play a
much more significant role in the activity of the population of individual regions. However, these
statements are in the nature of hypotheses and require separate proof.

As for the status of a veteran of the anti-communist resistance, by December 31, 2019, it was
awarded to 806 people, 265 of them posthumously [19, s.15]. Dynamics of assignment of the spec-
ified status for the period from 2009 to 2019 shown in Figure 2.
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Fig. 2. Assigning the status of a veteran of the anti-communist resistance in 2009-2019 [19, s.15]

A new function assigned to the NMI by the law “On the deprivation of undeserved benefits
of representatives of the communist regime” dated 06/23/21 [24] was the registration of persons
who in the past were the highest government officials of the former Czechoslovakia, deputies,
members and heads of party bodies, heads of departments of law enforcement and army structures.
In accordance with the law, the work of these people allowed the communist regime and those
who actively promoted it to interfere in the lives of citizens and other persons, on the basis of
which the size of their pension payments was subject to revision [24, s.2]. However, the results of
this activity have not yet been published.

Conclusions. Thus, the process of formation of "political” memory in modern Slovakia is
highly correlated with the framework set by the Eastern European model of memory. The key con-
tent of the modern policy of memory of the Slovak authorities is the complete discrediting of the
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period of socialism, in opposition to which the image of the modern democratic reality of the
country is built. In fact, the discrediting of the totalitarian (socialist) past is an additional tool for
the internal legitimation of the democratic present, the need for which, apparently, remains today.
Normative regulation and consolidation of certain patterns in the interpretation of the history of the
20th century, the approval of these patterns in the public mind through various activities of the Na-
tional Memory Institute become the key tools for the formation of ideas set "“from above".
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Annomayun. B cmamve ananuzupyromces xapakmep 006epusi HaceleHus K 81acmu U 0co-
benHocmu e2o ghopmuposanus 6 yciosusx kpusuca, evizgéannozo nandemueti COVID-19 6 cogpe-
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Abstract. The article analyzes the nature of the population’s trust in the government and
the features of its formation in the context of the crisis caused by the COVID-19 pandemic in mod-
ern Russia. The authors note that a decrease in trust in the authorities during a pandemic is
fraught with low efficiency of measures taken by the state aimed at countering the spread of mass
infection. The most important factors influencing the formation of public confidence in the state
are socio-economic factors related to the level and quality of life of citizens, indicators of the so-
cial well-being of the population.

Key words: power, state, trust, social state, state power, legitimacy, solidarization, atomi-
zation, social well-being.

Introduction

Trust in the authorities is the most important prerequisite for ensuring the stability of the
functioning of the state on a long-term basis. A high level of trust in power determines its legiti-
macy and stability. Trust, first of all, contributes to the stability of the state in general and various
public authorities in particular [1, 167]. Trust gives the authorities significant resources that are
necessary for the adoption and practical implementation of various government decisions. It is also
characterized by involvement in the mechanism of legitimation, influences the formation of the
social support of the existing regime, functioning state institutions and the social and economic
policy they implement. In a broader sense, trust appears as one of the fundamental factors that en-
sure the stability of society, its effective progressive development and social integration.

From the point of view of B.Yu. Grigorenko, trust is an important characteristic of the atti-
tude towards power as an object of social reality: the latter is formed and reproduced in a certain
way in individual and group consciousness [2, 15]. Trust in power has a direct relationship with
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both basic and situational ideas about power, which are reflected in knowledge and ideas about it,
as well as in the corresponding values and orientations. Individuals tend to correlate the actions
carried out by public authorities with their own values and expectations from it. On this basis, the
formation of identification with the authorities as with "one's own", “close”, or, on the contrary,
"foreign" and "hostile” can take place. In other words, a prerequisite for the formation of a high
level of trust in the authorities is the correspondence of the value orientations of citizens and their
expectations from the authorities and its real activities, the content of the ongoing state policy.
Trust in the authorities can be defined as a peculiar form of attitude towards individual govern-
ment institutions and their representatives on the part of the population, expressed in the assess-
ments of their activities.

Results and discussions

The problem of trust in Russian society has sharply escalated during the period of the
COVID-19 pandemic that the country is going through. In such periods, according to Russian psy-
chologists M.O. Mukasheva and T.A. Nestik, the importance of trust is of particular importance
for a number of reasons [3, 430]. Here, first of all, it is necessary to take into account the peculiari-
ties of public consciousness in the period under review, which is characterized by a high degree of
uncertainty and anxiety. In this situation, if the level of public confidence in the authorities and
official sources of information is low, this inevitably leads to the wide spread of various conspira-
cy theories. The studies note that in Russia, in connection with the coronavirus pandemic, a num-
ber of conspiracy theories have arisen, each of which claims to reveal the supposedly true source
or real reasons that led to the emergence of the infection in question [4, 127].

The problem lies in the fact that various conspiracy theories are not focused on solving the
real problems of society, the fight against real negative phenomena generated by the crisis. Con-
spiracy theorists, as a rule, direct their main efforts to exposing certain mythical conspiracies. Ef-
fective counteraction to conspiracy theories can be carried out on the basis of constant and clear
information to the population about the origin of this pandemic, measures implemented by public
authorities aimed at combating the spread of infection, but this also requires a high level of public
confidence in the authorities.

M.O. Mukasheva and T.A. Nestik rightly noted that a person’s dependence on other people
and on the state and it’s decisions inevitably grows in difficult crisis conditions. However, the re-
searchers believe, that dependence without trust inevitably provokes the so-called distress, adverse
stress, which is characterized by a decrease in the ability to adapt, the growth of various anxiety
disorders, depression, etc. [3, 431]. If the level of public confidence in the authorities decreases
under such conditions, this contributes to increased social pessimism, exacerbates the feeling of
social injustice, shortens the planning horizon, leads to a weakening of solidarization and an in-
crease in social atomization.

Characteristics such as a high level of disunity combined with a weak potential for solidari-
ty are inherent in Russian society and are manifested in the weak involvement of the population in
public and political activities, a low level of trust in various movements and organizations. A de-
crease in trust in government during a pandemic is also fraught with the low effectiveness of
measures taken by the state aimed at countering the spread of mass infection. Thus, if the popula-
tion does not trust the state health care system, they will not contact the appropriate specialists in
case of symptoms of the disease. The level of confidence of citizens in the state and various au-
thorities is also related to the willingness to undergo vaccination, which acts as the most effective
way to fight infection.

In Russia, already at the initial stage of the COVID-19 pandemic, there was a decrease in
the level of public confidence in the government. This is evidenced by the results of the All-
Russian sociological survey conducted by the Center for Social Design "Platform" together with
Online Market Intelligence (OMI). The population as a whole is rather skeptical about the ability
of the state to provide support to citizens in the current crisis situation, which is accompanied by a
low level of trust in the authorities. As this study showed, in our country, 61% of respondents be-

184 Bbinyck Ne4, 2021



COBPEMEHHAA HAYKA W UHHOBALUWUMU

gan to trust the state less (along with this, 54% of respondents stopped taking messages received
from the media seriously, 43% of respondents had a decrease in the level of trust in Russian health
care) [ 5]. Interestingly, in a number of foreign countries, the level of trust in government during
the pandemic, on the contrary, increased. Thus, according to the Edelman Trust Barometer, public
confidence in the state has grown in Singapore, Switzerland, as well as in the Scandinavian coun-
tries (the only exception here is Sweden, whose population remained dissatisfied with the decision
of the authorities to abandon the introduction of severe restrictive measures) [6].

As the results of empirical studies conducted by the Institute of Psychology of the Russian
Academy of Sciences show, a low level of social trust in general contributes to a decrease in society's
readiness to collectively overcome various global threats and support government measures aimed at
overcoming these threats. We have already noted that the level of trust in the authorities is related to
the willingness of the population to participate in state-initiated anti-epidemic measures, which in-
clude, first of all, vaccination. Data obtained by VTsIOM indicates that the number of Russians who
are going to get vaccinated is relatively small - 38%, despite the fact that almost all Russians know
about large-scale vaccination against COVID-19. It is interesting that people planning to get vaccinat-
ed are most in the older age groups and least of all among young people aged 25-34 (in this group, in
particular, 70% of respondents are not going to be vaccinated) [7].

According to M.O. Mukasheva and T.A. Nestik, the most important factors that determine dis-
trust of the government during the crisis are both a communication gap associated with certain contra-
dictions in the information field and a lack of understanding of the decisions made by the government,
and the crisis of the so-called social contract. We are talking about a general feeling of social injustice
that has formed in the public consciousness, a certain accumulated experience of unfulfilled expecta-
tions. As the researchers rightly point out, the topic related to trust has a significant pragmatic aspect in
the current crisis situation, since the level of social trust is reflected in the attitude of the population to
official information about the pandemic coming from authorities at various levels, indicators of anxie-
ty, and life strategies of representatives of various social groups, optimism or pessimism about the fu-
ture, and even on the attitude towards conspiracy theories and readiness to follow the recommenda-
tions of experts regarding certain anti-epidemiological measures [3, 432].

In the current situation, the population expects certain social guarantees, assistance and
support from the government in the context of the socio-economic crisis caused by the pandemic.
In the case when the actions of the authorities conflict with the interests of citizens, do not justify
their expectations, people stop counting on help from the state, they refuse to trust him. In the con-
text of a pandemic that caused a deep socio-economic crisis, the main responsibility lies with the
state authorities, designed to both counteract the spread of the pandemic and minimize the conse-
quences of the crisis. Here, it is of great importance to build effective interaction between state
power and society, the formation of an effective system for protecting the interests of various so-
cial groups and strata [8, 32].

It should be noted that, according to sociologists, the modern Russian state does not effec-
tively fulfill its obligations to society. At the same time, the idea of a welfare state is one of the
priorities for the development of our country, which follows from the content of Article 7 of the
Constitution of the Russian Federation, according to which Russia is a welfare state, "the policy of
which is aimed at creating conditions that ensure a decent life and free development of a person.”
Amendments to the Constitution have further strengthened the social orientation of the Russian
state, designed to "create conditions for sustainable economic growth and improve the welfare of
citizens" [9]. At the same time, as follows from the results of sociological research conducted by
scientists from the Institute of Social and Social Sciences of the Federal Research Center of the
Russian Academy of Sciences, the state of the welfare state in Russia, based on the criterion for
the performance by authorities of their main social functions, can be characterized as “critical”.
Thus, in 2020, respondents believed that the state is “in the worst possible way” fulfilling its obli-
gations related to ensuring “a decent life and comprehensive development of citizens” [10, 26].

Of course, during the pandemic, the Russian government developed and put into practice a pack-
age of anti-crisis measures, but the scale of this support is significantly inferior to similar measures taken
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by a number of economically developed countries in order to provide assistance to their population dur-
ing a crisis period. Thus, in comparison with Germany, which allocated more than a third of its GDP for
the fight against COVID-19, and the United States, which spent 12.4% of GDP for these purposes, the
anti-crisis package of the Russian government turned out to be much more modest - 1.2% of GDP. In
this situation, not only the scale of support is important, but also their content, the totality of recipients of
state social assistance. In financial and economic studies, in particular, it is stated that representatives of
the domestic political elite do not have a clear understanding of specific ways and means of overcoming
the consequences of the socio-economic crisis caused by the pandemic.

From the point of view of a number of authors, the measures to support the population im-
plemented by the Russian state are more likely to correspond to ordinary social conditions and
provide for protection against the risks of lower incomes due to disability, illness, birth, etc. How-
ever, according to experts, they did not allow “effectively targeting the drop in household in-
comes” in a specific situation related to the crisis under consideration [11, 30-31]. We are talking,
in particular, about a sharp reduction in the incomes of people employed in private enterprises in
the service sector, located mainly in large cities (these categories of workers, as well as a number
of others, are currently most at risk of falling incomes and sliding into poverty).

It should be noted that the Russian government, when making social payments, uses the tradi-
tional categorical approach based on the identification of socio-demographic groups. This approach
includes, among other things, the provision of additional social support to nuclear families with minor
children of certain age groups. Despite the importance of supporting these families, it is worth noting
that these are far from all families that objectively need support. In seven out of ten Russian house-
holds, as statistics show, there are no children of minor age at all, which excludes these persons from
the number of recipients of anti-crisis assistance from the state. The state support under consideration
should be targeted, i.e. focused primarily on people affected by the crisis and objectively in need of
assistance from the state.

Conclusions

The difficult socio-economic situation that has developed in the country, characterized by a
permanent decline in citizens' incomes and a deterioration in other indicators of the level and quality of
life of the population, while the state is simultaneously unable to propose and implement in practice
measures that contribute to solving the problems under consideration, does not contribute to a signifi-
cant increase in Russians' trust in government bodies of various level. It is on the state that a significant
part of citizens currently place their expectations related to solving fundamental socio-economic prob-
lems, overcoming the negative consequences of the crisis caused by the pandemic.

As the results of international studies show, there is a stable connection between economic
performance and the level of trust. The economic factors in the formation of trust in the authorities
act indirectly, through social factors, and are determined by the specifics of the economic situation
in society and the impact of the latter on the level and quality of people’s lives, the scale of social
inequality and social polarization [12, 15].

The negative economic situation that has formed during the pandemic has an impact on the in-
dicators of the social well-being of the population associated with the ability of people to satisfy their
interests and needs. The latter, in turn, affect the level of social trust, including trust in the authorities.
It can be assumed that in the event of a way out of the crisis, an improvement in the socio-economic
indicators of the country's development, a significant increase in the level and quality of life of citizens,
the level of public confidence in the government should also undergo significant changes of a positive
nature. This provides for the implementation of constitutional norms that enshrine the socio-economic
rights of citizens, the practical implementation of the concept of a social state, which should really pro-
vide, and not just declare a decent life and free development of a person.
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Annomauus. /lannas cmamvsi npeocmaesnsem aumaius oopaza Poccuu 6 mypucmuueckom
HHmepHem-OMCKypce U nocesiauleHa U3Y4eHUO AaH2J0A3bl4YHbLX NMYPUCIUYECKUX NEKCMO6. Ocnosnoti
ueibro pa60mbl SA6NIAEMCS. UCCAe008aHUEe NEeKCUKO-CIUTUCTMUYECKUX O0CODEHHOCEN AH2NIOA3bIYHbIX
mexcmos o Poccuu ¢ mypucmuueckom HUnmepnem-ouckypce. B cmamve aémop npedocmasisem uH-
Gopmayuro 06 0cobenHOCmsAX CO8PeMEeHH020 mypucmuiecko2o MHmeprnem-ouckypca paccmampusa-
em omaudumeslibHble 4epmovl AH2N0A3bIYHO2CO0 NMYPUCMUYECKO20 HHmepHem-duCKypca. B pesyiomame
Uccne0o8aHus onpedeﬂeHbz Haubonee yacmomubvle AeKCUKO-CIMUIUCIMUYecKue OCO6€HHOCI’I’ZM, xXapak-
mepHbie 0/ AHANUSUPYeMbIX mypucmuyeckux Mumeprem-mekcmos.

KroueBnle ciioBa: TypI/ICTI/I‘IeCKI/Iﬁ AUCKYPC, 06p8,3 POCCI/II/I, HUHTCPHET-AUCKYPC, JIMHTBUCTHUKA

Abstract. This article presents an analysis of the image of Russia in the tourist Internet dis-
course and is devoted to the study of English-language tourist texts. The main purpose of the work
is to study the lexical and stylistic features of English-language texts about Russia in the tourist
Internet discourse. In the article, the author provides information about the features of the modern
tourist Internet discourse, examines the distinctive features of the English-language tourist Inter-
net discourse. As a result of the study, the most frequent lexico-stylistic features characteristic of
the analyzed tourist Internet texts were identified.

Key words: tourist discourse, image of Russia, Internet discourse, linguistics

Introduction. Russia, the largest country in the world, is located in four climatic zones, it
uses all available resources to develop various types of tourism. Today, the development of the
tourism sector is of particular importance for each country; in many countries. This sector of the
world economy is one of the fastest growing and most profitable. It is extremely important to
maintain the image of the country at a high level, to form positive ideas about the country as a
whole in the world community: its culture, history, traditions and customs. Under the tourist image
of the country is meant a set of symbolically expressed emotional and rational ideas about the orig-
inality and specificity of the country, formed in the minds of public groups (real and potential tour-
ists). In the age of modern technology, it is relevant to study Internet texts that characterize Russia
as an object of tourism in order to understand how objective the assessment presented in them is
and how much the ideas of foreign tourists about Russia correspond to reality.

Lexical and stylistic features of the Internet discourse of travel agency sites. The task
of travel agencies is to help the potential client to form a desire to use a certain tourism product
and prove that their product is the best. Therefore, in the texts of travel agencies, words are used
mainly with a positive connotation, creating an impression of magic, romance, adventure, comfort
and tranquility. These may include words such as: amazing, exciting, perfect, famous.

As for adjectives, superlative forms are mainly used in order to convince the client of the exclusivi-
ty of the tourism product. In this case, we are mainly talking about places of interest, for example: parks,
museums, unique buildings or festivals. Then such adjectives as the most famous, the tallest, the biggest,
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the largest are used. Or, if we are talking about nature, mountains, lakes or landscapes, then you can see
such adjectives as the most enchanting, the highest, the deepest and the most spectacular [1].

Another way to immerse a potential client in a “fairy tale” is to use a variety of stylistic means in
the text, most often these are epithets (we have already discussed them above), metaphors and hyper-
bole. For example: "an endless carpet of forest”, "bustling melting pot of races and religions”. The
word "magic" is used very often. The phrase with such an epithet has a strong impact on the emotions
of a potential client and encourages him to immerse himself in a “magic atmosphere”.

Also, the texts of travel agencies are characterized by the use of the imperative mood
through modal verbs, for example: should and have to, or with the help of such verb heads as: rec-
ommend, suggest, guide, advice, propose. An alternative to the imperative mood is the use of rhe-
torical questions.

Among the most common tenses in the texts of travel agencies are the present and the future. If
historical reference is given, then in this case the past tenses are used, but in general, the main empha-
sis is on the present and future tenses, which contributes to the visualization of what is described [1].

In order to establish a more trusting relationship with a potential client, travel agencies often
use the pronoun "we" along with the imperative mood and modal verbs. This tactic creates the feeling
in the reader that they are having a live dialogue with him, and not just providing advertising text.

In addition, this “we” means not only the employees of the travel agency, but also the rest
of the tourists. This enhances the impact on the reader, as a person tends to make his choice in fa-
vor of the majority. The use of the second person singular and plural pronoun you is also aimed at
rapprochement with a potential client.

Rhetorical questions have excellent persuasive potential. Their use in the text is another
way to conduct a dialogue with potential customers. On the one hand, such questions do not re-
quire an answer, but on the other hand, they encourage the client to mentally formulate an answer.
Most often, rhetorical questions are formed using the modal verb "would", but, despite the direct
appeal to the client, there is a certain shade of formality.

While rhetorical questions rather gently push for action, the imperative mood implies a di-
rect command to action. Although usually verbs familiar to tourism are put into the imperative
mood, for example: take a photo, discover, nevertheless, the client may regard such formulations
as too intrusive and ignore them, because people prefer to act according to their choice, and not the
choice of a travel agency [ 2].

Julia Sanmartin studied the frequency of words found on the websites of travel agencies in
English. The most frequently used word (1241 times) is hotel. English travel agencies focus on the
comfort of their customers: facilities, guests, services, available are among the most common
words. Particular attention is paid to the conditions necessary for a family vacation, since the word
family is also often used (369 times) [3].

Internet blogs as a special type of text in tourism discourse. The source of information
about the possibilities and conditions of travel is not only the websites of travel agencies, but also
the reviews of tourists about their travels. If earlier the opportunity to leave a review about the trip
was provided on the websites of travel agencies, now there are many forums, blogs, chats, the pur-
pose of which is solely to exchange travel information. L. Yu. Govorunova defines an Internet re-
view of a tourist as a special type of text in which the author evaluates his trip and the accompany-
ing conditions for exchanging information with other tourists [4, s. 59]. According to the study,
Internet users trusted blogs that present the opinions of individual tourists more than information
posted on various travel agency websites and other advertising sites [5].

Thus, various Internet blogs, where people share their travel experiences, create a special
atmosphere of friendship and solidarity between the blogger and his subscribers, and, to some ex-
tent, this is facilitated by the special language and stylistic design of messages.

The following features of the design of a tourist's Internet review, one of which is an Inter-
net blog, are based on the work of T. V. Anikina [6, s. 217-220].

1. The presence of emotional vocabulary.
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The use of such words as great, amazing, perfect, thanks, horrible, terrible, disgusting is
quite justified, since the main source of information for the design of messages is impressions,
which are always accompanied by emotions. As can be seen from the examples, vocabulary can be
used with both positive and negative connotations, depending on the experience gained.

2. The use of various stylistic means: metaphors, comparisons.

These stylistic means also serve to convey emotionality. For example: sun-drenched beach,
breath of history, like in a fairy tale. Metaphors and comparisons are often used in travel advertis-
ing and are very easy to remember, and perhaps tourists borrow them and include them in their
message not to surprise, but because they are well suited to describe their own experiences.

3. The use of the imperative mood.

English reviews are also characterized by the use of the imperative mood, but not only to
induce action, but also to warn. Very often in such sentences the phrase be careful occurs.

4. Mostly verbs in the past tense.

This feature is quite natural: the tourist does not intend to advertise his vacation (although
such a trend has recently been observed), but describes his real past experience, so most verbs are
in the past tense. Syntax is characterized by both simple sentences and complex ones with all types
of connections.

Jose-Maria Luzon adds that in the linguistic design of the English-language tourist review,
one can also find various deviations from the language norm, since such messages are character-
ized by a conversational style [7].

Such deviations include:

1. Skipping or adding an apostrophe (in English) (dont, 1d, you're instead of your);

2. Writing proper names with a lowercase letter (south america);

3. Non-standard verb forms (would have been, if I did not ... I would have been);

4. Various abbreviations (LOL, smth);

5. Spelling errors (interrested in);

6. Writing i instead of I.

It is important to note that although there are many different language deviations among the re-
views, both from native speakers and from foreigners, the discussion has always continued, and no one
paid attention to errors. Foreigners did not position themselves as language learners, and native speak-
ers are a kind of “experts”. The main goal of the community is the exchange of information about trav-
el, so the grammatical side of the message fades into the background [8, p. 149].

Russia in the online tourism discourse: travel agency websites and blogs. The Associa-
tion of Tour Operators, a Russian non-profit industry association, conducted an analysis of the re-
sponses of users who visited Russia as tourists. These answers were presented on the international
English-language social server Quora.com. Most of the users noted that communication with the
locals caused a big problem due to the fact that very few Russian people spoke English, but were
happy to help.

According to S. A. Buturov, another significant drawback of the Russian tourism industry
is the lack of a sufficient number of hotels and other accommodation facilities for tourists, as well
as the lack of tourism infrastructure. We agree with S. A. Buturov that slogans and advertising
campaigns alone are not enough, it is necessary to ensure that the infrastructure and quality of
tourist services are in line with generally accepted world standards [9].

Despite the fact that there are a number of problems in the tourism industry in Russia that
have yet to be resolved, in general, the feedback from users of the social service Quora.com has
been positive. From several reviews given in his article by S. A. Buturov, we can conclude that
almost all tourists experience a "culture shock" upon arrival in Russia.

The presence of a “culture shock” is explained by multiple persistent stereotypes regarding
Russia. Most tourists talk about the contrast between their perceptions of Russia and what they
saw: “All I've heard about Russia before is that it's a semi-anarchist and semi-dictatorial country in
constant crisis. Therefore, I was most struck by how modern and how well-functioning the city
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infrastructure is” (quoted from [Buturov S. A., pp. 38-39]. Another tourist writes that due to the
stereotypes disseminated by the media, he expected to see in Russia "unemotional alcoholics, but
here | met people with a wide heart and a warm attitude" (quoted from [Buturov S. A., p. 39].

There are many stereotypes about Russia, and in most cases they are negative. Everyday
stereotypes are mainly associated with the harsh climate and the peculiarities of Russian psycholo-
gy. This category includes such realities as the samovar, vodka, balalaika, earflaps [10]. Moreover,
according to foreigners, extreme cold conditions directly affect the character of Russians: it is pre-
cisely because of this that they are characterized by gloominess, suspicion and a tendency to drink
large amounts of alcohol. According to A. V. Pavlovskaya, for a long time, at the first mention of
Russia, the associations remain the same: winter, frost, fur coats and everything connected with it.
Also, foreigners believe that Russians do not have a propensity for entrepreneurship, a Russian
person is undisciplined and behaves unpredictably [11].

The connotation of lexical units used to qualitatively characterize "Russian” varies, can be
both positive and negative, depending on the current international situation: Everything in Russia
is over-the-top: the opulent churches, fairy tale castles, lavish stores and ritzy night life [12]. For
the British, everything in Russia is so luxurious and unusual that in this example one can even
trace a slight reproach.

There are also examples where the emphasis is on the large size of the country, which
amaze foreigners and even cause difficulties in developing the optimal tourist route: Faced with
the sheer size of the country, it's difficult to manage to decide a route for a few weeks [13]

In order to overcome the biased attitude of foreigners towards Russia, which they still have,
travel agencies often promise their clients to show a completely different Russia, which does not meet
their expectations and contradicts generally accepted stereotypes. That is why another common stylis-
tic device in Internet travel advertising texts is the antithesis: We want to show you a different Russia, a
great travel destination with lots of discovery and adventure opportunities [14]

Almost every tourist advertising Internet text necessarily contains realities, through which
the national flavor of the country is conveyed. Undoubtedly, the texts mention the traditional Rus-
sian drink vodka, fur hats and grandmothers - this is what the British, like all foreigners, associate
Russia with.

If we talk about the realities among the sights, then the most famous and often mentioned
are Red Square, the Kremlin, St. Basil's Cathedral and the Mausoleum in Moscow, and the Her-
mitage in St. Petersburg; found, but less frequently, and the Catherine Palace.

It is worth noting that among the famous Russian personalities, in addition to Lenin, whose
surname often appears in the name of the Mausoleum, the writer Leo Tolstoy is especially popular,
and other famous Russian writers, such as Alexander Pushkin or Fyodor Dostoevsky, are practical-
ly not mentioned anywhere.

In order to contribute to the immersion of tourists in Russian culture, some travel agencies
write a transcription of Russian words on their website, and in order for the English to understand,
they write a translation into English next to it. This method of attracting the attention of a tourist
helps to arouse interest not only in the culture, but also in the language of the visited country. Font
and highlighting are copyrighted.

* DOBRO POZHALOVAT — WELCOME [15].

* Dobry Den (“welcome”)! [15].

Tourism discourse, like the Internet tourism discourse, implies the creation of the most pos-
itive image of the country as possible, therefore, words, phrases and sentences with a positive con-
notation should prevail in Internet tourism advertising texts. However, due to tense political rela-
tions, even in the type of discourse under study, there are phrases with a negative connotation:
Then, leaving the urban behind, you discover a sleepier, more sedate Russia where the vagaries of
politburos seem to have had little effect [16].

This example is also related to the political sphere, but here it refers to the politics of the
Soviet Union. The example uses the reality of the USSR “politburo”, this reality, which has al-
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ready become historicism for modern Russia, is not explained, since it is widely known all over
the world and passed into other languages precisely from Russian.

The word “vagaries” is of particular interest, since it also contains an evaluative element,
and a negative one at that. Using this word, which translates as "whim", "whim" or "trick", the
British still directly ridicule the policy of the USSR, given that this country no longer exists and
that, again, in this context, this information is not relevant: They are explorations of Russia's fur-
thest frontiers, from the easterly Kamchatka peninsula to the northern lights-spying town of Mur-
mansk in the north [17].

We cannot speak with certainty of a clear negative connotation, it all depends on what the
compiler of this text meant by the word “spying”: an intelligence city or a spy city. In any case,
the mention of this fact indicates that the British still remember the times of the Cold War and do
not miss the opportunity to accuse Russia of espionage even now.

Analyzing the blogs, we noted the abundance of antitheses. Bloggers talk about how they
never really wanted to visit Russia, especially because of the stereotypes sometimes imposed by
the media. However, what they saw in Russia exceeded all their expectations.

Epithets are also quite common in blog texts. In most cases, epithets with a positive conno-
tation are used to describe sights, and with a negative connotation they are used to describe the ini-
tial ideas about Russia, to describe old Soviet buildings, or are associated with the visa procedure:
The magnificent structure, the splendid colors and the fascinating shapes and patterns are every
bit glorious as they are in all the pictures we've seen over the years [18]

In addition to the stylistic devices discussed above, examples of hyperbole, metaphor and para-
phrase have also been found, but there are very few of them. It should be remembered that the stylistic
design of the text depends on the individual, on his character, profession and level of language profi-
ciency. If the antithesis and epithets were found in all the studied blogs, then the above stylistic devices
were found, basically, only in one blog, the author of which is a writer by profession.

Stylistically, the texts of blogs are not very diverse. Their features are much better traced at
the lexical level. Blog texts contain elements of written colloquial speech, namely, a large number
of phrasal verbs that are found in all texts without exception.

You should pay attention to Russian words, which are most often transcribed into English.
Their presence in the text contributes to immersion in the culture of the country, and blog authors want
to show that they really understand the culture of Russia and have learned a few Russian words. Of
these, about half of the words refer to food, the rest are the names of sights or Russian realities.

The studied texts are very diverse graphically. With the help of capital letters, italics, bold type,
blog authors not only highlighted the most important information, but also expressed their emotions.
Italics, in addition to emotions, served to convey the opinions of other people. Basically, graphic high-
lights were found in blogs with a public focus, they were absent in texts with a personal focus.

Thus, we can conclude that at the moment the most pressing problems of the Russian tour-
ism sector are the low level of English proficiency and underdeveloped tourism infrastructure. Al-
s0, the arrival of foreigners in Russia is hindered by a large number of stereotypes. However, most
of the reviews of foreign tourists who have visited Russia are, nevertheless, positive. In English-
language tourist advertising texts about Russia, the use of epithet and antithesis, opposition be-
tween expectation and reality prevails, which indicates that the British tend to form their idea of
Russia, relying on stereotypes.
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Annomavusn. Hecmomps na mo, umo HATO Oexnapupyem opuenmayuio Ha npomueoCcmostue
COBDEMEHHbIM Y2pO3aM, NOC/e OKOHYAHUS «XONOOHOU BOUMBLY NPOOOIHCAEMC NOUCK ANbAHCOM
gHewHux 6pazos. Ce200Hs Ha nepeoHUti NIaH 8 HAMOBCKOU NOBECHKe OHS GbIULIU BONPOCHL O 8bI306AX
bezonachocmu co cmopouvl Poccuu. Cospemennvlii mup sensiemcs ceudemenem Oecnpeyedenmuorl
ucmepuu co CMopoHbl 3anada 00 «OKKynayuonHwvlx naamax Mockevly, cmpykmypa pacxooos HATO
B0NIU3U  POCCULICKUX 2PAHUY VBeTUUUBAemcs, NpoOooIdcaemcs: KOHyeHmpayus cun Anvsinca 6
Bocmounoii Eepone. B cmambe Ookasvieaemcs, umo 6ce HNONbIMKU NPOGeOeHUs NONUMUKU
omHoweHuu Poccuu ¢ nosuyuu cunvl KOHMPHPOOYKMuUeHwl. Jlenaemcs 6bl1600 O MOM, HMO
Hauasweecs 6 2014 e. ceononumuueckoe conepruvecmso Poccuu u cun HATO k 2021 200y nepepocio
8 Kpynueliuiee npomueocmostue co epemer Xono0HoU 60liHbl, 8 pe3yibmame 4e20 CmadulibHOCHb 8
Mupe pe3Ko yXyOuunacs.

Kurouessbie cioBa: HATO, CeBepoarnantuueckuil anbsiHe, Poccusi, Ykpanna, Bocrounas
EBpomna, xpusuc, [lenraron, Boopyxennsle cuiibl HATO, Mex1yHapoiHble OTHOLIEHUS

Abstract. Despite the fact that NATO declares a focus on countering modern threats, after the
end of the cold war, the Alliance continues to search for external enemies. Today, issues of security
challenges from Russia have come to the forefront of the NATO agenda. The modern world is witness-
ing unprecedented hysteria on the part of the West about Moscow's "occupation plans™, and the struc-
ture of NATO spending near the Russian borders is increasing, the concentration of Alliance forces in
Eastern Europe continues. The article proves that all attempts to pursue a policy towards Russia from
a position of strength are counterproductive. It is concluded that the geopolitical rivalry between Rus-
sia and NATO forces, which began in 2014, has turned into the largest confrontation since the Cold
War by 2021, as a result of which stability in the world has deteriorated sharply.

Key words: NATO, North Atlantic Alliance, Russia, Ukraine, Eastern Europe, crisis, Pen-
tagon, NATO armed forces, international relations

Introduction. The end of the Second World War was a big step in the victory over fas-
cism, but the Allies did not understand the commonality of the further political development of the
countries. Contradictions in the understanding of the fundamental principles of the political struc-
ture of the world by the victorious countries led to the delimitation of positions and borders both in
Europe and in the world as a whole. An important role in dividing the course of the capitalist and
socialist paths of development was played by the appearance in Europe from 1945 to 1949 of ten
socialist states. It is quite obvious that such an active spread of socialism and Soviet influence in
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the world did not suit the leaders of the West, which was the reason for the creation in 1948 of the
"Brussels Pact" - the prototype of NATO, since this union for the first time united the armed forces
of Great Britain, Belgium, France, the Netherlands and Luxembourg. When in 1949 Portugal,
Denmark, Norway, Iceland, Italy, Canada and the USA were added to the above countries, the 12
founding countries agreed to create a collective security system. The block of countries that signed
the treaty in April 1949 was called "NATO" (The North Atlantic Treaty Organization).

On the one hand, NATO is an instrument of American influence not only in the North Atlantic,
but throughout the world, on the other hand, NATO is a kind of “transatlantic forum” for consultations
by allied countries on any issues affecting the vital interests of its members, including events that could
endanger their security. One of the declared goals of NATO is to provide deterrence or protection
against any form of aggression against the territory of any NATO member state.

The symbolism of the flag (compass (wind rose) with rays pointing to the four cardinal di-
rections) personifies the symbol of the right path to peace, the symbol of the unity of all countries
of the alliance, and the blue color means the Atlantic Ocean. Therefore, NATO is also called the
"North Atlantic Alliance” or "North Atlantic Treaty Organization", the Atlantic bloc (it is under-
stood that the states that are part of NATO are located on both sides of the Atlantic Ocean).

The main political governing body of NATO — the North Atlantic Council (consists of rep-
resentatives of all member states and holds its meetings under the chairmanship of the NATO Sec-
retary General) - has the right to hold its meetings at the level of foreign ministers and heads of
state and government. Council decisions are taken unanimously. Between sessions, the functions
of the NATO Council are performed by the Permanent Council of NATO, which includes repre-
sentatives of all member countries of the bloc in the rank of ambassadors. The Supreme Allied
Command in Europe is headed by the Supreme Commander (always an American general). Under
his command are the combined armed forces of the Alliance in three European theaters of opera-
tions: North European, Central European and South European [7].

According to Article 10 of the North Atlantic Treaty, membership in the Alliance is flexi-
ble, since "the contracting parties, by common consent, may propose to any other European state
capable of developing the principles of this Treaty and contributing to the security of the North
Atlantic region, to join this Treaty" [10]. In total, 30 countries are members of NATO for 2021. To
date, the latest member admitted to the Alliance is North Macedonia (March 2020). The total
strength of the Alliance's armed forces is 2.23 million soldiers and officers. Of these, 1.37 million
account for the US Armed Forces and 0.86 million for the remaining 28 countries, including Can-
ada[14]. These include: Response Force (NATO Response Force - NRF); a joint operational group
of high readiness (Very High Readiness Joint Task Force - VJTF) in the overall structure of the
NRF; joint military forces of NATO; the military contingent itself; a nuclear deterrence group and
a higher-level weapons protection group.

Results and discussion.

Since 2014, NATO Allies have been taking steps to expand the capabilities of the NRF Re-
sponse Force. The motive for this step was the so-called. "new security challenges from Russia"
[13], as well as risks emanating from the Middle East and North African regions. For example,
NATO Force Integration Units (NFIUs) have been created and can be deployed within hours.
Lithuania, Poland, Latvia, Bulgaria, Romania and Poland became the first countries on whose ter-
ritory NFIUs operate on a rotational basis [12]. We are talking about a combat-ready multinational
brigade (five battalions, about five thousand people in total), whose task is to quickly arrive and
respond to an attempt to violate the sovereignty of any NATO member state. Additionally, NFIU
is supported by aviation, naval and special forces. Given that the NFIU forces will operate in close
liaison with the host countries, the VJTF units will need two days to advance, while the main part
will be ready for deployment in less than seven days [12].

NATO’s activities near Russia’s borders have significantly intensified from 2014 and during
2021 the North Atlantic Alliance held eight major military trainings near Russia’s borders in the Cri-
mea region. Representatives of the armed forces of Ukraine took part in these large-scale exercises,
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which were held under the name "Defender of Europe”, together with NATO. NATO military equip-
ment and weapons are deployed in Greece, Albania, Croatia and Germany. In total, by the end of April
2021, NATO military transport aviation deployed American weapons to the airfields of 12 NATO
countries with the involvement of Italy, Germany, Holland and Belgium. At military bases in all of
these countries, additional equipment was reactivated, which by May 2021 was transferred to the train-
ing grounds of the Balkans, South-Eastern Europe and the Baltic States (total in 12 countries) [2].

At the same time, it was planned to work out the joint actions of the Romanian Air Force,
Spanish fighters, American and Turkish reconnaissance aircraft, as well as the provision of addi-
tional gratuitous military assistance from NATO to Georgia and Ukraine.

The NATO command posted a presentation video of maneuvers in Europe and Africa,
which lists the landing and tank operations as part of the exercises and emphasizes that the main
events of the exercises in 2021 will unfold in the Black Sea basin, since it is Crimea that is the
main object of interest to the North Atlantic Alliance. The legend behind these exercises was as
follows: Russia is invading the South-East of Ukraine or Transnistria. After that, NATO troops
begin to act and must defeat the Russian troops [2].

As already noted, the decision of the Americans to pull forces to Europe and conduct a se-
ries of large-scale exercises is “motivated” by the so-called. the strengthening of the Russian mili-
tary presence in the region. Thus, NATO forces adhere to the strategy of “deterring Russian ag-
gression”, and the political concept actively used by the North Atlantic Alliance is as follows:
“opposing the Russian threat”.

Meanwhile, even formal logic suggests that if for the military exercises "Sea Shield 21",
held in March 2021, forces consisting of more than 2.4 thousand military personnel and naval avi-
ation from eight countries (participants Bulgaria, Greece, Spain, the Netherlands, Poland, Roma-
nia, the United States and Turkey), 18 warships and 10 military aircraft for various purposes -
therefore, NATO seeks to ensure a permanent military and naval presence in the Black Sea, con-
trary to the provisions of the Montreux Convention. Moreover, according to the press secretary of
the President of the Russian Federation Dmitry Peskov, NATO began to supply lethal weapons to
Ukraine, and such actions are “one more step towards another catastrophe” [4].

In general, the Russian Foreign Ministry is convinced that the militarism of the North At-
lantic bloc has provoked and continues to provoke dozens of armed conflicts around the world.
The latest round of mutual reproaches from the Russian Foreign Ministry and the Alliance came
after a successful test of an anti-satellite system in Russia on November 15, 2021, which, accord-
ing to the Russian military, "jewelly" destroyed the old satellite [6].

However, NATO said in a statement that the Alliance “strongly condemns the anti-satellite
missile test carried out by Russia in an irresponsible and reckless manner on November 15, 2021.”
It was also noted that this test led to the formation of debris, which "pose a danger to human lives
and spacecraft of a number of states." In turn, the Russian Foreign Ministry stated that "Washing-
ton itself creates risks in space” [8].

Unfortunately, relations between Russia and NATO are increasingly acquiring a negative
connotation and demonstrate the complete absence and unwillingness of a constructive dialogue
on the part of the latter. With these relations frozen, it is quite likely that nuclear weapons will be
deployed to the east of Germany. This was voiced by NATO Secretary General Jens Stoltenberg at
the NATO Talk 2021 conference in Berlin [9].

At the same time, official Kiev shows a complete rejection of the implementation of the
Minsk agreements, inspiring military and intelligence provocations against the Donetsk and Lu-
gansk People's Republics using Turkish stowaways Bayraktar, the purpose of which is the infra-
structure of Donetsk, Gorlovka, Yenakiyevo, Yasinovataya.

Kiev’s militaristic plans are also evidenced by the draft law “On the Foundations of the State
Policy of the Transitional Period” proposed by official Kiev, which defines the Ukrainian state policy
of returning Donbass, Crimea and Sevastopol under the control of Kiev. One can see a clear aggressive
orientation of this act, directed against the territorial integrity of the Russian Federation and against
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Russian citizens, since the document provides for the introduction of “elements of transitional justice”
(that is, in fact, extrajudicial reprisals and tribunals), lustration and responsibility of those residents of
Donbass, Crimea and Sevastopol, who "“collaborated with the occupation authorities.” The bill contains
clarifications that Russian citizenship in the Donbass will be considered invalid, and negotiations with
Russia can only be conducted on the timing and course of the withdrawal of “occupying and Moscow-
controlled armed formations from the territory of Ukraine” [15].

This draft law has not been approved in Ukraine, since the draft law has not been examined
by the Venice Commission, a European advisory body that evaluates national legislation for their
compliance with international law, and has not been approved. The Commission recommended
that the draft law be amended to bring the provision on liability for criminal offenses committed in
connection with temporary occupation in line with international law; revision of the current differ-
entiated attitude towards different categories of criminals; narrowing and clarifying the provision
on lustration; revising the provision that the law is intended to establish the truth about all crimes,
and not committed by certain specific subjects of the conflict; a clearer formulation of the provi-
sion for the convalidation of documents of the temporarily occupied territories and a revision of
the restrictive approach in the recognition of academic certificates, degrees and titles [3].

Conclusions.

The Pentagon, which is pushing official Kiev to war with Russia, needs a regional war for
many reasons. This is an opportunity to simultaneously weaken Russia, Western and Eastern Eu-
rope. Secondly, a local war will help American capital recover from the economic crisis that has
swept the world as a result of the coronavirus epidemic. Third, a weakened Russia would be a poor
ally for China, with whom NATO's next military confrontation should be tied.

In this regard, several geopolitical scenarios for the development of the situation are possi-
ble. The first scenario - the most pessimistic - is the threat of a full-scale war with the Alliance.
Considering that US Secretary of State Anthony Blinken designated Russia, North Korea, Iran and
China as subjects posing a military threat to the Alliance [1], NATO's attention is focused on Rus-
sian borders, where, under the pretext of protecting the interests of Ukraine, the Pentagon can un-
leash a war with Russia with the deployment of a theater fighting from the Baltic to the Black Seas
and from Smolensk to Germany, turning the entire territory into a zone of chaos.

The second scenario is that the Pentagon “plays its muscles”, military hysteria is whipped
up, but things will not come to open military clashes between NATO forces and the Russian armed
forces. It is possible that there will be armed provocations on the part of Ukraine, which will pro-
voke clashes by analogy with the events of November 2018, when three ships of the Ukrainian
Navy “illegally entered the temporarily closed water area of the territorial sea of Russia” [11].
Provocations by the Ukrainian security forces have an extremely negative impact on Russian-
Ukrainian relations, and, as Alexander Grebenkin, Deputy Secretary of the Security Council of the
Russian Federation, noted, the risks of provocations in the Crimean direction by Ukrainian special
services and radical organizations have recently increased. At the same time, we are talking not
only about the territory of the Crimean peninsula, but also about economic and transport facilities
in the Azov and Black Seas [5].

According to the third scenario, a military conflict of a regional scale is taking place in the
region, by analogy with the Georgian-Ossetian conflict of 2008, which will have every chance
(with the active intervention of NATO) to develop into a full-scale confrontation between the forc-
es of the West and Russia, the escalation of which will lead to unpredictable events.

According to the last scenario, the most optimistic one, Kiev will understand the futility of ag-
gravating relations with Moscow, since the demonstrative steps of the Ukrainian side and military hys-
teria threaten the start of a real armed clash, from which Kiev has no chance to emerge victorious. On-
ly a sober assessment of events by official Kiev will lead to the preservation of the status quo, namely,
the existing alignment of forces and the minimization of NATQO's aggressive aspirations.

The aggravation of Russian-Ukrainian relations gives every reason to conclude that the
North Atlantic Alliance continues its attempts to actively destabilize the situation in the region, as
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a result of which the West unfolds an unprecedented hysteria about “Moscow’s occupation plans”
and unwinds another spiral of frenzied Russophobia.

The structure of the NATO armed forces near the Russian borders is growing to extremely
dangerous limits due to the concentration of the Alliance's forces mainly in Eastern Europe, which
significantly increases the potential for conflict in the region and thus increases the risk of an acci-
dental armed conflict that could lead to unpredictable consequences.

Further expansion of cooperation between Ukraine and Georgia with Euro-Atlantic struc-
tures, ever deeper integration with NATO, will inevitably cause a corresponding reaction from
Russia and the continued existence of the Ukrainian and Georgian states within their current bor-
ders, if not their existence at all, will become rather illusory.

All attempts to pursue a policy towards Russia from a position of strength are counterproductive.
In this regard, the Russian Federation will never accept the further expansion of NATO to the East, and
this will inevitably have extremely sad consequences not only for NATO, but for the entire West.

Thus, the geopolitical rivalry between Russia and NATO, which has escalated since 2014,
has grown into the largest confrontation since the Cold War by 2021, as a result of which stability
in the world has deteriorated sharply and international security is at an extremely low level.

REFERENCES

1. Blinken utverzhdaet, chto RF, KNR, Iran, KNDR predstavlyayut soboj «voennye ugrozy» dlya
Zapada. URL.: https://tass.ru 2021/03/24 (data obrashcheniya 11.11.2021)

2. . Botasheva A.K. Geopoliticheskij natisk NATO v CHernomorsko-Sredizemnomorskom re-
gione: idet general'naya repeticiya vojny s Rossiej / v sbornike: CHernomorsko-Sredizemnomorskij region
v sisteme nacional’nyh interesov Rossii: istoriya i sovremennost': k 80-letiyu nachala Velikoj Otechestven-
noj vojny. Materialy nauchno-prakticheskoj konferencii. Krasnodar, 2021. S. 468-473.

3. Venecianskaya komissiya rekomendovala Ukraine izmenit' zakon o perekhodnom periode v
Donbasse. URL: https://mww.kommersant.ru 2021/10/19/ (data obrashcheniya 19.10.2021)

4. Zaharova nazvala NATO «istochnikom agressii». URL: https://news.myseldon.com/
ru/news/index/262422130 (data obrashcheniya 19.11.2021)

5. Zamglavy Sovbeza RF Grebenkin zayavil o vozrosshih riskah provokacij Ukrainy v Krymu.
URL: https://politexpert.net/267917-zamglavy-sovbeza-rf-grebenkin-zayavil-o-vozrosshih-riskah-
provokacii-ukrainy-v-krymu (data obrashcheniya 21.11.2021)

6. Minoborony RF oficial'no zayavilo ob uspeshnom ispytanii protivosputnikovogo oruzhiya. URL:
https://rosbalt.rwrussia/2021/11/16/1931198.html (data obrashcheniya 16.11.2021)

7. NATO Organizaciya Severoatlanticheskogo dogovora. URL: https://www.sites.google.
com/site/2015mamkin/home/ogse-02-istoria/nato (data obrashcheniya 16.11.2021) (data obrashcheniya
16.11.2021)

8. NATO i ES osudili ispytanie Rossiej protivosputnikovoj sistemy. URL: https://vz-ru.turbo-
pages.org/vz.ru/s/news/2021/11/19/1129967.html (data obrashcheniya 19.11.2021)

9. NATO mozhet razmestit' yadernoe oruzhie vostochnee Germanii. URL: https:/ria.ru/
20211119/donbass-1759510502.html. (data obrashcheniya 19.11.2021)

10. Organizaciya  Severoatlanticheskogo ~ dogovora.  URL:  https://www.nato.int/cps/
ru/natohg/official_texts 17120.htm (data obrashcheniya 16.10.2021)

11. Pochemu u Rossii i Ukrainy voznik konflikt v Azovskom more. URL.: https://www.rbc.ru/ poli-
tics/26/11/2018/5bf7dd5f9a7947b502a63ae6 (data obrashcheniya 16.11.2021)

12. Sily reagirovaniya NATO / Ob"edinennaya operativnaya gruppa povyshennoj gotovnosti.
URL: http://vsenato.ru/sily-reagirovaniya-nato-obedinennaya-operativnaya-gruppa-povyshennoj-gotovno-
sti/ (data obrashcheniya 16.11.2021)

13. SMI uznali o planah NATO uvelichit' sily bystrogo reagirovaniya do 30 tys. URL:
https://www.rbc.ru/rbcfreenews/5b13a0da9a794 74f8743ab5a (data obrashcheniya 16.11.2021)

14. Sootnoshenie boevyh vozmozhnostej vooruzhennyh sil RF i NATO v Evrope. https:/
russtrat.rwanalytics/9-fevralya-2021-0010-2930 (data obrashcheniya 16.11.2021)

198 Bbinyck Ne4, 2021



COBPEMEHHAA HAYKA W UHHOBALUWUMU

15. Ukrainu pridetsya prinudit' k miru na novyh usloviyah. URL: https://vz-ru.turbo-
pages.org/vz.ru/s/world/2021/11/26/1130396.html (data obrashcheniya 26.11.2021)

OBb ABTOPAX/ABOUT THE AUTHORS

I[Mannn Buktop HukosaeBu4, TOKTOp MOJMTHYECKUX HAyK, podeccop, 3aB. kadeapoit
MCKAYHaPOOHBIX OTHOHICHPIP'I, II0JIMTOJIOTHU N MHpOBOﬁ 3KOHOMMKHN I/IHCTI/ITYTa MCKAYHAPOOHBIX
oTHomeHui IlsTuropckoro rocynapcrBeHHoro ynusepcutera. 357352, Poccus, CTaBpOIOJIbCKUM
kpaii, r. [Tlaturopck, np. Kanunauna, 1. 9. E-mail: paninvl@yandex.ru

Panin Victor Nikolaevich, Doctor of Political Sciences, Professor, Head of the Depart-
ment of International Relations, Political Science and World Economy of the Institute of Interna-
tional Relations of Pyatigorsk State University. 9 Kalinina Ave., Pyatigorsk, Stavropol Krai, Rus-
sia, 357352. E-mail: paninvl@yandex.ru

BborameBa Acusit KazueBHa, JOKTOp NOJUTHYECKUX HAYK, JOLEHT, podeccop Kadeapbl
KYPHATUCTUKH, MEIUAKOMMYHHKAITMI U CBsI3el C OOMIECTBEHHOCThI0O MHCTHTYTa MEXITyHApO-
HbIX OTHOIIEeHUH [IaTuropckoro rocynapcrsenHoro yuuepeurera. 357352, Poccus, CtaBponosib-
ckuil kpai, r. [Iaturopck, np. Kanununa, a. 9. E-mail: ab-ww@mail.ru

Botasheva Asiyat Kazievna, Doctor of Political Sciences, Associate Professor, Professor
of the Department of Journalism, Media Communications and Public Relations of the Institute of
International Relations of Pyatigorsk State University. 9 Kalinina Ave., Pyatigorsk, Stavropol
Krai, Russia, 357352. E-mail: ab-ww@mail.ru

YcoBa I0ausi BUKTOpOBHA, JOKTOp MOJUTUYECKUX HAYK, JOIEHT, podeccop Kadeaps
MCKAYHAPOAHBIX OTHOH.ICHI/IfI, IIOJIMTOJIOTHHU N MHpOBOﬁ 3KOHOMHKHN I/IHCTI/ITYTa MCKAYHAPOAHBIX
oTHomeHui IlsTuropckoro rocynapctseHHoro ynusepcurera; 357352, Poccus, CTaBpOnosibCKHii
Kpaii, r. [Isturopck, np. Kanuuuna, a. 9. E-mail: usova_yv@mail.ru

Usova Yuliya Viktorovna, Doctor of Political Sciences, Associate Professor, Professor of
the Department of International Relations, Political Science and World Economy of the Institute of
International Relations of Pyatigorsk State University; 357352, Russia, Stavropol Territory, Pyati-
gorsk, Kalinin Ave., 9. E-mail: usova_yv@mail.ru

Jara nocrymienus B pefakumio: 24.11.2021
ITocne penensuposanns: 13.12.2021
Jlata nmpuuATHA K my6mkanmm:19.12.2021

Bbinyck Ne4, 2021 199



COBPEMEHHAA HAYKA U UHHOBAUWMN

A K. boramesa [A.K. Botasheva]
@.I'. Baranosa [F.G. Vagapova]
P.H. Baranos [R.N. Vagapov]

®EHOMEH OTUYXJIEHUSA YEJIOBEKA
VIIK 32.019.5 OT OBHIECTBA: COIIMAJIBHO-
DOI: 10.37493/2307-910X.2021.4.24 TIOJUTUYECKHUUN AHAJIN3

THE PHENOMENON OF HUMAN ALIENATION:
A SOCIO-POLITICAL ANALYSIS

Iamuzopckuit zocyoapcmeennslii ynueepcumem, 2. Ilamuzopcx, Cmaspononsckuii kpaii, Poccus |
Pyatigorsk State University. Russia, Stavropol Territory, Pyatigorsk, e-mail: ab-ww@mail.ru

Annomayun. OmuysxicoeHue 8 CO8BPEMEHHOM MUpe Cmano NPUHAKOM He MoJabKo Hebnazo-
NOIYYUs OMOENbHO 835MO20 Yel08eKd, HO, K CONCALEHUIO, U 0buecmsed, Komopoe nopoxcoaem
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OMUYHCOEHUSI — He MOTbKO NCUXOLOSUYECKUL UTU COYUATILHBIU (DeHOMEH, KACAroWUICsl HeCo8na-
OCeHUsL OAHCUOAHUU UHOUBUOA U COYUANbHOU peanvHocmu. [Ipobrema omuysxicoenuss CmaHo8UMCs
npobnemou obwecmea, KOMopoe cmpaoaem om «CMpeiKos» U Meppopucmos, npuoaem Heyee-
PEHHOCMb 00ujecmay 8 20Cy0apCmeeHHOU 3aujume, PAGeHCMBEe 6CeX nepeod 3aKOHOM, NOSAGIAemcs
PACMEPIHHOCIb Neped HeU38eCMHOCMbIO, HAPYUAIOMCS KOMMYHUKAMUBHbIE C853U, 8 0buecmee
NOABNAEMCS 4Y8CMBO HE3AUWUWEHHOCMU neped npecmynuuxkamu u m.o. I[lpednacaemcs komniexc-
HOe HanpagieHue nymet MUHUMUZAYUU NPOYECCO8 OMUYHCOCHUs. 8 COBPEMEHHOM 0buecmae.

KuroueBble ciioBa: OTUYyXJICHHUE YEIOBEKAa OT OOIIeCTBa, MEPMCKUN CTPENOK, Ka3aHCKUIl
CTpEJIOK, KEPUCHCKUI CTPEJOK, HOPBEKCKUN CTPETIOK, IPYIIbl CaMOYOHIIL], OTKJIOHSOIIEeCs Mo-
BEJICHHE, HAallMOHAJIbHAs! 0€3011aCHOCTb, CTAOUIILHOCTh

Abstract. Alienation in the modern world has become a sign not only of the ill-being of a single
person, but, unfortunately, of society, which generates in the subject an irreconcilable conflict with the
outside world, complete rejection of the outside world, its foundations, canons and rules. Alienation
has become a denial of possible cooperation, co-creation, lack of empathy, etc. The article proves that
the phenomenon of alienation is not only a psychological or social phenomenon concerning the dis-
crepancy between the individual's expectations and social reality. The problem of alienation becomes
a problem of society, which suffers from "shooters™ and terrorists, gives uncertainty to society in state
protection, equality of all before the law, confusion appears before the unknown, communication links
are disrupted, a sense of insecurity before criminals appears in society, etc. The authors suggest ways
to minimize the processes of alienation in modern society.

Key words: human alienation, Perm shooter, Kazan shooter, Kerch shooter, Norwegian
shooter, suicide groups, deviant behavior, national security, stability.

At about 12 noon on September 20, 2021, 18-year-old Timur Bekmansurov, with a military
helmet on, carried a five-shot, twelve-gauge Huglu Atrox Tactic Pump Action Shotgun into the
eighth building of Perm State University. Before entering the building, the guy fired several shots
at passing cars, then at people who were at the entrance to the building, then entered the building
and shot the security guard in cold blood and continued shooting at people, fired about 30 shots at
the fleeing victims [18].

The attacker managed to pass from the eighth building to the sixth and, having gone down
from the second floor to the hall of the building, was wounded and neutralized by the traffic police
officer, junior lieutenant Konstantin Kalinin and senior lieutenant VIadimir Makarov, who came to
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the place of tragedy and organized the evacuation of people [19]. A few days later — on September
23, 2021 Colonel of Justice — the head of the Investigation Department of the Investigative Com-
mittee of the Russian Federation in Perm Territory S.Y. Sarapultsev committed suicide. A number
of mass media voiced the version that the colonel committed suicide, being accused of improper
organization of the investigation of the shooting at the university; another version belongs to the
Kommersant newspaper — that the colonel "suffered heavily from the mass murder at Perm Uni-
versity", but committed suicide for other reasons" [10].

The real reasons for the shooting are not known. According to the perpetrator's confession,
he was called to cleanse the earth of imperfect people, and at the same time he was " not the first
and far from the last" to attack defenseless people, because "the world is rotten, everyone is rotten
from within", and "people will not be saved by the prohibition of weapons, they will be killed by
cars, bombs, knives, anything that comes to hand" [3].

Such a tragedy, unfortunately, is not unique. In spring 2021 llnaz Galyaviev, a former stu-
dent of Gymnasium No. 175 in Kazan, carried a Hatsan Escort shotgun into the school, where he
opened fire on the students and detonated an homemade explosive mechanism. Eight pupils from
the eighth form and two teachers were killed and more than twenty people were injured. At the
interrogation the nineteen-year-old perpetrator stated: "I am a closed, lonely man. I am God. All
the others are my slaves and are considered to be biowaste... They all have to do what | want, and |
want each of my slaves to kill more than ten [people] and kill themselves™ [26].

A few years earlier, the Kerch shooter, 18-year-old Vladislav Roslyakov, dressed in a white T-
shirt with the words "Hate™ on it, snuck over the fence into the Kerch Polytechnic College with a gun
and a homemade bomb, which he detonated in the cafeteria. The gunman shot 20 people and commit-
ted suicide. In the authoritative opinion of law enforcement agencies, the perpetrator had every chance
to kill more people and there would have been more victims, because the perpetrator could well have
looked out the window and shot people running out of the college in a panic after his homemade bomb
exploded. The investigator suggests that the killer had a script: "The guy copied the American Colum-
bine (a mass murder at a school of the same name in the United States that occurred in 1999)... He did
not deviate from the script that he had modeled in his head. He thought out all the details in advance.
He ordered a T-shirt, a gun, ammunition, made some bombs" [14].

Indeed, Vladislav Rosliakov's actions were similar to the Norwegian terrorist Breivik’s,
who killed 77 people (151 were wounded) in his action on June 22, 2011. The Norwegian racist
murdered teenage members of a social-democratic youth camp on nationalist grounds - Anders
was a staunch supporter of radical views and was protesting against increasing humbers of mi-
grants. Roslyakov was also seen in a skinhead group, he called himself a racist and was going to
get a tattoo, but was not able to decide on an image, and after the shooter's death, an unknown
hacker destroyed all of his data online. It is assumed that his invisible handlers were Russian na-
tionalists, who gave instructions to kill those who did not fit the image of "a representative of ideal
society" [6] according to their nationality, social status or views on life. In this situation, it is also
surprising that there were people who collected donations for the killer's family: 110,000 rubles
were transferred to the "Kerch shooter’s"family [6].

Not less complex anomaly of socially acceptable behavior is driving to suicide through the
use of the Internet, the so-called cyberbullicide (suicide caused by direct or indirect aggression
online) [4, 101]. On the Internet there are "death groups”, "suicide quests"”, curators of a depressive
cult and driving children and teenagers to suicide through involvement in suicide games, sites de-
voted to "Blue Whales", including in the Darknet. All this indicates a deliberate creation by crimi-
nals hidden under different children's pseudonyms a desire to commit suicide, a deliberate creation
of situations provoking the commission of a death. So anonymously groups that induce young
people to commit suicide through the Internet were created by the main curator in Russia Philip
Budeikin (pseudonym — Philip Lis), worked under the pseudonym Adelina Moreva, F.M. Ganieva
(pseudonym in "VKontakte" — Yan Volkov), Lera F. (pseudonym — Kira Svoboda) [21, 585], llya
Sidorov (pseudonym — Ilya Spartak) and many others.
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Psychological characteristics of the followers of the main curators are of research interest.
Thus, llya Sidorov was lonely and according to the description given by the mother of one of the vic-
tims - "a person offended by life" [12]; Lera F. could not find a common language with classmates and
teachers at school; Ganieva F. is also characterized as the withdrawn and alienated person. The people,
angered at society, targeted the weak and provoked teenage suicide in a ruthless and anonymous man-
ner. Children's Rights Commissioner Anna Kuznetsova summarized that "Since 2011 to 2015, the
number of suicides in the country steadily decreased by 10% a year. But in 2016 there was an increase
of 57%" [20].Indeed, if in March 2016 the search query "death groups", according to "Yandex", did
not interest anyone - in May there were already almost 29 thousand on these queries, and in February
2017 this number increased to 135 thousand [20] In 2020 Rospotrebnadzor RF stated that in Russia the
number of suicides among children increased by 37% and the Russian Federation ranks first in Europe
on the number of suicides among children and teenagers [24].

Scientists analyzing the problem of deviant youth behavior consider a number of reasons
that determine such anomalies. For example, Alexander Asmolov, Doctor of Psychology, Acade-
mician of the Russian Academy of Education, says that the world has encountered "uniquely com-
plex phenomena" [3]: society, which considered this or that person an "ideal child," an "ideal per-
son," is met with inexplicable cruelty. The academic rightly speaks of a deficit of understanding,
trust, and sense, the three whales on which humanity stands.

The academician's words are confirmed by research of sociologists, who have shown that there
has been a radical change in the hierarchy of humanity's fears, the first place of which has always been
occupied by the fear of death. "Now the rating of fears is headed by the fear of losing the meaning of
life, the fear of meaninglessness of one's existence. The third coordinate is connected exactly with the
deficit of sense and the existential fear of the teenager's loss of the purpose of existence" [3].

We are talking about alienation, which in the modern world has become a sign not only of the
ill-being of the individual, but, unfortunately, also of society, which generates in the subject an irrec-
oncilable conflict with the outside world, a complete rejection of the outside world, its foundations,
canons and rules. Alienation has become a denial of possible cooperation, co-creation, lack of empa-
thy, etc. Of course, alienation can give a person brilliant thoughts, the possibility to be realized in crea-
tivity (a kind of creative madness, self-isolation and concentration on his inner world), but still experts
have not come to a consensus that it is - a mental disorder of an individual person, associated with anx-
iety or an objective process that accompanies the subjects of modern society?

The phenomenon of alienation is a multifaceted phenomenon concerning the mismatch be-
tween the expectations of the individual and social reality. Taking into account that the problem of
alienation has become a problem of modern society, let us turn to the rich conceptual and theoreti-
cal basis for understanding alienation that was proposed by Russian and foreign scientists .

A.A. Peretyagin and A.V. Ignatieva rightly note that "alienation is a term that is used in
everyday language and in various sciences, most often in philosophy, psychology, criminology
and sociology" [16].

Philosophers have very interesting ideas about the problem of alienation. So, considering
alienation as a socio-philosophical problem, A.N. Gulevsky and N.A. Gulevskaya write that even
the ancient philosopher Plato assumed the inevitability of alienation, because the materialization of
things or ideas is already alienation of the ideal. English philosopher T. Hobbes believed that al-
ienation was reasonable, justified and necessary, as it helped man to survive in the war "all against
all". This process was also considered natural by the German philosopher G.W.F. Hegel. On the
contrary, the French philosopher J.J. Rousseau expressed his concern that alienation would break
man's connection with nature, "destroy in man the primitive savage, lead to the emergence of civi-
lization, luxury and inequality” [5, 86].

The German philosopher L. Feuerbach also assessed alienation negatively. In "The Essence
of Christianity" the author condemns alienation, since people alienate their best qualities to God,
considering themselves more imperfect, and, accordingly, receive justification for their negative
qualities and actions, since "they are not Gods. As a result, as the researchers fairly believe, to al-
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ienate a person from society and from harmony with himself can "religion and church by L. Feu-
erbach, the state by J.-J. Rousseau, capital by K. Marx, and existentialists have allocated as such
alien force the technique which distracts a person from himself, mediates and interferes in human
relations™ [5, 87]. Thus, philosophical thought, concerning the relationship of man with nature,
with himself and the surrounding world, often finds reason for alienation. For example, the Austri-
an philosopher 1. Illich in "Society without School” believes that the ordinary school can also al-
ienate the student's natural curiosity, the desire to be creative [5, 87]. M. Foucault criticized pris-
ons and psychiatric institutions in his philosophy, and E. Toffler introduced the special concept of
"future shock™ to describe the feeling of fear that societies "stuck™ in the past will experience [13].

Modern psychology emphasizes the following characteristics of a person alienated from
society:

- A person is depressed about communicating with the people around him;

- A person is distrustful of the sincerity of others;

- There is a feeling of powerlessness in the face of daily problems;

- people are denied unselfishness, cordiality, open-mindedness, etc.

M. Siman identifies a number of basic parameters that can indicate the alienation of a hu-
man [16, 92]

- sense of powerlessness ("'l have no control over events™);

- a sense of meaninglessness ("a sense of loss of the meaning of life");

- absence of norms ("anomie™);

- sense of isolation (“isolation from society and its cultural values");

- Self-exclusion and voluntary social isolation.

A worrisome discovery was made by Leonard Zeller when, using a four-dimensional scale
(meaninglessness, powerlessness, anomie, and social isolation), he interviewed the same individu-
als at eight-year intervals: in 1963 and in 1971. Interviewees who showed high levels of alienation
in the first study retained this trait eight years later as well (28,56). Therefore, the scientist critical-
ly considers the theory of self-actualization by C. Rogers and A. Maslow, as the attitude of the al-
ienated person to the world is stably characterized by the following features:

- negative perception of the world around;

- in the overwhelming majority there is no interest in culture and intellectual activities;

- there is a belief in supernatural forces, astrology and fate;

- often lack the ability to think logically,

- cognitive insularity;

- obsessive states and rigidity;

- tendency to sorrow, high level of fears;

- indifference to group behavior.

Domestic researcher V.A. Petrovsky emphasizes that a alienated person has a sense of in-
justice towards him, insecurity, dissatisfaction with his life. In this case the surrounding world and
other people are perceived as a threat. The alienated person experiences contempt for others, con-
demns human weaknesses, which is combined with bitterness, envy, and hostility toward others
[17]. Let us agree that all of the above behavioral traits of personality are applicable to all "shoot-
ers": the Kerch, Perm, and Kazan ones.

Sociologists also focus attention on the growing sense of loneliness of modern man, his
spiritual emptiness. They conclude that modern society "denies symbols previously important to it,
the collective memory, which includes traditions, social expectations are not consistent with reality
or unformed™ [25, 68], as a result "the predictability of people's behavior is lost” [1, 5]. It is the
social nature of alienation that is often noted by foreign scientists C. Bowman, R. Weiss, D. Ries-
man, F. Slater, etc. Representatives of the sociological approach suggest that social loneliness ap-
pears as a response to the absence of meaningful friendships or a sense of community, so a socially
lonely person experiences longing and a sense of social marginality [7].
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However, the philosophical framing of the phenomenon based on the philosophy of isola-
tion/alienation, as well as the psychological and sociological criterion of understanding alienation
as emotional or social solitude, accompanied by unbearable boredom, depression and / or despair,
longing, etc. - do not provide a complete understanding of the functioning of modern society and
the place of alienation in it. In our opinion, a political science understanding of the phenomenon is
also important, since the problem of alienation entails not only emotional or social isolation. The
problem of alienation becomes a problem of society, which suffers from "shooters" and terrorists,
gives uncertainty to the society in the state protection, equality of all before the law, there appears
confusion before the unknown, communication links are broken, the feeling of insecurity before
criminals in the society, etc.

Modern scientists emphasize the global sources of the phenomenon of alienation, such as
the crises of the global economy, mindless human consumerism towards nature, the coronovirus
pandemic, the invention of new and more advanced means of destruction of civilians, the spread of
weapons in space, etc. - which give rise to a universal understanding of uncertainty and chaos [27,
585]. Researchers rightly note that "we must not forget that ... there is a supranational economy,
and it is represented by transnational corporations (TNCs), which exploit the lion's share of world
resources and through public authorities, and often directly, actually manage the socio-economic
and political processes in the world in their own interests ... They do not shrink from using mili-
tary force: there is a NATO military block for this purpose” [15, 46].

On a planetary scale, the alienation of human beings and spiritual loneliness, when the
eternal values of human civilization lose their meaning, lose their "ability to ensure the sustained
existence of homosapiens™ [8, 3], also contributes to the alienation from society. Globalization
processes are accompanied by cultural pluralism, the massive spread of the Internet, which affects
the formation of the value and semantic content of modern youth culture. The reassessment of val-
ues, "the imposition of the values of hedonism and consumerism™ [9] causes changes in the politi-
cal consciousness of young people, who react more dynamically to the change of meanings.
Young people are initially focused on self-expression, consolidation of opinions, search for a cir-
cle of communication, but the increase in social and political activity of young people is experi-
encing a generational shift - we are talking about the inclusion of young people in the global flow
of information, virtualization and the global influence of social networks on youth consciousness.

The domination of the entertainment business, in the interests of which spiritual tablets are arti-
ficially destroyed, has led to the fact that it has become fashionable to manifest the absence of moral
foundations, radicalism in views, individualism. Various monopolies, interested in super-profits, pur-
posefully form systems of alienation of people from society, because it is easy to manipulate the alien-
ated: it is easy to impose a style of communication, clothing style, shopping style, certain behavior, etc.
Modern media resources that create the illusion of self-affirmation include communication practices
not only of anonymous curators of suicide groups, but also of political technologists trying to change
the rules of the game, trying to introduce practical developments to influence cultural values, political
views and attitudes, to develop certain political stereotypes and priorities.

As researchers suggest, "the Internet carries ideas, the basic material of radical mobilization.
Ideas easily cross borders"” [21, 78].

Since the stability of Russian society is not the goal of the Western alliance, an information
war has been declared against Russia, the task of which is to further destroy the spiritual founda-
tions of Russian identity; accordingly, the manipulation of public consciousness will continue and
the processes of human alienation will intensify. A person alienated from society has a greater
chance of being drawn into various radical, extremist and terrorist and other destructive organiza-
tions and protest political struggles.

On the other hand, in the conditions when in the modern Russian society there are "political
deficiencies, low level of local governance, lack of contact between the authorities and the popula-
tion, silence or ignoring of topical problems™ [15, 46] — the human alienation is generated as a re-
sult of negative attitude towards local and central authorities, as a result of negative assessment by
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young people of state policy, legitimacy of authorities, policies and society as a whole that support
these policies.

The task of the scientific community remains the further implementation of theoretical forms of
the search for variants of further optimization of socio-political development and the development of
new ways of overcoming the human alienation. But, as the researchers rightly note, "Alienation sana-
tion largely depends not only on a scientifically sound, but also effectively carried out in the country or
region national, educational, cultural, legal and other segments and spheres of domestic policy" [11,
343]. Therefore, overcoming the tendencies of information influence on the Russian youth, on the in-
ternal processes of human alienation is a difficult task, which should be solved together for the sake of
the future of Russia. The trend of increasing processes of alienation of the individual from society testi-
fies to the abnormal state of society. To minimize the risks of young people leaving for their alienated
world, goodwill and consent of the subject is necessary. And consent and understanding will grow
with the growth of material and spiritual wealth in the modern world, with their fair distribution. Na-
tional governments, international humanitarian organizations, civil society, and various social organi-
zations and movements can play a major role in this regard.
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B YCJIOBUSIX TAHAEMHUHU COVID-19
(ITO MATEPHUAJIAM COIIMOJOI'MYECKOI'O
HNCCIIEAOBAHUAA)

TRUST IN THE AUTHORITIES AS A SOCIAL
PRACTICE IN RUSSIAN SOCIETY

IN THE CONTEXT OF THE COVID-19
PANDEMIC (BASED ON THE MATERIALS
OF SOCIOLOGICAL RESEARCH)

Aowizetickuil zocydapcmeennnlii ynusepcumem, 2. Maiikon, Pecnyonuxa Aovizes, P@®, 385000 /
Adygea State University, Maykop, Republic of Adygea, Russian Federation, klushina@list.ru

Annomavun. B nepuoo coyuanvhblx NOMpACeHuil, Kakum A61iemcs NaHOeMusi KOpoHaeu-
pyca, gospacmaem YeHHOCMb 008ePUs KAK COYUAIbHO20 KANUMANA, KOMOPbIl NO38015Aem yoep-
HCUBAMb CMAOUTLHOCMb CUMYAYUU U 2APMOHU308AMb OMHOWEHU 00Wecmsa U UHCMUMYmos
gnacmu. Buisignenue Hoblx npakmuk 63aumo0eticmsus 61acmu u oowecmaea 8 yciogusax naHoemuu
HeoOX00UMO 0151 NOUCKA IPDEKMUBHBIX MEXHOI02UNE NOBbIULEHUS YPOBHSA 008epUsi HACENeHUs K
PEGUOHATILHBIM OP2AHAM BI1ACTIU.

Mamepuanvt u memoovi. B cmamve npedcmagnensl pe3yibmamvl COYUONOSUYECKO20 UC-
cnedosanus 0osepusi eracmu ¢ Pecnyonuxe Aovices u Kpacnooapckom kpae. Onpoc nposoouncs
Memooom ankemuposaHus. bvln npumenen keomuuli Memoo omoopa 8b160POUHOU COBOKYRHOCHIU,
VUUMbBIBAIOWUTT CMAMUCTUYECKULL paciem no muny noceieHus (20poocKoe/cenvckoe), a maxice
N0JI0803PACMHbIE XAPAKMEPUCMUKU U COYUATbHO-NPOPECCUOHATbHBIE NPUSHAKU NOMEHYUATbHBLX
pecnonoenmos. Paccmompenue oogepus enacmu Kak cOyuanrbHOU NpaKmuku NPeonpuHamo Ha
OCHOB8€ MeMmOOON02UYECKUX NOJI0OdCeHUl meopuu cmpykmypayuu 3. Tuooenca.

Pezynomamul u o6cyycoenun. B npakmuke 0osepus nacmu 0Jis 601buleli 4acmu pecnoH-
0eHmo8 3HAUUMbL POpMbL 83AUMOOCUCMBUS, KOMOpble XAPAKMEPUIVIOMCS CHPABEOIUBOCHbIO,
4eCmMHOCMbIO, NOPAOOUHOCMbBIO U YBEPEHHOCMbIO. B yciosusax pucka u HeonpeoeieHHocmu, Komo-
pble A8UNUCH CTLeOCMBUEM PACNPOCMPAHEHUs] KOPOHABUPYCHOU UHGeKyuU, mo 00CmMosamenbcmeo,
umo 00U 20MOBbL peuams c80U NpodIeMbl CaMOCMOAMENbHO, opmMupyem onpeoereHHyIo
NPAKMUKy, Ko20a 603HUKAem HeoOX0OUMOCHb NPUHUMAMb peuleHus 30ecb U ceudac, pyKkogoo-
CMBYACH N00YAC GHYMPEHHUM 2010COM, COOCMBEHHBIM 8OCHpUAMUEM MO UIU UHOU CUMYAYUU,
yeHHocmaAMU U dmudeckumu Hopmamu. bezonacnocmo s6ns1emcs 0OHUM U3 21ABHBIX HaKmMopos,
KOmopule GIUAIOM HA NPUHAMUE PeuleHUll 8 CUMyayuy pucka u neonpeoeieHHocmu. JIpyeoil gak-
Mop — 3MO B03MONCHOCMb GNIUAMb HA NPUHAMUE PeuleHUli. AHANU3 NOTYYeHHbIX 0MEemos, 2080-
pum o mom, 4mo O0abUIASL YaACMb PeCHOHOEHMO8 NOLA2alOm, YMo PecUOHAIbHAS 61ACMb He YYll-
moieaem obujecmeentoe MHenue (onpedeienno nem — omsemunu 16,1%, ckopee nem — 31%).

3aknwuenue. [{na oanvheliuie2o aHanuza mexHoi02uli YKpenjieHus 006epusl 61acmu Heoo-
XOOUMO YUUmuvleams NOJYYEeHHble Pe3yIbmanmsl UCCIe008AHUS.

KiaoueBble ci10Ba: J0OBepUe BIACTH, TEXHOJOTHH YKPEIJICHUS JIOBEpUs BIACTH, COLUANb-
HbI€ IIPAKTUKU.

Abstract. Introduction. During a period of social upheaval, such as the coronavirus pandemic,
the value of trust as a social capital increases, which allows maintaining the stability of the situation
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and harmonizing the relations of society and government institutions. Identification of new practices of
interaction between government and society in the context of a pandemic is necessary to find effective
technologies to increase the level of public confidence in regional authorities.

Materials and methods. The article presents the results of a sociological study of the trust
of the authorities in the Republic of Adygea and the Krasnodar Territory. The survey was con-
ducted using the questionnaire method. The quota method of sampling was applied, taking into
account the statistical calculation by type of settlement (urban/rural), as well as the gender and
age characteristics and socio-professional characteristics of potential respondents. The consid-
eration of trust in power as a social practice is undertaken on the basis of the methodological pro-
visions of the theory of structuration by E. Giddens.

Results and discussions. In the practice of trusting the authorities, for the majority of re-
spondents, forms of interaction are significant, which are characterized by fairness, honesty, de-
cency and confidence. In conditions of risk and uncertainty that resulted from the spread of coro-
navirus infection, the fact that people are ready to solve their problems on their own forms a cer-
tain practice when there is a need to make decisions here and now, sometimes guided by an inner
voice, their own perception of a particular situation, values and ethical norms. Security is one of
the main factors that influence decision-making in a situation of risk and uncertainty. Another fac-
tor is the ability to influence decision-making. The analysis of the answers received suggests that
most of the respondents believe that the regional government does not take into account public
opinion (definitely not — 16.1% answered, rather not - 31%).

Conclusion. For further analysis of the technologies of strengthening the trust of the au-
thorities, it is necessary to take into account the results of the study.

Key words: trust in the authorities, technologies for strengthening trust in the authorities,
social practices.

Beenenue

B ycioBusix HOBOI BOJIHBI MaHAEMHH KOpPOHaBUpyca HAOIIOIAETCS CHUKEHHE JOBEPHS
HaceJIeHUsI K OCHOBHBIM COIIMAIIBHBIM MHCTUTYTaM, B TOM 4YHCIIe mojauTudeckuM. Ha ceromusii-
HUHN JIeHb Tpo0JieMa CHIDKEHUS JIOBEPHs BIIACTH OCIOXKHSIETCS CIASAYIOIIMMH 00CTOS TeIhCTBAMH:
BO-TIEPBBIX, YTPO3aMHU MYTHPOBAHUSI KOPOHABUPYCA, UTO COOTBETCTBEHHO TPeOYyeT CBOEBPEMEHHO-
ro 1 3(pPEeKTUBHOTO OTBETA, BO-BTOPHIX, HAKOIUBIIEICS yCTaIOCThIO0 O0IIIECTBA OT TEX Mep, KOTO-
pble MPUHUMAIOTCS OpraHaMu BJIACTH, W, B-TPETHUX, POCTOM YHCJIa NMPOTHBHUKOB BaKIIMHAIIHH,
KOTOpbIe (DOPMUPYIOT HETaTUBHOE OTHOIIEHHE K BJIACTH, «IIPUHYXKIAIONIEH BaKIIMHUPOBATHCSY.
B »>Tux ycioBusix CyiecTBEHHO TPaHCHOPMHUPYIOTCS TPAAUIIMOHHBIC COIMAIbHBIC TMPAKTUKH U
dbopmMupyrotcs HOBBIE [9].

B Vxkaze Ilpesunenta Poccuiickoit @enepanuu ot 4 depans 2021 roga Ne 68 «O06 orenke
3 PEKTUBHOCTH JAESTETHHOCTH BBICIIMX JOJDKHOCTHBIX JIUI (PYKOBOJHTENEH BBICIINX WCIIONHUTEb-
HBIX OpraHOB TOCYAAapCTBEHHOM BiacTH) cyobekToB Poccuiickoit denepaiy U IeSITEIbHOCTH Opra-
HOB HCTIOJIHUTEIBHOM BIacTu cyonekToB Poccuiickoit deneparum nepBbIM MokazaTeneM d(h(GeKTHB-
HOCTH OIIPEETICHO JOBEpUe K BJIACTU. TakuM 00pa3oM, rocydapcTBO BBIPa’KaeT FOTOBHOCTh K CO-
TPYIHUUYECTBY C OOIIECTBOM. J[esTeNbHOCTh PErnOHANTLHON BIACTH B YCIIOBHUSAX HEOMPEISNIEHHOCTH U
BO3pACTAIONIUX yrpo3 TpeOyeT ydyera OOIIECTBEHHOTO MHEHHMS, OTKPBITOrO, MyOJMYHOro Auaiora ¢
001ecTBoM, 3GEKTUBHOTO B3aUMOJICHCTBHSI C OOIIECTBEHHBIMA WHCTUTYTAMH, YTO SIBIISIETCS BaXK-
Helmel ocHOBOM (popmupoBanus noBepus. [[aHHOE OOCTOSITEIBCTBO AKTyaIM3UPYET IMPOBEIACHUE
MPUKJIAIHBIX UCCIIEIOBaHMH B cyObekTax Poccuiickoii deneparmu [5,7,8,13].

BboraTeiii ONBIT MPUKIAAHBIX WCCICIOBAHUN TIO0 M3YUYCHHUIO JOBEPHsI BJIACTH B YCIIOBHSIX
MaH/IEMHUH TPEACTaBICH B paboTax 3apyOeKHBIX uccienoBarenei. Pa3paboTku B 061acTu OLEHKU
Mep mpaBuTenbcTBa B oTBeT HAa COVID-19 [14], onbiTa nHPOPMAIIMOHHON OTKPHITOCTH B Jesi-
TEJILHOCTH OPraHOB TrOCYJapCTBEHHOM BiacTh [15], mpoBeAeHUs CpaBHUTEIbHBIX MCCIEIOBAHUI
[16], TpOrHO30B OTHOCUTEIBHO POJIM TOCYAAPCTBEHHBIX OPraHOB BJIACTH B MOCTHAHIAEMUNHBIN
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nepuon [17], cereBoit cTpykTypsl noBepus BiacTH [18] u apyrue [19,20] MoryT OBITH HCIIOJIB30-
BaHbI B MpOIIecCe aHAINM3a JaHHOW MPOOIEMBI.

Martepuajibl 1 METOIBI

BrisiBieHre HOBBIX MPAKTUK B3aUMOJICHCTBUS BJIACTU U OOILIECTBA B YCIOBUSX MAH/IEMUU C

LEJNBI0 MoKCcKa 3()()EKTUBHBIX TEXHOJOTHI MOBBIIICHUS YPOBHS JOBEPUs HACEICHHS K PETHOHAIIb-
HBIM OpraHaM BJIaCTH SIBUJIOCH OJHOM W3 IVIaBHBIX 3aJa4 npoBouBlierocs B okTsaope 2021 roxa B
Pecniyonuke Anpires u KpacHogapckoM kpae conmosiorudeckoro ompoca (N=1091).
Onpoc npoBoauiICS METOJIOM aHKETUPOBAaHUA. BblT MpuMeHeH KBOTHBIN MeTo1 0TOOpa BIOOpOU-
HOM COBOKYIHOCTHM, YYUTBIBAIOIIMNA CTATUCTHMUECKUH pacueT IO THUIy IOcelieHus (ropoj-
CKO€/CeNbCKOE), a TaKXKE IOJIOBO3PACTHBIE XAPAaKTEPUCTUKU M COLMAIBHO-TIPO(ECCHOHATBHBIC
MPU3HAKU MOTEHIMAIBHBIX PECHOHACHTOB. VccienoBaHue MpOBOAUIOCH B CTOJHUIAX PETrHOHOB
(Maiikon u KpacHoxmap), a Takke Ha TEppUTOPUM MYHHIMIIAIBHBIX oOpa3zoBanuii Aneiren (Kpac-
HorBapaeiickuii, Teyuexxckuii u TaxTamykaiickuil paiionsl) u Kpacuogapckoro kpast (benopeuen-
ckoM, Kypranunckom u JlabuHckom paiioHax). JlaHHble MyHULIMIIAIbHBIE 00Opa3zoBaHus Pecry0-
muku Agnpiress 1 KpacHomapckoro kpast OToOpaHbl Ha OCHOBE CTaTUCTHYECKUX JAaHHBIX, XapakKTe-
PU3YIOIIMX TaKWe KOJIMYECTBEHHbIE Noka3aTenu 3abosneanus COVID-19, kak: oOuiee uucno 3a-
paxxenuit, 3apaxkenust Ha 100000 genoBek, Bcero cmeprei, cmepreid Ha 100000 yenoBek, a Takxke ¢
Y4€TOM IPUHUMAEMBIX BIIACTAMU DPA3HOTO YPOBHA (pEruoHajbHbIE, MYHULUIAIbHBIE) MEP,
HaIMpPaBJIEHHBIX HA MUHUMM3AIUIO TEMIIOB PacCIpOCTPAaHEHUSI HOBOW KOPOHABUPYCHOU MH(DEKIHH
Y JIMKBUJAIUIO [TOCJIEACTBUM OrpaHUYUTENbHBIX MEpP, PEAIN30BAHHBIX BO BPEMS «IIE€PBOI BOJIHBI»
(01.03.2020 r. — 01.09.2020 r.) m «BTOpOit BoaHB (01.09.2020 T. — MO HACTOAIINM JIeHB) 3a00J1e-
BaHUS KOPOHABUPYCOM.

Pe3yabTaTsl H 00Cy:KICHUE

[To pesynbraraM aHkKeTHpOBaHMs ompolueHo xutened Pecrniybmuxku Agnpires — 508 uen.
(46,7%), Kpacuomapckoro kpast — 583 uen. (53,3%); xenmun — 801 ven. (73,4%), myxkun — 290
yen. (26,6%); monei B Bo3pacte 10 40 ner — 671 uen. (61,5%), 41-60 netr — 351 4en. (32,1%) u
ctapuie 60 — 69 gen. (6,4%); xureneit cenbckoit mectHocTH - 418 yen. (38,3%), ropoxkan — 673
gel. (61,7%); nMeronux BeIciiee oOpazoBanue — 595 gen. (54,5%), cpenHee crnenuaibHoe — 261
yen. (23,9%), cpennee — 177 uen. (16,2%), nenonHoe cpeanee — 58 yen. (5,4%). Cpenu ompo-
HIeHHbIX 293 yyamuxcs, CTyJeHTOB, 289 paboTHHKOB 00pazoBaHus, 108 rocy1apcTBEHHBIX U My-
HULMIMAJIBHBIX CIYKaIIUX, 53 cneunanucta, 50 paboTHUKOB chepbl 00CTyKUBaHUS U IpyTHE.

OnepannoHann3anus KaTerOpUU «I0BEPHE BIACTHY», IPEANPUHSTAs B X0/1€ UCCIIEI0BaHuS,
M03BOJIMJIA BBIATH HA CICIYIOIINE XapaKTEPUCTUKU JaHHOTO TMOHATHS: 1) yBepEeHHOCTh B HA/ICK-
HOCTH OPraHOB BJIACTH, T€X MOCIEIACTBUI WM COOBITHI, KOTOPbIE HACTYINAIOT B CBS3H C IPUHUMA-
€MBIMH BJIACTBIO PELICHUAMU; 2) MPEICKa3yeMOCTh KaKk COBOKYITHOCTh COLMAIbHO OOOCHOBAaHHBIX
U COIMAIBHO TMOATBEPKICHHBIX OKHUJAHWH OTHOCHUTEIHHO TOBEACHHS opraHoB Biactu [12]; 3)
3HAHHE O JIEATEIBHOCTH OPraHoB BJIACTH; 4) TOOPOCOBECTHOCTh OPTaHOB BJIACTH, UX CHOCOOHOCTH
BBITIOJHATH BO3JI0KEHHBIE (DYHKIIMU; 5) KOMIIETEHTHOCTh OPTaHOB BJiacTH; 6) coryiacue ¢ o0ummMu
HOpMaMH; 7) COMUAAPHOCTD (OTpaHUYEHNE COOCTBEHHBIX MHTEPECOB B MOJIb3Y TE€X, KOMY BHI JIOBE-
psiete). YKa3zaHHbIE HHIUKATOPHI 10BEpHsI O0BbEIMHEHBI B COOTBETCTBYIOIINE OJIOKH BOIPOCOB aH-
ketol: 1) «3nanue. Mudopmanusy; 2) «KomnerentHocts. JJobpocoBecTHOCTD. [IpenckazyeMocTs
pe3yibTaToBy; 3) «Cornacue ¢ oouumMu HopMamu. COMIapHOCTHY.

PaccmoTpenune noBepust BIacTH Kak COLMAIBHON MPAKTUKU NPEANPUHATO HA OCHOBE METO-
JOJIOTUYECKUX TIOJIOKEHUH Teopuu cTpykrypamuu J. ['manenca [3,4]. [Ipexnae Bcero, mrodast coru-
aJIbHas IIPAKTHKA YMOPAA0YEHA B IPOCTPAHCTBE U BPEMEHH, NPUBSA3aHA K ONPE/IEIIEHHOMY KOHTEK-
cTy U (poHy. OHA IOCTOSIHHO BOCIIPOM3BOJIUTCS B MPOLIECCE COLMATBHOTO B3aUMOAEUCTBUS. PyTuH-
HBI XapaKTep COLMAIBHBIX MPAKTHK MPHOOPETaeT COLMETAIbHbIN XapakTep. [lanHoe monmoxeHue
Ba)XHO B IOHMMaHHUHU TOTO, Kak (OpMHUpYyeTCsl JoBepue BiacTu. B3anMonencTBys ¢ TeMU WM UHBI-
MU UHCTHTYTaMH, YEJIOBEK BbIpaOaThIBaET MPUBBIYHYIO ISl HErO ()OPMY BOCHPHUSATHSA U OTHOLICHUS
K HUM. Ecnu B Xoz1e B3aUMOJICHCTBHS B €T0 MOBCEIHEBHBIN OIBIT MOCIEA0BATENFHO BKIIIOYAOTCS
HEraTHBHBIC MIPOSIBIICHUS, TO YPOBEHb JOBEPHUS COOTBETCTBEHHO OY/ET CHMXAThCs. B Takoil curya-
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IIUM CTAHOBUTCSI «IIPUBBIYHO» HE JIOBEPSATh, COMHEBATHCS, BUJIETh MOABOX. M, HA000POT, MOI0XKHU-
TENbHBIN OMBIT, HOPMUPYET UHYIO MIPAKTUKY, IJI€ «IIPUBBIYHO» JOBEPSTh, HOAAEpKUBaTh. [Ipu 3TOM
BaXHO OTMETUTH BO3MOXKHOCTbH YIIPABJICHUS JTAaHHBIMH IPaKTHUKaMM, KOTOpas 3aJI0’KEHAa B UX CYII-
HOCTH (MHIUBHIBI CAMU CTPEMSITCA CAENaTh T€ WINW UHbIE CUTyallud OOBICHUMBIMHU i ce0st). JlaH-
HOE TIOJIOKEHHE SIBIISICTCS OCOOCHHO BaXKHBIM B Pa3pabOTKE M MPUMEHEHUHM TEXHOJOTHH YKperuie-
HUS IOBEpUS BIIACTH.

Hcxons u3 1aHHOrO MOAX0Aa, B XOJAE OIpPOca PECIOHAEHTAM MPEAJIarajoch ONpPENEIUTb,
KaKoi CMBICII OHU BKJIAJbIBAIOT B MOHSTHE «I0BepHe BiacTu». [lomyueHHbie pe3ynbTaThl 3aduk-
cupoBaiu cienyrouiee. Ha nepBoM MecTte HaXOIUTCS «CIIPaBEAJIMBOCTb IPUHUMAEMBIX BJIACTBHIO
peweHuii» (34% pecrnoHAEHTOB OLIEHWIN €€ KaK UMEIOIYI0 HauBbIclliee 3HaueHue). Ha Bropom —
«Bepa B YECTHOCTh U MOPSAIOYHOCTD MpeacTaBuTeneit Biactu» (30%). Ha tpetbem Mecte — «yBe-
PEHHOCTH B HAaJUIEXKAIEM WCIOJIHEHUHU BIACTBIO CBOMX (QyHKImi» (29,3%). Takum obpa3om, B
MIPaKTUKE JOBEPUS BIACTH JIJIsl OONbILEH YacTH PECTIOHACHTOB 3HAYUMBI (DOPMBI B3aUMOCHCTBYS,
KOTOpBIE XapaKTEPU3YIOTCS CIIPABENIMBOCTBIO, YECTHOCTbIO, MTOPSIIOYHOCTHIO U YBEPEHHOCTBIO.

Hpyroit Bompoc, kak yacto xutenu Pecryonuku Agnsiress 1 KpacHogapckoro kpas obpa-
njatoTesl B opransl Biaacti. Ha Bompoc «3a nocnegnue noiaroaa odpamanuck jau Bel nuuHo mnm
KOJUJIGKTMBHO 3a MOMOIIBI0 B OPTaHbl BIACTH B CBSA3M C HEOOXOAMMOCTBIO PEIICHUs] KaKou-Tuo0
poOJIEeMBI?» TOJOKUTEILHO OTBETWIM ToJIbkOo 16,1% oT obmiero umcia pecrionneHtos. [Ipu
aToM, 52,2% u3 Tex, KTo oOpainasics, OTMETHIIH, YTO UX Mpobiema He Obuia pemieHa. [Ipu nmoucke
pellieHns BaXXHBIX MPOOJEM PECHOHJEHTHl Yallleé BCEro IOTOBBI pellaTb BCE CaMOCTOSITENIBHO,
Tonbko 13,2% ot o0miero yucia onpoueHHbIx 0yayT oOpamarscs B eiepaibHbIE U PETHOHATb-
HbIe opranbl Biactu. [Ipu aTom HabmogaeTcs pa3auure BO B3MIIsIAax xkuteneit Pecnyonuku Anpi-
rest 1 KpacHomapckoro kpasi: €ciiu IepBble BBIPaXKalOT OOJBIIYI0O TOTOBHOCTh pPeIIaTh CBOU MPO-
0JIeMbl C MOMOIIBIO PETHOHAIBHBIX OPraHOB BJIACTH, TO BTOpble — (enepanbHbIX. B ycrnoBusx
pHCKa U HEONpeAeNEHHOCTH, KOTOPBIC SIBUJINUCH CIEACTBUEM PACHpOCTPAHEHUS KOPOHABUPYCHOM
MH(}EKIMHU, TO OOCTOATENbCTBO, YTO JIIOJAM TOTOBBI peIlaTh CBOM IPOOJIEMBI CaMOCTOSITENBHO,
dbopMupyeT ompesieleHHYI0 MPaKTHKY, KOT/Ia BO3HUKAET HEOOXOIMMOCTh MPHUHUMATH PEHICHUS
3/1eCh U ceiuac, pyKOBOJACTBYSChH I104aC BHYTPEHHUM I'0JI0COM, COOCTBEHHBIM BOCTIPUSITUEM TOU
WIA UHOW CUTYaIMM, HEHHOCTSIMU U dTHYECKUMH HOpMaMmu [6]. JlaHHOEe 00CTOSTENbCTBO BaXKHO
y4ecThb IpH pa3zpaboTKe TEXHOJIOTUN YKPEIUJIEHHsI TOBEpHUs BIACTH.

[TpencraisieTcs BaKHBIM ONMPEAETUTH T€ (PAKTOPHI, KOTOPhIE BIUAIOT HA MIPUHSATHE pelle-
HUH B CUTYyallUU pUCKa U HeomnpeaeneHHocTu. OaHUM U3 HUX sBisgercs (axktop 6e3onacHoctu. [1o
pesynbratam uccienoanus, nposeaeHHoro BIIMOM B utone 2020 rona [1], Hanbonee 3HaYNMBbI-
MU CTOPOHaMU >KU3HH POCCHUSIH SIBJISIIOTCS 37J0pOBbE (MX COOCTBEHHOE U MX OMM3KHUX) — 99%, oT1-
HomeHus B ceMbe (98%) u GezomacHocTh (97%). C Hauana maHIeMHM OpraHaMHu BJIACTH peallu-
3YIOTCSL MEPHI 10 00ECIeUYeHNI0 O€30MacHOCTH: YK€ MPUBBIYHBIMU CTaJIM Takue GOpMBbI KaK «pe-
KHUM CAMOM3OJISAILUN», «BAKIMHAIUSA», «HOIIEHHWE MAaCOK», «COOIOJCHHE IucTaHImn», «QR-
Kol U 1p. OHKM BCTpauBaroTCs B cOlMaNbHble TPakTUKU. [1o nToram onpoca Oosbias 4acTh pe-
CIOH/ICHTOB TOTOBBI TE€PIIETh OTPAHUYEHUS, KOTOPbIE OBLIM MPEANPUHSTHI BIACTHIO It OOPBOBI C
pacnpocTtpaHeHueM nasgeMuu. 39,8% oOmpoleHHBIX MOHUMAIOT, YTO OT 3TOr0 3aBHCHUT UX 0Oe€3-
ornacHocTh. st 29,8% pecroHIeHTOB orpaHrueHHs Oecrioyie3Hbl B 60pbOe ¢ pacrnpocTpaHeHHeM
00J1€3HU, OHU HE TOTOBBI UX TEPIETh.

B o701 cBA3M HEOOXOMMO TOHUMATh KaK YBEPEHHOCTh HACEJIEHUs B O€30MIaCHOCTH CBsI3a-
Ha Cc JeMCTBUSIMM BJacTeil peruoHa. B xone ompoca pecroHJIeHTaM Ipeajarajoch OTBETUTh Ha
BOMpoC: «3a MOCIeHIEe MONroia JeMcTBUS BIAacTel pernoHa crnocodbcTBoBasin Bameit yBepeHHO-
ct B Oe3omacHoCTH?». OTBETHI paclpeeluINCh CIIeAYomUM oopazoM: Oe3yciioBHo aa — 10,3%,
ckopee na — 30,3%, ckopee Her — 20,7%, O6e3yciaoBHO HeT — 10,6%, 3aTpyIHHINCH OTBETUTH —
28,1%. Kax BuaHO, MHEHHS pa3fenuch NouTH nopoBHyY. [Ipu 3Tom oOpaiaer Ha ceOs BHUMaHUE
3HAYUTENbHAS A0S 3aTPYAHUBILIMXCS OTBETHUTb.

Hpyroii ¢hakTop — 3TO BO3MOXKHOCTH BJIMATH Ha MPUHATHE pemieHuit. Kak yxe oTrmeda-
JIOCh BBIIIIE, YEIIOBEKY CBOMCTBEHHO CTPEMJICHHE JIeNIaTh T€ WM WHBIE CUTYyallud OOBSICHUMBIMH, a
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3HAUUT yrpaBisieMbIMU. OH HE MACCUBHBIM PELIMITUEHT, & aKTOP, KOTOPBIA caM CTPEMUTCS BIUSTH
Ha MpUHATHE peleHuil. B xone onpoca nepen pecnonaeHTamMu ObU1 ocTaBiieH Bonpoc: «Kak B
CUMTAETE, NMPU MPUHSATUU PEIICHUI OpraHbl BIACTH Baiiero pernoHa yuyuThIBaIOT OOIIECTBEHHOE
MHEHHUE?». AHaIU3 MMOJIYYEHHBIX OTBETOB, TOBOPUT O TOM, YTO OOJIbIIAsl YACTh PECIIOHAEHTOB I0-
JIaralT, YTO PErHOHATbHAS BIACTh HE YYUTHIBAET OOIICCTBEHHOE MHEHHE (OIMpPENeICHHO HEeT —
orBetunu 16,1%, ckopee HeT — 31%). Tonbko okoo 8% ONMPOIIEHHBIX OTBETUIIH, YTO OPraHbI
BJIACTU PETHOHA B MOJHOW MEPE YUYUTHIBAIOT MHEHHE JIFO/ICH.

OO01ecTBeHHOE MHEHHE B YCIOBHSX MaHAEMUU KpailHe MPOTUBOPEUMBO U HECTAOMIIBHO.
JIOCTYIMHOCTB U CKOPOCTh PacIpoCTpaHeHUss HHPOPMAIHH TI03BOJISIET (POPMHPOBATH CBOC MHEHUE
0 COOBITHUSIX Ha OCHOBE pa3HbIX ()aKTOB U MHEHH. BO3HUKAIOT BOMPOCHI: KAKUM 00Pa3oM PEruo-
HaJIbHOW BJIACTH OPraHM30BaTh y4yeT oOIIecTBeHHOro MHeHUA? Kak cBOeBpEeMEHHO pearupoBaTth
Ha HacTpoeHus Jroeii? 1 B 11eJI0M CTOUT JTM OPUEHTUPOBATHCA HA OOIIECTBEHHOE MHEHUE B CUTY-
aly, KOrja OHO HECTaOWIbHO, TPOTUBOPEUYHBO, U3MEHUMBO U TOJIBEPTaeTCsl Pa3IMYHbIM MaHU-
nynsaiusaM? OQHO U3 SKCHEPTHBIX MHEHUW COCTOMT B TOM, YTO TJIaBHAs 3ajadya PEerHOHAIBHBIX
BJIACTEe Ha 3TOM (OHE — HE YyBEIMYMBATH CBOM AHTUPEUTHHT, HE pa3[pakaTh HAaceJIeHHE, HO
WHOTJ]a TPUHUMATH PEIICHUs, HE OPUEHTUPYICh HA MHEHHUE OOIbIIMHCTBA. [IpH 3TOM TIOKa3bIBaTh
JOJISIM, YTO «BCE MBI ceiiuac HaXOAMMCS B OJTHOM JIOJKe». BO3MOXKHOCTh OKa3bIBaTh BIMSIHHE HA
pEIICHUs OPTraHOB BJIACTH PACIICHUBACTCS OOJIBITMHCTBOM M3 OINPOIIECHHBIX HAMH PECIIOHJICHTOB
Kak KpaiiHe He3HauuTenbHas. Tonbko 13% ompomieHHbIx xuteneid PecmyOnuku Ansires u Kpac-
HOAAPCKOTO Kpasi MOoJIaraloT, YTO y IpaXkJaH €CTh TaKas BO3MOXKHOCTh. OCTaJIbHbIE BBHICKA3AIHNCh
orpunarensHo: 30% ckazanu, 4To B OTJAEIbHBIX CIy4asx JIOJIM MOT'YT OKa3bIBaTh BiusHUE, 38,7%
- IPAKTUYECKU HET. Pe3ynbTarsl onmpoca JeMOHCTPUPYIOT HAJIMYUE MPEACTABICHUN B 00IIECTBE,
KOTOpBIE€ BBHIPAYKAIOT TaK HA3bIBAEMYIO MAaTEPHATUCTCKYIO MOJENb B3aUMOJICHCTBUS BJIACTU U 00-
ieCTBEHHOro MHeHHs. OHa TpeanosaraeT OTHOIICHHS «BEIYIIETO W BEIOMOro, HadyajlbHUKA U
MOAYUHEHHOT0, B KOTOPBIX 3@ BEIOMbIM, IOJ{YUHEHHBIM IPU3HAIOTCS ONPEEICHHBIC MPaBa, a cam
OH CUMTAETCA XOTh M MJIQJIIINM, HO YIaCTHUKOM Juaiora [2].

CornuanbHble TPAKTUKH, OCHOBBIBAIOIIUECS HA JIOBEPUU BIACTH, POPMHUPYIOTCS MO BIHS-
HUEM OIIEHKH PAa0OThl OPraHOB YIPABJICHHUS PETHOHOM, MPOBOJUMON B Pa3IMYHBIX 00JIaCTAX
(7xoHOMUKa, counanbHas cdepa, oOpa3oBaHue, 3paBOOXpaHEeHHE, OE30MacCHOCTh, paboTa mpaBo-
OXpaHUTEIBHBIX OPTraHoB, KyJIbTypa). UeM BhbIllIe OIEHKA, TEM BBIIIEC OyAE€T U YPOBEHb JOBEPHS.
Pe3ynbTath! onpoca npeacTaBieHsl B Tadnumax 1 u 2.

Tab6muma 1
Onenka xxurensimu PecnyOnuku Anibirest paboThl OPraHoB BIACTH, TPOBOAUMOM
B Pa3IMYHBIX 00JIACTSX 3a MOCIIETHUE TTOJIT01a (710J11 OT OOIIETO YKCIIa OMPOIIEHHBIX, %).

Coepa nesirensHOCTH Pabora | PabGora Benercs | Pabota opranuso- Pabora Pabora opranuszo-
OpFaHOB BJIACTHU OYCHb Ha HU3KOM BaHa Ha cpeleeM BEACTCA BaHa HAa BBICOKOM
I0XO0 YpPOBHE YpOBHE XOPOIIIO YpOBHE
DKOHOMHKA 20,5 18,3 30,3 17,7 13,2
CommasibHas cepa 14,7 18,2 26,7 23,3 17,1
O6pasoBaHue 15,4 17,1 24,4 25,6 17,5
31paBoOOXpaHeHHE 23,0 15,9 27,2 20,3 13,5
BbesonacHocTs, padoTa npa- 15,9 13,6 29,9 22,4 18,2
BOOXpaHI/ITeHBHBIX OpTaHOB
Kynerypa 12,2 12,2 25,0 25,8 24.8

Jlonst Tex, KTO JaeT HU3KYI0 OIIEHKY paboTe opraHoB BiacTu PecmyOnuku Agbires, co-
craBisieT B cpeaHeM 32,8%. Cpenn xuteneit KpacHomapckoro kpast 3ta goiis coctaBisieT 37,9%.
Ha cpennem ypoBHe orieHuBaroT paboTy opranoB Binactu 27,3% pecrnonaeHToB Ajbiren u 28,2% -
Kpacnopgapckoro kpas. Ha noctaToyHO BBICOKOM YpOBHE — COOTBETCTBEHHO 39,9% wu 33,9%.
Cdepsl, TIe 10T HU3KUX OIICHOK BHIIIE, Y€M B OCTAIBHBIX, — 3TO 3KOHOMHKA H 3JIpaBOOXpaHe-
HHEe. DTO 0OBEKTUBHO OOYCIIOBJICHO TE€M, YTO UMEHHO 3TH c(hepbl OKa3aInucCh B HAMOOJIEE CIOKHOM
CUTYaIlMu B CBSI3U C TMOCIEACTBUAMH PACIpOCTpaHEeHHsI KOpoHaBupycHOU nHpekmun. O6pa3oBa-
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HUE U KYJIbTypa — T€ 00JacTd, TlIe BIACTh, 10 MHEHHUIO PECIIOHICHTOB, HAWIYYIIUM 00pa3oM
CHPABIISIETCS U IOCTUTAET HEOOXOAUMBIX PE3yIbTaTOB.
Tabnuma 2
Onenka xurensimu KpacHogapckoro kpasi paboThl OpraHoB BJIACTH, POBOJAUMOI B pa3IUUHbBIX
00JacTsIX 3a MOCIEAHME MOJIT0JIA (JI0JIE OT OOIIEro Yrcia OMPOIICHHBIX,Y%0).

Cdepa nesitenpHOCTH Pabora | Pabota Bemercs | Pabota opranuzo- Pabora Pabora opranuzo-
OpraHoB BJIACTH OYEHb Ha HU3KOM BaHa Ha CPEHEM BeJIeTCs BaHa Ha BBICOKOM
LJI0XO YpOBHE YpOBHE XOpOIIIO ypOBHE
DKOHOMHKA 21,4 20,9 35,1 14,4 8,2
ConmanbHas cdepa 17,5 17,8 30,4 22,6 11,7
O06pazoBanue 19,2 17,7 26,9 22,6 13,6
3npaBooxpaHeHHE 24,2 21,6 26,2 18,1 9,9
BesomacHocTh, paboTa mpa- 19,7 19,0 27,3 20,9 13,1
BOOXPaHHUTEIBHBIX OPIaHOB
Kynerypa 14,6 13,9 23,3 27,8 20,4
BriBoabI

Takum o0pazom, 1 AajdbHEMIIEro aHajan3a TEXHOJOTMHM YKpeIUIeHHs J0Bepusl BIAcTU
HEO0XOMMO YUUTHIBATH CIIEIYIOIIEE.

Bo-nepBbIX, B IpakTUKe TOBEpHs BIACTH JUIsl OOJbIIEH YacTH PECHOHACHTOB 3HAUMMbI
(bopMBI B3aUMOJICHCTBHUS, KOTOPHIE XapaKTEPU3YIOTCS CIIPABENIMBOCTHIO, YECTHOCTHIO, MOPSI0Y-
HOCTBIO Y YBEPEHHOCTBIO.

Bo-BTOpBIX, IPU MOKMCKE PEHICHUSI BaKHBIX MPOOJIEM PECIIOHIIEHTHI Yallle BCETO TOTOBHI
pelaTh Bce CaMOCTOATENbHO, TOJIBKO 13,2% OT 00111ero uyncia onpouieHHbIX OyayT oopamaTbes B
(benepanbHbIe U PErHOHAIBHBIC OPTaHbl BIACTH. JIF0OM TOTOBBI MPUHUMATh PEIICHUS 371eCh U Ceii-
4ac, pyKOBOJACTBYSICb COOCTBEHHBIM BOCIIPUATHEM TON WJIM MHOM CUTYalUH.

B-Tperpux, Oonbpiias 4acTh PECIOHACHTOB IOJIATalOT, YTO PErHOHaJbHAs BIACTh HE y4H-
THIBa€T OOIECTBEHHOE MHEHHUE. ToJIbKO 0KOJIO 8% OMpPOIIEHHBIX OTBETUJIM, YTO OPraHbl BIACTH
peruoHa B MOJHOW Mepe YYUTHIBAIOT MHEHHUE Jro/iel. BO3MOXKHOCTD OKa3bIBaTh BIUSHHUE Ha pe-
IICHUs] OPTaHOB BJACTH PACIEHUBAETCS OOJBITMHCTBOM U3 PECIIOH/ICHTOB KaK KpaiiHe He3HAuH-
TeJbHasl.

U, nakoHel, olieHKa paboThl OPraHOB BJIACTU IIPOTUBOPEUYMBAs U HEOJHO3HAYHAs: B 001Ie-
CTBEHHOM MHEHHUH KOJMYECTBO T€X, KTO JaeT HU3KUE OLEHKH, U TeX, KTO JaeT BHICOKUE, OMHAKO-
Boe U coctaBisieT B cpenneM 6onee 30%. Cdepsl, rae A0 HU3KUX OLIEHOK BBIIIIE, YeM B OCTalTb-
HBIX, — 3TO SKOHOMHKA U 3/IpaBOOXPaHEHHE.

HccnenoBanue BbINOIHEHO Npu puHancoBoi nognepxke PODU u DUCH B pamkax Hayd-
Horo npoekTa Ne 21-011-31778.
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VIIK 323.1 MEXIAYHAPOJHOE JECATUJIETUE
DOI: 10.37493/2307-910X.2021.4.26  SI3bIKOB KOPEHHbBIX HAPO/IOB
B KOHTEKCTE 3THONIOJIUTUYECKHUX
IMTPOOECCOB

INTERNATIONAL DECADE OF INDIGENOUS
LANGUAGES IN THE CONTEXT
OF ETHNOPOLITICAL PROCESSES

Y Mamuzopckuii uncmumym (punuan) Cesepo-Kasxasckuii @edepanvustii ynusepcumem
2Cesepo-Kasxasckuii uncmumym gunuana PAHXuI'C, 2. ITamuzopck, Poccus |
North Caucasus Institute of the RANEPA branch; aza.mankieva@mail.ru

Annomayun. [nobanuzayus 1 Hacmynuguiee — UHDOPMAYUOHHOE  0OULECBO
cnocobcmeyrom nepmypbayuu  obwecms 6 NIAHeMApPHOM Macuimabe, MeHsisi NPUBLIYKU U
mpaouyuu Hapooos u SmHocos. Ilepemenvl 3ampazusarom u MHO2Ue KOPEHHble HAPOObL NO BCEMY
MUupy, Komopwie 6ce boee MapeUHATUIUPYIOMCS U 8 npoyecce Mpanchopmayuii mepsiom cesa3s C
POOHbIMU A3bIKAMU. Hacmu KopeHHbIX Hapo008 NPUXOOUNCsL UCHLIMbIEAMb NPOOIeMbl, C8A3AHHbLE
C UBMeHeHUeM KIUMAma Ui HACUIbCMBEHHbIM nepeceieHueM, HeblazonpusmHblM NOJOHCEHUEM 8
cghepe obpaszosanusn u Hecpamomuocmoio. Takoice He2AMUBHO CKA3bIBAIOMCA HA PA3GUMUU A3bIKO8
KOPEHHbIX HAPOOO08 NPOYECcCbl Mucpayuu, paziuyusie Gopmvl OUCKPUMUHAYUU, IKOJIO2UYECKUEe
kamacmpogul u opyaue ougypkayuu. [enaemcs 661800, 4mo 6 Hacmosuee 8peMs Cyuecmayem
PUCK MO020, 4MO SA3bIKU KOPEHHbIX HAPOOO8 6blUOYm U3 NOBCEOHE8HO20 YnompeobneHus, a
npobdneMvl, C8A3aHHblE C A3bIKAMU KOPEHHBIX HAP0O08, MO2Ym umems 20paz0o Ooiee wupoxue
noC1e0Ccmeus, 3ampazueas WUpOoKul cnekmp ooaacmetl.

KuroueBbie ciaoBa: OOH, 53THONMOIMTHYECKHME TMPOIECCHl, HATUYUE KYJIbTYPHBIX
pa3Iuui, MEXTyHapOIHOE ECATHIIETUE S3bIKA.

Abstract. Globalization and the emerging information society contribute to the perturba-
tion of societies on a planetary scale, changing the habits and traditions of peoples and ethnic
groups. The changes also affect many indigenous peoples around the world, who are increasingly
marginalized and in the process of transformation lose touch with their native languages. Some
indigenous peoples have to experience problems related to climate change or forced relocation, an
unfavorable educational situation and illiteracy. Migration processes, various forms of discrimi-
nation, environmental disasters and other bifurcations also negatively affect the development of
indigenous languages. It is concluded that at present there is a risk that indigenous languages will
fall out of everyday use, and problems related to indigenous languages can have much broader
consequences, affecting a wide range of areas.

Key words: UN, ethnopolitical processes, the presence of cultural differences, the interna-
tional Decade of language.

BBenenue

Cdepa DTHOMOIUTHUYECCKUX OTHOIICHWW SBISETCS JIOBOJBHO BOCHPHUUMYHBOM K
KYJIbTYPHBIM U SI3bIKOBBIM Pa3JIMUuUAM, OPOXKAAsi OPOM arpecCUBHOE BOCIPHUATHE U OTHOIICHUE
K HOCHUTENIIM STHOKYJIBTYPHBIX paznuuuii. Y peub uAeT He TOJNBKO O POCCHUCKHX «(Dalrmkax»
(kopu4HEBBIEe, UYepHOpyOamieyHuku) [7] U «HauU-CKMHAX» [8], aKTHUBHO MOMJIEP>KUBAIOIIUX
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pacu3M), CKOJIBKO O TMPHUCYTCTBUU TpoOieM ThHo0adbHOrOo  XapakTepa: CTPYKTYpHOM
JUCKPUMMHALIMM, KOTOPOM MOABEPrajaucCh A3bIKM KOPEHHBIX HApOIOB, C YA3BHUMBIM MOJOKEHHEM
UX TOJb30BaTeNel, Korna (pakTHYecKoe HMCIOJIb30BaHHE COOCTBEHHBIX S3BIKOB B MOBCEIHEBHOMN
KU3HM 3aBUCHUT OT IIOBCEJIHEBHOM pEaJbHOCTH HMX COLMAIbHO-KYJIBTYPHOM, SKOHOMUYECKOH,
MOJINTUYECKON, IKOJIIOTHYECKON u Jemorpaduueckoi cutyanuu. Kak npenmnonaraer @.P. Akyna,
«MOYKHO  YBUJETb ONPENEICHHBbI MapaJoKC, KOTOPBIA 3aKIIOYaeTcs B  OJMHAKOBOM
UTHOPUPOBAHUU MHTEPECOB KOPEHHBIX HAPOJOB PABUTENBCTBAMU BCEX rocyaapcTsy» [1].

MarepuaJibl, METO/AbI, Pe3yJbTAThI U 00CYKIeHHE

VYuuTheiBas, YTO UIMEHHO Y€pe3 SA3bIK JIIOJIU NIEPEJAIOT CBOE MUPOBO33PEHUE, UICTOPHIO, Tpa-
JTUIUW, TaMSATh, TPAJAULIMOHHBIC 3HAHMS, - JUISI MUPHOTO CYIIECTBOBAHHUS Pa3HBIX 3THOCOB Ba)KHA
BO3MOXXHOCTh U CBOOO/Ia JIIO/IEH pa3HbIX 3THOCOB MCIIOJIb30BaTh BEIOPaHHBIN MU sA3bIK. [loHUMAa-
HUE TOTO, YTO SI3BIKM KOPEHHBIX HAPOJOB MOTYT CIYXHUTh O0BEIMHEHUIO MUPOBOTO COOOIIECTBA
WCIOJIb30BaHbI JJI1 MUPHOTO COCYIIIECTBOBAHUS U MPEAOTBPAILICHUS HACWIHS U KOH(MIUKTOB MOJI-
yepkuBaercs Bo Beeobmen aexnapaunn KOHECKO o kynerypaoM paznoobpaszuu 2001 rona, rae
TOBOPHUTCS O TOM, YTO SI3bIK HEOOXOAUM 7151 POPMUPOBAHUS UICHTHUHOCTH, BUJICHUS MUpPA U B3a-
UMOJICHCTBUSA MeX Ay JiIoabMu. Kak TakoBOH, OH SIBJISIETCS OCHOBHBIM KOMITOHEHTOM JIsl IOCTPO-
€HUS MI00ATIbHOTO MOHUMAHMS U YBAKEHUS MEXKIY Pa3IMYHBIMU HAIMSIMH, KYJIbTypaMu U LIUBU-
mu3auusimu. [loguepkuBaeTcs, 4TO B PABHOW CTENEHM SI3bIKM SBJISIOTCSA JIBHXKYIIEH CUIIOW IJIst
nojJep>KaHusl Kak KyJIbTYpHOIO, TaK U OMOJIOrHYECKOro pasHooodpasus [3].

Ceroansi OTpakeHHEM IOHWMAHUSI YHHKAJIbHOCTH, XPYINKOCTH M 3HAYMMOCTU SI3BIKOB,
KOTOpBbIE SIBJIAFOTCSI KPAeyroyibHbIM KaMHEM HCTOPUM, CPENbl, 3HAHUW U KYJIbTYpPbl KOPEHHBIX
HaponoB, craia Pesomomus OOH A/RES/74/135 o mpaBax KOpeHHBIX HapozoB, a ['eHepanbpHas
Accambnes OOH mpoosriacuna nepuon 2022-2032 rogoB MexayHapOIHBIM JECATHIETHEM
SI3BIKOB KOPEHHBIX HaponoB. Ha ypoBue OOH momuepkuBaeTcs, 4TO SI3bIKM KOPEHHBIX HApOI0B
HECyT B ce0e yHHMBEpCaJbHYIO IIEHHOCTh, MPUHAJIEKAT BCEMY UYEIOBEUECTBY M 3aCHy>KHBAIOT
JOJDKHOTO MEeCTa Cpely Halux riaolanbHbIX npuoputeToB. Kak pesynbrar, 21 centsaops 2021
roga BbelpaboTaHa TpoekTHas Bepcus [7o00anbHOrO TUIaHA JEHCTBUH 1O  pealu3aluu
Mex1yHapOIHOTO JIECATUIIETHS SI3bIKOB KOPEHHBIX HapoJ0B. B kauecTBe 000CHOBaHUM, KOTOpbIE
CIoCcOOCTBOBAIM MPOBO3TIAIICHUIO JECATHIICTHS, Ha3BaHBI cieayromme: |5, 6]

- SI3bIKM BO BCEM MHUpE MPOAOJIKAIOT MCUYE3aTh C YTPOXKAIOLIEH CKOPOCTbIO, U MHOTHE U3
HUX SIBIISIOTCA SI3bIKAMU KOPEHHBIX HapoJoB. OHU MPEACTaBISIOT COOOW KYIbTYpPhI U CIOXKHBIE
CUCTEMBbI 3HAHWH, pa3padOTaHHBIE M HAKOIUICHHBIE B TEUEHUE THICAUENIECTUH, OTpakaroliue
OTJINYUTEIbHBIE MUPOBO33PEHHUS U MIEPCIIEKTUBBI;

- Korza cBoOoja TpaxJaH IOJb30BAaThCS CBOMM SI3bIKOM HE TapaHTHpPOBaHa, 3TO
OTpaHMYMBaET HX CBOOOAY MBICIH, CBOOOAY YOSKIEHUH U  BBIpAXKEHHs, BKIIOUYas
XYJO’KECTBEHHOE CaMOBBIPA)KEHUE, a TaKkKe JOCTYNl K OOpa3oBaHUIO, 3/JPAaBOOXPAHEHUI0 U
nH(pOpMaIUY, MPABOCYAHIO, TOCTONHON paboTe, y9acTHIO B KYJIbTYPHOH KU3HU U JpyTHE TpaBa,
3aKperuieHHble BO BceoOmieit nexmapanuu mpaB denoBeka u Jlexmapammm OOH o mpaBax
KOPEHHBIX HApOJIOB;

- CTETIeHb YTPO3bl, JOMHUHUPOBAHHS WM KU3HECTIOCOOHOCTH SI3BIKOB KOPEHHBIX HAPOJIOB
pasnM4Ha B pa3HBIX OoOmUHAX ¥ OOmIeCTBeHHBIX cdepax (Hampumep, NPaBOCYIUE,
3/paBOOXpaHeHHe, OO0pa3oBaHME, HayKa, 3aHATOCTb, MH(pOpMAIus, KyJIbTypa U JpYyrue), 4To,
COOTBETCTBEHHO, BIJIMSIET Ha YBEPEHHOCTb KOPEHHBIX HAapOJOB U IOJIb30BATENEH S3BIKOB
KOPEHHBIX HapOJOB B MOJTYYEHHWU 3HAYUMOTO, MHKJIIO3MBHOTO YYacTHs B JKU3HHU OOIIECTBa U, B
CBOIO OYepe/lb, Ha UX CIIOCOOHOCTh BHOCUTH d(PPEeKTUBHBIN BKJI] B OOIIECTBEHHOE PA3BUTHUE;

- TIOJIb30BATEJNIH SI3BIKOB KOPEHHBIX HAPOJIOB - B YACTHOCTH, KEHIITUHBI, MOJIOIbIE JIEBYIIKH
U IOHOIIHU, JIETH, JUIA C OIPAaHUYEHHBIMU BO3MOKHOCTSIMHU, MEPEMEUICHHBIC JIMIA U MOXKHUIIbIE
JIOOU - CTAJKUBAIOTCA C Pa3IUYHBIMU MPOOJIeMaMU, KOTOpble TPEeOYyIOT MHOTOIPAaHHOTO U
KOMILIEKCHOTO MOJX0/1a;

- HeoOXoIMMO YriyOUTh TOHHMMAaHHE M OLEHKY SI3bIKOB KOPEHHBIX HapoJIOB B HX
HUCTOPUYECKHUX, IKOJIOTMUYECKUX, IKOHOMUYECKUX, MOJUTUYECKUX U KYJIbTYPHBIX KOHTEKCTaxX, a
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TaK)X€ COBPEMEHHBIX BOIPOCOB, KACAIOUIMXCS JOCTyMa K KOMMYHHUKALMOHHBIM TEXHOJIOTHSIM,
yzensist 0co00e BHUMaHUE KOHKPETHBIM PETMOHAIBHBIM, HAIIMOHAJIBHBIM U MECTHBIM KOHTEKCTaM,
TEM CaMbIM IIpejyIarasi aJeKBaTHBIH OTBET HAa MECTHBIC PEaIMH W YCIOBUS HA MecTax. JTO
OTHOCHUTCS K MpoOsieMe pacX0kICHHUsI TEPMUHOJIOIHH, C KOTOPOW pa3JInYHbIE [10Jb30BATEIH SI3bIKA
MOTYT CTOJIKHYThCS B CBOEH MOBCEIHEBHOM KU3HH;

- IIOMHMMO OCHOBOIIOJIAraloIIEero BKJIaJa S3bIKOB B COXPaHEHHE OHMOJIOIMYECKOIro
pa3HooOpa3usi, OONBIIMHCTBO S3BIKOB MHpa TI'eOrpaUuecKd paCIONOKEHBl B TOPSAYMX TOYKAX
OuopazHooOpasus IUIaHeThl. TpaAuLMOHHbIE 3HaHUS KOPEHHBIX HApOJOB 00 OKpy»Karollel cpene
MPEJCTABISAIOT COOOW KIIFOUEBOU pecypc Ui pa3pabOoTKH MHHOBAIIMOHHBIX peIIeHui o 6oproe ¢
roJI0ZIOM, U3MEHEHHEM KIIMMaTa M 3aliuTe OMOpa3sHO00pasus;

- HEoO0XOAMMO COTPYJHHMYECTBO B pa3palOTKe MOJUTHKH, HENPEpbIBHOCTb JEHCTBHUH,
BBIJICJICHUE HEOOXOAMMBIX PECYpCOB, HAJQKHUBATh MHOTOCTOPOHHHE IHAJIOTH C Y4acTHEM
3aMHTEPECOBAHHBIX CTOPOH, B YaCTHOCTH CaMHUX KOPEHHBIX HapoloB. Bce 310 HeoOxoaumo ams
MPOABIDKEHHSI, 3alIUThl U YKPEIUICHUS S3BIKOB KOPEHHBIX HApOJIOB, a TAKKe Ui PACIIMPEHHS
IpaB U BO3MOXKHOCTEH TeX, KTO MX MCIIOJIb3YeT, BKJIIOYas HOBBIX IOJIb30BaTesiell. OTOT
COBMECTHBII IOJIXOJ ONHUPAETCS Ha BEChb CHEKTP MEXAYHAPOIHBIX, PETHOHAIBHBIX,
HaIlMOHAJIbHBIX U MECTHBIX HOPMATUBHBIX JOKYMEHTOB, CYIIECTBYIOIIUX HMHCTPYMEHTOB, a TaKXKe
Ha pe3yapTaThl 2019 MexayHapoaqHOro roja si3bIKOB KOpPEHHbIX HaponoB. OH Takxke TpeOyer
MOOWJIM3ALIMU PECYPCOB U COTPYIHUYECTBA MEXKJIY HAIMOHAJIBHBIMU IPaBUTEIbCTBAMU MU
JIPYTUMH 3aUHTEPECOBAHHBIMHI CTOPOHAMH JUTsI HHTETPAIMH SI3BIKOBOTO aCIleKTa B HAIMOHAIBHBIC
3aKOHOJIATEJIbHbIE PAMKH U B PA3JIMYHbIE MEXTyHApOAHbIE (OPYMBI;

- TPU3HAETCSI HEOOXOAUMOCTh JIOJITOCPOYHOIO O0SI3aTENIbCTBA, KOTOPOE NPUBEAET K
KOHKPETHBIM JICMCTBUSAM IO DPEIICHHIO TEKYIIMX IMpoOsieM, CTOSIIMX Iepe] MONb30BaTesIMU U
M3YYaIOMIMMH SI3BIKM  KOPEHHBIX HapoJIOB, a TaKXKe K HMHBECTHPOBAHUIO PECYpPCOB B TEUCHHE
JUTUTENTBHOTO MEPHO/1a BPEMEHH C LIENBI0 OKa3aHMs JOJITOCPOUHOI0 U MPeoOpas3yroLero Bo3AeHCTBUS
Ha rJ100a1bHOE S3bIKOBOE pa3HOOOpa3ne, OCOOEHHO Ha OJ1aro JieTel U MOJIOJIEKH KOPEHHBIX HapO0B
Kak OyIyIuX Moib30BaTeel U N3y4atoyX S3bIKH, KOTOpbIe OyyT UMETh pelatoliee 3Ha9YeHue s
WCIIOJIH30BAHUS, COXPAaHEHHsI, BO3POKICHHUS U TPOIBMYKEHHUS SI3BIKOB KOPEHHBIX HAPOIOB.

B cBoeii pezomonuu A/RES/74/135 (nynkr 24) I'enepanbHas AccamOiess OOH mbitaercs
NPUBJICYh BHUMAHUE K KPUTHYECKOH yTpare S3bIKOB KOPEHHBIX HApOJOB W HACTOSTEIHbHON
HEOOXOIMMOCTH COXPAaHEHUs], BO3POXKIEHHS W MPOJBMKEHHUS S3BIKOB KOPEHHBIX HAapoAOB U
NPENPUHSTH CPOYHBIC IIArH Ha HAIIMOHAILHOM M MEXKIYHAPOIHOM YPOBHSIX, U npeyiaraeT: [5, 11]

1) Opranmzauun O6beauHeHHbIX Hanuii mo Bompocam o0pa3oBaHUs, HAYKH U KYJIbTYpPbI
BBICTYIIUTH B KA4€CTBE BEYIIETO YUPESKIACHHUS MO MPOBEACHUI0O MEXTyHapOIHOTO JCCATHIICTHS B
COTpyAHUYECTBE ¢ JlemapTaMeHTOM MO SKOHOMHUYECKMM M COLMANbHBIM BonpocaMm CekpeTapuara
U IPYTHMHU COOTBETCTBYIOIUMHE YUPEKJACHUSIMHI B paMKaX UMEIOIIUXCS PECypPCOB;

2) rocygapcTBaM-4JiieHaM pacCMOTPETb BO3MOXKHOCTb  CO3JaHUSl  HAllMOHAJBHBIX
MEXaHU3MOB C aJeKBaTHBIM (PMHAHCHPOBAHUEM JIJISl YCIIEIIHOTO MPOBeACHUST MeXTyHapOIHOTO
JIECATUIIETHUS SI3IKOB KOPEHHBIX HAPOJIOB B MAPTHEPCTBE C KOPEHHBIMU HApOJIaMH;

3) KOpeHHBIM HapoJaM, KaK XpaHUTEISIM CBOWX SI3BIKOB, HHUIIMHPOBATH U pa3paboTaTh
COOTBETCTBYIOIIME MEPHI 110 MPOBEACHUIO MeXTyHapOAHOTO JIECATUIICTHS.

Peszomomus ['enepanpHoil AccamOien npemioxkuna Opranusanun O6benuHeHHbIx Harmii
no BompocaMm oOpaszoBanus, Hayku U KyabTypsl (FOHECKO) BeicTynuTh B KauecTBe BeylIei
OpTraHW3alliil 10 TPOBEICHHIO MEXIYHAPOTHOTO JECATUJICTHS B  COTPYIAHHYECTBE C
Henapramentom OOH 1o skoHOMuYeckuM U couuanbHbM BonpocaM ([IDCB OOH) u apyrumu
COOTBETCTBYIOIIMMH YUPEKACHUSIMHI B paMKaX UMEIOIUXCS PECYPCOB.

Ha nam B3risa, npoBeneHHslit ['enepansHoii Accambiieeil B pesomonuu A/RES/74/135
(myHKT 24) Kypc Ha COXpaHEHHE SI3bIKOB MAJIOUMCIIEHHBIX HAPOJOB SABISAETCS YHHMKAJIbHOU
BO3MOKHOCTBIO JIJISI MEXKTYHAPOJHOTO COOOIIECTBA BBICTPOUTD INIOOATBHBIN JUAJIOT B MOATHHHOM
IyX€ MHOIOCTOPOHHErO  Yy4acTusi, JUId  KOJUJIEKTUBHOIO  CO3bIBA  IIMPOKOrO  Kpyra
3aWHTEPECOBAHHBIX CTOPOH, JUIS COTJIACOBAHUS MX YCHJIUH, JJISl OCYIIECTBICHUS CTPATETHUECKUX
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WHBECTULIMH, pa3pabOTKU HCCIIEAOBATENbCKUX W 3aKOHOJATEIbHBIX MpPOrpaMM U 3aIycKa
KOHKPETHBIX MHUIIMATUB BOKPYT psJa OOLIUX Leei.

C papyroil cTOpoHBI, B paMKaxX HallMOHAJIbHBIX T'OCYJapCTB IOSIBISETCS BO3MOYKHOCTb
IPOAOIKUTH paboTy, HAIIPABICHHYIO HAa MPHUHATHE HEOOXOIUMBIX MEp Ha MEXIUCLUIUIMHAPHOM
OCHOBE JUIsl HCIIOJIb30BAHUSA, COXPAHEHUS, BO3POKIECHUS U IPOJBMIKEHHUS SI3bIKOB KOPEHHBIX
HaposoB, paboTy, KoTopas OyaeT CHocOoOCTBOBATh YKPEMJIEHHIO MEKITHUUYECKOIO COIJacus M
BHYTPHUIIOJIUTUYECKOTO TUAJIOTA.

B 51Ol cBA3M XOYeTcs OTMETHTh, 4YTO COBpeMeHHas Poccus sABIAeTCSd HAMOHAIBHBIM
rOCYJAapCcTBOM C MHOTO3THMYHOM poccuiickoii Harmedt [9]. Kak koncratupyercs B Crpareruu
roCy/IapCTBEHHOW HalMOHaIbHOM nonutuku Poccuiickoit deneparmu Ha nepuon 1o 2025 roxa, no
naHHbIM Beepoccuiickoi niepenucu Hacenenusi 2010 roga Ha tepputopuu Poccuiickoit denepanyun
IIPOKUBAIOT MpezcTaButenu cBbiiie 190 HaumonanbsHOCTEN. B Poccuiickoit denepanyu ncnosis3yercs
277 A3bIKOB M IMATIEKTOB, B TOCYAPCTBEHHOMN cHUcTeMe 00pa3oBaHus uctonb3yercs 105 s3bIKOB, N3 HUX
24 - B xauecTBe s13pIKa 00y4ueHus], 81 - B kauecTBe yueOHOro npeamera. Takxke B CTpaTerny 0TMEJaeTcs,
YTO «3THOKYJIBTYPHOE U sI3bIKOBOE MHOrooOpasue Poccuiickoit denepaniuy 3alliMIeHO TOCYAapPCTBOMY
[10]. Tlo aBropurerHOomMy MHenuto B. TumikoBa, «Kak mokasan OMBIT MHOTHX PErHOHOB MHPA,
JIEMOKPaTHYEeCKOe M CTaOMJIbHOE YCTPOMCTBO MHOIO3THHYHBIX OOLIECTB JEHCTBUTEIBHO SBISETCA
IIO0ATEHON TIPOOJIeMON, WOO ISl COBPEMEHHBIX TOCYJapCTB W MHPOBOM CHCTEMBI B IIEJIOM
BCEOXBATHBI XapaKTep HMEIT HE TOJIBKO HPOOJEMbI PECYpCOB M 3KOHOMHKH, O€30MacHOCTH WU
OKpY>KaroIIel CpeJibl, HO ¥ BOIPOCHI KYJIBTYPbI U CAMOCO3HAHUS (MIEHTUYHOCTH). .. » [6].

Ha cerognsmuuii AeHb B HALMOHAJIBHOM IOJWUTUKE Poccum NpUCYTCTBYET ABOSIKOE
MIOHMMaHUE KOPEHHBIX HAPOJIOB M KOPEHHBIX MAJOYMCIEHHBIX HAapoJ0B, Tak Kak B KoHuenuuu
rocyJapCTBEHHON HaIlMOHAJTIbHOM NOJUTUKU Poccuiickoit Penepannu, yTBEpKICHHOM YKa3om
[Ipesunenta Poccuiickoit @enepanmu Ne 909 ot 15.06.1996 roma, k KOpeHHBIM HapoaaMm OBLIO
OTHECEHO Mpeobuaaroniee OOJBIIMHCTBO HApPOJIOB, MPOXKHBABIIUX HA TEPPUTOPHMU CTPaHBI K
nepuoay (GopMUPOBAHHUS POCCUMCKON TocymapcTBeHHocTH [4]. Takum oOpa3om, B POCCHMCKOM
3aKOHOJATEIBbHOW IPAaKTUKE IOHATHS «KOPEHHBIE HApOAb» U «KOPEHHBIE MAaJOYHUCIICHHBIE
Hapobl» paHee OblIM pa3BeneHbl. B Hactosimiee Bpems B CrpaTeruum TocCyJapCTBEHHOMN
HalMOHaIbHOW monauTUKU Poccuiickoit denepaunn Ha mepuoxn 1o 2025 rona 3aKOHOIATEIBHO
OIEPUPYIOT TOJILKO TEPMHUHOM «KOPEHHBIC MaJIOYHCICHHBIC Hapoabl» [10].

[To nannbiM MHcTuTyTa si3piko3HaHus, B Poccum B obuxozae ucnonb3yercss 6onee 150
SI3BIKOB, @ C y4eToM nuainekToB - Oojnee 270. Ho, xak cnpaBemmnBo 3ameuaer M.B. Boranios,
«CoBpeMeHHas TOJIMTUKO-TIPABOBAsl CUCTEMA, JACKIApUpPYIOLIas NPUOPUTET IIPAaB WHAMBHIA HaJ
IIpaBaMU KOJUIEKTHUBOB (TPYIOBBIX, STHUYECKUX M Jp.), @ TAKXKe 3alpeT Ha BHEApPEHHE B OOIIECTBE
00s13aTeNbHOM  MJICOJIOTUH, OTKPBIBAET MYTH IS ACCUMWISALMM  3THUYECKHX  KYJIBTYp
BECTEPHU3UPOBAHHON TJIOOAMCTCKOM MAaCCKYIbTYpOHd. JTa BakHas8 OCOOCHHOCTh Hapsdy C
OTCYTCTBHMEM €IUHOTO TOHMMAaHHs HAIMOHAJIBHON uuen coBpeMeHHOW Poccum oOycnaBimBaer
OTCYTCTBUE YCTOHYMBOM KOHIICIIINU HAIMOHATBHO!M TonuTukuy [2, 90]. TToaToMy, Ha HaIl B3MJIA],
B CUTyallul MHOTO3THUYHOT'O IOCYapCTBa 3aKOHOJATENBLHOE MCIIOJIb30BAaHUE TEPMUHA «KOPEHHBIE
HapoJbl», a HE TOJbKO «KOPEHHbIE MAaJIOUMCIIEHHBIE HApOJbl», - 00JEee COOTBETCTBOBAJIO ObI
peanuzanur Mexx1yHapoaHOTO AECATUIIETHS SA3bIKOB KOPEHHBIX Hapo10B (2022-2032 rr.).

BriBoabl

B mpoekTHoli Bepcun ['nmobanbHOro niaHa AEUCTBUM Mo peanu3anuu MeXayHapoIHOTO
JECSITUIIETUS S3bIKOB KOPEHHBIX HAPO/I0B OTMEUAETCS, YTO MEXIYHAPOJHOE AECATUIIETHE TOJKHO
00ecreYnTh HOBYIO CTPYKTYPY MEXIYHAPOJHOI'O COTPYAHHUYECTBA JJISI CKOOPAMHHPOBAHHBIX
JNENUCTBAN M IPUBEP)KEHHOCTU BCEX 3aMHTEPECOBAHHBIX CTOPOH. B ¢Bs3n ¢ 3TM MexnyHapoiHoe
JeCATUIIETUE OTpeNeNsieT IUPOKUM KpYr 3aaad, KOTOpble OyAyT cHocoOCTBOBATH peau3alliu
[ToBecTkm mHs B oOmacTu yctoWuuBoro pasButusi Ha mepuon ao 2030 roma, IToBecTtkm mHs
Adpukanckoro coro3a Ha nepuoa 1o 2063 roma M ApYruX PETHOHAIBHBIX M HAI[MOHAIBHBIX
IJIaHOB pa3BuUTHS, BKItouas npouecc «Ilocme 2030 roma» [S].
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YroObl peann3oBaTh AAHHBIA KypC B POCCHHCKOM NpakTUKE, KpailHe BaXHO 00O03HAYMTH
KOMIUIEKCHBIA TOJXOJ, KOTOpBIM OyJeT BKJIIOYaTh MO3UTHUBHBIC YCIOBUS JJIS HCIOJIb30BaHUS,
COXpaHEHHS, BO3POXKICHHUS U MPOJBIKEHUS S3bIKOB KOPEHHBIX HApOJOB Ha 0J1aro HHIHEIIHETO H
OydyuMx TOKOJEHUH B LEISIX COACHCTBUS MHPHOMY, YCTONYHMBOMY, CIIpaBeAJIMBOMY,
WHKJIIO3UBHOMY M JKU3HECTOMKOMY pa3BUTHIO Hamero ooOmectBa. [ocynmapcTBeHHas
HaAI[MOHAJIbHAS TOJUTHKA MOXKET 00€CIIeUHTh:

- Oonee riyOOKOE€ OCO3HAHHME BAXKHOCTH SI3BIKOBOTO DPAa3HOOOpPa3us M MHOTOS3BIYUS
HapoaoB Poccuu;

- IOPUJMYECKOE COIPOBOXACHUE pealn3alMy IpaB II0JIb30BaTENIEl SI3bIKOB KOPEHHBIX
HApOJIOB B paMKaX NPUMEHEHHUSI MEKIYHAPOIHBIX paMOK (MHCTPYMEHTOB, HOPM M CTaH/IapTOB);

- aKTyaJHM3al{I0 HCIIOJIb30BAHUS SI3BIKOB KOPEHHBIX HApOAOB IIYyTEM pPACUIMpPEHUs
(GyHKIMOHATBHOM cepbl IPUMEHEHHUS S3BIKOB BO BCEX COLMAIBHO-KYIbTYPHBIX, 3KOHOMUYECKHUX,
AKOJIOTUYECKHUX U MOJIMTHUYECKHUX 00J1acTAX (0OIeCTBEHHBIX chepax);

- CTUMYJIMpPOBaTh KOMMYHHKAaTHUBHBIE IPAKTHKH, BKIIIOYas COAECHCTBHE HCIOJIb30BAaHUIO
SI3IKOB KOPEHHBIX HAPOJIOB B MEKYHAPOTHOM IIPOCTPAHCTBE;

- WCHOJb30BaHUE (elepalbHbIX M PETHOHAIBHBIX MPABUTEIBCTBECHHBIX (DMHAHCOBBIX WU
WHCTUTYIMOHAIBHBIX PECYPCOB U HHPPACTPYKTYP C LIETbI0 BO3POKACHUS U IPOIBUKECHHUS SI3BIKOB
KOPEHHBIX HapOJI0B;

- HCTOJBb30BAaHUE PECYpPCOB HAYYHBIX KPYroB i pa3pabOTKU COOTBETCTBYIOLIMX
SI3BIKOBBIX PEIICHUH, yCIyT, HHCTPYMEHTOB U T.1.
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I".B. CrankeBuu [G.V. Stankevich]

PUCKHU U YA3BUMOCTHU B COEPE

VIIK 37.014 OBPA30OBAHUA KAK IIPUOPUTETHBIE
DOI: 10.37493/2307-910X.2021.4.27 HAIPABJIEHHUS OBPA3OBATEJbHON
IHOJIMTUKH

RISKS AND VULNERABILITIES IN
EDUCATION AS PRIORITY AREAS
OF EDUCATIONAL POLICY

@I'BOY BO «IIamuzopckuii zocyoapcmeennstii ynusepcumen, 2. Ilamuzopck, Poccus |
Pyatigorsk State University, Pyatigorsk, Russia, stankevichg@rambler.ru

Annomauyun. B cmamve ananusupyemcs. cospemennoe coCmosiHue 00pazo8amenbHol no-
aumuxu 8 Poccutickou @edepayuu, 831mulil KYpC Ha 6HEOPEeHUe YUPDPOBHIX MEXHOI02UL U NpUMe-
HeHue UHHOBAYUOHHBIX Ne0a20eUdecKux Memooux 8 00yYeHuU, a maKice GHeoOpseMblil NPAKMUKO-
U KOMNeMeHMHOCMHO-0PUEHMUPOBAHHbII N00X00. Obpauaemcs HUMAHUE HA BO3MONCHbIE PUCKU
U YA36UMOCMU 8bIOPAHHO20 KYPCA HA npumepe cucmemsl evicuieco oopazosanusi. I[lpeomemom uc-
C1e0068aHUsl B8bICMYNAOM Haubosee aKmyalbHvle HANPAGIeHUs Npeoopaso8anus Oelcmeayrujel
00pA306aMENbHOU MOOENU, d UMEHHO: UCNONb308AHUE 2eHOEPHOL MEXHON02UU 8 0Opa308aHul,
onopa Ha NPaKmMuKo-opUeHmMuUpOBaAHHbIL NOOX00 U KOMHEMEHMHOCMHYI0 M00elb NOO020MOBKU
NPOheccUOHANbHBIX KAOPO8, A MAKIICE 803MOICHbIE PUCKU U VAZ8UMOCMU NPU Peanru3ayuu 08yx-
VDOBHEBOUL cUCmeMbl 8biCULe20 0OPA30B8AHUAL.

OmoenvHoe HUMAHUe YOelleHO PUCKO2EHHOCMU MAK020 paKkmopa KaxK 6HeopeHue UHHO8A-
YUOHHBIX Ne0a202UYecKux MemoouK, KOmopbvle NPUHAIU MACUMAOHbLIL Xapakmep u nopou c1ado-
ynpasnsiemvlll. B yensix npeooonenus 603HUKAIOWUX PUCKOBLIX CUMYayull npediasaemcst cOeiams
UHHOBAYUOHHBLE NPOYECChl 8 0OPA308AHUU NOOKOHMPOILHIMU, NPUYEM 8 hopMe MOHUMOPUPOBA-
HUSL U OPUEHMUPOBAHHBIMU HA KOHeYHO20 nompebumenu — ooyyaroujecocs. MnHoeayuonuvie neoa-
2oeuyecKue MemoouKku 6 GblCulell WKOoAe OO0JICHbL OblMb ABMOPCKUMU, NPOPeCcCUOHATbHO-
OPUEHMUPOBAHHBIMU, NO3BONAIOUWUMY PEATUI08AMb KOMNEMEHMHOCIMHYI0 MOOEb.

Aemop makdce ykazvleaem HA HEOOHOZHAYHOCHb CEA3KU OAKANIA8PUAmM-MASUCMpamypa,
KOmMopas He MoOJbKO He NpedyCMampusaem npeemcmeenHocmy, HO U Dojlee moeo UCKIouaem ee,
npeodoCmasisisi 603MONCHOCHL 00YYAMbCSL NO NPOCPAMMAM MASUCIPAMYPbL HOPOU KAPOUHATLHO
UHO2O HANPAseHUus NOO20MOBKU, Hedcelu NOLyYeHHoe Oa3080e 00pazoéanue Ha yposHe baka-
J1aspuama, HUBeIupys mem CamvimM 3Ha4eHue u CyWHOCmMy UHCIMUMYMa Ma2ucmpamypbul, RPaKmu-
YecKU c8005 ee K YPOBHIO OONOIHUMENbHOU NPOheCcCUOHATbHOL NOO2OMOBKY, A 8 yYuemM Clyyae
Kax Kpamdauwui nyms OJisl NOJIYYEeHUs 8MOpo2o 8vlcuieco obpasosanus. Takas cumyayus cio-
HCUNACH He 8 cUuy Oedhopmayuti 8 NpUMeHeHUU 00pa308amenbHO20 3aKOHOOAMEeNbCMEd Ul UC-
Kadicenuss cymu mazucmpamypol. Ona cyujecmgyem movKo 8 C8:A3U ¢ mem, 4mo yuacmHuKu oopa-
308aMeNbHLIX NPABOOMHOWEHUT YemKO pyKosoocmeyromces Hopmamu Dedepanvrozo 3axona « 06
obpaszosanuu & Poccutickoti @edepayuuy.

OCcoOHAKOM 6 IMUX OMHOUWEHUAX HAXOOUMCS CReyuarumen, oOyueHue no npoepammam Ko-
MOpPO20 8 NOCNIEOHUE HECKONLKO JIem CYUeCmBeHHO 0OHOBUNIOCh, A Nepeyetb HanpasieHull No02omos-
KU no mou unu uHou cneyuanvrocmu pacutupuics. OcooeHHo 3mo HA2IsiIOHO NPU N0020moseke 0yoy-
wux wpucmos. 3akonooamensv 8 pamkax ykpynuénnou epynnot 40.00.00 npedocmasisiem npago 6vi-
bopa obyuamuvcs u no npospamme O6AKAIABPUAMA U NO Yemblpem NPOSPAMMAM CReyuaIumemad, Yymo
npedycmompero 6 Obwepocculickom Kiaccuguxkamope chneyuarbHOCmel no 0opasosanuio, npeoy-
cmampusarowux 6onee y3xyio cneyuanuszayuto. OOHAKO HOPMAMUBHO-NPABOBbIE AKMbL, COOEPIHCALUe
KeanupuxkayuonHvie mpebosanus Kk 6yOyuum I0puoUdeckuUM Kaopam 6 Kayecmee KeanupuUKayuoHHbIx
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mpebosanuil yKasvleaiom Ha Haaudue 6a308020 0Opa306anus - bakanaepuam, a 6 Kavecmee ciedyio-
weti cmynenu mazucmpamypy. Toibko 6 smom ciyuae 4emko npoCieNCUsaAemcst npeemcmeeHHoCHb
ces3u baxanaspuam-macucmpamypa. Takyo mooens yenecooopasHo npedycmompems u no opyeum
HANPABIEHUAM NOO2OMOBKU OISl CHUICEHUS. YSI36UMOCIEN U PUCKOB.

KuroueBrble cjioBa: o0pa3oBanue, oOpa3zoBaTenbHas MOJUTHKA, IUPPOBU3ALNSI 00pa3oBa-
HUSI, TeH/ICPHAs Me1aroruka, mo3TanHoe 00pa3oBaHe, KOMIETEHTHOCTHBIH MOXO/I.

Abstract. The article analyzes the current state of educational policy in the Russian Feder-
ation, the course taken on the introduction of digital technologies and the use of innovative peda-
gogical techniques in teaching, as well as the practice- and competence-oriented approach being
implemented. Attention is drawn to the possible risks and vulnerabilities of the chosen course on
the example of the higher education system. The subject of the study is the most relevant areas of
transformation of the current educational model, namely: the use of gender technology in educa-
tion, reliance on a practice-oriented approach and a competency-based model of professional
training, as well as possible risks and vulnerabilities in the implementation of a two-level system
of higher education.

Special attention is paid to the riskiness of such a factor as the introduction of innovative
pedagogical techniques, which have taken on a large-scale nature and sometimes poorly con-
trolled. In order to overcome emerging risk situations, it is proposed to make innovative processes
in education controlled, and in the form of monitoring and focused on the end user - the student.
Innovative pedagogical methods in higher education should be author's, professionally oriented,
allowing to implement a competence model.

The author also points out the ambiguity of the bachelor's degree-master's degree bundle,
which not only does not provide for continuity, but moreover excludes it, providing an opportunity to
study under master's degree programs sometimes in a radically different direction of training than the
basic education received at the bachelor's level, thereby leveling the significance and essence of the
institute of magistracy, practically reducing it to the level of additional professional training, and at
best as the shortest way to obtain a second higher education. This situation has not developed due to
deformations in the application of educational legislation or distortion of the essence of the magistra-
cy. It exists only due to the fact that participants in educational legal relations are clearly guided by
the norms of the Federal Law "On Education in the Russian Federation".

The specialty stands apart in these relations, the training programs of which have been signifi-
cantly updated in the last few years, and the list of training areas in a particular specialty has expand-
ed. This is especially evident when preparing future lawyers. The legislator, within the enlarged group
40.00.00, grants the right to choose to study both under the bachelor's degree program and four spe-
cialty programs, which is provided for in the All-Russian Classifier of Educational Specialties provid-
ing for a narrower specialization. However, regulatory legal acts containing qualification require-
ments for future legal personnel as qualification requirements indicate the presence of a basic educa-
tion - bachelor's degree, and as the next stage, a master's degree. Only in this case, the continuity of
the bachelor's-master's degree relationship is clearly traced. It is advisable to provide such a model in
other areas of training to reduce vulnerabilities and risks.

Key words: education, educational policy, digitalization of education, gender pedagogy,
step-by-step education, competence approach.

BBeieHne 1 aKTyaJIbHOCTH

Hu 1t KOoro He cekper, 4To cucTeMa oOpa3oBaHMS 3TO OJHA U3 cdep MOCTOSHHO MOABEP-
raromrasicst 0OHOBJIEeHHUIO, pehopMupoBanmio U Tpanchopmarusam. [lanHas mpobiemMaTrka aKTUBHO
00CyXJ1aeTcsi U BEKTOPBl HAYYHOTO IHMCKypca BechbMa pa3HoHampasieHbl. [Ipu yem mpeamerom
JMCKYCCHUH SIBIISIETCS] BCSI CHCTEMa 00pa30BaHUs: OT JOIIKOJIBHOTO K BBICIIEMY YPOBHIO 00pa3oBa-
Huto. HayuHblii HHTEpeC BBI3BIBAIOT BCE HOBOBBEICHHS M PUCKH MX COIPOBOXKIAIOIIUE: TEHAEP-
HBIA MOAXO0J K BOCIUTAHUIO M 00Pa30BaHUIO, MPAKTUKO M KOMIIEHTHOCTHO-OPUEHTUPOBAHHOCTh
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00pa3oBaHMsl, HTHHOBAIIMOHHbIE PUCKHU (BceoOliee TeCTUPOBAaHHE, NHHOBALMOHHBIE METOJIBI TIpe-
noJiaBaHust, HU(GpOBU3aIUSA 00pa30BaHMs U PUMEHSIEMbIC B €70 PaMKaX TEXHOJOTHH), IOITAITHOE
oOpasoBanue (0akasaBp — CHCIUAIUCT — MAarucTp - aCIIUPAHT).

MarepuaJjbl 1 MEeTOIbI

Hayunoe coo0miecTBo 1 IpenogaBaTeIr CUCTEMBI BBICIIET0 00pa3oBaHUs, KOTOPBHIM HETo-
CPEACTBEHHO MPUXOAUTCS PEANTU30BaTh B CBOCH MPAKTUUECKOM A€ATEIIbHOCTH HOBbIE METOAUKH U
ocBauBaTh 00pa30BaTeNIbHbIE TEXHOJIOIMHM B LUGPOBOM (opmare, B CBOUX TpyAax oOpaliaroT
BHUMaHHE Ha TO, YTO BBIOpPAHHBIA KypC B cOCTaBe 00pa30BaTEIbHOM MOJIUTUKU COMPSIKEH C MHO-
YKECTBOM Ipo0JieM, pUCKOB U yrpo3. B kauecTBe npumepa cieayer npusectu nosuiuio A.A. Bep-
OMLIKOTO, BBICKAa3aHHYIO UM B cBoel cTaTbe «lludpoBoe oOyueHue: npoOiaeMbl, pUCKU U NEPCHEK-
TUBBD [1], T/Ie OH aHAM3UPYET CYIIECTBYIOUIHMIA TPAKTUKO-OPHEHTUPOBAHHBIN TOJX0]] 00Y4SHHIO
U TIPUMEHSIEMbIE B CBSI3U C 3TUM LU(POBBIE TEXHOJOTHH, JIeNasi BBIBOJ O TOM, YTO X BHEIPEHUE
0e3 onopsl Ha UMEIOLLYIOCA TEOpEeTHUYECKYto 0a3zy LHU(ppPOBOro oO0ydyeHus, KOTOpas IoKa ele oT-
CYTCTBYET, HE MO3BOJIUT JOCTUYb ITOCTABJICHHBIX OJarux LieJel: MOBBIIEHNs KauecTBa 00pa3oBa-
HUS, OBJa/ICHUE HOBBIMU I€1arOTHYECKUMH TEXHOJIOTUSIMU U KPOME TOTO, BCTPETUT COMPOTHUBIIE-
HUE YYaCTHUKOB 00pa30BaTeJILHOTO MIpoLecca.

Ecnu roBoputh 0 BHEIPEHUHU I€HIEPHOM MEAaroruku, TO U 3/1eCh cienyeT oOpaTUTh BHU-
MaHUe Ha TO, YTO OHA HE IMOJIy4MJIa MOAJAEPKKU Cpenu CyOBbEKTOB 00pa30BaTEIbHbBIX IIPABOOTHO-
menuid. [Ipesunent B.B. [lytun Ha3Ban reHaepHyro MaHepy BOCIUTAHUA AeTeil Ha 3amajie 4yao-
BUII[HOM, TaK KaK C €¢ MOMOIIBIO XOTST CO3/1aTh HOBOE CO3HAHUE U MIOMEHSITh LICHHOCTH [2].

[TpoGnembl reHIepHOM NeTarorukyu M CBA3aHHBIE C €€ BHEIPEHUEM PUCKU PACCMOTPEHBI B
paborax H.H. Acxanymnunnoii [3, 4]. Taxke pacCMOTPEHBI IEPCIEKTUBBI BHEAPCHHUS T€HACPHOTO
noxaxonaa B padote 3anuenko H.A. u CaBenbeBoil E.A. Ha ocHOBe aHalM3a NPAKTUKH PUMEHEHUS
B 0Opa3oBarebHbIX yupexaeHusx r. Cankr-IlerepOypr u oTHOIIEHHE K HEMY CpeAy Y4aCTHHKOB
oOpa3oBatenbHBIX OTHOMIECHUH. [5] MccnenoBarenn mpuxoasaT K BEIBOAY O TOM, YTO M MEAArOTd U
oOyuaroluecs: OTOXKIECTBIISIFOT MOJI0-POJIEBON U T€HEPHBIN MOAXOAbI.

[TpakTHKO M KOMIIEHTHOCTHO-OPUEHTHPOBAHHAs MOJeNIb 00pa3oBaHUS OCHOBAa Ha CIIO-
KUBIIEHcsS B cTpaHax 3amagHoil EBpombl Teopuu 1yanbHOro o0y4yeHHs, CyTh KOTOPOW B coueTa-
HUU OJIHOBPEMEHHOTO ()OPMUPOBAHMS U MPAKTUYECKUX HaBBIKOB [12,13], u nmpodeccruoHanbHbIX
KOMIIETEHIMH, MO3BOJISIIOIIUX TOJArOTOBUTH CHEMAINCTa BBICOKOTo Kiacca. Kazanocek Obl, Kakue
TYT MOTYT OBITh PUCKH U ys3BUMOCTH? OJIHAKO MHOTHE MCCIeI0BaTeNH yKa3blBalOT HA TO, YTO B
KauecTBE TAKOBBIX MOJKET BBICTYINATbh, HAIIPUMEP, YKIOH B Ty WJIM UHYIO CTOPOHY, HapyLIarOIIHUi
oIpeJieNIeHHbI OanaHc UM mpobiemMbl KBaMU(UKALUU MPOodheccopCcKo-Ipeno aBaTeabcKoro co-
CTaBa, UX MEPEOPUEHTHPOBAHUE C CYObEKTa JAIOLIETO aKaJeMUYeCKUe 3HaHUs Ha KOHCYJIbTaHTa-
MEHeKepa Mo PEUICHUIO MPAKTUKO-OPHUEHTHPOBAHHBIX 3a/1a4 [6].

Ha ¢axr cymecTBoBaHNs MHHOBAIIMOHHBIX PUCKOB B 00pa30BaHUU YKa3bIBalOT COBPEMEH-
HBIE CIEIMAIUCTBI B 00JIACTH MENarorvku [7], BBIIENSAs M NPUYHMHBI, H TOCIEACTBHUS BBICOKON
PUCKOT€HHOCTH BHEAPSEMBIX HHHOBAIIMOHHBIX MEJarornyeckux Texnosnoruid. Ocobenno obOparas
BHHUMaHHUS Ha X MAacCOBBIN XapaKTep U HETOTOBHOCTh MPENOaBaTeIbCKOr0 COCTaBa K UX UCIOJIb-
30BaHMIO B TAKOM 00BEMeE U Jieiasi BBIBOJI O TOM, YTO JaHHBIH MpoIece J0KeH ObITh yIpaBiisieM U
I'PaMOTHO CKOOPAMHHUPOBAH.

VYs3BUMOCTh MO3TaHOrO 0Opa3oBaHus (OakajiaBp — CIEUUATNCT — MArucTp - aclUpaHT)
CTaJjla IIPeIMETOM Hay4yHOTr'0 IUCKypca C MOMEHTA IIPU3HAHUSI OCHOBHBIX MOCTYJIAaTOB bOIOHCKOrO
nporecca 00s3aTebHBIMU JUIsl TIPUMEHEHHUS B CUCTEME POCCHIICKOro BhIciero oopazoBanus [14].
B npencraBnennn yqacTHUKOB 00pa3oBaTeNIbHOTO Ipoliecca AeHCTBYIOMIas MOJIENIb BOCIIPUHUMA-
€TCsl He KaK LieJbHasl chUCTeMa BBICHIEr0 00pa30BaHUS C MPOXOXKJACHUEM €€ ONpPEeeEHHbBIX YPOB-
Hell, a KaKk COCYIECTBOBaHUE HECKOJIbKMX CHCTEM, KaKk MUHHUMYM JIBYX: OakaJaBpHar U CIielua-
JIUTET, KOTOPBIE HA [IEPBOM YPOBHE HE MEPECEKAIOTCS, HO Ha CIEIYIOUINX YPOBHSIX BO3MOXKHO HX
CIIMSHUE B paMKax MarucTpaTypsl U aajee B acnupantype [8]

B mensix 0000111eHNs MTOJI0KEHHI 0 BO3MOXKHBIX PHCKaX M YS3BUMOCTH B cpepe BBICIIETO 00-
pasoBanus B Poccurickoit denepanyy IPUMEHSIIMCh TAKUE METOBI HAYYHOI'O MCCIIEOBAHNUS, KaK Me-
TOJIbI TEOPETUYECKOTO UCCIICIOBAHMS (aHATIM3 U CUHTE3), METOJT CUCTEMATHU3allK 1 0000IICHHSI.
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Pe3yabTaThl U 00Cy:KIeHUE

['enaepHbIi TOJXOA K BOCIUTAHUIO U 00Pa30BAHUIO UMEET KaK CBOMX SIPbIX IPOTUBHHUKOB,
TaK ¥ HE MEHee SPBIX CTOPOHHHUKOB. B pe3ynpTare Hay4HBIX 1€0aTOB CIOXKHIOCH CAMOCTOSTEINb-
HO€ HAayyHOE€ HaIlpaBJIeHUE - T'€HJepHas IeJaroruka, criocoOHas cTaTh OJAHHUM M3 HalpaBJICHUMN
cleayromero srana pegopMupoBaHus cucteMbl o0pa3oBaHus. CyIIECTBYIOUIMA B CUCTEME POC-
CHICKOro 00pa3oBaHMsl F€HJEPHBIA MOJAXO0 UCXOIUT U3 TPATULMOHHBIX HOJI0-(hU3HOJIOTHYECKUX
0CcOOEHHOCTEH uYeoBeKa, BBIJACISASA BA TeHIEpa — MYKCKOW M KEHCKHH. A BOT MpaKTHKa €BpO-
neickux o0pa30BaTENIbHBIX YUPEXKICHHUH, B EPBYIO OUYepeab JOLIKOJIBHOIO U MIKOJIBHOIO 00pa-
30BaHUs, MHAsI U UAET OT OOpPaTHOIO: TeHJEP — 3TO COLMAIbHO-TICUXO0JIOTUYECKasi XapaKTepUCTH-
Ka, T0JI — OMOJIOTHYECKasi U TeHJepHbIe OCOOCHHOCTH KaXKIO0TO YeloBeKa (POPMHUPYIOT MOJI U CO-
nuyM. M 31ece oaMH U3 BO3MOXKHBIX PHUCKOB 3TO CMSTYEHHUE I'€HJIEPHBIX CTEPEOTHIIOB, a HE MX
npeojosieHne. B kauecTBe BO3MOXKHOTO HETaTHMBHOTO IMOCIEACTBUS T€HAEPHOTO MMOAX0a B 00pa-
30BaHUM CTAHOBUTCS POCT KOH(MIMKTHOCTHU B ILIKOJIE.

W3-3a pa3HOCTH MOAXOJIOB K TCHIEPHON COCTABISIONICH B 00pa3oBaHUHU €CTh HEOOXOIHU-
MOCTb B BBIPAOOTKE €IMHOW KOHLEHIMH M0JI0-pOoJIeBOTr0 BocnuTaHus B PP Ha rocyaapcTBeHHOM
YPOBHE, IIyT€M IIPUHATHUS I'OCYIapCTBEHHON IIPOrPaMMBbl, OPUEHTUPOBAHHOE 110 METKOMY 3aMeda-
Huto [Ipezunenta PO B.B. [lytuna Ha «yMepeHHbBIN KOHCEPBATU3M KaK CaMyl0 Pa3yMHYIO JIMHUIO
noBeaeHus» [2].

B npakTrke coBpeMeHHOro 00pa30BaHusl AKTUBHO PEATU3YeTCsl IPAKTUKO-OPUEHTUPOBAHHbII
MOJXOJI K MOJIrOTOBKE Oyaymux creuuanuctoB. KoHeuHo, Hanuuue NpakTUYECKUX YMEHUI U HaBbl-
KOB OY€Hb BAXKHO JUI MOJIOJIOTO CIELMANNCTa, TaK KaK 3Toro Tpedyer paboronarens. OgHaKo uc-
10JIb30BaHKUE JTAHHOTO I0JIX0/1a COIPSKEHO C PUCKOM €ro peau3alliy Ipyu MOJAr0TOBKE KBAIU(UIIN-
POBaHHBIX KaJpOB, I7I€ 3TO HE NUMEET IKOHOMUYECKOr0 OCHOBaHUs. TpaHCIAnusa MOJEIH MOATOTOBKU
KaJpOB TEXHUYECKON HANpaBIEHHOCTU Ha ITyOOKO I'yMaHWTapHbIE CIELUAIbHOCTH (IOJIUTOJIOIHS,
UCTOpPHS, TEOJIOTHS U JIp.) TIPHUBEIa K TOMY, YTO B 00pa30BaTeIbHON NapaaurMe MosiBUIINCh PaKTHKO-
OpPHEHTUPOBAHHbIE OJIOKH, U KaK 3aKOHOMEPHBI UTOI 00s3aTENbHOE BKIIOUYEHHE B y4eOHbIE IJIaHbI
MPaKTUKYMOB KaK CaMOCTOSATEIIbHBIX YUEOHBIX JUCIUILINH.

HckycCTBEHHOCTh NMPUMEHEHMSI MPAKTHUKO-OPUEHTUPOBAHHOTO 00pa3oBaHUS MO MHEHHIO
MHOI'MX CIIELIMAIIUCTOB CO3JACT CIEAYIOIINE YIPO3BI:

1. cHMXKEHHE aJanTallMOHHBIX CIHOCOOHOCTEH BBIMYCKHUKA 3a MpeAesiaMd MOJy4EeHHOU
npodeccun (CrenuaabHOCTH);

2. PUCK JMYHOCTHOM CTarHallMM BBIMYCKHHMKAa B CHJIy TOTO, YTO CHUYKAIOTCS TBOPYECKHE
BO3MOKHOCTH 00Yy4aroierocs A0 ypOBHs pealbHbIX NOTpeOHOCTEN paboToiaTens;

3. CHU)KEHHE TOPU3OHTAITLHON MOOMIIBHOCTH BBIITYCKHHKOB [9].

KoMneTeHTHOCTHO-OpHEHTHPOBaHHOE 00pa30BaHME BO MHOTHMX CTPaHaX Pealn30BaHO Ha
YpOBHE HallMOHATbHBIX 00pa30BaTEIbHBIX CTAHIAPTOB.

MHHOBaIMOHHBIE PUCKK B 00pa30oBaHuU (BceoOlliee TeCTUPOBAHNE, HHHOBAIIMOHHBIE METO-
Ibl TIpenojiaBaHusi, HMPpoBu3aLrs 00pa3oBaHUs U MPUMEHSEMbIE B €M0 paMKax TEXHOJOTUH) Ha
COBPEMEHHOM JTalle OHM HE UMEIOT JIEHCTBEHHOI0 MEXaHM3Ma MMHMMM3AIMM U KakK CIEACTBHE
KauyecTBO 00pa30BaHMs TOHMKAETCS, BOZHUKAIOT OOBEKTUBHBIE TPYIHOCTH B TUHAMHKE BCETO 00-
Pa30BaTENBHOTO MPOLEcca, PEUTUHTH By3a CHUYXKAIOTCS, YTO CTAHOBMUTCS NPENSATCTBUEM JJIS BbI-
COKOINPO(EeCCHOHAIBHON N1eATENbHOCTH MPOECCOPCKO-TIPENO1aBaTeNbCKOr0 cocTaBa IMpU HC-
MOJIb30BaHUM WHHOBALMOHHBIX MeToAuK. [IpuumHHas 0OyCIOBIEHHOCTh HETAaTHBHBIX MOCIEN-
CTBUI OT BHEJIpeHHs] 00pa30BaTebHBIX MHHOBALIMN B UX MacCOBOCTH, TPEOOBAHUU O BKIIOUYEHHUH
B ATOT MPOLIECC BCEX YYACTHUKOB 00pa30BaTEIbHBIX OTHOIIEHHUH MPH YCIOBUU OTCYTCTBHS IPO-
(bUIaKTUKN PUCKOTEHHOCTH MHHOBALIMOHHBIX MEJAarOrMYECKUX TEXHOJIOTHH.

MHHOBAIIMOHHBIE MPOLIECCH B 00pa30BaHNH JIOJDKHBI ObITH yIIpaBisieMbl. BHenpsemMble HHHO-
BAallMOHHAsl NPAKTUKU B OOpa30BaHMM IPEIOJIAraloT KOMIUIEKCHbIE M KapIUHAIbHbIE W3MEHEHMS,
NPUYEM B CYIIECTBEHHO KOPOTKHE CPOKH, YTO HE MO3BOJISICT OJHO3HAYHO YTBEPKIAaTh KakoB OyreT
pe3ynbTar OT UX BHeApeHus. OTCrola U BO3MOYKHBIE PUCKH UMEIOT TEHAEHIMIO K yBenudeHuto. [1o-
ATOMY YTpaBJjeHHEe NHHOBALIMOHHBIMHU IPOIIECCAMH JOJDKHO OBITH OTHMM W3 HAIlpaBICHUN CTpaTery-
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YEeCKOr0 MEHEDKMEeHTa. BhICOKas pHCKOTeHHOCTh WHHOBAIMK B 00pa3oBaHMM OOBEKTHBHO TpeOyeT
IIPOrHO3UPOBAHUS, MOJIEIIMPOBAHUSA U IIPEBEHTUBHOCTH, a JUI 3TOr'0 HY>KHbI ITOJJTOTOBJIEHHbIE KaJIPbl,
00JIaIaI0IIMX PUCKOJIOTMYECKON KOMIIETEHTHOCTBIO B MTHHOBAIIMOHHOW JIEATENbHOCTH [3].

C ToukM 3peHus 00pa30BaTEIbHON MOJIUTHKU BECH MPOLECC 00pa30BaHUs JOKHBIM ObITh
MaKCUMaJbHO AMHAMUYHBIM W OTBEYAIOLIMM BbI30BaM MOTpeOuTENss 00pa3oBaTeIbHBIX YCIYT,
aJIeKBaTHO pearupyromuil Ha ero MHGOPMALMOHHYIO COCTABISIONIYIO, IEpEeloBbIe Iearoruye-
CKHE TEXHOJIOTHH M CPEJICTBA 0OyUeHMs, a TaKXkKe 4acTo OOHOBJIEHUE 00pa30BaTEIbHBIX CTaHIap-
TOB. Bo3HMKaroImue pyU 3TOM PUCKOTE€HHbIE CUTYAIMH B c(hepe MpUMEHEHUs HU(PPOBBIX HHHOBA-
U TOJDKHBI OBITH MPEIMETOM aHaIM3a, MOHUTOPHHTA U yIpaBisieMocTH. B kauecTBe Hanbomee
YacTO BCTPEYAIOIINX PUCKOBBIX CUTYallMid B PEaJbHBIX YCIOBHIX HU(PpOBH3AIMKA 00pa30BaHUS
ClIelyeT OTHECTH TEXHMYECKHE BO3MOKHOCTH MX BHEIPEHUs, NPO(ECCHOHAIBHYIO MOAIOTOBIIECH-
HOCTB TPETOAaBATEIbCKAX KaJIPOB U 3/1eCh TOJHKO MOBBIIEHHEM KBalnH(UKanuu oOOMTHCH He-
BO3MOHO. Heo0XxoauMo cucreMaTHyeckoe METOJIUYECKOE COIPOBOXKICHUE BHEIPEHUS WHHOBA-
IIUOHHBIX TEXHOJIOTUH U MOHUTOPHHT PUCKOBBIX CHUTYaIIHH.

Peanuzyemblil Ha ceroJHAIIHUN ASHb MOAXO] K MOJArOTOBKE KBATU(PULIMPOBAHHBIX KaJpOB
UCTIONIB3YyeT MEXAaHM3M I03TAIHOro oOpa3oBaHMs (OakamaBp — CHELUATNCT — MArucTp - acHu-
paHT), MPEANoJIaraero NpeeMCTBEHHOCThb, HO JIEHCTBYIOLIEE 3aKOHOATENBCTBO OTCTYIAET OT
JTAHHOW aKCHMOMBI U JIOIYCKaeT MPUEM HAa MaruCTEpCKHUE MPOTrpamMbl JIUL, KOTOPblE UMEIOT IU-
IUIOM O IPUCBOECHUU CTENeHH OakajaBpa [0 COBEPILIEHHO MHOMY HalpaBiIeHUIO NoAroToBku. Co-
OTBETCTBEHHO HMMEET MECTO HapyIIeHHE MPEEMCTBEHHOCTH B IOATOTOBKE MPOQECCHOHATBHBIX
KaJpOB M HHUBEIHPYET HOJArOTOBKY B MarucTpaType JO YPOBHsI MOBBILICHHUS KBaJU(MUKALMHU WU
JOTIOJIHUTENbHOM nipodeccronanbpHoi nepenoarorosku [10,15].

B cBsa3ke GakanaBpuaT-marucTparypa JODKHO UMETh MeCTO npodeccruoHanu3anus Oaka-
JaBPOB, a HE TOJILKO M HE CTOJBKO KaK MOJYYEHHE BTOPOTO BBICIIEro 0Opa3oBaHUS MO HOBOMY
HaNpaBJICHUIO MOArOTOBKU. Takol MOJX0/ MPUBOAUT K CHIDKEHUIO POJIM M 3HAUEHHsI MarkucTpary-
PBI Kak 3Tara MOoJAroTOBKHM MPEIIECTBYIONIEH acUpaHType B CUCTEME HENpephIBHOIO 00pa3oBa-
HUs. B 1ensx noBblIeHUsT KayecTBa 00pa3oBaTeIbHOTO Ipoliecca 00bEKTUBHO TpeOyeTcs mpume-
HEHHUE MHBIX METOJIOB M TEXHOJIOTUH ydyeOHOro mporiecca B 1enoM. KapanHaibHO COBpEMEHHBIE
METOAMKH JIOJKHBI 3aTPOHYTh BCE YPOBHM BBICHIETr0 00pa30BaHUs OT OakajaBpuaTa A0 acIUpaH-
Typbl. 1 ecniu B OTHOIIEHWH OOHOBJIEHHS aCHUPAHTYphl Ha OOIIETOCYAAPCTBEHHOM YPOBHE YXKe
NPEINPUHATHI MEPBI TI0 €€ MOJEPHHU3AIUHU (0TKa3 OT rOCyJapCTBEHHON aKKpeIuTaluu, OOHOBIIE-
HUE NaclOPTOB CIEUUANIBHOCTEN MO MyTH UX YKPYNHEHHUS U Jp.), TO MPaBONPEEMCTBEHHOCTh Ha
CTyHeHH OakallaBpHaT-CleUAINTET-MarucTapTypa emie NpeJCTOUT B OymKaliield NmepcrneKTHBe
OIIpeIeNIUTh B paMKax pa3pab0TaHHOM KOHLIENIUU HEMPEPBIBHOCTH 00pa30BaHUsl.

Cornacno nonoxxenusim dexnepanbHoro 3akoHa ot 29.12.2012 Ne 273-03 «O6 obpazoBa-
Huu B PO» u «bakanaBpy», U «Maructp» TpanchopMHpoBaHbl B KBATU(UKAIIMHN, KOTOpas 10 CyTH
OTpaXkaeT TOJBKO CTENEHb IMOATOTOBICHHOCTH BBITYCKHUKA K BBITIOJIHEHHUIO OIPEICIEHHBIX TUIIOB
npodeccnoHaNbHBIX 3a7jau B ONpeaeaeHHON mpodeccuoHanbHOM cdepe B pamkax chopMHpOBaH-
HBIX KoMneTeHuuil. Takum oOpasom neiictyromuiit ®I'OC BO cBoaut ypoBeHb MOATOTOBKU Oa-
KaJlaBpa-clielMalicTa-MarucTpa K HaTM4uio KOMIETEHIIMH K KBaTU(UKAIMK paOOTHUKA COOTBET-
CTBYIOIIETO YPOBHs 00pa3oBaHusl.

Peanu3zys TpeGoBaHMs TOCYAAPCTBEHHBIX 00Pa30BaTENIbHBIX CTAHAPTOB BBICIIEr0 00pa3o-
BaHUS 10 CYTH MJIET MOATOTOBKA KBATM(PHUIHMPOBAHHOIO PAaOOTHUKA COOTBETCTBYIOIIETO YPOBHS:
OakanaBp-crnienuaaucT-MmarucTp. [lpu 3Tom cienyer uMeTh BBUAY, YTO KOMIIETEHTHOCTHBINA MOA-
XOJ] CYIIECTBEHHO HE OTJIMYAETCs OT YPOBHA K YPOBHIO: HA0Op YHMBEpCAJIbHBIX M obuienpodec-
CHOHAJIbHBIX KOMIIETEHLIMN B CBA3KE OakaiaBp-MarucTp Mo OAHOMY YKPYMHEHHOMY HaIlPaBIICHUIO
MIOATOTOBKH MTPAKTUUYECKHUE TOKIECTBEHEH.

Jlis popMHpoBaHUs YHUBEPCAIBHBIX U 00LIENPO(ecCHOHANIBHBIX KOMIETEHIIUI MTpenoia-
BaTeNIM MPUMEHSIOT 3a4acTyl0 OJHHU U T€ K€ MeAarornuyecKue TEXHOJIOTUU U CIIOKUBIIASCS CUTYa-
LIUM CBUJETEIBCTBYET O TOM, YTO OOpa3oBaTeNbHBIM IpoOIecCc MO IporpaMmam OakajiaBpuaTa-
CIeLUAINUTETa-MaruCTPaTyphl CYIIECTBEHHO He oTiIn4aeTcs. B cioxuBieiics cutyanun Hanbosee
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ONTUMAaJIBHBIM NpezacTasisieTcs B AericTByromeM @I'OC BO no HanpaBieHUIO MOATOTOBKU Maru-
CTpaTypa ciejaTh yIop Ha MOJArOTOBKY HayYHO-KBaJM(UIHMPOBAHHBIX KaJpPOB, YBEIHYHUB 00bEM
4acoB HAa HAYYHO-UCCIIEOBATENbCKYIO JESTENBbHOCTD.

OOGHoBIeHUE TIOJIOKEHUH AeicTByromero denepanpHoro 3akona ot 29.12.2012 Ne 273-03
«O06 obpazoBanun B P®D» mosiexmue 3a co00i OTMEHY CTENEHH Marucrpa Ha KBAIH(UKALUIO,
OTKPBIBAET HOBbIE BEKTOPHI I Pa3BUTUSI HHCTUTYTa MarucTpaTyphl.

Tak, Hanpumep, ciieryeT corinacuThes ¢ Tounoi 3penust Cenamenko B.C. u [Teixtuna H.A.
Ha TO, YTO OCBOCHHUE «IIPAKTHKO-OPHUEHTUPOBAHHBIX» MPOrpaMM JOJIKHO COMPOBOXKIATHCS MPHU-
CYXJIEHUEM KBaTU(UKAIMH «MarucTp», TOTJa KaKk OCBOCHHE IPOTPaMM «aKaJeMHUYECKOI»
HAIPaBJICHHOCTH — BCE JKE aKaJIeMUUECKOM crerneHu «maructpy [10].

3akiroueHue

Hrak, cymecTBylomas cucreMa oopazoBanus B Poccun pedopmupoBanach 1moj J03yHIOM
yIIOBJIETBOPUTHh MOTPEOHOCTH PBIHKA M padoToiarenell, HO Ha MPAKTUKE MMEET MECTO rocynaap-
CTBEHHOE PETYJIMPOBAHME M 3aKa3 HAa MOJATrOTOBJICHHOTO Mpod)eccHoHala ¢ ONpeneEHHBIM Ha00-
pom kommnereHuui, 3anoxkeHHbiM B ®I'OC BO wunu CIIO: yHuBepcanbHBIX, oOmienpodeccuo-
HanbHBIX. Hexotopast ceobomxa 8 ®I'OC BO 3++ nmpemocrasiena mo GopMupoBaHuto mpodheccro-
HaJIbHBIX KOMIIETEHIIUN 00pa30BaTeIbHONW OpraHU3aIMi CaMOCTOSATEIHHO Ha OCHOBE Mpodeccuo-
HaJIbHBIX CTAHAAPTOB, KOTOPBIE [0 MHOTUM HalpaBJIEHUSAM MOATOTOBKU OTCYTCTBYIOT. B cBsi3u
stuM ob6crosTenibectBoM OI'OC BO pexomeHyeT oOpaTuThes 3a KOHCYIbTallMsIMU K paboToaare-
1M, uX o0benuHeHusM. Ho pobiema B ToM, 9To paboTOMaTeNh HE TOTOB K TAKOMY THAJIOTy Ha
TOM YPOBHE, O KOTOPOM HaM TOBOPHT 3aKOHOATEb.

BriBoabI

B kadectBe pexoMeHIaIUil 10 COBEPIICHCTBOBAHUIO TOCYAAPCTBEHHOM MOJUTHKU B 001a-
CTH 00pa30BaHUs MOKHO MPEJI0KUTD:

- pa3paboTaTh U MPHUHITH €AUHYIO KOHIEHIIUIO MOJI0-posieBoro Bocnutanus B PO Ha rocy-
JApCTBEHHOM YPOBHE, IIyTE€M IPUHATHS TOCYI1apCTBEHHON IIPOrpPaMMBl;

- IPEUMYUIECTBEHHO UCIOIb30BATh MPAKTUKO-OPUEHTUPOBAHHBIN MOIXO0/ MPU MOATOTOBKE
CHEIHAIMCTOB CPEHETO 3BEHA,

- KOMIIETeHTHOCTHO-OPUEHTHPOBAHHOE 00pa30BaHUE MPUMEHSThH MPH MOATOTOBKE CIeIHa-
JIUCTOB BBICILIETO 3BEHA;

- UCTOJIb30BaHNE IIU(PPOBBIX TEXHOJIOTUI B 00pa30BaHUM 00ECIEUUTh METOANYECKHM COIPO-
BOXKJICHHEM BHEIPSEMBIX MHHOBAIIMOHHBIX TEXHOJIOTHI ¥ MOHUTOPUHTOM PUCKOBBIX CUTYaITUH;

- B geictBytomux ®I'OC BO no HampaBieHHO MOATOTOBKM Marucrparypa cliejiaTh yrnop
Ha IMOATOTOBKY Hay4HO-KBaIM(UIMPOBAHHBIX KAaJIpOB, YBEIMYHMB OOBEM YAaCOB Ha HAy4yHO-
HCCIIEIOBATENbCKYIO JIEATENILHOCTh M TEM CaMbIM 00Jiee YETKO Pa3rpaHU4YUTh COOTBETCTBYIOILIUE
YpOBHU IOJIFOTOBKU: OaKiIaBpUaT-CleUATUTET; MarucTpaTypa-aciniupaHTypa.
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AHAJIN3 TYPUCTHUYECKOM OTPACJIA
POCCHHU B KOHTEKCTE COBPEMEHHBIX
PEAJIMUA

ANALYSIS OF THE RUSSIAN TOURISM
INDUSTRY IN THE CONTEXT OF MODERN
REALITIES

Cesepo-Kaskazckuit Dedepanvhuviii Yuusepcumem, Ilamuzopcxkuyii unmumym (punauan) CK®Y, Iamu-
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Abstract. The tourism industry in Russia is in the process of digital transformation, which
is aimed at modifying the paradigm of domestic tourism. In this context, special attention is paid
to domestic tourism, as due to the spread of the coronovirus infection COVID-2019, some coun-
tries "giants™ in the field of economic efficiency in tourism were forced to close their borders be-
cause of the epidemiological situation. As a consequence, in the era of "self-isolation,” the main
trend in tourism was virtual tourism, which was available through digital platforms.

Materials, methods, results and discussion. The main trends in tourism in the current
framework of global upheaval due to the pandemic are the possibilities of modification of the tour-
ism industry by means of digital transformation. As a consequence of the above, most countries
are taking various legislative and strategic initiatives in the field of digitization of key areas of
tourism, which involves a process of public and private sector collaboration, scientific and educa-
tional layer and technological environment.

Conclusion. Thus, despite the epidemiological situation in the country, in 2020 new oppor-
tunities for Russian tourists have opened for the emergence of new tourist destinations in the re-
gions. The participants of the tourism process have new ways to solve the problems associated
with the lack of activity and interest in travel within the country. However, the development of the
tourism industry in Russia is hindered by a number of factors related to the difference in the level
of functioning of regional tourism systems.

Key words: tourism, tourist destinations, COVID-2019, tourism industry, tourism clusters,
tourism systems, digital transformation, digital technology, digital tourism platform.

Introduction

The main trends in tourism in the current framework of global shocks due to the pandemic
are the possibilities of modifying the tourism industry by means of digital transformation. As a
consequence of the above, most countries are taking various legislative and strategic initiatives in
the field of digitization of key areas of tourism, which involves a process of public and private sec-
tor, scientific and educational layer and technological environment collaboration.

Purpose of the research: to analyze the tourism industry in Russia in the context of cur-
rent realities.
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The tourism industry in Russia, as well as in other countries, experienced a rapid decline in
various sectors of the tourism industry in the second quarter of 2020, caused by the pandemic of
coronavirus (COVID-19). The number of inbound and outbound tourists in Russia decreased by
99% as compared to the previous year. At March 2020, the demand of Russian tourists to all desti-
nations decreased by 20-25% due to the pandemic of coronavirus (COVID-19). In addition, about
30% of small and medium-sized tourist companies in Russia have closed by the end of the 2020
vacation season (Fig. 1).

-15% 1The level of the incoming tourist travilk

-25% The level of demand in all directions

|

300 Number of enterprises

-35% -30% -25% -20% -15% -10% -5% 0%

Fig. 1. Impact of coronavirus (COVID-19) on the tourism industry in Russia in 2020 by indicator (%)
(Compiled by the authors on the basis of the Official website of the Federal State Statistics Service —
[Electronic resource] - URL: http://www.gks.ru/)

The number of legal entities of tour operators has decreased since March 2020 by 278
companies, or only 6% (in March 2020 in the Unified Federal Register of tour operators there
were 4571 companies, and in December 2020 - 4293). Out from 278 companies that stopped
working or liquidated legal entities, 107 were working in the field of outbound tourism (a decrease
of 20%).

The flow of Russian tourists traveling abroad in 2020 decreased by 70.6% compared to the
previous year. Due to the coronavirus pandemic (COVID-19) the outbound tourist flow in the sec-
ond quarter of that year dropped by almost 97% (Fig. 2).

0,00%
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-80,00%
-100,00%
-120,00%

1st quarter 2nd quarter 3rd quarter 4th quarter

m2020T. -9,70% -86,55% -62,20% -70,60%

Fig. 2. Dynamics of the flow of Russian tourists traveling abroad in 2020. (%) (Compiled by the authors
on the basis of the Official website of the Federal State Statistics Service - [Electronic resource] —
URL.: http://www.gks.ru/)

In 2019, Turkey was the most popular destination for Russian departures, with more than
6.7 million visitors compared to the 5.7 million registered in the previous year, 2018. In 2020,
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Turkey was the most popular destination for Russians to leave. During that time, more than two
million tourists from Russia visited Turkey. The number of travelers to Thailand was about 507
thousand people. The number of travelers who visited Georgia exceeded 1.1 million people. In to-
tal, Russians made more than 45 million outbound trips in 2019.

Also at the end of 2020 United Arab Emirates (UAE) about 385 thousand Russians (in
2019 - 997 thousand, a decline of 61.4%), Cuba - 75.5 thousand people (in 2019 - 178 thousand, a
decline of 67.5%), Maldives - 58-60 thousand people (in 2019 - 83.4 thousand, a decrease in tour-
ist traffic - by 38%). Positive trends were observed in Tanzania, which was visited by 34.3 thou-
sand tourists from Russia, which is 5.3 times more than it was in this direction in 2019 (Fig. 3)
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Fig. 3: Dynamics of Russian tourist flows abroad in 2019-2020. (thousands) (Compiled by the authors
on the basis of the Official website of the Federal State Statistics Service - [Electronic resource] —
URL: http://www.gks.ru/).

After Russia closed its borders in mid-March 2020, it was impossible to leave the country
except for medical, educational and business trips, which was allowed from June. Borders with
Great Britain, Tanzania, and Turkey were opened in August, and with Cuba, Serbia, and Japan in
October. Given the high incidence of COVID-19 in Russia, the European Union did not include it
in its list of non-EU countries considered safe for travel. Thus, the bordering country Finland was
the most popular destination for russians from January to June 2020, as the largest share of travel-
ers was represented by drivers of vehicles, persons with residence permits in Finland and persons
with dual citizenship.

The number of tourists visiting Russia decreased by more than 93% in 2020 compared to
the previous year. In the second quarter of that year, since the borders were closed due to the coro-
navirus (COVID-19), the inbound tourist flow to the country dropped by 100 % (Figure 4)
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Fig.4: Number of tourists travelling to Russia from abroad in 2020 (%) (Compiled by the authors on the basis
of the Official website of the Federal State Statistics Service - [Electronic resource] - URL: http://www.gks.ru/)

The average summer vacation budget per person in Russia has been fluctuating since 2011.
In 2019, these figures reached a maximum and amounted to almost 40 thousand Russian rubles. In
2020, the average vacation budget decreased to about 32.6 thousand rubles per person (Fig. 5).
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Fig.5. Dynamics of the average indicator of the cost of vacation per person from 2011 to 2020. (rubles)
(Compiled by the authors on the basis of the Official website of the Federal State Statistics Service —
[Electronic resource] - URL: http://www.gks.ru/)

More than 60% of Russians planned to spend their summer vacations at home in 2020. In
July, after isolation was largely lifted in all regions, the government introduced a cash-back pro-
gram to encourage the population to go on vacation within Russia. If certain conditions were met,
travelers could receive up to 20% of the cost of the tour, but no more than 20,000 rubles. One of
the conditions was to pay for the tour with a card of the Russian payment system "Mir".
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In particular, in addition to the action with a cashback, a number of programs initiated with
the support of Rostourism, made a significant contribution to the growth of domestic organized
tourism, and to the geographical expansion of organized tourism. This primarily includes charter
programs of tour operators, supported by the department: to Kaliningrad (tour operator "Biblio-
Globus", about 30 thousand tourists), Buryatia (tour operator TUI, about 1,5 thousand tourists),
Altai (tour operator PEGAS Touristik, about 4,3 thousand tourists), Khakasia (tour operator
ANEX Tour, about 1,2 thousand tourists).

The largest share of Russian tourists visited the Krasnodar Territory in the summer of
2020. The largest cities of the country, Moscow and St. Petersburg, as well as the Moscow and
Leningrad regions attracted this season about six and five percent of tourists. respectively. In addi-
tion, nearly 31 percent of Russian travelers visited other inland regions during the period. Less
than eight percent traveled abroad as borders with most countries were closed due to the pandemic
coronavirus (COVID-19).

Although the Russian capital was not a major tourism destination in 2020, Moscow still ac-
counted for the highest summer season tourism spending across the country. The Krasnodar re-
gion, which was particularly popular due to international travel restrictions that year, reported
travel spending of 1.3 billion Russian rubles, 46% more than in summer 2019 (Figure 6)
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Fig.6. Travel expenses on key routes of Russia in 2020. (billion rubles) (Compiled by the authors on the basis of
the Official website of the Federal State Statistics Service - [Electronic resource] - URL: http://www.gks.ru/)

Among the means of accommaodation, the priority option in 2020 was the non-hotel types;
there was a significant interest in vacation bases, rental houses, cottages, campsites, vacation
homes, and boarding houses (Fig. 7).
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Fig. 7. Dynamics of demand for non-hotel types of accommodation in 2020 (Compiled by the authors
on the basis of the Official website of the Federal State Statistics Service - [Electronic resource] —
URL.: http://www.gks.ru/)

In winter 2021, Moscow and the Moscow region attracted the largest share of Russian trav-
elers. Next was the Krasnodar region, which was visited by 4.3% of travelers.
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According to tourist administrations of Russian regions, tourist flows in 2020 in the Mos-
cow region were 11.5 million (-50%), in the Crimea - 6.1 million (-18%), in Tatarstan - 2 million
(-44%), in Altai Krai - 1.3 million (-40%). And in the Republic of Altai were 1.74 million trips,
which shows a positive trend (+0.4%) compared to the previous year of 2019 (Fig. 8).
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Fig.8. Dynamics of tourist flows by the main directions of Russia in 2020 in comparison
with the data of 2019 (billion) (Compiled by the authors on the basis of the Official website
of the Federal State Statistics Service - [Electronic resource] - URL: http://www.gks.ru/)

The interest of Russians to book tourist accommodation in Evpatoria, located in Western
Crimea, in 2020 increased by 84% compared with the previous year. In addition, booking in Kali-
ningrad was recorded 53% of the request.

In 2020, the volume of the tourist market in the Trans-Baikal Territory of Russia sharply
decreased and amounted to about 75 thousand person/days. From 2016 to 2019, the figures fol-
lowed a positive year-on-year trend, reaching about 190 thousand person/days in 2019.

Among the main types of tourism the most demanded in 2020 were beach (41%), ski
(43%), business (43%) types of tourism. However, the greatest number of tourists preferred urban
tourism, namely sightseeing time (Fig. 9).
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Fig.9. Popular types of tourism in Russia in 2020. (%)(Compiled by the authors on the basis of the Official
website of the Federal State Statistics Service - [Electronic resource] - URL: http://www.gks.ru/)

The monthly number of passengers using the services of domestic air carriers in Russia has

dropped significantly due to the pandemic of coronavirus (COVID-19) in 2020. The lowest num-
bers were recorded in April, when Russian airlines carried only about 740,000 passengers. Since
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November 2020, the number has steadily increased, reaching 4.99 million passengers carried by
Russian carriers within the country in February 2021.

Russia's budget airline, Pobeda, decreased its passenger numbers by 11.7 percent from
2019 to 2020. Among the country's largest carriers, Pobeda was the least affected by the corona-
virus pandemic (COVID-19). By comparison, Aeroflot had 61% fewer passengers in 2020 com-
pared to the previous year.

From January to May 2020, Russian Railways carried 26 million passengers on long-distance
trains compared to 41 million passengers during the same period last year. Passenger traffic in com-
muter trains also declined in the first five months of 2020 due to the outbreak of coronavirus
(COVID-19).

Thus, despite the epidemiological situation in the country, new opportunities for Russian
tourists to open new tourist destinations in the regions opened in 2020, and the participants of the
tourist process had new ways to solve the problems associated with the lack of activity and interest
in travel within the country. However, the development of the tourism industry in Russia is hindered
by a number of factors related to the difference in the level of functioning of regional tourism sys-
tems.
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FLARE ON NOVEMBER 2, 1992

DeodepanvHoe 2ocyoapcmeeHHOe 0100cemHoe 00PA308aAmMeENbHOE YUPEHCOCHUE GbICULE20 00Pa306aHUs
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Annomayus. Kocmuueckas conneunas oocepsamopusi Yohkoh, noseonsem nonyuamo uzo6-
pascenus Connya 6 msickom penmeenosckom ouanasone (104), npu smom suepeus vacmuy ~ 1 k3B. 2
Hosi0pst 1992 200a npousouwna 6cnviuka KOPOHAILHOU Nenu, 0anHoe codblimue Obllo 3anedamieHo
Yohkoh, 6razooaps uemy yoanoce eénepsvle 3aghuxcuposams npoyecc, Koe0a 6epuUHA KOPOHAILHOU
nemiu nepuooUYecKy BbIMASUBANACH 66€PX, A NOMOM CHO8A 3AMbBIKANACH. J{AHHbIL NPOYecc OYeHb
NOX0JIC HA MO, KAK 8blMAUBAEMCS X6OCH MASHUMOCGhepsbl 3emiu, 80 8pems MASHUMHOU cyOoypu.
Taxkotce nosaBUNLACL 803MOINCHOCHb NPOCIEOUMb IEOTIOYUIO NEMIIU B0 8PEMSL MOUHOU BCRBIULKUL.

Memoowvl u pesynomamel. Vicnonvsosana memoouka pabomsl ¢ epaguieckum peoaKxmopom
3D Field, komopas pazpabomana na kageope meopemuueckou ghuzuxu KaimlV um. B.Bb. ['opooosu-
Kosa. B dannom cryuae ucnonvsosanuck uzopasxicenust ¢ kocmudeckot cmanyuu Yohkoh.

3axntouenue. Cmodenuposan npoyecc KOPOHAIbHOU BCHbIUIKU, A UMEHHO NOKA3AHO pacnpe-
Oelenue IHepeUU, KOmopoe MOJICHO 3apecUCmpUuposams 8 peHm2eH08CKOM OUANAa3oHe, a MaKice 6bl-
CUUMANbI OCHOBHBLE 2e0MEMPUYECKUE NaAPAMEempbl USOTUHULU U CAMOT AKMUBHOU 001acmu.

KuroueBble c10Ba: coNHEYHas BCIBIIIKA, H30JIMHUS, 3D MOJenb, peHTT€HOBCKOE U3ITyue-
HUE, DMUCCHOHHAS JIMHUS, MEXaHU3M HarpeBa, PEHTI€HOBCKHUI TEJIECKOI, COJIHEYHO-3eMHas (pu-
3WKa, CONMHeyHas oocepBaropus, im0 CoHia.

Abstract. The Yohkoh space solar observatory has been designed to take images of the Sun
in the soft X-ray range (104), with particle energies of ~1 keV. A coronal loop flare occurred on
November 2, 1992, which was captured by Yohkoh, which made it possible to record the first time
that the top of the coronal loop was periodically pulled up and then closed again. This process is
very similar to the way the tail of the Earth's magnetosphere is pulled out during a magnetic sub-
storm. It was also possible to trace the evolution of the loop during a powerful flare.

Methods and Results. We used the method of working with the graphical editor 3D Field,
which was developed at the Department of Theoretical Physics of Kalmyk State University by B.B.
Gorodovikov. In this case, we used images from the Yohkoh space station.

Conclusion. The coronal flare process has been simulated, namely, the distribution of en-
ergy that can be registered in the X-ray range has been shown and the main geometric parameters
of the isoline and the active region itself have been calculated.

Key words: solar flare, isoline, 3D model, X-ray emission, emission line, heating mecha-
nism, X-ray telescope, solar-terrestrial physics, solar observatory, solar limb.

Introduction. Everyone knows that the Sun is the main source of energy, which comes to
Earth in different wavelengths of radiation, including wave and corpuscular radiation. All manifes-
tations of changes in the Sun's radiation are reflected in changes in the radiation parameters of the
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near-Earth space and the planet Earth. The main and fundamental task of solar-terrestrial physics
is to study the phenomena and processes occurring on the Sun on the basis of long-term homoge-
neous observations, distribution of solar radiation flow in calm and perturbed conditions in the ar-
ea from the Sun to the Earth and the impact of this radiation on all the layers: magnetosphere, at-
mosphere and hydrosphere.

The Sun is a rather dynamic formation. The totality of physical phenomena accompanied
by changes in various parameters of solar activity, namely, for example, the number of sunspots
(Wolf index), prominences, and so on, and recorded by various observational tools, is called solar
activity. The best known manifestation of solar activity is flares. Flare - a process on the Sun,
which characterizes the manifestation of solar activity associated with a fairly rapid and locally
concentrated energy release, to the manifestation of which is given great attention, so the study of
flares, caused by both theoretical interest in these nonstationary formations in active areas of the
Sun with a complex structure of the magnetic field, and purely applied side, affecting all aspects of
life on Earth, primarily on human health.

Materials and methods of research. The main task is to study variations of radiation
fluxes occurring during X-ray flares, we used nine images of X-ray (1 keV, 10 A) flare of Novem-
ber 2, 1992, acquired at different moments of time by Yohkon Observatory [1].

Yohkoh is a space solar observatory of the Institute of Space and Astronautics (Japan) with
participation of the USA and Great Britain. The satellite was launched into Earth orbit on August
30, 1991 and on September 12, 2005 the observatory re-entered the atmosphere and ceased to ex-
ist. The satellite had four instruments: two X-ray telescopes and two spectrometers. One X-ray tel-
escope was the first to use a CCD, so the images were of higher quality and revealed interesting
details about the behavior of the solar corona. The soft X-ray telescope had a 1024x1024 pixels
CCD. The X-ray telescope for the hard X-ray range was sensitive to photons with energies from
14 keV to 93 keV. The Bragg crystal spectrometer was sensitive to four spectral lines: the Fe
XXVI ion line (1.76 A-1.81 A), the Fe XXV ion (1.83 A-1.90 A), the Ca XIX ion (3.16 A-3.19
A), and the S XV ion (5.02 A-5.11 A). The broadband spectroscope was effective for particle en-
ergies from 3 keV to 100 MeV.

In this work we used the method of working with the graphical editor 3D Field (3D
FieldPro), the method of working with images on the Sun and with spectra developed at the De-
partment of Theoretical Physics of Kalmyk State University by B.B. Gorodovikov. 3D Field (3D
FieldPro) is a program of contours and 3D data processing, the program converts data into contour
maps, surfaces and volume schemes..
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Figure 1: Image of the coronal loop flash event and corresponding 3D models

Results and discussion. Figure 1 shows 9 images of X-ray flash at different moments of
time and corresponding 3D images. Then, using 3D Field Pro program we obtain isolines, record
the data, where L is the length of the isoline, S is the area bounded by this isoline, V is the volume,
SP is the surface area. The data are measured in pixels. Figure 2 shows the isolines of the first
flash image, and Table 1 shows the data for this image at the initial moment of the flash registra-
Eﬁipn time.
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Figure 10. Isolines of the flash image
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Table 1
Example of first image data
Isoline L S \% SP
240 29.5525 55.1 14102 143.152
220 48.8232 166.207 38999 968.326
200 64.4666 283.05 63348.4 2141.28
180 81.2885 430.907 92173.4 3620.3
160 96.2463 615.641 122208 5422.65
140 113.592 847.762 157413 7520.47
120 124.789 1099.06 190242 9898.67
100 176.393 1650.63 249839 12861.1
Let's find the ratio of values by formula , where A — parameter, i — image number, which
varies from 1 to 8, and record it in Table 2.
Table 2
Data obtained using 3DFieldPro
Isoline Ne ,qi.,f,qu 2 3 4 5 6 7 8 9
240 L 072 | 1.14 1,76 3.53 - - - -
S 0,88 |1.33 3.03 0.62 - - - -
Vv 0.89 |[1,29 3.24 9,74 - - -
SP 08 |1.49 3.07 8.65 - - - -
220 L 0,46 0.76 1.05 1,37 1,64 - - -
S 0.41 [0.79 1.17 1.85 2.75 - - -
Vv 041 |06 1,19 1,95 2,84 - - -
SP 044 |09 1,24 1,98 2,17 - - -
200 L 0,56 | 0,84 0,99 1,12 5,06 - - -
S 045 0,77 1,04 73 1,41 - - -
Vv 045 | 0,77 1,05 1,32 10,9 - - -
SP 0,48 0,86 1,13 1,46 0,97 - - -
180 L 0,62 |0,93 1,03 1,1 0,9 1,05 |- -
S 051 [083 1,02 1,22 1,15 1,84 |- -
Vv 051 |0,84 1,04 1,26 1,12 205 |- -
SP 0,53 |087 1,07 1,29 1,25 257 |- -
160 L 0,69 |0,94 1,01 1,03 0,82 0,66 |- -
S 0,57 |088 1,02 1,11 0,87 086 |- -
v 0,55 |0,89 1,03 1,14 0,91 097 |- -
SP 0,57 0,89 1,05 1,21 1,05 1,33 |- -
140 L 07 095 1,04 1,05 00,83 | 0,66 [205 -
S 0,62 |0,92 1,07 1,12 0,91 0,68 | 6,98 -
Vv 0,06 |0,09 0,11 0,11 0,09 0,07 [0,88 -
SP 06 |09 1,04 1,15 0,99 1,03 [ 155 -
120 L 0,69 [ 0,886 1,01 0.99 0.76 066 |1.24 -
S 0.62 [ 0.87 1.09 1,09 0,89 0,64 |253 -
Vv 06 087 1,08 11,2 0,9 0,71 [327 -
SP 061 [091 1,03 1,11 0,93 0,9 4,51 -
100 L 0,78 |087 1,19 1,01 0,84 0,71 0,93 0,42
S 062 |0,79 1,19 0,99 0,86 065 |1,25 0,57
Vv 06 081 1,15 1,04 0,89 0,7 1,62 0,77
SP 0,64 0,89 1,05 1,08 00,88 | 0,84 2,57
80 L - 1,28 1,82 1,48 1,1 0,92 | 1,09 0,58
S - 1,35 2,13 1,67 1,14 093 [1.26 0,52
Vv - 1,37 2,06 1,72 1,2 1,01 |15 0,41
SP - 0,99 1,24 1,19 0,91 0,83 |142 0,84

242

Conclusions. The first image of the flare in Figure 1 is obtained at 03h07m30s/ near the
flare maximum. In addition to the last three images, a bright emission region at the apex of the
flare is clearly visible. In the second image, there are two bright regions (isolines 240, 330), which
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are located at the top of the loop. The limb of the Sun is clearly visible in the last two images. The
appearance of this flare of long duration changed very slowly: by 10h13 m36s, the bright emission
region consisted perhaps of three loops, each of which remained bright at the apex. As the loop
structure grew and changed, the brightest region remained at the top of the loop and was still dis-
tinguishable even at 21h41m00s. This means that the energy was stored at the top of the loop and
the heating mechanism acted for about tens of hours. During this period, the apparent height of this
bright region above the solar limb increased from 27 thousand to 90 thousand km. The energy dis-
tribution of the peaks in the models shows very vividly.
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A.A. bpauuxus [A. Al. Bratsikhin]

VIIK 637.5 BOPUCEHKO JIOIMUJIA
DOI: 10.37493/2307-910X.2021.4.30 AJIEKCAHJIPOBHA — U3BECTHBIN
YUYEHBIU-TUIIEBUK U PABOTHHUK
BBICHIEN IIIKOJIBI

BORISENKO LYUDMILA ALEKSANDROVNA
IS AWELL-KNOWN FOOD SCIENTIST
AND A HIGHER SCHOOL WORKER

K o6unero
@I'FEOY BO «Hiicegckasn 20¢cy0apcmeennan cenbckoxosaiicmeennas aKkaoemusy /
Izhevsk State Agricultural Academy
Annomavusn. bopucenxo Jloomuna Anexcanopoéna — OOKmMoOp MmMexHu4eckux Hayk, npo-
geccop ommeuaem ceou oouneti. Ona a61emcs NepevbiM BbINYCKHUKOM Kagheopbl mexHoI02uu
MACa U MACONPOOYKMOE (Dakyibmema MmexHoIo2uu nuujesvlx npouzsoocms Cmaspononbckozo
noaumexuuyeckozo uncmumyma (CmiIIH), nepsoii gvinycknuyeti ¢ ucmopuu CmIIU, nonyuusuieri
KpacHuiti ounaom (1973 200), nepsou uz nomoxa acnupanmog MocKO8CK020 MeXHOL0SUYECKO20
UHCMUMYMA MACHOU U MOJIOYHOU NpOoMblUIeHHOCmU U 8binyckHukoe CmIIH 3awumueuien ouc-
cepmayuro Ha COUCKAaHue YYeHol cmeneHu KaHouoama mexnuueckux Hayk (1977 2o0), a makace
nepeotl cpedu npenooasamereli Kageopvl 3awumusuieil OUCCepmayuio Ha COUCKAHUE YYEHOU
cmenenu dokmopa mexnuueckux Hayk (2002 200). Hayka u nedacocuueckas oeamenbHocmy 6ce-
20a 8 e€ JHCU3HU Haxooamcs Ha nepsom mecme. 1100 ee pykogoocmeom 3awuwgenst 10 kanouoam-
cKux ouccepmayuil, onyonuxkosano oonee 400 nayunvix u yueoHo-memoouveckux pabom. B nopm-
Qene eé uzoopemenuii 20 asmopckux céudemenbcma u namenmos. Jlroomuna Anexcanopoena s6-
nsiemest [louemuvim pabomuukom evicuie2o npogeccuonanviozo oopasoseanus PP, Ilouemnvim
npogpeccopom CesKasl'TV, oeiicmeumenvuvim unenom PAEH, 7 nem 3asedoeana xaghedpoii mo-
8apo6edeHUs: U MeXHON02UU 00uWecmeeHno2o0 numanus, 21 200 A611emcs 41eHOM OUcCcepmayuo-
Hoeo cogema ] 212.245.05 u ceco0Hs npodondicaem C8010 HAYYHYIO OesimelbHOCMb Ha Kageope
nuwesvix mexuonocuil u unxcunupurea CKQOY.
Kurouesnblie ciioBa: CTaBpONOIbCKUN MOTUTEXHUYECKUN HHCTUTYT, Kadeapa TeXHOIOTUI
Msica ¥ MSICOTIPOJTYKTOB, HAHOAJIEKTPOOHOTEXHOJIOTHHU, Kadeapa NMHUIIEBBIX TEXHOJIOTUNH U MHXKHU-
HUPHUHTA

Abstract. Borisenko Lyudmila Aleksandrovna — Doctor of Technical Sciences, Professor cele-
brates her anniversary. She is the first graduate of the Department of Meat and Meat Products Tech-
nology of the Faculty of Food Production Technology of the Stavropol Polytechnic Institute (STPI), the
first graduate in the history of StPI to receive a red diploma (1973), the first of the stream of graduate
students of the Moscow Technological Institute of Meat and Dairy Industry and graduates of StPI to
defend a thesis for the degree of Candidate of Technical Sciences (1977), as well as the first among the
teachers of the department to defend a thesis for the degree of Doctor of Technical Sciences (2002).
Science and pedagogical activity are always in the first place in her life. Under her leadership, 10
PhD theses have been defended, more than 400 scientific and educational works have been published.
Her portfolio of inventions includes 20 copyright certificates and patents. Lyudmila Alexandrovna is
an Honorary Worker of higher Professional Education of the Russian Federation, an Honorary Pro-
fessor of SevKavSTU, a full member of the Russian Academy of Sciences, has been head of the De-
partment of Commaodity Science and Catering Technology for 7 years, has been a member of the Dis-
sertation Council for 21 years D 212.245.05 and today continues her scientific activity at the Depart-
ment of Food Technology and Engineering of NCFU.
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Key words: Stavropol Polytechnic Institute, Department of Meat and Meat Products Tech-
nology, Nanoelectrobiotechnology, Department of Food Technology and Engineering

Bopucenko (CapsrueBa) Jlrogmuia AnekcanapoBHa poaunack B 15 HosiOps 1951 rona B
ropoae Kamenka Ilensenckoii obmactu.

Tsra x 3HaHUAM NPOSIBWIACH Y HEE €IlIe B paHHEM Bo3pacTe. B cBou HemoaHbIX 6 €T OHA
cama yKpaJKol OT poAuTesneil, MeIMIMHCKUX paboTHUKOB CapblueBbiX AJlekcanapa I'puropbeBu-
ya u [Tonuusl CTenaHoBHBI, HEOPUIMATIBHO HaYalla XOAUTh B IIKOIy. MecT He ObL10, ee mojicaiu-
JIM K IByM NEPBOKJIACCHUKAMH 3a MIEPBYIO MApTy, € U HALIEN €€ OTel. XOTeN YBECTH IOMOH, OJI-
HAKO, YYMTEIbHUIIA CKa3aJla, YTO 3TO JydYlllasg yYEHHUIA B KJIAcCe€ M MYCThb XOIUT B IIKOIY Kak
«Dunmunok». B Te roapl BONpoc 0 €€ 3a4MCICHUM B IIKOJIy NPHIIOCH PElIaTh 4epe3 paoHo.
[[Ixomy OKOHUMIIA C OTIUYHUEM.

B 1968 roay B cBou HenosHbIX 17 et noctynuia B Guinan KpacHogapckoro mojMTexHu-
yeckoro MHCTUTyTa B I. CraBponose. Jlronmune AneKkcaHIpOBHE NMPUILIOCh IPONTH Yepe3 KOH-
Kypc B 13 yenoBek Ha oaHO MecTO. Bech MHCTUTYT B Te rojpl HacuuThiBad 150 cTtyneHToB U 55
npenoaasateneid. B 1971 roay B coorBerctBum ¢ nocraHoBieHueM CoBera MuHuctpoB CCCP Ne
149 u nocranoBnenuem CoBera MUHUCTPOB PCDCP Ne 182 na 0aze dunuana KpacHomapckoro
MOJUTEXHUUYECKOT0 MHCTUTYTa B T. CTaBpornosie Obu1 opraHu3oBad CTaBpONOJIbCKUN MOJIUTEXHU-
yeckuil uHCTUTYT (CTIIU, no3:xe CeBKaBI'TY, a ceronus CKOY).

Xenanue ObITH Bcerja Ha TMEpPEIOBONM CONPOBOXAAET €€ BCIO CO3HATENbHYIO KHU3Hb.
B 1973 r. Jlrommuina AnekcanapoBHa ¢ otinndreMm okoHumia CTIIM m crama mepBbIM BBITYCKHU-
KOM Kadeapbl TEXHOJOTHMH MsCa M MSACONPOIYKTOB (haKyabTeTa TEXHOJOTHH IMHUIIEBBIX MPOU3-
BOJICTB, a TaK)X€ MEPBOM BHIMYCKHUIIEH B UCTOpUH CTaBpONOJIbCKOrO MOJUTEXHUYECKOTO WHCTH-
TyTa, [OJy4YUBIIEH KPACHBIA JUIIJIOM.

[Tocne okonyanust mHCTUTYyTa Jlroamuie AjekcaHApPOBHE MPEASIOKUIM paboTaTh accu-
CTEHTOM Ha e€ BbIycKarolei kadeape. 3areM oHa Oblja HampaBiIeHa JUIs LEIEBOr0 OOyueHUs B
acnupaHType B MOCKOBCKMI TEXHOJOTMYECKUI MHCTUTYT MSCHON M MOJIOYHOM MPOMBIIIJIEHHOCTH
(MTUMMII). Hayunbim pykoBoguteneMm y JIroaMuibl AJeKCaHIpOBHBI OblT Ha3HA4YEeH BBIIAlO-
IIUICS YICHBIN, KPYIMHBIN CICIUATMCT MSCHOW OTPaciik — TIOKTOP TEXHUUECKUX HayK, podeccop,
3acnyxeHHbIH nearens Hayku PO Anekceli CepreeBud bompiiakoB — OCHOBATENb YYEHHS O M1OCO-
Je MsAca U MSCONPOAYKTOB, 3JIEKTPOCTUMYJISILIUN U 3JIEKTPOMACCUPOBAHUY, ABTOP MHOTHX y4eO-
HUKOB U «CaMblil 4eJIOBEYHbIN yenoBek». [log ero uytkuM HactaBHu4ecTBOM Jlrogmuiia Anekcas-
JIPOBHA C YCIIEXOM OKOHYMWJIA acHupaHTypy W B 1977 romy mepBOdM M3 MOTOKAa aclHUpPaHTOB
MTUMMII u BeinycknukoB CtIIM 3ammTiiia quccepTanuio Ha COMCKaHUE yYEHOW CTETEeHU KaH-
IuaTa TEXHUYECKUX HayK Ha HOBYIO U aKTyallbHYI TeMy «lccienoBanue cTpyiHOro crnoco6a
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WHBELUPOBAHUS MHOTOKOMIIOHEHTHBIX PAacCOJIOB B MSCONPOAYKTHI». HayuHblil pykoBOAMTENb U
yjieHbl auccepranronHoro CoBeTa MpU3HAIM 3alIUTY AUCCepTaly OnecTse. 31ech ke Bo Bpe-
Msl pabOTHI HaJ JUCCEpTAIMEi OHA MOJIydnyIa CBOE MEePBOE aBTOPCKOE CBHJICTEIIHCTBO HA M300pe-
teHue «MMMyHOGMIYyOpUCLIEHTHBIM METOJ OOHApPYKEHUS MOCTOPOHHUX OEJIIKOB B MSICOIMPOIYK-
Tax», KOTOpoe O(pHUIMaTBEHO OBLIO MPU3HAHO MMOHEPCKUM — HE UMEIOIIUM aHAJIOTOB.

MockBa OTKpbUIa 0OJbIINE BO3ZMOXHOCTU B OOLICHHH C BBLAAIOIIUMUCA U WU3BECTHBIMHU
yueHbIMH coBpeMeHHocTu. O0yuenue B acniupantype MTUMMII ouens mMHoOro nano Jlronmuie
AJexcaHJpOBHE U B II€JIOM OIPeeIo 001acTh ee JajbHelIIel nesarenbHocTH. XKuBoe oOieHue
CO CBOMM Hay4HBIM PYKOBOAHTEIEM H C Tipodeccopamu COKOJIOBBIM AJIeKCaHAPOM AJIEKCaHIPO-
BudeM, PoroBeim Mocudom Anexcanaposudem, XKypasckoir Hunoit Koncrantunosnoii, MBaro-
BbiM Banentunom MBanoBuueMm, AnymkuHbiM Hukomaem I[letpoBudyemM W JpyruMu CBETUJIAMU
HayKH 0 msice B Poccuu mo3BONIMIIO0 OKOHYATETHHO CPOPMHUPOBATELCS €l HE TOJIBKO KaK MOJIOJAOMY
MEPCIEKTUBHOMY YYEHOMY, HO M KaK JIMYHOCTHU. [103BONIMIIO OKOHYATENBHO ONPEAEIUTh KPero
XKU3HU: «Bce reHnanpHoe MPOCTo, HO HMYETo He Jactcs 0e3 Tpyna» U IepeaBaTh ero B mocieny-
IOILIEM CBOUM YYEHUKAM C UCKPSIIHUMCS BAOXHOBEHHUEM U TaJaHTOM.

JBepu Obutd OTKpBITHI B HaydHO HMCcienoBaTenbCKUil MHCTUTYT SMUACMHUOJIOTHH U MHUK-
pobuonorun um. H.®. INamanen, IlepBbiii MockoBckuii MeaunmHckuii uHCTUTYT uM. M.H. Ce-
4eHOBAa, MOCKOBCKHII HHCTUTYT HapoAHOTO xo3siicTBa um. ['.B. [lnexanosa, BHUMUMII u np., rae
JIromMuna AnekcaHIpOBHA MPOBOAWIA CBOU MHOIOYMCIIEHHBIE HAYYHbIE SKCIEPUMEHTHI, B TOM
YHUCJI€ C MCTOJIB30BaHUEM CYNIEPCOBPEMEHHBIX M Ja)K€ YHUKAJIBHBIX 10 TEM BpEMEHAM PaJInOu30-
TOMHOT0, UMMYHO(DIYOPECIEHTHOTO, PEHTTEHOCKOIIUYECKOT0 U IPYruX MeTo/0B. [IpakTuyeckoit
6a3oit sBisuIcs MockoBCKuit MsicokomMOuHaT uM. A.J. MukosiHa, a 9KCIEpUMEHTaIbHO CO3/IaHHAs
MPOYKIIMS Momnajana ajis anpoOaluy B caMblii U3BECTHBIN TOria MOCKOBCKHI MarazuH «Emuce-
€BCKHUI.

Kvi3Hb ObLTa HEBEPOSITHO MHTEPECHOM U KUITyuel, BpeMs IPEIOCTABIISAIIO CaAMbIE IIIUPOKUE
BO3MOXKHOCTH BO BCeX oOmacTsx. A cyapba KaXKJIoro, Kak BCerja KOHEYHO, pacroJiaraia Io-
CBOEMY: HampHMep, COKYPCHHK IO aclUpaHType, cocell Mo labopaTtopHoMy ctorny Muxaun My-
POMOB CTaJl U3BECTHBIM KOMIIO3UTOPOM U TIEBIIOM. . .

C OonbI10# TeTIOTON U GJ1aroIapHOCTHI0 OTHOCUTCS K CyJB0€E 3a TO, YTO OHA cBena JIro-
MUy AJIEKCAaHJIPOBHY C TOTJA €Ie TaKUMH K€ MOJIOJBIMH acClUpaHTaMu U YYCHBIMH, a ceidac
IIMPOKO M3BECTHBIMU U BBIJAIOLIUMUCS B HAy4YHOM Mupe npodeccopamu JIMCHIBIHBIM AHIpeeM
Bbopucosnuem (akanemuk PAH), TutoBsim EBrenuem MpanoBuuem (akanemuk PAH), Xapuno-
BbIM AnekcannpoM MBanosuuem, Kynpsimossim Jleonngom CepreeBuuem, YomaHOBBIM Ypy30e-
koM (akanemuk HAH Pecniybnuku Kazaxcran), CBuHII0BbIM Bragumupom fIkoBieBuyeM u Jp.

Bo Bpemst 00yuyenus B acnupantype Jlroamiia AnekcaHIpoBHA MO3HAKOMUJIACH CO CBOUM
Oynymum cynpyrom, Toxe acnupantoM MTHUMMII — Bopucenko Anekceem AJiekceeBUYEM, C
KOTOpPBIM OHa BCce OymyIIue TOAbl pa3jennia He TOIbKO CBOIO JIMYHYIO JKHU3HB, HO COBMECTHYIO
MeIarOTHYECKYIO U HAYYHYIO JIEATeIbHOCTb.

[Tocne 3ammuThl auccepranuu Jlronmuna AnekcaHapoBHA BEPHYIACh K MPENOJaBaTeIbCKON
U Hay4dHOU pabote Ha kadeapy TexHosoruu msca u msconponyktos CtIIM. Ot accuctenra ka-
deapsl 10 cTapiiero mpemnojgaBaTelis, a 3aTeM JOIeHTa U mpodeccopa — BeCh MEPHOJ A TEIbHO-
CTH €€ KaK y4eHOI'0 U MeJarora ConpoBOXKAAICSA MOCTOSHHOW aKTUBHON pabOTOM CO CTyJeHTaMH U
acnupaHTaMU C pa3BUTHUEM Yy HUX IJIABHOTO Havaljla — TBOPUYECKOT'O MBIIICHHUS.

Hayka u nmenmarornyeckast 1esITeIbHOCTD BCETIa B €€ )KU3HU HAXOJISATCS HA IIEPBOM MeCTe, a
psigoM — oOlecTBeHHAst padoTa U KOHEYHO CeMbs. 32 BBIJAIONIUECS 3aCIYTH U JOCTHKCHUS yXKE B
KOMCOMOJILCKOM Bo3pacTe Jlronmmiia AnexcanapoBHa Obuia m30OpaHa neneratoM 18-ro chesna
KOMCOMOJIa, sIBJsIach wieHoM CTaBpoOIOJIbCKOTO KpailkoMa KoMcoMora, HarpaxkaeHa Munucrep-
CTBOM O0pa30BaHUs IMOYETHOM TI'paMOTON 3a BocmuTaHue moioaexu. B 1985 romy Jlrogmue
AnexkcanapoBHE OBLIO MPUCBOCHO yUEHOE 3BAaHUE JIOIICHTA.

Poxxnenne nByx ChIHOBEW MpuOaBMIIO 3a00T, HO € yJaBaJioCh IMPOJODKATh 3aHUMAThCS
HAYKOM, COOCTBEHHOPYYHO TMPOBOJUTH SKCIIEPHUMEHTHI, BHEAPSITh UX PE3YJbTAThl B MIPOU3BOACTBO U
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OZTHOBPEMEHHO JIMYHBIM IIPUMEPOM IPHBHUBATH CBOUM JICTSM JIIOOOBb K HAy4YHBIM M3BICKaHUSIM. B Te
rozpl 3a00TaMBas MaMa — JlronMunia AjiekcaHIpoBHA €lle U MPEACTaBUTh HE MOTJIa, YTO B OyyIieM
e€ nepBbIii CbiH, EBrenunii AsiekceeBud, CTaHEeT KaHIMAaTOM SKOHOMUYECKUX HAYK, JIOLEHTOM, a BTO-
poi, Anekcanap AJilekceeBUY — JOKTOPOM TEXHUUECKHUX HayK, podeccopoM Kadeapbl.

Paboras B CrlIM, Jlrommuna AnekcaHIpoBHA BBINOJMHSUIA OONBIIOW 00beM y4eOHOM
Harpy3Kku, METOJAUYECKOI pabOThl, MOCTOSHHO SBJISUIACH KypaTOPOM aKaJeMHYECKOM IpyMIIbI CTY-
JICHTOB, MPOBOJWIA MPO(GOPHUEHTAIMOHHYIO PadoTy, PYKOBOJMIIA IIKOJIOH MOJOJOTO JIEKTOpA,
OCYILIECTBIIsIa OOJIBIIYI0 paboTy KaK YiIeH HayYHO-METOAUYECKOro coBeTa. OHa €KeroaHo sBis-
Jach PyKOBOJAMTENIEM TUILIOMHBIX HAyYHBIX paObOT M KaHAMIATCKUX JUCCEpTaluil, B KOTOPBIX HC-
I10JI30BAJIUCh CaMbl€ COBPEMEHHBIE METOJUKU MCCIEI0BAaHUS M MHHOBALIMM IHILEBON OTPACIH.
[To npaBy BIOKEHHBIX CHJI, 3HAHUW U JYIIH B PEUICHUU BCEX KU3HEHHBIX BOIPOCOB B CTAHOBIIE-
HUU MOJIOJBIX YUEHBIX, BCEX CBOMX aCIIMPAHTOB OHA CUUTAET CBOMMH HAyYHBIMH J1eTbMU. 1 oHU
BCEr/la OTBeYaIH el 0JiaroJapHOi B3aUMHOCTBIO.

B 1999 roay Jlronmuna AnekcanipoBHa € YCIIEXOM 3allMTHIIA TOKTOPCKYIO AUCCEPTAIIO BO
Bceepoccuiickom Hay4yHO-HCCIIEI0BATENbCKOM WHCTUTYTE MSICHOM MpoMBbIIIeHHOCTH (T. MockBa) Ha
Temy: «Hay4uHO-TeXHIUECKHE OCHOBBI MHTEHCUBHBIX TEXHOJIOTUI 110COJIAa MSCHOTO ChIPbs C IIPUMEHE-
HUEM CTPYHHOTO croco0a WHBEIUPOBAHUS MHOTOKOMIIOHEHTHBIX M aKTUBHPOBAHHBIX KUIKUX CH-
crem». IlepBbIM O(UIMATEHBIM ONIIOHEHTOM BBICTYITHJI €I11€ OJWH BBIJAIONIMIACS YICHBIH, BEIYIIUHA
CIEUATIICT B 00JIACTH aBTOMATHU3AIMH TEXHOJIOTMYECKUX MPOIIECCOB MACHON M MOJIOUHOM HPOMBIIII-
nennoctu, M3o6perarens CCCP, Jlaypear ['ocynapctBennoit npemun PO B 001acTi HayKH U TEXHU-
KU, TOKTOpP TEXHUUYECKHUX HayK, mpodeccop, akanemuk PACXH, mupexrop 'HY HUU nerckoro nu-
tanuss PACXH — Hukura HukomaeBnu JlumaroB. MHorue ero OOsSUIMCh M CYMTAIM 32 YECTh MPOCTO
BBICITYILIaTh €0 MHEHUE I10 Pe3yJIbTaTaM Hay4yHbIX MccienoBaHui. OH BbIHEC BEpIAUKT: «JlecsaTh jer
HE BHJIEJI TAKMX XOPOLIMX JOKTOpPCcKUX!». [l aBTOpa 3TO ObLIa BBICIIAS OLIEHKA €€ MHOI'OJIETHErO
HAy4HOro Tpyja. 3alluTa AuccepTaluy nepe] KopudesMu HayKd MpoIula Ha CaMOM BBICOKOH HOTE
KHUBOM JMCKYCCUU U TPO(ECCHOHATBHOTO HHTEpEca.

B 2002 r. Jlronmune Anekcannposae BAK PO npucBoeno yueHoe 3Banue mpodeccopa mno
Kadepe TEXHOJIOTus Msica U KOHCEPBUPOBAHUSI.

[Tponomxkast pabotath Ha cBoell kadenpe B CeBepo-KaBkazckoMm rocyapcTBEHHOM TEXHU-
yeckoMm yHuBepcurere (CeBKaBI'TY) Jlronmuna AnekcaHIpoBHA CTaHOBUTCS WJIEHOM YUE€HOTO
coBera DakynpreTa OMOTEXHOJIOTUU MUIIEBBIX MPoAyKToB (PBIIIT), uneHoM AuccepTalMOHHOTO
noktopckoro Cosera 1o cnenuanbHOcTsIM 05.18.04 «TexHosorust MCHbIX, MOJIOUHBIX M PBHIOHBIX
IIPOAYKTOB M XOJOAMIBHBIX Ipon3BoAacTB» U 05.18.12 «IIpoueccel 1 annaparsl NALIEBBIX POU3-
BoACTB». COBMECTHO CO CBOUM CyNpyrom — A.T.H., Ipo¢. bopucenko Anekceem AjekceeBUYEM
OHa PYKOBOJUT HOBBIM HAayYHBIM HaIlpaBJI€HMEM B yHUBepcutere — «HaHO3IeKTpoOHoTexXHOMI0-
run». Yucnennocts mkodbl Kk 2005 rogy gocturaer 19 denoBek, B TOM 4yuciie 7 KaHIUJATOB TEX-
HUYECKUX HayK (cerofHs — 16 kaHIuaaToB U 4 JTOKTOpa HayK, OJWH U3 KOTOPBIX, JOKTOP TE€XHU-
YecKuX Hayk, JoueHT Anapent AnekcanapoBud bpamuxun — pextop ®I'BOY BO MxI'CXA). Te-
MaTHKa UCCIEeI0BaHUM, 110 KOTOPOH paboTaeT mKoyia — pa3paboTKa HOBBIX pecypcocOeperarommx
TEXHOJIOTUI MPOU3BOJCTBA MUILIEBBIX MPOJYKTOB MOBBIIIEHHON 3KOJOTHYECKOM YUCTOTHI U 0€3-
OIaCHOCTH; HAIpaBJIEHHOE Oe3peareHTHOE pPEeryJupoBaHHE MCXOIHBIX CBOMCTB MSICHOTO ChIPbS;
MHTEHCU(PUKALMA U ONTUMH3ALHS MPOLECCOB MUILEBBIX MPOU3BOICTB; KOMIBIOTEPHOE MPOEKTH-
pOBaHUE HYTPUEHTHOCOATAHUPOBAHHBIX IMOJIMKOMIIOHEHTHBIX MHUILEBBIX MPOJYKTOB HOBOT'O MOKO-
nenus. K 2005 romy KoJUIEKTHBOM HAyYHOTO HampaBliieHUs (pUCyHOK 1) Obu1o omyOnmkoBaHO 4
MoHorpaduu, 2 yueOHbIx nocobust ¢ rpupom YMO, noaydeHo 2 3010TbIX, 1 cepeOpsiHas u 1
OpoH30Bas Mmeany 1 15 quniaoMoB, 22 MaTeHTa U aBTOPCKUX CBUJIETEIHCTRA.

3a MHOTOJIETHIOIO IIJIOZOTBOPHYIO HAay4HO-TIEAArOrHUEcKyl0 paboTy B yHHBepcureTe bo-
pucenko Jlroagmuna AnekcaHapoBHAa HEOJHOKPATHO Harpaxkaanach [loueTtHeimMu rpamotamu Ces-
KasI'TY, rpamotoii MunucrepctBa odpazoBanust PO u HarpyausiM 3HakoM «lloueTHblil paboT-
HUK BBICIIIETO MpodeccuoHanbHOTo oOpa3zoBanus Poccuiickoit deneparum.
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3a OoNbIIyI0 U IJIOJOTBOPHYIO pabOTy MO MOATOTOBKE KAAPOB, YCHEIIHYI0 HAYYHYIO H
obmecTBeHHYI0 nesaTenbHocTh B 2006 1. bopucenko JI.A. mpucBoeHo 3Banue «lloueTHbIil mpo-
deccop» CeKapl'TY.
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Puc.1. Konnekmue nayunoii wikonwt «Hanosnexkmpoouomexuonozuu» (2005 200)

C 2007 rona JIronmuina AjnekcaHapoBHa SIBJISIETCS JedCcTBUTENbHBIM uieHoM PAEH.

OO6nanas He3aypsAIHBIM JIapOM apTUCTU3Ma (HE JapOM IOCJEe YYacTHs B IIKOJBHOM Jpam-
KpYKKe el BbIady HampaBJieHHE Ui MOCTYIUICHHS B TeaTpalbHOE YUHIIUIIE) OHA BCET/Ia BBIXO-
JTUT Ha JIEKIMIO KaK apTUCT Ha CIIEHY, 3aXBaThIBACT ayJAUTOPHUIO W KaK MArHUTOM NPHUTITUBACT
BHHUMaHUE CTYJCHTOB U CIIyIIATeNIeH, yBIeKaeT B HAYYHYIO paboTy.

B 2008 roxy bopucenko Jlroqmuna AjekcaHIpoBHa MO MpUTialnieHuto aupekropa Cras-
POTIONIBCKOTO MHCTUTYTa Kooneparuu (¢dunuan) benropoackoro yHuBepcuTera Kooneparuu, SKo-
HOMUKH U TpaBa BO3IJIaBWIA Kadeapy TOBApOBEIHBIX U KOMMEPUYECKUX JUCIUIUIAH (TI03KE Tepe-
uMeHoBaHa B kKadenpy «ToBapoBeAeHHs] U TEXHOJOTHH OOIIECTBEHHOTO MUTAHUS», PUCYHOK 2).
Ilon pykoBoactBoM JlronmmMuisl  AnekcaHapoBHbI Ha Kadeape oOOHOBisgeTcs Yy4eOHO-
uccienoBaTensckas 0a3a u crerralIu3upoBaHHbIe yueOHbIE ayIuTOPUH, CO3JaeTcs HOBas abopa-
TOPHS KYJIUHAPHOU MPOIYKIIUU U KAOMHET TEXHOJOTUH MPOIYKIIMU OOIIECTBEHHOTO MUTAHUS, OT-
KpbIBaeTCS HOBasl MOJHOCTHIO OCHAIIEHHAs] COBPEMEHHBIM 000pYyI0BaHUEM J1a0OPaTOPHs XUMUH,
MUIICBOW MUKPOOHOJIOTUN M (DPU3UKO-XUMHUYCCKHX WCCIIEIOBAHUN MHIIEBHIX MPOIAYKTOB. Pa3Bu-
BAIOTCSl MEXJIYHApPOJHBIE CBSI3U, 3aKIIIOYAETCS MEXIYHAPOAHBIM JOTOBOP O COTPYIHHYECTBE C
Hexommepuecknm naptHepcTBOM «L{eHTp HaAyIHBIX W CONMATBHBIX WHHOBAIHMIY (HHCTUTYT MEXK-
KynbTypHbIX cBsizell [FA-Germany). BeimyckHuku kadenpsl momydaroT npodeccnoHanbHOe Mpu-
3HaHHWE W BBICOKYIO OIICHKY OT paboToaarenield pernOHAIBHOTO U (peiepaibHOTO YPOBHEH — MOTY-
YeHbl MHOTOYHCIIEHHBIE OJIaroJJapCTBEHHBIE MUChMA OT PYKOBOJIUTENEH MPEANPUITUN MHINEBON
WHIyCTPUHU, OOIIECTBEHHOTO MUTAHMS U TOPTOBIIH.

[IpenogaBatenu u cTyaeHTHI Kadeaphl oA pPyKOBOACTBOM JItoqMuibl AneKCaHAPOBHBI HE
TOJIPKO aKTUBHO 3aHUMAIOTCS HAyYHOH pabOTOM, MPUHUMAIOT y9acTHE B MEKPETHOHAIBHBIX, BCE-
POCCHUHCKHX U MEXIYyHAPOJHBIX HAYYHO-TPAKTHUUECKUX KOH(MEPEeHIHIX, HO U CTAHOBSTCS Mobe-
TUTESIMU PA3TUIHBIX BCEPOCCHICKUX KOHKYPCOB M TPAHTOB (PUCYHOK 3), B TOM YHCIIE TIO TIPO-
rpamme «CTAPT» mo teme «Pa3zpaboTka TEXHOIOTUU MPOU3BOJICTBA COJMEHBIX IEIHHOMBIIIEYHBIX
MSICONPOAYKTOB U BapeHBIX KOJ0AC MOBBIIIEHHOMN 3KOJIOTHYECKON YUCTOTHI U O€30MaCHOCTH C UC-
MOJIb30BAHUEM HAaHOAKTUBUPOBAHHBIX kKUAKUX cpen» (2010 r.), « YMHUK» no temam «Pa3pabot-
Ka MHHOBAIlMOHHOMN TE€XHOJIOTUH NMPOU3BOJICTBA MACHBIX MPOTYKTOB MOBBIIIEHHOMN 3KOJIOTHYECKOM
9iCTOTHI U Oe3omacHocTuy (2011-2012 r.), «Pa3paboTka MHHOBAIMOHHON TEXHOJOTHH MTPOU3BO/I-
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CTBa OBICTPO3aMOPOKEHHBIX HYTPUECHTHOCOAIAHCUPOBAHHBIX MPOIYKTOB IS 3JOPOBOTO TTUTAHUS
C MPUMEHEHHEM KOMIBIOTEPHOTO IMPOCKTUPOBaHUS M HaHoakTwBarum» (2013 r.), «Pa3zpaborka
TEXHOJIOTHUH Hy’l'pI/IeHTHOC6aJIaHCI/Ip0BaHHBIX MACOIIPOAYKTOB C UCIIOJB30BAHUCM HAHOAKTUBUPO-
BAaHHBIX XHJKUX CPel U MOJIU(DHUITMPOBAHHOTO PACTUTEIBHOTO ChIphs» (2013 1.) 1 Ap.

Puc. 3. C mobenurensimu nporpammel «Y MHUK» — k.1.H. Mutsakuna O (2011 rom)
U cTyneHT-TexHosor bonnapenko Hukomait (2013 ron)

3a BbIcOKHE TpOo(hecCHOHANbHBIE KayecTBa M JOCTHUTHYTBIE YCIEXH 3a TOAbl pabOTHI B
JOJDKHOCTH 3aBenyroriero kadeapoi bopucenko Jlrogmuna AnekcanapoBHa HarpaxaeHa [louer-
HbIMH TpamoTamu ['yoepHaTopa CTaBpOMmOIbCKOTO Kpasi, pekTopa benropoackoro yHuBepcuTeTa
KOOoIepaluu, SKOHOMUKHA U TipaBa, npodeccopa TemroBa Burtanus MBaHoBWMYa, HEOIHOKpPATHO
nostydana OnaromapHoctd oT aupektopa pumuana BYKOII, n.a.H, mpodeccopa I'maza Buktopa
Huxonaesuua.

Jlrommunia AJiekcaHApOBHA — YEJIOBEK HAYKH, €€ MM XOPOIIIO M3BECTHO B HAYYHOM COOOIIIe-
ctBe Poccum u 3a pyoexxom. [log ee pykoBoacTtBom 3ammiieHbl 10 KaHIUAATCKUAX JAUCCEPTAIIHMA,
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onyomkoBaHo Oonee 400 HaydHBIX U yueOHO-METOAMYECKUX paboT, B ToM uucie 11 monorpaduit u
12 y4eOHBIX MOCOOMH, U3NaHHBIX B IICHTPAJIBLHBIX M PETHOHATBHBIX M3/IaTeNbCTBaX. B moptderne e
n3o0pereHnit 20 aBTOPCKUX CBUJICTENHCTB M MATEHTOB. LIenblil psii MHHOBAIMOHHBIX Pa3pabOTOK
BHEPEHBI HA MPEANPUATUIX MACHOW oTpaciiv P®, oTMeueHbl MeJasiMi 1 MHOTOYUCIIEHHBIMU M-
TUIOMaMH{ MEXTyHAPOJHBIX CaJIOHOB MHHOBAIMI 1 MHBECTUIIMH, CUMITO3MYMOB U KOH(EpeHIIHH.

Jlronmunna  AnekcanapoBHa 21 rox  SBASETCS 4YIEHOM JUCCEPTALlMOHHOIO COBETa
J11212.245.05 npu ®I'AOY BO CK®VY u cerogns npoaoikaeT CBOIO HAYYHYIO JI€ATeIbHOCTh Ha
Kadenpe MUIIEBBIX TEXHOJOTMH M WHXUHHUPUHTA. 3a IMOCIeTHUE 5 JeT el omyOnukoBaHo 37
HAyYHO-METOJMYECKUX PadoT, B TOM YHcie 9 Hay4HBIX CTaTe B JKypHallaX PEKOMEHOBAHHBIX
BAK, 6 — B xxypHanax, Bxoasmux B 0a3el rutupoBanust Scopus u Web of Science, monyuen na-
TEHT Ha U300peTeHue, MOArOTOBIECHO U M3/aHO B coaBTOpcTBe 3 mMoHorpaduu. Ilo pesynbratam
HAYYHBIX MCCJIEOBAHUH, IPEACTABICHHBIX B BUJIE HAyYHOH MOHOTpaduu «MoaenupoBaHue, pas-
paboTka ¥ ONTUMHU3ALMS TPOAYKTOB 340pOBOro nutanus» B 2016 rony COBMECTHO C COaBTOpaMH
crana nodeaureneMm Beepoccuiickoro HHHOBAaIIMOHHOTO KOHKYpca (T. Kupos). B 2018 r. B cocrase
ABTOPCKOT0 KOJUIEKTHBA HarpaxaeHa 30J0TOW MeJanbio Beepoccuiickoro cMoTpa-KOHKypea Jyd-
IIMX MHILEBbIX IPOAYKTOB, POJIOBOJIBCTBEHHOIO ChIpbsS U MHHOBALMOHHBIX pa3paboTok (r. Boi-
rorpan), a B 2019 rony monyuuna Gmaronaprocts oT nupektopa HUU «lentp skonoruueckoi
MPOMBIIIICHHON TOMUTUKNMY» (T. MOCKBa) 3a MOATOTOBKY M myOnmkanuio MoHorpaduu «HHbop-
MaIMOHHOE O0ecleyeHNe HAWIYYIIUX JOCTYIMHBIX TEXHOJIOTMH MHIIEBON MPOMBIILICHHOCTH
(u3parensctBOo [IOP/I, Cankt-IlerepOypr).

ITo cnoBam akagemuka PAH Aunapes ['eoprueBuya Xpamiiopa, «Jlroamuna AnekcanapoB-
Ha — BEJIUKUN TPyKEeHUK». Bce, KTo korna-nubo oduiancs ¢ Hell, Bceraa OTMeuaroT e€ Ku3Hepa-
JOCTHOCTb M SHEPTHUI0, TOMHOXEHHYIO Ha 00asiHHe, UCIIBITHIBAIOT HEBEPOSATHYIO Xapu3My e€ He3a-
ypsiaHoi JimuHOCTH. OHa Bcerja ¢ 0JarolapHOCThIO OT3BIBACTCS 00 OKPYKAIOIIMX €€ KOJUIerax,
€MHOMBILUIECHHUKAX U APY3bsX.

OT MMeHHu BceX KOJUIET M MHOTOYMCIEHHBIX YYEHUKOB-IIOCIEAOBATEIEeH MO3ApaBisieM
JIronMuity AnekcanJIpoBHY ¢ roouseem!
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VIIK 552
DOI: 10.37493/2307-910X.2021.4.31 OTKPBITHUE HEU3BECTHOI' O

®JTYOPECHUPYIOLIET'O
YPAHOCOAEPXAILEI'O MUHEPAJIA
B CKAJIBHBIX ITOPOJAX I'OPbI BBIK

DISCOVERY OF AN UNKNOWN
FLUORESCENT URANIUM-CONTAINING
MINERAL IN THE ROCKS OF MOUNT BULL

ITamuzopckuii uncmumym CK®Y), IIamuzopck, Poccus | Pyatigorsk Institute of NCFU), Pyatigorsk,
Russia, e-mail: pgtugsh@mail.ru

Annomauusn. B 6udy nanuyus 602amoul Xumuieckol cpedbl Ha NOBEPXHOCMU U 8 NOO3EM-
Hotl wacmu 2op aakkoaumoe KMB, ciosicHoil cmpyKkmypol 20pHbIX MACCUBO8 (MPeujuHbl, NOIOCU,
WMONbHU U WAXMbL), NPOYECCamu NepeHoca 8030VUHbIMU MACCAMU PAOOHA U BbICOKOU BNANCHO-
cmu, opmupyiomesi ocobvie Yciosus, cnocobcmeyrowue 00pazo8aHuto 8 meueHuu HeOOIbUUX
nepuooog 20-50 nem noswvix munepanuzayuu. Ilo pesyromamam 2eono2uyeckux NOUCKOBbIX pabom
Ha . bvik cpedu wecmu 06pazyos munepanos 6vil OOHAPYHCEH U NOOMBEPIHCOEH HOBbIL MUHEPAIL.
Xumuueckasn ¢hopmyna aunanoeuuna Cmpaccmanumy, HO MUHEpAl HOBblU OJisl HAWE20 pPecUOHd,
uMeem OMAUUHYIO OM OPYeUX MUHEPATIO8 VHUKATbHYIO KDUCMALIUYECKYIO CIPYKIMYpY.

KawueBble cjioBa: MuHepanu3anus, 0Opa3oBaHHEe MHHEPAJIOB, ypaH, PajiOH, pajuaIus,
AKOJIOTHS.

Abstract. In view of the presence of a rich chemical environment on the surface and in the
underground part of the CMW laccolith mountains, the complex structure of mountain ranges
(cracks, cavities, adits and shafts), the processes of radon transfer by air masses and high humidi-
ty, special conditions are formed that contribute to the formation of new mineralizations in a peri-
od of 20-50 years. According to the results of geological exploration work on Mount Byk, among
six mineral samples a new mineral has been discovered and confirmed. The chemical formula is
similar to strassmanite, but it is new to our region and has a unique crystal structure different
from other minerals.

Key words: mineralization, mineral formation, uranium, radon, radiation, ecology.

Beenenue

AKTYaJlbHOCTh MOUCKOBBIX I'€OJOTHYECKMX padOT CBsi3aHA C HATUYMEM Ha TEPPUTOPUU
KMB nokarmuii, riae reoiori4ecKkue N3bICKaTeIbCKIE U HayYHbIE MapTUH (PUKCUPOBAIA PEAKUE U
YHUKaJIbHbIE MUHEpalbl. BOIN3M MecTOpOXKACHNH ONMKMCHIBAIUCH CIEIYIONNE YpaHOBbIE MUHEpa-
JIBL: LMMTEUT, KOPPUHUT, CEHXKBEPUT, METAOTEHUT, IIPEKUHTEPUT, ypaHO(paH, TOPOEpPHUT, Jep-
MOHTOBHT M Oemtayut. He ypaHoBble: Byiab(pEeHUT, (QIFOOPHUT, KAJOIUT, MarMaTH4eckas ropHas
nopoaa 6emrayHut. Kpome npuponHoro peibeda, MosocTe u TpeuuH Ha HEKOTOPBIX JIAKKOJIH-
TaX MPHUCYTCTBYIOT TOPHBIE BEIPAOOTKH, YaCTh U3 HUX OTHOCUJIACH K pa3pabOTaHHBIM U PEKYJIbTH-
BUPOBAHHBIM YPaHOBBIM PYJIHHUKAM.

OCOOCHHOCTBIO TEPPUTOPUN C MECTOPOXKICHHUSIMU SIBJISIETCS BIEpPBbIe OOHApY)KCHHBIC
3/I€Ch YPaHCOJEPaXKIIUEe MUHEPAJbl, Takhue Kak JISpMOHTOBUT - penkuii muHepal, docdar, oOHa-
pyxeH B.I'.MenkoBsIM B pyaHoi 30He I peMyuka u bemrayur. bemrayur BriepBble Hal[eH B pyI-
HoU 30He 'pemyuku, muneposiorom U. [IekoBbIM B BH/Ie KPUCTA/LUIOB, HAPACTAKIIMX HA Map-
Ka3uTe.
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Matepuanbl, METOIbI, PE3yIbTAThI U OOCYKICHUS

B mecrax, rae cucremarnyeckd (UKCHPOBAJIACh BBICOKAs BIAXKHOCTh, HU3Kas adparius
BO3JIYIIHBIMH MOTOKaMH, MEpEeMEIICHUE KOHIICHTPALUM pajioHa MO0 BHYTPEHHHUM MOJIOCTSM IOJI-
36MHOT0 MPOCTPAHCTBA, KaK HAa THEBHOM MOBEPXHOCTHU, TaK M B MOJIOCTAX €CTECTBEHHOI'O WIIH
TEXHOT€HHOT'O0 MPOUCXOXKJEHUS, B YACTH JIOKALMM MPU MOBBIMIEHHON TeMIepaTrype 3HAUUTEIbHO
yaie BCTPEeYaIUCh ypaHOBbIe MUHepanu3anuu. L{upkynsuus Bo3ayxa BHYTPH U HA TOBEPXHOCTH
rop MPOUCXOIWT C y4aCTHEM OJHOTO M3 OCHOBHBIX (PAKTOPOB OOpa30BaHMs MPUCYTCTBYIOLINX
MUHEpaIN3alii, BHICOKOW KOHIeHTpanuend paaoHa (ot 15000 mbk/M2-c Ha MOBEPXHOCTH H 10
150000 MBbk/M2-c B TOJI3€MHBIX TMOJOCTSIX) B MPUPOJHBIX PAa3IOMaxX U TPELUIMHHBIX 30HAX, YaCTHY-
HO COEIUHSAIONIMXCS C MIaXTHBIM MPOCTPAHCTBOM [1-2]. JlomoaHUTENBHO BIMSET HA MPOLIECC MU-
HEepalu3allud CE30HHAsi ¢ TOJOBBIM MEPUOJOM 3aKOHOMEPHOCTb B a’pallid MOJ3EMHOTO IMpo-
CTPAHCTBA MO MOJIOCTSM (CE30HHAsI 3aKOHOMEPHOCTH JIBMXKEHHSI BO3YLIHBIX MOTOKOB IO IOJIO-
cTsM T. bemray Hy>kKgaetTcst B JOMOJTHUTEILHOM HCCIIEI0BAaHNHN ) TPOUCXOISINAs 3a CUET Mepenaaa
TeMIIepaTyp MEX/1y TOPHBIM MacCHBOM H atmocepoit [3-5].

Bricokas KoHIIEHTpalusi MUHEPAJIOB HaOII0Aaach MPEUMYIIECTBEHHO Ha MOJOLIBE MTOYBbI
BBIpa00OTOK. MuHepaibl Kiacc Cyiab(ar-kapOOHAThl OBUIM OTMEUYEHBI B MECTaX MEPeceueHus MojI-
3eMHBIX TOPHBIX BBIPAOOTOK PYAHBIX Tell. JIaHHBIM Kjacc MUHEPAJIOB COJIEPKUT OOJBIIOE KOJIUYe-
CTBO MOJICKYJI BOJIBI, 1 3aKOHOMEPHO KapOOHAThI OTMEUEHBI B MECTAX, TJIe HU3KAs adpallvs U aHO-
MaJbHO BBICOKAsl BIIAXXHOCTbh, KaK HaJl MOBEPXHOCTHIO TPYHTA, TaK U B TOJIIE, HEPEAKO BOIMU3U
TOPU30HTA MOA3EMHBIX BOJI.

[Touck ypaHOBBIX MUHEpAJIOB MPOXOIMI B ABYX JIOKaIMsX, Ha rope bemray u rope beik. Ha
bemrray, pykoBOJCTBYSICh T€OJOTHUECKUME TIJIaHAMH, OBLIIO MPUHSITO PEIICHUE MTPOBOIUTH MMOUCKH B
JBYX Pa3IM4YHBIX 30HAX — Ha IOro-3alafHoM CKJIOHe BepiHbl bombiioit Tay u B paiione orpora
Kosen ckaimbl (pucyHok 1). OcoOeHHOCTRIO bemrayropckoro ypaHoBOro MECTOPOXKICHUS SIBIISICTCS
BO3MOKHOCTH OOHApY>KEHHS yPaHOBOI MUHEpATN3alliy Ha THEBHOM MOBEPXHOCTHU TOPBI.

Jnst moucka MCMOIb30BAUCh CIIUHTUIUISIMOHHBIE TIOMCKOBBIE paauoMeTrpbl Atom Fast
8816 u radiacode-101 u nozumerp MKCO1CA 1M onpenensronuii MOITHOCTh 1036l TaMMa- U3ITY-
YEHUS WU TUIOTHOCTH MOTOKA 0eTa- U ajib(a YacTuil.

Ha roro-3anmagaom ckione bonbinoro Tay pyaHble Tema BCKPBITHI B X0O/I€ OYHUCTHBIX paboT B
OJI0Kax, MPOXOASIINX OJU3KO K JTHEBHOM MOBEPXHOCTU. PabOTHI 10 OYMCTKE MOBJIEKIM 32 COO0I 00-
pYIIEHHE KPOBIH BBIPAOOTKH, UTO MO3BOJISET MOMYYUTh JOCTYI K BTOPUYHBIM YPaHOBBIM MUHEpaTaM
C IHEBHOW TTOBEPXHOCTHU. 30HA BbIX0J1a MUHEPAIN3AIIMU HAa TIOBEPXHOCTh BOJIM3U OCHOBHON BEPIITUHBI
MIPOXOAMT Ha BbICOTE 945 MeTpoB Haj ypoBHEM Mops. B xone moucka B MepBYIO o4epe/ib NPUXOau-
JIOCh OPUEHTHUPOBATKLCS HA MOKA3aHUsI MOITHOCTH 103kl raMMa-u3aydeHus. Jlo3uMeTpbl CUTHAITU3UPO-
BaJIM O HAJIMYMM YPAHOBBIX MUHEPAJIOB, 3aKJIIOUYEHHBIX BO BMeMaromleil nopose. Ilocne yero npoxo-
JIAJT BU3YAJIbHBIA OCMOTP CKaJIbHOU Topoil. [locie oOHapykeHus ypaHOBOW MHUHEpATH3aINH 3ejie-
HOBAaTOTO I[BETA, MPOUCXOAWI OTOOp MpoO reonormyeckuM MoloTkoM. CobpaHHbIe 00pa3ibl ToMe-
IIAJIMCh B METAJUTMUECKHE KOHTEHHEPHI ¢ MATKON OOIIMBKON BHYTPH.

Oro-3anaauel
Boabmoro

Puc. 1. 3oHbI NoONcKOB MUHePaJIOB Ha I. Bemray.
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Bcero B xoze noucka B roro-3anaaHoi yactu boneiioro Tay Obuto HalIeHO Ba pa3IUYHBIX
o0pasiia mMopoIbl, COJIEPIKAIIIE YPAaHOBbIE MUHEpAIIbl. Pa3inune mposiBIsIOCh B KPUCTANTMYSCKOM
CTPYKTYpE, THIIC JIIOMUHECIIEHIIUU U PA3HOCTH BMEIAIONIUX TTOPOJI.

Puc. 2. Atom Fast 8816 u ¢onapu ynbTpaduoieToBoro ceera.

B xoze BU3yanbHOTO MOKMCKA U 7S IEPBUYHON UACHTHU(PHUKAIUU HCIOIb30BAICS KOMIIAKT-
Heli GoHaps «UV-5» Ha OAHOM CBETOJHOJC HCITYCKAIONUH yIbTPA(QHOICTOBBIN CBET JITUHOM
BOJIHBI B 365 HM. [Ipu mpoGooTOOpe yuyacTHUKHU UcIoNib3oBaiu 3amuTHeie Macku (CU30/]) knac-
coM 3auuthl FPP2 (pucynok 2, 3).

Puc. 3.y4acTHUKH MOUCKOBBIX re0JIOTHYECKHX PAadOT CTyAeHTHI CK(Y 3 Kypca mo cnenquajibHOCTH
CepBHUC HeJIBUKMMOCTH ¢ MHOTOYPOBHEBO¥ 3a1MTO# OT paguauuu 1 NbLUIN.

Bropast 30Ha moucka — 3anmagHbIi CKJIOH OTPOra KO3bU CKalibl (pUCYHOK 4). OCHOBHBIE TI0-
MCKOBBIE Pa0OTHI IIUIM B MECTaX pacloJIOKEHUSI OTBAJIOB MOPOJ. YpaHOBas MUHEpaIU3aIMs Xa-
paKTepU30BaNIaCh TOBHIIICHHBIM COJICPKAHUEM Palusi W JOYEPHUX MPOIYKTOB pacraaa paavs B
MHUHepasiaX, 4YTo 00Jeryano MoucK Jo3UMeTpaMu-paanomMerpaMu. Ha ckanbHOI mopone BcTpeua-
JMCh UCKITIOUYUTEITFHO MUHEPAITBI Kilacca CHIMKATOB. CHIIMKATHI IPECTABISIIOT U3 ce0sl HEMFOMU-
HecIupylomnye B yh-cBere o0pa3oBaHUs KEITOTO I[BeTa. B X0/1e mMOMCKOB ObLITO HaiiIeHO TpH 00-
pasia, MpeanojoKUTEIHHO OHOTO U TOro ke MuHepaina. OOHapyKeHHUe MHUHEPATH3aIMA TMHT-
pueM 11edpo (pucyHok 5).
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Takxe MOMCK MUHEPATIOB MPOXOAWI Ha CKJIOHAX TOPBI U TEPPUTOPUH PEKYIHTHBUPOBAHHOTO
OBIKOrOPCKOM YPaHOBOM MECTOPOKICHHU. BBHIy T'€0JOrMYecKHX YCIIOBHH, BTOPUYHAs YpaHOBAas
MHHEpAJIN3alsl He BCTPEYaeTcsl Ha THEBHOM MOBEPXHOCTU TOpHI ObIK. [Ioncky MpoBOAMINCH BHYTPH
COXPaHHMBIIMXCSl TEXHOT€HHBIX MOJOCTSIX U TOJI3EMHBIX TOPHBIX BBIPA0OTOK pyqHUKA Ne2.

[Torck MUHEPAIOB OCYLIECTBISUICS IO TPeM (PaKToOpaM:

- BU3YaJIbHBI OCMOTP BBIPA0OTOK C TOMOIIBIO y(h-CBETA;

- 110 YPOBHIO 3HAYCHUS MAJI JO3UMETPOB-PAAUOMETPOB;

- FICTIOJIb30BAaHHEM T'€OJIOTHUECKUX KapT (M0 YKa3aHHBIM OCHOBHBIM PYIHBIM TelaM ObIKO-
TOPCKOT'O MECTOPOIKICHUS).

B nokamusx ropbl ObIK HAOMIOANUCh CXOIHBIE YCJOBHS, BBICOKAs BIAXKHOCTh clabas
a’paivs ¥ MOBBIIICHHAS TEMIIEpaTypa, ypaHOBas MUHepalin3alus Obuia 0OHApYKEHa Ha TI0JI0NIBE
IIOYBBI BBIPAOOTOK.

'

Cxema Y1acTKa IOA3€MHBIX I'OPHBIX

BbIpadoTok Pynauka N22

- IpoliieHHBIH y9aCTOK

3 \ ‘ - 30HA YPaHOBOH MHHEPATH3ANHH

Puc.4. BTOpaﬂ 30HA MOMCKA — 3aNaJAHblil CKJIOH oTpora Ko3bHu CKaJbl.

CobpanHble 00pa3lbl OTHOCATCS K Kiaccy cyib(aT-kapOOHAaTOB M BCTPEUaAIOTCs Ha Iepe-
CEUYEHMsI MTOJI3EMHBIX MOJIOCTAX U TOPHBIX BBIPAOOTOK C pyTHBIMHU TEIAMHU.

z-y‘

Puc. 5. 6Hapy>l<elme Mmiepanmaun nTp eopo.
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HccnenoBanust mpoXouiin MPEUMYIIECTBEHHO B 3aMaHON YacTH IIAXTHOrO mojst PynHu-
ka No2. B ouncTHOI 30He Obl1a oTMeueHa moBbieHHas BiaaxHocTh BBICOKOE ramma nznydyenue
OT MopoJI. B mTpeke 3amaHoi OYUCTHOW 30HBI, JO3UMETP 3aPUKCHPOBAI MMPEBBIICHUN YCTAHOB-
JIEHHOTO TIopora B 4 MK3B/4, YTO B CXOJHBIX YCJIOBUSAX MPUBOAUIIO K MPOSBICHUIO YPaHOBOM MU-
HEepaJIM3alNH.

Puc. 6. Oopazen Nel — MeTaoTeHHUT.

BusyanpHo ObUIO 3aMeu€HO, YTO Ha MOJOIIBE BHIPAOOTKE MPHUCYTCTBYIOT MeJKue (par-
MEHTHI SIPKO-3€JIEHOT0 YpaHOBOro MuHepaya (pucyHok 6). IIpu nanbHeiiieM ocMOTpe ydyacTka
mTpeka ¢ nomounibio Y ®-cBeta, Obula 0OHapyKeHa MPOKUIIKa BTOPUYHOTO YPaHOBOTO MUHEpaJa,
MPOXOAAIIast OT CTEHKH J0 KPOBJIU BBIPAOOTKH (PUCYHOK 7). MOIIHOCTb 03bI FTaMMa M3JIy4eHHs
cocrtapisia 4,5 Mk3B/4.

Mecto 06pa3zoBaHMs B OTJIMYMU OT TUITMYHBIX YCIOBUI ObUIO 0€3 BHICOKOM BIIaXKHOCTH, HO
c ciaboii ecrecTBEHHOW BeHTU sinUel. Hamuune Ipyrux ypaHOBBIX MUHEPAJIOB 10 KOHTOPY JKUJIbI
HEe 00HapYKEHO.

B ocHOBHOM 1ITpeKke ¢ MOMOIIBIO YABTPaPHOIETOBOrO (poHapeM ObUIM HalIeHbI ABa BUJA
pa3IUYHBIX BTOPUYHBIX YPaHOBBIX MHHepana. TakuMm oOpa3oM, B X0/€ MOMCKOB YAaJIOCh OOHApy-
XKUTbh U cOOpaTh MPEANOI0KUTENBHO TPU pa3HOOO0pa3HBIX MUHEpasa. Bce oHM oTiMuanuch 1no Tu-
Iy JIFOMUHECUEHINH, TBEPAOCTH U BUJly arperaTos.

B nporiecce mOMCKOBBIX T'€0JIOrMUECKUX paboT 3aduKcupoBaHa (MMOBEPEHHBIM TEPMOTHT-
poMeTpom) Temrieparypa +16 + 18 u BnaxkHocTh 0kos10 80%.

Puc. 7. O6pazen Ne2 — AMMOHHOIUIIIEHUT.
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OOGHapyKeHHbIe 00pa3Ibl

O6pazen Nel. Haiinen Ha moBepxHOCTH Tophsl bemnray, roro-3anaansiii ckion b. Tay. I{ser
MUHEpau3alliy JKeITOBaTo-3elieHbll. Bmemaromas nopoaa xpynkas. O6pa3oBajicsi B TpeIieHo-
BaTOCTSIX CKAJIbHOM Topojibl. B ynmbTpaduonere cBedueHue sipko-3eleHoe (OTCHUTOBBINA THIl). Pa-
IMOaKTHBEeH. PaBHOBecue cABHHYTO, Ipeobiamaer Oera u anbda usmydeHue. Pazmep obOpasua
5x4x1 cwm.

O6pa3zern No2. Haiinen Ha moBepxHOCTH rophl bemray, roro-3anaansiii ckion b. Tay. I[Ber
MUHepalu3aluuu kENThil. BMemaromas noponga m3BectkoBas. OOpa3oBaics B BHJE HaTéKa Ha
CKaJbHOU Tmopojie. B yneTpaduonere cBeueHne spko-3eieHoe (OTEHUTOBBIN THIT). PagunoakTuBeH.
PaBHOBecue ciBuHyTO, Ipeodamaet 6eta u anbda uznydenue. Pazmep odpasma 3x2x1 cm.

O6pazenr Ne3. Haiinen Ha moBepxHOCTH ropbl bemray, 3amannbiii ckioH Ko3pux ckai.
[{BeT MuHepanuzauuu *ENThIM. BMmematomas noponaa rpanutoBas. OOpa3oBaics B BUAE MOYKO00-
pasHoro arperara Ha mopoje. B ymbTpadmonere He momuHecuupyer. CHIBHO paJHOaKTHBEH.
NwmeeTcs raMMa U3mydeHus1, 4TO TOBOPUT O HAJIMUMU B 00pasiie paausi U ero J04epHUX MPOTyKTOB
pacnaga. Pazmep obpasma 2x2x2 cwm.

O6pazen Ne4. Haiinen BHyTpH ropbl beik. [[BeT MuHepanu3anuu sipko-3eneHblil. Bmema-
olas nopoaa orcyrcTByer. OOpas3oBaics B BUAE KPYHHBIX JKHJIOK BHYTPU CKaJIbHOM MOpoJeE.
Ouenp xpynkuii u ceiyunii. B ynbrpaduonere cBeueHue spko-3eneHoe (OTEHUTOBBINM Tuil). Pa-
nuoakTuBeH. PaBHOBecwe caBuHyTO, MpeobnagaeT Oera u anbda usnydenue. Pasmep obOpasma
2x2x1 cm.

O6pazenr NeS. Haiinen BuyTtpu ropel beik. [[BeT MuHepanuzanuu 3e1€HOBATO-KENTHIM.
Bwmemaronias nopozaa rpanutoBasi. OOpa3oBaiicsi B BUI€ MATKUX arperatoB Ha CKaJIbHOM MOpOJeE.
Ouenp xpynkuil. B ynprpaduonere cBeueHue ymepeHo 3eneHoe. PagmoaxTtuBeH. PaBHOBecue
CIIBUHYTO, Ipeobianaet 6eTa u anbga usnyuenue. Pazmep odpasma 4x3x1 cm.

O6paszerr No6. Haiinen BHyTpu ropsl beik. [[Ber MuHepanu3zanuu 3eneHbiid. Bmematomas
nopoja rpanutoBasi. Obpa3oBayics B BU€ MIATKHX arperaroB Ha CKaJbHOW mopoze. Xpymnkuii. B
ynbTpaduosiere cBeueHune roiayodoe (mpeékuHrepuToBbii Tui). PannoaktuBeH. PaBHoBecue cnBu-
HyTO, Ipeolagaer 6era u anbda uznyyenue. Pasmep obpasua 3x3x2 cm.

Puc. 8. O6pazen Ned — HOBBII.

OtoOpannble 00pasnbl OBLIM BBICIAHBI Ha aHanu3 B MuHepanorudeckuii Myseil um.
®epcmana. Jlmarnoctuky npoBoawst Anatonuii Kacatkun. JlnarHoctuka BKiIro4ana B ce0st — Kpu-
cTayuiorpaduo, peHTTeHOTIOMIUHECIICHTHBIN aHAlIM3 W 30HAWPOBAaHME. Y IAIOCh OMPEACITUTh XH-
MUYECKHI COCTaB M KPUCTAJUTMUECKYIO CTPYKTYpY Bcex oOpasmoB. O0pazerr No4 okazaics moTeH-
UAJIbHO HOBBIM YPAaHOBBIM MUHCPAJIOM KJIaCcCa CyHB(I)aTOB.
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ITo pe3ynbTaTtaM MpeACTaBICHHBIX CBeAeHUM KacaTkuHbIM A. mojydeHa Cleayromias WH-
dhopmarus:
Pe3ynbraTsl nuarnocTuku 00OpasIoB.
O6pa3zer; Nel — Metaorennt, Ca(UO2 )2(PO4)2-n-H20.
Oopaszer Ne2 — Ammonunonummnent, (NHa)2[(UO2)2(SO4)02]-H20
Oopaszer Ne3 — Ypanodan-ansda, CaUO2 (SIO30H) 2-5H.0
O6pasen; Ne4 — HOBBIHM, Al(UO2)(SO4) 2 F-10H20
Oo6paszern Ne5 — Harpouumment, Nas(UO2)s(S04)40s(OH)3-12H20
O6paszen N6 — Ilpékunrepur, NaCaz(UO2)(SO4)(COs)sF-10H.0

Puc. 9. O6pazen NeS — Harpouunneur

O6paser; Ne4. [To XMMHYECKOMY COCTaBY SIBJISETCS aTJFOMUHOYPAHUICYIb(aTtoM, hopMmyiia —
Al(UO2)(SO04)2 F-10H20. IlBert: 3enenoBaro-x&nteiid. TBepmocTh: ~2-3 mo mk. Mooca. Jlromu-
HECIICHIINS B yIbTPa(HOJIETOBOM CBETE OUEHb CHJIbHAS, THUIT CBEUCHUS OTCHUTOBBINY. Kpucra-
JINYECKast CTPYKTypa BBIpAKEHHA.

Puc. 10. O6pazen Ne6 — HlIpéxkunreput

IMpesxie nHGOPMAIUS O HAXOKICHUH HA JTAHHOM MECTOPOXICHHH MHHEPAIOB ¢ KATHOHOM
Al+ orcyrcrBoBana. HoBBII MHHEpal MO XHMHYECKOMY COCTAaBY HICHTHYCH CTPACCMAHUTY
(Al(UO2)(SO4)2 F-16H20), omHako BKIHOYAET MEHbIIE MOJIEKYJ BOJIbI M MMEET Ooyiee BhIpaKEH-
HYIO KPHCTAJUTHYECKYIO CTPYKTYPY.

BriBoabI:

O6pasen Ned, oauH U3 OTOOPAHHBIX MIECTH MHHEPAIOB B MPOIECCE MOMCKOBBIX I'eOIOrHYe-
CKHX paboT, COOpaHHBIX Ha I'. BBIK BIIIeTCS HOBBIM MHUHEPAJIOM C YHHKAIBHON XUMUYECKOi (op-
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MYJIOH JI0 3TOT0 HE BCTPEYABIICHCS B KaTajlorax MUHEpaJormyeckux cooduiects PO u 3a pyoOe-
’KOM, Ha3BaHHUE Ha TEKYIIU MOMEHT 2 kBapTai 2021 roga He MPUCBOEHO.

Oco0eHHOCTH CE30HHOM M TOAO0BOHM a’pally IO TPELIMHAM, MOJOCTAM M T'OPHBIM BbIpa-
6otkam JlakkoauroB KMB: Gemray, pa3Banka U ObIK HY’KIAIOTCS B IOTIOJIHUTENIBHBIX HCCIIE10Ba-
Husx. OOHapyXEHHbIE 3aKOHOMEPHOCTH I10 JIBMJKEHHUIO BO3JYIIHBIX MOTOKOB (cKopocTu 110 20
M.C.), HHBEPCHBIC MPOLECCHl ABMKEHHS BO3IYIIHBIX MAacC Ha pa3iM4HbIX BbicoTax oT 700M Hax
YPOBHEM MOPS 10 BBICOTHI OKOJIO 1400 M CBSI3aHBI PEATIONIOXKUTEIBHO C Pa3HHULIEH aTMOC(EPHBIX
TEMIIEPATYP U BHYTPEHHUX MTOPOJ.

[TepeHoc 3HaYMTENBHBIX 00BEMOB paJOHA BO3AYIIHBIMHU MOTOKaMHU (OPMHUPYET YHUKAIb-
HBIE YCJIOBUSI 00pa30BaHMUsS MUHEPAJIOB, HEOOXOAUMO PACHIMPUTH IMOMCKOBBIE T€0JIOTHYECKUE pa-
00THI Ha TIEpCIIEKTUBHBIE yuacTku rop KMB.

OTtaenpHOE HaIpaBJIEHUE HUCCIIENOBAHUM NPU UCIIOJIB30BAaHMM MATEMATUUYECKUX MOAEel
MO3BOJIMT MPH JMHAMUYECKUX HEIMHEHHBIX IpyIax (pakTopoB U KOMOMHALUI (Hepernasl Temiie-
paTyp, U30JMPOBAHHBIE JIOKALIUH, BIAKHOCTb, HATMYNE XUMHUUECKUE aKTUBHBIX U PaJUOAKTUBHBIX
BEIIIECTB) OLICHUTh YCJIOBHs 00pa30BaHUS MUHEPAJIOB B CIOXHBIX I'€0JIOTHYECKUX U XUMHUUYECKUX
YCIJIOBUSIX C YUE€TOM I'0JIOBBIX HUKIMYHBIX U3MEHEHUN B MUTPALMK BO31YLIHBIX IOTOKOB U ra30B.

JlonosHUTENbHOE HANpPaBIEHUE ¢ YUETOM YHUKAJIBHBIX YCIOBHH rop KMB, pa3paboTka Me-
POIPUATUIT M TOCTPOEHUE CUCTEMbI MOHMTOPHMHIA IO M3MEHEHMIO PaJOHOBBIX XapaKTEPUCTUHK,
KaK B FOpPHBIX [OPOJIaX U B aTMOC(EpHOM BO3/yX€, TaK M B BOAAX MOA3EMHBIX U OTKPBITHIX HC-
TOYHUKOB. Hakormyenue MaccuBa CTaTUCTHKU MO3BOJIUT CTPOUTH MOJEIN B3aMMOCBS3M KOHILIEH-
TpalMil IPHPOAHOTO TPYHTOBOTO ra3a MMpU BIXOJE HA MOBEPXHOCTH (dKcxamsiuus) [1-4], monenu-
poBaHMsI IepeHoca pajloHa B BOJE U NEPUOJAMYECKOrO PE3KOro YBEIMUEHHUs 3HAYEHHUM pasioHa,
CBSI3aHHBIX C CEHCMUUECKUMH COOBITHSIMU [6].
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Matepuaisl B pefaKLIo )XypHala IPUHUMAIOTCA B COOTBETCTBUM C TpeOOBaHMAMMU K 0POPM/ICHUIO U Chade py-
KOIIMCell IOCTOSHHO Y MYOJIMKYIOTCA IIOCTe 00513aTe/IbHOTO BHYTPEHHETO PEeLleH3MPOBAaHNA U PelleHNA pefaKLMOH-
HOJI KOJUISTMH B IIOPAIKE 04ePeJHOCTY IOCTYIUIEHNA ¢ Y4€TOM pyOpuKaly HoMepa.

1. Jlna onTMMM3aUM pefaKLMOHHO-M3/IaTe/IbCKOI IIOTOTOBKM pefaKLA IPMHUMAET OT aBTOPOB PYKOIIICU U
CONYTCTBYIOLIME M HeOOXOAMMbIE JOKYMEHTBHI B CIeMyIONIell KOMIUIeKTAIVM:

1.1. B neyaTHOM BapMaHTe:

OTnevyaTaHHPII SK3EMIUIAP PYKOTINCH

O6wpem cratbu: 6-12 crpanny; (opurnHanbHas cratbs), 15-20 crp. (0630pHas cTaThs),2-3 CTp. KpaTKoe coobiiie-
Hie. TpeboBaHus K KoMIbloTepHOMY Habopy: dopmar A4; kernp 12; mpudt TimesNewRoman; MeXCTpOUHBIT MH-
TepBai 1,15; HyMepauuaA CTpaHNL BHU3Y 10 LIEHTPY; IOJLA Bee 2 cM; ab3anHbli orcryn 1,25¢M.

Caenennd 06 aBTope (Ha PyCCKOM M aHITHIICKOM A3BIKAX)

CaefieHMs1 DODKHBI BKIIOYATh crnenyoiyio nHpopmaryio: VO (monmHOCTHI0), yieHas CTeleHb, yIeHOe 3BaHue,
JO/DKHOCTD, MECTO U afpec paboThl, afpec S7IEKTPOHHOI ITOYTHL U Tele(OHBI /ISt CBA3ML.

1.2. Ha amekTpoHHOM HOcKTeNTe B OTAenbHbIX ¢aimax (CD-DVD puck mwin ¢ireni-kaprta): D7eKTPOHHBI Bapu-
AQHT PYKOIMCYU B TeKCTOBOM pepakrope Word (HasBanme daiina: «Pammmma_J.O._craTes»); CBegeHusa o6 aBTo-
pe (HasBanue daivta: «@ammmua_J.0._cBefenns o6 aBTope»).

1.3. OT3BIB HAYYHOTO PYKOBOAUTENA (1A aCIMPAHTOB, albIOHKTOB U coMCKaTeseir). [loammcpiBaeTcss HayYHbIM
PYKOBOIMTEIEM COOCTBEHHOPYYIHO.

1.4. PenieH3uACIelaNnCTa B JAaHHOV HAy4YHOII cepe, MMEIOLIETo yYeHyIo cTeneHb. [Tofmuch pelleH3eHTa JOMXK-
Ha OBITb 3aBepPeHa COOTBETCTBYIOLIEH KafpOBOIl CTPYKTYpOli (pelieH3us JOo/KHA ObITh BHEIIHENl 10 OTHOIIEHUIO K
Kadenpe WM APyroMy CTPyKTYPHOMY HOfpasfielieHNI0, B KOTOPOM paboTaeT aBTop).

1.5. OKcnepTHOe 3aKI04eHMe (JUIA TeXHMYeCKUX Hayk). Bo BceX MHCTMTYTaX CO3IaHBI SKCIEPTHBIE KOMUCCUM,
KOTOpPBIe IIOMIVICBIBAIOT SKCIIEPTHBIE 3aK/TI0YEHNA O BO3SMOXKHOCTHU OIy6/IMKOBAaHMA CTaThy B OTKPBITON IIeYaTi.

2. CraTbs HO/DKHA COTEPKATh CIEAYIONINeE S7TeMEHThI 0()OPMIICHU:

nHpekc YK (Ha pycckoM M aHITIMIICKOM A3BIKaX);

(daMmmnio, UM, 0TYECTBO aBTOpa (aBTOPOB) (MM M OTYECTBO IOTHOCTBIO) (Ha PYCCKOM M aHIJIMIICKOM A3BIKaX);

Has3BaHMe; (Ha PyCCKOM M aHTJIMIICKOM A3BIKaXx);
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MecTo paboThl aBTOpa (aBTOPOB) (B CKOOKaX B MMEHUTENBHOM Hafexe) (Ha pyCCKOM ¥ aHIJIMIICKOM sI3BIKaX);

KpaTKyI0 aHHOTALUIO COofepKaHuA pykonucu (3-4 cTpodky, He JO/DKHBI HOBTOPATb Ha3BaHMe) (Ha PYCCKOM U
AHIVIMICKOM S3bIKaX);

CITMCOK KJTIOUEBBIX CJIOB MU CTIOBOCOYeTaHMII (5-7) (Ha pyCCKOM M aHITIMIICKOM A3BIKAX);

B KOHI[e CTaTby pedepaT Ha aHITTUIICKOM A3BIKE;

3. Odopmitenne pucyHKoB, GOpMYI U TAGINLL:

PuicyHkn u TaGImIbI BCTaB/IAIOTCA B TEKCTe B HY)HOe MecTo. CChIIKM B TEKCTe Ha TaOMUIIbl M PUCYHKM 06s13a-
Te/IbHBL. 3a Ka4eCTBO PUCYHKOB W (poTorpaduit pefakiys OTBeTCTBEHHOCTI He HeCeT.

3.1. Odopmrenne pucyHKOB (rpadyKOB, fUarpaMm):

BCe HaJINMCK Ha PUCYHKAX JJO/DKHBI YATAThCSA;

PUMCYHKU ITO/DKHBI OBITH OPOPMIIEHBI C YIETOM OCOOEHHOCTM YepHO-6e/moil meyaTu (peKOMEHIYeTCs MCIOIb30-
BaTh B KayecTBe 3a/IMBKM Pas3/IMuHble BUAbI LITPUXOBKU U Y30pOB, B rpaduKax pasnuuHble BUABI IMHUI — TyHKTHP-
Hble, CIUIOLIHBIE U T. ., pasHOoe 0(pOpM/IeHNE TOUEK, 10 KOTOPBIM CTPONUTCS TpaduK — KPY>KOUKM, KBAPATHI, POMOBI,
TPeYTOJIbHUKM); LIBETHBIE U ITOJIyTOHOBbIE PUCYHKY VICK/TIOYAIOTCA;

PUCYHKM JO/DKHBI YUTATbCA OTAEIBHO OT TEKCTa, IOTOMY OCK JO/DKHBI MMeTbh Ha3BaHMe M eNMHUIIBI U3Mepe-
HILS;

pucyHku HyMepyroTca cHusy (Pucynox 1 — HaspaHme) M BHINOMHAIOTCA B rpadudeckoM pepakTope 10 Ker-
neM (mpudTom).

3.2. Odopmenne popmyn: GOpMyIBl BEIIOMHAIOTCS B Iporpamme pemakrop dopmyn MathType; 12 mpudrom,
BBIPAaBHMBAIOTCA TI0 LIEHTPY, MX HOMepa CTaBATCS [P MOMOLIM TabyIATOpa B KPYIIbIX CKOOKAX I10 IPAaBOMY KPaIo.

3.3. Odopmenne Tabnuiy: TabMUIBI JO/DKHB MMETh HazBaHMe. TaGmmusr HymepyooTcsa cBepxy (Tabmmma 1 -
HasBanue) u Boimonusorca 10 kermem (mpugToM), MeXXIyCTPOYHOE PacCTOSAHME — ONMHAPHOE.

4. bubnuorpaduyeckuit cnmcok.PasmelaeTcs B KOHIle CTaTbU. B HeM Iepeunc/iAoTcsa Bce UCTOYHMKM, Ha KOTO-
pble CChITAeTCsI aBTOP, C IOTHBIM O6ubmmorpaduaeckum anmaparom uspanus (B coorserctsun ¢ TOCTP 7.0.5-2008).

5. ABTOpPCKO€ BU3MPOBaHUE:

aBTOp HeceT OTBETCTBEHHOCTb 3a TOYHOCTb IPUBOAMMBIX B €0 PYKOIMCH CBeHEHWIT, IMTAT U IPaBUIbHOCTD
yKa3aHMA Ha3BaHUI KHUT B CIIMCKe JIUTEPaTypbl;

aBTOp Ha MOC/IenHell cTpanulie numet: «O0BbeM CTaTbU COCTABIIACT ... (YKa3aTb KOJIMYECTBO CTPAHMI)», CTABUT

JaTy U IOJINCH.

Appec pemaxiun: T. Ilaturopck, yi. 40 ner Okta6ps, 56

CTaTby ¢ KOMIZIEKTOM JIOKYMEHTOB B XypHalI « COBpeMeHHas HayKa ¥ MHHOBAIMI» CHABATh:
r. [Taturopck, yn. 40 ner Okta6ps, 56, kab. Ne 45 OITO HUP,

OTBETCTBEHHOMY CeKpeTapio xypHana: Opobunckoit Banepun HukonaesHe

Konrakrusie renedonsr: (8793)33-34-21; 8-928-351-93-25
e-mail:nauka-pf@yandex.ru, orobinskaya.val@yandex.ru
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Hayunoe nspanue

COBPEMEHHAA HAYKA
n
MHHOBAIINN

Hayunbiii xxypHai

Bommyck Ne4 (36), 2021

CBOBOJHAA HEHA

Hayunoe peaxTupoBaHie, IpoBepKa CTaTell Ha aHTUIVIAruaT pyopuKu
«Texunueckne Hayku» — B.H.Opobunckas
ITepeBoji aHHOTAIIMII, K/IIOYEBBIX C/IOB, pedpepaToB Ha aHITMIICKuMII A3bIK — E.B. l'anpun
Koppextnposka rexcra — T.B. Myxoprosa

ITopnmcano B nevyats 30.12.2021 Beixon B cBer 12.01.2022

®opmar 200x280. Y. med. 1. 30,69. Bymara odcerHast.
[Tevatp ocernas.  Tupax 500 9K3.

OrTIeyaTaHo ¢ TOTOBOTO OPUTHMHAJI-MAKeTa, IIPeICTABIeHHOTO aBTOPaMIL,B TUIIOrpapuu
DI'AOY BO «CeBepo-Kaskasckmit penepanbubiil yunsepeuter» ¢pummana CKOY B r. [Iaturopceke
357500, CraBpomonbckuit Kpai, . [laturopck,
yi1. Oktsa6pbekas / np. 40 et Oxrsa6ps, 38/90.

Ten. 8(8793) 97-32-38
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