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Kypnan «CoBpeMeHHasi HayKa H MHHOBauuu» (Sovremennaya nauka i innovatsii)

®@enepaibHOE roCyIapCTBEHHOE ABTOHOMHOE 00pa30BaTe/IbHOE yUpeskIeHHEe BbICLIEro
o0pasoBanus «CeBepo-Kapka3ckuii (eepanbHblii yYHUBEPCHTET»

XKypHan ocHoBan B 2012 roay. [lata Beixozna nepsoro Homepa: 24.06.2013.
OCHOBHOI1 I1eJIbI0 )KypHAJIa SBISICTCS OCBEIICHHE Pe3yIbTaTOB HAyYHBIX UCCIIEJOBAHUN OTEUECTBEHHBIN U 3apy0eHBIX
YYEHBIX, HMEIOIHMX BBICOKYIO TEOPETHYECKYIO U IIPAKTUYECKYIO 3HAUHMOCTb.

Ille63yxoBa T.A., ZOKTOp HCTOpPUYECKHX Hayk, mpocdeccop, mpodeccop, aupekrop Ilsturopckoro nuerutyra (driuan)
Cesepo-Kaskasckoro ¢enepansroro yuusepcutera (IIM CKOY) (Ilsturopcek, Poccust)

Baptymsin A.A., T0KTOp NOIUTHYECKUX HAyK, mpodeccop npencenarens (I CKDY, ITsturopek, Poccus); Mepmmn U.M.,
JIOKTOp TEXHUYECKHUX HayK, podeccop, 3amectutenp npeacenarens (I CKOY, ITsturopek, Poccus); EBnokumor HU.A.,
wieH-KoppectonaeHT PAH, 1oKTop TeXHHYEeCKUX Hayk, Ipodeccop, 3aM. IJIaBHOIO PeJaKkTopa IO eCTECTBEHHO-HAYYHOMY
nanpasieHuto (CK®Y, Crasponons, Poccus); MeneroB H.A., n0xTop (H3MKO-MaTeMaTHYECKHX Hayk, mpodeccop
(Kocranaiickuii rocynapcTBeHHblil yHUBepcuTeT MM. baiirypceinoBa, Kocranaii, Pecny6nuka Kasaxcran); ¥YTkun B.A.,
JIOKTOp MEIUIMHCKUX Hayk, mpodeccop (HUU Kypopronoruu, [sturopek, Poccusi); Becenos I'.E., T0KTOp TEXHUYECKHX
Hayk, npodeccop (FODVY, Taranpor, Poccust); puropses B.B., nokTop TexHuueckux Hayk, npopeccop (CAO YUTMO,
Cauxkr-llerepOypr, Poccust); Lymmn C.E., noktop TexHudeckux Hayk, npodeccop (CI16 I'DTVY, Cankr-Iletepoypr, Poccus);
Banera 10.10., uien-koppecrongentT PAH, noktop dusnko-maremaruueckux Hayk (CAO PAH, Bepxuuii Apxsi3, Poccus);
Cynthia Pizarro, nokTop aHTpOMOJOrHH, MNPO(ECCOp, UWIEH HAIMOHAILHOTO COBETA TOHAYYHBIM M TEXHUUYECKHM
uccnenoBanusiM Aprentunsl (YHuBepcuter Bysnoc-Alipeca, Bysnoc-Alipec, Aprentuna); ®emoposa M.M., IOKTOp
MOJMTHYECKUX Hayk, npodeccop (Muctutyt punocopun PAH, Mockea, Poccusi); KopodkeeB A.A., JOKTOp MEAUIIMHCKUX
Hayk, npodeccop (CTI'MY, Crasponois, Poccust); Hannes Meissner, goktop Hayk, npodeccop (YHHBEPCUTET NPUKIIAAHBIX
uccienoanuii Bensl, Bena, Ascrpus); Lllyros A.1O., wieH-koppecnionaeHT PAH, 1okTop ncropudeckux Hayk, npodeccop,
3aB. kad. uctopuu 1 Teopun nomutukd (MI'Y um. M.B. Jlomonocosa, Mocksa, Poccus).

Ille63yxoBa T.A., HOKTOp HCTOPHYECKHX Hayk, mpodeccop, riaaBublii pemaktop (IIM CK®Y, Ilsaruropck, Poccus);
BapTymsiH A.A., 1OKTOp NOJMTHYECKUX HAayK, Tpodeccop, 3aM. IIaBHOI0 PeakTopa 1o r'yMaHuTapHoMy HampasieHuio (111
CK®YV, Ilarturopck, Poccus); Iepmmn HU.M., TOKTOp TEXHHYECKHX HayK, Mpodeccop, 3aM. INIABHOTO pPerakTopa Mo
texHnuyeckomy HampasieHuto (IIM CK®VY, Ilaturopck); Epaokumos H.A., uneH-koppecrionaeHT PAH, noxrop
TEXHHYECKUX HaykK, podeccop, 3aM. IJIaBHOIO pelakTopa 0 eCTECTBEHHO -HayuyHoMy Hanpasienuio (CK®VY, Crasponons,
Poccus); Boramesa A.K., 1oktop nonutudeckux Hayk, npodeccop (III'Y, Ilaturopek, Poccus); bpammxun A.A., 10KTOp
TeXHHYECKUX Hayk, mpodeccop (Yal'AY, Wxesck, Poccust); EmenbsinoB C.A., TOKTOp TEXHHYECKHX Hayk, mpodeccop
(CK®Y, Crasponons, Poccus); Kasyd B.T., noxtop TexHudeckux Hayk, npodeccop (IIMPU  (¢umman) Bonl'MYVY,
[Isturopek, Poccus); Kapa6ymenko II.JI., noxtop ¢umocodekux Hayk, mpodeccop (AI'Y, Acrtpaxanb, Poccus);
Kopsiukuna C.5., nokrop Texundeckux Hayk, npodeccop (OI'Y um. U.C. Typrenesa, Open, Poccus); Konosaios /.A.,
nokTop dapmareBTuueckux Hayk, npodeccop (IIM®PU, Iaruropek, Poceus); Koco I'.B., JOKTOp MOJUTHYECKUX HAYK,
npodeccop (CI'Y, Pecniybunka KpbiM, CeBacronons, Poccus); Jlogpirun A.Jl., 10KTOp TEXHUYECKUX HayK, goueHT (CKOY,
Crasponoub, Poceust); Cynthia Pizarro, noktop antpomnosnoriu, npodeccop, 4ieH HAHOHAIBHOTO COBETA 110 HAYYHBIM U
TEXHUYECKUM HcCieoBaHusAM AprenTuHsl (YHusepcuter bBysHoc-Alipeca, Bysnoc-Alipec, Aprentuna); MaHHHHO
Cagepuo, npodeccop, Munanckuit yausepcurer (Munan, Utamus); Iymmuna U.H., 10KTOp TEXHUYECKUX HAYK, JIOLEHT
(C®Y, Kpacnospck, Poccus); Canosoii B.B., nokTop TexHuueckux Hayk, npodeccop (CTaBpONOIBCKHA HHCTUTYT
koonepanuu (puman) benroponckoro yHuBepcuTeTa KOOHEpalu, SJKOHOMUKU U npaBa, CtaBponoib, Poccus); Temubrit
JJL., nokrop OGuosornueckux Hayk, npodeccop, akagemuk PAEH (AI'Y, Acrtpaxanb, Poccus); Yemanos P.X., nokrtop
MOJMTHYECKUX HayK, mpodeccop (AI'Y, Acrpaxansb, Poccus); Tapacos U.H., nokTop nonutuyeckux Hayk, npodeccop (bdY
um. M. Kanra, Kammuunrpan, Poccus); Ilaépos O.®., nokrop mosmruueckux Hayk, npodeccop (MI'Y um. M.B.
JlomonocoBa, Mocksa, Poccus); Xpamuosa ®.U., nokrop momurtuueckux Hayk, npodeccop (pumman PI'CY, Musck,
Pecniy6unuka bermapycs); Oliver Hinkelbein, moktop nayx, mpodeccop (Yuusepcurer bpemena, bpemen, ['epmanus); Khalid
Khayati, nokrop nayk, npodeccop (Yausepcutet Jlunuonuur, Jluagonunr, llsenns); Yepuooados A.H., noktop dhusnko-
marematideckux Hayk npodeccop (ITM CKDVY, ITsaruropek, Poccus); YepubimeB A.B., T0KTOp pHU3MKO-MaTEMAaTHYECKUX HAYK,
noueHt (ITM CK®Y, Iaturopck, Poccus); InpunsiH A.A., TOKTOp NOJIMTHYECKUX HAyK, mpodeccop, 3aB. Kad. HCTOPHH
conuanbHo-ToauTHyeckux yuenuit (MI'Y um. M.B. JlomonocoBa, Mocksa, Poccust); Lllyros A.}O., 4ieH-KOPPECIOHACHT
PAH, nokrop ucropuueckux Hayk, mpodeccop, 3aB. kad. ucropun u teopun noautukd (MI'Y um. M.B. JlomoHocosa,
Mocksa, Poccus).

Opo6unckast B.H., kanauaaT Texuuueckux Hayk (Ilsturopckuii nactuTyT (¢unmnan) CeBepo-Kaskasckoro ¢enepaabHOro
yuusepcutera (1M CKOYV)) (Isturopek, Poccrst)

Hayunslii xypHan 3apeructpupoBas B eznepanbHoii ciyx0e 1o Haazopy B cdepe cBsi3H, HHOOPMAILIMOHHBIX TEXHOJIOTHH U
MaccoBBIX KOMMyHHKalui (PockoMHan30p). CBUIETENBCTBO O PETUCTPALMK CPEACTBA MACCOBOI HH(POPMAITHH
TN Ne ®C77-51370 ot 10 oxTa6ps 2012 1.

O06wenunennsiii katajior. [IPECCA POCCUMN. Iazets! u xypHaib: 94010
JKypHan BKIIOYEH B HOBBIN NEpeyeHb pereH3upyeMbix u3nanuii (BAK);
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COJAEPKAHME
TEXHUYECKHE HAYKH
WH®OPMATHUKA, BBIYUCJIUTEJIbHAS TEXHUKA U YIIPABJIEHUE

bopoouu A. I. . _
MNPOBJEMATUKA BHEJPEHUS PEHIEHUU Al B DAPMAIIEBTUYECKOU
OTPACJIN

Hepeyxun /I. A., Komoe /. /I., Hckanoepos 10. M.

METO/bI CTPYKTYPHO-TAPAMETPUYECKOI'O CUHTE3A ABTOHOMHBIX
HEOBUTAEMBbIX NOJABO/IHBIX AIMITAPATOB, IPEAHA3ZHAUYUEHHbIX JJIsA
PEHIEHUS 3AJJAY B UHTEPECAX MUHEPAJIBHO-CBIPLEBOI'O KOMIIJIEKCA

Hnvrwowun 10. B., Mapmupocan A. B.
AHAJIN3 UMITYJbCHbIX CUCTEM ABTOMATHUYECKOI'O YIIPABJIEHUS

Jluoxncu-I'opsaes B. B., Manxaesa I. A., I'onvosapz T. b., Myukaeea C. C., /[ricaxnaeea E. H.
OIIEHKA BUHAPHOI'O NTIPOI'HO3UPOBAHUSA MOILIEHHUYECKHUX
OBBSIBJIEHUI B OBJJAYHBIX CUCTEMAX JIJISI OTCJIEXKUBAHUSI
KAHIUIATOB ATS

TEXHOJIOTI'USA ITPOJOBOJBbCTBEHHBIX ITPOJYKTOB

Bacenuna A. 0., Auucumos I. C., Jloovicun A. /1.

BJIUAHUE MUKPOITAPTUKYJISITA CBIBOPOTOYHBIX BEJIKOB C
NOJIM®EHOJAMHU U KOHHEHTPATA MULEJUISIPHOI'O KASBEMHA HA
MMOKA3ATEJIN KAYECTBA U BUOJIOTHYECKYIO IEHHOCTb
MHNOJYTBEPJIOI'O CBIPA

Ilasnosa O. B., Kyuep A. C., Opobunckas B. H.
OLEHKA BJIUAHUSA ®UTOKOMIIO3UIAYA HA CEHCOPHBIE
XAPAKTEPUCTUKHU XJIEBOBYJIOYHbIX U3JIEJIUA

Eeooxumos H. A., Kynuroea H. K., I'puoun A. C., Xazos /I. C., I'opouenxo JI. C.
CPABHUTEJIbHOE UCCJIEJOBAHUE NI'PPAHYJIOMETPUYECKOI'O COCTABA
3ATPABOYHBIX MATEPUAJIOB, UCIIOJIB3YIOLIUXCSI ITPU
KPUCTAJIJIN3ALIUU JIAKTO3bI

Kyuep A. C., Anygppux C. C., Ilaenosa O. B., Kopuuituyk B. I'., Braoumupos C. B.
W3YYEHUE CBOMCTB PACTUTEJBHBIX IIOPOIIKOB 1151 CO3IAHUS
®UTOKOMITO3UIINI CHEIUAJIM3UPBOAHHOI' O U ®YHKIITMOHAJIBHOI'O
HA3BHAYEHUSA

Jocaes A. A., Caghapos P. P., Menvuiymuna H. B.

AHAJIN3 KIIACCUP®UKAIIUU COBPEMEHHBIX BUOPEAKTOPHbBIX CUCTEM
(OB30P). YACTD 1. KIACCUDPUKALIUS BUOPEAKTOPOB I1O
KOHCTPYKTUBHBIM TAPAMETPAM

Caooeoii B. B., Ill]eopuna T. B., Xamuuyaesa A. C., Tpyouna H. A.
KOMIIbTEPHOE MOJIEJUPOBAHUE COJIbBATAIIUU XUTO3AHA B BOJIE U
PACTBOPAX C IOHUKEHOU AKTUBHOMN KUCJIOTHOCTHIO
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I'puzopsan P. 3., Kypuenxo B. IL., I'onoeénesa H. A., /lenucenko B. B., Haiioenxo H. A.,
Canmanosa /. A., 'apuéan JI. B., Pycenakoscxkuii H. B., Anuesa JI. P., loovieun A. /1.,
Eeookumos U. A., Hpamko M. H.

TEXHOJIOTUSI UHKATICYJUPOBAHUS LACTIPLANTIBACILLUS PLANTARUM
B OBOJIOYKY AJIBI'MHATA KAJIbIUSA AJIS1 IOJYYEHUA MUKPOKAIICYJI
PA3JIMYHBIX PABSMEPOB

KPATKHUE COOBLIEHUSA

Illozenosa 3. A.

COBPEMEHHBIE NIOAXO/1bl K ®OPMUPOBAHUIO U PEAJIN3AIINNA
METOJ0OB 11O CO3JJAHUIO UH®OPMALIMOHHBIX CUCTEM LIU®POBBIX
JTBOMHUWKOB NAIIUEHTOB

MNOJIMTUYECKHUE HAYKH

Manvkesuu A. A.

K BOITPOCY O JE®@UHUIIUU IMOHSATUA «MOJOIAEKHASA MOJIUTUKA» U
HUCIIOJb30BAHUE HOBBIX ME/IUA B COHUAJIBHO-ITIOJIUTUYECKHUX
IMPOLIECCAX COBPEMEHHOM POCCHUHA

Hleoposa I II. 3
MNOJUTUYECKUE HEHHOCTU B COBPEMEHHOU POCCHUU B KOHTEKCTE
HOBBIX TEOINOJIUTUYECKHUX BbI3OBOB

Mexmem 3. H. /I., Mazomeoos A. K.
BHEINHEIIOJIUTUYECKAS KOHUEIIUA AXMETA JABYTOI'J1Y
«CTPATETUUYECKAS I''TYBUHA» U KYPICKHI BOITPOC

Mupzopoo /1. A., /Tludenko JI. P.
WH®OPMAIIMOHHBbIA KOMIIOHEHT I'MBPUIHBIX BOMH

Hopazumos U. /1.

MNYBJIWYHBIE ®OPMbI IO3UIIUOHUPOBAHUA KOOPAUHAIIMOHHOI'O
HEHTPA MYCYJIbBMAH CEBEPHOI'O KABKA3A B I[TPOBJIEMHBIX
CUTYAIIUAX OBHIECTBEHHBIX OTHOIEHUA
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Annomayus. B cmamve paccmompenvl npobOnemMHble 00IACMU  UHMeSPAYUU  PeUeHUll
uckyccmeennozo unmennekma (MH) 6 gapmayesmuueckoti ompaciu. AxmyanvHocms HACMOAWe20
UCCnedo8anUsi ONPeoesiemcs: CIMpemMumenbHblM pazeumuem Yyu@dpoeuix mexHoI02Ul, KOmopble GHOCAM
Kopenuble npeobpazosanus 6 Gapmayeemuxy. Ha pone enobanvroil yugpposuzayuu omuemiuso
uxcupyemcst sHauumenbHblil cosue 8 N0OX00ax K pazpabomke, npousso0cmey, a mardice K peaiusayuu
JIeKAPCMBEHHBIX CPeOCms, UYMO NOpoxNcoaem HeoOX0OUMOCb KOMNUAEKCHO20 AHAAU3A BO3HUKATOWUX
bapvepos, npomugopeuuii. Llenb pabomoei 3aKa04aemcs 6 GbIAGNEHUU KIIOUE8blX npodaem eHedpenus Al-
pewenuil 8 apmayesmure, OyenKe UX GIUAHUS HA NPOYECCbl UHHOBAYUL, 6 CUCeMamu3ayuu
npeocmasnieHull 0 NePCReKmuUBax ¢ yuemom pempocnekmusnl. B iumepamype ommeuaiomes pazuoenacus
Medncoy oyeHxamu IKOHoMUdeckol sggpexmusnocmu npumenenus MU u e2o0 nomeHyuaibHuix puckos,
CONPAICEHHBIX C KAYECMBOM UCXOOHBIX OAHHBIX, DeYISMOPHLIMU OSPAHUYEHUSIMY, SMUYECKUMU
acnexmamu. Aemop npuxooum K 8bl800y 0 He0OX0OUMOCMU HPUMEHEHUsT MYTbMUOUCYUNTUHAPHOO
nooxooa Onsl NpeoooseHUs BbIAGIEHHLIX NPOOIeMHBIX 30H, KOMOPLIL Npedcmasier Unmezpayuel
nepedosviX  MEXHONOSUHEeCKUX peueHUll, COBEPULEHCIBOBAHUEM HOPMAMUBHO20 — Pe2yIuUposanus,
PA3pabomKol Mexanu3zmMo8 He3a8UCUMOT IKCHEPMU3bL. ABMOPCKULL 6KIAO0 COCMOUM 6 CUCTHeMAMU3ayuu
cywecmsylowux npobremM, a MaKdce 6 6blAGNeHUU MAToOUCCIe008antblx acnekmos. Ilonyuennvie
Pe3YILbMAMmMbl CAYAHCAM OCHOBOU 0151 OAIbHEUMUX HAYUHBIX UBbICKAHUU U NPAKMUYECKUX PeKOMeHOayull 0
cneyuanucmos 8 obracmu  apmayesmuky, paspabomuuxos HH-pewenuti, npedcmagumeneti
PecYNAMOPHLIX OP2AHO8, CMPeMAWUXCc obecneuums OeliCMEeHHYI0 UHMEeSPpaAyuio  UHHOBAYUOHHBIX
MEXHON02ULL 8 COBPEMEHHbIE CUCTEMbl 30PABOOXPAHEHUS.
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Abstract. The article examines the problematic areas involved in integrating artificial intelligence
(Al) solutions into the pharmaceutical industry. The relevance of this study is underscored by the rapid
advancement of digital technologies that are fundamentally transforming the pharmaceutical sector.
Against the backdrop of global digitalization, a pronounced shift is observed in the approaches to drug
development, production, and distribution, thereby necessitating a comprehensive analysis of the emerging
barriers and contradictions. The primary objective of this work is to identify the key challenges in the
implementation of Al solutions within the pharmaceutical field, assess their impact on innovation
processes, and systematize perspectives on future developments while taking historical trends into account.
The literature reveals discrepancies between the assessments of the economic effectiveness of Al
applications and the potential risks associated with factors such as the quality of input data, regulatory
constraints, and ethical considerations. The author concludes that a multidisciplinary approach is essential
for overcoming the identified challenges—an approach that integrates advanced technological solutions,
enhanced regulatory frameworks, and the development of mechanisms for independent evaluation. The
contribution of this study lies in the systematic organization of existing issues and the identification of
underexplored aspects. The findings provide a foundation for further scientific inquiry and practical
recommendations targeted at professionals in the pharmaceutical industry, developers of Al solutions, and
regulatory bodies striving to ensure the effective integration of innovative technologies into modern
healthcare systems.

Keywords: Big Data, innovations, artificial intelligence, clinical trials, regulatory barriers,
pharmaceutical industry, economic efficiency
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Beenenne. CoBpeMeHHbIE JOCTHXKEHHS B 00JACTH HCKYCCTBEHHOIo HHTeiiekra (Al)
(GopMUPYIOT KaYECTBEHHO MHYIO HOBYIO MIApaJIuIMy B pa3BUTUHU (apMalleBTUUECKON HHIAYCTPHH.
CornacHo nocieIHUM uccienoBanusM, 80% crnenuanuctos B 00s1acTH (papMaleBTUKN U MEUKO-
OMOJIOTUYECKUX HAYK MCIIOJIb3YIOT UCKYCCTBEHHBIN MHTEIUIEKT JUIsl Pa3pabOTKH JIEKAPCTBEHHBIX
npemnaparos [10].

BaxxHO OT4epKHYTh, YTO MOJEIN MAUIMHHOTO 00yueHHsI 1 HEHPOHHBIE CETH MO3BOJISIIOT
YCKOPSATh IIPOLIECCHl OTKPBITUS JIEKAPCTBEHHBIX IPENAapaToB, ONTUMU3HUPOBATH KIMHUYECKUE
UCIBITaHUs, IEPCOHAIN3UPOBATH TEPANIEBTUUECKUE CTPATETHH.

BwMmecte ¢ Tem, mupokomacmTabHas unTerpauus Al B ¢apMmaleBTUKy CTaJIKHBAaETCS C
KOMIUIEKCOM THpoOsieM, KOTOpble OOYCIIOBJIEHBl, B IEPBYI0 OYEpelb, PETYIATOPHBIMU
OTrPaHUYEHUSMH,  HEOOXOJAUMOCTBIO  HHTEPHPETHUPYEMOCTH  AJITOPUTMOB,  3THYECKUMHU
JIUJIEeMMaMH, MHOTOYHMCICHHBIMM TEXHOJIOTUYECKUMHU OapbepaMu, CBSI3aHHBIMH C 00pabOTKOU
OO0JIBIINX IaHHBIX, CTAHJApTH3AMENH Moeneil.

C yd4eroM OTMEYEHHOTO BBIIIE MHOTUE HCCIIEIOBATENIN CErOJHS COCPEJOTOYEHBI Ha
JIeTalbHOM aHaiu3e HauboJsiee Cepbe3HbIX NPENSITCTBUN, PAacCMOTPEHHM NOTEHIMATIbHBIX
croco00B UX MIPEO0JI0JIEHUS, a TAK)KE HA CUCTEMaTH3allu IePCIeKTHUB JabHel el sBosorun Al-
pelIeHui B paccCMaTpUBaeMOM OTPacCIIy.

Matepuajbl 1 MeTOAbI HccaeoBanmii. JlutepaTypa no oOcyxaaemMoil mpobiemMaTuke
OXBaTbIBAET MHOECTBO BOIIPOCOB, B TOM 4YHUCIE, HKOHOMHYECKHE, TEXHOJIOIHYECKUE,
yIIpaBJIeHYECKUE, MApKETHHIOBbIE acneKThl. Cpeau M3y4eHHBIX HCTOYHMKOB IIesIeco00pa3Ho
BBIJIEIINTh HECKOJIBKO KJIFOUEBBIX HANPABICHUNM U3bICKAaHUN.
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Tak, psag pabOT TOCBAIIEH aHAIM3y XO3AWCTBEHHBIX 3((eKkToB H(PpPOBH3ALUU U
UCKyCCTBEHHOro wuHTeiekra B (apmaneBtuke. JLII. Bapmomankas, A.M. Jhwmoxun [2]
paccMaTpuBalOT HIOAHCHI BiMsHUS digital-mHCTpyMEHTOB Ha 3(P(PEKTUBHOCTD AHATUIUPYEMOTO
CEKTOpa, aKLIEHTUPYS BHUMAaHKUE Ha ONITUMU3ALIUHU JJOTUCTUKY, YIPABJICHUS 3allacaMH, LIETIOYKaMU
noctaBok. B cxoxem kimtoue A.B. [lorpeOusik [5] oneHuBaeT skoHOMHYECKHH moTeHuuan Al-
pelIeHnii B OTpaciH, yKas3blBash Ha MX CIIOCOOHOCTh NPHHECTH 3HAYUTEIBbHBIA (HDUHAHCOBBIN
pe3yabTaT 3a CYET YCKOPEHHUs IPOIECCOB pa3pabdOTKM W BHEIPEHHUS HOBBIX IPENaparosB.
Uccnenosanue M. /1. lllnskuHa [8] opueHTUPOBAHO HA PUCKU, KOTOPHIE BOZHUKAIOT B YCIOBUSIX
nudpoBol TpaHchopMmauu (hapMareBTHISCKOT0 OM3HEeca, BKIIIOUYash MPOOIeMbl aJanTalid K
HOBBIM TE€XHOJIOTHSIM.

Jlpyrue aBTOpBl COCPENOTOYEHBI Ha OPraHU3AIMOHHO-TEXHOJIOTUYECKHX CTOPOHAX
Borpoca. JI.B. Opinosa, 10.B. TlepBosa, 1.E. llladpanckwuii [4] natoT XapaKTepuCTUKY BHEPEHUIO
HEHPOCETEBBIX PELICHUI B IPOU3BOJICTBO U KOHTPOJIb KaueCTBa JIEKApCTB, BEICBEUHBAs UX MECTO
B MOBBIIIEHUN 0€301aCHOCTH U 3PPEKTUBHOCTH (hapMakosioTudeckux npenaparos. Jl. ®punman
[6] omuceiBaer BiusHUe Al Ha mpoueccsl MOJIEKYJISPHOTO MOJEIMPOBAHUS, a TakkKe IOUCKa
MEPCIIEKTUBHBIX COEIMHEHUH, YTO COKpalllaeT BpeMEHHbIE U (DMHAHCOBBIE 3aTpaThl Ha CO3/1aHUE
HOBBIX JIEKAPCTBEHHBIX CPEJICTB.

OtnenpHOE HampaBJIE€HUE MPECTABISIIOT U3bICKaHUs, B yacTHOCTH, J[.FO. Mopo3oBa, B.B.
OmenbsiHOBCKOTO [3], B KOTOPBIX paccMaTpUBArOTCS HIOAHCHI Bo3zeicTBus Al Ha cucremy
3/IpaBOOXPAHEHUS M METUIIMHCKYI0 MPAKTHKY. DTO HCCIEAyeTCsl Yepe3 MPU3MYy TUarHOCTHKHU,
MEePCOHATU3UPOBAHHON MEAUIUHBI.

K. Ilax6a3oB, 3. NbOparumoBa [7] u3y4aroT HpUMeHEHHE HU(POBBIX TEXHOJOTUH B
(bapManeBTUUECKOM MAPKETHHI'€, B TOM YHCJIE, aHAJIN3 ITaHHBIX TOTpeOUTeNEN, IPOTHO3UPOBAHUE
crpoca, pekinamy. O.B. bopucoBa, A.A. TacmapssH [1] paccmaTpuBarOT aBTOMATH3ALMIO
IIPOU3BO/ICTBEHHBIX MPOLIECCOB B PA3IMUHBIX OTPACIAX, YTO JA€T BO3MOKHOCTh OLIEHUTH PoJib Al
B COBEPILIEHCTBOBAHUM (DapMalleBTUUECKOTO TPOU3BOICTBA.

O0630p 3apy0OexHBIX MaTepuajgoB JomnojHseT kKaptuHy. D. Varol [10] anammsupyer
MHHOBALlMM U BBI30BbI, BO3HUKAIOIIKME NMpU MHTerpauuun Al B paccMaTrpuBaeMyr HHIYCTPHIO,
Jies1ast yrop Ha HEOOXOJMMOCTH PEryJIATOPHBIX aJalTalui, yipaBIeHUH STUYECKUMHU puckamu. B
CBOIO ouepeib, B ppiHOUHOM oT4eTe «Al In Pharma Market Definition» [9] ocBemiens! TeHaeHITNN
pocta MUpPOBOTO peiHKa Al B (hapManieBTHKE.

HecmoTpst Ha OOWIMPHOCTH MCCIENOBAaHUM, psAA ACHEKTOB OCTaeTcs HEJIO0CTaTOYHO
popaboTaHHbIM. B 4acTHOCTH, €1a00 pacKpbIThI BOIIPOCH FOPUANYECKON OTBETCTBEHHOCTHU IIPU
omnokax Al B (hapMpa3paboTkax, a TaKKe BIMSHUE aBTOMATH3alM1 HA 3aHATOCTh CIIELMAINCTOB
orpaciu. IlpoTnBopeuns B auTeparype CBA3aHbI, IPEXKAE BCErO, C OLEHKAMH SKOHOMMYECKON
spdexTruBHOCTH Al: OJJHM aBTOpPBI MOAYEPKHUBAIOT OIPOMHBINA MOTEHIMANl TEXHOJIOTUH, JIpyrue
YKa3bIBaIOT Ha BBICOKHE Oapbephl Ha IyTH UHTETPALUH.

Mertoapl, IpUMEHsieMble B JIaHHOM CTaThe, MPEICTABICHbI CPAaBHUTEIBHBIM I0XO0M,
00pabOTKON CTAaTMCTUYECKUX CBOJOK M KCIEPTHBIMU OLIEHKAMM, a TaKXKe KOHTEHT-aHaJIN30M
nyOnIuKaIuii, cucreMaTusanyeid 1 0000IIeHuEM.

Pe3yabTaThl Hccie10BaHui M HX 00cy:xaeHue. Vicropus BHepenus Al B papmarieBTUKY
Hayajach C MPUMEHEHHs O0a30BbIX BBIYUCIUTENBHBIX METOJ0B — B LENAX 00paboTKH
OMoOMeqUIIMHCKUX JAaHHBEIX B 1980-x romax.

B 1990-x rr. nosIBUJIMCH SKCIEPTHBIE CUCTEMBI JUIs MOJIEPKKU MPUHATUS PELICHHH, a B
2000-x — anropuT™Mbl MAIMHHOTO 00YYEHMS, aHATU3UPYIOIINE MOJIEKYIISIPHbIE CTPYKTYPHI.

B 2010-x rr. pa3sutue Big Data nano BO3MOXXHOCTB CYIIECTBEHHO YCKOPUTH pa3paboTKy
JIEKapCTB, ONTUMHM3UPOBATh KIMHMYECKHE HCIBITaHUS. B HblHemHem necstunetun Al cran
aKTHUBHO TPUMEHATHCS Ui MOJEIMPOBAHUS OEITKOBBIX B3aMMOJEHCTBHH, MpeaCcCKa3aHHs
1o00UYHBIX 3(h(heKTOB, MEePCOHATU3AUM TEPANUU, YTO OTKPBLIO JOMOJHUTEIbHbIE OMIMH IS
(dapMmareBTHUECKUX HccaeoBaHui (puc. 1).
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1980-e rr. — KCMONB30BaHUE KOMIBIOTEPHBIX METOOB LIS aHAH32
OUOMETUIIMHCKUX JTaHHBIX

U

1990-e rr. — pa3paboTKa SKCIEPTHBIX CUCTEM B METUITUHCKOW U
(hapmareBTHYCCKOH cepe

o

2000-e rr. — BHeIpPEHHUE MAIIMHHOTO 00YUYEHHS C LEIBIO
MpeCKa3aHusi CBOWCTB MOJICKYII, TIOMCKA JICKApPCTB

o

2010-e rr. — axKTUBHOE 3a€HCTBOBAHKE OOIBLIINX JaHHEIX,
HelpocereH, ry0oKoro o0ydeHHs

o

2020-e rr. — pacmupenne Al-npuMeHennii B OeTKOBON
WHXCHEPUH, KIMHUYECKHX UCCIICIOBAHMSX,
MepPCOHAIM3UPOBAHHON MEUIMHE

Pucynok 1 — PeTpocniekTuBa nHTerpanuu pemenuii Al B papmaneBTuyeckoii orpaciu /
Figure 1. A retrospective of the integration of Al solutions in the pharmaceutical industry
HcToyHuK: cOCTAaBJIEHO aBTOPOM Ha ocHoBe [1, 4, 6])

Source: (compiled by the author based on [1, 4, 6])

B Teuyenme mocnegHux ser obvem peiHka Al B (papmaneBTHYECKOW OTpaciu poc
JOCTAaTOYHO cTpemuTenbHO. 11o mporuo3am ox Beipacrer ¢ 2,92 mupna nost. B 2024 rony 1o 3,8

mipa poit. B 2025 roay [9] (puc. 2).
9,64
] I I

12
2024 r 2025 2026 2027 r 2028 . 2029 .

PucyHok 2 — JIoCTUrHYTBI M IPOrHO3HBIE 3HAYeHHsI 00beMa pbiHka Al B papmaneBTuyeckoii orpaciu /
Figure 2 — The forecast values of the Al market volume in the
pharmaceutical industry have also been achieved
HcTounuK: cocTaBieHo aBTopoM Ha ocHoBe [10]
Source: compiled by the author based on [10]
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B cooTBeTcTBHM CO CTATUCTUUECKUMU CBOJIKAMU, B HacTosiee Bpems 80% criennanucToB
B 007acTu (hapMareBTHUKU 1 OMOMEAULIMHBI yXKe TPUMEHSIOT Al B cBOoMX HccinenoBaHusx, a 95%
(dapManeBTHUECKMX OpraHU3aluii WHBECTHPYIOT B pPAa3BUTHE TEXHOJOTHH. VCKyccTBEHHBIN
MHTEJUIEKT TIOMOTAeT 3HAYUTEIBHO YCKOPUTH TPOLIECC CO3aHUsI HOBBIX MPENapaToB, COKpaIas
CTaHJApTHBIE CPOKH ¢ 5-6 jer g0 oxHoro rona. [lomumo storo, BHeapenue Al B KIMHUYECKHE
UCIBITaHUS CIIOCOOHO CHU3UTH UX CTOMMOCTh Ha 70%, cokpaTuTh cpoku Ha 80%. MccnenoBanus
TaKXKe IMOKa3bIBAIOT, YTO NpuMeHeHne Al cka3piBaeTCsi HAa YMEHBIICHHU CPEIHEr0 BPEMEHH
pa3paboTKH JICKapCTB Ha YETHIPE Toj1a, 00ecredrBasi SJKOHOMHIO B 26 MIIpJ 1011, 65% dKCnepToB
MOJIAraloT, 4T0 HamOoJjbliee BiusHUE Al OKakeT Ha MPOM3BOACTBO JICKAPCTB W YIPaBICHHE
[ENoYKaMH TOCTaBOK. B cdepe TeHOMHUKH, WMEIOMIEH KPUTHYECKOE 3HA4YCHUE IS
(hapMareBTHUECKIX UCCIEOBAHNMN, TPOTHO3ZUPYETCS €KETONHBINA pocT peiHKa Al B cpeqHeM Ha
52,7% no 2028 roxa [10].

B HBIHENTHHX YCIOBUSX OJHUM W3 KIIOUEBBIX 3aTPYAHEHUH SIBISETCS COOTBETCTBHE
perynsaTopHeIM  TpeOoBaHusM. Jloboe  WHHOBaIMOHHOE  pelIeHHe, BHEApsSeMOoe B
XapaKTepU3yEeMYIO TPAKTHKY, TOIHKHO TMPOXOIUTH CTPOTYIO BAIHIANNIO, TTOITBEPKIAIONIYIO €T
6e30macHOCTb, 3 dekTuBHOCTh. B ciaydyae AI-MHCTpYMEHTOB 3TO MPEACTaBISET 3HAYUTEIBHYIO
CII0)KHOCTB, TIOCKOJIBKY aJTOPUTMBI HEpPeAKO (YHKIMOHHPYIOT KaK CBOEro0 pojJia «JIEpHBIC
AMUKAY, JUIIEHHBIE TPO3pPavyHOCTH B Mpollecce MPHHATHSA — pemeHWd.  Hammuwe
TPYAHOMHTEPIPETHPYEMBIX TIPEICKA3aTEIBHBIX MOJIENIeH BBI3BIBAET HACTOPOKEHHOCTH CO
CTOPOHBI PETYISITOPOB, BECOMO 3aTPYAHSS X OJOOpEHHE U KIIMHUYECKOTO MCIIOJIb30BaHMS [2,
8].

[TomuMoO 3TOTO, BOMPOCH! KaueCTBa, CTAHAAPTH3AINN JTaHHBIX OCTAIOTCS HEPEIICHHBIMH.
@dapMaleBTUYECKUE KOMIIAHUM PAa0OTalOT €  pa3pOo3HEHHBIMU MacCHUBaMH  CBEJICHUM,
COJIepKalIUMHUCS B:

- 3JIEKTPOHHBIX MEAUIIMHCKHUX KapTax;

- pe3ynbTaTax KIMHUYECKUX UCIIBITAaHUM;

- OMOMEIUITMHCKUX MTyOJTUKAITHSIX.

OtcyrcTBUE YHUGUIUPOBAHHBIX MPOTOKOJOB 0O0pabOTKU CO3/aeT MPEMSTCTBUS Ui UX
unterpanun B Al-cuctemsl. [IpoGnema ycyrybOinsercs He0OXOIUMOCTbIO —oOOecreueHus
PENpPEe3eHTaTUBHOCTH, a TaK)Ke JOCTOBEPHOCTH OOydarouIuX BBIOOPOK, MOCKOJBKY HEMOJIHBIE
00 MCKaKEHHbIE JIaHHBIE BJIEKYT 3a cO0Oi OMOOYHBIE MpeACcKa3aHus U, KaK CIEACTBUE,
HeOIaronpusTHbIe KIMHUYECKUE UCXO/IbI.

Texuuueckue orpaHUYEHUS TaKKe HAKIIAbIBAIOT CEPbE3HbIE OTPAHUYCHHUS HA BHEAPEHUE
Al-pa3zpaboTok (puc. 3). HecMoTpst Ha 3HaUYNTEIBHBIN MMPOTPEcC B 00J1aCTH TIIyOOKOTO 00yUeHUs,
MOJENnu TPeOyIOT KOJIOCCAIbHBIX BBIYMCIUTENBHBIX MOIIHOCTEH, YTO JAejaeT MX IMPUMEHEHHE
SKOHOMMYECKH HelleJIecO00pa3HbIM Ui HeOOIbIINX KOMIaHui. Bricokasi cCTOMMOCTh pa3paboTKu
u okcrutyatauuud Al-minatgopMm OrpaHMYMBAaeT HMX JIOCTYHHOCTb, (OPMUPYS pa3pblB MEXAY
KPYIIHBIMU ~ KOpPHOpalusMH, OOJaJaloNMMU  3HAYUTENIBHBIMH  pecypcaMu, W  MEHee
KalUTaJI0EMKUMH OpPraHu3alusIMU.
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—  BrIcokad BeIUMcCIATENbHAS CIOXKHOCTE Al-Momemeit

OT’paHI/I‘IeHHaH JAOCTYITHOCTb Ka4C€CTBCHHBIX o6yqafou.u/1x
JaHHBIX

[IpoGiiemMbl ¢ BOCTTPOM3BOAMMOCTBIO M Basuaanued Al-
AITOPUTMOB

HedunuT cnennani3upoBaHHBIX KaJIpOB sl pa3paboTKu
u BHeIpeHus Al

— Beicokast crTonMOCTh pa3paboTKu M HOAIEPIKKI

OrpaHu4eHHasi COBMECTUMOCTSD ¢ cymiecTByromumMu 1T-
HHPPACTPYKTypaMu

— T[Ipo06neMbl ¢ HHTEPIPETHPYEMOCTBIO, 00BICHUMOCTBIO

OrpanndeHHas1 aJalTHBHOCTh aJITOPUTMOB K OBICTPO
MEHSIOIIIMCS TaHHBIM

Pucynok 3 — CucremaTu3zauusi TeXHHYeCKHX OrpaHNYeHUil BHeApeHus petieHuii Al B papmaneBTHYeCKOi
orpacau / Figure 3 — Systematization of the technical limitations of the
implementation of Al solutions in the pharmaceutical industry
HcTOYHHK: COCTABJIEHO AaBTOPOM Ha ocHoBe [3-5, 7]
Source: compiled by the author based on [3-5, 7]

OTHYECKUE acleKThl UIPAlOT HEMAJIOBAXXHYIO pOJb B JAUCKYyCCUU O IpuMeHeHuu Al B
MeauuuHe U (papmaneBTuke. Bo3HHKaeT BOIPOC O IOPUIMYECKOM OTBETCTBEHHOCTH B CiIydae
OLIMOOK aIrOpUTMOB, OCOOCHHO €CJIM aBTOMAaTU3MPOBAHHBIE CUCTEMBbl YYaCTBYIOT B NPUHITUU
pelIeH, KOTopble NpsAMBIM 00pa3oM CONPSIKEHbl C Ha3HAYEHHWEM Tepanmuu Win OTOOpOM
MAIMEHTOB JUISl KIMHUYECKUX UCTBITAaHUI. B nonoHeHne Kk OTMEYEHHOMY, MCTob30BaHue Al B
pa3paboTke JEeKapCTB PHUCKYET CIPOBOLMPOBATh HOBYIO BOJHY OHOITHUYECKHX IUCKYCCH,
HaIpuMep, OTHOCUTENIBHO IOTEHIIUAIBHOTO HAapYLL€HUs IPUHIUIIA CIIPABEUIMBOCTH IIPH TOCTYIIE
K MHHOBALIMOHHBIM METO/1aM JIEYEHHUSI.

Kak npezacrasmisiercs, [y ycnemHoi uarerpauu Al-pa3paboTok B GpapmaneBTHYECKYIO
oTpacib  HEOOXOJUM  CHUCTEMHBIH MOJXOJ, TPEACTaBICHHBIH  YCOBEPIICHCTBOBAaHHEM
PEryIAsSTOPHBIX ~ MEXaHHW3MOB,  pa3pabdOTKOW  MpO3pauyHbIX  MOJENeH, MOJIepHU3AIUEH
UHOPACTPYKTYpbl AaHHBIX. OJHUM W3 TEpPCHEKTUBHBIX HANpaBICHUNH BUIUTCA CO3JaHUE
uHTEepOpeTupyeMbix Al-cucrem, CHOCOOHBIX OOBACHATH XOJI CBOMX paccyxjeHuil. B
paccMaTpuBaeMOM KOHTEKCTE pa3padaThIBarOTCS TMOpPUAHBIE METObI, COYETAOUINE HIIEMEHTHI
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TPAJUIIMOHHOTO CTATHCTHYECKOTO aHAIW3a ¢ HEHPOCETEBBHIMH ApXUTEKTYpPaMHU, YTO TOBBIIIACT
JOBEPHE K Pe3yJIbTaTaM MOJICIIECH.

C napyro#t cropoHsl, (OPMHUPOBAHHE CTAHIAPTOB OOpPabOTKH, XpaHEHUS HH(pOpMAIHH
coneiictByer Ooiiee pe3ynbTaTUBHOMY NpuMeHeHuto Al-uHctpymeHntapus. B stom kimroue
MEPCIEKTUBHBIMU TPEICTABIISIOTCS MHULIUATHBEI 1O pa3padoTKe OOMIMX MPOTOKOJIOB PadOTHI C
MEIULIMHCKUMH H (DapMaleBTUYECKUMHU JaHHBIMH, B TOM 4YHCIIE, BHEIpEHHE OJIOKUYCiH-
TEXHOJIOTUH C IIeNbI0 00ecreueH sl TPaHCIAPEHTHOCTH M JOCTOBEPHOCTH HH(MOPMAIIHOHHBIX
MTOTOKOB.

DKOHOMHUYECKHE Oapbepbl MPEICTABISETCS BO3MOXKHBIM YaCTHYHO YCTPAHUTH 32 CUET
pa3BuUTHS OOJAaYyHBIX BBIYUCICHHUH, CEpBUCHBIX Mozenei (Al-as-a-Service), moMorarommx
WCTIOJIb30BaTh MEPEAOBhIE ANTOPUTMBI 0e3 HEO0OXOJAWMOCTH MHBECTHPOBATH B JIOPOTOCTOSIIIEE
00opy0BaHUE.

C 9THUEeCKO TOUKH 3peHHs 3HAUMMBIM [IIATOM BIIEPEl PEKOMEHIYETCs CIeTIaTh BHEIPEHUE
CHCTEM KOMIUIEKCHOTO KOHTpOJIi 3a paboroil Al-aaropuTmoB, BKJIIOYash HE3aBHCHUMBIC
OKCTIEPTHBIE KOMUTETHI M MEXaHU3MBI ayJIUTa PEIICHUH, IPUHIMAEMBIX aBTOMAaTH3UPOBAHHBIMH
cucremMamu. C aBTOPCKOW TMO3UIMH, ITO IMO3BOJHUT CBECTH K MHHHMYMY JIMOO CYIIECTBEHHO
CTTIaIUTh PUCKHU, CBS3aHHBIE C BO3MOYKHBIMHU OIMHOKaMH, ¥ TIOBBICHTH OOIIIECTBEHHOE JIOBEPHE K
Al B menumune.

3ak/royeHue. B coBpeMEHHBIX peanusix XO03AWUCTBOBaHMS (apMalleBTUYECKash OTpPacib
CTaJIKUBAETCS C CEPHbE3HBIMH BBI30BAMH Ha IyTH WHTETpanuu Al-TeXHOJIOTHH, OIHAKO ITH
Oapbepsl HE SIBIISTFOTCST HETTPEOI0JTUMBIMHU.

[TpoOneMBl MHTEPIIPETUPYEMOCTH aJITOPUTMOB, PETYISTOPHBIX OTpaHUYECHUH, KauecTBa

TaHHBIX, YKOHOMHUYECKOM JTOCTYITHOCTH, THYECKOU PUEMIIEMOCTH TpeOyIOT
MYJAbTHIUCIHUILIAHAPHOTO  MOJXOJa, OIHPAIOIIETOCs Ha COTPYAHHYECTBO  CIEIYIOLIMX
CyOBEKTOB:

- pa3paboOTYHKH;

- (papmarieBTHYECKHE KOMITAHUH;

- PETYASATOPHI;

- MEQUIIMHCKOE COOOIIECTBO.

YcmeniHoe mpeoJIoJIeHHEe PacCMOTPEHHBIX B CTAaThe MPEMSITCTBHH JacCT BO3MOXHOCTh
WCIIOJb30BaTh TOTeHIHMaN Al Ui ycKopeHusi pa3paObOTKH HOBBIX MPEMapaToB, MOBBIIICHUS
TOYHOCTH JIMATHOCTHKH, a TaK)Ke MEPCOHAIM3ALMU JICUYCHUS, YTO B TIEPCIICKTUBE MPUBEIET K
3HAYMUTEIILHBIM TOJIOKUTEIBHBIM MTPE0OPa30BAHMAM B aHATM3UPYEMOM MPAKTHKE.
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Annomayusa. B Oanuoul cmambe NPeOCMasieHvl 6bl800bl, COelaHHble NO pe3yIbmamam
uccnedo8anus npoyecca paspabomxu aA8MOHOMHLIX Heodumaemvlx no08oOHvix annapamos (AHIIA).
Hccnedosanue noxasvisaem, umo paszpabomrxa AHIIA — smo croocuviti u MHO20OUCYUNTUHADHBLI
npoyecc, 8 KOMmopom 3a0elicCmeo8an WUPOKULL CHEKmp MeXHUYeCcKux U HemexHuyeckux ¢axmopos. B nem
maxoice NOOUEPKUBAIOMCS NPOOIeMbl U O2PAHUYEHUs, KOmopble 3amedsiom npoyecc paspabomku. Ha
OCHOBAHUU OMUX 6blBOO0E 6 CMAMbe O0AemCsl HECKOMbKO PEeKOMeHOayull no YIYYUEHUI0 Hpoyecca
pazpabomxu AHIIA, maxux Kax ucnoivb3osanue MOOYIbHbIX U MACUMAOUPYeMblX KOHCMPYKYUL,
NOCMAHOBKA YemKux yeneu, QopMuposanue NApPMHEPCME U COMPYOHUUECNBO C PeyIupyioujumu u
noaumuueckumu opeanamu. Ilpunsmue smux pexoMeHOayuil MOdNCem 3HAYUMENbHO VIVYUUMb HPOYecc
pazpabomxu u Gvlgecmu HA PHIHOK HO8ble U UHHOBAYUOHHble mexHonoeuu AHIIA, cnocobcmeys
OdanvHetiuemy pazeumuio oonacmu paspadbomxu AHIIA. B yenom, danmnoe ucciedoganue oaem yeHHoe
npeocmasnenue o cioxcHocmax paspabomrku AHIIA u onpedensem 803MOXNCHOCMU 0N VIVHUIEHUS,
KOmopvle MO2Yym YCKOpUms paspabomxy Hogvlx mexHono2uu ons AHIIA.
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Abstract. This paper presents the conclusions drawn from a study of the development process of
autonomous unmanned underwater vehicles (AUV). The study reveals that the development of AUV is a
complex and multidisciplinary process involving a wide range of technical and non-technical factors. It
also highlights the challenges and constraints that slow down the development process. Based on these
findings, the article makes several recommendations to improve the AUV development process, such as
using modular and scalable designs, setting clear goals, forming partnerships, and collaborating with
regulatory and policy agencies. Adopting these recommendations can significantly improve the
development process and bring new and innovative AUV technologies to the market, further advancing the
field of AUV development. Overall, this study provides valuable insight into the complexities of AUV
development and identifies opportunities for improvement that can accelerate the development of new
technologies for AUV.

Keywords: autonomous underwater vehicles, control system, architecture control system,
synthesis of control system, sustainable development of MSCs

For citation: Pervukhin DA, Kotov DD, Iskandarov YuM. Methods of structural and parametric
synthesis of autonomous underwater vehicles designed to solve problems in the interests of the mineral
resource  complex. Modern  Science and Innovations.  2025;(1):18-40. (In  Russ.).
https://doi.org/10.37493/2307-910X.2025.1.2

BBenenue. ABTOHOMHBIE HEOOUTaEMbIE MTOABOIHBIE allllapaThl — 3TO MOJABOIHBIE POOOTHI,
KOTOpPBIE MOTYT paboTaTh B MOJBOJHOM cpesie 0€3 HEeMOCPEACTBEHHOTO BMENIATEIHCTBA YETIOBEKA
[1]. OTm anmapaThl OCHAIICHBI PA3TUYHBIMY JaTYNKAMHA U HHCTPYMEHTAMHU, KOTOPHIE TIO3BOJISIFOT
UM CcOOMpaTh JaHHBIE W BBHITIOJNHATH TaKHE 3aJa4M, KaK COCTABJIEHHWE KapThl OKEAHCKOTO JHA,
MPOBEPKA COCTOSIHUSI MOPCKOM MHPPACTPYKTYPHI U HAOIIOIEHNE 32 MOPCKUMH 00UTATENIsIMH [2].
PazButne AHITA mpomwno mosruii myTh ¢ MOMEHTA CO3JIaHUS TEPBBIX MPOTOTUIIOB B 1960-x
rogax. Cerogusa AHITA ucnosib3ytoTcst B IIMPOKOM CHEKTPE MPHIIOKEHUH U CTaT HEOThEMIIEMO
4acThIO M3YyUEHHUS M UccienoBanus okeaHa [3]. Ognako mporecc pazpadotku AHITA sBasiercs
CIIOXHBIM U TpeOyeT MHTErpaldyd pa3IUYHbIX TEXHOJIOTHM, BKJIIOYas JBUKHUTEIbHBIE,
HaBUTALIMOHHBIE, KOMMYHHUKAI[MOHHBIE U SHEPreTUIecKue cucteMsl [4]. B 1aHHOM HcciienoBaHnn
MBI H3Y4YHM TeKyliee coctossHue paszpadoTrku AHITA u BeimenuM HEKOTOpbIE MPOOJIEMBI U
BO3MOYHOCTH, CYILIECTBYIOIINEB 3TOM 001acTH. MBI TaKkKe MpeICTaBUM MPEATI0KEHUS O TOM, KaK
MO>KHO YJIYYIIUTh MPOLECC pa3pabOTKH.

OnHMMU U3 OCHOBHBIX MpoOiieM mpu pa3padoTke AHITA sBisroTCS BEICOKHE TPEOOBaHMS K
MIPOM3BOUTEIILHO CTH, HAZC)KHOCTH B cTOUMOCTH [5]. AHITA nomkHBI OBITH CITIOCOOHBI paboTaTh
B CIIOKHOU cpefie, TJie OHM MOABEPraroTcsl BO3ICHCTBUIO BBICOKOTO JAaBJICHHUS, SKCTPEMAIIbHBIX
TeMIepaTyp U OrpaHUYCHHOW BUIUMOCTH [6]. B TO ke Bpemsi OHM JOJDKHBI OBITH JIOCTATOYHO
HAJEKHBIMHU U JIOJITOBEYHBIMH, YTOOBI BBIJIECP>KUBATh JJIUTEIbHOE MOTPYKEHHE U He TpeOoBaTh
4acTOT0 TEXHUYECKOro oOciyxkuBaHus wian pemonta [7]. Hakonen, AHITA nomkHbl OBITH
SKOHOMHYECKH d((EKTUBHBIMU B MPOU3BOJACTBE U OKCIUTyaTallMH, IOCKOJIbKY OHHU YacTo
UCIIONIB3YIOTCSI B TeX CiydasiX, Korma OromkerT orpanuder [8]. UtoObl pemuTh 3TH 3a7add,
pazpaboTturku AHITA 10/KHBI TIIATENBHO CIPOEKTUPOBATh U UCIIBITATh PA3IMUHbIE KOMIIOHEHTHI
U CHUCTeMbI, M3 KOTOPBIX cOCTOMT ammapar. Croga BXOIST KOPIIyC, OBUTAaTelIbHAas U pyJaeBas
CUCTEMBI, JaTYUKH M TPHOOPHI, a TaKKe CHUCTeMbl NMUTaHUS M CBs3M [9]. Kaxknaplii U3 3THX
KOMIIOHEHTOB JIOJDKEH OBITh KaueCTBEHHO MHTETPUPOBaH B ammapar A obecredeHus
saddextuBHOM padoTet AHITA [10].

[Tomumo 3THX TexHUYEeCKUX mpobiem, paspadbotka AHITA taxke TpeOyeT 3HAYMTETBHBIX
uHBecTulnit B uccnenoBanus [11]. Croma BXoasT kak (yHIaMEeHTalbHbIE, TaK W MPUKIATHBIC
WCCIIEZIOBAHUS, a TaK)Ke pa3padoTKa MPOTOTUIIOB U AEMOHCTPAIIMOHHBIX 00pa3ioB [12]. Hayuno-
HCCIIENIOBATENbCKUE PabOThl JOPOrOCTOsIMe, TPeOYIOT MHOTO BpPEMEHH, M MPearnojararoT
COTPYIHUYECTBO MEXIY MCCIENOBATEeNIIMU U3 PA3NIUYHBIX 00NMacTeil u opranuszanmii. Hecmotps
Ha O3TU 1npoOnembl, mnoTeHuuanbHble npeumymiectBa AHITA orpomusl. AHITA wmoryr
MPEeOCTaBUTh LIEHHBIC JaHHBIE 00 OKEAHWYECKOH cpefie, YTO MOKET IOMOYb HaM JIy4Ille TIOHSTh
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Hamy radety [13]. OHu Taxke MOTYT OBITh MCIIOJIB30BAHbI JJIsl BHIIIOJHEHUS 337134, KOTOPbIE
CJIMIIKOM OIACHBI JJIsl YeJIOBEKa, HalpuMep, U1l 0CMOTPa MOPCKHUX He(TEera3oBbIX miar(opm mim
MOKCKA 3aTOHYBIIKX CyIO0B [ 14].

CyliecTByeT HECKOJIBKO CIOCO00B yaydlmnTh Tmporecc paspabotku AHITA, droObr
YCKOPHUTH Pa3BEPThIBAHUE 3TUX LIEHHBIX aKTUBOB B okeaHe. OIMH M3 MOAXOJ0B 3aKJIIOYAeTCs B
MTOOLIPEHUHUCOTPYIHUYECTBA U OOMEHA 3HAHUSIMM MEKY MCCIIEA0BaTeNIIMU U pa3paboTUYMKaMu
[15]. D10 MOXeT ObITh clelaHO IyTeM OObEIUHEHMS TPYII HCCIeloBaTeiaeil WM CO3MaHUs
1aThOPM C OTKPHITHIM UCXOAHBIM KOJIOM, I7Ie MO)KHO OOMEHUBATHCS JAHHBIMU U ITPOTPAMMHBIM
obecrieuennem. Eme oaun crocod ymydmuTh nporecc pazpaborku AHITA - uaBecTupoBarh B
oOydeHue M TOATOTOBKY CJEIyIomero nokojenus paspadorunkoB AHITA [16]. Dtor cmocob
BKJIIOUaeT pa3paboTKy oOydammiumx Mporpamm, OOSCHEYHBAIOIIUX MPAKTHUYECKUN OIIBIT
npoexktupoBaHus M paspabotku AHIIA, unu co3gaHue CTUNEHAWM WIM CTaXUPOBOK JUIs
MOJIIEPKKHU CTY/IEHTOB, 3aMHTEPECOBAHHBIX B Kapbepe B 3T0M oOnactu. HakoHen, npaBuTenbcTBa
U YacTHBIE OpraHu3aluu Moryt noznepxkars pazsutue AHIIA,npenocraBuB ¢puHaHCHpOBaHUE
JUI Hay4YHO-HCCJIEOBATEIbCKUX M JIEMOHCTPALMOHHBIX IPOEKTOB. ODTO MOXKET BKIIOYATh
MOJIEPKKY pa3pabOTKU HOBBIX TEXHOJIOTMH WM PACIIMPEHUE CYILECTBYIOIIMX BO3MOKHOCTEH,
TaKMX Kak pa3pabOTKa HOBBIX JATYMKOB WJIM MHTETpalMsl airopuTMOB HCKYCCTBEHHOTO
nHTeITekTa [17].

B 3akmioueHue crnenyer oTMeTuTh, yTo pazpadbotka AHITA — 3TO ciokHBIM M TpyAHBIN
nporecc, TpeOyIoINi HHTETPALMK Pa3TUYHBIX TEXHOJIOTHI U BJIOYKEHHSI 3HAUUTEIbHBIX PECYPCOB
B HUOKP. Ognako moTeHInanpHbIe MPEUMYIIECTBA ATUX TIOJIBOJAHBIX POOOTOB OTPOMHBI, M €CTh
HECKOJIBKO CIIOCO0O0B YIYUIIUTh MPOIECC pa3paboTKH.

CymectByronue npoonemsl B oonactu. B Hacrosiee Bpemsi AHITA sBisiroTcss oqHUM U3
HauboJiee TMEPCIEKTUBHBIX HampaBieHui pas3Butusi poboroTexuuku [18]. Ommako Tekyiee
COCTOSIHME TEXHOJIOTHH, UCTOJIb3yeMbIX mpu pa3zpabotke AHIIA, u coBpeMeHHass METOI0IOTHS
WX TIPOCKTUPOBAHHS HE TO3BOJIAIOT peain30BaTh Bce Bo3MokHble (ynkumm AHITA [19].
OcHoBHOM TpoOemMoii, cBsa3aHHOM ¢ pa3paboTkori AHITA, sBisieTcst OTCYyTCTBHE pe3yinbTaTOB
UCCIIEIOBAaHUH 10 CO3/IaHUIO0 CHUCTEM YMPaBIEHUS, OTBEUAIOUIUX COBPEMEHHBIM TPEOOBAaHUSAM K
KauyeCcTBY pelllaeMbIX 3a/Jau.

[Io mHeHuio skcreproB, Haubojiee MEPCHEKTUBHBIM HANpaBJICHHEM B aBTOMATU3ALUU
AHITA sBnseTcs MUPOKUN CIEKTP HMCCICAOBAaHMN B 00JACTH NMPUMEHEHHS HMCKYCCTBEHHOTO
HMHTEJUIEKTa B cucTeMax yrnpasiienus [20].

AHITA pomkeHn cTabwibHO © 3()PQPEKTUBHO BBIMOIHATH 3aJaHHbIC (QYHKIUHU B
HEOoNpeAeNIeHHOU cpefie, KOTopasi MOXKET ObITh, KaK YACTHYHO, TAK U MOJIHOCTHIO HEOTIPEIEICHHOM
[21]. Oynxkunu AHITIA npu pemenun 3amad HAITA npuBenensl Ha puc. 1. B 10 ke Bpems,
HE3aBUCUMO OT ()YHKIHOHAIBHOTO Ha3HAYEHHS CHCTEMBI YIPABJICHHS, OHA JOJDKHA MOJHOCTHIO
o0ecrneunBaTh:

* [IpunsiTHE OBICTPBIX PELICHH 10 3a7a4e;

» KauecTBenHOe pacnio3HaBaHue 00pa3oB;

* BriGop maTemMaTuyecKku ONTUMAIbHBIX MAPIIPYTOB JBUKECHUS,

» KoppekTupoBaHusi NpUHATHIE PEIICHUS B 3aBUCUMOCTH OT BHEIIHUX BO3/ICHCTBUI;
* [IosIHYI0 OTYETHOCTH O BBINOJHEHHBIX JCHCTBUS;

* Bo3Bpar B Touky cTapTa npy OKOHYAHUH BBITIOJHEHUH TPOTPAMMBIL.
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Pucynok 1 — ®yukuun AHITA npu peuleHuu 3a1a4 IJisi MHHEPAJIbHO-CHIPLEBOro Kommiekca / Figure 1 —
ANPA functions in solving problems for the mineral resource complex

MHorue Mopckue ucciaenoBareabcKue 1abopaTtopuu pa3padaThiBalOT CUCTEMbI, KOTOPbHIE B
OyaylieM MO3BOJIAT OCYIIECTBISITh MOJABOAHBIE MUCCHHM Ha OoJbiue pacctosHus [22]. pyrum
BaXHBIM HaINpaBJICHUEM SIBIISIETCS CO3JIaHUE M pa3paboTKa HEOOJBIIMX CHCTEM YIPABICHUS U
CBSI3U, a TAKXKe JBUKHUTEINEH.

AxryanpHOCTB pa3padoTku AHITA B Poccun onpenensieTcsi HECKOTBKHUMU CYITIECTBEHHBIMHU
dakropamu [23]:

® OOIIMPHOCTHIO OOTATHIX CHIPHEBBIMHU (B MEPBYIO OYEPEIb IHEPTETUUECKUMH) PeCypcamMmu
TEPPUTOPUIN CEBEPHBIX MOPEH, OKPHITHIX JbJA0M;

e ;120011 U3yYEHHOCTHIO ITUX TEPPUTOPHIL;

® HEOOXOMMOCTBIO HAY4YHOTO M TPAKTUYECKOTO MOATBepkJIeHusi mnpaB Poccuiickoii
@denepanuy Ha paclIUPeHUE CBOCH SKOHOMHYECKOH 30HbI B CEBEPHBIX IIMPOTAX;

® HEOOXOMMOCThIO THUIporpaduyeckoro obecrevyeHus A PaclIUpPeHHs] UCHOIb3yeMOU
30HbI CEBEPHOTO MOPCKOTO MYTH U €T0 HAJEKHOTO (PYHKIIMOHUPOBAHUS;

® [IEPCIIEKTUBHOCTHIO U I€JIeCO00PA3HOCTHI0 KOMMEPUYECKOTO OCBOCHUS apKTHUECKUX

® MOPCKHX TEPPUTOPHIA, UX OXPaHbI U PAJIOM JIPYTUX (PaKTOPOB.

B wuccnenoBanuu, mpoBeneHHOM bOXXEHOBBIM, OH pacKpbIBaeT MPoOJIeMy OTCYTCTBUS
paspaboraHHbIX poccuiickux TexHosorud AHITA w maer o0630p ucnonw3oBanus AHITIA B
Pa3BUTHIX 3aMagHbIX cTpaHaX. OH TakXKe OMUCHIBAET OIBIT UX MCIOIb30BAHUS IS KAPTUPOBAHHUS
TEPPUTOPUHU TIOJIO0 JILJOM IyTeM 0oTOopa mpo0d W moguyepkuBaeT TOT (akT, yto B Poccum 3tu
HanpasieHUs He pas3BuThl [24]. B BeiBomax bapnaueBckoro m bescynmHoBa oTMmeuaercs, 4To B
Hacrosimee BpeMsi B Poccum HaOmonaercs BBICOKMHM Je(UIMT CHEHMAIMCTOB B OOJNACTH
pa3pabotku AHIIA u cuctem ympasnenust anst Hux [25]. B npyrom uccnenoBanuu JlaBepoB u
Ip. oTMedaroT, uto Poccus oTcTaeT OT pa3BUTBIX CTpaH B BOINpOCax pa3BeAkH menbda u
YKa3plBalOT Ha HEXBAaTKy pECypcOB, TEXHOJOTMH W CHEUUAINCTOB Ul TMPOBENCHUS
ceiicMopa3BeOYHBIX padoT [26].

ITocranoBka 3amauu. IlycTe ompeneneHa nenb CO30aHUS  CUCTEMBbI  pa3BEAKU U
COINPOBOXKJEHUS J100bIuM MuHepanbHbIX pecypcoB (CPCJ MP) B akBaropum Poccun,
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ocHamaemass AHIIA, obecrneunBaromiasi pelieHue 3a7ad MUHEPAIbHO-CHIPHEBOIO KOMILIEKCA
Poccun.

B cocra CPCJl MP moryt ObITh BKIIOYECHBI MOJHOCTHIO WJIM YACTHYHO CYIIECTBYIOIIUE
OpraHU3alMOHHBIE CTPYKTYPbI, OPraHU3allMOHHO-TEXHUYECKUE U TEXHUYECKHE CUCTEMBI, B TOM
gyucie AHIIA, ocymectBistonue QyHKINN HENOCPEACTBEHHBIX HCIOJHUTEIbHBIX 3JEMEHTOB.
[Ipu HEOOXOAMMOCTH OOJIMK STHX CTPYKTYpP M CHCTEM MOXKET M3MeHsATbcs. Kpome Toro, mis
BkitoyeHust B coctaB CPCJI MP Bo3MOxHO (pOpMHUPOBaHUE HOBBIX OPTaHU3AIHOHHBIX CTPYKTYP
U pa3paboTKa HOBBIX OPraHU3AIMOHHO-TEXHHMYECKMX M TEXHUYECKHX CHCTEM, a TaKKe
KoMIUIeKcoB. Tpebyercst onpenenutsh 06nuk takoir CPCJ] MP, koropas Haumyuymum oOpa3zom
COOTBETCTBYET IIOCTABJIEHHOM LIEIH B 3a/laHHBIX OTPAHUYEHUSIX.

Maremaruuecku 3agada cuare3a CPCJI MP 3anuceiBaetcs B ClieIyroIeM BU/IE:

V= Argvrg{i/n}C(V,U),

M r={v:wy,u)=w,
R(V.U)cR)}, @

rae C(V,U) — (yHKIMA 3aTpar (PacxoJ0B B JICHE)KHOM BBIPAKCHHWU) HA CO3/aHHE,
cogepxanne u mnpumenenue Oyaymedn CPCJI MP, MuHMManbHOE 3HAYE€HHE KOTOPOM

*
COOTBETCTBYET MPEACTABICHUSIM 3aKa3uuka o HawrydiieM Bapuante CPCJl MP V ;

{V,} — MHOXECTBO JIOITyCTHMbIX BAPUAHTOB CPC/J MP AV

W(V,U) — nokazareinb 3GdexTuBHOCTH penreHus 3agady Bapuantom CPCJI MP V B

yenoBusix U ;

Wm , — Tpeoyemas sddexruBrOCTS pemenus 3agad CPCII MP;

R(V,U) — pecypc, MOTPeOHBIN Ul CO3JAHMs, COIEPXKAaHHWsS W NMPUMECHCHUS BapUaHTa
CPCAMP V Bycnosusx U ;

R — 3a/laHHbIC OI'PaHUYCHHA (BHGPFGTI/IHCCKI/IG, IMPOCTPAHCTBCHHLIC, BPEMCHHLIC U ,I[p)

pecypca R(V ,U ) , TOTpeOHbIE T cO31anus 1 npuMeHenus Bapuanta CPCJI MP V .

Henocpencreenno pemmuts 3amauy cunte3a CPCJ] MP (1), BcneacTBue ee CTpyKTYpHOM
CJI0HOCTH U OOJIBILION pa3MEepPHOCTH, MPAKTUUYECKU HEBO3MOKHO. OCHOBHBIM METOJIOM PEIICHUs
yKa3aHHOM 3aJayd, KaK IOKa3bIBaeT ONBIT CHHTE3a MOJOOHBIX CHUCTEM, SIBISIETCS METOJ
WEpPApXUYECKON JIEKOMIIO3UIMM 3a/auyd [0 aclekraM, YpPOBHSAM UM CTagusM CHUHTE3a.
Wepapxuueckas aexommnosunus 3amgauun cuHTesa CPCJ] MP (1) mo3BonsieT He TOJBKO
Pa3yKpyIHUTH 3aJadyy Ha OCHOBE OTHOLIEHHUS «IIE€JI0€ — YacTb», HO U PEaIu30BaTh «IIPaBO
BMEIIATENIbCTBA BEPXHETO YPOBHS» U «3aBUCUMOCTDH BEPXHETO YPOBHS OT HUKHUX YPOBHEN.

Ipencrasum o6muk CPCJ] MP B Buge cosokymnoctd V =(V D,VS,VX) OIMCaHUN

D S X
b yHKIHI V , CTPYKTYpPBI V> u wmuoxecrsa XapaKTEepUCTHUK V CPCA MP, 10 ectb
COBOKYITHOCTH OPraHU3allMOHHOTO, (DYHKIIMOHAJIBHOTO, CTPYKTYPHOIO M MapaMeTpU4ecKux
oomukos CPCJI MP.
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B 3aBucumoctu or cocrosHusi npopabotku obmuka CPCJ[ MP u wmeneit B xone
HCCIIEIOBAaHUI MEXy aclleKTaMM €€ CHHTE3a MOT'YT YCTaHaBJIMBATBHCS PA3JIMUHBIE OTHOLIEHUS
uepapxuu. IIpuMeHUTENBbHO K Cilydyaro, KOI/la BEpXHUH YpPOBEHb 3aHMMAeT OPraHu3alMOHHO-
¢byaknuonaneHbld actiekt cuHTe3a CPCJ] MP (TO ecTh TaBHBIM MPOILIECCOM  SIBISICTCS
OpraHu3aIMoOHHO-()YHKIMOHATBHBINA CHHTE3), @ HIDKHUH YPOBEHb — TEXHHYECKHH aCIIeKT CHHTE3a,
nexommo3uims oomel 3anaun cuateza CPCJ] MP (1) Oyner uMeTh BHI:

a) 3aJ1a4a OpraHu3aoOHHO-()YHKIIMOHATIFHOTO CHHTE3a

VP =Arg min C(V° VS VX);
g min \Y )

vp ={vD VP eV = (VO VS V), WV,U)2W, RV,U)c R}; @
0) 3a71a4a CHCTEMOTEXHIUYECKOTO CUHTE3a

VS =Arg min C(V® VS VX);
g VEeV} v )

{VOS} :{VS VeV = (\70*,V5,\7x*)’ W(V,U)=w, RV,U)c R}  (3)
B) 3aJla4a TEXHUYECKOTO (ITapaMeTPUIECKOT0) CHHTE3a

VX =Arg min C(V® VS VX);
g Jmin, \% )

{V0X}={vX V¥ eV ="V VX)), WV,U)>W, R(V,U)gR}, (4)

A€ CUMBOJ «~» YKA3bIBA€T HA PCIUICHU A, IIOJTYUCHHBIC C ITPEABIAYIICTO Iara nTepamnum.

3agaun  OpraHU3alMOHHO-(PYHKIIHOHAIBHOTO, CHCTEMOTEXHHYECKOTO W TEXHUYECKOTO
cuntesa (2), (3) u (4) pemarTcs coBMeCTHO. [Ipr HEBO3MOKHOCTH TOJYYCHHS MPUEMIIEMOTO
peleHusl Kakoh-JIM00 OIHOM M3 ITHUX 3aj]ad YTOUHSIOTCS PEUICHHs APYrHX 3alad, a TaKKe
OTpaHWYCHUs] W YCJIOBHs. Bo3HWKaromas B pe3yibTaTe TaKOrO HMTEPAIMOHHOTO TIpoliecca

o * D* S* X*
IIOCI€A0BATCIIBHOCTE  PCIICHUN 6y,I[CT CXOOUTBCA K BapHUAHTY V :(\/ ,V ,V ),

SABJIAIOIIEMYCA perieHueM ooueit 3agauu cunresa CPCII MP (1).

[Ipu 3TOM pelieHHMeM 4YacTHBIX 3a7jay CHHTE3a 10 aCHeKTaM IPeJBapUTENILHO HILYTCS
0D w3 n T X
npomexcyrounsie  Bapuantel  {V ) {V }F{V'}', B pesymsrare meommoxpaTHOro
LUKIMYECKOTO Iepexo/a OT OJHOIO acHeKTa K APYroMy 3TH PELIeHHs] YTOYHSIOTCS, U IpH
. *AD A/*S M/ .

nonyyennn  «ycroitumeixy  MHOkects {V } {V }F,{V }"  wurepaumonnsii npomecc
OCTaHaBJIMBACTCH.

B pesynbrare Takoro CIOKHOTO IOCTYNATEIbHO-BO3BPATHOTO IBM)KEHMS 1O BHJAM U
BHYTPU KaX/I0TO BHJA JIEKOMIIO3UIMH OOpa3yeTcs LMKINYECKUH HMTEpalMOHHBIA Mpolecc ¢
HECTallMOHAPHON HepapXUUYeCKOW CTPYKTYpoi, oOecreurBaromuii MocTerneHHoe 000CHOBaHUE

CBOMCTB, XapaKTepUCTUK U nopsaaka pyHkunonuposanus Oynymeit CPCJ MP u noctuxenue B
UTOre MpeJICTaBlIeHH 00 ee 1enecoodpazHoM OOIHKe.

MarepuaJjibl 1 METOABI HCCICAOBAHUI.
Hccnedosanuii u cozoanue npomomunog
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B OGonpmmHcTBE CcitydaeB Juis mpoekTupoBaHust W ucnbeitaHuil AHITA wucnonbsyrorces
IIpOrpaMMbl aBTOMaTu3upoBaHHOTO IpoektupoBanus (CAIIP), uHCTpyMEHTBI MOJENUPOBAHUS U
¢usnueckoe npororuniupoBanue [27]. [Iporpammuoe obecrieuerrne CAIIP, Takoe kak AutoCAD u
SolidWorks, ucnonbesyercs s co3nanus udpoBbix mojeneir AHITA u ero KOMIOHEHTOB. DTH
MOJETM MOXHO HCHOJNb30BaTh JUIsI BHU3yaJlu3aluu oOOIIEeW KOHCTPYKIMH ¢ MPOBEPKH
MIPaBUJIBHOCTU MOATOHKHM BCEX KOMIIOHEHTOB. AHalIM3 HaNpsKEHUM U JIpyrue MOJEIMPOBAHUS
TaK)K€ MOTYT OBITh BBIIIOJHEHBI C MOMOIIbI HporpammHoro obOecneueHus: CAIIP, uyTo0Ob1
yoenuthest, uto AHITA cnpoekTHpoBaH XOpOIIO M MOXKET BBIIEPKUBATh HATPY3KH TIOJABOJIHOU
cpensl [28]. Jlpyrue WHCTPYMEHTHI MMHTAIMOHHOTO MOAEIUpoBaHus, Takue kak ANSYS wu
COMSOL, ucnonb3yrorcs ai1s moaenuposanus padotel AHITA 1 ero KOMIOHEHTOB B pa3iMuHbIX
YCIOBUSAX. DT UHCTPYMEHTHl MOT'YT MOJEJINPOBATh M'UAPOJIUHAMUUECKUE CUJIbI, IEHCTBYIOIINE
Ha AHIIA, noBeneHue IBUTaTEIbHON U PYJIEBOM CHUCTEM, a Takke pabOTy NaTYMKOBU TPHUOOPOB
[29]. HMHCTpyMEHTBI MOJEIMPOBAHMUSI TaKXKE MOTYT OBbITh HCIIOJB30BaHbl Ui YIy4IICHUS
koHcTpykuun AHITA. Hanmpumep, MOXXHO YMEHBIIMTH CONPOTHBIEHWE WJIM TOBBICUTH
3¢ (GEeKTUBHOCTD ABMKUTEIBHON ycTaHOBKH [30].

Mogpenp nuxenuss AHITA moxer ObITh BbIpak€Ha C MOMOIIbIO CIIEAYIOIIEH CHUCTEMBbI
ypaBHeHui [31].

1. YpaBHeHME OOHOBICHUS TIO3UITUHN:

X(k+1) = X (k)+V (k)cos(d(k))cos(g¢(k)T +o(k)
Y(k+1) =Y(K)+V(k)cos((k))sin(g(k))T +o(k)
Z(k+1) =2Z(k)+V(K)sin(A(k))T +o(k)

rae X, Y u Z - nonoxenue AHITA B gexapToBoii cucreme koopauHar, V - ckopocts AHITA,

0 — yrou TaHraxa, ¢ - yroy peICKaHbs, T - HHTEpBaJ BEIOOPKH, & € - TAYCCOBCKH IITyM.

2. YpaBHeHHE 0OHOBJICHHS CKOPOCTH:
V(k+1) =V () +%(F(t) —F, —D-V(Kk))+n(k)

rne M npencrasmsier maccy AHITA, F(t) mpencrasnser cuny taru, Fd npeacrasmsier cumy
conpotuBieHus, D mpencrasiser ko3 UIMEHT TUIPOAUHAMUYECKOTO COMPOTUBICHUS, a M
MIPEJCTaBIISIET FayCCOBCKHIM IIyM.

3. ypaBHeHI/Ie OOHOBJICHUS ATTUTIOAOB:

O(k +1) = 0(k) + Jl('\/I y Sin(g(k)) =M, cos((k))) + ¢, (k)

X

Pk +1) =¢(k)+Jl(Mx + M, sin(@(k))) + &, (k)
y

rae Jx u Jy npeacTaBisioT MOMEHTBI HHEPUMHU OTHOCHTENEHO OCEH X U Y, COOTBETCTBEHHO,
Mx ,My , 1 Mz npeacTaBisioT MOMEHTBI, CO31aBACMbIE JIBHKUTENAMH, a (1 1 (2 npencTapisior
rayCCOBCKHM ILIIYM.

Otu ypaBHeHUs mpenctaBiaoT aBmwkeHne AHITA B Tpex M3MEpeHHSX, YYUTHIBAs €ro
MOJIO’KEHUE, CKOPOCTh M opueHTarnuio. CrucremMa ypaBHEHUH MOXKET OBITh HCIOJb30BaHA IS
MonenupoBanus noBeneHuss AHIIA u uMHTanMU pa3NUYHBIX CTpATeTUd yIpaBICHUS s
OTNITUMHU3AIIMU €r0 PadOTHI.

duznyeckoe MPOTOTUITUPOBAHHUE TMPEANoNaraeT co3faaHue (U3UYECKUX MOeNel wiu
nporotunioB AHITA, kotopble MOryT OBITh HCHONB30BaHBI JJISi MPOBEPKU KOHCTPYKIUU U
TECTUPOBAHUS PA3TUYHBIX KOMIIOHEHTOB U cucteM [32]. [IpotoTunupoBaHue Takke MOKETOBITh
BBITIOTHEHO C MCMOJIh30BAHUEM PA3IMYHBIX MAaTepPHANIOB U TEXHOJOTUH, TakuxX kKak 3D- meuars,
MexaHudeckass o0paboTka MW pydHOE H3roToBIeHHE. (DU3NUYECKHWe MPOTOTUIIEI MOTYT OBITh
WCIOJIb30BAHBI ISl IPOBEPKU COOTBETCTBUS M (DYHKIIMOHUPOBAHUSI KOMIIOHEHTOB, a TAKXkKe O0IIen
npousBogutensHoctu AHITA B Boze [33].

JleusicumenvHule u pynesvie cucmemvl
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JiBumxutenpHas u pyneBas cucreMbl AHITA nmeror BakHOE 3HaY€HUE /7Sl €70 CLIOCOOHOCTU
repeMeniaThCs o BOJIE M MAaHEBPUPOBAThH B ONpe/csIeHHBIX MecTax [34]. CyliecTByeT HeCKOJIbKO
Pa3IMYHbIX TUIIOB JBMXKUTEIECH M CUCTEM YIPABIEHUS, KOTOPHIE MOTYT OBbITh MCIOJB30BaHbI B
AHITA, kaxzaplii M3 KOTOPbIX HMMEET CBOM IIpeuMyllecTBa M orpaHuueHus. OIHUM U3
pacnpocTpaHeHHbIX TUIIOB IBrxuTeNnel 111 AHIIA siBisieTcst BUHTOBasi cUCTEMa, KOTOpasi COCTOUT
U3 JBUTaress, penykropa u rpedHoro BuHTa [35]. JlBurarenb oOecrieuyuMBAET SHEPTUIO IS
BpallleHUss TpeOHOro BHMHTA, KOTOpbli cosnmaer Tiary u jasuraetr AHITA mno Bome. Pexgykrop
UCIOJIb3YETCS JJIl PErYIUPOBKU CKOPOCTH U KPYTAILIEr0 MOMEHTa JBUIATEJIs, YTO I103BOJISIET
AHITA perynupoBaTh CBOIO CKOPOCTh U MaHEBPEHHOCTH [36]. B 3aBUCHMOCTH OT KOHKPETHBIX
TpeboBanuii  AHIIA rpeOHBIE CHCTEMBI MOTYT TPHBOIAWTHCS B  JBIDKEHHE JIMOO
ANIEKTPOJIBUTATESIMH, JIMOO ABUTATENIMUA BHYTPEHHETO CropaHus. J{pyruM TUIOM JBHKUTEIBHOM
CUCTEMbI SBJISETCS NOJPYIMBAIONIAs CHCTEMA, KOTOpas HCHOJb3yeT OJUH UM HECKOJIbKO
HEOOJIBIIUX JIBUTATEJEH C BBICOKMM KPYTSIIIMM MOMEHTOM JUIsl co3flanus Taru  [37].
[TonpynuBaroryie cucTeMbl 00bIYHO UCTOIb3YytoTCs B HeOonbinx AHITA, nockonbky oHu 6osee
KOMITAaKTHBI U 3((EeKTUBHBI, 4eM rpeOHble BUHTHL. HO OHM Takke MEHee MOIIHBIE U MOTYT HE
MOJIOMTH J1s1 GOJBIIMX WK OO0JIEE CIOKHBIX 3a]1au.

Cucremsl ynpasnenus st AHITA mMoryt ObITh Kak aKTHBHBIMH, TaK M TTACCUBHBIMU [2].
AKTUBHBIE CHCTEMBI PYJIEBOTO YIIPABIICHUS MCIOJB3YIOT IBHKUTENIN WM JAPYrHe CpPeicTBa s
ynpasieHus: HanpasieHuem asrkeHuss AHITA, B To BpeMsl Kak MacCHBHBIE CUCTEMBI PYJIEBOTO
yIpaBiIeHUs TOJIaraloTcs Ha (GOopMy KOpIyca WM Jpyrve BHEUIHHE CHJIbI JUIS HarpaBieHUs
neuxkeHnst AHITA. AKTUBHBIE CUCTEMBI PYJIEBOTO YIIpaBieHUs 00Jiee TOUHBI U MTO3BOJISAIOT JIydlle
KOoHTposmpoBath AkeHne AHITA, Ho oHu Takke TpeOyIoT O0JIbIlIe SHEPTUU U MOTYT OBITh MEHEE
sHeprodddexruBHbiMu  [37]. [laccuBHBIE CHCTEMBI PYJIEBOTO  YIPABICHUS MPOIIE |
3Heprod’pQeKkTuBHEe, HO OHM TAKKE MEHEE TOUHBI U MOTYT ObITh MEHEE HAJECKHBIMHU B CIIOKHBIX
WM TUHAMHUYHBIX YCIOBUSX.

MomHocth, HeoOxomumast st nBwkeHus AHITA mo Boje, B OCHOBHOM OIpenemsieTcs
TAroM, co3gaBaemoit ero ABwxkutessiMu [38, 39] [dns pacuera momHocTH aBuxkutened AHITA
MO3KHO HCIIOJIB30BaTh CICAYIOUIYI0O MaTEMaTHYECKYIO MOJIEIIb:

P=F.V

rne P - tpebGyemas momHOCTh (B Barrax), F - Tsira, co3maBaemasi ABMKHUTEISIMU (B
Herotonax), aV - ckopocts AHITA (B MeTpax B CEKyHY).
Tsara, co3naBaeMasi IBHYKUTEIISIMH, MOXKET ObITh PACCUUTAHA MO CIICAYIOIIEMY YPAaBHEHHIO:

F=p-An-(n- D)2
rJe p - IWIOTHOCTHh BOABI (B KI/M"3), A - TUIOIIAAb JIOTIACTEH IBUXKHUTENS (B KBaJPATHBIX
MeTpax),n - 3pGEeKTUBHOCTh ABMKUTENSA (Oe3pa3MepHas), n - CKOPOCTh BPAIllEHUS IBYKUTENS (B

obopoTaxB cekyHay), D - nuamerp ABMKUTENS (B METpax).
[ToncraHoBKa 3TOTO YpaBHEHHsI B YpAaBHEHHE MOITHOCTH JIACT:

P=p-A-77-(n-D)3-V

OTa MOJIeNIb MOKET ObITh UCIIOJIb30BaHA /s paciyeTa MOIIHOCTH, HEOOX0AMMOM JUIsl JaHHOU
KoH(urypauu noapynusatomero ycrpovicrsa AHITA, ¢ yuetom yciioBuil sKcITyaTaluu, Takux
KaK IUIOTHOCTb BOJIBI U JKeJaeMasi CKOpOCTb arrapara.

Lamuyuxu u npubopwi

AHIIA ocHameHsl 1eJIbIM PsIIOM AaTYUKOB U IPUOOPOB 1t cOOpa JaHHBIX U BBINOJIHEHHS
pa3nuyHbIX 33/1a4. KoHKpeTHbIE AaTYnKy 1 TpUOopsl, ucnoib3dyembie B AHITA, 3aBucsT oT cdepsl
npuMeHeHust U TpeboBanuit muccuu [40, 41]. B tabn. 1 mpuBeneHbl TUMBI JAaTYUKOB M UX
npumeHenne B AHITA.
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Taonuua 1 — O6ume THNbI AaTYHKOB, ncnonb3yembix B AHITA / Table 1 — Common types of sensors

used in AUVs
Tun gaTunka Onucanue

Kamepsb! n Hcnonp3yrores sl 3aXBaTa H300paskeHI U BUICO TIOABOIHOM CPEJIBI, TIOJIC3HBI TS

BH/IEOKAMEPBI KapTorpa(pupoBaHUSI ¥ HAYIHBIX UCCICIOBAHUI.

CoHapsl H3MepstoT pacCTOSHUS U OPUCHTUPYIOT OOBEKTHI C IIOMOIIBIO 3BYKOBBIX BOJIH, TIOJIC3HBI JUIS
KapTorpagpupoBaHusl.

Jlnmapsl Hcnonp3yroT J1azepsl BMECTO 3BYKOBBIX BOJIH JIJISI H3MEPEHUS PACCTOSHUNA U OPUCHTAIINU
00BEKTOB.

JdaTunkn H3mepsroT mapaMeTphl, TAKHE KaK TeMIIepaTypa, COJICHOCTh, pH, YpOBeHb pacTBOPESHHOTO

KAYeCcTBA BOAbl  KHUCJIOPOJA U APYTHe mapamMeTphl BOJBI.
Hapuramuonusl  VICIONB3YIOTCS IS ONIPEICIICHUS] MECTOIOJIOKCHUS M OpUEHTANUH ¢ ToMoIpio GPS,
€ TaTYHKHA WHEPIHATbHBIX U3MEPUTEIBHBIX OJIOKOB U APYIHX MPHOOPOB.

[Tomumo matumkoB, AHITA MoryT OBITH OCHAIIEHBI PA3JIMYHBIMU MHCTPYMEHTAMU IS
BBINIOJTHEHUS] KOHKpETHbIX 3a1ad. Hanpumep, AHITA mMoryt ObITh OCHaIleHbI MaHUNYIATOPaMU
WU yCcTpoWcTBaMu Juisi cOopa oOpa3lioB Uil BBIMOJMHEHUS TaKUX 3a7ad, KaKk OCMOTp
MH(PPACTPYKTYPHI UK cOOp OMosIornuecKux 00pasios [42, 43]

AHITA Taxxe MOryr OBITh OCHAIIEHBI CHCTEMaMHU CBS3W Ui TE€peladyd JaHHBIX Ha
MMOBEPXHOCTHHIIH JIJISI CBS3H C IPYTUMHU TPAHCIIOPTHBIMU CPECTBAMU WU TiIarGopmamu [44].

OHepeemuueckue cucmemol

[Iuranue sBHIsSETCA KPUTHUYECKHM BAXKHBIM MOMEHTOM Ipu mnpoexktupoBanuu AHIIA,
nockosibky AHITA momkHBI OBITE CIIOCOOHBI Pa0OTaTh B TEUEHHUE TUTEIHHBIX TTEPUOJIOB BPEMEHH
0e3 mocTyna K BHEMIHUM HCTOYHWKaM nuTanus [7]. Cucrema snekrpornutanuss AHITA o6br4HO
COCTOUT U3 OaTapeu WK JPYroro HaKOMUTENS SHEPTUH, CUCTEMBbI YIPaBICHUS IEKTPONUTAHUEM
Y CUCTEMBI pacrpeaesieHus suepruu [45].

Haxonurens 3HEpruMm HMCHOIB3YETCS U1l XPAHEHHUs JJIEKTPUYECKONM HHEPruu, KOTopas
MOKET OBITh MCIIOJB30BaHa ISl MUTaHUs pasnuuHbiXx cucteM AHITA. AKKyMynsTOpBI SIBISIOTCS
HanOoJiee PacpOCTPaHEHHBIM THUIIOM HAKOIUTECH SHepruu, ucnoyibdyemMbix B AHIIA, u oHun
OBIBAIOT Pa3HBIX PA3MEPOB U XMMHYECKOTO cocTaBa [46]. BeiOop GaTapen 3aBUCUT OT KOHKPETHBIX
TpeboBanuit AHITA, Takux kak HOTpeOHOCTh B S3HEPTHH, paboyast IIyOrHa U POIOJIKUTETEHOCTD
Muccuu [47]. B HEKOTOPBIX MPHUIIOKEHHUSIX MOTYTHCIIOJIB30BATHCSA U JPYTUE€ TUIMbI HAKOMHUTENCH
SHEPTUH, HAIPUMED, TOIUIMBHBIE SJIEMEHTHI.

Cucrema ynpaBieHHUs] IUTAHUEM OTBEYAET 32 PEryJIMPOBAHUE MOTOKA 3JIEKTPOIHEPTUU OT
HaKomuTeNs sHepruu K paznuudbiM cuctemaM AHITA [48]. Cucrema ympaBieHUsT TUTaHUEM
MOKET MMETh TaKHe JJIEMEHThI, KaK MpeoOpa3oBaTed MUTAHUS, PETYIATOPbl HAMpPsDKEHUS U
aBTOMAaTHUYECKHE BBIKIIOUaTeNnu, 4TtoObl rapantupoBarh, uto AHIIA Bcerma Oymer wuMeTh
CTaOUIBPHYIO TMOAa4y dJeKTpodHepruu. Kpome TOro, cucrema pacmpenesieHus SHEpruu
WCIIONB3YETC ISl PACHPENEIICHUsI SHEPTUM OT HAKOMMUTENS SHEPTHU K PA3IUYHBIM CHUCTEMaM
AHIIA [44]. Cuctema pacnpeneieHusi SHepTud MOXKET BKJIIOYaTh CUJIOBBIE KaOeiH, pa3beMbl U
pacnpenenuTeabHbIe MAaHEIH J1 NMOAKIoueH s pa3indHbix cucteM AHITA [49].

Cucmema ynpagnenus

Cucrema ynpapnenus AHIIA sBnsieTcss BaKHBIM KOMIIOHEHTOM, KOTOPBIM peryaupyer
MOBEJICHUE allapara U €ro peaklHMi Ha BHelHue BozaedcTBusa [16]. Cucrema ynpaBieHHs
OTBEUAET 3a MOJJIEpKAHUE TMOJOXKEHUsl armapara, KOPPEKTUPOBKY €ro Kypca M KOHTpPOIb
ckopoctu. Crcrema yrnpaBieHHs COCTOUT U3 Habopa MpOrpaMMHBIX M allllapaTHBIX KOMIIOHEHTOB,
KOTOpbIE paboTaloOT BMecTe 71 oOecnieueHus 6ezonacHoi u adpdexruHoii padoter AHITA [50].

Cucrema ympasnenuss AHITA momaraercs Ha psia AaT4MKOB Juis cOopa JaHHBIX 00
OKpYKalolllel cpene ammapara, BKIIOYas €ro MECTOIMOJIOKEHUE, OPUEHTAIUI0, TIyOWHY H
ckopocTth [51, 52, 53]. Ot nanHble 3aTeM 00pabaTbIBatoTCs OOPTOBBIM KOMIIBIOTEPOM, KOTOPBIi
WCIIONB3YET AATOPUTMBI JUIsl OINpPENENeHUs ONTHUMAaIbHOTO Kypca IEWCTBHI, OCHOBAHHOIO Ha
LeJIsIX MUCCUH anmapara.

VYpaBHEHHUs yNpaBi€HUS ONMUCHIBAIOT AJITOPUTMBI U 3aKOHBI YIPABICHUS, MUCIOJIb3yeMbIe
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cuctemoit ynpasnenusst AHITA nns noanep:kanus HoJ0KEHUS arlrapara, KOppeKTUPOBKH €ro Kypca
U KOHTPOJSI CKOPOCTH. [54]. DTH ypaBHEHHUSI MOTYT OBITh MOJIYYEHBI U3 TEOPUUYIPABICHUS C
00paTHOH CBSI3bI0 M OOBIYHO MPEACTABIAIOTCS B CIIEAYIONIEM BUIE:

U=Kp*e+Ki*led +Kd *de/dt

rae u - ynpasisromuid Bxoa, Kp , Ki , u Kd - nmponopuuoHanbHbli, UHTErpabHBIA U
HPOU3BOJHBIN KOA()DUIUCHTHI YCUIICHHS, € - OMMOKAa MEXIy XKETaeMbIM U JCHCTBUTEIHHBIM
cocrosiHuAMY, U de/dt - mpowusBomHAs omuOKM [55].

[IporpaMMHbIE KOMIIOHEHTHI CHUCTEMbI YIPABJICHHS BKJIIOYAIOT AJITOPUTMbl HABHUTAIIUH,
00x0J1a MPEMATCTBUN W TUIAHUPOBAHUS MHUCCUU [56, 57, 58]. DT anropuT™Mbl JOJKHBI OBITH
ONTUMU3UPOBaHbI [Is1 Toro, uroosl AHITA mor paGoTaTh B MIMPOKOM JHara3oHe MOJIBOTHBIX
Cpell ¥ MPUCTIOCAOIUBATHCS K U3MEHSIONUMCS YCIIOBUSIM.

AmmapaTHble KOMITIOHEHTHI CHCTEMBl VIIPABICHHS BKIIOYAIOT JBIDKUTENIH W PYIU
yIpaBJiIeHUs, KOTOPBIE PETYIUPYIOT Kypc, CKOPOCTh M ITyOMHY ABMKeHHU anmnapara [59, 60]. Otu
KOMIIOHEHTHI JOJDKHBI OBITh PACCUMTAHbI HA HAZIC)KHYIO PA0OTY B KECTKHUX MOJIBOJAHBIX YCIOBHSIX,
r1e Takue GakTophl, KaKk JaBJICHUE, TEMIIEPATypa U COJICHOCTh, MOTYT BIMSThH Ha UX padoTYy.

Cucrema ynpaBneHus: OTBE4aeT 3a nojjaepxanue ceasu Mexay AHIIA u ero oneparopamu
Ha MOBEepxXHOCTH [61]. Dta cBA3b HEOOXOaUMA IS TUTAHUPOBAHUS MUCCHH, TEpEAad TaHHBIX U
JTMCTAHIIMOHHOTO YIpaBJICHUs armaparoMm [62].

B nenom, cucrema ynpasnenus AHIIA sBnsieTcss KpUTHYECKH BaKHBIM KOMIIOHEHTOM,
obecneunBarouM Oe30macHyi0 U 3(pGeKTUBHYI0 paboTy ammapara B IIHPOKOM JHAala3oHe
moABOIHBIX cpen. OHa omupaeTcsi Ha HabOp MPOTrpaMMHBIX U allllapaTHBIX KOMITOHEHTOB, BKITIOYAst
JATYWKH, AITOPUTMBI, IBKUTEIIN U PYIIH YIPaBJICHUS, AJIs YIPABJICHHS TIOBEICHUEM arapara u
€ro peaKklreil Ha BHEIIHUE BO3/ICUCTBUA.

IIpoexmuposanue u pazpabomra

[IpoextupoBanue u pazpadorka AHITA 0O0BIYHO BKITIOYAET CIACAYIONINE dTAIbI:

1. Onpenenenue TpeOOBaHUN K MIUCCUH

[TepBbiM marom B mpoektupoBannu AHITA siBisieTcst onpeznenenne TpeOboBaHUN K MUCCHH.

Omna BKiIIO4aeT B cebs ompeseliecHne KOHKPETHBIX liened u 3amad muccuu AHIIA, yto, B
CBOIO Ouepe/lb, HAIPABIISIET MPOCKTUPOBAHKUE U Pa3paboTKy anmnapara [63]. Hmwke nepedncieHsl
HEKOTOpbIe KITIOUeBbIe (haKTOPhI, KOTOPbIE YYUTHIBAIOTCS MPHU OMPEeIIeHUU TPeOOBaHUI K MUCCUU
st AHITA:

eTun wmuccum: I[lepBpiM mIarom B ompeneNeHUd TPeOOBAaHUN K MHCCUU SIBIISETCS
ompeneseHue THIIa MUCCHH, KOTOPYIO OyaeT BonodHATh AHITA. D10 MOXET BKIHOYATh IMUPOKUI
CIEKTp 3aJ1a4, TAKUX KaK OKeaHoTrpaduvecKre NCCIeI0BaHuUs, MOHUTOPUHT OKpPY>KaIOLIeH cpepl,
10JIBOJIHbIE€ MHCIIEKIIMU UJIU IIOMCKOBO-CIIacaTelIbHbIE onepanuu [64, 65, 66].

e MakcumanbHas pabouas riayOuHa: Crhenyromum (QakTOpoM, KOTOPBIM HE0OXO0IUMO
yUUTHIBaTh, SBISETCS MakcuMmaibHas pabouas rinyomHa AHIIA. Pazmuunsie AHIIA
MpeIHa3HaYeHbI IS pabOThl HA Pa3HBIX TITyOMHAX, MPUYEM HEKOTOPbIE CIIOCOOHBI MOTPYKAThCS
Ha TITyOMHY IO HECKOJIBKUX THICSY METPOB.

e ['pyzonogpemuocts: ['pyzonombemHocts AHITA - eme oauH kpuTudeckuit (aktop,
KOTOPBI HEOOXOIMMO YUUTHIBATh. ITO BEC 000PYIOBAHMS U HHCTPYMEHTOB, KOTOPBIE CIIOCOOEH
Hect AHITA. ['py30m016eMHOCTh 3aBUCUT OT KOHKPETHBIX TPeOOBAaHUI MUCCHH.

¢ BoinocnuBocTh: BriHocnmuBocTs AHITA o3Hawaer, kak JOJATO OH MOXET paboTaTh MO
BOJIOW, MpeXkJe YeM €ro HyKHO OyIeT H3BJeub s TEXHHYECKOro OOCTYKMBAaHUS WU
J03ampaBKu. ITO BaxKHbIN (hakTop ans muccuil, B kKotopeix AHITA nomken pabotars B TeueHUE
JUIUTENIbHBIX MIEPUOJIOB BPEMEHHU.

e Jlaruuku u ipubopsl: JJaTunku u npudopsl, kotopsie HeceT AHITA, OyayT BappupoBaThCs
B 3aBHCHMOCTH OT KOHKpPETHBIX TpeboBanuii muccun. Hanpumep, AHITA, npeanasHadueHHBIN Jyis
OKeaHOTpaHUECKUX MCCIEAOBAHMM, MOKET UMETh JAaTUYUKH JTISU3MEPEHUs] TEMIIEPATYPhl BOJIBI,
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COJICHOCTH U YPOBHS pacTBOPEHHOTO Kuciopoaa, a AHITA, npeanaznadyeHHBIN 1S 110J1BOTHBIX
WHCIIEKIIUH, MOKET UMETh KaMephbl U TUAPOIOKAITUOHHBIE CHCTEMBI.

¢ Cs13b: CriocoOHOCTh AHITA moepxuBath CBS3b ¢ HA3EMHOW CTaHIMEH WK YEII0BEKOM-
OTICPATOPOM TAKXKE SIBISICTCS BAXKHBIM (DAKTOPOM. DTO MOMKET OBITh JOCTHTHYTO C IOMOIIBIO
pPa3IMYHBIX CPEJACTB, BKIIOYAs aKYCTHYECKUE, CITYTHUKOBBIC HIIM PATUOKOMMYHHKAIIMOHHBIE
CUCTEMBI.

2. KonuenrtyanbHbIN qU3aliH

[locne ompeneneHus TpeOOBaHMN K MMCCHUU CIIEAYIOIIMM LIAroM SBJSIETCS pa3paboTka
koHIenTyansHoro mnpoekra AHIIA [7]. Ha stom sTame mnpoekTHas Tpymma pa3padarbiBaeT
BBICOKOYpOBHEBYIO KoHrenimioo AHIIA, koTtopas ciyxut ocHOBOM it (a3 JeTaibHOTO
MIPOEKTUPOBAHUS U CO3/IaHUS POTOTUIIOB. Hike rnepednciieHbl HeKOTOPBICKITIOUEBBIE JIEMEHTHI
JTana KOHIENTYaJIbHOTO MPOEKTUPOBAHUS:

e J[BixuTenbHas cuctema: JIBMKUTENbHAS CUCTEMA SIBIISIETCS OJTHUM U3 HauOoJjiee BaKHBIX
komrioHeHTOB AHITA, mockoJIbKy OHa OTIpeieNisieT CKOPOCTh, MAaHEBPEHHOCTh U JAIbHOCTHXO0Aa
anmapata [67]. CyiecTByeT HECKOJIBKO TUIIOBJIBUTATEIBHBIX CUCTEM, UCTIONb3yeMbiX B AHITA,
BKJIIOYAs] DAJICKTPUUYECKUE NBIDKUTENH, THAPABINYECKHE CHCTEMBI M CHUCTEMBI, YIpaBIsieMble
maBy4ecTbio. Ha sTane KoHLenTyaaIbHOroNMpoOeKTHPOBAHUS BbIOUpaeTcsl HanboJiee Mo aXoAsas
JIBUTATEIbHASI YCTAHOBKA JIJIs1 KOHKPETHBIXTPEOOBAHUI MUCCHH.

edopma u pasmep: ®opma u pazmep AHIIA Taxke SBIAIOTCS BaXKHBIMU aCIEKTaMHU
npoektupoBaHus. [lpu BeIOOpe (GopMBI W pa3mepa ammapara MPOEKTHAs Tpymmna J0JDKHA
YUUTBIBATh TaKue GakTophl, Kak THAPOAMHAMHUKA, UTaBy4YeCTb U ycToHIuBOCTh [68]. AHITA moryt
UMETh pa3HO0Opa3Hyto GopMy, BKIIIOUAsk HUIHMHIPUUECKYIO, CPEepUUIECKYIO U TOPIEI000pa3HyIo,
B 3aBUCHMOCTH OT TpeOOBaHUN MUCCHUH.

eCucrema mnuranus: CucremMa IWTaHUA - €II€ OJWH KPUTHYECKUHA MOMEHT IpHU
MPOEKTUPOBAHUH, IOCKOJIBKY OHA OMPENENAeT BHIHOCIMBOCTh U anbHOCTh Muccun AHIIA [46].
Jlnst mutanust ABWKUTENEH W ceHCOpHBIX cucteM AHITA oObIYHO MCMONB3YIOT OaTapew WU
TOIUTMBHBIE 3JieMeHThl. Ha sTame KOHIeNTyaabHOTO MPOEKTUPOBAHHA HEOOXOAMMO BHIOpATh
HauboJee MOAXOAAIIYI0 CUCTEMY MTUTAHUS JJIsi KOHKPETHBIX TpeOOBaHUI MUCCHUH.

e Cucrema ynpaniieHusi: Cucrema ynpaBlIeHUs] OTBEYAET 3a ynpasiieHue npuxenneMm AHITA
u cbop naHHbIX. Ha sTame KOHIENTYaJbHOIO MPOEKTUPOBAaHUS BblOMpaeTcs Hauboee
MOAXOAIIasl CUCTEMa YIPABICHHUS JUIsi KOHKPETHBIX TpeOOBaHUI MMCCHUH, KOTOpas MOXKET
BKJIIOYATh ABTOHOMHOE YIIpaBJICHHE, JUCTAHIIMOHHOE YIpaBJICHHE MM KOMOMHAIMIO 000MX
BapuaHTOB [16].

e Marepuaibl 1 KOMIIOHEHTBI: DTall KOHUENTYaJIbHOTO IPOECKTUPOBAHUS TAKKE BKIIFOUAET
BBIOOp MaTepuasnoB U koMoHeHTOB st AHITA. OHu MOTyT BKJIIOUATh METAJLIbI,IIACTMACCHI U
KoMno3uThl 1 kopimyca AHITA, a Takke 37€KTpOHHbIE KOMIIOHEHTHI U IATYUKH.

3. JleTanpHbIi qu3aiH

Oran aeranbHoro mpoektupoBanus AHITA BkitouaeT B cebs co3gaHue KOMIUIEKCHOTO
IJIaHa MPOEKTUPOBAHUS, KOTOPBIA BKIIOYAeT B ceds moapoOHbIe crienr(ukanuu Uit KaxkI0ro
KOMIIOHEHTa TPaHCHOpPTHOTO cpeactBa [69]. Ha sTtom 3Tame mnpoekTHas TIpyIina UCMIOIb3YET
KOHIIETIIIMIO BBICOKOTO YPOBHS, pa3pabOTaHHYIO Ha 3Tane KOHIENTYaJbHOTO MPOEKTUPOBAHUS, U
npeBpamaer ee B AertanbHbli mpoekT AHITA. Hwuke nepeuncieHbl HEKOTOpPHIE KIIOUYEBBIE
AJIEMEHTHI ATana JeTalbHOrO MPOEKTUPOBAHUS:

e Mexannyeckoe mpoektupoBanue: Mexanudeckas koHcTpykuus AHITA Bxirodaer BceOs
CTPYKTYPHYIO KOHCTPYKLMIO ammapara, a TakkKe KOHCTPYKLUHMIO €ro JIBUraTelIbHOM,
HaBUTALMOHHON M yHpaBJisitomeit cucteM [28]. DTo BKIIOUAET omnpesiesieHue pasmepa, GopMsl 1
MaTepHaIoB Ka)XJI0r0 KOMIOHEHTA, a TaKKe YKa3aHHe MEXaHHMUeCKUX JOMyCKOB M TPeOOBaHUN K
MPOU3BOUTENBHOCTH.

® DJIEKTPUUECKOE MPOEKTUPOBaHME: DiekTpuueckoe npoekrupoBanue AHITABkitouaeT B
ce0sl MPOEKTHUPOBAHUE CHCTEM MUTAHUS U CBS3H, a TAKXKE JATUMKOB U MPUOOPOB. DTOBKIIIOUAET B
cebs ompeneneHUe DIEKTPUYECKHX TpeOOBaHUN K  KaXJAOMY KOMIIOHEHTY, BBIOOpD
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COOTBETCTBYIOIIETO UCTOYHUKA MTUTAHMS, & TAKXKe pa3paboTKy cxeM u rpoBoaku s AHITA.

e [[poexkTupoBanue mporpaMmHoro ooOecnedenus: I[IpoekTupoBaHue MNTPOrpPaAMMHOTO
obecnieuenuss AHITA Bkmrouaer pa3paOOTKy aJIrOPUTMOB M CHUCTEM YIPABICHUS, KOTOPBIC
MO3BOJIAIT ammapary paboTarh aBTOHOMHO WJIHM TMOJ JUCTAHIIMOHHBIM YIpPaBICHHUEM. ITO
BKJIFOUAeT pa3paboTKy MPOrpaMMHOTO OOCCIICUCHMS YIIPABJICHUS, OMPEICIICHUE BXOJOB H
BBIXOJIOB KaXKJIOTO/IaTYMKA U HMCIOJHUTEIHLHOTO MEXaHU3Ma, a TakkKe pa3paboTKy MPOTOKOJIOB
CBSI3M JUJIA [I€pe/layv JaHHbBIX Ha anmapar v ¢ Hero.

4. IIporoTUNIMPOBAHUE:

[IpoToTUnupoBaHme — 3TO KPUTUUECKHU BaXKHBIH ATarn B pazpadoTke AHITA. Otan co3nanus
MIPOTOTHUIIA OOBIYHO CIIETYET 3 ATANOM JIETATHHOTO IMPOCKTHPOBAHMSI ¥ BKIIFOYAET B Ce0sICO3aHNE
paboueii monen AHITA nns TectpoBaHus U 10pabOTKU Mepel CEPUMHBIM MTPOU3BOACTBOM.

Ha sTane co3nanus nporoTuna npoekTHas rpymnmna cTpouT ¢pusndeckyro moaens AHIIA, kax
MPaBUJIO, C WCIIOJI30BAaHUEM CIEIUATU3UPOBAHHOTO 00OpYyAOBaHUS M TexHoJOTHM. [IporoTum
MOXXeT BKJIO4aTh Bce kommnoHeHThl AHITA, Takme kak JBurartelbHas yCTaHOBKA, CHCTEMa
YOpaBJICHHS, JAaTYUKU U TpuOOphl. B kadecTBe ajabTepHATUBBI MPOTOTUI MOXKET OBITh
COCpPEIOTOYEH HAa KOHKPETHBIX MoAcucTeMax uiu komnoHeHTax AHITA, Takux kak ABUrarenbHas
YCTaHOBKA WJIM HAaBUTAIIMOHHBIC TATYUKH.

OcHOBHas 1eNIb CO3/IaHUs MPOTOTHUINA - BBISIBUTH JIOOBIE HETOCTATKU KOHCTPYKIIMH WIIH
npoOnemMsl ¢ nmpousBoautenbHOCcThiI0 AHITA u nopaboraTh KOHCTPYKIUIO /7Sl MOBBIIICHUS €€
MPOU3BOUTEIILHOCTH, HAZCKHOCTH U Oe3omacHOCTH. Co31aHue MPOTOTHUIIA TIO3BOJIIET KOMAH/IE
paszpabotunkoB ucnbiTaTh AHITA B pa3nuuHbIX yCIOBHUSIX, BKIIOYAst UMUTAIIUIO TTOIBOJHOM CPeIb
WJIV peaJIbHBIEC YCIOBHS.

Ortan Cco3laHMs NPOTOTHIIA MOXKET BKIIKOYATh HECKOJIBKO MTEpaluid, MpUYeM KaKaas
uTepanus HalpasjieHa Ha 10paboTKy u yny4dmenne koHcTpykiuu AHITA Ha ocHOBe pe3ynbTaToB
MPEIbIIYIIUX UCTIBITAHUNH. OTOT WTEPALMOHHBIN IMpOliecC MO3BOJSET KOMaHIe pa3pabOTUYMKOB
nopaboTaTh KOHCTPYKLHMIO B COOTBETCTBUHM C KOHKPETHBIMH TpPEOOBAaHUSMU MHUCCHUU U
ontumusupoBath AHITA 1151 BBINMOTHEHMS TOCTABICHHOM 3a1auH.

Ortan co3AaHMs MPOTOTUIIOB MOYKET TAaKKe BKIIOYATh COTPYAHMYECTBO C BHEIIHUMH
MapTHEpPaMM, TAaKUMH KAaK  HAyYHO-UCCIIEJOBATEIIbCKUE  HMHCTUTYThl, TOCYJapCTBEHHbBIE
YUpPEXKJIEHUS! WM YacTHbIE KOMIIAaHWMHU. Takue MapTHEpPCTBa MOTYT OOECHEUUTh JOCTYN K
CHEHATM3UPOBAHHOMY OOOPYIOBAHHIO, OIBITY M (UHAHCHUPOBAHHIO, YTO MOXKET YCKOPUTH
MpoLecc CO3AaHUs MPOTOTUIIOB U pa3pabOTKU.

5. TectupoBaHue U pa3BEepPTHIBAHUE

[Tocne toro xak AHITA cripoekTHpoBaH U MOCTPOEH, €ro0 HEOOXOJMMO HCIBITATh, YTOOBI
yOenuThCs, 4ro OH paboTaeT B MOABOJHOW cpene Tak, Kak 3aaymaHo. McmbiTanuss mMoryt
MIPOBOAUTHLCS PA3TMUYHBIMU CIIOCOOAMU, BKITFOUAS:

e llcnbiTanue B pe3epByape: BKIo4daeT B ceds tectupoBanne AHITA B koHTpoiupyemoit
cpene, Takoil Kak pe3epByap C BOJOW WM BOJHOBOW OacceiH, /IS MPOBEPKH €ro paboThl U
BBISIBIICHHUS JIOOBIX mpoOneM. lcmbiTaHuss B pe3epByape MO3BOJISIOT — pa3pabOTYHKAM
CMOJICJIMPOBATh Pa3WYHbIE YCIOBHS U OIEHUTHh Bo3MOxHOcTH AHIIA Ge3 HeoOxoaummocTu
JOPOTOCTOSIIETO Pa3BePThIBAHUSA B MOJIEBBIX ycinoBUsIX [70].

o [loneBbie UCMIBITAHUSA: OHU BKIIIOYAIOT B ce0st TectupoBanne AHITA B peanpbHOM OkeaHe
WM JAPYyroM BoJOEME, rae OH OyaeT ucrnoiib3oBarkes. [Ipumep mpusenen Ha puc. 2. [lonessie
WCIBITAHUS TO3BOJIAIOT pa3paboTurkam mpoBeputb paboty AHIIA B peanbHBIX yCIOBHSX U
coOpath AaHHBIE B OoJiee peanucTU4YHOM oOcTaHOBKe. [loneBbie HCTIBITAaHHS MOTYT MIPOBOIUTHCS
C CyZlHa UITU ¢ 6eperoBoro 00bEKTa, B 3aBUCUMOCTH OT KOHKPETHBIX TpeOOBaHUH HUcTbITaHus [68].
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AKYCTUUECKWA AHanusatop
NPUeMHUK TeyeHuil

PaguonepeaTumk

GPS-nep¢

CeHcopbl Nokatopel
OKpyXatowei 6okoeoro
| ob3opa

Pucynok 2 — Asronomubiii noasoausiii annapat (AHITA) REMUS 100, ucriosib30BaBIIMiics A5 NPOBeIeHH
TPEKUHIOBBIX HCCIeI0BAHU B MOpCcKHX Bogax BOm3M /[xyHo, Aasicka, B 2010 r. / Figure 2 - REMUS 100
Autonomous Underwater Vehicle (ANPA) used for tracking research in
marine waters near Juneau, Alaska, in 2010

Hcrounuk: [2]
Source: [2]

e JleMOHCTpalMOHHBIE  HPOEKTHI: 3TO  KPYNHOMAcCHITaAOHbIE  MHHUIMATUBBI IO
TECTUPOBAHUIO, KOTOpbIe mpeamnosnarator pasBepTeiBanne AHIIA s KOHKpeTHOM 1emu,
Hanmpumep, ISl KapTUPOBAHUSA [JIHAa OKeaHa WJIM MOHUTOPUHTA MOPCKOM JKU3HH [69]
JleMOHCTpalMOHHbIE TPOEKTHl MOTYT OBITH MCIOJB30BaHBI AJS JEMOHCTPALUKA BO3MOXKHOCTEMH
AHIIA u cbopa qaHHBIX JJIs JaTbHEHIIIETO aHAIH3a.

[Tocne ycmemnoro TectupoBanuss AHITA ero MoxHO pa3BepHYTH Ui UCIOJB30BAaHUS B
paznuunbix obmactsx. AHITA mMoryr ObITh pa3BepHYTHI C pa3IUYHBIX IUIATGOpPM, BKIIOYAS
Kopabiu, caMoJIeThl WM OEperoBble COOPYKEHUS, B 3aBUCUMOCTH OT KOHKPETHBIX TpeOOBaHUM
muccuu [70]. AHITA moryr ympaBisITbCsl YEIOBEKOM Ha PACCTOSHUU, WJIM OHH MOTYT OBIThH
HACTPOEHBI HAa CaMOCTOSITENIbHYI0 PabOTy ¢ MCIOIB30BAaHUEM 3apaHee 3almporpaMMHUPOBAHHBIX
MapUIPYTOBUJIN aJITOPUTMOB.

Pesyabrarsl ncciienoBanuii 1 ux odcyxaenue. [IpoBeneHHoe ucciaenoBaHUE TOTO, Kak
CO3JaI0TCSl aBTOHOMHBIE TOJBOJIHBIE allaparbl, MMO3BOJUIIO CHAENaTh PsiJ BaXXHBIX BBIBOJOB U
BBIBOJIOB. Bo-mepBbix, ObUI0 ycTaHOBIEHO, uyTo pa3paborka AHIIA — »3To cnoxHbld U
MHOTOTUCITUTUIMHAPHBIN MPOIECC, KOTOPBIHA BKIIIOYAET B CEOSIITUPOKUN CIIEKTP TEXHUYECKUX U
HETEXHUYECKUX (PaKTOpOB. DTH (PaKTOPHI BKIIOYAIOT B ceOs au3aiiH u koHdurypamuio AHITA,
BBIOOP JaTYMKOB U JIBUTATEIBHBIX CHCTEM, pa3pabOTKy alrOpUTMOB YIPaBIEHUSI U HaBUTAIMH, a
Takke OObETUHEHHE STUX CHUCTEM B €IUHOE Ieloe. Bo-BTOpHIX, OBLIO YCTaHOBIEHO, YTO
paspaboTtke AHITA yacto memaeT psii mpoOaeM U OTpaHHYEHU N, BKITIOUast TEXHUYECKHE BOMIPOCHI,
CBs3aHHbIE C KOHCTpyKuued u xapakrepuctukamMu AHITA, a Taxke HeTEXHUYECKHE BOIPOCHI,
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Takue Kak (PMHAHCHPOBAHUE U PECYPChl, HOPMATHBHbIE U MOJIUTUYECKHE COOOPAXKEHHUS, a TAKKE
HEOOX0IMMOCTh COTPYIHHYECTBA W MapTHepcTBa. B-TpeThux, papadorka AHITA MoxxeT ObITH
3HAYUTEIBHO YIYYILIEHA 33 CYET MCIOJb30BaHMS IME€PEIOBOM NMPAKTUKU M METOJOB, TAKMX Kak
CO3JIaHME MOAYIBHBIX M MaclITaOupyeMbIX KOHCTPYKLHWH, HCHOJIb30BAaHUE AaNIapaTHOrO H
IIPOrPaMMHOTO 00ECIIEYEHHsI ¢ OTKPBITHIM MCXOJIHBIM KOJIOM, OIpE/EICHHE YETKUX LeJell u
9TanoB pa3pabOTKH, a TAKXKE MCIOJIb30BAHUE THOKMX METOJIOB pa3paboTKu.

Ha ocHOBaHMU 3THX BBIBOJIOB MOXKHO JaTh Psii PEKOMEHAALUI N0 YITYUIIEHUIO pa3paboTKu
AHITA.

e Bo-nepBrix, pazpabortunkam AHIIA pexomeHayeTcs cOCpeAOTOYMTHCS Ha CO3JAHUU
MOJYJIBHBIX M MacIUTaOUpPyEeMbIX KOHCTPYKLUH, KOTOPbIE MOXHO JIEFKO aJalTHpOBaTh U
HACTpauWBaTh JUISl PA3JIMYHBIX TNPUIOKEHUH M YCIOBUH. DTOTO MOXKHO JOOUTHCS 3a CYET
WCIOJIb30BAHUS CTaHJAPTHBIX HHTEP(PENCOB M MPOTOKOJIOB W TNPUMEHEHHS alllapaTHOro M
IIPOrPaMMHOTO 00ECIEUEHHs C OTKPBITHIM UCXOJHBIM KOJIOM.

e Bo-Bropsix, pazpadotunikam AHITA pekomeHyeTcs yCTaHOBUTH YETKHE LIETH U 3TaIlbl
pa3pabOTKM U TNPHUHATH METOJOJIOTHI0O THMOKON pa3paboTKH, KOTOpas MO3BOJIIET MPOBOIUTH
ObICTpbIE WTEpalMi. OJTO TOMOXET CHU3UTh PHUCK JOPOTOCTOSALIMX 3aJepkKEeK M Heynad U
obecnieunt 6osee 3hPeKTUBHBIN U ONepaTUBHBIN MpoIiecc pa3paboTKU.

e B-tpetbux, pazpabotunkam AHIIA pexomenayeTcss HCKaTb U yCTaHaBIMBAaTh
MapTHEPCKUE OTHOLIEHUS! U COTPYJHHYECTBO C JPYTMMHU OPraHU3alMsIMHU U YUPEXKJECHUSMHU,
BKJIIOUasi HAyYHbIE€ KPYTH, IPOMBIIUIEHHOCTh U IPAaBUTEILCTBO. DTH MapTHEPCTBA MOTYT [TOMOYb
o0ecnevnThb JIOCTYII K pecypcam | OIIbITY, a TakKe YCKOPHUTH Mpoliecc pa3paboTKH.

e B-uerBepThix, pa3pabotunkam AHIIA pekoMeHayeTcs TECHO COTPYAHHMYATh C
PETYIUPYIOMKUMHU U MOJIUTUYECKUMHU OpraHaMU, YTOObl 00eCIeYnTh COOTBETCTBHE UX allapaToB
COOTBETCTBYIOIIMM HOpPMaM M CTaHJIapTaM, a TaKKe BBICTYNATh 3a CO3JaHHe OJIaronpusiTHOU
MOJIMTHYECKOM Cpe/ibl, CIIOCOOCTBYIOMIEH pa3padoTke u BHeaApeHuto AHITA.

3akiouenne. B 1enoM, mpoBereHHOE wHCcleAoBaHUE mpoliecca paspadbotku AHITA
MO0Ka3aJ0 CIOXHOCTh UMEXKIUCIUILUIMHAPHBIN XapaKTep 3TOTO Mpollecca, a TakkKe MpooaemMbl U
OTpaHWYEHUS, KOTOpBIC MAOJDKHBI TpeooieTh paspaborunku AHITA. Ilpumensisi mepenoBbie
METO/IbI U MOJIXO/IbI U CTPEMSICHK MapTHEPCTBY U COTPYAHUYECTBY, paspadoruriku AHITA moryr
3HAYUTEIHFHO YIYYIIUTh MPOLECCPa3padOTKU U BBIBECTH HA PHIHOK HOBBIE M MHHOBAI[MOHHBIC
texHonorun AHITA.

B kadectBe JOmMoONHEHHWE HEOOXOJAMMO OTMETUTh, YTO OIICHKA SKOHOMHYECKOM
addexruBHOCcTH TpuMenennust AHITA [71, 72] cBsi3aHa HE TOJIBKO ¢ TEXHUYECKOW pean3ariien
[73] u 3amadamm peanuzyeMblMH OObekTamu [74, 75], HO U MecTaMH NPUMEHEHHS JaHHBIX
anmmaparoB [76, 77]. Hns wucciaemoBaHMS MOPCKHX HE(PTSIHBIX M Ta30BbIX 3amacoB [78, 79]
MIPUMEHEHHE CIEIUATN3UPOBAHHBIX MOABOIHBIX allapaToB SKOHOMHUYECKHU 00YyCIOBIEHO, TOTNIA
KaK aHaJH3 ’KeJIe30PYIHbIX KOHIIEHTPATOB MPAKTUUYECKH HE MPOU3BOAUTHCSA. HeobxonumMo Tak xe
OTMETUTh, YTO B TOCIEAHHE BpeMs BeAyTcs pa3paboTKu THOPHUIHBIX almaparoB, UMEIOIIUX
ANEKTPUYECKYI0O U U3EIbHYIO CHIIOBYIO YCTAaHOBKY. B nanHo#l paboTe Takue ammapaThl He
paccmarpuBanuch. OTMETHM TOJNBKO, 4YTO B TaKUX YCTaHOBKaX BO3MOXKHO MPHUMEHEHHE
o6nonuzenbHbIX TormMB [80, 81] momydaeMbIX Ha OCHOBE PAncoOBBIX KylbTyp [82]. B ycnoBusx
COBpeMEHHOM s3koHOMUKH [83, 84] Takue 3a1aun MPUOOPETAIOT BCe OONBIIYIO AKTYalIbHOCTb.
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BBenenne. CoBpeMeHHBIH Ta30BbIii NPOMBICEN MPEACTABISAET COOONH COBOKYITHOCTD
I00bIUM, XpaHEHUs U NepepabOTKH YIJIEBOJOPOAOB PA3IMYHOIO COCTaBa. B 3aBHcHMOCTH OT
CKOpOCTH JOOBIYM, CYIIECTBEHHO BO3pAacTaeT Harpy3ka Ha TpPaHCHOPTHYIO cucremy. Jlis
YBEITMUEHUS MPOITYCKHOM CIIOCOOHOCTH TPAHCTIOPTHON CUCTEMBI HCHIOJIB3YIOT TPYOBI pa3IMuHOTO
maametpa. CormacHo 'OCT 633-80 «TpyObl HaCOCHO-KOMITPECCOpHBIE» B Ta3oHePTen00bIYE
HCIOJIB3YIOT TPYOBI TOJIIIMHOMN CTEHKH OT 3,5 10 9 MM. B nponiecce npou3BoACcTBa KOTOPBIX, JUIs
MOJJIEp)KaHUsl TEMIIEPATYpPHOIO TOJIsl, MCHOJB3YIOTCA KapOWJOKPEMHMEBBIE HArpeBaTebHBIC
AJIEMEHThl C pEJEHHBIM(MMITYJbCHBIM) MPUHLMIIOM YyopaBiieHus. Dopmupyemoe HUMU
TEMIEpaTypHOE II0J€ OJHOPOJHO IO CBOeH CTpykType. OIHAaKo ¢ pa3BUTHEM LU(DPOBOI
AJIEKTPOHUKHU YNpPaBJICHUE JaHHBIMU HarpeBaTeNIIMU MEPEXOJUT Ha HOBBIM YPOBEHb. YPOBEHb
uuppoBoro ympaiaeHus. UTo 3ayacTyr0 CKas3blBaeTcs Ha YCTOMYMBOCTH MPOTEKAHUS
TEeMIIEpPaTypHBIX MPOLIECCOB.

MarepuaJjibl 1 MeToAbI HccenoBanmii. [locTaHoBKa 3a1aun U ee perienune. PaccMotpum
UMITYJIbCHYIO HEJIMHEHHYI0 CUCTEMY aBTOMATHUYECKOTO YIpaBiieHUs, GOPMUPYEMYIO BXOJIHBIM
CUTHAJIOM, IIPEJICTaBICHHBIM Ha puc. 1.

§ W (L)
'il Pucynok 1. — rpadguyeckoe
1 BXO/IHOI'0 YIIPABJIAIOIIEr0 CUTHAJIA

CTpyKTypHasi cxema HWMITYJIbCHOM
CHCTEMBl aBTOMATHYECKOTI'O YIPaBICHUS
(CAY) mnopaepxaHus TEMIEPATyPHOTO

L 3

MOJsI,  TPEACTABISAETCS  CIEMYFOIIIM
T H
obpazom:
X X Xp
n3 N Wi(p) B E—
y
Ws(p) < W2(p)

Pucynok 2 — CtpykrypHas cxema umnyiabcHoit CAY / Figure 2 — Structural
diagram of the pulse control system

[Tycth mepenaTouHble XapaKTEPUCTUKU JIMHEHHBIX 3BEHBEB BBINIAIAT CJICIYIOUIHMM
o0pazom:

J— 0’2 .
1 1+08-p’
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Torna npeoOpazyem npuBenem ucxoguyto CAY k oOmemy Buay. IlomyueHnas cxema
IIPUMET CIIEAYIOLUNA BU:

n3 Wi1W,W3

Pucynok 3 — CTpykTypHasi cxema npeodpa3oBannoii ummysabcHoit CAY / Figure 3 — Structural
diagram of the converted pulse control system

A pesynbTHpylOIIas TepenaTovyHas (QyHKOUS OyneT SBIAThCA NPOU3BEICHHEM BCEX
COCTaBJISIOLIUX UCXOTHON CUCTEMBI. TakuM 00pa3oM MOJTyIHM:

0,2 2 4 0.914 1 3214
W (p)- 1 6-[ ]

—_ =1. - -
1+08-p p 1+15-p 1+08p p 1+1.5p
Haiiném quckpeTHyro nepenaTouHyro (pyHKITHIO Wp (p) - lycts nepenarounas GpyHKuus

dhopmupyromero GuIbTpa:

1-ePh
W, (p)= -
p
I'me: Tu — mnepuon kBaHTOBaHWA. Torga mepemaroyHass (QYHKIUS TPUBEACHHOMN

HEMPEPHIBHOM YaCTH:

WHH(p) :W¢(p)'WH(p) =1.6-(1_ep‘Tu),{ 0.914 1 3.214 :|:

+__—
1+08p)p p° (1+15p)p

0.914  0.7312 +i 4.821 3214 |
p (1+0.8p)

=16-(1—-e ™). — _
( ){ p° (1+1.5p) P

1 0.7312 4821 23 ot 1 0914 3.214 2.3
— - + -—|=16-(1-e ") | =5~ + -—.
p° (1+0.8p) (@A+15p) p p° 125+p 0.667+p p

=1.6-(1—ep'T“)'{

Jlis monydeHHOM mepeaaToyHod (yHKIMM MPUMEHUM AUCKPETHOE IMpeoOpa3oBaHUe
Jlanmaca. Torpma mnepenaTtouHass (QYHKUUS PA3OMKHYTOM HMITyJbCHOM CHUCTEMBI IMPUMET
CHEAYIOIIUNA BUL:

e
Wp(p) = 1.6 .( ep (e pT, _1)2 - ep'Tu _ e_O-B'p'Tu + ep'Tu _ e_l-s'p'TM - epTu _1 '

u

pﬂ_l).[ T,-eP™  0.7312.-e”™  4.821.eP™ 2.3~ep'T”}
-

Ortkyna:

T,  0.914-(e"™ -1) 3.214-(e"™ -1)
Wp(p):1'6'|:ep-Tu _1_ ep-TM _e—1.25.Tu + ep.Tu _e_o,557.-|-u -2.3]|.
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Torga W, (p) B MOKHO NPEJICTABUTH B CIIEYIOIEM BHJIE:

b, -e?P +heP™ +hy
3pT, 2pT, pT, )
aet +aet +ae’ +a,

W,(p)=K-
I'ne:
K=1,6;
b, =T, —0,914e™*" +3,214¢ %" —2,3=-1,215.10"";
b, =6,428e %" +4,128e %" 2,3 2 3B T (&7 1 %) £ 2,3=2,507-10°7;
b, =0,914e *®" — 3214 42 3¢ g 0% 4 T T = 1209107,
a, =1,
a,=—e " — 0% _1=-2 981,
a, = e P 4 e 4 e =2 96,
a, =—e """ =0,981;

BreimomHuM mocTpoeHHe aMIUTUTYIHO-(ha30Bol XapakTepucTuku (ADX) UMIynbCHOM
HETPEPBIBHOW PAa30MKHYTOW CHCTEMBI JBYMS CIIOCOOAMH: TOYHBIM M TNPHOMMKEHHBIM — IIO

dhopmyie:

S w (0
W, ( Z (jo— jal)+ 2()
I:(D
I'ne W, (0)=0.
Torma nojoxuM:
w.o =27
0 Tu ’
w (W)_ W, W (W)+W (W)+W (W) np0
P 2. npl np?2 np3 2 y
rue:
w (W)=1 6'(1_e—i-w-Tu). 1 _ 0.7312 n 4821 _23 .
i | (w)? 1408w 1+15iw iw/|
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Wnpz(w)=1.6.(1_e—i.(w—wo).Tu). _ 1 - 0.?312 N 4_.821 . 2.3 ;
i-(wW—w,)* 1+08-i-(w—w,) 1+15-i-(wW—w,) i-(wW—w,)

W, (W) =16 (L—e 20Ty, 1 3 0.7312 N 4.821 3 2.3 )

w3 i-(w—2w,)*> 1+0.8-i-(W—2w,) 1+15-i-(W—2w,) i-(W—2w,) |

[Toctpoennsie ADX npexncraBieHs! Ha puc. 4.

| //—\
Im(Wp(w)) 2 ! 0
Im(Wap(w))
—0.57
—_ l—

Re(Wp(w)) ,Re(Wnp(w))

Pucynok 4 — A®X s Wy,(jw) u W, (jw) / Figure 4 — Amplitude-phase characteristic for W, (jw)
and W_,(jw)

Kak BunmHO u3 pucyHka, rogorpadsl UMITYJIbCHOW PA30MKHYTON CHUCTEMBI, IOCTPOCHHBIE
TOYHBIM M MPHUOIM3UTENBHBIM METOJOM, IPAKTUYECKH COBMAAAlOT. YWCIEHHbIE 3HAYEHUs
rojorpagoB HUMITYJbCHON PAa30MKHYTON CHCTEMbI, IMOCTPOCHHBIE TOYHBIM M MPUOIMKEHHBIM
METOJIaMH TIPE/ICTAaBJICHBI B TA0J. 1.

Tabauna 1 — YnciaeHHble 3HaYeHUs roqorpagos, NoCTPOEHHbIX pa3HbiMu MeTogamu / Table 1 — Numerical
values of hodographs constructed by different methods

TouHbBIN MeTOT [MpubnmxeHHbIi MeTo
n=1 -1.621e-5+4.679¢-4i -1.554e-5+3.588e-4i
n=2 1.121e-5+1.055e-4i 4.92e-6+5.102¢-5i
n=3 1.113e-5+5.39¢-5i 3.541e-6+1.792e-5i
n=4 1.072e-5+3.576e-5i 2.667e-6+9.142e-6i
n=>5 1.046e-5+2.658e-5i 2.189e-6+5.665e-6i
n==6 1.03e-5+2.095e-5i 1.904e-6+3.927e-6i

=7 1.02e-5+1.71e-5i 1.72e-6+2.915e-6i
n=8 1.013e-5+1.424e-5i 1.593e-6+2.26e-6i
n=9 1.009e-5+1.201e-5i 1.5e-6+1.801e-6i
n=10 1.005e-5+1.02e-5i 1.429e-6+1.46e-6i
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1.003e-5+8.671e-6i

1.374e-6+1.195¢-6i

n=12

1.001e-5+7.352e-6i

1.329e-6+9.815e-7i

n=13

9.995e-6+6.185¢-6i

1.293e-6+8.041e-7i

n=14

9.984e-6+5.133e-6i

1.263e-6+6.527e-7i

n=15

9.976e-6+4.167e-6i

1.24e-6+5.203e-7i

n=16

9.969e-6+3.265¢e-6i

1.222e-6+4.019e-7i

n=17

9.965e-6+2.41e-6i

1.209e-6+2.936e-7i

n=18

9.962e-6+1.589e-6i

1.2e-6+1.922e-7i

n=19

9.96e-6+7.895e-7i

1.196e-6+9.509¢-8i

n=20

9.959%-6

1.196e-6-1.228e-10i

JInsi OLlEHKM YCTOMYMBOCTH 3aMKHYTOM HMITYJbCHOW CHCTEMBI M €€ IPEIEIBHOTO
K03 duIIMeHTa YCHIIEHUS TPOU3BEAEM pacueT 10 JABYX KPUTEPHSIM.

Ilo xpumepuio Havikeucma.

Jlnst obecriedeHnsi yCTOWYMBOCTA UMITYJILCHOM CHCTEMBI HEOOXOIMMO 4TOOBI romorpad
Pa30MKHYTOH UMITYJILCHON CHCTEMBI He 0XBaThIBaeT TOuKy (-1; jO).

3HaueHue MpenenbHOro Kod(puirenTa yCuiIeHus pa3oMKHYTOW MMIYIbCHOW CHCTEMBI

HailIeM U3 NPONOPIUH:

K -0,84;
Knpea -1
Ortkyna:
1
K, =—— =119.
w084
Ilo kpumepuio I'ypsuya.

Haiinem nepenarounyto ¢pyukiuto 3aMkaytoit MCAY, BbienuB KO3QPUIIMEHT yCUICHUS

W, (p)= Pl

T1+W(p)  a,-€"" +(a, +Kb,)-eP" +(a, + Kb,)-e"" +(a, + Ky)’

Beenem 0003HaueHne z = e®

2p-T, p-Ty
b,-e®v+b -e” +b,

T

"v M 3alMIIEM XapaKTepHUCTUYECKOE YpaBHEHHE:

A =a,-e"" +(a,+Kb,)-e*" +(a, + Kb)-e"™ +(a, + Khy).

HpOI/IBBeI[eM MMOACTAHOBKY:

1+v
Z= ;
1-v

A=A -VE+ A -VZ+A v+ A;
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rac

A, =a.1-a.0-a.2+a.3-K*h.0+K*h.1-K*h.2 > 0;

A =7,924>0;

A, =3*a.0-a.1-a.2+3%a.3+3*K*h.0-K*h.1-K*h.2 > 0;
A, =0,076>0;

A =a.2-a.1-3*a.0+3*a.3-3*K*h.0-K*h.1+K*h.2 > 0;
A =1,636*107 > 0;

A, = a.0+a.1+a.2+a.3+K*0.0+K*0.1+K > 0;

A =16>0;

Tak kak Bce ko3(pduuueHTsl Ai monoxutenbHbl, To 3amkHyras WCAY ycroituuba.
3HaueHue NpeesIbHOT0 KOdPPUIIEHTa YCUICHHUS:

K, .,=109.

npeo
Ilocmpoenue nepexoonozo npoyecca y(t) ons samknymotu umnynvcHot CAY.

Jnst moctpoeHust mepexomHoro mporecca 3amkHyrod  MCAY  mpeoGpasyem
nepeaTouHyo:
b, -€°"™ +b, -e”™ +b, _Y'(p),
a,-e*"™ +(a, +Kb,)-e*"™ +(a, + Kb, )-e*™ +(a, + Kby) X" (p)’

W, (p)=K-

BEINOHEB IPE0OPA30BAHHS, MIOTYIHM:
K-X"(p)- (b2 e Pl b e P 4 he P )=Y*(p)- (a; +(a, + Kb,)-e PT +
+(a,+ Kb )e™P™ +(a, + Kby )e*P™).
Ilepeiizem OT H300PaXKEHHS K OPUTHHAY, ITOTyUas PA3HOCTHOE YPaBHEHHE:
Kb, -x((I1-1)T,)+ Kb -x((1-2)T, )+ Kb, - x((1-3)T, ) =a, - y(IT,) +
+(a, +Kb,) -y ((1-1)T, )+ (a, + Kb) - y(1-2)T, ) + (8, + Kby) - y (1 -3) T, );

a, + Kb +K a, + Kb b
)’i:_g'yu_a1 bl'yifz_u'yifa"‘K_z’X
R 8 8 R

i-1 +

+Kﬂ-xi72+K&'x

a3 a3 i-3*
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I'padmk mepexoaHOro Mporecca, MOCTPOSHHBIH Ha OCHOBE IOCIEAHETO COOTHOIICHHUS,
n300pakeH Ha puc. 5.

2

1.5 1

=]
]

— 0.5
3 4
o S5=10 1= 10 1.5=10 2:210

Pucynok 5 — Ilepexonublii mpouecc B 3amkHyToit UCAY / Figure 5 — Transient process in a closed-loop ISAU

UucneHHble 3HAYEHUS MEPEXOJHOr0 Ipolecca B OIpPE/eIeHHbIE MOMEHThl BpPEMEHH
3amkHyTOit UCAY mipencraBieHsl B Ta0II. 2.

Taﬁ.lmua 2 — YucjieHHbIE 3HAYEHUA IepPexoaHoro mpomnecca B onpeaejieHHbl€ MOMEHTbI BPDEMEHHU /
Table 2 — Numerical values of the transient process at certain points in time

Homep mara MomMmeHT BpeMeHHn igzzzg:l: NePeXoAHOr 0
1 0,01 -0,00001945
3 0,03 -0,00005227
9 0,09 -0,00001211
10 0.1 0,00002729
50 0.5 0,021

80 0.8 0,078

- 0.9 0,106

130 13 0,267

150 15 0,374

250 2,5 1,065

PaccunTaeM cTaTH4YecKyro U KHHETUYECKYIO OUIMOKY 3aMKHYTOM UMITyabcHOU CAY.
Pacuet Oynem BecTu 1o cieayromum Gpopmynam:

X, = Iim(e’”“ —1)- Xs (P);

X)X (P

Cmamuueckas owudka.
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Ha Bxoze cucremsr X(t)=1(t)

. ; ep'Tu ep'Tu
X,,,, = lim(e?™ -1) o = ————=0.
1+ K b, -e“” +b e’ +bh, M -1

P+ a,e*P ta eP +a,

a,e

Kunemuueckas owubka.

Ha Bxone cucremsr X(t)=t-10(t)

1 . T ePT
X(p)==: X (p)=—"—;
( ) p2 ( ) (ep‘Tu _1)2

o e 1 T,e’
X = |pILT(1)<epT“ ~1)-X;(p)= Ipm(e““ -1)- 1+W. (p) (ep.ne_l)z B

lim 1
0Pt —1 1+W, (p)’

. TePm 1
Xoxuu =lim T, : 2pT P,
0P —1 b, e +b e +Db,
I+ K——5 257, b,
a,e +a,e +a -e"v +a,

=0,757.

Pe3yabTaThl MCCIEIOBAHNM M HUX 00CYXkKIeHHe. DKCIEPUMEHTAIbHbIE HCCIEAOBAHMS,
MIPOBEJACHHBIE HAa OCHOBE IOJYYEHHBIX BEIMYMH, MOKA3ajdd Pa3HUIy MEXAY aHAIUTHYECKUM
pEIICHUEM U SKCIICPUMEHTAIbHBIM B cpenHeM Ha 10 % [2-4].

3aki0ueHue. AKTyalbHOCTh BBIIIOJHEHHOTO UCCIEIOBAHMS ONIPENETSAETCS CIOKHOCTBIO
peanu3aluy HENMHEMHBIX cucTeM ynpaBieHus. OJHAKO [JaHHbIE CHCTEMbl HE 3aBHUCST OT
pacipenenéHHOCTH IO TMPOCTPAHCTBEHHOW o0yacTu, 3aHUMaeMoil oOBeKkToM. UTo KpaiiHe
OTPULIATENILHO CKa3bIBAETCS MPAKTUUYECKOM MCIOJIb30BAaHUU MOJYYEHHBIX pe3yJabTaToOB. B cBs3n
C 3TUM HEO0OXOJUMO, MPUHIIUNHAIBLHO PACHIMPUTH KJIacC YIPABISIOUIUX BO3JCHCTBUMN, TIPEKIC
BCETO 3a CYET BO3MOYKHOCTH BKJIFOUEHUS B UX YHUCJIO MPOCTPAHCTBEHHO-BPEMEHHBIX YIIPABIICHU,
OTMCHIBAEMBIX (YHKIHMSIMH HECKOJIBKHX TEPEMEHHBIX — BPEMEHH U MPOCTPAHCTBEHHBIX
koopauHaT. O HAKO, 3TO OYJET SBISATHCS MPEAMETOM JaTbHEHIIEro NCCIIeIOBAHMSL.
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Annomanyusa. Ilocmpoenue mooenu OunapHou Kiaccuguxayuu Os1 NPOSHOZUPOBAHUSL MUNA
obvaenenue 6 oonaunvix ATS (cucmemvl omcnesicueanus KaLouoamos) o npueme Ha pabomy (3aKoHHblE
WU MOWEHHUYECKUE), MOJIcem ObIMb PeueHo, 8 MOM YUCe, U C UCHOTb308AHUEM PA3TUYHBIX AlI2OPUMMO8
MAuurH020 00yyenust. s 0anHou pabomul ObiiU 8bIOPAHLI MPAOUYUOHHBLE ANOPUMMbL KIACCUDUKAYUU,
sxarouaiom LSVC (Linear Support Vector Classifier), GBT (Gradient Boost Tree) u RF(Random Forest).
Ooun u3 no0xX0008 K NOCMPOEHUIO MAKOU MOOETU 3aKTIOHAEMCS 6 8bIAGIEHUU U COOPE COOMBEMCMBYIOUUX
ampubymose unu 0cobeHHoCmell, KOmopvle MO2ym HOMOYL OMIUYUMb MOUWEHHUYECKOE 00bssIeHue O
npueme Ha pabomy om 3axonHo2o. Hexomopvie uz @ynxyuil, komopvie mozym Ovimv noje3nvl npu
OOHAPYICEHUU MOUEHHUYECKUX O0O0BAGNIeHU O BAKAHCUSX, GKIIOUAIOM MECMONON0dCeHue pabomul,
onucanue sakancuy, mpebosanus k pabome, 0OIAHCHOCHHbIE 0OA3AHHOCIU, UHGOPMAYUIO O KOMIAHUU U
Odanmuvle 0 pexpymepe. [locie ueco paznuunvle areopummvl MAWUHHO20 00YYeHUs MO2ym Oblmb 00)UeHbl
Ha NOO20MOBNEHHbIX HAOOPAX OAHHBIX C UCHOIB308AHUEM CMAHOAPIHLIX Memo008, MAKUX Kax
nepexkpecmuas npogepxa, Ois OYeHKu ux npouzgooumenvrocmu. IlIpouzeooumenvHocms 00Y4eHHBIX
Mooenel modcem Oblmb OYEHeHA ¢ UCNONb308AHUEM PA3IUYHBIX OYCHOUHBIX NoKa3amesnell, maKux Kax
MOYHOCMb, NPEYUIUOHHOCMb U Om3bisuUsocms. Hakoney, naubonee sagpgpexmuenas modenv mosicem 6vime
6bIOPAHA HA OCHOBE OYEHOUHbIX NOKA3amenel, a 3amem 6HeOpeHa 8 NPOU3B0OCHEEHHYIO cpedy, 20¢ ee
MOJICHO UCNOAL306AMb OIS KlAcCupurayuy o00vaeieHull 0 6AKAHCUSIX KAK MOULEHHUYEeCKUX WU Hem.
Baoicrno ommemums, umo modens maxice 00NHCHA HOCMOSHHO OYEHUBAMbCS U OOHOBNIAMBCS C MeYeHUueMm
8pemenu, ymodvl obecneuums ee HAOeIHCHOCb U dpghexmusnocms. Hcxoods uz pe3yromamos mMempux
oyenku, Ovln coeran Gvlgo0, umo kaaccuguxamop GBT  noxazvigaem  6onee  8bICOKYVIO
NPoU3BOOUMENbHOCHb U MOYHOCHb No cpaghenuto ¢ kraccuguxamopamu LinearSVC u RF na oannom
Habope. Oonaxo cmoum yuumsisamn, umo kiaccuguxkamop GBT mpebyem 6oavuie spemenu Ha 00yueHue
u npocuosupoganue, v GBT epema 208.738579 ¢, a y LSVC u RF (64.267132 u 71.024914,
coomeemcmeenno). Yuumvleas pe3yiomamvi OYeHoK Oisi pabouell Yacmu npocpammbvl UCHOTb308ANU
modenv GBT. J[na peanusayuu npozrosuposarus 6ulio npogedeno mauunuoe odyuenue na GBT, RF u
LSVC na nonvsosamenvckom nadope oannvix Job Fraud, cozoannviii na 6aze oowedocmynuoi EMSCAD.
Ja  pewenus cunbHozo OucbOananca OAHHLIX ObLIA UCHOAL306AHA peanuzayusi Ha Oubauomexe
cunmemuyueckou nepeduckpemuzayuu meuwvuuncmea (SMOTE). Cuauana 6viia noayuyeHa MoOeib,
KOMOPYI0 00yMUIU HA OAGHHBIX C NOMOWbIO Kaaccuguxamopa, yoaneunue uepez TFIDF Vectorizer cmon-cnos
8 6EKMOPHOM NPOCMPAHCIMEE, 3aMeM YMEeHbULAs PA3PAOHOCIb OAHHBIX nepe3azpy3unu OaHuble, HOGMOPHO
© I'opsies B. B., MankaeBa I'. A., Tompasapr T. b., Myukaesa C. C., [Ixaxnaesa E. H., 2025
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00yYUNU MOOeTb U BeKMOpatzep neped UCHOIb308AHUEM UX O/ NPOSHO3Uposanus. [ epaguueckozo
unmepdbetica ucnonvb308ancs Mooyaw tkinter. @ynxkyus predict() ucnonvzyem o0yyeHHYIO MoOelb O/
NpeocKa3aHull Ha 0CHO8e 8eKMOpa NPUIHAKOS.

KiawoueBbie cioBa: o6Onaunsie ATS, [eTeKTHpOBaHHME MOIICHHUYECKUX OOBSIBICHUH,
knaccudukatopsl, mogenu LinearSVC, GBT u RF

s uutupoBauus: Jluoxcu-I opsies B. B., Manxaesa I'. A., ['onvoeape T. b., Myuxaesa C. C.,
Horcaxnaesa E. H. Oyenxa OUHApHO20 NPOSHO3UPOBAHUS MOUIEHHUUECKUX O00BAGNEHU 6 001aUHbIX
cucmemax ons omcenedxcusanusi kanouoamos ATS // Cospemennas nayka u unnosayuu. 2025. Ne 1.
C. 51-62. https://doi.org/10.37493/2307-910X.2025.1.4
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Abstract. The abstract describes the construction of a binary classification model for predicting
the type of job advertisement in cloud-based ATS (Applicant Tracking Systems) as either legitimate or
fraudulent. Various machine learning algorithms can be employed to address this issue. Traditional
classification algorithms, including LSVC (Support Vector Machine), GBT (Gradient Boosting Tree), and
RF (Random Forest), have been chosen for this study. One approach to building such a model involves
identifying and collecting relevant attributes or features that can help distinguish fraudulent job
advertisements from legitimate ones. Some features that could be useful in detecting fraudulent job ads
include job location, job description, job requirements, job responsibilities, company information, and
recruiter data. Subsequently, different machine learning algorithms can be trained on prepared datasets
using standard methods such as cross-validation to assess their performance. The performance of the
trained models can be evaluated using various metrics such as accuracy, precision, and recall. Ultimately,
the most effective model can be selected based on these evaluation metrics and deployed in a production
environment, where it can classify job advertisements as fraudulent or legitimate. It's important to note that
the model should also undergo continuous evaluation and updates over time to ensure its reliability and
effectiveness. Based on the evaluation metrics, it was concluded that the GBT classifier exhibits higher
performance and accuracy compared to the LinearSVC and RF classifiers on the given dataset. However,
it should be considered that the GBT classifier requires more time for training and prediction; GBT takes
208.738579 seconds, while LSVC and RF take 64.267132 and 71.024914 seconds, respectively. Taking into
account the evaluation results, the GBT model was utilized for the operational aspect of the program. For
implementation of the prediction, machine learning was performed on GBT, RF, and LSVC using a custom
dataset called "Job_Fraud,” created based on the publicly available EMSCAD dataset. To address the
significant data imbalance, an implementation of the Synthetic Minority Over-sampling Technique
(SMOTE) from a library was utilized. Initially, a model was obtained and trained on the data using a

52


https://doi.org/10.37493/2307-910X.2025.1.4
mailto:mankaeva.galina@yandex.ru
mailto:dzhakhnaeva-en@yandex.ru

CoBpemeHHas HayKa u nHHosauuum. 2025. Ne 1

classifier, removing stop-words through TFIDFVectorizer in the vector space. Then, after reducing the
dimensionality of the data, the data was reloaded, and both the model and vectorizer were retrained before
being used for prediction. The tkinter module was used for the graphical interface. The predict() function
utilizes the trained model for predictions based on the feature vector.

Keywords: cloud ATS, detection of fraudulent advertisements, classifiers, LinearSVC, GBT, RF
models

For citation: Ligi-Goryaev VM, Mankaeva GA, Goldvarg TB, Muchkaeva SS, Dzhakhnaeva EN.
Assessment of binary prediction of fraudulent advertisements in ATS candidate tracking cloud systems.
Modern Science and Innovations. 2025;(1):51-62. (In Russ.). https://
doi.org/10.37493/2307-910X.2025.1.4

BBenenne. CucreMbl pEKpyTHHTA, TaKXKe H3BECTHBIE KaK CHCTEMBI OTCIIC)KHUBAHUS
kauauaatoB (ATS), cranu BaKHBIM MHCTPYMEHTOM COBPEMEHHOTO YIIPABJICHUS YEJIOBEUCCKUMHU
pecypcamu. DTH CUCTEMbI ONTHMH3UPYIOT MPOIIeCcC HaiiMa, ToMoTast peapUATHIM () (HEKTUBHO
yIpaBJATh OOBSBICHUSIMHU O BAKAHCHSIX, OTCICKMBAHMEM KAaHIUAATOB, MPOBEPKOW pe3loMe U
pabounmu mporieccaMu HaiiMa. B CBsi3W ¢ pocTOM MOMYISIPHOCTH OOJNAYHBIX PEIICHUH IENBI0
JAHHOU CTaThU SIBIISIETCS MU3YYCHUE MCCIEI0BAHUS PhIHKA PEKPYTHUHTOBBIX CUCTEM (B TOM YHCIIE
B Poccun) ¢ o0coObiM akmeHToM Ha ¢yHKIHOHaIbHOCTH obOnaunbix ATC u mpoGnemy
MOIIICHHUYECTBA C BAKaHCHUSMU B AaBTOMAaTHU3UPOBAHHBIX CHCTEMax IMoA0Opa TepcoHala.
JlanmmadT cepBucoB HaiiMa B Poccum OBICTpO pa3BUBaeTCs, 1 KOMIIAHWH UIIYT MHHOBAITMOHHBIC
1 3¢ (heKTUBHBIE CITOCOOBI IPUBJICUCHUS U yIeP>KaHUS JIyYIINX CIICIUATHCTOB. B mocienHnue rosl
HabupaeT 00OPOTHI BHEJAPEHHE PEKPYTHMHTOBBIX CHCTEM, B TOM uucie obmaunbix ATS, 4To
MO3BOJISIET TOJB30BATENSIM TMOJY4aTh K HEMY YIAJICHHBIH noctym depe3 HMHTepHer 0e3
HEO0OXOMMOCTH JIOKAJTLHON YCTAHOBKH WJIM O0OCTy kuBaHwus [1].

OynknuoHanbHOCTh 00MauHbIX ATC B Poccun. dyHkimonansHOCTh 00mauabix ATC B
Poccuu 3HaunTEeNnEHO MPOIBUHYIIACH BIIEPE C HECKOJIBKUMHU KIIFOUEBBIMU (DYHKIMSIMHU, KOTOPBIE
YIOBJIETBOPSAIOT YHUKAJIbHBIM TpeOOBAaHUSM POCCHMCKOIO pbIHKA TOA00pa MepcoHala.
Hexkotopsie u3 npumedarensHbix GyHKimii oonagnoii ATC B Poccun Bkitouaror B ceOs:

1. HacrpauBaembie paboune mpomeccel. Cloud ATS B Poccum mnpennaraer
HacTpanBaeMble paboune MpOIEeCChl, KOTOPble MOTYT OBITH aaNTUPOBAHBI B COOTBETCTBUH C
KOHKPETHBIMHU MOTPEOHOCTSIMHU M TIPOLIECCaMy HaiiMa poccuiickoro ousneca [2].

2. Jlokanmzammst. O6maunass ATC B Poccum uacto moctaBisieTcst ¢ (yHKUUSMHU
JIOKANMU3aI1H, BKIIOYAs S3bIKOBYIO MOIEPKKY, KOHBEPTAIUIO BATIOTHI U COOIOIEHUE MECTHBIX
HOPMATHUBHBIX aKTOB ¥ 3aKOHOB O 3aIlIUTE JAHHBIX.

Paz6op u ckpunusr pestome. Cloud ATS B Poccuu 00b14HO BKITIOUAET B ce€0sl pacIIMpEHHBIE
BO3MOXHOCTH aHaJIM3a U MPOBEPKU PE3IOME, UTO MO3BOJSET IPPEKTUBHO YIPABISATH OOJIBIIUMU
oObemamu pestome [3].

3. WuTerpanus ¢ nockamu o0bsBieHuit o BakaHcusax u corcerssmu. Cloud ATS B
Poccum dacto wWHTErpupyeTcss ¢ TONYJISPHBIMH JOCKaMH OOBSBIICHUH O BaKaHCHIX |
miatrGopMamM  CONMATBHBIX CETEH, IMO3BOJISAS KOMIIAHUSAM OECHPENsATCTBEHHO ITyOJIMKOBATH
BaKaHCHUHM, TOJIy4aTh 3asBKH M YIPABIATH B3aUMOJCWCTBHEM C KaHAWIATaMH. JTO TOMOTaeT
pacmMpuTh 0XBAT OOBSBICHHUIA O BAKaHCHX M, COOTBETCTBEHHO, PUBJICYH 00JIe€ MUPOKUN KPYT
KaHJU/IaTOB.
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Pucynok 1 — OueHka pa3sBUTOCTH PEKPYTHHIOBBIX CEPBHCOB 110 ynipaBieHuIo kanauaatamu (ATS),
ucnoanzyembix B Poccun / Figure 1 — Assessment of the development of recruiting services for candidate
management (ATS) used in Russia

[IpoGnembl ¢ MOILIEHHUYECTBOM C BaKaHCHSIMM B aBTOMAaTU3MPOBAaHHBIX CHCTEeMaX HaiiMa
(ATS)

HecmoTpss Ha MHOXECTBO HPEUMYIIECTB HCIOJIb30BAHMSI aBTOMATHU3HPOBAHHBIX CHUCTEM
HaiiMa, Takux Kak ATS, CyIIeCTBYIOT Takke MpOOJIeMbl, CBS3aHHBIC C MOIICHHUYECTBOM C
BAaKaHCHUSIMHM TIPU TPYAOYCTpOWcTBE. MOIIEHHUYECTBO C BAKAHCHSIMM OTHOCHUTCSI K IPAKTHKE
pa3MenieHusl MOAMCIbHBIX BaKaHCUI WM MaHUIYJIMPOBAHUS IMPOLIECCOM HailMa i JTUYHOU
BbITOJIbI [4]. HekoTopble u3 npobiem, CBA3aHHBIX ¢ MOLICHHHYECTBOM IIpU MpHUeMe Ha paboTy B
aBTOMAaTHU3UPOBAHHBIX cucTeMax Haiima (ATS), BKIrO4aroT:

1. B HekoTOpBIX cilydasX MOLICHHUKU MOTYT CO3JaBaTh MOJAJICIbHbIE OOBSBICHHUS O
BAaKaHCHUSIX B aBTOMATU3MPOBAHHBIX CHCTEMaX HaiiMa, 4TOObI cOOMpaTh TUUHYIO HHPOPMAIIUIO OT
HUYEro He M0JI03PEBAIONINX COUCKATENeH I BBIMAHUBATh Y HUX JICHBTU.

2. ABTOMAaTH3UPOBAHHBIE  CHUCTEMBl MOJA0Opa TMepcoHala MojaralTcsi Ha
BO3MOXHOCTH aHaIM3a M MPOBEPKU PE3IOME JIJIsi COCTABIICHUS KOPOTKOTO CIUCKA KaHIUIATOB.
OpHako MOIIEHHMKH MOTYT OTIPaBJIATh PanbCU(UIIMPOBAHHBIE PE3IOME MIJIM MaHUIYIHUPOBATH
MIPOLIECCOM MPOBEPKH PE3IOME, YTOOBI UCKA3UTh CBOIO KBAJM(DUKALIUIO, HABBIKU UIIU OTIBIT.

3. B aBTOMaTM3MpOBaHHBIX CHCTEMax HaiiMa MOTYT OTCYTCTBOBaTh 3((EKTUBHBIE
MEXaHU3MbI MPOBEPKU MOUIMHHOCTH MOJHOMOYMNA U KBATH(PHUKAIUN KaHIUAATOB. JTO MOXKET
00JIerYuTh MOIICHHHUKAM [0Ja4yy JIOKHOW MHGOpPMAIUU WU MOJAEIbHBIX TOKYMEHTOB, 4YTO
MpHUBEAET K HallMy HEKBATU(UIIMPOBAHHBIX WJIM HEMOAXOISAIINX KaHIUIaTOB.

4. ABTOMaTU3UPOBAHHBIE CUCTEMBI MTOJ00PA MepcoHala XpaHIT KOHPHASHIIUATHHYIO
JTUYHYI0 U TpodeccnoHalbHyl0 MHGOPMAIUMI0 KaHIUAATOB, YTO AENAaeT MX MOTEHIHATbHBIMU
LHeMsIMU  JUISL YTeUeK JaHHBIX W yrpo3 Oe30MacHOCTH. MOIIEHHUKH MOTYT HCIOJIb30BaTh
YSI3BUMOCTH B CHUCTEME€ JJIsl TMOJIYYEHHMsS] HECAaHKIIMOHMUPOBAHHOIO JIOCTYNa K MEPCOHAIbHBIM
JAHHBIM, YTO MPUBOJAUT K HAPYIICHUSIM KOHPHUACHIIMATHHOCTH U PEMYTAIIMOHHOMY YIIEpOy IS
opraHuzamui [5].
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Pemenne mpobnembl MoleHHMYECTBAa mpH npueme Ha padboty B ATS. Opranuzauuu
JOJDKHBI IIPOBOJAUTH pETYJsApHBbIE ayauThl Oe3omacHOCTH cBoux ATS Juisi BBISIBICHHS U
yCTpaHEHHs MOTEHIIUAIBHBIX YA3BUMOCTEH, KOTOPBIE MOTYT OBITh HCIIOJIb30BAaHbI MOILIEHHUKAMHU.
3TO MOXKET BKIIIOYATh B ce0s BHEAPEHHUE HAJIS)KHBIX Mep 0€30MacHOCTH, TAKUX KaK MU(ppPOBaHHE,
ayTeHTU(UKAIUS U KOHTPOJIb JIOCTYyMa, a TaKkKe CHUCTEMbl (MIBTPAMU W MPOTHO3ZUPOBAHHS
MoreHHnYeckux Bakancuii (COMB).

CoBpeMeHHbIE MOIICHHUKH YMEIIO WCHOJB3YIOT T€ HEJOCTAaTKH B 00JaCTH 0Oecre4eHUun
0e301acHOCTH B cepe MPUMEHEHUS] COBPEMEHHBIX CPEZICTB CBSI3U, B TOM YMCIIe U ceTd HTepHeT,
CEroJHsI MPOTHUBOJEHUCTBUS JUCTAaHIMOHHBIM MolueHHuuYecTBaM (/JIM) pasBuBaroTCs U
UCCIIEYIOTCS,, OHU UMEIOT BO3MOXKHOCTH OBICTPOM ajanTallud U JUHAMUKU B 3aBUCHMOCTH OT
00BbeKTa BHEIPEHM L. TPEOYyeT MePe0CMBbICIIEHUS TEX COLIMATIBHBIX U MPABOBBIX B3aUMOOTHOILIEHUM
KOTOPBIX IPUCYTCTBYIOT B IU(PPOBYIO 310Xy. OJTHUM U3 TAKUX BaXKHBIX U3MEHEHU OT 29 HOSOps
2012 r. Ne 207-®3 «O BHeceHMM U3MEHEHUH B YTrosoBHBIN Kojekc Poccuiickoit denepauuu u
OT/IeNIbHBIE 3aKOHOJaTeldbHbIe akThl Poccuiickoii deneparuu» [6], OTBETCTBEHHOCTh 3a
MIPOTUBONPABHbIE JEMCTBUS 3aKOHOJATENb pPa3TpaHUUYM 1O MPABONPUMEHEHHMIO B 00JacTsIX
neiictus (ct. 159.1-159.6 YK P®).

MarepuaJjbl 1 MeTOAbI Mcciael0BaHuil. B nanHo# paboTte onpeaenseTcss ONTUMAaTbHBIN
KJIacCU(pUKATOp X, KOTOpbIM MakcuMusupyeT f(x)- 1meneByt0 (yHKIUIO, OCHOBAaHHYIO Ha
NpeBAPUTENILHO BBHIOPAHHBIX MeTpuKax. 3amada f(X) MoxkeT ObITh pelieHa pa3IuYHbIMU
crocob6aMu, B 3aBUCUMOCTH OT KOHKPETHBIX TpeOOBaHMM M orpaHnyeHuil 3amaun. Hampumep,
MOXXHO OIpeneiuTh f(X) Kak CyMMy TOYHOCTHU M MOJIHOTHI KiIacCH(UKAMM, WIH KaK JOJIO
MpaBWJIBHO  KJIacCU(PUIMPOBAHHBIX  MOIIEHHMYECKHMX  BakaHCHMM OT  ofmero  yucnia
MOIIIEHHUYeCKUX BakaHcui. [Ipu 3ToM precision u recall 4acTo MCHOMB3YIOTCS COBMECTHO TPH
OLIEHKE KauecTBa KJIACCU(PHUKALMU, TOCKOJIbKY OHHU MPEIOCTABIAIOT HHYOPMAIUIO O PA3IMUHBIX
acCIeKTax MPOU3BOAUTEILHOCTU MOJENH [7].

B kauectBe 1ieneBoii pynkuuu f(x) Obuta BeIOpana Gopmya:

F(x a +a N max.

X — MHOXECTBO KIacCU(UKATOPOB, KOTOpPBIE MOTYT OBITh HCIIOJB30BAHBI IS
KJaccu(UKaIy BaKaHCUH

al u a2 — BecoBbie K03 GUIIUEHTHI C orpaHudeHreM al + a2 =1

B 3amadye oOHapyXeHHsSI MOIIICHHUYECKUX BAaKaHCHI B OOBSBICHUAX, HanO0JIee BAXKHBIM BCE
xe sBisiercst Metpuka Recall, Tak kak Jiydiie MpoIycTUTh HECKOJIBKO JIOXKHOTIOJIOKHTEIBHBIX
pe3yabTaToOB (MPABWIBHBIX BAaKAHCHI, MOMEYCHHBIX KaK MOIICHHUYECKHE), YeM MPOIYCTUTh
peabHYI0 MOIIICHHHYECKYIO BaKaHCHIO (pHC. 2).
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Pucynox 2 — Marpuua nyrauuusl / Figure 2 — Confusion Matrix

Jlnst peanmuzariuu mporHO3WpOBaHuUs ObLTO TpoBeeHO MarmuHHOe oOy4ueHue Ha LR, RF u
DT nwa EMSCAD [7]. ns pemieHus CHJIBHOTO aucOajlaHca JaHHBIX Obla HMCIOJIb30BaHA
peannzanus Ha OMOIMOTEKE CHHTETUYECKOM mepenuckperu3anuu MeHbnHcTBa (SMOTE).
CHayana Obl1a MMOJIy4€Ha MO/JIENIb, KOTOPYIO OOYYMIIM Ha JAHHBIX C TIOMOIIbIO KIIacCH(pHUKaATOpa,
ynanenue yepe3 TFIDFVectorizer cromn-cioB B BEKTOPHOM HPOCTPAHCTBE, 3aT€M YMEHbIIas
Pa3psAIHOCTh JAaHHBIX MEepe3arpy3wiiv TaHHbIE, TOBTOPHO OOYUMIIN MOJIENh M BEKTOpai3ep nepen
WCIOJIb30BAHMEM HX Ui MporHo3upoBaHus. s rpaduueckoro mHTepdeiica HCmonab3oBaics
moayib tkinter. @ynukius predict () mcmosnb3yer 0OydeHHYI0 MOJEIb ISl TPOTrHO3a HAa OCHOBE
BEKTOpa MPU3HAKOB.

[Tonwp30oBaTenbckuii HAOOP TAHHBIX

Ha6op mamueix EMSCAD (Employer-Submitted Scam Corpus and Definitions)
MPEIOCTABIISIET LIEHHBIM pecypc JUisi 00y4eHUs M OLIEHKH MOJIeNeld MalluHHOTO OOy4YeHUS IS
BBISIBJICHHSI MOILLIEHHUYECKUX OOBsABIEHUM 0 BakaHcusix. OH coctouT u3 18 242 o0bsaBieHHit 0
npueMe Ha paboTy, U3 KOTOphIX 866 MomeHHuW4eckux W 17 376 3akoHHbIX. Habop maHHBIX
JIETKOJIOCTYIIEH U 00€CleYrBaeT peaMCTUYHOE TPEJCTaBICHUE O MOIIEHHUYECTBE C
TPYIOYCTPOMCTBOM B pEAJIbHOM MHpPE, YTO JAENACT €ro HJCalbHBIM BBIOOPOM [UIsl HAIIEro
uccaenoBanus. J{Jst yydiieHus JoKaau3auu ObUT CO3/1aH Nob30oBaTenbekuii dataset Job_Fraud
u3 12 700 o6wasienuii ¢ 0,5% QelKoBbIX BAKAHCKUH.

W3BneueHmne npuzHakoB

Jnsa pazpabotku >(pPEeKTHBHOM MOJENM MAIIMHHOTO OOY4eHHs KpailHe BaKHO H3BIICYb
3HaunMble GpyHKIMK U3 Habopa nanubix Job_Fraud.

A.Ilpeno6paboTka

Bnauane BeIMonHSIETCS 3arpy3ka U MOJAroToBKka naHHbIX. Kog 3arpyxaetr Habop JaHHBIX O
BakaHcusx u3 ¢aitna CSV, mpenBaputenbHo oOpabaTbiBaeT NaHHBIE ISl CO3AAHUS HOBOTO
cTonbua "Tekctr" myremM OObeIUMHEHHs] HECKOJbKUX APYTUX CTOJIOIOB, a 3aTeM pa30HBaEcT 3TH
JaHHBIE Ha oOOydJamImue M TecToBble HaOopbl. TekcToBble MaHHBIE B CcTOJOIE "text"
BeKTOpHU3yI0TCs ¢ momotisio CountVectorizer. [lanee, Mmonens 00ydaeTcss Ha OCHOBE 00yJaroIInX
JAHHBIX U OIIEHUBAETCS Ha OCHOBE TECTOBBIX JIaHHBIX.

df = pd.read_csv(job_fraud.csv’)

# 00beTMHUM HECKOJIBKO TOJIeH OOBSIBICHUHN A KaXKIO0W 3aMKUCH B OJTHOM CTPOKe

df['text] = df[['title’, 'location’, 'department’, ‘company_profile', ‘description’, requirements’,
'benefits]].apply(lambda x: ' ".join(str(i) for i in x if not pd.isnull(i)), axis=1)

I'e Bce TexcToBBIE MO 0O0BEAUHEHBI B OIMH CTONOET] 'text'.

Coznaetcst pyHKIUS, KOTOpasi OyAeT MPUHUMATh TEKCTOBYIO CTPOKY M BO3BPAIaTh CIICOK
MIPU3HAKOB:
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def get_features(text):

return features

Ota ¢GyHKIUS HW3BIEKACT CPEAHUN BEKTOp IS BCEro JIOKyMEHTa M J100aBisieT Bce
reorpaduueckue cymuoctu (GPE) kak oTaenpHble TpU3HAKH, TOCIE YEro MOXHO Oyrer
MCIIOJIB30BATh Ty (PYHKIUIO /ISl M3BJICUCHUS IPU3HAKOB M3 BCEX OOBSBICHUI B NICKOMOM Habope
TaHHBIX:

y = df[ fraudulent’].tolist()

for text in dff'text’].tolist():

X.append(get_features(text))

b.MammunaHO€ 00y4eHue

@aiin training.pkl u ¢aitn model.pkl - 3To nBa pasHbIX ¢ailna, KOTOpbIE UMEIOT 0COOEHHOCTH
CBOETO Ha3HAUCHMS.

Training.pkl - ato daiin, xoTOpHIil CONEPKUT JaHHBIC, MCHOIB3YeMbIC ISl OOYydCHHUs
MO/IEJTH MAITMHHOTO 00y4eHusi. OH MOKET BKITIOYATh B Ce0sl pa3IMuHbIC THUIIBI JAHHBIX, TAKHE KaK
TEKCTOBBIE JOKYMEHTBI, H300paKeHUS WJIH YMCIIOBBIC TAHHBIE, KOTOPHIE OBLTH UCTIONb30BaHBI IS
HACTPOMKH MMapaMeTpOB MOJIENU. DTH JTaHHBIE OOBITHO MCIIOJIB3YIOTCS ISl OOyUeHHs MOJCITH Ha
HOBBIX BXOJIHBIX JIAHHBIX, YTO MO3BOJISIET MOJICINIH JIefiaTh OoJiee TOUHbIe MPOrHO3bI [9].

Model.pkl, ¢ npyroit ctoponsl, sBisieTcst haiIoM, KOTOPBIA COACPKUT OOYICHHYIO MOJIEITh
MalIMHHOrO oOyueHus, KoTopas Oblla CO3/laHa Ha OCHOBE JaHHBIX, COXpaHEHHBIX B (aiiie
training.pkl. DTa MOAeTh MOXET HCIOJB30BATHCSA LIS TPEACKAa3aHUsI PEe3yIbTaTOB Ha HOBBIX
JAHHBIX, KOTOpble HE OBLIM MCHOJb30BaHbl MpH ee oOyueHuH. B oTimume ot training.pkl,
model.pkl 00pI9HO YK€ HE HYKAaeTCsl B U3MEHEHUH U MOXKET OBITh UCIIOJIH30BaH HAMPSMYIO TSI
MOJIy4EHUs Pe3yIbTaTOB.

Taxum o6pazom, training.pkl u model.pkl - 1Ba BayKHBIX KOMITOHEHTA MPOIECCAa MAIIIMHHOTO
oOyueHus, re MEepBbIA HCIONb3yeTCs JUIsl O0y4eHHs] MOJEIH, a BTOPOM - JUId IpPHUMEHEHUs
00yu4eHHOI MOJIeNTi Ha HOBBIX JAHHBIX.

Jlst mosmyuenust Mmosieny model.pkl, Hy»KHO BBITIOJTHUTH CJICTYIOIIHE IIIarHy:

¢ O0yunTe MOJIEJIb MAIIMHHOTO O0y4YeHHS Ha 00Y4aroIuX TaHHBIX.

e CoxpaHuTe MOJENb, HCMOIL3Yys (GyHkmuio joblib.dump() u mepenath el 0OydeHHBII
00BeKT MosienH U uMs (aiina, B KOTOPBIM HY)KHO COXpaHUTh MoJienb. Hanpumep:

joblib.dump (dt, 'model.pkl’), rae «dt» B manHom npumepe Decision Tree Classifier.

B. JlucGamanc gaHHbIX

Uto6s!I pemnth npobiemy aucbasaHca JaHHBIX, MOXHO HCIIOJIb30BaTh TAKUE METOIbI, KaK
MepeIMCKpeTH3aisl WM 3aHIDKeHHas JucKperusanus. M30biTouHas BeIOOpKa Mpearnosaraer
yBEJIMYCHHE YHCTa IK3EMIUISIPOB B KIACCe MEHBIIMHCTBA, B TO BpPeMs KaK HEI0CTAaTOYHAs
BBIOOPKA Mpe/roiaraeT yMEeHbIICHHE YUCIIa SK3eMILUISIPOB B Kilacce OonbinHcTBax [10].

OaHuM U3 MOMYJSPHBIX METOJOB MEPEAUCKPETU3ALNU SBISIETCS METOJ| CUMHTETUYECKOU
nepenuckperusanui MeHbnHCTBa (SMOTE), KOoTOpBI co3A3aeT CMHTETHYECKHE BEIOOPKH ITyTEM
MHTEPIIOJISIIINYA MEXAY COCEIHUMH 3K3EeMIUISIpaMu Ki1acca MeHbIIMHCTBa [11].

Jlnst Bemmonnenuss SMOTE 6ubnuoteka imblearn na Python, kotopas mpemocrasisier
peanuzanuo SMOTE:

from imblearn.over_sampling import SMOTE

smote = SMOTE(random_state=42)

X_train_resampled, y_train_resampled = smote.fit_resample(X_train_vec, y_train)

OTOT KOJA BBINOJHAET BBIOOPKY oOywaromux JaHHbIX ¢ nomombeio SMOTE. Meroa
fit_resample nmpunrmaet BekTopbl 00bekTOB (X_train_vec) u metku (Y_train) B kauecTBe BXOJHBIX
JIAHHBIX M BO3BPAIlACT IIEPECMOTPEHHBIE BEPCUU 000UX.

[Ipu pemenun npoOneMbl aucOaIaHC YacTO COMYTCTBYIOLIEH MpoOiIeMoil MOXET cTaTh
npobnema pazpexxeHHbIX faHHbIX ([TP1). Pemmth Takyro mpobiaemMy MOKHO PELIUTb, UCHOJIb3Ys
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METOJbl YMEHBIICHUS Pa3MEPHOCTH, TaKHe KaK aHaau3 ri1aBHbIX KommnoHeHT (PCA) wim
yCEUYEeHHasi JIEKOMIIO3UIUS MO CHHTYISIpHBIM 3HadeHusM (SVD). Otu meTtonpl yMeHbIIaoT
pPa3MEepHOCTh JaHHBIX, COXPAHSSA MPU 3TOM OOJIBLIYIO YAaCTh JTUCIIEPCHU.

[Ipu sTOM Hamo mMpeoOpazoBaTh MACCHB B CIIMCOK CTPOK, MPEXIE 4YeM IepelaBaTh €ro
MeToy vectorizer fit, ¢ momomibio metoza tolist() maccuBa NumPy:

vectorizer.fit(X_train_transformed.tolist())

PesyabTaTsl HcciieqoBaHMii H MX 00CyKIeHHeE.

Tadauna 1 — MeTpUKH olleHKH KJIaccupukaTopoB MammuHoro odyvenusi / Table 1 — Machine learning
classifier evaluation metrics

Kaaccnduxatopsl Merpukn onenru —
Accuracy Precision Recall AUC Bpemst
1 GBT (0.25%) 0,958420 0,924812 1,000000 0,997500 199,821130
2 GBT (0.50%) 0,951128 0,912916 0,997861 0,995594 208,738579
3 LinearSVC (0.50%) 0,923077 0,894339 0,963415 0,972366 64,267132
4 RF (0.50%) 0,921589 0,892537 0,959358 0,971597 71,024914

W3 mpenocraBieHHOTO BBIBOJIA KOJa, MOJXKHO CHENaTh CIEIYIOIIUE BBIBOJIBI O
npou3BoauTenbHOCTH KiaccupukatopoB GBT (Gradient Boosted Trees), LSVC(LinearSVC) u
RF (Random Forest):

B o6oux cmywasx mns kmaccudukaropa GBT (kak 25% mannbix, Tak u 50% ITaHHBIX)
mokasai 0oJiee BBICOKYIO TOUHOCTB (Accuracy) mo cpaBHeHuro ¢ knaccudukaropamu LSVC u RF
NP UCIOJIb30BaHUH (Tabm. 1).

Tounocts (Precision) kaccudukanuu Juist kjaacca MoueHHu4ecTBa (Metka 1.0) Takke Obia
BhIlIe y kiaccudukaropoB GBT no cpaBHEeHMIO € IpyruMu Ki1accu(pUKaTOpaMH.

[Tokazarens ot3wiBa (Recall) kmaccudukanuu st Kiracca MOIIEHHUYECTBA ObLT BEICOKUM
Ul BcexX Kiaccudukatopos, 6mauzkuM K 1.0. Omsare ke, kinaccupukatop GBT umen memHoro
0oJiee BHICOKUI TTOKa3aTelNb.

[Tnmomane nmox kpuBoir (AUC), koTOpas SIBISETCS METPUKOM, M3MEPSIOIICH KaduecTBO
Kiaccudukaiyu, onsTh OblIa BRICOKA TS BeeX KiaccupukaTopoB. OaHako kinaccupukatrop GBT
MPOAEMOHCTPUPOBaAII HEMHOTO OoJiee Bricokyro AUC.

Bpewmsi, 3arpaueHHoe Ha 00y4eHHE W MPOTHO3UPOBAHUE, OBLIO 3HAUUTENBHO OOJIbIIE IS
knaccupukatopa GBT mo cpaBaenuto ¢ knaccudukaropamu LinearSVC u RF. Mcxoas u3 atux
pe3yNIbTaTOB, MOKHO cienaTh BbIBOA, 4To Kiaccupukarop GBT mokasbiBaeT 0oJiee BBICOKYIO
MIPOM3BOIUTEIHLHOCTh M TOYHOCTh IO CpaBHEHHUIO ¢ kiaccudukaropamu LinearSVC m RF nHa
nanHoM dataset. OHaKO CTOUT y4UTHIBaTh, uTo Kiaccupukarop GBT Tpebyer Gombliie BpeMeHu
Ha oOydeHHWe W TMPOTHO3UWPOBAHME. YUMTHIBAs peE3yJbTaTbl OIEHOK /sl pabodeil yacTu
MpOrpaMMsbl Ucnonb3oBaiu Mojaens GBT.

C. IIpenckazarenbHas 4acTh

B nepBoii yacTu ko/a ObLIN MOTYYEHBI MOJIETH, KOTOPYIO TOJIBKO YTO OOYYMIIA Ha TAaHHBIX
C TOMOIIBI0 KIacCH(pHUKATOpa, €CIU 3arpykaTb COXpPaHEHHYI0 MOJelb U BeKTopaisep Oe3
MOBTOPHOTO OOyuYeHHUs Ha HOBBIX JIAHHBIX, TO B pe3yjbTaTe, €CIM JAaHHbIC IS MpeJCKa3aHus
HUMEIOT OTJINYHS OT OOyYaroNINX JaHHBIX, TO 3TO OOBIYHO MPHUBOIUT K OIIMOKaM Kiaccuukanuu
[12]. Ans penieHus 5Toii MpoOIeMbl HA0 Mepe3arpy3uTh JaHHbIE U MOBTOPHO OOYYHB MOJETH U
BEKTOpaii3ep mnepena UCMOIb30BaHUEM UX JJIs TPEICKa3aHMUs.
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BeegnTe faHHEIE ANA NPOTHOIMPOBAHNA

Teacher Volgograd 500-600 high We help teachers get safe amp secure jobs abroad
:) Play with kids, get paidl

BcraeuTe u3 Bydepa obuena
Mpejckazate

Pesynetan: 310 0BBABNEHNE OTHOCHTCA K KaTETOPMI DEANEHBIX BAKAHCHI

Mogene

PucyHok 2 — IIpumep peaibHbIx o0bsiBaeHnii / Figure 2 — Example of real ads

B xoze uMmopTapyroTcs He0OX0oAMMBbIE OMOIMOTEKU U co3aeTcs rpadudeckuil uHTepderic
¢ momotisto Momyns tkinter. @ynkmus predict() momydaeT TEKCT M3 BUDKETa text box, 3atem
OYHMINIACT €ro OT 3HAKOB NPENHHAHUS W Mpeo0pa3yeT B BEKTOpP MPH3HAKOB C ITOMOIIBIO
coxpaneHHOTO paHee oobekTa CountVectorizer (vect). 3aTemM QyHKIHS HCTIOJIB3YeT OOYUYCHHYIO

MO/IENTb, YTOOBI C/ENIaTh MPEACKa3aHNe Ha OCHOBE BEKTOpa MPU3HAKOB (puc. 2 u 3).

ey
p
tg

tg

BeeanTe AaHHBIE ANA NPOrHO3NPOBAHNA

Teacher Volgograd 500-€00 high We help teachers get safe amp secure jobs abroad
1) Play with kids, get paidl

Bcraeute us Gydepa obmeda |

Mpeackasate

PesyneTtat: 310 0BLABNEHNE OTHOCHTCA K KATETOPMKM PEANEHBIX BAKAHCUIA

Mogene

Pucynoxk 3 — Ilpumep nogaeabHbIx o0baBaeHuii / Figure 3 — Example of fake ads
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3akirouenue. XoTs aBTOMaTU3UPOBAHHbBIE CUCTEMBI HaliMa, Takue Kak ATS, npeanararor
MHOTOYMCJIEHHBIE IIPEUMYIIECTBA B ONTHMU3ALMU IIpoliecca HaiMa, OHU TaKKe CO3Ja0T
po0OJIEMBI ¢ TOUKH 3PEHUS MOILIEHHUYECTBA MPH NprueMe Ha padoTy. Opranu3aniusM He0OX0IMMO
3HaTb O pPHUCKAaX, CBS3aHHBIX C MOIIEHHHUYECTBOM IIpM IpUEME Ha paboTy U NPUHUMATh
YIPEXIAIOLIUE MEPBI 111 CHHYKEHUS TUX PUCKOB.

B nmannoit pabote mokaszarenps knaccudukaropa GBT Obut siydie Bo Bcex KOMITOHEHTAX
METPUK, KOTOPBIE UCII0JIb30BATIUCH B Tporpamme. OaHaxo Bpems padotel GBT 208.738579 B passl
npessiaeT Bpems padotsl LSVC u RF (64.267132 u 71.024914, cootBerctBeHHO). IlosTomy
BBIOOP MEX/Ty KIIACCH(HKATOPAMU MOKET 3aBHCETh OT OajlaHCca MEXIy TOYHOCTHIO U BpEMEHEM
BBINIOJIHEHUS B KOHKPETHOM 3a/1a4e.

Buenpsisi HanexxHble IpolLiecCchl MPOBEpPKU, oOecreuuBas ATUYHBIA M HENPEIB3STOE
QITOPUTMUYECKOE MPOEKTUPOBaHUE, 0Oydas MEHEKEpOB IO HaiiMy, a TakkKe IPOBOAS
perynspHbele ayAuTbl OE30MacCHOCTH, OPTaHU3alMM MOTYT CBECTM K MHUHHUMYMY BIIHUSTHUE
MOIIIEHHUYECTBa U 00eCIeUNTh CIIPaBEeAIUBBIM U MPO3pavHbIil poiecc Haiima [14].

[IpoGnemsl mpu peanu3anuy Koja BO3HUKIM IpHU 00pabOTKe KUPWILIUIE B COOCTBEHHOM
10JIb30BaTEIBCKOM HaboOpe NaHHBIX MpU 00OpadoTke Ha miaargopme Apache Spark, onHako, XOTs
3ajlaya BIOJIHE pellaeMa W JalbHeimas pabota OyAeT MOCBSAIIEHA ajalTallud ajlroOpuTMOB
PySpark mox pycckuit andasur.

Ccsinka Ha xoz: https://github.com/GoryaevV/Job_Fraud.git
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Abstract. The aim of the research is to study the combined effect of micellar casein concentrate and
whey protein microparticulate with polyphenols on the process of rennet coagulation of milk, organoleptic,
physico-chemical parameters and biological value of experimental cheese samples. Cow's milk obtained
from the supplier “Chapaevskoye” farm with a mass concentration of fat 3.9%, micellar casein concentrate
with a ratio of casein: whey proteins 96:4, microparticulate of whey proteins with the inclusion
(encapsulation) of dihydroquercetin in their structure, produced at JSC “Dairy Plant Stavropolsky” were
used as research objects. The mechanism of reducing the astringency of polyphenols by whey proteins is
considered. The relevance of using milk protein concentrates in cheese production is substantiated. The
study of the combined effect of micellar casein concentrate and microparticulated whey proteins with the
inclusion (encapsulation) of dihydroquercetin on rennet coagulation of milk is carried out. A comparative
analysis of quality attributes and amino-acid score of semi-hard cheese enriched with dairy protein
concentrates with "Rossijsky" cheese is given. The research results showed that the standardized dairy
mixture with micellar casein concentrate and microparticulate with polyphenols is suitable for the
production of rennet cheese. According to all physico-chemical parameters, the experimental sample is
close to the control one. The mass fraction of protein is 0.5% higher, the mass fraction of moisture is 1.2%
and the mass fraction of fat is 2.7% lower compared to the control sample. Since the control sample of
“Russian” cheese has a lack of essential amino acids such as methionine and cysteine, it is concluded that
the experimental cheese shows higher performance due to the presence of a microparticulate of whey
proteins rich in sulfur-containing amino acids. The research results allow to conclude that cheese enriched
with micellar casein concentrate and a microparticulate of whey proteins with the inclusion (encapsulation)
of dihydroquercetin in their structure is characterized by stable organoleptic and physico-chemical
parameters and a higher biological value compared to its counterpart, "Russian" cheese.

Keywords: micellar casein concentrate, microparticulated whey proteins, dihydroquercetin, semi-
hard cheese
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Annomayusn. llenvio pabomol s61s8emcsi UCCIeO08AHUE COBMECMHO20 GAUSAHUSL KOHYSHMpPama
MUYETTIAPHO20 KA3CUHA U MUKPORAPMUKYJISIMA CblBOPOMOYHLIX OENIK08 ¢ NONUPEHOIaMU HA Npoyecc
CLIUYIICHO20 — CBEPMBIBAHUSL  MOAOKA, Op2aHolenmuveckue, Qu3uKo-xumuiecuke noxkasameiu u
OUONIO2UYECKYI0 YEHHOCMb ONBIMHBIX 00pA3Y06 cbipa. B kauecmee 06bekmos uccied08anull UCHOIb306AIU
MOJIOKO Kopogbe-cvipbe, noayuennoe om nocmasuuxka OO0 CII «Hanaesckoe» ¢ maccootl 0onell iHcupa
3,9%, KomyeHmpam MUYELIAPHO20 KA3eUHd C COOMHOWEHUeM KAa3eun. cbleopomounvle Oenku 96:4,
MUKDONAPMUKYISAM  CbIBOPOMOYHLIX DENK08 C BKIIOUeHUeM (UHKANCYIUPOBanuem) 6 ux CmpyKmypy
oueuopoxsepyemuna, npoussedennvie Ha AO «Monounwvii komounam «Cmaspononsckuily. Paccmompen
MEXAHUZM CHUNCEHUsL MEPRKOCMU NOIUGEH008 cbleopomounbimu beakamu. ODOCHO8aAHA AKMYATIbHOCTb
UCNOIL308AHUSL KOHYEHMPAMO8 MOJOUHBIX OenKo8 6 cvipoldenuu. Ilposedeno ucciedosanue coBMecmHo2o
GIUAHUA ~ HA  CbIYYICHOE  CBEPMBIGAHUE  MOJIOKA — KOHYEHMpamd  MUYewiapHo20  Ka3euHa U
MUKDONAPTUKYIAMA CblGOPOMOYHBIX OEIK08 C 6KIIOYeHUeM (UHKANCYIUPOBAHUEM) 8 UX CHPYKMYypy
oueuopoxsepyemuna. Jlan cpasHumenvublil aHAIU3 noKazameiell Kayecmea u aMuHOKUCIOMHO20 CKopa
cblpa, 0002auleHH020 KOHYEHmpamamy MoNoYHbix 0Oerko8 c¢ «Poccutickumy coipom. Pezyromamul
uccnedo8aHull NOKA3AAU, YMO HOPMATUZOBAHHASL CMECb C KOHYEHMPAMOM MUYELIAPHO20 KA3euHd U
MUKDONAPTMUKYIAMOM C NOIUDEHOAAMU NPUSOOHA 0TI BPOU3BOOCIBA CbIUYHCHO2O0 cbipa. 1o ecem usuxo-
XUMUYECKUM NOKA3AMENAM IKCNEPUMEHMANbHbIL 00pazey O1U30K K KOHmpoabHoMy. Maccoeas dona benka
Ha 0,5% eviwie, maccosas 0oas érazu Ha 1,2 % u maccosas 0oas xcupa Ha 2,7 % Hudice N0 CPABHEHUIO C
KOHmMponbHbiM 00pasyom. Ilockonsky Kormponbblli obpaszey cvipa «Poccuiickuily umeem nedocmamox
HEe3AMEeHUMbIX AMUHOKUCIOM, MAKUX KAK MEeMUOHUH U YUCMeUH, COelaH 6bl800, MO ONbIMHBIL Cblp
demoHcmpupyem Oonee 8bicoKUe noKazamenuy 61a200aps HAIUYUIO MUKPORAPMUKYIAMA Cbi8OPOMOUHbIX
benkos, 0oeamoeo cepocodepicauumu amuHoxuciomamu. Pezyromamol ucciedosanuil no3e0na0m
coenams 8618600 O MOM, UYMO Cblp, 0002AUIeHHbIN KOHUESHMPAMOM MUYETIAPHO20 Ka3euna U
MUKDORAPTUKYISIMOM CbIBOPOMOYHBIX DENK08 C GKII0UeHUeM (UHKANCYIUPOSAHUEM) 8 UX CIPYKmypy
OUSUOPOKBEPYEMUHA XAPAKMEPUZYEMCsl CIAOUTbHBIMU OP2AHOIENMUYECKUMU U QUIUKO-XUMULECKUMU
noxazamensamu u 0ojee 8blCOKOU OUOIO2ULECKOU YEHHOCMbIO HO CPABHEHUIO C AHAN020M — « Poccutickumy
CbIpOM.

KuaroueBble cJioBa: KOHIEHTPAT MHIEIUIAPHOTO Ka3eWHA, MUKPOMAPTHKYISAT CHIBOPOTOYHBIX
0ENKOB, TUTHIPOKBEPIIETHH, TIOTYTBEP/IBINA CHIP
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MUKPORAPTIUKYISIMA CbLBOPOMOYHBIX DENK08 ¢ NOAUDEHONAMU U KOHYSHMPAMA MUYELIAPHO20 KA3eUHA HA
nokazamenu Kavecmea u OUON0SUYECKYI0 YeHHOCMmb noiaymeepooeo coipa // CospemeHHAs HAyKa u
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Introduction. Efforts to enrich conventional food products with biologically active
substances (BAS) are necessary to meet the modern need for products that provide not only basic
nutritional properties but also beneficial properties. One such ingredient is polyphenols (PP) [4].

Plant-based polyphenolic compounds are known as some of the main antioxidants in the

human diet [8]. For example, dihydroquercetin, an extract of giant larch, has high antioxidant
activity. Dihydroquercetin prevents autooxidation of food products and increases their shelf life.
Even small amounts of dihydroquercetin help protect the body from the harmful effects of free
radicals. To mask the tart and astringent taste characteristic of this compound, it must be bound or
encapsulated with other components of the food system [2, 10]. In this case, PF passes "unnoticed”
into the taste buds and is then released in the gastrointestinal tract (Figure 1).

Figure 1 — Mechanism of astringency reduction by whey proteins. Hydrophobic binding, polyphenols with
protein, protein crosslinking, aggregation of protein molecules

The functional properties and biological activity of protein-polyphenol complexes or
conjugates depend on the nature of the proteins and polyphenols used, as well as on the type of
cross-linking method used.

In the future, it will be important to be able to design complexes and conjugates with
specific functional properties more rationally. This requires a better understanding of the structure-
function relationships of whey protein-polyphenol complexes and conjugates so that they can be
tailored for specific applications. In addition, there is growing interest in the use of innovative
processing technologies such as ultrasound and high-pressure treatment to modify the structural
and functional properties of these systems. Ultrasound treatment can be used to increase the
solubility and thermal stability of a soy protein-cyanidin-3-galactoside conjugate, and high-
pressure treatment can be used to improve the functional properties of an a-LA-pelargonidin-3-
glucoside conjugate [3].

The combination of whey protein microparticles and polyphenolic compounds may lead to
the creation of new products in the field of healthy nutrition. For example, for the production of
functional cheeses enriched with polyphenols. Such cheeses may have improved organoleptic
properties, an increased shelf life and increased biological value [5].

In cheesemaking, rennet caseins were previously used to standardize protein in normalized
mixtures, and, less commonly, dry milk; currently, milk protein concentrates (MPCs) are most
often used. The structure of casein in micellar casein concentrate (MCC) is comparable to that in
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MPC, but the main difference between them is the presence of a larger amount of whey protein in
the latter.

The aim of the work is to study the combined effect of micellar casein concentrate and
microparticulate whey proteins with polyphenols on the process of rennet coagulation of milk,
organoleptic, physicochemical indicators and biological value of experimental cheese samples.

Materials and research methods. The objects of the research were raw cow's milk
obtained from the supplier OOO SP Chapaevskoye with a fat mass fraction of 3.9%, micellar
casein concentrate with a casein: whey protein ratio of 96:4, microparticulate whey proteins with
the inclusion (encapsulation) of dihydroquercetin in their structure, produced at JSC Dairy Plant
Stavropolsky.

The introduction of whey protein microparticles with the inclusion (encapsulation) of
dihydroquercetin into their structure into cheese-ready milk was carried out on the basis of
regulatory documents - MR 2.3.1.1915-04 "Recommended levels of consumption of food and
biologically active substances”, MR 2.3.1.0253-21 "Norms of physiological needs for energy and
nutrients for various groups of the population of the Russian Federation”. The dose of introducing
microparticles with PF into milk for cheese production was selected at 0.3% by weight, which will
provide 20% of the adequate intake level (AIL) when consuming 100 g of the product, since the
AIL of flavonols, which include dihydroquercetin, for adults is 30 mg / day [6, 7]. Thus, per 1 liter
of milk, 3 g of whey protein microparticulates with the inclusion (encapsulation) of
dihydroquercetin in their structure were added to 1 experimental sample.

Milk was normalized for protein by adding micellar casein concentrate with a casein: whey
protein ratio of 96:4. The calculation of the introduction of micellar casein concentrates was carried
out based on the material balance equation, in this case, the protein balance [1]. Thus, 7 g of
micellar casein concentrate were introduced per 1 liter of milk. To obtain a cheese curd, the
normalized mixture was weighed, then heated to (32 = 1) °C and 1 g of a 2% rennet solution was
introduced. After introducing the enzyme, the time was noted. The readiness of the curd was
determined, a cut was made with a spatula, then the curd was lifted along the cut with its flat part.

Research results and their discussion. The research involved milk with a fat content of
3.9%, micellar casein concentrate with a casein:whey protein ratio of 96:4, and whey protein
microparticles with dihydroquercetin included (encapsulated) in their structure.

The results are presented in tables 1,2.

Addition of micellar casein concentrate with a casein:whey protein ratio of 96:4 to cheese-
ready milk % and KSB-UF-55 "Microparticulate” with inclusion in the structure of proteins
(encapsulation) of biologically active substances, for which dihydroquercetin was selected,
allowed to evaluate the physicochemical parameters of the normalized mixture. The control
sample was normalized by ultrafiltration. The results are given in Table 3.

The mass fraction of fat in the control sample is slightly higher, since normalization was
carried out by ultrafiltration.

Technological indicators of rennet and whey are presented in Table 4.

Table 1 — Physicochemical parameters of the raw milk used

Indicators Raw milk
Titratable acidity, °T 16.0+0.5
Active acidity, pH units 6.85+ 0.02
Mass fraction of protein, % 3.42+05
Mass fraction of fat, % 3.94+0.1
Mass fraction of dry matter, % 12.94+0.2
Lactose 4.87 £0.01
Freezing point 0.53 +0.02
Table 2 — Physicochemical parameters of micellar casein concentrate and whey protein microparticles
. Samples
Name of the indicator KMK 96 4 MPC-DHA
Titratable acidity, °T 115+1.0 15+1.0
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Active acidity, pH units 6.99 £ 0.02 6.52 £ 0.02
Mass fraction of protein, % 75+0.22 55+0.2
Mass fraction of fat, % 1+0.5 2505
Mass fraction of moisture, % 4.7 +0.20 24+0.2
Ash content, % 7.10 £ 0.05 3.0+ 0.04
Mass fraction of lactose, % 10.06 £0.1 4.68 +0.23
Solubility index, cm3 °fwet sediment 0.05+0.5 05+0.5
Purity group 1 1
Calculated DHA content, mg% - 175+0.5

Table 3 — Physicochemical parameters of the normalized mixture

Name of the indicator Normalized mixture
Experimental sample Control
Titratable acidity, °T 16.5+£05 16.0+£0.5
Active acidity, pH units 6.82 £ 0.02 6.85 £ 0.02
Mass fraction of protein, % 4.25+0.05 4.20 £ 0.05
Mass fraction of fat, % 4.10+0.1 4.20+0.1
Mass fraction of dry matter, % 13.58 £ 0.2 12.94+0.2
Lactose 4,95 +0.01 4.87 £0.01
Table 4 — Technological indicators of rennet and whey
S L . Clot density, Condition of Appearance of the
amples Coagulation time, min ; .
units casein clot serum
Transparent,
A clot with a greenish-yellow,
Control 30 Dense, 8 smooth surface, without visible
dense particles of casein
dust
. A clot with a Whitish, without
Experimental 32 Dense, 7 smooth surface, visible casein dust
sample q .
ense particles

The experimental sample took a little longer to form a clot, the whitish whitish whitish
whitish whitish whitish whitish whey, the clot less dense than the control whey. The
physicochemical parameters of the whey are presented in Table 5.

Table 5 — Physicochemical parameters of serum

Name of the indicator Experimental sample Control
Titratable acidity, °T 125+0.5 125+0.5
Active acidity, pH units 6.57 + 0.05 6.55 + 0.05
Mass fraction of dry matter, % 6.4+0.2 6.2+0.2
Density at 20 °C, kg/m? 1023+1 1021+1
Mass fraction of fat, % 04+01 0.3+0.1
Mass fraction of protein, % 1.11+0.05 1.0+ 05

In all respects, the experimental sample is close to the control one.

Studies have shown that a normalized mixture with micellar casein concentrate and
microparticulate matter with polyphenols is suitable for the production of rennet cheese.

The studies of the physicochemical characteristics of the finished product were carried out
using standard, generally accepted methods. A comparison of the organoleptic indicators of cheese
enriched with micellar casein concentrate and whey protein microparticulate with the inclusion
(encapsulation) of dihydroquercetin in their structure was carried out with "Rossiysky" cheese

(Table 6).
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Table 6 — Organoleptic characteristics of experimental and control cheese samples

Name of the Prototype Control sample
indicator
Appearance The crust is clean, smooth, without damage. | The crust is clean, smooth, without a thick
subcortical layer, without damage
Taste and smell Cheesy, creamy, without any foreign tastes Cheesy, slightly sour, without any foreign
or odors. tastes or smells.
Consistency The dough is tender, flexible, and The dough is plastic and homogeneous
homogeneous throughout. throughout.
Drawing The cross-section shows a uniformly The cross-section shows a uniformly
distributed pattern consisting of irregular, distributed pattern consisting of irregular,
angular and slit-shaped eyes. angular and slit-shaped eyes.
Dough color Yellow with a slight green tint, uniform Yellow, uniform throughout the mass
throughout the mass

The experimental sample had a creamier taste and a more delicate dough consistency
compared to the control sample.

The results of the study of the physicochemical quality indicators of the control and
experimental cheese samples are presented in Table 7.

Table 7 — Results of the study of physicochemical quality indicators of
control and experimental cheese samples

Physicochemical parameters The value of Test results
the indicator Prototype Control sample
for ND
Mass fraction of fat, % - 30.4+£0.8 33.1+£0.8
Mass fraction of fat in terms of dry matter, | not less than 47.2 50.5
% 1
Mass fraction of protein, % - 29.8+0.5 28.3+0.5
Mass fraction of moisture, % no more than 35.6+£0.2 34.4+0.2
43
Mass fraction of moisture in defatted - 51.1 51.4
substance, %

The physicochemical parameters of the experimental sample are close to the control
sample. The protein mass fraction is 0.5% higher, the moisture mass fraction is 1.2% lower, and
the fat mass fraction is 2.7% lower compared to the control sample.

The biological value of a product is determined by the amino acid composition of the
protein and its digestibility and is characterized by such an indicator as the amino acid score, which
indicates the significance of each essential amino acid separately in the object [3] (Figure 2).

The data indicate an excess of amino acids phenylalanine + tyrosine. Since the control
sample of cheese "Rossiyskiy" has a deficiency of essential amino acids, such as methionine and
cysteine, it can be concluded that the experimental cheese has higher indicators due to the
microparticulate whey proteins, as it is rich in sulfur-containing amino acids. Amino acids
methionine and cysteine play important physiological roles. Thus, cysteine has the ability to affect
the oxidation-reduction potential of the system and has a destructive effect on lipids and proteins.
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Ju I I I I
w

Lysine Methionine+Cystine Threonine Leucine Isocleucine Phenylalanine+Tyrosine Walin
FADWHO sugsested level mg/s Experiment
Score, % Experiment Control

B Score, % Control

Figure 2 — Amino acid score of experimental and control cheese compared to FAO/WHO protein

(mg/g protein)

In the presence of cysteine, the body's resistance to ionizing radiation increases.

Methionine is involved in the synthesis of glycerophospholipids, which are part of biological cell
membranes, and it is also necessary for the regeneration of liver cells. The limiting amino acid is
threonine.

Conclusion. The results of the research allow us to conclude that cheese enriched with

micellar casein concentrate and whey protein microparticulate with the inclusion (encapsulation)
of dihydroquercetin in their structure is characterized by stable organoleptic and physicochemical
indicators and a higher biological value compared to its analogue, “Rossiysky” cheese.

10.
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Annomayusa. Oonum u3 aKmyaibHuIX HANPABIEHUN 8 NPOU3BOOCHEE 0002AUWEHHBIX NPOOYKIMO8
NUManusl A6semcs 3aMeHa 8 peyenmype Xae000y10uHbIX U30eIUll NULeHUYHOU MYKU OpyeuMu euoamu
coipvst. [Iposedeno uccredoganue GrusAHUs GUMOKOMROZUYUU HA OCHOBE NI0008 KUZULA U GMOPUUHOO
ChIpbsL AONOK U MBIKEbL HA OPeaHONenmuiecKue noKazamenu Kavecmsa obpasyos xneba. B peyenmype
OCYUeCmeIANACy 3AMEHA 4aACU NWMEHUYHOU MYKU Ha @umokomnozuyuio 8 Koauvecmee 5-20%.
Konuuecmeo opyeux unepeduenmos ¢ peyenmype ocmaganoch neusmenuvim. Iloxazana cpasnumenvhas
OYEHKA CEHCOPHLIX NnoKaszamenell Kawecmed 8 0002aujeHHbIX U KOHmMpOavHoM obpasyax. [Ipumenenue
pacmumensHol 000a6Ku, NOTYYEHHOU N0 MEXHOA02ULU CYUKA-UIMENbYUEHUEe, 8 KAYECTNEe HeMPAOUYUOHHO20
KOoMNnoHenma  Xx1e0o00yloyHbIX — U30enutl  Nno3eoisdem  NOAYYUMb  NPOOYKM  C  NpuemiemblMu
opeanonenmuyeckumu  ceoticmeamu. Hcciedosanus — GnusHUsL  3aMeHbl  MYKU — NUEHUYHOU  HA
opeanonenmuyecKue RoKazameny 0002aujeHHo20 Xieba NO380JsI0m COeiamsb GblG00 O BbIPAICEHHOM
GIUSHUU HOCUMOU 000ABKU HA GHEWHUL GUO, Yem U COCMOsHUe MaKuwa. JIyywum oxazancs obpazey ¢
3AMeHOU MYKU HA pACMUMENbHYI0 KOMNo3Uuyuro 8 konudecmae 10%.
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Abstract. One of the current trends in the production of fortified food products is the replacement
of wheat flour with other types of raw materials in the recipe for bakery products. A study was conducted
to study the effect of a phytocomposition based on dogwood fruits and secondary raw materials of apples
and pumpkin on the organoleptic quality indicators of bread samples. In the recipe, part of the wheat flour
was replaced with a phytocomposition in the amount of 5-20%. The amount of other ingredients in the
recipe remained unchanged. A comparative assessment of the sensory quality indicators in fortified and
control samples is shown. The use of a plant additive obtained by drying and grinding technology as a non-
traditional component of bakery products allows you to get a product with acceptable organoleptic
properties. Studies of the effect of replacing wheat flour on the organoleptic indicators of fortified bread
allow us to conclude that the additive has a pronounced effect on the appearance, color and condition of the
crumb. The best sample was the one with flour replaced with a plant composition in the amount of 10%.

Keywords: dogwood, apple, pumpkin, phytocomposition, bakery products, organoleptic analysis

For citation: Pavlova OV, Kucher AS, Orobinskaya VN. Assessment of the influence of
phytocomposition on the sensory characteristics of bakery products. Modern Science and Innovations.
2025;(1):72-85. (In Russ.). https://doi.org/10.37493/2307-910X.2025.1.6

BBenenue. [1o nanueim uccnegoanus Euromonitor International B Pecy6nuke benapych
MEHSETCSl pa3Mep pbhlHKa U NMOTpelieHrne Xi1e000ynoYHbIX U3/IeNnuil. B ycnoBUsAX COBpEMEHHOTO
pBIHKA HAOJIFO1aeTCs TeHICHITNS K YBEIIMUEHUIO CTIPOCa Ha TIPOYKThI, 000TaIIEHHBIE TIOJIE3HBIMU
BEI[ECTBAMH, BUTAMHHAMH, MUHEpAJIaMU U JPYTUMH IICHHBIMH KOMIIOHeHTamMu. B PecrnyOnmke
benapych aTa TeHneHIMsA ObICTPO HaOUpaeT 0OOPOTHI, U YK€ MOKHO 3aMETUTh POCT MHTepeca
noTpeduTtenell K 3J0pOBBIM MPOJAYKTaM. DTOT TPeH Oy/IeT TOJIbKO YCUIUBATHCS 10 MEPE POCTa
pacrnojiaraeMoro J10X0/ia HaceJleHus, MOCKOJIbKY 3J0pPOBbI€ MPOAYKTHI, KaK MPaBUJIO, OTHOCSTCS K
0ojiee TOPOTMM WU MPEMHUAIbHBIM KaTteropusMm. Emé ogHUM mepcreKTUBHBIM HamlpaBlIeHUEM
SIBJISIETCSl TIPOM3BOJICTBO XJICOOOYIOUHBIX M3AENUNA, 000TalEHHBIX OMOJIOTHYECKH aKTUBHBIMH
COCIMHEHUSIMU CEJIEKTUBHOTO JEWUCTBUSA. PBIHOK 00OTalIeHHBIX TMPOJYKTOB MHUTAaHUS —
crenuuuecKkuii 1 TMOKUH CETMEHT MUIIEBOM MPOMBIIICHHOCTH, KOTOPBIA aKTUBHO Pa3BUBACTCS
u exeronHo ysenuuuBaeTcss Ha 15-20%. B Pecnybnuke benapych Hambonee aKTHBHO
OCYILIECTBJISICTCSI TPOM3BOJCTBO HECKOJBKUX TpyHI OOOTamieHHBIX MPOAYKTOB: 3EPHOBBIE,
BKJIIOUasi XJIEOOOYNOUHBIX M SKCTPY3HMOHHBIE W3ENUsl, MOJIOUYHBIE MPOAYKTHI, (PPYKTOBO-
OBOIIHBIE TPOIYKTHI 1 0€3aJIKOT0JIbHBIE HATUTKH.

Ha ceromusimnuii J1eHp JOMUHHUPYIOIIMM MPOIYKTOM, HCHOJB3YEeMbIM B TEXHOJIOTHUU
MIPOU3BOJICTBA 000TAILIEHHBIX U3JICIHM, sIBIIsIeTCA X1€0. DTO 00YCIOBIEHO YaCTOTON MOTPEOICHUS
(3aHUMAaeT BTOPOE MECTO 0 YacCTOTE MOTPEOJICHHUS MOCIe MOJIOYHBIX MTPOIYKTOB), MUTATEIbHOMN
LEHHOCTbIO, HM3KOM CE0ECTOMMOCTBIO W MPOCTOTOM TEXHOJOTHH MPUTOTOBICHUA. Takxke
HEO0OXOIMMO OTMETUTh, YTO HamboJiee MEPCIEeKTUBHBIM HAMpaBICHUEM B O0JACTH CO3AAHUS
o0oraieHHbIX XJ1e000YTOYHBIX U3/ICTH SBISETCS UCIOJIb30BAHNE MMOJTMKOMIIOHEHTHBIX 100aBOK
pacTutensHOro mpoucxoxaeHusi. [lomoOHble perieHusi crocoOCTBYIOT MOJMYYEHHIO HE TOJIBKO
00OTalleHHBIX MAaKpOo- ¥ MUKPOHYTPUEHTAMH H3JENUN, HO U (OPMUPOBAHUIO HEOOXOAMMBIX
(U3UKO-XMMHUYECKHUX XapaKTEPUCTHK, TO3BOJISIONIUX MOBBICUTH Ka4eCTBO mU3aemnuii [1].

Kuzun (nam. Cornus mas) — 310 pacteHue cemelictBa KusmioBble €O Chea0OHBIMHU
IJI0JIaMU KOCTSIHKOOOpPA3HOTO THUIMA, IIBET KOTOPHIX BapbUPYETCS OT KEJITOTO IO PO30BOTO,
KpacCHOTO M TOYTH 4YepHOTO. TeMHOOKpallleHHbIE IUIOJbl KH3WIA SIBISIOTCA HCTOYHHUKOM
AHTOIIMAHOB, BBHITIONHSIONINX 3alIUTHYIO (YHKIHUIO B OpraHu3Me udejoBeka. MHOTOUYMCIIEHHbBIE
UCCIIEIOBAHUS MOATBEPKAAIOT MOIIHOE aHTHOKCHJIAHTHOE JEHCTBHE aHTOLIMAHOB KH3WJA, YTO
oOycnaBiaMBaeT MPOTHUBOpPAKOBble M 3ammuTHbie 3(dexTsl. Kpome Toro, onu ob6magaroT
AHTUTTTUKEMUYECKIMH, AHTUTUNIEPIUTUACMUYECKUMH, MPOTHUBOBOCTIATTUTENbHBIMH u
aHTUMHUKPOOHBIMHU cBoMcTBaMu COrnus mas L. - ogHO U3 caMbIX IEHHBIX IJI0OJIOBBIX PACTEHUN C
THUTIOTJIMKEMUYECKUM TTOTEHIINAIOM [2].

[Mnoner Cornus mas OKa3bIBalOT CHIBHOE WHTHOUpYIOIIee ACHCTBHE Ha DK30KPUHHBIC
(hepMeHTHI, OTBEYAIOIINE 33 PACIICIUICHHE CIOXKHBIX YIIIEBOAOB (0-aMHIIa3y M O-TJTFOKO3UIA3y)
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Ha JerkoycBosieMble npocteie caxapa [9,10]. MurubupoBanue 3Tux (epMEHTOB OrpaHUYMBACT
BCAChIBAaHUE MPOCTHIX CaxapoB, CIOCOOCTBYS TrUnoraukeMudeckomy 3(pQexTy, Ho He BAHsIET Ha
BHYTPUKJIICTOYHBIC METa0OIMYeCKHUe MPOIecChl. PaHHME cTaauu pa3BUTHUS CaxapHOTro auadera
(CH) xapakTepu3yrOTCs MOBBIIIEHHON BBIPAOOTKON KUCIIOPOAHBIX PAJAMKAJIOB, YTO MPUBOJIUT K
0ojiee 3HAYUTEIHPHOMY OKHCIUTEIILHOMY CTPECCY, YTO BBI3BIBAET TMOBPEKICHUE [-KIETOK
MO/DKEITYI0YHOM KeJIe3bl ¥ MPUBOJIUT K HEAOCTATOYHON BBIPAOOTKE HHCYIIMHA.

UpesmepHasi BBIpaOOTKA KHUCIOPOTHBIX PAJAUKAIIOB COXPAHSETCS Ha MPOTSHKESHUH BCETO
pa3BuTus 3a00J1€BaHus, CIOCOOCTBYs nporpeccupoBanuio C/I ¢ TeueHrnem BpeMeHHU.

[ToBBINIEHHOE KOJTMYECTBO KHCIOPOJHBIX PAIMKAIOB BBI3BIBACT TIIMKUPOBAHHE OCIKOB,
orpenensisi OCHOBHbIC MeTa0OJMYeCKHe W3MEHEHHs, Bo3HHKaromme B pesyabrate CJI [1,2].
brnaronmapst BeICOKOMY COJEpKaHHIO TOIU(PEHONIOB Twioabl Cornus mas o0JaJaloT BBICOKUM
AQHTHUOKCHJIAHTHBIM  TMOTCHIIMAJIOM, CHW)KAas OKUCIHMTEIBHBIH CTpeCcC ¥ yMEHbIIAs, |
MpeoTBpamas KackaJl HeOJaronpusITHBIX CHMIITOMOB, BO3HUKAIOIIUX B XOJE Pa3BUTHUSA
3aboneBanus [ 1,2].

[Tnoasr Cornus mas TakKe COJEpKaT UPUIOUIBI, KOTOPHIE MOTYT BIUATH HA META00IU3M
WHCyauHA. JIoraHWH ¥ JIoraHOBasi KUCJIOTa CHIDKAIOT BHYTPUTIIa3HOoe jJaBieHue [1,2], 3amuimaror
OT ayTOMMMYHHBIX 3a0ojeBaHuil [1,2], momMoraroT yMeHbIUTh Bocnanenue [1,2] u 3ammmaoT
KPOBEHOCHBIE COCY/bI, yuuThiBasi, 4To mpu CJl MamMeHThl 4acTo CTaIKHUBAIOTCS C TJIAYKOMOM,
KOTOpasi SIBISICTCS PE3yJbTAaTOM TOBPEXKICHUS 3PHUTEIHHOTO HEPBA, BBI3BAHHOTO BBICOKAM
BHYTpPHTJIa3HBIM JaBiiecHHeM. Kpome Toro, B X0j€ 3a00JIeBaHMs 4acTO BO3HHUKAIOT MPOOJIEMBI C
BEHO3HOU CUCTEMOM, YTO SBJISICTCS BTOPUIHBIM CJICICTBUEM H30BITOYHOTO BeCa M HEIOCTATOTHOMN
(U3HYECKO aKTUBHOCTH, BBI3BIBAS OTEKH KOHEUYHOCTEH U JIMM(DATHICCKHE OTEKH.

Baxusim acriekrom CJI siBisieTcs oOmMpHOE BOCHAJICHUE, BOSHUKAIOIIEE B PE3yJbTaTe
HapyIICHUs YIJIEeBOJHOTO OOMEHa JI0Ka3aHO BIHMSHHE MUPUJOUJIOB HA META0OJIU3M TJIIOKO3bI, U
MOTYT YyCTpaHSTh NOTECHLIMAJIbHbIE BTOPUYHBIE CHMITOMBI, BO3HHMKAIOIIME B paMKax
MHOTOYpPOBHEBOM peakunu. Cornus mas MoJaBJIsIOT JIUMA3y OKa3bIBas MOJIOKUTEIHHOE BIUSHUE
Ha JUMOUAHBIA Tpoduiab W TMOJAaBJIIEHHWE BOCHAICHUS KPOBEHOCHBIX cocyaoB. Cornus mas
OarOTBOPHO BJIMSIET HA DKCIPECCHI0 T€HOB PELENTOPOB, aKTUBUPYEMBIX MPOIH(EepaToOpoM
nepokcucoM (PPAR), kotopple neWcTBYIOT Kak (DAKTOphl TPAHCKPHIIMH IS TEHOB,
YYacTBYIOIIMX B METa00IM3Me U BOCIIAJICHHH.

TeixkBa (;at. Cucurbita) — OJHO- WJIM MHOTOJIETHEE TPaBSHUCTOE pacTeHHE, OaxdyeBas
KynbTypa cemeiictBa TeikBeHHBIC. Cucurbita L. - 3To oBomHas KyabTypa cemelicTBa ThHIKBEHHBIE,
TaKKe U3BECTHOTO Kak ceMeicTBO TrikBeHHBbIC-KabaukoBbie, HacuuThiBatomiero 130 pogos u 800
Bu10B. Cucurbita poom u3 JlatuHckoit AMepuku 1 BeipamuBaetcs B EBpone yxe 6omee 500 ner.
Pon Cucurbita BxitouaeT msaTh omoMamHeHHbIX BHJOB (Cucurbita argyrosperma, Cucurbita
ficifolia, Cucurbita maxima, Cucurbita moschata u Cucurbita pepo), u3z kotopeix Cucurbita
moschata, Cucurbita maxima u Cucurbita pepo sBisrOTCS Hauboee YKOHOMUYECKH BaKHBIMU
BUJIAMU, KYIbTUBHPYEMBIMH BO BceM Mupe [3] W IIMPOKO HCIHOJB3YIOTCS B MHUIIEBOU
MPOMBIIIJIEHHOCTH  JUIsl  KOMMEpPYECKOTO  MPOW3BOJCTBA  THIKBEHHOTO TMHPOTa, MYKH,
pacTUTENBPHOTO Macja, CEeMsH B KadecTBE 3aKyCOK, Xjeba, MeueHbe, JeCepThl, XJIOMbs,
MOpPOKEHOE, ONUHBI, MyIWHTH, THIKBEHHOE MAacllo, caiaTel, cynbl W HauuHku [3]. [Tomumo
Pa3IMYHBIX BHUJOB THIKBBI, CYIIECTBYET MHOYECTBO COPTOB, KOTOPBIE OTIMYAIOTCA OT APYTHUX
BHUJIOB XUMHUYECKHUM COCTaBOM, IBETOM, (OPMOIl M, B 3aBHUCHMOCTH OT arpOKIMMaTHYECKHX
YCIOBUH, arpoTeXHUYeCKUMHU mpuéMamu. OJHAKO, HECMOTPS HAa HEKOTOPbIE Pa3TUUMS MEXKIY
COpTaMu, BCE YaCTHU PACTEHHS THIKBBI, TO €CTh IUIObI, I[BETHI, IUCThS, KOPHHU, CTEOIU U CEMEHa,
CbeI0OHBI. JIaHHBIN MPOIYKT SBISETCS OJTHUM M3 IIEHHBIX MCTOYHUKOB OMOJIOTHYECKH aKTHUBHBIX
COEIMHEHUH, WCMOJb3yeMbIX B MPOU3BOJACTBE (YHKIIMOHATBHBIX U CHEIUAIN3HPOBAHHBIX
MPOJIYKTOB MuTaHUs. Hawmbollee 3HAYMMBIMU TPUPOTHBIMU BEIIECTBAMH, COJIEPKAIUMIUCS B
TBIKBE, SBISIFOTCS  KapOTHMHOWIBI, (EHONbHBICE COCIWHEHHS, BHTAMHUHBI, MUHEPAJBI,
MOJIMCAaXapyU/Ibl, TIEKTUHBI, MHIIEBbIE BOJOKHA, TOKO(EpoJbl, (UTOCTEPUHBI, dPUPHBIE Macla,
OCNIKH, IENTUABl 1 aMUHOKHUCIIOTHI [ 3].
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KapotuHoup! nenarcst Ha AB€ OCHOBHBIE I'PYIIIBL: KAPOTUHBI U KCAaHTO(WILIBL. BBIsSBICHO
6oee 700 mpUPOAHBIX KApOTHHOMJOB, O- U P-KapOTHH, JUKONMH, JIOTEUH, 3€aKCaHTHH U [3-
KPUNTOKCAHTHH SIBJISIOTCS HanOoJiee pacrpoCcTpaHEHHBIMIL.

Tadauna 1 — CTpykrypHble XUuMH4YecKkne GopMyJibl KAPOTHHOUIOB /
Table 1 — Structural chemical formulas of carotenoids

CocraBHoe TpusnaabHoe IMnupuyeckas Crpykrypa
UM (popmyna
0-KapOTHH CaoHss

B-xapoTnH CaoHss
JIrorenn CaoHs602
3eakcaHTHH C0Hs602
B-Kpunrokcantun C0Hs60

Ilepeuncnennplii  crnekTp  OMOJOIMYECKM  AaKTUBHBIX  BEIIECTB  XapaKTepU3yeT
IPOTUBOMUKPOOHbIE,  MPOTUBOPAKOBBIE,  AHTUOKCHJAHTHbIC,  KapAMONPOTEKTOPHBbIE U
IIPOTHUBOBOCHAIUTEIbHBIC CBOICTBA THIKBBI.

S16noko (nam. Pomum) — MHOTOCEMSIHHBIM HEPACKPBIBAIOLIUICS 101, XapaKTepHbIN JUIs
pacteHuil nojncemeiictBa S6moHeBble cemeiicTBa Po3oBble. JlaHHBIM NPOAYKT SBISETCA
HCTOYHUKOM OHMOAKTHUBHBIX BEIIECTB, OKa3bIBAIOLIUX 3aIUTHOE JEHCTBHE MPOTUB CEPIACUHO-
COCYIUCTBIX M OHKOJOIMYECKMX 3a00JIeBaHUH, XapaKTEepU3YIOUIMXCS aHTHOKCHIAHTHBIMHU,
IIPOTUBOBOCIIAJIUTENIBHBIMY, aHTHANIONITOTUYECKUMH, aHTUMHBA3UBHBIMU U METACTA3UPYIOIIUMU
cBoiicTBamu [4].

Lenp wuccrnenoBanus. B pabore OynyT HCClIEJOBaHBI CEHCOPHBIE XapaKTEPUCTUKU
X7e000yIOUHOr0  M3JEeNUsi C MPUMEHEHMEM B KayecTBE pELENTypHOro KOMIIOHEHTa
(UTOKOMIO3UIIMK HAa OCHOBE IUIOJIOB KHM3WJIA U BTOPUYHBIX PECYpCOB MEPEepabOTKU THIKBBI U
sa0I10Ka.

Marepuajabl U MeTOAbl HccaenoBaHuMii. [l mosydeHHss (UTOKOMITOZUIIMM TLIOJIbI
KHU3WJIa U BTOPHUYHOE CBIPbE SOJOK M THIKBBI MOJyYalld MO TEXHOJOTMU CYIIKa-H3MeJIbUYeHHE.
BBDKHUMKH THIKBBI U sI0J0K BBICYIIMBAIH 70 BIakHocTH 10%, a BbKUMKHN ku3uiia 1o 15%. Cymky
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MPOIYKTOB OCYIIECTBISUIA C MCIOJIb30BAHUEM MH(PAKPACHOTO M3Iy4eHHUs [S]| 10 NOCTHXKEHUS
HE00X0AMMOM BIaKHOCTH [6]. 3aTeM MpoayKThl U3Menbyanu 10 (ppaxmuii 160-0 Mxm.

Xne600ynoYHbIe W3JENUs  BBIPA0ATHIBAJIMCH B COOTBETCTBUM C TpeOOBAHUSAMHU
texanueckoro pernamenta TP TC 021/2011 [7], ¢ cobnrogeHreM cCaHUTApHBIX HOPM U mpaBui [§],
pelenTyp M TEXHOJOTHYECKHX HHCTPYKIMH. OTOOp M MOATOTOBKY MHpoO Al MPOBEICHHS
uccinenoBanuil nposoanau cornacHo CTh 2160-2011 [9] He panee uem yepe3 3 4 11ociie BIEMKU
u3 neuu. OpraHoienTuieckas OleHKa BhINEYeHHbBIX u3aenuid nposoamiack mo FOCT 27669-88
[10]. VpoBHu kadecTBa xJIe0O0YIOUHBIX U3CIHMN OICHUBAIMCH MO BHEHIHeMY BHIY ((opme,
COCTOSIHUIO TIOBEPXHOCTH), LBETY (OKpacKe KOPKH), XapakTepy MOPUCTOCTU (KPYIHOCTH U
PaBHOMEPHOCTH IOP, TOJIIHUHE CTEHOK I10P), LIBETY MSIKUIIIA, 3a11axy, BKYCY, Pa3KeBbIBAEMOCTH.

Pe3yabTaThl ucciaenoBanuii 1 ux odcyxnenme. [Ipu paspaboTke (puTOoKOMNO3UIUN
MOPOIIKK KH3KJIa, S0JI0KA M THIKBBI CMEIITMBAIH B COOTHOIICHUH 1:9:12, cooTBeTCTBEHHO (pHC. 1).
[Tokazarenu kauecTBa GUTOKOMIO3UIIMY MIpEACTaBIeHbI B Tabaunax 1 u 2.

PucyHok 1 — ®UTOKOMIO3UIMS HA OCHOBE ILJIO0B KM3KJI1a H BTOPHYHOIO ChIpbs s10J10K M ThIKBBI / Figure 1 —
Phytocomposition based on dogwood fruits and secondary raw materials of apples and pumpkins

Taonuua 1 — Opra"osenTuyecKne MoKasarem kayecrsa puroxommosunuu / Table 1 — Organoleptic quality
indicators of the phytocomposition

TpedoBanus mo TY 10.39.25-002-01067733-2017

Ilokaszarenb XapakrepucTuka [11]

Buemrnuii Bun | ToHKOM3MENbYEHHBINH ChIMy4YHid MOPOHIOK | TOHKOM3MENbYEHHBIH CBHIMYy4YHid TMOPOIIOK  Oe3
6€3 MOCTOPOHHMX U KPYIHBIX BKIIOUCHUH | IOCTOPOHHMX M KPYIHBIX BKIIOUCHUH

IBer TemHO-0OpaHXeBbIN, IECOUHBIN SI6moka - OT CBETII0-KPEMOBOTO JI0 CBETIO0-)KEITOT0;
KU3MJIa - OypBId ¢ KpaCHOBATHIM OTTEHKOM;
TBHIKBBI - OPAHKEBBII

Bkyc m3amax | C mpeoGrmamaronM BKycoM H 3amaxoM | CBOMCTBEHHBIN BKYCY M 3allaXy CYIICHBIX S0JIOKa,
CymieHoro si0noka, 0e3 IMOCTOPOHHUX | KH3Wia M THIKBBI, 0€3 IOCTOPOHHUX IPHBKYCOB U
MIPUBKYCOB U 3aI1aXO0B 3a1axoB

Tabauna 2 — PU3NKO-XMMHYECKHE MoKa3aTen KauyecTBa puroxommosuuuu / Table 2 — Physicochemical
uality indicators of the phytocomposition

Iokasarein XapakTepHcTuka Tpe6oBanus no TY 10.39.25-002-
01067733-2017 [11]

MaccoBas mons Biaaru, % 9,0-9,8 He 6onee 20,0
MaccoBas JIOJIS
MeTaJUIONpUMECEH, Mmr/1kr OTCyTCTBYIOT He 6omnee 0,0003
MPOAYKTA
MuHepabHbIe IPUMECH OTcyTCTBYIOT He nonyckarorcst
[TocTopoHHHE pUMECH OTcyTCTBYIOT He nonyckarorcst

W3 awmanusza gaHHBIX Ta6J'II/II_I 1 u?2 BHIHO, YTO (I)I/ITOKOMHO3I/II_[I/IH COOTBETCTBYCT
MNpCABABISACMbBIM Tpe60BaHI/I}IM.
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Jnist M3ydeHHsl BIMSHUS JO3UPOBKH (PUTOKOMITO3MIIMM HA KAa4eCTBO XJI€OOOYITOYHBIX
u3genuii B a0OpaTOPHBIX YCIOBUSAX OCYIIECTBISUIM BBIPAOOTKY ONBITHBIX 00pas3loB B
COOTBETCTBUH C TEXHOJOTMUYECKOW CXEMOH, MpecTaBlIeHHON Ha pucyHke 2. OOpasiipl TOTOBHIN
0e30mapHbBIM CIIOCOOOM, 3aTE€M €To Pa3/IeNIbIBAIM Ha TECTOBBIE 3arOTOBKHU, KOTOPBIE pacTauBalIl B
paccroeyHoM IKady, a 3aTeM TECTOBBIC 3arOTOBKH BBITIEKAIN B KOHBEKIIMOHHOW TIEUH.

PacturenpHyro 1o0aBKy BHOCHIN B KosmmdecTBe 5-20 % K Macce MyKd. 32 KOHTPOJIbHYIO
peuentypy Obula HpUHATA peuentypa xieda U3 MIIEHWYHOW MYKH BBICIIETO COpTa: MyKa
nmennyHas — 4660 1, 3akBacka cyxas niieHudHas — 1285 r, npoxku uHcTaHTHbIE — 49 T, Colb
nuuiesas — 125 r.

3axeacka cyxasn Aposcocu Macno
4 Conb nosapennasn Booa numesasn
nwenuynan uncmanmmuole pacmumeinsnoe

Harperts
‘ IMpocesith ‘ ‘ IMpocests ‘ ‘ IMpocests ‘ ‘ IpocesTs ‘ 32-35°C

Pazsect e

Mpyka nwenuunan Dumoxomnosyusn

CoenuHATH

3aMecuTh TeCTO
8-10 mun

OcraBuTh Ha
GposkeHne
120-150 muH,
35-38°C

®dopmoBath

Ik

PaccrauBatb,
30-40 mumH,
30-32°C

|

Brimekars,
20-40 muH,
200-220 °C

PucyHok 2 — TexHoornueckas cxeMa Npou3BOACTBA 000raleHHbIX XJ1e000y104HbIX H3eauii / Figure 2 —
Flow chart of enriched bakery products production

KiroueBbIME  TOTPEOUTENHCKMMU CBOMCTBAMHU  XJI€OOOYIOYHBIX W3AEIHN  SBISIOTCS
OpraHoJieNTHYecKue: BHEUIHUI BUJ ((popMa M31enus ¥ MOBEPXHOCTH), IIBET, COCTOSHUE MSKHIIA
(mponey€HHOCTh, IPOMEC, TOPHCTOCTH), BKYC U 3arax.

Buemnuii Bua xneba ompepensuiv IyTeM ero ocMotpa. IIpu 3TOM OlEHHMBalIHCh LBET
KOPKH, COCTOSHHE MOBEPXHOCTH, MPABUIBHOCTh U CUMMETPHYHOCTH €ro (GopMbl. [l OLEHKH
COCTOSTHHS KOpPKM oOpamiany BHUMaHHE Ha €€ IOBEpXHOCTh (pOBHAs, HEpPOBHAs, TJajKas,
Oyrpucrasi, ¢ MOJpbIBaMH, C TPEIIMHAMM, CO B3AYTHSIMM), a TaKXKe Ha NMPaBHIBHOCTh (OPMBI
(mmockasi, BOTHYTasl, BBIITYKJIas ).

IIpu oueHke COCTOSHUS MSIKHILIA M3/ENHs NPEABAPUTEIBHO pa3pe3aid Ha JBE paBHbIC
YacTH, NMpU 3TOM oOpalas BHUMaHME Ha IBET MsAKHIIa (Oesblif, cepblii UM TEMHBIH) U €ro
OTTEHKH (CepoBaTblif, KENTOBATBHIM, >KENTBI M T.A.). Takke OLEHUBAIM HOPHUCTOCTH,
AJIACTUYHOCTH, IPOMEC U MPOTIEYEHHOCTh MSKHUIIIA, PABHOMEPHOCTh €r0 OKPACKH.

Bkyc xneba onpenensiy, pa3keBbIBas MSIKUIIL, TIPH 3TOM o0paliias BHUMaHue Ha HAJI4YKe
HE CBOHCTBEHHOTO JaHHOMY Xje0oOynouHoMy m3zenuio Bkyca. [Ipu oreHke apomata mu3aenuit
yCTaHABIMBAIM HAJMYUE WJIM OTCYTCTBHE HECBONCTBEHHBIX, MOCTOPOHHHUX M HENPHITHBIX
3aIaxos.
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Hccnenyemple OpraHoJISNTUYECKUE IMOKA3aTeNd KavyeCTBa W WX XapaKTEPUCTHKU IS
OTIBITHOTO 00pa31oB xjieba MpuBeACHHI B TabmuIe 3.

Taonuua 3 — Bausinue ¢puroxkoMnosu
uznennii / Table 3 — Effect of phyto

IV HA OPraHOJEeNTHYCCKHE MOKA3ATEe/JIH KaYeCcTBa XJIGﬁOﬁyJIO‘IHLIX
composition on organoleptic quality indicators of bakery products

3HaueHne MOKAa3aTeas

HaumenoBanue o
oKA3aTeNsT KOHTDOID Jo3upoBka puroxkomnozunnu (% K Macce MyKH)
P 5 10 15 20
[IpaBunpHOCTH PacnneiBuaTasi, Ha MOBEpXHOCTH
®opma npaBuiibHast, 0€3 BMATHH, C POBHBIMHU KpasiMy
($opMEI HUMEIOTCS TPEIIUHBI

CBeTio-xenras
C 30JI0TUCTBIM

Oxpacka Kopku

CBETHO-KOpI/I‘IHEBaH KOpI/I‘{HeBaH, TEMHOOKpalICHHasa

OTTEHKOM
CocrostHue Nmerotcs
MTOBEPXHOCTH be3 TpemyH 1 HaAPHIBOB, HEe3HaYHUTEIIbHBIC Tpemunst Ha | HepaBHOMepHas,
KOpKH paBHOMepHast TPELINHBI, MOBEPXHOCTH C TpelrHaMu
paBHOMepHast
IBet Msaxuia Brenubiit, CaetJio- Caetio- . .
. N N Kopuunessrit Kopuunessrit
Oenbrii KOPHYHEBBIN KOPHYHEBBIN
Crpykrypa CnabopasBuras,
IIOPUCTOCTH Pa3Buras, 6e3 MycTOT U yIUIOTHEHUI HAMEIOTCS
YILUIOTHEHHS
3amax, BKyC N N CBOICTBEHHBII ["oppKOBaTHIit
CBolCTBEHHBIN JaHHOMY BULY C npuBKycom
JTAHHOMY BUILY MIPUBKYC,
u3zenus, 0e3 MOCTOPOHHETO s0710Ka, .
W3JENHs, C JIETKHIM . MOCTOPOHHHI
3amaxa KUCIIOBATHIH
HPHUBKYCOM sI0JIOKa 3amnax

OpranonenTudeckrue CBOMCTBa 00pa3oB XJIe000YIOUHBIX U3CIIUMA TAKKE OLICHUBAIH TI0

5-Tu OabHOM IIKaJye, HATJISIIHO Pe

3amax

CocTrosiHie MSKHIIIA

Pucynok 3 — Bausinue purokoMmno3u

3yJIbTaThl OLIEHKHU MPE/ICTaBICHBI HA PUCYHKE 3.

[IpaBunbHOCTH
hopMmbI
5

CocrosiHne
MOBEPXHOCTH KOPKH

KOHTPOJIb
5%
e 1 0%
e 15%
s 20%

CrpykTypHO-
MEXaHUYECKUE
CBOMCTBA MSKHIIIA

a3’KCBbIBACMOCTb

VMU HA OPraHoJeNTUYECKHE MOKAa3aTe/JIn KauyecTBa XJICﬁOﬁyJIO‘[HbIX

w3neauii / Figure 3 — Effect of phytocomposition on organoleptic quality indicators of bakery products

yCTaHOBJ'IeHO, 4TO JYYIIMMH CCHCOPHBIMH XapaKTCPUCTUKAMU O6J'IaIlaeT 06pa3eu,

comepxkamuit  10% ngo0aBkM OT Macchl MYyKH TIIEHUYHOH. boilee BBICOKHE TO3UPOBKHU
(UTOKOMIO3UIIUK CTIOCOOCTBYIOT YXYIICHUIO OPraHOJENTHYECKUX IIoKazarejeil KauyecTma.
Takxkxe HeE0OXOOUMO OTMETUTH, UTO OOOTAaleHHBbIE H3IENUS B CPAaBHEHHUU C KOHTPOIHHBIM
oOpa3iom nmpuodperanu 0ojiee TEMHYIO OKPACKy MSKHILIA U KOPKU (PUCYHOK 4), 4TO 0OBSCHSAETCS
MIPUCYTCTBUEM B 100aBKE €CTECTBEHHO OKPAIICHHBIX COSTMHEHUN — KAPOTHHOUIOB.
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Pucynox 4 — CocTosinne 0KpacKy MAKHIIA XJ1e000yJTOYHBIX U3/1eTHIi:
a) KOHTPOJIb, 0) 3aMeHa 5% myku, B) 3amena 10% mykn, r) 3amena 15% mykn, 1) 3amena 20% myku / Figure
4 — Condition of colouring of the crumb of bakery products: a) control, b) replacement of 5% flour, c)
replacement of 10% flour, d) replacement of 15% flour, e) replacement of 20% flour

Pe3ynbrarhl OpraHojieNTHYECKOTO aHajM3a OMBITHBIX XJie0a MOKa3ald CYIIECTBEHHYIO
Pa3HUILY BO BHEIIHEM BHJIC: JIYUIITUMHU XapaKTEPUCTUKAMH 00JIadat0T 00pa3Ilbl, COJAEPKaHNuEe 5 U
10% GUTOKOMIO3UIIMK OT MacChl MYKM TNIIEHWYHOW. IIpm 3TOM KIItOYEeBBIE CEHCOpHBIE
MmapaMeTpbl — BKYC M apoMaT — HE CYIIECTBEHHOW pa3HULbI B HM3JCIHIX, 3a HCKIOYEHUEM
00pastos ¢ BkmrodeHueM 15 u 20% nobaBku. Ciie1oBaTeaIsHO, MOKHO CIENAaTh BEIBOJI, UTO 3aMEHa
MYKH Ha (PUTOKOMITO3UIIMIO B XJIEOOOYTOUHBIX M3MIETUAX B OTUX auamnazoHax 5-10% He okaxeT
3HAYUTENILHOTO BIMSHMS Ha UX 3amax 1 BKyc. TakxKe OlleHKa COCTOSIHUSI MSIKHIIIA, BHELTHETO BHUJIA
¥ TIOPUCTOCTH Xjieba TMOKAa3bIBAIOT, YTO OOpAa3Ibl C MEHBIINM COJIEP)KAHUEM pa3pabOTaHHOU
KOMITO3UIIMH UMEIOT MpUEMIIEMbIE 3HAUEHUS.

3akarouenue. JloGaBieHHe KOMMO3MIMM U3 PACTUTEIBHOTO ChIPbS B Pa3IUYHBIX
nosupoBkax (5, 10, 15 u 20 % oT Macchl MyKH) MPUBOIUT K U3MEHCHUIO OPraHOJIEIITHYCCKUX
roKaszaTesei XJae000yTOYHBIX U3/ICTU | TOSBIICHUIO 00JIee MHTEHCUBHOW KOPUYHEBOW OKPACKH
MIPY YBEJIUYCHHUH JIO3UPOBKU. B KOHTPOJIBEHOM M ONBITHBIX 00Opa3max xyeba ¢ 3ameHou 5-10%
MYyKH (hopMa U MOBEPXHOCTh COOTBETCTBYIOT BUAY M3JEHS, MSKHUII MPOTICYCHHBIN, HE BIAXKHBIN
Ha OUIynb, 0€3 ClIeJIOB Hempomeca, MOPUCTOCTh paBHOMepHas. [Ipu yBennyeHHH IO3HPOBOK
¢uToxomnozunuu B npeaenax 15-20 % ot macchl MyKd H3eNus IPUOOpPETaIoT MOCTOPOHHUE
NpUBKyC U apomar. Takum 00pa3oM, MOJY4YEHHBIE pe3yabTaThl HMMEIOT MPAKTUYECKOE
TEXHOJIOTHYECKOE 3HAUCHHE MPU pa3pabOTKe U ONTUMHU3ALMU PELENTypbl oOorameHHoro xjaebda
MIIEHUYHOTO.
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the desired parameters, the process of lactose crystallization is often used. In this paper, data on the
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raw materials are presented. Measurements of particle sizes are performed by laser diffraction on
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Annomayus. B monounvix npodyxmax, Xapaxmepusyiouwuxcsi 6biCOKOU MAcco8ol 0oaell CyXux
6ewecms U 3HAYUMETbHLIM COOEPAHCAHUEM JIAKMO3bl 6 CYXOM OCHAmKe, C80UCMEd NPOOYKMO8 8
SHAYUMENLHOU CMeneHu 00YC08NIeHbl CIMEeNeHbI0 KPUCMALIU3AYUY U PA3MEPOM KPUCMALILO08 JIAKMO3bl,
AGNAOWEUCS OOHUM U3 KII0UEBbIX KOMHOHEHMO8 MON0YH020 cbipbs. C yeavlo obecneuenus 3a0aHHbIX
Xapaxmepucmux 6 npou3800CMEEHHbIX NPOYECCax 3a4acmyr0 NPUMEHIemcs KPUCALIU3AYUs 1aKmo3ul.
Hacmoswas cmamus codepoicum ceedenust 0 2panyiomMempuieckom cocmage 3ampasouHblx Mamepuaios,
noxyuenHble 8 pe3yibmame aazepHo2o oupparyuonno2o anaiuza. Ilpeocmasnena meopemuueckas mooeisb
071 8b100pA NOOX00AULE20 MAMEPUANA, d MAKIHCe IKCNEPUMEHMATbHbIE OaHHble, NOOmeEepicoayue ee
coomeemcmsue. B xauecmee 06vekmos uccnedosanus ObLIU GbIOPAHBL METKOKPUCMALIUYECKAs 1AKMO3d,
caxapHas nyopa u HeuoKull KpUCmaiiooopazosamens Ha ocHoge caxaposwl. Ilokazano, umo 3ampagoumvie
Mamepuanvl OMAUYAIOMCS NO  PA3MepAM YACmuy, Npu 3MOM IHCUOKULL KPUCMALI000pa306ament
xapaxmepu3zyemcs Hauborvulell 00HOPOOHOCHIBIO U YOOOCMBEOM 003UPOBANUS, XOMS €20 UCHONb308AHUE He
NpUBOOUM K CYUJeCMEEHHbIM USMEHEHUAM 8 OUHAMUKE KPUCMALTUZAYUL.

KiroueBble cjioBa: J1aKTO3a, 3aTPaBOYHBIA MaTepHall, KPUCTAUIM3allMs, TPaHYJIOMETPUYCCKUM
COCTaB

Jnsa uutupoBanmsi: Eeookumos U. A., Kynuxosa U. K., Ipuoun A. C., Xazoe /[. C., I'opouenko
JI. A. Cpasnumenvroe ucciedosanue epaHyioMempuiecKoe0 cOCmaea 3ampagoyHblX MAamepuanos,

UCnoab3yiowuxcs npu kpucmaniuzayuu aaxmo3swl // Cospemennas nayxka u unnosayuu. 2025. Ne 1. C. 82-
89. https://doi.org/10.37493/2307-910X.2025.1.7

Introduction. Lactose is one of the main components of dairy raw materials, therefore its
phase state, or more precisely the degree of crystallization and the size of the crystals, have a great
influence on the properties of many dairy products, especially with a high mass fraction of dry
matter and a significant lactose content in the dry residue [1-4].

The type of product determines the required size of lactose crystals and, accordingly, the
modes of its crystallization. For example, lactose crystals larger than 15 pm are the cause of the
consistency defect of condensed milk with sugar. When producing dry whey and dry permeate, it
is generally recommended to crystallize lactose in the condensed product before drying until
crystals are obtained, most of which are 50-100 pm in size. This allows obtaining a non-
hygroscopic product in which crystalline lactose will predominate [1]. In turn, when producing
crystalline lactose, the crystallization process is aimed at obtaining sufficiently large crystals for a
more complete separation of the crystalline fraction from molasses.

In industry, the process of lactose crystallization is usually implemented by controlled
cooling of the thickened raw material using modes that allow obtaining crystals of the required
sizes with the highest possible degree of lactose crystallization.

Thus, when preparing lactose-containing raw materials for spray drying, the cooling regime
includes an initial period of rapid cooling to approximately 30 °C, followed by a period of slow
cooling to approximately 15 °C [12-16]. Rapid cooling increases the rate of lactose crystal
formation, while slow cooling promotes crystal growth [17]. The size of the forming lactose
crystals is controlled by targeted adjustment of the cooling temperature regime parameters. In
particular, smaller crystals are formed when rapid cooling to lower temperatures is performed [18—
20]. With a long-term slow cooling regime, it is possible to obtain larger lactose crystals [21].

In addition to cooling conditions, the lactose crystallization process is also affected by other
factors, including viscosity, temperature, pH and composition of the raw material, the presence of
minerals, acids and other impurities, etc. [16, 17, 19]. The type of nucleation (primary or
secondary) has a significant effect on the crystallization process. Homogeneous nucleation,
characterized by spontaneous formation of nuclei, occurs when the temperature of the
supersaturated solution decreases [9]. The presence of impurities in the solution containing lactose
causes heterogeneous primary nucleation, in which lactose molecules are adsorbed on the surface
of the impurities [14]. This process is characterized by reduced free energy required for nucleation
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[9]. In addition to non-crystalline impurities, seed materials such as microcrystalline lactose and
sucrose can act as centers of heterogeneous nucleation.

The size of the seed material crystals has a significant effect on the morphology and size of
the lactose crystals formed in the product. Therefore, when choosing a crystal former, information
on the granulometric distribution of the seed material can be one of the determining factors in the
formation of crystals with specified size characteristics.

Materials and research methods. The purpose of the study of seed materials is to evaluate
its granulometric composition, which allows choosing a crystal former that provides the process
of lactose crystallization.

Theoretically, the criterion for selecting the seed material can be substantiated as follows.
Let us assume that after introducing seed crystals into the thickened raw material, the process of
crystallization of lactose from it occurs only on the surface of these crystals [5].

To develop a mathematical assessment model, we introduce the following notations:

1, um average characteristic size of filling crystals;
) h, um average (desired) characteristic size of the final crystals;
) M, kg mass of raw material - condensed permeate of cheese whey
) m, kg mass of seed crystals;
) n— number of seed crystals;
C,% lactose concentration in raw materials;
) B, % degree of crystallization of lactose

Research results and their discussion. During the crystallization process, the growth of
seed crystals must be carried out in such a way that their final mass is equal to the mass of
crystallized lactose, corresponding to its value for a given final cooling temperature of the raw
material.

The mass of crystallized lactose M |can be expressed in two ways (formulas 1 and 2).

M,=MXC XB, (D

M,=nXK X h®—m, (2)

where K is a proportionality coefficient depending on the density of lactose and its form
factor at the final stage of crystallization.

Similarly for finely crystalline lactose

m=nxkxI3 ®)

The coefficients K and k differ in magnitude due to the difference in the values of the
corresponding form factors. Indeed, for finely crystalline lactose, obtained, for example, using a
colloid mill, the shape of the crystals may differ from the shape of the crystals at the finishing
stage, as a result of which the ratio between size and volume may differ significantly for them.

Let us now consider the expression

m nxkxIi3

M, nxKxh3+nxkx 3 )
Since by meaning m <« M, then formula (4) can be simplified

m _nxkxP ko z>3 )

M, nxKxh3® K (h ’

The ratio gdepends only on the values of the form factors of lactose crystals at the initial and

final parts of the crystallization process.
Using formula (1), expression (5) can be expressed as
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m m _k o (1)3 )
M, MxCxB K \h/’
Where
" _exnx(K)x (L) )
M K} \n) "’
In formula (7) the most difficult parameter to determine is the form factor F
k
F=s €))

When used systematically as a seed of one type and one batch, the F value can be taken as a
constant.
Then, using formula 7, the permissible value [can be expressed as follows:

3 m X h3
= ) 9)
MXCXBXF

With a given percentage of introduction of seed material to the raw material (ratio m / M)
of 0.01%, concentration of lactose in the raw material ( C ) of 55.0% and minimum degree of
crystallization ( B ) of at least 80.0%, expression (9) will take the following form:

3| 0,0001 x h3 0,06 X h
l = =— (10)
0,55x0,80 X F VF

If we assume that the seed material used was not milled and is crystalline lactose, then F can
be taken as close to one.

Thus, the proposed model allows for a preliminary assessment of the suitability of the seed
material for use in the process of producing dairy products with preliminary crystallization of
lactose.

For example, to obtain crystallized permeate with the crystal sizes recommended [23], h =
(50 — 100) wm, the minimum size of seed crystals should be about 3.0 um, and the maximum 6.0
um. Accordingly, if the goal is to obtain larger lactose crystals, the maximum value of seed crystals
can be larger. Obviously, the size of seed crystals will be especially critical if it is necessary to
form small crystals. If the main target parameter is the maximum degree of crystallization, then
when choosing a crystal former, the emphasis can be shifted to the functional and technological
characteristics: homogeneity, granulometric composition of the product.

The objects of the study were seed materials used in studying the crystallization process
under industrial conditions. Fine-crystalline lactose or fine-crystalline milk sugar are finely ground
lactose crystals. This is a sweetish white, free-flowing powder without odor. According to GOST
33567-2015 "Milk sugar. Specifications™, 70.0% of lactose crystals in the product should be (3 -
4) um in size, the maximum size of individual crystals can reach 10 um. Powdered sugar, according
to GOST 33222-2015 "White sugar. Specifications”, is finely ground sucrose crystals, the size of
95.0% of which crystals should not exceed 200 um. This is a sweet white, free-flowing powder
without odor, highly soluble in water. The liquid crystal former according to TU U 15.8-22942814-
025:2006 is a suspension of homogeneous sucrose crystals in a liquid phase, stabilized by a food
surfactant [6].

For a comparative assessment of crystal formers, taking into account the mathematical model
developed above, a comparison was made of the granulometric composition of fine-crystalline
lactose from two Russian manufacturers, Russian-made powdered sugar, and the imported liquid
crystal former “ESTER-K”. A diagram of the comparative analysis of the granulometric
composition according to the method [23] is shown in Figure 1.

[
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Figure 1 — Diagrams of differential distribution of seed material particles by size

According to the results of laser diffraction analysis (Fig. 1), the particle size distribution in
all samples of crystal formers can be described as asymmetric, since the average diameter D soand
modal D mode for all samples differ significantly (p>0.05). Thus, for fine-crystalline lactose sample
1, these parameters are: D so = (31.37+0.23) um, D mode = (43.51+0.17) pm, for fine-crystalline
lactose sample 2 - D 5o = (50.87£0.28) um, diameter — D mode = (54.92+0.15) um, for powdered
sugar - D so = (15.1440.05) um, diameter — D mode = (13.58+0.13) pum, for liquid crystal former -
D 50=(9.86£0.08) um, diameter — D moge = (10.77+0.12) pm.

For a more visual comparison, the diagram (Fig. 2) shows the characteristic particle sizes of
each seed material: diameters characteristic of 90%, 50.0% and 10.0% differential particle
distribution.

Particle diameters, pm
{integral distribution)

Microcrystalline lactose 1 Microcrystalline lactose 2 Powdered sugar Liquid crystal former

Figure 2 — Characteristic particle sizes of seed materials

The presented data show that the seed materials are quite heterogeneous in size. For example,
D g0 in the fine-crystalline lactose samples 2 exceeded the target sizes of lactose crystals
recommended for the technologies of concentrated permeate and concentrated whey [1] . In sample
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1, the particles approached 100.0 um. At the same time, the sizes of most particles in these samples
(Fig. 1) shifted to the region of (40.0 — 70.0) um, and the proportion of particles with a size of up
to 10.0 um in fine-crystalline lactose sample 2 was about 3.0%. For comparison, this indicator for
fine-crystalline lactose sample 1 was about 19.0%, and for the liquid crystal former about 48.0%.
The smallest sizes of seed crystals (Fig. 1, Table 1) were in the liquid crystal former.

It can be noted that the results of a comparative assessment of the use of all three types of
seed materials in the technology of dry permeate of spray drying [6] showed that the replacement
of the crystal former did not lead to significant differences in the dynamics of the lactose
crystallization process. This did not allow us to draw certain conclusions on the recommendations
for the preferred use of one or another crystal former, but technically the use of a liquid crystal
former was more convenient, since the liquid form allows better control of the dosage and
introduction of the seed.

Conclusion. The analysis of the obtained data allows us to conclude that the most effective
seed material for the nucleation of small lactose crystals is a liquid crystal former. However, even
with the target task of obtaining large lactose crystals, the use of a liquid crystal former may be
preferable due to the ease of administration and dosing accuracy. Due to the lack of domestic
production of this seed material, the development of its analogue using lactose-containing raw
materials seems to be a promising direction.

REFERENCES

1. Westergaard V. Technology of milk powder production. Evaporation and spray drying. NiroA/S.
Copenhagen, Denmark; 2003. 336 p. (In Russ.).

2. Schuck P. Condensed and Powdered Milk. Milk and dairy products in human nutrition: production,
composition and health. 2013. 728 p.

3. Ozel B, McClements DJ, Arikan C, Kaner O, et al. Challenges in dried whey powder production:
Quality problems. Food Research International. 2022;160.

4. Schuck P. Dairy powders. Handbook of Food Powders. Elsevier; 2024. P. 357-374.

5. Raghavan SL, Ristic R, Sheen DB, Sherwood DN. Morphology of crystals of a-lactose hydrate grown
from aqueous solution. Journal of Physical Chemistry B. American Chemical Society.
2000;104(51):12256-12262.

6. Evdokimov IA, Gridin A, Volodin DN, Kulikova I, et al. Investigation of the crystallization process
of lactose in milk serum permeate. 2021;852(1):012031.

7. Carpin M, Bertelsen H, Becj JK, Jeantet R, et al. Trends in Food Science & Technology Caking of
lactose : A critical review. Trends Food Sci Technol. 2017;53(2016).

8. Bredikhin SA, Chervetsov VV. Crystallization of lactose from milk whey in a flow. Izvestiya of
Timiryazev Agricultural Academy. 2016;(5):91-98. (In Russ.).

9. Tamime AY. Dairy Powders and Concentrated Products. 2009. 370 p.

10. Schuck P. Condensed and Powdered Milk. Milk and dairy products in human nutrition: production,
composition and health. 2013. 728 p.

11. Cari¢ M, Milanovi¢ S. MILK POWDERS | Physical and Functional Properties of Milk Powders.
Encyclopedia of Dairy Sciences. 2002. P. 1874-1880.

12. Wijayasinghe R., Bogahawaththa D, Chandrapala J, Vasiljevic T. Crystallization behavior and crystal
properties of lactose as affected by lactic, citric, or phosphoric acid. J Dairy Sci. 2020;103(12):11050-
11061.

13. Schuck P, Dolivet A. Lactose crystallization: Determination of a-lactose monohydrate in spray-dried
dairy products. Lait. EDP Sciences. 2002;82(4):413-421.

14. Shi Y, Liang B, Hartel R. Crystallization Kinetics of Alpha-Lactose Monohydrate in a Continuous
Cooling Crystallizer. 2006;55(3):817-820.

15. Guner SS, Grunin L, Kaner O, Sumnu G, et al. Influence of multiple parameters on the crystallinity of
dairy powders. Int Dairy J. 2023;147:105782.

16. Pandalaneni K, Amamcharla JK. Evaluating the crystallization of lactose at different cooling rates
from milk and whey permeates in terms of crystal yield and purity. J Dairy Sci. Elsevier Inc.
2018;101(10):8805-8821.

87



17.

18.

19.

20.

21.

22.

23.

11.

12.

13.

14.

15.

16.

17.

18.

19.

Modern Science and Innovations. 2025. No. 1

Bhargava A, Jelen P. Lactose Solubility and Crystal Growth as Affected by Mineral Impurities. Journal
of food science. 1996;61(1):180-184.

Chiou D, Langrish TAG, Braham R. The effect of temperature on the crystallinity of lactose powders
produced by spray drying. J Food Eng. 2008;86(2):288-293.

Norgaard L, Hann MT, Knudsen LB, Farhat 1A, et al. B. Multivariate near-infrared and Raman
spectroscopic quantifications of the crystallinity of lactose in whey permeate powder. Int Dairy J.
2005;15(12):1261-1270.

Shokhalov V, Gnezdilov A, Shokhalova V. Improving lactose crystallization in milk sugar production.
Dairy industry. 2024;48-52.

Agrawal SG, Patersom A, Jones JR, Mcleod JS, Bronlund JE, Bajpai H. Secondary nucleation studies
on alpha lactose monohydrate under stirred conditions. Int Dairy J. 2017;66.

Wong SY, Bund RK, Connelly RK, Hartel RW. Determination of the dynamic metastable limit for o-
lactose monohydrate crystallization. Int Dairy J. 2011;21(11):839-847.

Determination of particle size distribution by laser light diffraction method. State Pharmacopoeia of
the Russian Federation XIV edition. OFS.1.2.1.0008.15. (In Russ.).

JIUTEPATYPA
Becrepraapn B. Texnosorus mnpou3BOACTBA CyXOro MOJOKA. BeImapuBaHUE W pPaclbUIMTEIbHAS
cymka. NiroA/S. Konenraren, auus. 2003. 336 c.
Schuck P. Condensed and Powdered Milk // Milk and dairy products in human nutrition: production,
composition and health. 2013. 728 p.
Ozel B., McClements D. J., Arikan C., Kaner O., Oztop M. H. Challenges in dried whey powder
production: Quality problems // Food Research International. 2022. Vol. 160.
Schuck P. Dairy powders // Handbook of Food Powders. Elsevier, 2024. P. 357-374.
Raghavan S. L., Ristic R., Sheen D. B., Sherwood D. N. Morphology of crystals of a-lactose hydrate
grown from aqueous solution // Journal of Physical Chemistry B. American Chemical Society. 2000.
Vol. 104. No. 51. P. 12256-12262.
Evdokimov I. A., Gridin A., Volodin D. N., Kulikova 1., Slozhenkina M. I. Investigation of the
crystallization process of lactose in milk serum permeate. 2021. Vol. 852. No. 1. P. 012031.
Carpin M., Bertelsen H., Becj J. K., Jeantet R., Risbo J., Shchuck P. Trends in Food Science &
Technology Caking of lactose : A critical review // Trends Food Sci Technol. 2017. Vol. 53. No. 2016.
Bpemuxun C. A., Uepsenos B. B. Kpucramimsanus J1akTo3b6I MOJIOYHON CBHIBOPOTKH B TIOTOKE //
Wzeectus TCXA. 2016. Ne 5. C. 91-98.
Tamime A.Y. Dairy Powders and Concentrated Products. 2009. 370 p.
Schuck P. Condensed and Powdered Milk // Milk and Dairy Products in Human Nutrition: Production,
Composition and Health. 2013. 728 p.
Cari¢ M., Milanovi¢ S. MILK POWDERS | Physical and Functional Properties of Milk Powders //
Encyclopedia of Dairy Sciences. 2002. P. 1874-1880.
Wijayasinghe R., Bogahawaththa D, Chandrapala J, Vasiljevic T. Crystallization behavior and crystal
properties of lactose as affected by lactic, citric, or phosphoric acid // J Dairy Sci. 2020. Vol. 103. No.
12. P. 11050-11061.
Schuck P., Dolivet A. Lactose crystallization: Determination of a-lactose monohydrate in spray-dried
dairy products // Lait. EDP Sciences. 2002. Vol. 82. No. 4. P. 413-421.
Shi Y., Liang B., Hartel R. Crystallization Kinetics of Alpha-Lactose Monohydrate in a Continuous
Cooling Crystallizer. 2006. Vo. 55. No. 3. P. 817-820.
Guner S. S., Grunin L, Kaner O., Sumnu G., Oztop M. H. Influence of multiple parameters on the
crystallinity of dairy powders // Int Dairy J. 2023. Vol. 147. P. 105782.
Pandalaneni K., Amamcharla J. K. Evaluating the crystallization of lactose at different cooling rates
from milk and whey permeates in terms of crystal yield and purity // J Dairy Sci. Elsevier Inc. 2018.
Vol. 101. No. 10. P. 8805-8821.
Bhargava A., Jelen P. Lactose Solubility and Crystal Growth as Affected by Mineral Impurities //
Journal of food science. 1996. Vol. 61. No. 1. P. 180-184.
Chiou D., Langrish T. A. G., Braham R. The effect of temperature on the crystallinity of lactose
powders produced by spray drying // J Food Eng. 2008. Vol. 86. No. 2. P. 288-293.
Norgaard L., Hann M. T., Knudsen L. B., Farhat I. A., Engelsen I. B. Multivariate near-infrared and
Raman spectroscopic quantifications of the crystallinity of lactose in whey permeate powder // Int
Dairy J. 2005. Vol. 15. No. 12. P. 1261-1270.

88



CoBpemeHHas HayKa u nHHosauuu. 2025. Ne 1

20. Shokhalov V., Gnezdilov A., Shokhalova V. Improving lactose crystallization in milk sugar
production // Dairy industry. 2024. P. 48-52.

21. Agrawal S. G., Patersom A., Jones J. R., Mcleod J. S., Bronlund J. E., Bajpai H. Secondary nucleation
studies on alpha lactose monohydrate under stirred conditions // Int Dairy J. 2017. Vol. 66.

22. WongS. Y., Bund R. K., Connelly R. K., Hartel R. W. Determination of the dynamic metastable limit
for a-lactose monohydrate crystallization // Int Dairy J. 2011. Vol. 21. No. 11. P. 839-847.

23. Ompenenenne pacmpeneieHHss YacTHIl [0 pasMepy METOAOM Ja3epHoi mudpakmmu cBera [/
locynapcrBennas apmakones: Poccuiickoit @enepannu X1V uzpanus. ODC.1.2.1.0008.15.

INFORMATION ABOUT THE AUTHORS

Ivan A. Evdokimov — Dr. Sci. (Techn.), Professor, Head of the Basic Department of Milk and
Dairy Products Technology, Chief Researcher of the Research Laboratory of Food and Industrial
Biotechnology, Faculty of Food Engineering and Biotechnology named after Academician A.G.
Khramtsov, North-Caucasus Federal University, +79624030847, ievdokimov@ncfu.ru

Irina K. Kulikova — PhD, Associate Professor, North-Caucasus Federal University, Stavropol,
Russia, Research Laboratory of Food and Industrial Biotechnology, Senior Researcher, +79282850475,
Kik-st@yandex.by

Alexander S. Gridin - Graduate Student, North-Caucasus Federal University,
a.gridin@dmprocess.ru

Dmitry S. Khazov — Graduate Student, North-Caucasus Federal University, dmitrii5114@mail.ru

Lyudmila A. Gordienko — Cand. Sci. (Techn.), Associate Professor, North-Caucasus Federal
University, gordiyenkola@yandex.ru

Contribution of the authors: the authors contributed equally to this article.

Conflict of interest: one of the authors 1A Evdokimov, Dr. Sci. (Techn.), Professor, is a member
of the Editorial Council and Editorial Board of the journal "Modern Science and Innovations". The authors
are unaware of any other potential conflict of interest related to this manuscript.

The article was submitted: 23.01.2025;
approved after reviewing: 07.04.2025;
accepted for publication: 15.04.2025.

HNH®OPMALIUSA Ob ABTOPAX

HNBan AnekceeBud EBIOKMMOB — JOKTOp TEXHYHECKHUX HAYK, MPoeccop, WIEH-KOPPECITOHIEHT
PAH, 3aBenyromuii 6a30B0if Kadenpoi TEXHOTOTHH MOJIOKA H MOJIOYHBIX TIPOITYKTOB, TIaBHBIA HAYJIHBIH
COTPYIHHMK HAy4YHO-HCCIIENOBATENbCKON 1a00paTopuy MHUIIEBOH M IPOMBIIUICHHOM OMOTEXHOJOTHH,
(hakynbTeT THUIIEBOM WHXXEHEpMH W OmoTexHomornii mMeHW akagemuka A.I'. Xpammosa, CeBepo-
KaBka3sckwuii penepanbhbiii yausepcuter, +79624030847, ievdokimov@ncfu.ru

Hpuna KupunnoBua KynankoBa — KaHIUIAT TEXHUYECKUX HayK, AomeHT, CeBepo-KaBkasckuit
(denepanbHBIl yHUBepcutTeT, HayuHo-mccriemoBaTenbckas abopaTopus THUIIEBOW W MPOMBIIUICHHON
OMOTEXHOJIOTHH, CTAPIIHIA HAYYHBIA COTPYAHUK, +79282850475, kik-st@yandex.by

Anexcauap Cepreesuu I'puaun — acnimpanTt, CeBepo-KaBkasckuii (hemepabHBIN yHHBEPCUTET,
+78652998988, a.gridin@dmprocess.ru

JAvutpuii CepreeBuu Xa3zoB — acnmpanT, CeBepo-KaBkasckuil ¢enepanbHBIi yHHBEPCHTET,
479815002471, dmitrii5114@mail.ru

Jwamuia AnexcanapoBHa I'opaMeHKO — KaHIUMIAT TEXHUYECKUX HayK, AoueHT, Cesepo-
KaBka3sckwii enepanbhbiii yauusepeuter, +79187554732, gordiyenkola@yandex.ru

Bknax aBTOpPOB: BCe aBTOPHI BHECIH PaBHBII BKJIAJ B IIOATOTOBKY ITyOJIMKALIH.

KoH}IUKT HHTepecoB: OJMH U3 aBTOPOB CTaThH — JOKTOP TEXHHYECKUX HayK, npodeccop U. A.
EBIOKMMOB sBiI€TCS WIEHOM pEJAKUMOHHOTO COBETa M PEJAKLMOHHOW KOJJIErHMHM JKypHana
«CoBpeMeHHasi HayKa M WHHOBalMM». ABTOpaM HEHM3BECTHO O KAaKOM-TMOO IPyroM IMOTEHIHAIBLHOM
KOH(JIMKTE MHTEPECOB, CBI3aHHOM C 3TOH PYKOIHCHIO.

Cratbs noctynuia B pegakiuto: 23.01.2025;

ono0peHa nocie perensupoanus: 07.04.2025;
npuHsaTa K myonukanuu: 15.04.2025.

89


https://pharmacopoeia.regmed.ru/pharmacopoeia/izdanie-14/
mailto:ievdokimov@ncfu.ru
mailto:kik-st@yandex.by
mailto:a.gridin@dmprocess.ru
mailto:dmitrii5114@mail.ru
mailto:gordiyenkola@yandex.ru
mailto:ievdokimov@ncfu.ru
mailto:kik-st@yandex.by
mailto:a.gridin@dmprocess.ru
mailto:dmitrii5114@mail.ru
mailto:gordiyenkola@yandex.ru

Modern Science and Innovations. 2025. No. 1

CoBpeMeHHas Hayka u uHHOBauu. 2025 Ne 1. C. 90-105. Modern Science and Innovations. 2025;(1):90-105.
TEXHUYECKUE HAYKU TECHNICAL SCIENCE
TEXHOJIOT' A [TPOAOBOJIBCTBEHHBIX TECHNOLOGY OF FOOD PRODUCTS
ITPOAYKTOB

Hayunas crates
VIK 613.292, 641.05 BY

https://doi.org/10.37493/2307-910X.2025.1.8

N3y4deHune CBOMCTB PACTHTEIBHBIX OPOLIKOB /1JI1 CO3AaHUA (PUTOKOMITO3HLMH
CHeHATU3MPBOAHHOI0 ¥ (PYHKIMOHAJIBHOI0 HA3HAYECHH S

Anacracus Cepreesna Kyuep!, Crapamup Ctenanosuyu Anyppux?,
Oxcana Banepbesna Iapaosa®’, Bnagumup I'puropsesny Kopaniiayk*
Cepreii Biagnmuposua Biagumupos®

1.2 3'ponnenckuii rocynapcTBeHHbIi yHuBepcuTeT nMenn SInku Kynanel, T. Ipoano, Benapycs

45 JloHeukuil HAaUMOHANBHBIA YHHBEPCUTET SKOHOMHUKH M TOProBIM MMeHHM Muxauna Tyran-BapaHoBckoro,
r. Jonenk, loneukas Hapomnas Pecrryonuka, Poccust

Lkucher_as@grsu.by

2 anufrick@grsu.by; https://orcid.org/0000-0002-5761-4965

3 pavlova@grsu.by

# doc.12022007@mail.ru

> vladimirov4353@yandex.ru

* ABTOp, OTBETCTBEeHHbIIi 3a nepenucky: Okcana Banepsesna [laBnosa, pavlova@grsu.by

Annomayusa. B cmamve npueeden ananu3 (QYHKYUOHAILHBIX CEOUCME PACMUMETLHO2O CbIPbs
(xusuna, molkevl u s610Kka). Ilposedennwvili ananus no380auUL COelAMb 661800 O NEPCNEKMUBHOCMU
UCNIONb308AHUA (PUMOKOMNOHEHMO8 OJid NONYYeHUs NUuiesblx 000a8oK U cO30anus 0002aujeHHbIX U
@yHKYUOHATLHBIX BPOOYKMO6 numanust. OObeKxmamu Uccie008a s CMAatu NOPOWIKY U3 KU3ULA, MbIKGbL U
a0710ka. B x00e npogedéuHbIX ucciedosanuii 0aHa OYeHKA OpP2aHONeNnMUYecKux U uuKo-xumuieckux
ceoticme nopowkos. I[loxkasana yenecoobpasHocms GHeCeHUsl ROPOUKOE 8 COCMAE MHO2OKOMNOHEHMHbIX
nuwesblx NPOOYKmMo8 01 0002awjeHuss Ux MUHEPATbHLIMU BeueCmeamu U VIYYUEHUs. CeHCOPHBIX
Xapaxmepucmux.

KioueBble cjioBa: Ku3ui, I0710K0, THIKBA, (PUTOKOMITO3UITHS, MHKPORJIEMEHTHI, MAKPORJIEMEHTHI,
(hyHKIIFOHATBHAS POJIb

s nurupoBanusi: Kyyep A. C., Anygppux C. C., Ilasrosa O. B., Kopnutiuyk B. I'., Braoumupos
C. B. M3yuenue ceolicmé pacmumenvHblX HOPOWKO8 ONsl  CO30AHUSL — (DUIMOKOMNOUYULL

CReYUAIU3UPEOAHHo20 U QyukyuoHatvhoeo nasnavenus // Cospemennas nayka u unnosayuu. 2025. Ne 1.
C. 90-105. https://doi.org/10.37493/2307-910X.2025.1.8

© Kyuep A. C., Anydpuxk C. C., ITaBnosa O. B., Kopuuuyk B. I'., Bnagumupos C. B., 2025

90


mailto:kucher_as@grsu.by
mailto:anufrick@grsu.by4
mailto:pavlova@grsu.by
mailto:doc.12022007@mail.ru
mailto:vladimirov4353@yandex.ru
mailto:pavlova@grsu.by
https://doi.org/10.37493/2307-910X.2025.1.8

CoBpemeHHas HayKa u nHHosauuum. 2025. Ne 1

Research article

Study of the properties of plant powders for the creation of phytocompositions of
specialised and functional purpose

Anastasia S. Kucher?, Slavamir S. Anufrik?, Oksana V. Pavlova®,
Vladimir G. Korniychuk®, Sergei V. Vladimirov®

123 vanka Kupala State University of Grodno, Grodno, Belarus

4.5 Donetsk National University of Economics and Trade named after Mikhail Tugan-Baranovsky, Donetsk, Donetsk
People's Republic, Russia

Ykucher_as@grsu.by

Z anufrick@grsu.by; https://orcid.org/0000-0002-5761-4965

3 pavlova@grsu.by

# doc.12022007@mail.ru

5 vladimirov4353@yandex.ru

* Corresponding author: Oksana Valeryevna Pavlova, pavlova@agrsu.by

Abstract. The article presents an analysis of the functional properties of plant raw materials
(dogwood, pumpkin and apple). The analysis allowed us to conclude that it is promising to use
phytocomponents to obtain food additives and create enriched and functional food products. The objects
of the study were powders from dogwood, pumpkin and apple. In the course of the studies, an assessment
of the organoleptic and physicochemical properties of the powders was given. The expediency of adding
powders to the composition of multicomponent food products to enrich them with minerals and improve
sensory characteristics was shown.
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BBenenne. [IpuoputetHoit 3amayeii B (popMUpPOBaHHM 3JI0OPOBBSI HACEICHHS SIBJIIETCS
pazpaboTka W  pacHIMpeHHEe  acCOpPTUMEHTa  MHUINEBOM  MPOAYKIHUH, 0OOTalIeHHON
(YHKIIMOHATBHBIMA MHIPEIMEHTaMH, CIELUATN3UPOBAHHBIX MPOIYKTOB MUTAHUSA U MPOJYKTOB
¢dbyakuroHansHOTO HasHadeHwus [3]. Ilpu Bcem MHOrOoOpaszuu crocoOOB MOBBIMIEHUS MUIIEBON
LIEHHOCTU TMPOJAYKTOB MUTaHHs HaubOojee palMOHANBHBIM SBISIETCSA BBEIACHHE B PELENTYPY
HEOOXOIUMBIX JOTIOJHUTENBHBIX KOMIIOHEHTOB, JIMOO MCKITIOYCHHE HEXellaTelNbHbIX. B 1aHHOM
KOHTEKCTE OJHUM W3 HANpaBICHUH MOXKET BBICTYNATh BBEJICHHE B PELENTYPhl HATYPATbHBIX
WHTPEIUEHTOB PACTUTEIHHOTO MPOUCXOKACHUS (THIKBA, TUIOABI KU3MIA, SIOJOKO), COAEPIKAIINX
3HAYUTENILHOE KOJIMYECTBO OENKOB, HE3aMEHUMBIX AMHHOKHCIOT, BUTAMUHOB, MUHEPAIBHBIX
BEIIECTB U MUIIEBBIX BOJOKOH.

O630p mnutepaTypbl. ThIKBa TMpEACTaBISET CO0OW OOMIMPHYIO TPYNIy pPACTeHUH,
oTHocsIuxcs K cemeiictBy Cucurbitaceae u poxy Cucurbita. /IlaHHbIH TPOIYKT SBISETCS OJAHUM
U3 IIEHHBIX UICTOUHUKOB OMOJIOTUUECKU aKTUBHBIX COEAMHEHHH, NCIOIb3YEMBbIX B IPOU3BOJICTBE
(GYHKIMOHATIBHBIX W CHELUANIU3UPOBAHHBIX MPOAYKTOB mnHTaHusA. Haubonee 3HaYMMBIMH
IIPUPOIHBIMU BEIIECTBAMHU, IPUCYTCTBYIOIMMHU B IOCTATOYHBIX KOJIMYECTBAX B THIKBE, SIBJISIOTCS
KapOTUHOUBI, (EHOJIbHBIE COECIUHEHHUs, BUTAMUHBI, MUHEpaJIbl, IMOJUCAXapUAbl, MEKTHUHBI,
IUIIEBbIE BOJIOKHA, TOKO(Eposbl, (UTOCTEpUHbI, 3(uUpHbIE Macia, OeNKd, MNenTUisl |
aMHHOKHUCIIOTHL. HaydHO J0Ka3aHO, 4TO yKa3aHHBIM CHEKTp OMOJIOTHYECKH aKTHUBHBIX BEIIECTB,
IOPUCYTCTBYIOIIMX B THIKBE,  OKa3blBa€T  NPOTUBOMHKPOOHBIE,  MPOTHBOPAKOBHIE,
AHTUOKCHUJIAHTHbIE, KapAMONPOTEKTOPHBIE, AHTUBO3PACTHBIC, NPOTUBOBOCHAIUTENbHBIE U
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npeOHOTHYECKUE ICHCTBUS Ha OPraHU3M YeJIOBEeKa. A HAaTypalbHbIE TUTMEHTHI, COJIEpKAIUECS B
TBIKBE, OOYyCJIaBIMBAIOT BBICOKHE OPraHOJIENTHYECKHE ITOKa3aTeNd TOTOBOM Mpoaykuuu. B
MUIIEBON MPOMBIIUIEHHOCTH JaHHBIM MPOAYKT HUCIIOJB3YIOT KaK MHIPEAUEHT XJIeOOOYIOUHBIX,
KOHJUTEPCKUX U MAKapOHHBIX U3AEIUH, 1eTCKOro nutanus [15].

MSIKOTB TBIKBBI COJICPKUT AHTUOKCHIAHTHBIE KOMIIOHEHTHI: BUuTamuubl C, A, E, nuHk u f3-
KapOTHH, MOJYJIUPYIOUIUE BPOXKJIECHHYIO U QJalTUBHYI0O MMMYHHYIO CHCTEMY OpraHu3Ma.
Koxypa THIKBBI SBIS€TCS UCTOYHMKOM II0OJINCAXApPUIOB, MEKTHHA U KapOTMHOUJIOB, a CEMEHa
cozepkat Tokoheposbl, (GeHObI, KAPOTHHEI, YPUPHBIE Macia, OeKW, BUTAMUHBI, MHHEPAJIbl U
kieryatky. KirroueBble CcBOWCTBA (DYHKIIMOHAIBHBIX KOMIIOHEHTOB, COAEP)KAIIMXCS B THIKBE,
npeacTaBieHsl B Tadnuie 1.

Tadauna 1 — @yHKIHOHAIbHBbIE KOMIIOHEHTDI, COJep KalIuecs: B ThIKBe, H UX cBoiicta / Table 1 —
Functional components contained in pumpkin and their properties

OYHKIMOHAIbHBIE N
Ne CBoiicTBa KOMIIOHEHTOB I OpraHU3Ma YesoBeKa
KOMITOHEHTHI THIKBBI
1 | Buramun C YHHUYTOXKAET CBOOOAHBIE PafKalibl B OPraHU3Me U YKPEIUISIET UMMYHHYIO
CUCTEMY
2 | Buramun E JleficTByeT Kak aHTHOKCU/IAHT, YAaJIsis CBOOOTHBIE PaJMKalbl U3 OpraHn3Ma
B-xapoTuH AHTHOKCH/IaHT, CHIDKAET BOCTIAJIUTENbHBIE IPOIIECCH
Iunk VYBenmuuuBaer  BBIPAOOTKY  JIGHKOLMTOB B  OpraHU3Me,  arcHTOB,
3aIIMIIAIOLIIMX OPIaHU3M OT BUPYCOB
5 | XKeneso HeoOxoquMo 1yt HOPMallbHOTO (PYHKIIMOHUPOBAHHUS OHOXMMHUYECKHX
MPOLIECCOB B OpraHM3Me, TOMEOCTa3a, CHIDKEHUS! pUCKa MH(HIMPOBAHUS
OpraHusMa
6 | Cenen YKkpemnseT BpoxKIEHHYIO U aJallTUBHYI0O UMMYHHYIO CUCTEMY
Ionmucaxapuabl CHIXalOT ypOBEHb OKHCIUTEIBHOIO CTPEcCca B KIETKAX U TKAHAX, UIPAIOT
ponb AHTHOKCHJAHTA, aHTUMHUKPOOHOTO, IIPOTUBOBUPYCHOTO,
MPOTHBOANA0ETUIECKOrO U IIPOTUBOOITYXOJIEBOTO CPENICTBA
8 | Jlumunsl (xupsl, sxupHble | Urpaiot ponb AHTHOKCHJIAHTA, IIPOTHUBOBOCIIAIHUTEIILHOTO,
KHCIIOTBI, CTEPHHBI) UMMYHOMOIYJIUPYIOILIET 0, aHTUKAHLEPOTr€HHOT 0, TPOTHBOIIAPa3UTAPHOIO U
TUIIOTEH3UBHOT'O CPENCTBA
9 | deHONBHBIE KUCIOTHI CMsr4aroT OKUCIMTENBHBIN CTpece, JeHCTBYS KaK aHTHOKCHIAHTHI

Ucrounuk: [24]
Source: [24]

[IponykTsl epepabOTKU THIKBBI SBJISIOTCS UCTOYHUKAMH PAa3IMYHBIX aHTHOKCUIAHTHBIX
BEIIECTB, TAKUX Kak (praBaHOUIBI, TOKO(EPOJIIbl, (PEHOIbHBIE KHCIOTHI U KAPOTUHOUIBI. MOHO- U
MOJIMHEHACHIIIIEHHbIE JKUPHbIE KUCIOTHI (OMera-3, omera-6, OJIMHOBas KHCJIOTA, JIMHOJIEBAs
KHCIIOTa), COJEpIKalUecs] B Macie CeMSH THIKBbl HIPAlOT BAXKHYIO POJIb B CHIDKEHHH PHUCKA
TUIEPTOHUU U CEPACYHO-COCYAUCThIX 3aboneBaHuii [20]. DUTOACTPOreHbl THIKBEHHBIX CEMSH
JEeNaloT WX MEPCINeKTUBHBIMU  JUIS  MPEAYNPEXKICHHUS  Pa3BUTHS  TOPMOHO3aBUCHUMBIX
OHKOJIOTUYECKHX 3a00JIeBaHUMN: UCCIEAOBAHNS YKA3bIBAIOT HA IIUTOTOKCHYECKYIO aKTUBHOCTH U
3HAQUUTENIbHYI0 MPOAYKIUIO 3CTpaauona. MHOTOYHMCIEHHbIE KapOTUHOUIHBIE MUTMEHTHI,
MPHUCYTCTBYIOIINE B THIKBE B M300UIIUH, TAK)KE CHUKAIOT PUCK OHKOJOTHMYECKHUX 3a00JIeBaHU,
BKIJIOUAasi paK JIETKHX, MPSAMOIM KHIIKM U MOJOYHOU 3kene3bl. IloTpeOreHue THIKBBI Takxke
OKa3bIBAaCT AHTUTHIEPIUNMUAEMUYeCKUid A((HEKT: CHIKEHUE YPOBHS JHUIMOMPOTEHHOB HU3KOU
IJIOTHOCTU U CYIIECTBEHHOE YBEIMYEHHE JIMIIOMPOTEMHOB BBICOKOW IMJIOTHOCTU. DTO CBS3AHO C
COJIep’)KaHHEM B THIKBEHHOM CEMEHM apTUHUHA, KOTOPBIH OOpeTcs C amomTo30M, PETyIHpyeT
apTepHalibHOE JaBJICHHUE U 00ecTieunBaeT paboTy cepAeYHO-COCYIUCTON CHUCTeMBI. [IeKTHHOBBIE
U HENEKTUHOBBIC MOJINCAXapPHUAbI, MOJNydaeMble W3 DMUIEPMHCA U MSIKOTH THIKBBI, a TakKke
TUTNOTJIMKEeMHYeCcKre OSKH U Maciia THIKBEHHBIX CEMSH SBISIOTCS dPPEKTUBHBIMU B CHHYKEHUHT
YPOBHS TIIOKO3bI B KpOBU. [[poTHBOBOCHANUTENHHOE JCHCTBUE THIKBBI OOBSICHSIETCS OOTaThIM
collep’)kaHHEeM B HeW MOoNMM(EHONOB W JPYruX aHTHOKCHJIAHTHBIX COCIUHEHHH, KOTOpHIE
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MIOMOTAIOT YMEHBIIUTh BOCHIAJICHHE MTyTeM HEHTpaIM3allii CBOOOAHBIX PAAUKAJIOB U MOIYIISLIUN
BOCIIAJIMTENBHBIX IyTel. JIMHOJIEBAas U OJIEMHOBAsl KUCJIOTHI, COJEPKAIUECS B CEMEHAX THIKBBI,
00JIaIal0T MOIIHBIMH aHTHOAKTEpUAIBHBIMU CBOiicTBamu mpoTuB Pseudomonas aeruginosa,
Candida albicans, Acinetobacter baumanii, Enterococcus faecalis, Klebsiella pneumonia, E. Coli
u Staphylococcus aureus. Kpome Toro, Macio ceMsiH THIKBbI CHIDKACT JaBJICHUE BHYTPH YPETPBbI
U MOYEBOTO ITy3BIps, YTO CHIKAET BEPOSITHOCTh OOpa3oBaHMsI KaMHEH B MOYEBOM ITy3bIpe.
Bricokast koHIIEHTpaIys jKelie3a B THIKBE CHUYKAET PUCK Pa3BUTUS aHEMUH [27].

ThIKBa MIMPOKO HCHOJIB3YETCS Ul MPUTOTOBIIEHUS PAa3IMYHBIX OJIOJ, BKJIKOYAs CYIIBI,
JDKEMBI, CUPOIIBI, JKeJie, MIope U T.J. 3a HOCIEAHUE HECKOJIbKO JECATHIIETUN HCIOJIb30BaHUE
THIKBBI B Ka4eCTBE ()YHKIIMOHATIBHOI'O KOMIIOHEHTA MPOAYKTOB IMUTAHUS 3HAUUTEIBHO BBIPOCIIO:
MUIIeBasi MPOMBIIIJIEHHOCTh BBIMYCKAaeT 3aKyCKH, XJI€O0OYylIOUYHble U KOHIUTEPCKUE W3IEHs,
KpeKepbl, IeYEeHbE, OE3TIII0TEHOBbIE MAKAPOHHBIE U3JIENHNSI, 3TaKOBbIe OATOHYUKHU U JIp. (PUCYHOK
1), nuTaTenpHas [IEHHOCTh U OPraHOJENTHYECKHE MOKA3aTeIH KOTOPhIX 3HAYUTENIbHO BBIIIE IO
CPaBHEHHUIO C TPaJMLIMOHHBIMU NpoayKTamH [18, 25].

w—— THIKEeHHEIE YHIICH
BuckeuTHEI! Moy pabpukaT ITrIKB eHHaA Kala

8

MaKpoHHEIE
M3

Horypr

XnebobymnoyHsie
H3IeIHA

Pucynok 1 — Hcniosib30Banue THIKBBI B IPOM3BoACTBE NpoAykToB mutanust / Figure 1 — Use of pumpkin in
food production

Kamm OblcTporo mpuroToBieHHs C J00aBICHHEM MOPOLIKA CEMSH THIKBBI SIBIISIOTCS
HCTOYHHMKAMU JKeJe3a, IIUHKa, Oesika, BUTaMuHa A U BuTamuHa C, KOTOpble 0COOEHHO LIEHHBI B
JE€TCKOM MHUTaHUM U JUTSL TPO(UIIAKTUKYA BUPYCHBIX M MH(EKIIMOHHBIX 3a00s1eBaHU. THIKBEHHBIE
YUIIChI, TOJYyYEHHblE IyTeM CyOJIMMAalMOHHOM CYIIKM TBIKBEHHOTO IIOpE,  TaKke
XapaKTEPU3YIOTCSI BBICOKMMH OPIaHOJIENITUYECKUMHM CBOMCTBAMM M NMHUTATEIBHOW LIEHHOCTHIO:
BBICOKasi aHTUOKCHJIAaHTHAsl aKTUBHOCTb, OOYCIIOBJIEHHAs! 3HAUUTEIBHBIM COJIep’KaHHEeM OOIIero
KOJIMYEeCTBA (DEHOJIBHBIX KUCIOT U KAPOTUHOMJIOB [26].

Haubosiee mupokoe nmpruMeHEHHE ThIKBAa MOJy4YWiIa B HPOM3BOJCTBE XJIEOOOYIOUHBIX
u3nenuii. Ha ocHOBe THIKBEHHOTO MOpOIIKa pa3pabaThIBalOTCS KOMIIO3UTHBIE BHJBI XjeOa
cojepxar 0Oojee BBICOKOE OOIIee KOJIMYECTBO (DEHOJOB IO CPABHEHUIO C KOHTPOJILHBIMHU
oOpa3uaMu xj1e60B U, COOTBETCTBEHHO, 001aJal0T aHTMOKCUAAHTHON aKTUBHOCTBIO.
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Takum 00pa3oM, THIKBA SIBJISIETCS MPOYKTOM, COJIEPKAIUM 3HAYUTEILHOE KOJIUYECTBO
(YHKIIMOHATTBHBIX u HYTPHULIEBTUYECKUX KOMIIOHEHTOB, KOTOpBbIE MPOSIBJISIFOT
MMMYHOMOAYJIHPYIOIIYIO, IPOTUBOBOCIAIUTEIbHYI0, aHTHOKCHUIAHTHYIO, IPOTUBOMUKPOOHYIO U
MIPOTUBOBUPYCHYIO AKTUBHOCTH. [IOpOIIKY, 3KCTPAKThI, U30JIAThI THIKBbI U MHUILEBBIE TPOAYKTHI,
MOJIYYEHHBIEC U3 HUX, MOTYT ObITh UCII0JIb30BAaHbI B MHHOBAIIMOHHBIX TEXHOJIOTHUSIX MPOU3BOJICTBA
MPOJIYKTOB THUTAHHS, BKIIOYCHHE KOTOPBIX B PAlMOH HEOOXOAMMO JUISL TOJJICPKAHUS
ONTUMAIBHOTO OajlaHCa IEHHBIX HYTPUEHTOB B OPraHU3ME U YKPEIUICHUSI HMMYHHOU CHCTEMBI.

Kusun npexacraiser coboit TeMHOOKpamieHHbIe Tioabl poga Cornus mas L. Ilmomsr
JAHHOTO PACTEHUsS B MOCIEIHUE TOJbI BCE OOJIbIIE MPUBIICKAIOT BHUMAHUE YYEHBIX M HIMPOKO
WCIIOJIL3YIOTCS B TUIICBOM, (apMaleBTUYECKOM W KOCMETHUYECKOW IPOMBIIUICHHOCTH.
AHTOIMAHBI, COJCpXKAIIUecs B IUIOJaX KH3WIa, 00JaJal0T MOIIHBIM AHTHOKCHIAHTHBIM U
MPOTUBOOITYXOJIEBBIM JICICTBUEM, a TaKKe AHTUTJIMKEMHUYECKUMH,
AHTUTUTIEPIIUITUIEMUYECKUMHU, TPOTUBOBOCTIAIUTEIFHBIMU U AHTUMHUKPOOHBIMU CBOMCTBAMHU.
CBoOiICTBa OCHOBHBIX HYTPHUEHTOB, COJICPXKAIIMUXCS B KU3UJIE, TIPEJICTABIICHBI B TaOHIIe 2.

Tabauna 2 — OyHKIUOHAJIbHbIE KOMIIOHEHTBI, COJIep Kallecs] B IUI01aX KU3WJIA, U UX cBoiicTBa / Table 2 —
Functional components contained in dogwood fruits and their properties

D yHKIIMOHAJIbHbIE

No KOMITOHEHTBI CBolicTBa KOMIIOHEHTOB JJIsl OpraHU3Ma YeioBeKa
TBIKBBI
1 | Buramun E AHTHOKCUIAHTHAS aKTUBHOCTH
2 | AHTOLMAHBI 3amuTHOE JeiicTBHE Ha CepAEYHO-COCYIHMCTYIO CHCTEMY, IIOBBIIIAET YpPOBEHb

OHJAOTI'CHHBIX aHTUOKCHUIAHTOB MHUOKapaa

3amuTHOE IEHCTBHME HA IEYeHb 32 CYET CHIDKCHUS IIOBBIICHHBIX YPOBHEH
CBIBOPOTOUHBIX (DEPMEHTOB, OOILETO CHIBOPOTOUHOrO Oelka, albOyMUHA U COIepIKaHUs
HEPEKUCHOTO OKHCIICHHS JIMIHIOB B IEYCHN

[oBplmaeT 3amUTy HEPBHON CUCTEMBI OT OKHCIUTEIBHOIO CTpECca, CTUMYJIUPOBAHUE
HaMATH

AHTUTUTIEPTIIMKEMHYECKU AP ekt

Ucrounuk: [19]
Source: [19]

AHTOLMAHbI, TMOJyYyaeMble U3 IUIOJOB KHM3WIA, MOTEHLMAIbHO MOIYT OKa3blBaTh
0JaroTBOpPHOE BJIMSHUE HA 370POBbE YEIOBEKA: YIYYINAIOT MOKA3aTeId KPOBU U IMO3BOJISIOT
CHM3UTh PHCK M IPOIPECCUPOBAHUE CEPACUYHO-COCYIUCTBIX U METa0OJMYECKUX 3a00JIeBaHUM.
Kpome TOro, OHM OKa3blBalOT IIOJIOXKHUTEIbHOE BIIMSHHUE HAa  MOJIEKYJISIpHBIE U
T'MCTONATOJIOTHYECKUE W3MEHEHHMs] B TaKMX OpraHax, Kak cepJue, MO3l, MOYKM U I€YEHb.
AHTOIMAaHBl IUIOJOB KHM3WJA YCHJIMBAIOT CEKPELMI0 WHCYJIMHA [-KIETKaMH OCTPOBKOB
MOJDKENTYI0YHON JKeJe3bl, MOBBIIAIOT YYBCTBUTEIBHOCTh TKaHEW K HMHCYIMHY, 3aMeUISIOT
YCBOEHHE YIJI€BO/IOB B IHUIIEBAPUTEILHOM TPAKTE U YCUIIMBAIOT BBIPAOOTKY riiukorexa. [lpu stom
aHTOLMAHbl B KOHLIEHTPALUAX, IPUCYTCTBYIOIIMX B IJIOJAaX KU3UJA, HE OKa3bIBAIOT NMOOOYHBIX
spdexToB Ha opraHusM. [lumieBoil paiuoH, cojepxamuil JaHHBIA MPOIYKT MOJIOKHUTEIBHO
BIIMSIET HA JIUIUIHBIN NPO(UiIb MI1a3Mbl KPOBU M aTEPOCKIEPOTHUECKHE COOTHOLIeHus [23].

Taxum 06pazom, pa3HOOOpPa3HOE HCIIOJIb30BaHUE KM3MIIA B (PPYKTOBBIX JIECEPTAX, COKaX,
MIOpe, macTax WK B BUJIE CyXO(PPYKTOB MO3BOJISIET Pa3HOOOPA3UTh MUIIEBOM paIlOH YeJIoOBeKa U
o0oraTuTh €ro MOJE3HBIMU BellecTBaMU Ul 3(PQPEKTUBHOW NPOPUIAKTUKH U JICYEHUS
OTIpeIeNIeHHBIX 3a00JIeBaHUMH.

S0noku  ABIAIOTCA  MpeACTaBUTENAMU pojaa Malus — cemeticmea posoysemuvix. OHU
cojiepkar psiag OMOJIOTMYECKHM AKTUBHBIX BEIIECTB, OJarOTBOPHO BIMSIOMIMX Ha 370pPOBbE
YeJioBeKa: MoJin(eHosbl, BATAMUHBI, TPUTEPIIEHBI, MUIIEBbIE BOJIOKHA U JIp. SIOI0KH U 16I0UHbIE
IOPOAYKTHl (COKH, IIOpPE, BBDKUMKH, CYIIEHbIE $I0JIOKM, SKCTPAKThI) OKAa3bIBAIOT 3aIUTHOE
NeUCTBUE TPOTUB CEPJIEYHO-COCYAUCTBIX M OHKOJIOTUYECKUX 3a00JIeBaHUM, a Takxke
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CIOCOOCTBYIOT POCTY BOJIOC, 3@KHBIJICHHIO O’KOTOBBIX paH, YAy4IIAIOT CpeAy IOJOCTH pTa,
CIOCOOCTBYIOT OOJIETYEHUIO NMHUIMEHTAIMM KOXXM, BBI3BAaHHOW Y@-u3mydeHueM U Ap. OTu
3 QeKTs CBS3aHBl C PA3TUYHBIMA MEXaHW3MaMH, TAaKUMHU KaK aHTHOKCHIAHTHBIN, 3aluTa
COCYAUCTOTO  JHAOTENNSA, CHUXXEHME  YpOBHA  JIMOMAOB B  KPOBH, a  TaKke
MPOTUBOBOCHATUTEIbHBINA, AHTUANONTOTHYECKU, AHTUMHBA3WBHBII M METACTAa3UPYHOLIUN
3P PEKTHI.

MaxkpoanemeHTsl (Kaiuii, a3oT, pocop, KanbLUi U MarHuil), BXOJISIINE B COCTaB 00K,
U MHUKpOdJIeMeHThl (0Op, IHMHK, >KEJie30, MapraHell, aJlOMUHHI) SBISIOTCS BaXHEUITUMU
KOMIIOHEHTaMHU TKaHEH 4eJ0BEKa W BBITIOJIHAIOT 0coObIe Gu3nonornyeckne GyHKIun. Butamun
C mopaBiseT OKHCIIEHHUE JMIIONPOTEMHOB HU3KOM IJIOTHOCTH, CTAOWIU3UPYET SHIOTEIUN U
CHIDKAET YPOBEHb XOJIECTEpUHA, TEM CaMbIM IpeAynpekaas pa3BuTue AuadeTa U TMIIEPTOHUU.
Kpome Ttoro, Butamun C 3ammimaer koxy Y@P-usiydeHus U TNpeaoTBpaiiaeT oOpa3oBaHue
HEKOTOPBIX BUAOB paka. Takxke B si0J0KaxX co/Iep:KaTcsi HE0OXO0AUMbIE OPTaHU3MY BUTAMHUHBI A 1
E, Ttwamun, pubodraBuH, HUKOTHMHOBAas KHUCIOTa, (QoJiMeBas KUCIOTAa H TMHPUTOKCHH.
buonorudeckast akTHBHOCTD MOJIU(PEHOJIOB SIOJOK XapaKTEPU3yeTCsl MPOTUBOBOCHIAIUTEIbHBIMU,
AQHTUOKCHUJIAHTHBIMU M TPOTHBOBUPYCHBIMHU CBOMCTBaMHU. (CBOICTBA OCHOBHBIX HYTPHUEHTOB,
coJiepkaluxcs B A0J10Kax, MpeAcTaBiIeHbl B Tadbnuie 3.

Tabauna 3 — OYHKIHOHAJIbHbIE KOMIIOHEHTDI, COJepIKaIMecs B IUI01axX s16J10K, 1 uX cBoiicTa / Table 3 -
Functional components contained in apple fruits and their properties /

O yHKIMOHAIbHBIE .
Ne CBolicTBa KOMIIOHEHTOB JIJIsl OpraHU3Ma YeJIoBeKa
KOMIIOHEHTHI ThIKBbI

1 | Buramun C AHTHOKCU/IAaHTHBIE CBOMCTBA, CHHKEHHE PUCKA PA3BUTHS CEPIEUHO-COCYAUCTHIX
3aboneBanuii 10 30%

2 | Ilonudenons I'unonunuaemuyeckoe JEICTBUE: CHU)KEHHE YPOBHS aTepOreHHBIX
JIUIIONIPOTEHOB M, COOTBETCTBEHHO, PUCKA PA3BUTHS CEPAEUHO-COCYAUCTBIX
3a0oneBaHUil. AHTHOKCHAAHTHAS aKTUBHOCTB: 3aMEUISEeT CTapeHHe U yCTpaHsIeT
KOTHUTHBHBIC HapyllleHus. AHTHANAOeTHYeCKUH I ekt

dnaBoHOUIBI AHTHOKCHIAHTHEIE CBOMCTBA
4 | Iomucaxapuasl CHMXAIOT XpPOHHUYECKOE CIIa0OBBIpaKEHHOE CHCTEMHOE BOCTIaJICHHE
Kneryartka CHmKeHHe YpOBHS JIMMUIOB, oOOeclieyrBas aHTHOKCHOAHTHBIE CBOWCTBA U
CTIIOCOOCTBYS HEHPOIPOTEKIINU

6 | [lextun IlomaBmnsier BocnaneHHe 0XKOTOBBIX PaH M YCKOPSIET SMUTENN3AIMI0 TIPH 0XKOrax
II-IITA cTtemeHn, yMeHbIIA€T MUTMEHTALNIO KOXH, BBI3BAHHON Y D-H3ITydeHnEM.
CHIKaeT ypoBEeHb XOJIECTEPUHA, THIIOTTTUKEMHIH. AHTHOKCHIAaHTHBIE CBOHCTBA

7 | TputepneHsr IIpoTuBOBOCTIANIUTENBHOE IEHCTBUE

Hcrounux: [16]
Source: [16]

Ha cerognsimnuii JeHb aKTUBHO MPUMEHSIOTCS SI0JOYHBIE MPOIYKTHI M X DKCTPAKTHI B
MIPOU3BOJICTBE KOHIUTEPCKUX W OYIOYHBIX H3JENUN, KEKCOB U TMEYEHbS, OE3TIIIOTEHOBBIX
X7€000yIOUHBIX  U3JETHUH, XapaKTepU3YIOIUMUCS BBICOKUMH  OPraHOJENTUYECKUMHU U
NUIIEBBIMU KauecTBamMu [22]. JloOaBieHMe MOpOLIKa CYIIEHBIX s0JIOK yBEeIHMYMBaeT oOriee
coJiepKaHue MOMU(EHOJIOB U aHTHOKCHIAHTHBIM MOTEeHIMa MileHnyHoro xjeba. Ho mpu Bcex
IIOJIOKUTEIIBbHBIX CBOMCTBAX YCTAHOBJIEH OJWH CYLIECTBEHHBIH HEIOCTATOK IPHU IPOU3BOJCTBE
oOoraieHHbIX XJIeO00YIOUHBIX U KOHIUTEPCKUX U3JEeNUil — HeXenaTeIbHOe U3MEHEHUE 1IBeTa
TOTOBBIX IPOAYKTOB (Ha 00jiee TEMHBIM U KOPUUHEBATHIH ).

JUisi OLlEHKM BO3MOXHOCTHM HCHOJb30BaHUS KH3MJIA, sI0JOKa M THIKBBI B COCTaBe
pacTUTENbHBIX KOMIO3UIUI B TabauIle 4 npeicTaBleHbl JaHHbBIE O MUIIEBON EHHOCTH JTaHHBIX

IIPOJIyKTOB.
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Tadnanua 4 — CpaBHUTEIbHAS XaPAKTEPUCTHKA XHMHYECKOT0 COCTABA CHIPHSI /ISl MPOM3BOACTBA
¢puroxomnozuuuii (B 100 r mpoaykra) / Table 4 — Comparative characteristics of the chemical composition of
raw materials for the production of phytocompositions (in 100 g of product)

Kuzun ThIkBa S16moK0
DneMeHT KOJ1-BO % ot cyT. KO1-BO % oT cyT. KO1-BO % OT CyT.

HOPMBI HOPMBI HOPMBI
Bopma, rp 85,0 3,74 90,3 3,97 86,3 3,80
Benku, r 1,0 1,32 1,0 1,32 0,4 0,53
Kupsl, 0 0 0,1 0,18 0,4 0,71
MoHo- U Tucaxapupl, Ip 0,1 - 4.0 - 9,0 -
Kpaxmai, rp 9,0 - 0,2 - 0,8 -
Kneruatka, rp 15 - 1,2 - 1,8 -
Maxkpoonremenmoi:
Kanuii, Mmr 363,0 14,52 204,0 8,16 278,0 11,12
Kanpupii, Mmr 58,0 5,80 25,0 2,50 16,0 1,60
Maruwuii, Mr 26,0 6,50 14,0 3,50 9,0 2,25
Hartpuii, mr 32,0 2,46 4,0 0,31 26,0 2,00
dochop, Mr 34,0 4,25 25,0 3,13 11,0 1,38
Xiop, M 1,2 0,05 19,0 0,83 2,0 0,09
Bumamunor:
Buramun A (P3), Mxr 0 0 250,0 27,78 5,0 0,56
Bera-kapoTuH, Mr 0,002 0,04 15 30,00 0,03 0,60
Buramun Bl (Tuamus), mr 0,047 3,13 0,05 3,33 0,03 2,00
Buramun B2 (pubdodaBun), mr 0,024 1,33 0,06 3,33 0,02 1,11
Buramun B4 (xonun), Mr 0 0 8,2 1,64 3,4 0,68
Buramun B6 (nmupuaokcuH), Mr 0,036 1,80 0,13 6,50 0,08 4,00
Buramun B9 (ponueBas kucinora), MKT 50,0 12,50 14,0 3,50 2,0 0,50
Buramun E (T3), mr 0,15 1,00 0,4 2,67 0,2 1,33
Buramun H (6rotun), MK 0 0 0,4 0,80 0,9 1,80
Buramuan PP (amxotmHOBas, Mr 0,166 0,83 05 2,50 0.4 2.00
KHCIIOTa), MT'
Buramuu C, Mmr 25,0 27,78 8,0 8,89 10,0 11,11
Muxkpoonemennoi:
bop, Mkr 59,6 - 15,9 - 245,0 -
Keneso, mr 41 22,78 0,4 2,22 2,2 12,22
Yo, Mkr 1,2 0,80 1,0 0,67 2,0 1,33
MonubeH, MKD 15,0 21,43 4.6 6,57 6,0 8,57
Huxens, MKT 7,6 - 45 - 17,0 -
CelleH, MKT 2,0 3,64 0,3 0,55 0,3 0,55
Menp, MKT 0,6 0,06 180,0 18,00 110,0 11,00
IuHK, Mr 0,114 0,95 0,24 2,00 0,15 1,25
drop, MKT 15,2 0,38 86,0 2,15 8,0 0,20

Ucrounux: [9, 13]
Source: [9, 13]

Ananu3upys JaHHbIE TaOMUIBI 4, MOXKHO CIeNaTh OJHO3HAYHBIA BBIBOJ O TOM, YTO
BBe/IeHHE B (PUTOKOMITO3HUIIMY KU3UJIA, THIKBBI U S0JI0OKA MO3BOJIMT MOTYYUTh J0OABKY HA OCHOBE
HATypaJlbHBIX PACTUTENBHBIX KOMIIOHEHTOB C BBICOKHM COJEp)KaHHEeM OeTa-KapOoTHHA,
ButaMHHOB A, B9 u C, sxenesa, kaaus, MeId U MOJIHO/ICHA.

Lenp uccnenoBaHus: U3y4UTh OPraHOJIENITUYECKHE U (PU3UKO-XUMUYECKUE MTOKa3aTeIn
MOPOIIKOB KH3WJA, SI0JOKAa M THIKBBI C IENbI0 CTPYKTYPUPOBAHUA (PUTOKOMIOZUIMMA IS
pa3paboTKu MPOIYKTOB (DYHKIIMOHAIBEHOTO U CIEIUATM3HPOBAHHOTO HA3HAYCHHUSI.

MarepuaJjibl 4 MeTOIBI Hccae10BaHuil. OOBEeKTaMU HCCIIeTIOBAHUH SBISUTUCH: 00pa3Ilbl
MOPOIIKOB KM3WUJIA, THIKBHI U 510J10Ka (pucyHOK 2). MccnenoBanue opraHoJENTHYECKUX U (PU3HKO-
XUMHYECKUX TIOKa3aTeneld KadecTBa (PUTOMOPOIIKOB OCYIIECTBISUTM IO CTaHJAPTHBIM U
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PEKOMEHJIOBaHHBIM ~MeETOAUKaM. [3MmepeHuss MaccoBOM J0M XUMHUYECKMX 3JIEMEHTOB
BBITOJIHSIIOCHh METOZIOM PEHTI€HO-(DIyOpECIICeHIINN, OCHOBAHHOM HA M3MEPEHUH HHTEHCUBHOCTHU
XapaKTEPUCTUUECKOTO PEHTTEHOBCKOIO M3JIY4YEHHMs] aTOMOB XHMMUYECKUX DJIEMEHTOB IpHU
BO30Y)KJICHUM HMX PEHTTEHOBCKUM H3IIy4EHHEM C IOMOIIbI0 MUHHATIOPHONH PEHTIC€HOBCKOM
TpyOku. [lomygaemblii CIEKTp COCTOUT M3 HAOOpa aHATMTUYECKHX JIMHUH B Auana3zone ot 1,0 no
34,5 xoB. Perucrtpanysi MHTEHCHUBHOCTEH OCYIIECTBIIIETCS IPU IOMOIIM MHOTOKAHAJIBHOTO
CIIEKTPOMETPA C SHEProJUCICPCHOHHBIM OJIYIIPOBOJIHUKOBBIM JieTeKTopoM (Si-p-i-n muox) ¢
TEPMODJIEKTPOHHBIM OXJIaxkaeHreM. Crenuanu3upoBaHHOE IPOrpaMMHOE OOecnedeHue JaeT
BO3MO’KHOCTh TIOCTPOHTH HauboJiee BEPOSTHYIO MOJIENb CHEKTPa, OOHAPYKUTh aHAIUTHYECKUE
JIMHUM CIIEKTpa B MPUCYTCTBUU OOJIBIIOTO KOJUYECTBA 3JIeMEHTOB B Ipode (15-30 snemeHTOB),
OTIPENIETTUTH MACCOBYIO JIOJIO PJIEMEHTA U TOUHBIN Bec oObekTa [10].

TBIKBA KHU3UJT S0JIOKO

Pucynox 2 — O6pa3sus! nopomxkos / Figure 2 — Powder samples

N3BecTHO, 4TO YeM OoJibllie BpeMs M TeMIeparypa CYIIKH, TEM MEHBIIIEE KOJUYECTBO
BUTAaMHHOB OCTaeTCs B IPOAYyKTe. PaHee mpoBeIeHHbIE HAMU UCCISIOBAHUS TIOKA3aIH, YTO IS
MOJYYCHHUSI THUIIEBBIX IOPOIIKOB I10 TEXHOJOTHU CYIIKa-U3MEIbYeHUE IeJIeCo00pa3HO
NpuMEHATh cnoco® cymku MK HarpeBoM, oOmamaromuid psaoM HOPEUMYIIECTB IEpe.
TPaJMIIMOHHO TPUMEHSAEMOW KOHBEKTUBHOM cCymikod. Temmeparypa B CYHIMIBHOW Kamepe
o iIep kuBaiiach Ha ypoBHE 65°C. BRDKMMKH THIKBBI M SI0JIOK BBICYIIIMBAIIN 10 BIaKHOCTH 10%,
a BBDKUMKHU Ku3uia 110 15%. Ctena s Cylmiku npojykTa ¢ ucnoiab3oBanuem UK uznydenus
MIPEJICTaBJICH HAa PUCYHKE 3.
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Pucynok 3 — MndpakpacHasi CyminIbHAsl yCTAHOBKA: 1 — KHONKA BKJIIOYEHHs M BbIOOPA TePMOCTATa HJIM TePMOCTATa ¢
0JI0KOM yNpaBJIeHMsI IJIsl BEPXHero T3HAa; 2 — peryJsiTop MOLIHOCTH BepXHero TaHa; 3 — uudposoii u3mepurenb
NMOKA3aHMIl BePXHEro Ta3Ha (BATTMeTpP, BOJbTMETP, aMIIepMeTP, YACTOThI KOJIeOaHU i HANPSIKeHUsI ceTH, TecTep (a3); 4 —
TEPMOCTAT C JIEKTPOHHBIM 0J10KOM YHpaBJiIeHUA JIfl BEPXHEro TO9Ha ¢ BO3MOKHOCTBHIO MOAKJIKYEHUSA K MKJ 5-
MHIMKATOP aBAPHH BepXHero TepMocTaTa; 6 — TepMOCTAT BEPXHEro TIHa; 7 — 3JIeKTPOHHbIe Bechl (ToyHocTh 0,01 1); 8 —
HM3MepHUTe/Ib TeMIepaTypbl BHYTPU NPOAYKTA; 9 — KHONKA BKJIOYeHUs] HUKHero TepMocTata; 10 — peryasiTop MOIIHOCTH
HM:KHero; 11 — nugpoBoii u3MepuTeIb NOKA3aHUIH HUKHEr0 TIHA (BATTMETP, BOJIbTMETP, aMIepMeTp, YaCTOThI
KoJ1e0aHMii HanpsIZKeHUs1 ceTH, TecTep (a3); 12 - HHANKATOP aBAPpUM HHKHEr0 TepMocTaTa; 13 — TepMocTaT /151 BepXHero
T3HA; 14 — rHe310 A5 MOAKJIIOYEHHs] 030HATOPa; 15 — pyyKa nepexJoYeHus1 BbIOopa TIHA (4X MO3ULMOHHAsA); 16 —
TailiMepa 17151 paGoThbl 030HATOPA MU TaliMep 151 PUKCALUM BPeMeHH 3KcrepuMenTa; 17 — cHrHajm3aTop BpeMeHU
CHATHS NMOKA3AHUI IKCIIepuMeHTa; 18 — kJaBuIIM BbIOOPA HY:KHOI0 pe:KHMMa padoThl CYIIWILHON ycTaHOBKHU; 19 —
KOpPIYC CYIUHJIbHON ycTaHOBKH; 20 — BepXHMii MK T3H; 21 — cTeKJIsIHHAA Bepb CYIIMJIBbHON YCTAHOBKH; 22 — MOABECKa
JJISl NPOAYKTA; 23 — HUKHUM T3H /

Figure 3 — Infrared drying unit: 1 — button for turning on and selecting the thermostat or thermostat with a control unit
for the upper heating element; 2 — power regulator for the upper heating element; 3 — digital meter for readings of the
upper heating element (wattmeter, voltmeter, ammeter, frequency of network voltage fluctuations, phase tester); 4 —
thermostat with an electronic control unit for the upper heating element with the ability to connect to a PC; 5 — upper
thermostat failure indicator; 6 — upper heating element thermostat; 7 — electronic scales (accuracy 0.01 g); 8 — meter for
the temperature inside the product; 9 — button for turning on the lower thermostat; 10 — lower power regulator; 11 —
digital meter for readings of the lower heating element (wattmeter, voltmeter, ammeter, frequency of network voltage
fluctuations, phase tester); 12 — lower thermostat failure indicator; 13 — thermostat for the upper heating element; 14 —
socket for connecting the ozonizer; 15 — heating element selection knob (4-position); 16 — timer for ozonizer operation or
timer for recording experiment time; 17 — time indicator for taking experiment readings; 18 — keys for selecting the
desired drying unit operating mode; 19 — drying unit body; 20 — upper IR heating element; 21 — glass door of drying unit;
22 — product hanger; 23 — lower heating element.

DKCTIepUMEHTANBHBIN CTEHA paboTaeT CIeIyIIIUM 00pa3oM: C TOMOIIBID PYYKH
nepeKiIouaTens BblOOpa ToHA 15 (BepxHMl TOH, HWKHHM TOH, 002 THOHA OJHOBPEMEHHO),
BBIOMpaeM TOH (B HallleM Cilydae CYIIKa MPOUCXOJMIa C MOMOIIBI0 BEPXHETO TIHA), Jaiee C
MTOMOIIBIO PETYNIATOPa MOITHOCTH BEPXHET0 TOHA 2 YCTaHABIMBAIH HY)KHYIO MOIITHOCTH (B HaIllIeM
cnydau 1,2 xBt). KoHTponb mokazaHuii MOIIHOCTH OCYIIECTBISJICS C MOMOIIBIO IH(PPOBOTO
M3MEPUTEIS TIOKa3aHUI BEPXHETO THHA 3.

[lepen HauanoMm SKCHEpUMEHTa BBICTABIISIIOTCS HYXKHBIE MapaMeTpbl TEMIEpaTypbl Ha
TEPMOCTATE BEPXHETO TAHA 6. DTATIOHHBIM I'PY30M C YUETOM Tapbl TAPUPOBAIIN FIEKTPOHHBIE BECHI
7 (rounoctb BecoB 0,01 r.) coeqMHEHHBIE IITOKOM C MOJBECKOM 22 HaXOAIIMIICS B KaMepe.

98



CoBpemeHHas HayKa u nHHosauuu. 2025. Ne 1

Jlanee Ha moaBecKy 22 BBIKJIabIBAJIU 3apaHee OArOTOBJIEHHBIE IPOIYKT CI0EM HE OoJiee
8 mm [12].

Brnaxnocts ipoaykra onpeaensuin cornacHo 'OCT 28561-90 [11]. [Tocie goctmxeHwust
HE00X0AMMOM BIAKHOCTH IPOAYKT U3MeIbuain. Vi3MenpueHue mpo1yKTa MpOBOIMIN B HOKEBOU
MenbHUIE 10 ppakuuii 160-0 MKM.

PesyabraTrel  ucciaenoBanmii. m  ux  oOcy:xkaenme. HaumbGonee 3¢pdexTuBHBIM
HampaBjeHHEeM B o00JacTé co3maHus (YHKIMOHAIBHBIX IHUIIEBBIX MPOIYKTOB SIBISETCS
oOoramenne AeHUIUTHBIME HYTPUEHTAMHU WM MX KOMIUIEKCAMHU TPAJUIIMOHHBIX IMPOIYKTOB
MUTAaHUS MACCOBOTO MOTPEOJIEHUs, MOJIb3YIOIUXCS IOBCEIHEBHBIM crpocoM. I[Ipu stom
MPEIIMOYTHTEIBHO HCIIONB30BaTh IOJIMKOMIIOHEHTHBIE MHUIIEBbIE JI0O0AaBKH PAaCTUTEIHLHOTO
MIPOUCXOXICHNUS, B TOM 4HCJIE IOJydeHHbIE B pe3yibTare mepepadOTKH BTOPHUYHBIX
pPErMOHANBHBIX PACTUTENBHBIX pecypcoB. B nanHoil paboTe 3a OCHOBY OBLIM NPUHSTHI
(UTONOPOIIKY THIKBBI, KH3UJIA U SI0JI0Ka.

Ha nepBom sTane mccnenoBaHUi ONpeNessyiM COOTBETCTBHE IIOKA3aTENEW KadecTBa U
0€30MacHOCTH TNOPOILIKOB KH3WJIa, 10I0ka M ThIKBBL. [loka3zaTenu kauyecTBa IMpenCTaBIECHbI B
Tabnuuax S u 6.

Tabauna 5 — OpraHosienTHYeCKHe MOKA3aTeH Ka4eCTBAa MOPOUIKOB KHU3WJIa, si610Ka ¥ ThikBbI / Table 5 —
Organoleptic quality indicators of dogwood, apple and pumpkin powders

XapaKTepuCTUKA
Iloka3zarens
MIOPOIIOK THIKBBI | TIOPOIIOK 510J10Ka I NOPOLLIOK KH3MJIa

Buennuii Bua | TOHKOM3MeNbUSHHBIH CHITyYHi IIOPOUIOK 03 MOCTOPOHHUX W KPYITHBIX BKJIFOYECHHH

CBETII0-KEITBIN

I[Ber

OpanxeBbIit

KpacHo-Kopu4HeBBbIH

Bkyc u 3amax

CBOiicTBEeHHBIII ~ BKYCy H

CBOiiCTBEHHBIN BKYCY H 3amaxy

CBOICTBEHHBIE ~ BKyCy |

3amaxy CYLICHOW THIKBBI, 0€3 | CyIIeHOro a010Ka, 0e3 | 3amaxy CylIeHOro kKu3uia, 6e3
IOCTOPOHHHMX IIPUBKYCOB M | MOCTOPOHHHX IPUBKYCOB U | IIOCTOPOHHHMX IIPUBKYCOB H
3amaxoB 3amaxoB 3amaxoB

Taonuua 6 — PU3NKO-XUMHYECKHE M0KA3aTe M KAaUeCcTBa MOPOIIKOB KU3MJIa, 10,10Kka 1 ThikBbI / Table 6 —
Physicochemical quality indicators of dogwood, apple and pumpkin powders

3HayeHne
IToka3arens
TIOPOLIOK THIKBBI TIOPOLIOK 510710Ka TIOPOIIOK KH3MJIa

Maccosas gois Biaaru, % 9,0 8,0 15,0
MaccoBas gomnst Metaiutonpumecei, mMr/1kr

OTCyTCTBYIOT
MIPOIYKTA
MuHepaJibHble IPUMECH OTCyTCTBYIOT
[TocTopoHHHE pUMECH OTCyTCTBYIOT

YuuTbiBas 3HAUUTENBHOE TEOPETUUYECKOE COJACpKAHHE B HCCIEIyeMbIe MPOIyKTax
MUHEPAIBHBIX BEIIECTB, ObLJI HCCIICIOBAH COCTAB MAKPO- K MUKPOAJIEMEHTOB TIOPOIIIKOB KHU3HJIA,
s10JI0Ka U THIKBBI (Tabnuia 7, pucyHku 4-5).

Taonuua 7 — CocTaB MAKpO- H MHKPOIJ1€MEHTOB MOPOIIKOB KH3H.14, I0JIOKA H THIKBbI (MKI/T POAyKTa) /
Table 7 — Composition of macro- and microelements of dogwood, apple and pumpkin powders (mcg/g of

product)

OnemenT | Kuznn | TrIkBa | S16noko
Maxpoonemenme:
Kammit 7455,81+161,45 10345,19+239,48 6849,53+193,84
Kanprmit 786,26+45,095 1798,91+85,89 805,17+57,16
Cepa 2036,94+344,30 1137,774323,73 927,24+291,60
X1op 852,12+126,87 2282,47+261,63 463,20+117,03
Muxpoonemenmei.
XKeneso 7,26+1,02 21,54+2,12 40,33+3,02
Mapranen 2,04+0,72 5,02+1,44 4,51+1,35
Monubnen 0,24+ 0,12 2,41+0,47 2,47+0,47
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Huxkens 0,26+0,24 1,67+0,78 5,79+1,45
Cenen 0,014+0,01 0,04+0,02 1,50+0,12
Mens 7,80+1,16 6,34+1,32 6,28+1,31
IuHk 9,93+0,96 16,09+1,53 10,84+1,25
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Pucynok 4 — Cozepskanue MaKpo3JieMeHTOB B puTOCHIpbE /
Figure 4 — Content of macroelements in phyto-raw materials

VYcTaHOBIIEH COCTaB MaKpOAJIEMEHTOB HUCCIEAYEMBIX 00pa3IloB: KaJIWi, KaJbIHM, cepa 1
XJIOp, KOTOPBIE BBIMIOJHAIOT BayKHBIE (pU3HooOrnyeckue (pyHKUIMU B OpraHu3Me yesoBeka. Tak,
KaJIui — yyacTByeT B 0OMEHe BEIECTB U B IpOIECcce Mepeaaydl HEPBHBIX UMITYIbCOB B MBIIIIIBI;
KaJbIui — 00ecrieunBaeT pocT U pa3BUTHE KOCTHOM TKaHU, yUacTBYeT B OOMEHE MHCYJIHMHA U B
BBIpa0OTKE TOPMOHOB, oOecmedrBaeT pabOTy MBIIIEYHON W HEPBHOM CHCTEM; cepa —
ofecrieunBaeT MPOCTPAHCTBEHHYIO OPraHU3AIMI0 MOJIEKYN OeJIKOB, HEOOXOIUMYK s HX
(GYHKIIMOHUPOBAHMS, 3aIUIIAET KIETKH, TKAaHU U TyTH OMOXMMHYECKOTO CUHTE3a OT OKHCIICHUS,
a BECh OPraHu3M — OT TOKCHYECKOI0 IEHCTBHUS UyKEPOIHBIX BELUIECTB; XJIOP UTPAET BAKHYIO POJIb
B mnoauepxkanun Mbim  KOPa, ocmoTrnueckoro paBHOBecHs I1a3Mbl  KpPOBH, JUMQBI,
CIIMHHOMO3IOBOM JKHUJIKOCTH W HEKOTOPbIX TKaHel, OalaHca BOJbl B OpraHu3Me, SIBISETCS
KOMIIOHEHTOM XeIyA04HOoro coka [1, 6, 8].
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Ksun
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MHE]D 0371eMeHT

Pucynok 5 — Cogep:kaHue MHKP03JIEeMEHTOB B (pUTOCHIPhE /
Figure 5 — Microelement content in phyto-raw materials

B cocraB MHKpO371€MEHTOB HCCIEIYEMOIO ChIpbS BXOJAT: KEJIe30 — Y4acTBYeT B
OEJIKOBOM M KHCJIOPOJTHOM OOMEHE, B CHHTE3€ TOPMOHOB M COSAMHUTEIHPHON TKAHU; MapraHel] —
obOecrieunBaeT pa3BUTHE KOCTHOW M COCTUHUTEIBHOM TKAaHEH, BXOJHUT B COCTaB (PEPMEHTOB, a
TaK)Ke CIOCOOCTBYET CHHTE3y XOJIECTEpHHAa W HYKJIEOTHAOB U 00JaJaeT aHTHOKCHAAHTHIMU
CBOMCTBaMH; Me€llb — BXOJMT B COCTaB (PEPMEHTOB, CIOCOOCTBYIOLIUX YCBOCHMIO 3>KEJe3a,
o0nasaeT aHTUOKCHUAAHTHBIMU CBOMCTBaMH, CTUMYJIUPYET paboTy KenyI04YHO-KHIIEYHOTO
TpakTa M YYacTByeT B CHAOKEHHHM TKaHEH OpraHu3Ma KHUCJIOPOJOM; LMHK — BBIINOJHSET
MMMYHHYIO, pEr€HEPAaTUBHYIO (DYHKIIMIO, YIaCTBYET B Mpollecce 0OMEHa yrieBOJ0B, OCIKOB U
KUPOB, YIYYIIAET BRIPAOOTKY SPUTPOILIMTOB U T€eMOTI00MHA, BXOJIUT B COCTaB (JepMEHTOB; CEeNICH
— HEe00X01UM 711 pabOThl HIMMYHHOM CUCTEMbI, HEPBHOM CUCTEMbI, HOpMaJIM3allui MeTaboIu3Ma
1 QYHKIMOHUPOBAHUS OPraHOB 3pPEHHUs (CBETOBOCIPHUATHS), a TaKKe pabOThI CepAlia U COCYIOB,
OTHOCUTCSI K HMMYHOMOJYJIATOPAaM, IPOTUBOBUPYCHBIM, IPOTHBOBOCHAIUTEIBHBIM U
AHTHOKCHIAaHTHBIM CPEJICTBaM, MPEMSTCTBYET Pa3pylIeHUIO KiIeTOK. M3 MUKpO3IeMeHTOB 0coboe
BHHUMAaHUE CIEAYeT yIeIUTh Maprauily, MeJId U CeJIeHY, TaK KaK UX Je(PUIUT BbISBICH B IHILEBOM
CTaTyce HaceJIeHHUs, a COJepKaHUE ITHX MUKPOIIEMEHTOB B (PUTOCHIPhE TOCTATOUHO BhICOKOE [ 1,
6, 8].

3akaouenue. [IpumeneHne o0O0OTaTUTENBHBIX (QPUTOKOMIIO3UIUN U  PACTUTEIBHBIX
n00aBOK B TMPOU3BOJCTBE MHILEBBIX MPOIYKTOB SIBISETCS OJHUM U3 MEPCHEKTHUBHBIX
HampaBJICHUH B O0OJACTH WHHOBAIIMOHHBIX pPa3pabOTOK W TMO3BOJSET PACIIUPHUTH CETMEHT
MPOIYKIIMK CIICIMATU3UPOBAHHOTO U (PYHKIIMOHANBLHOTO HazHaueHus. [Ipemioxkennsie B paboTe
MOPOIIKK KHU3WJIA, TBHIKBBI M 50JI0Ka MOTYT OBITh HCIIOJIB30BaHBI sl pa3pabOTKu
(GYHKIIMOHATBHBIX  (UTOKOMIIO3UIIMK, TPeJHA3HAUYEHHBIX Ui OOOTalleHUs pPa3lIUuYHBIX
MPOJYKTOB MUTaHUS (X1e000YIOUHBIX, KOHAUTEPCKUX, MICHBIX M3JENHI), a TaKKe Kak OCHOBA
JUIS IPOU3BO/ICTBA MUILIEBBIX KOHIIEHTPATOB (COYCHI, CYTIBI).
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AHa/Iu3 KJIacCH(PUKALUN COBPEMEHHBIX 0MOpPeaKTOPHLIX cucTeM (0030p). Yacts 1.
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Annomayusn. buopeaxmopvr  AGIAIOMCS  HEOMBEMAEMOU  HACMBIO  OUOMEXHOLOUYECKUX
npoyeccos. B nacmosiwee 8pems 0b1acmb ux NPUMEHEHUs PACUUPIEMCs U 0X8AMblEaen MHOICECHEO
cpep  uenogeueckou OesmenvHocmu. buopeaxmopunvie  cucmemvr  wuUpoxo  3adelicmeoganvl 6
OUOMEXHONOSUUECKUX NPOYECCax KAK Osl NOTYYEeHUS MUKDOOP2AHUZMO8, (DEPMEHMO8, KIeMOUHbIX TUHUI,
B8UPYCOB, DEKOMOUHAHMHBIX 0EIK08, MAK U PA3HOOOPA3HBLIX NPOOYKMOG NULEeBOl, KOCMemuyecKoll,
hapmayesmuneckol, MeOUYUHCKOU, XUMUYECKOU U  celbcKoxosstcmeennou ompacieu. Cmoum
ommemumsp, Ymo NOMUMO UCNOTb308AHUSL 8 NPOU3BOOCMEe, OAHHbIE ANNAPAMbL HAX0O0SM NPUMEHEHUE 6
npoyeccax OYUCMKU CTOYHBIX 800 U NOYEbI OM PAZIUYHBIX OMX0008 HA NPOUIEOOCHGEEHHbIX 0OBEKMAX.
Beneocmesue axmugnoco ucnonv3osanusi OUOpeaxmopos, ¢ Yenbio ONMUMUZAYUU NPOU3BOOCEEHHBIX
npoyecco8 U YMeHbUleHUs IKCHAYAMAYUOHHLIX pACX0008, € NOMOWBIO COBPEMEHHBIX MeXHOIOUL
agmomamuzayuy, uckyccmeennoeo uwmeniekma u 3-D  newamu  paspabamwieaiomcs  Hosbvie
6bICOK0d(hexmusHble aBMOMAMUUPOBAHHBIE YCMPOLUCMEA C PAZHOOOPAZHLIMU (DYHKYUOHATLHIMU
neMEHMamu U KOHCmpyKkmusHoimu ocobenrocmamu. C Kaxcovim 2000m HabI0O0aemcs ygeiuienue 4ucia
HAYYHBIX MPYO08, NOCEAUJEHHBIX ONUCAHUIO KaK OUOPeakmopos ¢ HOBOU KOHCMpYKyuel, max u
MOOEPHU3AYUL CYUEeCMBYIOWUX annapamos. Muposbim HAYUHbIM CO0OUEeCME8OM HAKONIEH OOIbULOL
00vem OanubiX 68 0baacmu OUOMEXHONO2UU, 8 MOM YUCTe BKAIOHAIOWUN UuHpopmayuro o buopeakmopax,
UCnOIbL3YeMblX 6 buomexnoaocuueckux npoyeccax. Cmoum ommemums, Ymo OaHHble 00 UCHOIb3YeMbIX U
PpaspabamvléaemMblx anRApaAmMax 3a4acmyro oo He CmpyKmypupo8auvl U He CUCIEeMAmMU3UPO8aHvl, oo
uHpopMayus 0 Cyuecmeyrowux Kiaccupukayusx ob6opyoosanusi paccpedomodena 60 MHOJNCECmEe
UCMOYHUKO8 JUMepamypuvl, 4Ymo npeocmaegisem coboi npobremy paspo3HeHHOCmU UH@OpMayuu,
KOmopas. He mepsiem Cce0ell AKmyalbHOCMU HA Ce200HswHUll OeHb. Bcenedcmeue npedcmagnennotl
npobIeMbl MHONICECBO YUEHBIX U CHeYUATUCHIO8 8 HAVUHOU chepe u Ha npoussoocmee CMAaiKugaemcs ¢
MPYOHOCHAMU NPU OCYWEeCMBTIeHUU 8blO0pA ONMUMATLHO20 000PYO08aAHUSL OISl 6bINOJHEHUST HAYYHO-
UCCTe008aMENbCKUX pabOm U NPoGedeHUs NPOU3BOOCMBEHHbIX NPOYECCcOo8, MaK Kaxk Ooabuiue 0Ovembl
PACCPEOOMOUEHHBIX OAHHBIX CYUECIMBEHHO YCIOJNCHAIM Npoyecc 6vloopa u mpedyrom 00abuux
BDEMEHHbIX U (PUHAHCOBBIX 3ampam 0N NOUCKA U AHATU3A HeoOX00umMol ungopmayuu. J{is peuteHus
npoobiembl paspo3HEHHOCMU OAHHBIX NPOBEOeH AHANU3 HAYYHBIX PAOOm OmeueCmeeHHbIX U 3aPYOedCHbIX
aemopos no CyWecmsylouum munam ouopeaxmopos u ux kiaccuguxayuu. Ilo umozam npogedentnozo
aHanuza 8 OaHHOU pabome npPeocmasieHa Nepeast 4acmv CMPYKMypupo8aHHol uxpopmayuu no
Kaaccuguxayuu  6UOPeaKmopos, OMHOCAUelcss K KOHCIMPYKIMUGHBIM O0COOEHHOCMIM annapamos —
Kaaccuguxkayuy no muny KOHCmpyKyuu u eHewiHemy euody. llpusedena xapaxmepucmura cyujecmgeyiouux
Munog OUOpeaKmopos ¢ ONUCAHUEM UX KOHCMPYKIMUGHBIX COCMAGIAIOWUX U NPUHYUNA pabOmbl,
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ommeueHvl OOCMOUHCMBA U HeOOCMAMKU aAnnapamos, nNpeocmasiieHbl NpuMepsbl Ux UCHONb308AHUS 6
PA3TUYHBIX NPOU3BOOCBEHHBIX OMPACAAX, 6 MOM 4Yucie 8 NUWesol npomvluLieHHocmu. [lanHvle,
CMPYKMYPUPOBAHHbIe NO Pe3VIbMamam aHAIU3A HAYYHLIX MPYyO08 OMedeCmEEeHHbIX U 3apyOedtCHbIX
aemopos, npeocmasiieHuvie 6 OAHHOU pabome, Mmozym Ovblmb  UCNOAL306AHbBI 6 Kauecmee
BCNOMO2AENLHO2O UCTOYHUKA UHDOPpMAyUuL Npu npogedeHur 0Opazo8amenbHo20 npoyecca, a marice
npu 8bINOIHEHUU HAYYHO-UCCAE008amenbcKux pabom. Cmoum ommemums, 4mo coOpanHas uHghopmayus
6 OanvHeluem 6yoem UCNOIL306AHA ABMOPAMU NPU NPOSEOCHUU CUCMEMHO20 AHAIU3a OISl paspabomxu
UHDOPMAYUOHHO-AHATUMUYECKO20  KOMNAeKca 8 obaacmu  OUOMEXHON0SUYeCKUX Npoyeccos ¢
UCHONb308AHUEM OUOPEAKTNOPOS.

KiwueBble cjoBa: OWOTEXHOJIOTHS, OHOTEXHOJOTHUYECKHHM MpoIiecC, KJIACCH(HUKAIHS
OMOpPEaKTOPOB, CUCTEMHBIN aHAJIN3

Jast murupoBanus: /Jocaes A. A., Cagapos P. P., Menvuwymuna H. B. Ananuz knaccughuxayuu
COBPEMEHHLIX  Ouopeakmopuvix cucmem (0630p). Yacmov 1. Knaccuduxayus oOuopeaxmopog no
KoHcmpykmuenvim napamempam // Coepemennas uayka u uunosayuu. 2025. Ne 1. C. 106-125.
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Abstract. Bioreactors are an integral part of biotechnological processes. Currently, the scope of
their application is expanding and covers many areas of human activity. Bioreactor systems are widely
used in biotechnological processes for the production of microorganisms, enzymes, cell lines, viruses,
recombinant proteins, as well as various products of the food, cosmetic, pharmaceutical, medical, chemical
and agricultural industries. It is worth noting that in addition to being used in production, these devices
are used in wastewater and soil treatment processes from various waste at production facilities. Due to the
active use of bioreactors, in order to optimize production processes and reduce operating costs, new highly
efficient automated devices with a variety of functions are being developed using modern automation
technologies, artificial intelligence and 3-D printing. As a result of the presented problem, many scientists
and specialists in the scientific field and in production face difficulties in choosing the optimal equipment
for performing research and production processes, since large amounts of dispersed data significantly
complicate the selection process and require large time and financial resources to search and analyze the
necessary information. To solve the problem of data fragmentation, an analysis of scientific papers by
domestic and foreign authors on existing types of bioreactors and their classification was carried out.
Based on the results of the analysis, this paper presents the first part of the structured information on the
classification of bioreactors related to the design features of the devices — classification by design type and
appearance. The characteristics of the existing types of bioreactors are given with a description of their
structural components and the principle of operation, the advantages and disadvantages of the devices are
noted, and examples of their use in various industrial sectors, including in the food industry, are presented.
The data, structured based on the results of the analysis of scientific works by domestic and foreign authors,
presented in this work, can be used as an auxiliary source of information during the educational process,
as well as when performing research work. It is worth noting that the information collected will be used by
the authors in the future when conducting a system analysis to develop an information and analytical
complex in the field of biotechnological processes using bioreactors.

Keywords: biotechnology, biotechnological process, classification of bioreactors, system analysis
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BBenenne. B  Hacrosimiee BpeMs — OMOpEakTOpbl  SIBJISIIOTCS ~ HE3aMEHUMBIMHU
COCTaBIISIIOIUMU OMOTeXHOJOorn4deckoro mpouecca [1]. JlanHele ycTpoiicTBa, B pa3IMyHOM
KOHCTPYKTUBHOM O(OpPMJICHUH, 3a/IeHCTBOBAHBI B IMPOIIECCAX MHUKPOOMOJIOTUYECKON OYHCTKHU
CTOKOB M TOYBBI OT OTXOJIOB NPEANPHUATHN, MPUMEHSIOTCA JUIsl MPOU3BOJCTBA MHOXXECTBA
MPOJIYKTOB  THUIIEBOW, DJHEPreTUYeCKOW,  (apMarieBTUYECKOW,  CeIbCKOXO3SIHCTBEHHOM,
XUMUYECKON, KOCMETHYECKON, METUIIMHCKOW oTpacieit [2]. X ucnosb3yroT s MoTydeHUus
Pa3IUYHBIX MUKPOOPTaHW3MOB, KJICTOYHBIX JIMHHUMA, BUPYCOB, ()EPMEHTOB M PEKOMOWHAHTHBIX
Oenkos [1].

BcenenctBue oOmMpHOTO TPUMEHEHUST BO MHOXECTBE c(dep AESITeIbHOCTH YelOBeKa
HaOMOJaeTcsl pocT 4Yucia pa3pabaThiBaeMbIX OHMOPEAKTOPOB B HOBOM KOHCTPYKTHBHOM
WCTIOJTHEHUU W YCOBEPIICHCTBOBAHWE CTapbIX KOHCTPYKIMNA. MHOMXECTBO HAY4YHBIX TPYIOB
MOCBSIIIIEHO OMHUCAHUIO CO3/IaHHBIX YCTPOWCTB U MX KiIacCH(UKAIINU, HO HHGOPMAITUS SIBISETCS
pa3zo0IIeHHOW M HECTPYKTYPHPOBAHHOW. bBoIbIIoe KOJIMYECTBO HAYYHBIX HCCIEIAOBATENCH M
CHEIHNaIMCTOB B HAy4yHOW cdepe M Ha MPOU3BOJCTBE, CTAIKUBAETCS C TPYAHOCTHIO MOJa00pa
ONTUMAIFHOTO 000PYAOBAHUS ISl TIPOBEJACHHS HAYYHBIX MCCIICIOBAHUNA W TPOU3BOJICTBEHHBIX
MPOIIECCOB, a YBEIIMUEHUE O0OBEMOB MOCTYIAIOIICH HECTPYKTYPHPOBAHHOW MH(OPMAITUH, JTUIITH
YCIIOKHSIET Tmpouecc BblOOpa. [lnsg pemeHuss npoOiaemMbl pa3po3HEHHOCTH HMHGOpMAaIIU
MIPEIOKEHO TPOBEJCHNE aHAIN3a HaYIHBIX pabOT OTEUYECTBEHHBIX M 3apyOEKHBIX aBTOPOB IO
CYIIECTBYIOIUM YCTPOWMCTBAM M WX KJacCU(PHUKAIMU, YTO SBJISETCS IIENBI0 MPEICTaBICHHOMN
paboTel. BenenctBue Toro, 4to Hay4Hasi I€ATENbHOCTD SBISETCS HE TOJBKO HAYKOEMKOM, HO U
JOPOTOCTOSAIICH, BOSHUKAET OCTPast HEOOXOAUMOCTH B pa3paboTKe MpOrpaMMHBIX MPOIYKTOB JUIs
3¢ GEeKTUBHOTO CTPYKTYPUPOBAHUS JaHHBIX, YTO SIBJISIETCS aKTyaJbHBIM Ha CErOIHAIIHMM 1eHb. B
nanpHememM coOpanHas wHGoOpManus OyAeT HCIOJIb30BaHA TMPU MPOBEICHUU CHUCTEMHOTO
aHanu3a A pa3paboTKu  MHGPOPMAIMOHHO-aHAIIUTHYECKOTO KOMIUIEKCa B 00JIacTH
OMOTEXHOJIOIMUECKUX MPOIIECCOB C UCTIOIb30BaHUEM OMOPEAKTOPOB.

Marepuajbl U1 MeToaAbl ucceaoBaHuii. CornacHO aHanu3y pabOT OTEYECTBEHHBIX U
3apy0eKHBIX aBTOPOB, YCTAHOBJIEHO, YTO B HACTOSIIEe BpeMs pa3pabOTaHO MHOXKECTBO
OMOpEeakTOpoB B Pa3sHOOOPa3HOM KOHCTPYKTMBHOM UcHoOJHeHuH. [Ipumepamu HaydHBIX
pa3paboToOK SBJISAIOTCS: OHMOpEakTop, HM3rOTOBJIECHHBI Ha 3D-nmpuHTEpe, COBMECTHUMBIH €O
cnekrpomerpamu SAMP ¢ HU3KUM T0J1eM, pa3paOOTaHHBIHN IS pa3MelleHus] OMOMHKEeHEepHBIX 3D-
Mojenei kietok [3]; MHOrokaMepHbIii OHOPEaKTOp Ui KYJIbTHBHPOBAHHS KICTOYHBIX JIUMHUN
suvyHuKa Kurtaiickoro xomsiuka CHO DP12 [4]; TpyOuaThiii GHOpeakTop Ui MPOU3BOJCTBA
BOJIOPO/Ia METOI0M (poTO(EepMEHTAIIMU Ha OTKPBHITOM Bo3ayxe [5]; 6MopeakTop AJst COBMECTHOTO
KyJbTUBUPOBAHUS CTBOJIOBBIX KieTOK KOkHu (SSC) u ¢pubpodnactos (HFFL) [6]; Guopeaktop ¢
MeMOpaHOW M3 TOJBIX BOJOKOH JUIS MOJydeHHs MHKpoOHOTO Oeika u3 merana [7]. Crout
OTMETUTh, YTO YyBEIUYECHHE YHCIa KOHCTPYKTHUBHBIX pa3pabOTOK MOATBEPKIACTCA POCTOM
MyOMMKAIIMOHHONW aKTUBHOCTH HAy4YHBIX CTaTeil C KIIOUEBHIM CJIOBOM «IIPOEKTUPOBAHUE
OouopeakTopa», Mo JaHHBIM «SCOPUS» [8]. bmaromapst MCMOIB30BAHUIO HOBBIX TEXHOJOTHH MPU
pa3paboTke, TaKuX KaK HCKYCCTBEHHBIM MHTEJUIEKT, aBToMaTu3alys u 3-D neyats, OMOpEaKTOpsbI
B HACTOSIIIEE BPEMsI, CTaJIM aBTOMATH3UPOBAHHBIM U BBICOKOI()(GEKTUBHBIM 000pyaoBanueM [9].

[lo utoram aHanmza, OMpPENEIIEHO, UYTO OMOpPEAKTOpPHBIE CUCTEMBI, pa3paboTaHHBIC 3a
nocieaaue 60 JeT, MOKHO XapaKTepru30BaTh C TIOMOIIBIO CIEAYIONUX Kiaccupukanuii (puc.1):
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Pucynok 1 — CymecTByomue kiaccupuxanuu 6uopeakTopubix cuctem / Figure 1 — Existing classifications
of bioreactor systems

Knaccugukanus ycTpoicTB OCYIIECTBISIETCS MO ONPEACICHHBIM KiIacCU(UKAITHOHHBIM
COCTABJISIFOIIIUM, XapaKTEPU3YIOIIAM OHOPEAKTOP: KOHCIMPYKMUBHBIM 0COOeHHOCmAM (BHEIITHEMY
BUJy ¥ BHYTPEHHHUM COCTABJISIFOIIIUM), @ TAKXKE YCI0GUAM U HANPABIIEHHOCIU NPOYecca.

Pe3yabTaThl Hccje10BaHuii U uX o0cy:xkaeHue. B cuny 6onbioro oosemMa coOpaHHOTO
MaTepualia, B TPEJICTABICHHOW IMEpBOW 4YacTH O0030pHON pabOThI, OMUCAHBI KiIacCHU(UKAIHH,
UMEIOIAE OTHOUICHUE K KOHCMPYKMUBHBIM OCOOEHHOCMAM OUOPeakmopog — no Mmuny
KOHCMPYKYUU U GHEUUHEMY BUOY.

Knaccugpuxayuss  b6uopeaxmopos no muny kowcmpykyuu. Ilo THIYy KOHCTPYKIIHH
OMOpEaKTOphl OBIBAIOT: MIEHOUHO20, MPYyOdUAmMo20, KOAOHHO20, 0apabaHH020, JIOMKOBOZO,
MEMOPAHHO20, NOIOBOIOKOHHO20 U OUCKOBO20 MUNOS.

Buopeaxmopul nienounoco muna, o KOHCTPYKIUOHHOMY O(OPMIICHHUIO, TIOAPA3ICISIOT
Ha 00HOCmYyneHuamole U MHo2ocmynenyamoie (puc. 2).

Pucynok 2 — KoHCTpYKTHBHBIE CXeMbI INICHOYHBIX 0MOpeakTopoB A, B. Ognoctynenyarnbie 0nopeakropsl. b.
MHoroctynen4arsiii ouopeakrop. KoncrpykrusHoe ncnonnenue: 1. Kopnyc; 2. KontaktHas Tpyoka; 3.
I'a3oBbiii naTpyook; 4. Kamepa niis BBoaa rasa; 5. Temiooomennas cexius; 6. Kamepa ans
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KkyJabTuBHpoBanus; 7. Hacoc / Figure 2 — Design diagrams of film bioreactors A, B. Single-stage bioreactors.
B. Multi-stage bioreactor. Design: 1. The case; 2. Contact tube; 3. The gas pipe; 4. Gas injection camera; 5.
The heat exchange section; 6. Cell culturing; 7. Pump
HcTouHuK: cocTaBieHo nmo nanunim [10]

Source: compiled from data [10]

[IpyHIMn AEeUCTBUA NPEICTABICHHBIX YCTPOMCTB JOCTAaTOYHO IIPOCT: HA BEPXHIOKO
TOPH30HTAIBHYIO TEPETOPOJIKY ammapaTa OCYIIECTBISIETCS HENpepbIBHAs IM0Ja4a JKUAKOCTH,
KOTOpasi HHTEHCHBHO HACHIMIACTCS Ta30M. BriocnencTBum, B BHJIE Ta30)KHIKOCTHOTO CJIOS, OHA
CTEKAeT M0 BHYTPEHHEH NmoBepXHOCTH TpyO. OJHOBPEMEHHO NMPOUCXOAUT BBIBEJICHUE TeIlia W
npoaykToB Metabosm3ma [10,11].

B mnococmynenuamoix cucmemax, B OTIMYUE OT 0OHOCMYNEHYAMbIX CUCTEM, HACBIIICHNE
KHUJIKOCTH Ta30M W €ro HCIOJb30BaHUE MHKPOOPTraHW3MaMU OCYIIECTBIISCTCS Ha KaXKIOU
CTYNEHH, YTO MO3BOJISIET PAa3MECTUTh B paboueil 30He Ouopeakropa OOJIbIIEE KOIMYECTBO
KYJBTYpaJIbHOW JXKHJIKOCTH, a TaK)K€ YMEHBIIUTHh PAcXoJl MEePEKaunBaeMOW JKHIKOCTH dYepe3
armapart [11].

[IpenmymiecTBaMu HCIIOJIB30BAaHUS TIPEICTABICHHBIX aIlllapaTOB SBISIOTCS: BBICOKHE
3HA4YEHUs IOBEPXHOCTHOTO K0od(ppuiimenTa MaccooTiaumn, 0TBO/Ia TEIlIa, CKOPOCTH IEPEHOCca raza
U yJaJIeHUs IPOJIYKTOB MeTab0IM3Ma; HEMOCPEICTBEHHOE OCYIIECTBICHHE OTBOA TEIUIa B 30HE
OMOXMMHUYECKON peakIMi; BBICOKAS MPOM3BOJUTEIHHOCTh TPU HEOONBIIMX TabdapuTax;
OTCYTCTBHE MeHOOOpa3oBaHus U ¢uioTanuu. B kadecTBe HemOCTaTKa OTMEYEHA HEBO3MOXKHOCTh
MOJTydeHUsT BBICOKOTO BBIXOZa OWOMAcChl TPU TPOBEICHHUU TpoIecca KYyJIbTHBHPOBAHUS
Mukpoopranuzmos [10-12].

PaccmarpuBaeMble  OMOpEaKTOpPBI  WCIOJNB3YIOT — JUISL  TIOJIYY4EHHS  CYCHEH3WH
(h0T0aBTOTPOGHBIX MUKPOOPTaHU3MOB, KOTOPHIE B TAIbHEHUIIIEM aKTUBHO MPUMEHSIOT B TUILIEBOM
MPOMBIIIUICHHOCTH JUTsl IPOU3BOJICTBA MHUIIEBBIX KPACHTENICH M MUIIEBbIX 100aBoK [12].

buopeakmopvr  mpybuamoeo muna XOpOIIO TMOAXONAT JJs HCIOJIb30BaHUA B
HEMpPEpPHIBHOM pexuMe paboThl M HAXOASIT AaKTUBHOE MPUMEHEHHE B OYHUCTKE CTOYHBIX BOJ,
mpoueccax (QepMeHTaluHl, KyJIbTUBUPOBAaHMHM IITAMMOB (TpeOyIOIIHUX CTPOroro KOHTPOJIS
TeMIIepaTyphl), TPOU3BOJICTBE BUPYCOB, OMO3TAHOA U JIETYYHX COoeqrHeHui B meaom [13-15]. B
MUIIEBOM OTpacid MX MCIOJb3YIOT B MOJIOYHOM MPOMBIIUIEHHOCTH (IPOU3BOACTBO BOJHOTO
kedupa), IPUMEHSIOT B TEXHOJIOTUHU MOJTydeHUsI 0€3aJIKOTOIbHBIX HAUTKOB, MUIIEBBIX J00ABOK
Ha OCHOBe MHKpoBojopocici [16,17]. Ctoutr OTMETHTH, 4TO OHOPEAKTOPHI TPYOUYATOIrO THIIA
MOTYT OBITh 33/IeWiCTBOBAHBI B IBYXCTYIIEHYATHIX MPOLIECCaX, B COUETAHUU C OMOpEaKTOpaMu C
MEXaHUYECKUM MepeMelInBanieM. B qaHHOM citydae, Ha MEepBOM 3Tare OMOTEXHOJIOIHMYECKOTo
mpouecca, B OHOpeakTOpe C MEMIAIKOW MPOUCXOTUT KyJIbTHBUPOBAHHE OHOMAcChl, a
BIIOCJIE/ICTBUU, HA BTOPOM OJTame, TpPyOdaThlii OHMOpPEaKTOp HCIOJB3YIOT IS MOJy4eHUs
MeTaboJIUTOB HIIM B Mpoleccax OnmokoHBepcuu. [Ipumepom uCHonb30BaHus MPEACTABICHHOU
CHCTEMbI OHOPEAKTOPOB SIBJSICTCS MPOLIECC MOJTydeHus: OrnonectuiuaoB [13].

JlanHple  ammapaThl  TOJPA3ACISIOT HA  20pPUBOHMANbHbIE W 8ePMUKATIbHbLE.
lopuszoumanvuvlie, B CBOIO OYepelb, JEIATCI HAa: OUOOUCKOBble, MHO20JIONACHHbLE,
MOHKOCJIOlIHblE, POMAYUOHHbLE, PeaKMOopbl ¢ NHeBMAmu4ecKoll aspayuetl U nepemeuuganuem, ¢
MEXAHUYECKUM UNIU NHeBMAMUYeCKUM CKpeOKOM, ¢ MeXaHuiecKum nepemeuusanuem u aspayueti

(puc. 3) [13,14].
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Pucynok 3 — KoHCTpyKTHBHBIE CXeMbI TOPU30HTAJIBHBIX TPYOUAThIX OMopeakTopoB. A. IIpocTas
TpyOka. b. I'opnzoHTanbHblii poTannoHHblil OnopeakTop. B. MHorosonacTHoi Tpyouartsiii 6uopeaxrop. I'.
buonuckoBblii 0uopeaxrop. . Toukocoiinbiii TpyouaTsiii 6uopeaxrop (TTh) n Tpy6uaTslii GuopeakTop ¢
MexaHn4eckuM nepememmsanueM u adpanueii (TbeMII). E. TpyOuateiii 0MopeakTop ¢ NHeBMATHYECKOM
aspanueii u nepememmuBanueM. K. TpyouaTsiii GuopeakTOp ¢ MeXaHNYECKHM WU MHEBMATHYECKHM
ckpedkom / / Figure 3 — Design diagrams of horizontal tubular bioreactors. A. Simple tube. b. Horizontal
rotary bioreactor (HRB). B. Multiple blade tubular bioreactor. I'. Biodisc reactor. JI. Thin—layer tubular
bioreactor (ThLTB) and mechanically agitated and aerated tubular bioreactor (MATB). E. Pneumatically
aerated and agitated tubular bioreactor (PATB). 7K. Mechanically or pneumatically scraped tubular
bioreactor (MSTBor PSTB)

VICTOYHHUK: COCTABJIEHO 1O JaHHBIM [13]
Source: compiled from data [13]

['maBHBIMH KOHCTPYKTUBHBIMH DJIEMEHTAMH MPEACTABICHHBIX aIlllapaToB, SBIISIOTCS
TpyOKu (cnupanvuvie, nemiesvie, npsmble), W3TOTOBICHHBIC W3 CTCKJIA MM TOJIUMEPHBIX
MaTepHaioB, O KOTOPHIM IUPKYIUPYET MUTATENbHas cpena [15].

[IpenmymiecTBa OMOpPEaKTOPOB JaHHOTO THMA: 0OJee paBHOMEPHOE paclpelesieHue U
CMEIIMBaHKE TI0 CPABHEHHIO ¢ OMOPEAKTOPAMHU C MEIIAIKOH; JIETKOCTh YCTPAHEHHS «MEPTBBIX)»
30H; MPOCTOTA KOHCTPYKIMH W OOCITY)XKHMBaHUS (SPrOHOMHYHOCTH), OTCYTCTBUE BIIUSHHS
OMOTEXHOJIOTMYECKMX Ta30B Ha MOTOK B OMOpPEAKTOpE, a TaKKe OTCYTCTBHE WHTHOHPYIOILIETO
apdekTa Mpu THAPOCTATUYECKOM JaBICHHU. B KadecTBE OTIEIBHOTO JIOCTOMHCTBA CTOMT
BBIJICIUTh BBICOKME 3HAUCHHSI OTHOIICHUS TUIONIATN MOBEPXHOCTH K 00BEMY, B CPaBHEHUU C
JIPYTUMHU TUTIaMH OMOpeakTopoB. J[aHHOE MPEeuMyIecTBO CrocoOCcTByeT Ooliee dhPeKTUBHOMY
MIPOTEKAHHIO MTPOIIECCOB MACCO- M TEIUIONEPEIauH, YTO BAKHO B OMOTIPOIIECCax C MOJIYTBEPIbIMU
WIH TBEpPABIMH CcyOcTparamu, (OTOpeakiusx (MaKCUMallbHOE BO3JICHCTBHE CBETa) M TpHU
UCIIOJIb30BAHUH YYBCTBUTEIBHBIX K CIBUTY OpraHu3moB [13].

B kauecTBe HemocraTka OTMEYEHA 4YpPE3BBIYAWHO Majas BO3MOXKHOCTH IPOBEICHUS
MUKPOOMOTHYECKUX TPOIIECCOB, BCICACTBUE JUIMTEIBHOCTH WX TPOTEKaHUs, 4TO TpeOyeT
YCTaHOBKH TPYOOK oueHb 00Jibioi miunbl [13,18].

Buopeaxmopul kononno2co muna TPenCcCTaBISIOT COOOW IWIMHIPUYECKUAE KOJIOHHBI, W3
HIDKHEH 4acTU KOTOPBIX, BbI3bIBasl TypOyIU3MPOBAHHBIN MOTOK, OCYIECTBIIAETCS IMOJada rasa
[19]. MepemennBaHKre TPOUCXOAUT C MOMOIIBI OapOoTaxa. [IpuMepaMu yCTPOMCTB JAaHHOTO
THUIA ABIISAIOTCS OUOpeakmopul ¢ OapOOMadiCHol KOJIOHHOU U dpaugmusie buopeakmopwi (puc. 4).
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Pucynok 4 — KoHCTpYKTHBHBIE cXeMbI KOJTOHHBIX OnopeakTopoB. A. BropeakTop ¢ 6ap0oTaH0il KOJOHHOIA.
B. DpaudrHbiii ouopeaxrtop / Figure 4 — Design diagrams of column bioreactors. A. Bioreactor with bubble
column. B. Airlift bioreactor.

HCTOYHHUK: COCTABJIEHO 1O TaHHBIM [19]

Source: compiled from data [19]

BuopeakTopsr ¢ 6apOOTa)KHOW KOJOHHOW TIO KOHCTPYKTUBHOMY HCITOJIHEHHIO CXOXKH C
pauTHEIME OWOpEaKTOpaMH, HO B CPaBHCHWH HWMEIOT CYIIECTBEHHBIH HEAOCTATOK —
OTCYTCTBHE IUPKYJSAIMU KyIbTypabHOH cpespl [20].

B kadecTBe JOCTOMHCTB OHOPEKTOPOB KOJOHHOTO THIIA OTMEUYEHBI: IPOCTOTA
KOHCTPYKIIMH, OTCYTCTBHE MEXaHWUYECKMX YacTeH /IS OCYIIECTBICHUS TEepeMEITUBaHMS,
XOPOIIHMHA MAacCONMEPEHOC, HU3KKUE SKCIUTyaTallMOHHBIE W dHepreruueckue 3arpartsl [19-21]. B
Ka4yecTBE HEIOCTATKa YCTAHOBJIEHA TPYAHOCTh MACIITaAOMPOBaHuUs 10 OOIbIINX 00BeMOB [21].

JlaHHBII THTT OMOPEaKTOPOB HAMOOJEEe YaCTO WCIOJNB3YeTCs Uil KyJIbTHBHPOBAHUS
YYBCTBUTEIBHBIX  KYJAbTYp (KJIETOK  MJICKONMUTAOMUX). [IpuMepamu  HCIIOJIE30BaHHS
OMOpPEaKTOPOB KOJOHHOTO THIIA B IHIICBOH IMPOMBINUICHHOCTH SIBJISIOTCS: HW3TOTOBIICHUE
KyJbTHBHPOBAHHOTO Msica [22], mojydeHne OpraHndecKuX KUCIOT (HampuMep, TMMOHHOK) [23],
IIPOU3BOJICTBO OAKTEPHAILHOM HAHOIIEIUTIONO03b! (YITaKOBKA MHUIEBIX MPOIYKTOB) [24].

Buopeaxmopuvl  6apabannoco muna wHamboliee TOJHO COOTBETCTBYIOT ITapaMeTpam
TEXHOJIOTUYECKOTO TIpoIlecca MPOU3BOJACTBA OWOJIOTUYECKA AKTUBHBIX M JKOJOTHUYECKH
0e30MacHbBIX yIOOPEHUH U3 0TXOI0B NTHIICBOICTBA U )KHUBOTHOBOICTBA [ 25]. VX, B CBOYO Ouepe/p,
MOJIPA3/ICNISIOT Ha CIEIYIONINE allaparthl: ¢ 8paujarmyumcs 6apabanom, ¢ nepemeuusaembim
bapabanom, ¢ kawarowumcs bapabarom [26,27].

JlaHHBIE YCTPOWCTBA OTIIMYAOTCS MPOCTOTOW KOHCTPYKTUBHOTO UCTONHEHUs. bapabaHsl,
NPUBOJMMBIC B JICHCTBHE MPHUBOJOM, OCYIIECTBIISIIOT MEIJICHHOE BpAICHUE, BCIICACTBUE
KOTOPOTro OMoMacca MUKPOOPTaHU3MOB TIOJBEPraeTCsl eCTeCTBEHHOU ajpanuu [26]. B kauecTBe
JOCTOUHCTB OTMEYCHBI: MSATKOE ITEPEMEIIMBaHUE, CBI3aHHOE C ONPOKHIBIBAHUEM CJI0s CyOcTpara
(IO3BOJISIET  MICTIOJIL30BATh YKAa3aHHBIM THUI OHOPEAKTOPOB ISl YYBCTBUTENBHBIX KJIETOK
MJICKOITUTAOIINX); XOpOIIWH Temno- u MaccooomeHn [28]. IlpeacraBieHHbIe OHOPEAKTOPHI
UCIIOJNB3YIOT [Tl OMOKOHBEPCUH arpONpPOMBIIIIICHHBIX OTXOJ0B 1 OnopeMenuanuu noussl [29]. B
MUIIEBON TMPOMBIIIICHHOCTH JAQHHBIM TUII anmapaTtoB MPUMEHSIOT B Ipoleccax TBepAOpa3HOH
depmenranmu s nonyuenus ykeyca [30] u rpudkoBbix hepmenTos [17].

B buopeaxmopax c¢ epawarowumca oOapabanom, cloil cydbcTpara COAEPKUTCS B
TOPU30HTAIEHOM WIIM HAaKJIOHHOM OapabaHe W TepeMeIIMBaeTCs, 3a CYET BpAILEHHS BCEro
OuopeakTopa BOKpYI e€ro IeHTpaibHOW ocH. [lomaua BO3ayxa OCYIIECTBISETCS B CBOOOIHOE
MPOCTPAHCTBO HAJI TBEPABIM clioeM. KOHCTpyKTHBHAsI cXeMa OMopeakTopa mpeacTaBieHa Ha pHC.
5.
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Pucynok 5 — KoHcTpykTHBHas cxeMa GuopeakTopa ¢ Bpamawmumces oapadanom / Figure 5 — Design
diagram of a bioreactor with a rotating drum
HcTouHNK: cOCTABJIEHO MO JaHHBIM [26]
Source: compiled from data from [26]

3a cueT ra3000MeHa MEXAy CIIOEM M CBOOOJIHBIM MPOCTPAHCTBOM IPOUCXOAMUT a3palus
ciost [31]. CTOUT OTMETUTH, YTO OMOPEAKTOPHI C BpaIIAOIIUMCs 0apabaHOM, B CBOIO OUYEpE/lb,
KJIaccu(UIUPYIOT 10 TUIY OapabaHa — C Henpepbl6HbIM VI NPEPLIBUCIbIM BPAUYEHUEM.

Buopeakxmopuvl ¢ nenpepvignbiM 8paujenuem YacTo TPHUMEHSIOT B JIAOOPAaTOPHOM U
MUAJIOTHOM MacmiTadax [js TepeMeNIMBaHusl 4YacTull cyOcTtpata. B kauecTBe HemocTaTka
BBIJICJICHO YBEJIMUCHHE CKOPOCTH BpAIEHUs, YTO HETaTHBHO BIMsET Ha pocT muienus [31]. B
buopeakmopax ¢ npepvleUCmviM épaujeruem 0TMEICHO CHIDKEHHE CKOPOCTH BPAIICHUS, 33 CUET
yeperoBaHus (a3 mepeMelInBaHus U CTaTUKUA. Bo Bpemsl cTaTMUeCKHX MEPUOJIOB YCTPOMCTBA
paboTaroT Mo J00HO JOTKOBOMY OHopeakTopy [32].

B 6uopeaxmopax c nepemewiugaemvim bapabdarnom nepeMeInBaHUe TIPOUCXOINT 33 CUET
MEXaHUYECKUX YCTPOMCTB (JlomacTel WM CKpeOKOB), YCTAHOBIIGHHBIX Ha Baly BJOJb
[EHTPaJILHOM OCH BHYTpHU OnopeakTopa (puc. 6).
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Pucynok 6 — KoHcTpyKTHBHAsI cxeMa OHopeaKTopa ¢ mepeMenmmBaeMbiM 6apadanom / Figure 6 — Design
diagram of a bioreactor with a stirred drum
HcToYHHK: COCTABJIEHO MO JaHHBIM [26]
Source: compiled from data from [26]

CTouT OTMETUTh, YTO B OTJIMYME OT YCTPOMCTB C BpallarouuMcs 6apabaHoM, BpaleHHs
camMoro Ouopeakropa He mnpoucxomut [26]. JlaHHBIH THO yCTpOMCTB Hamboyee LIMPOKO
NPUMEHSIETCS IS TIOJTy9YeHHsT PAMHOJIHUITHIOB-0nocypdakrantos [33].

KoHctpykuus 6uopeakmopoé c¢ kauarowumcs 6apabanom BKIOYaeT B ce0s Tpu
KOHIIEHTPHUYECKH PACTIONIOKEHHBIX OapabaHa (BHEIIHUH, CpEAHUI U BHYTpeHHH) (puc. 7) [27].
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Pucynok 7 — KoHcTpyKTHBHAsI cxeMa OHOpeaKTopa ¢ KauamomumMmcs 6apadanom / Figure 7 — Design
diagram of a bioreactor with an oscillating drum
HcTouHMK: COCTABJIEHO MO JaHHBIM [27]
Source: compiled from data from [27]

Mexny neppopupOBaHHBIMM CpPEIHMM M BHYTpeHHHMM OapabaHoOM CBOOOIHO
pa3MenialoTcsl TBepAble YacTUlbl cyOcTpara. Bo3ayx, mpoxojns uepe3 BHYTpeHHHI Oapalaw,
noctynaer B Ouopeaktop. BmocienctBuu, uepes nepdopupoBaHHble OapabaHbl M TBEpAbIE
JaCTHUIIbI CY60TpaTa, OH MPOXOJUT K BBIXOAHOMY OTBCPCTHUIO, PACIIOJIOKCHHOMY Ha BHCUIHEM
Oapabane. Boma, B cBOIO ouepenp, Tomanas BO BHYTPEHHMM OapalaH, IMOJ| JEHCTBUEM CHJIBI
TSDKECTH, depe3 rmepdopannu nepeMeniaercs B cioid. [lepeMemmBanne oCcymecTBIsETCS 3a CYET
BpallleHUs JBYX BHEIIHUX OapabaHoB. bapaOaHbl BpalmiaroTcs Ha TpU YETBEPTH 00OpOTa IO
YaCcOBOM CTPEJIKE U MPOTHUB YaCOBOM CTPEIIKHA COOTBETCTBEHHO [27].

YcTaHoBIIEHO, YTO OMOPEAKTOPHI € KadaromuMcs OapabaHOM CHOCOOHBI K paboTe mpu
MPEPHIBUCTOM TIEPEMEIIMBAHUN M YCWJICHHOW a’panud. B maHHOM ciydae, B TedeHHe OoJbIIen
4acTH Mpouecca (epMeHTalMy, OHU OCTalTCs HEMOJBMKHBIMU. BcenenctBue penkoro
NepEeMEIINBaHUs, OTMEUEHBl BBICOKHE MAaKCHUMaJlbHbIE TEMIIEpaTypbl BEPXHEHW 4acTU €0 BO
BpeMsi IpoTekanus mponecca pepmentanuu [33]. Yka3aHHBIA HETOCTATOK BO3MOXKHO YCTPAaHUTh
YBEJIMYEHUEM YaCTOThl CMELINBAHMSI.

KoHctpykius buopeakmopos ouckogo2o muna BKIIOYAET B ce0s1 BPAIAIOLINI CTEPKEHbD,
Ha KOTOPOM PacIioJIOKEHbI IUCKHU (puc. 8).

_Pewepuyap

Baa
MeumATKH

PucyHnok 8 — KoHCTpyKTHBHAs cxeMa IHCKOBOIr0 OuopeakTopa /
Figure 8 — Design diagram of a disk bioreactor
HcToyHHK: cOCTABJIEHO O JaHHBIM [34]

Source: compiled from data from [34]

IIpencraBneHHass KOHCTPYKIMS CIOCOOCTBYET YBEIMUYEHMIO MOJIE3HOW IUIOMIAMH,
Omarosapsi KOTOpOW YBEIMYMBAETCs BBIXOJ TOTOBOTO MpoaykTa. llepememuBanue cpeasl
OCYILIECTBIISIETCS 32 CYET MOCTOSIHHOTO IMCKOBOI'O BPALICHMSI, YTO IIOJIOXKUTEIBHO BIIMSAET Ha
OakTepuanbHbIi pocT. [IoMUMO OTMEUEHHBIX TOCTOMHCTB, aBTOpaMH CTaThu [34] npuBeaeH psj
CJIEAYIOIIMX HEOCTATKOB: CIOXHOCTb OOCITYKUBAHUS;, 3aTPyIHEHMS, CBSI3aHHbBIE C MOJYyYEHUEM
NPOJyKTa OIpeNeIeHHOro Tumna (B 3aBHCUMOCTH OT KOHCTPYKUMHU AucKOB). Ilocnemnuit
MIPUBEJICHHBII HEJAOCTaTOK PAaCCMOTPUM Ha MpUMEpE MOJIyYeHHs OaKTepHalbHOW IEJUTIONIO3bI
U3BECTHO, YTO TPU HATUYUU Meppopanuy JucKa TMOSBISIOTCS TPYJHOCTH B MOJYyYEHUU
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LEJITIOJIO3bI IFICHOYHOTO THIIA, @ TIPU OTCYTCTBHH Tepopaliy, BOJIOKHA IIEJUIIOJI03bI HE UMEIOT
BO3MOYKHOCTH 3aLIEIUICHUSI K POCT IPOUCXOIUT HA TOBEPXHOCTHU cpejibl [ 34].

[lomuMo mpuMEeHEHMST B Tpoleccax MOJMydeHUs OaKTepHaIbHOM  IIeJUTIONO3HI,
OMOpPEaKTOPBl JUCKOBOTO THUIA HCIOJIB3YIOT JUIS TMOJIyYeHUs KHUCIOT (HarpuMep, UTaKOHOBOM
kucnoThl) [35], a Takke I MPOU3BOICTBA AHTUOMOTHUKOB [36].

Buopeaxmopul 1omxo6o20 muna cocTosIT U3 KaMePhl C OOJIBIITNM KOJMYECTBOM OT/IEIIBHBIX
JIOTKOB, PAcCIOJOKEHHBIX OJWH Hall IPYrHM, C 3a30pOM MEXKAy HUMHU i adpanuu [37].
KoHncTpykTuBHas cxema Onopeakropa npeacrasieHa Ha puc. 9.
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PucyHok 9 — CxemMa KOHCTPYKTHBHOI'0 HCIIOJTHEHHUS JIOTKOBOT0 OHopeakTopa /
Figure 9 — Scheme of the design of a tray bioreactor
M CTOYHUK: COCTABJIEHO MO JaAHHBIM [37]
Source: compiled from data from [37]

Kaxxprit TOTOK coep >KUT TOHKUM cJioi cyOcTparta, (00bI9HO T1yOnHOM oT 5 10 15 cm) u
UMEET OTKPBITBIA BepX W meppopupoBaHHOE THO. BO3Myx B Kamepe IUPKYIUPYET BOKPYT psiaa
JIOTKOB C KOHTPOJIMPYEMOH TeMmIieparypoid (MyTeM MHUPKYISIIMHHA TETUIOTO WM TPOXJIAJTHOTO
BO3/lyXa) M OTHOCHUTEIIFHOW BIQXKHOCTBIO (TIyTeM IPOIYyCKaHUs, HACHIIIEHHOTO WA CYXOTO
BO31yxa). Pasmep kamepsl 3aBUCUT OT MacinTada mpousBocTaa [38].

JlaHHBIE OHOPEAKTOPBI OJIT0€ BPeMsi UCIIOJIB3YIOTCS T TBepaoda3Hoit pepmeHTaimu (B
TOM 4YHcie W B MUIIEBOH otpaciu) [17]. B kadecTBe MOCTOMHCTBa OTMEUYEHa MPOCTOTA
KOHCTPYKIIMM, a B KayeCcTBE HEIOCTaTKOB — TPYAHOCTh MaclTaOupoBaHus (yBEIWYCHUE
MaciTaba BO3MOXHO TOJBKO 32 CUET YBEIMYCHHS TUIOMIAIN JIOTKOB); OTPaHHUYCHHBIN TEIUIO- U
MacCOIEPEHOC, BIMSAIOIIME Ha MPOU3BOJUTCIBHOCTh; CIOXXHOCTh JUISI HCIIOJB30BAaHHS B
CTePHIILHBIX TPOIECCax, BCICICTBHE BBICOKHMX 3aTpar (TpeOyrOTCS CTEpHIIbHBIC MOMEIICHHUS,
obopynoBanue u T.1.) [39].

Buopeaxmopuvl membpannoeo muna MMPOKO MPUMEHSIOTCS JUISI OYMCTKH CTOYHBIX BOJT
paznmuuHbIX npeanpusaTii [40] 1 0 KOHCTPYKTUBHOMY UCIIOJTHEHUIO MOTYT OBITh C 6bIHECEHHbIM
(M30BITOYHOE TABJICHKE) HITH no2pydicHbim (C1adblil BakyyM) MeMOpaHHbIM O10k0oM (puc. 10) [41].
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Pucynok 10 — KonctpykTHBHBIE cXeMbI MeMOPaHHBIX OHOpeakTOpoB. A. BropeakTop ¢ norpy:xHbimM
MeMOpaHHBIM 6;10k0M; B. BropeakTop ¢ BbiHeceHHBIM MeMOpaHHBIM 6s10Kk0M / Figure 10 — Design diagrams
of membrane bioreactors. A. Bioreactor with a submersible membrane unit; B. Bioreactor
with a remote membrane unit
HcTounnk: cocTaBJieHO 1O JaHHBIM [41]

Source: compiled from data from [41]

[Mpuntun  paGoTel  NPEACTABICHHBIX —aNIapaToB JIOCTATOYHO IPOCT: MPOXOJs
MEXaHMYECKYI0 OYHCTKY, CTOYHBIC BOJBI C IIOMOIIBIO PEIUPKYISIIMOHHOTO HACOCa OCTYNAIOT B
OMOpPEaKTOp, U WIOBASI CMECh MPOXOIUT (QMIIBTPALUIO Yepe3 YIbTpa- U MUKPO(DUIBTPALIMOHHBIC
MeMOpaHbl, OTIEIsAs OYHMIIECHHYIO BOAy. Hanmnune MeMOpaHHOTO MOJIYNsl SIBISETCS OCHOBHBIM
KOHCTPYKTUBHBIM  OTJIMYMEM MEMOpPAaHHBIX OHWOPEAKTOPOB OT TPAJAUIMOHHBIX CHCTEM
OMOJIOTMUECKOM OYMCTKH B adpoTeHKax [42].

MarepuanoM s W3TOTOBJIGHUST MEMOpaH SIBISIFOTCS HEOPraHWYeCKHe COCTMHEHUS
(manpumep, oxcuasl Ti, Al, Zr) m nomumeps! (Harpumep, NOJUBUHWIXIOPUT, MOJIUCYIb(OH,
MOJIMATUIICH, ToJuakpuaanuTpui). Pazmep memOpan moxet Ob1Th OT 0,01 10 0,1 MxM. Beigenstor
CIIEIYIOIIME THUIBl MEMOpaH: nocpydicHvle MNON080N0KOHHble (UCTIONB3YIOT B BaKyyMHBIX
CUCTEMAXx), BbIHOCHble mpyouamvie (UCTONB3YIOT B HANOPHBIX CHUCTEMAaX) U NO2PYIHCHbLE
nononucmogule (UCTIONB3YIOT B CAMOTEYHBIX M BAaKYyMHBIX crcTemax) [43].

[ToMrMO aKTHBHOTO TPUMEHEHHS B TIpolleccax OWOOYHMCTKH, JaHHBIE OHOPEaKTOPHI
WCTIONB3YIOTCS B THUIIEBOW MPOMBINUIEHHOCTH (IIPUMEPHI: CIIUPTOBAs OTpacip — 00paboTka
3epHOBOM  Oapapl, TPOM3BOICTBO  YIBTPAKOHIIEHTPATOB, MsCHAs —  BBIJCICHUE W
KOHIICHTPHPOBAHHUE TUIa3MbI KPOBH, SIHII, )KEJIATHHA ¥ CYOITPOYKTOB; TUIOI00BOIIIHAS — OUYUCTKA
Y KOHIIEHTpHUpOBaHHE coKoB) [44]. B HacTosIee BpeMs: coo0IIaeTcs 0 Co3JaHuu OHOPEaKTOPOB
CBEPXOOIIBIIOTO MacIITaba ¢ mpon3BoaAuTenbHOCTHIO (100000-864000 M>/cyTkm) B Kntae, EBporne
u CHIA (601ee 300 mpoekToB) [45].

buopeakmopvr ¢ nonvimu  @onokHamu WMMEKOT OTIUYHOE COOTHOUIECHHE TUIOIIAIU
MOBEPXHOCTU K 00BEMY IO CPaBHEHMIO C APYTMMHU TUIIAMU OHMOPEAKTOPOB, TIOSTOMY CKOPOCTh
MpUKpeIyieHusT U npoiudepanuy KIETOK B HHUX OYEHb BBICOKA M3-3a YIYUHIEHHOTO
MaccorepeHoca [46]. [Toybie BOJOKHA SIBJISIFOTCS MTOTYITPOHUIIAEMO MeMOpaHOU U3 pacTSHKUMOTO
MaTepuala, Ha IOBEPXHOCTH KOTOPOro BO3MOXHA (ukcanus kietok (puc. 11) [47].

z 4 0
Npeepenennse  [nmaTeisnne
KIETER BEIECTRY

b

Pucynok 11 — A. Cxema no/ioB0JIOKOHHOT0 OuopeakTopa. 1. Beixoa cpeabl, HTMPKYJIMPYIOLIE CHAPY:KH
MOJIBIX BOJIOKOH; 2. Bxoa cpeapl, HMPKY/JIMpYOLIell BHyTPU MOJBIX BOIOKOH; 3. [IpocTpaHCTBO CHAPY:KM
MOJIBIX BOJIOKOH; 4. Bxoj cpeapl, HMPKY/JIMPYIOLIEH CHAPY KU MOJBIX BOJIOKOH; 5. Beixon cpenbl,
HUPKYJIUPYIOLIeii BHYTPH MOJIbIX BOJIOKOH; 6. ITosibie Bo1okHa; 7. [IpocTpaHcTBO BHYTPH MOJIBIX BOJIOKOH.
B. Cxema pacnosio:keHust KiaeTok B 6uopeaxrope / Figure 11 — A. Schematic of the hollow fiber bioreactor. 1.
Exit of the medium circulating outside the hollow fibers; 2. Entrance of the medium circulating inside the
hollow fibers; 3. Space outside the hollow fibers; 4. Entrance of the medium circulating outside the hollow
fibers; 5. Exit of the medium circulating inside the hollow fibers; 6. Hollow fibers; 7. Space inside hollow
fibers. B. Cell arrangement diagram in the bioreactor
HCTOYHMK: COCTABJIEHO MO JaHHBIM [47]

Source: compiled from data from [41]

3a cyeT KOMIIAKTHOTO PACIIOJIOKCHUA TTOJIBIX BOJIOKOH, INIOIMIAAb MTOBEPXHOCTU MCM6paHBI
Ha CIUHUIY o0beMa PCaKTOpa 3HAUYUTCIIBHO YBCIMYHUBACTCHA, 10 CPABHCHUIO C MCM6paHHBIMI/I
6H0peaKTOpaMI/I APYTUX THUIIOB, YTO obecrieuynBacT BBICOKYHO IINIOTHOCTDH KJICTOK. KpOMe TOTO, IIpH
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CO3/IaHMM MSTKUX THIPOAMHAMUYECKUX YCIOBHH (JJaMUHApHOE TEYEHUE BJOJIb BOJOKOH
MeMOpaHbl), MPAKTHUYECKH OTCYTCTBYET PHCK MEXaHHMYECKOTO MOBPEXKJICHHS KIETOK H3-3a
BBICOKUX CIIBUTOBBIX HanpspkeHui. Cpeay MperMyIecTB ClIeAyeT OTMETHTh: YI00HOE BbIICICHNE
IEJIEBOTO MPOAYKTa BBICOKOW KOHIEHTpAIMKA M HEMPEPBIBHOCTD MPOLIECCa, a TAKKE LIaIsAIIIn
pexxuM KynbTuBHpoBaHUs [46]. B kauecTBe Hemocratka, B padote [48], oTMEUeHO OrpaHUYCHHE
1o pabouemy obwemy (120-150 cm®).

BropeakTopsl ¢ MoJILIMKA BOJIOKHAMH IIUPOKO UCHOIB3YIOTCS B TKAHEBOW WH)KEHEPUU IS
MOJTy4eHUs TKaHEeH TpyO4aToit popmbl (HarpuMep, KPOBEHOCHBIX COCY/IOB, KHIIIEYHNUKA U OPT'aHOB
MoueBblienieHus) [49]. [IpumepoM npUMEHEHHS B NMULIEBOW NPOMBIIIJIEHHOCTH SBISETCS HX
WCIIOJIb30BAHUE B MPOU3BOACTBE KYJbTHBUPOBAHHOTO MsICa HA OCHOBE KJIETOK MIICKOTTHTAIOIINX
[22].

Knaccugurayus 6uopeaxmopos no enewinemy eudy. Jlanuast knaccuukaius BKJIIOYAET B
ce0s yCTpoiicTBa pezepgyapHo2o, KOHMYPHO20 N KOTOHHO20 TUTIA.

Pezepsyapnvie Ouopeaxmopsi OTANYAIOTCA TNPOCTOTONW SKCIUTyaTallMM M COCTOSIT W3
pe3epByapa, B KOTOPOM OCYHIECTBIISIETCSI TOCIIEIOBATEIHbHOCTh peakiuii. PesepByap MoxeT ObITh
YUTUHOPUYECKOU, NPAMOY20NbHOU, KOHUYECKOU, KYyOUUecKou, NnupamuoaibHou, mopouoaibHol,
AUYEBUOHOU U YUTUHOPOKOHUYecKol ghopmb (puc. 12) [18, 50].

PucyHnok 12 — Tunsl pe3epByapHbIX OHOPEaKTOPOB, B 3aBHCHMOCTH 0T (hOPMBI pe3epByapa. A.
Huanuapuyeckuii; b. lIpamoyroabublii; B. Konnueckuii; I'. Kyouueckuii; 1. [Inpamunanbuelii; E.
Topounansubiii; K. Situesuanstii; 3. Ilutuaapoxonnueckuii / Figure 12 — Types of reservoir bioreactors,
depending on the shape of the reservoir. A. Cylindrical; b. Rectangular; B. Conical; I'. Cubic; A. Pyramidal;
E. Toroidal; 7K. Ovoid; 3. Cylindroconical
HcTOYHMK: COCTABJIEHO MO JaHHBIM [51-59]

Source: compiled from data [51-59]

B xavecTBe mpuMepoB, Ha pHUCyHKE 12, TpeACTaBICHBI CJICIYIOIIHE YCTPOMCTBA: ¢
YunuHopudeckou ¢opmoil pezepgyapa — OUOPEAKTOP, HCIOJNB3YEMBIH sl OHOPa3I0KEHHUS
rekcorena [51]; ¢ mpsamoyeonvhot ¢gpopmoti — OuopeakTopHas cucrema ¢ mnepdy3uei s
KYJIbTUBUPOBAHMsI CTPOMAJIbHBIX KJIETOK KOCTHOTO MO3ra 4ejioBeka [52]; ¢ konuueckoii gpopmotl
— OWOpeakTop C BHYTPEHHEW 30HOW OCaXJACHUS s mep(y3HOHHOTO KYJIbTUBUPOBAHUS
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CYCIEH3MOHHBIX KJ1eTOK [53]; kybuueckoii hopmul — 0 THOPA30BbI OHOPEAKTOP IS IIPOU3BOICTBA
arturen [54], nupamudanvroii hopmer — GoTOOHOpPEAKTOP I pocTa MUKPOBOgopocieit [55]; ¢
pesepsyapom mopoudaivhol hopmel — buopeaxrop «rEvolver» mis kynbTuBUpOBaHus OGakTepuit
[56]; suiyesuonou gopmur — OuopeakTop A MPOU3BOACTBA Bojopona [57]; ¢ yuaunopo-
KOHuueckou opmot — depmentep s Opoxenuss nuBa [58]. Hecmorpss Ha Ooubioe
pazHooOpa3ue, CTOUT OTMETUTh, YTO BBHIOOP KOHKPETHOH (OpMBI pe3epByapa 3aBHUCHT OT THIIA
MIPOJYKTa U MapaMeTPOB MPoIecca, KOTOPhIC JOKHBI ObITH COOJIOACHBI 115 ero mosryueHus [18].

Konmypnvie («nemiesvie») buopeaxmopwvl MOAPA3ACIAIOT HA YCTPONCTBA C BHEUHUM
(obOmactu pasneNeHbl IBYMsI TPYOKaMHW) W GHYMPEHHUM KOHmMYpom - «mneriei» (obmactu
pazfenieHsl JIM0O0 BBITSHKHOU TpyOOH, b0 pazbeMHBIM muiuHApoM) [59]. Jlns o6omx THUIOB
XapaKTepHa [UPKYJISALIUS KUJAKOCTH TI0 YETKOHW MHMKIMYECKOW CXeMe, 10 CIEIHAIBHO
MpeTHa3HAYCHHBIM KaHaJlaM.

Konounvie 6uopeaxmopvl cOCTOST W3 pa3feleHHOW HA CEKIHUU TOPH30HTAIHHBIMHU
neperopokaMu (TapeikaMu) [UIWHIPUYECKON KOJOHHBL Yepe3 Cloi KHAKOCTH Tapesiok
0apOOTHPYET BO3IYyX, a Yepe3 KOJBIEBYIO IIENb MEpeMENaeTcsl KUIKOCTh, Omaromaps yemy
BO3HHMKAET MPOTUBOTOYHOE IBM)KEHHE ra30BO# U xkukoit a3 [19].

3akiouenue. B pabote npeacraBieH 0030p HaydHOU JIUTEPATYPHI IO KJIACCUPHUKALIUSIM
OMOPEaKTOPOB, OTHOCSIIUMCS K HX KOHCTPYKTHBHBIM OCOOECHHOCTSM — KJIACCH(DUKAIIUA 10 THITY
KOHCTPYKIIMM H BHENIHEMY BHIy. BbINosHeH aHamu3 59 UCTOYHUKOB JHTEpaTyphl
(TpenMyIECTBEHHO 3a TMOCIEAHHWE 3 TOJAa), MPHBEIEHO ONHMCAHWE pa3IMYHBIX THIIOB
OMOPEaKTOPOB, C W3JIOKECHHWEM IPHHIUIIOB Pa0OTHI, YKa3aHHEM IOCTOMHCTB, HEIOCTATKOB H
MIPUMEPOB BO3MOXKHOTO NpUMeHeHHS. [IpeIcTaBIeHHBIN MaTeprall MOKeT OBITh HCITOJIb30BaH B
KadecTBE BCIIOMOTATEIILHOTO HCTOYHHKA JINTEPATyphl B ydeOHOM Iporiecce, B 00pa3oBaTeIbHBIX
YUpeKACHUSX. JIOTIOMHUTENIFHO CTOUT OTMETHTh, YTO HaKOIUIeHHas wWHQopMaius Oyaer
WCIIOJIb30BaHa aBTOPaMH B IabHEUIIIEM JIJIS TPOBENICHHSI CHCTEMHOTO aHAJIM3a U JISKET B OCHOBY
pa3paboTku HMHGPOPMAIMOHHO-AaHATUTHYECKOTO KOMIUIEKCA B 00JacTH OMOTEXHOJOTHYECKUX
MIPOIIECCOB C UCIOIB30BAHUEM OHOPEAKTOPOB.
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Annomayusa. C ucnonv3o08anuem KOMHLIOMEPHOU XUMUU U3VYEHbl MOAEKVISPHble CEOUCMEA
(Dpazmenmos MONEKYIL HAMYPATbHO20 XUMO3AHA U C NPUCOCOUHEHHBIMU K azomy npomonamu. C nomouvio
O10Ka nepuooudeckux epanuuHvlx ycrosuti ¢ npunoxcenuu HyperChem ewinonneno mooenuposarnue
pacmeoperue Xumo3ana 8 600e U pacmeope ¢ KUCIOMHOCMbIO MeHble 7 (NPOMOHUPOBAHHBIL XUMO3AH).
Buvisisnena sozmooicnocms 06pazosanus cemuamolx 2eieti 6 kuciou cpede. Ilonyuennvie meopemuyeckue
pe3yabmanmsvl NOOMBEPAHCOEHbl NPU  UCCIe008AHUL PACMBOPOE XUMO3AHA 8 MOIOYHOU CblBOPONIKE.
Yemanoeneno, umo npu dobagienuu Xumo3ana 8 NOOCLIPHYIO CbLEOPOMKY 00PA3YIOMCs 653KUe PACMEOPbl
U YBeIUdUBAeMcs 3HAUeHUe AKMUBHOU KUCIOMHOCIMUY, YMO OMKPbLIEAem B03MOICHOCHb UCNONb306AHUSL
XUMO3AHA U MOJIOYHOU CbLBOPOMKU OJIsL PA3TUYHBIX BUAOE NUWEBLIX NPOOYKIMOS.

KioueBbie €I0Ba: XHTO3aH, MOJEKYJISPHBIC CBOWCTBA, MEPHUOANYCCKHE TPAHHUYHBIC YCIOBHS,
MOJIOYHAsI CBIBOPOTKA, aKTUBHAS KUCIOTHOCTh

Jdasa umrupoBanusi: Caooesoii B. B., l]edpuna T. B., Xamuyaesa A. C., Tpyouna U. A.
Komnemepnoe mooenuposanue coibeamayuu Xumosana 6 00e U pacmeopax ¢ NOHUNCEHOU AKMUGHOU
xucromuocmvio  //  Coeépemennas  wayka u  uunnosayuu. 2025, Ne 1. C. 126-134.
https://doi.org/10.37493/2307-910X.2025.1.10

Introduction. Chitosan is a natural product and is a promising raw material for obtaining
sorbents. Chitosan is classified as an aminopolysaccharide, the monomers of which are linked by
a B glycosidic bond (Fig. 1). Chitosan is usually obtained from the shell of crustaceans, although
other sources (fungi, insects, mollusks, etc.) can also be used [1, 2, 3].

OH

TO0 o) HO A~
HO 2O 0O
NH-

OH n

Figure 1 — Repeating fragment of two monomers of the chitosan molecule

Chitosan is obtained from chitin by deacetylation. The main molecular properties of
chitosan depend on the degree of deacetylation, which is in the range of 60-100%. The base
dissociation constant (pK by in the region of the amino group has a value of 6.5, which promotes
protonation of the nitrogen atom in neutral and acidic environments [1, 2, 3].

There is information that chitosan in solutions is capable of forming cross-linked polymer
networks, which characterize the gel-forming properties of this chemical compound. One of the
main advantages of chitosan is also its environmental friendliness, safety and harmlessness.

In medicine, chitosan is widely used for the production of artificial skin and surgical
sutures, for the treatment of ulcers, skin burns and wounds, as well as for the production of anti-
varicose and anti-sclerotic drugs [4, 5, 6, 7].

Chitosan is widely used as a functional additive as a gelling agent and emulsifier in food
formulations, it has a preventive effect by regulating intestinal peristalsis, lowers blood pressure,
removes toxins and cholesterol from the body, restores lymphatic cells, facilitating the elimination
of cancerous tumors. In medicine, chitosan is widely used for the production of artificial leather
and surgical sutures, for the treatment of ulcers, skin burns and wounds, as well as for the
production of anti-varicose and anti-sclerotic drugs [8, 9, 10, 11, 12, 13].

Materials and research methods. The aim of the study was a theoretical assessment of
the molecular and gelling properties of chitosan and practical confirmation of the dissolution of
the studied polysaccharide in whey.

To achieve this goal, the following tasks were to be solved:

- perform computer modeling of fragments of the initial and protonated molecules chitosan;
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- to study the molecular properties of a fragment of the biologically active additive
chitosan;

- using the HyperChem periodic boundary conditions block, analyze the possibility of
forming network gels;

- to study the solubility of chitosan in a solution of milk whey.

In the experimental studies, food grade chitosan manufactured according to TU 9289-001-
44162258-98 and milk (cheese) whey with pH = 4.51 GOST 34352-2017 were used. Computer
modeling and evaluation of the molecular and gelling properties of chitosan were carried out in
the HyperChem v. 8.0 application [14, 15].

Research results and their discussion. Using computer chemistry, we will create
structural models of sixteen monomers of chitosan molecule fragments and perform geometric
optimization. In the optimized structures, we will study the surface of the electrostatic potential
and the molecular properties of chitosan molecule fragments. Since it is planned to conduct studies
of the gel-forming properties using a block of periodic boundary conditions (Periodical boundary
condition), calculations in which are carried out by molecular-mechanical methods, we use the
force field amber2. In order for the calculated data of the studied variants to be correctly compared,
we use the same method of using the force field (amber2) in all calculations.

There is information in literary sources that chitosan attaches a proton in the region of
nitrogen atoms and forms gels in solutions with active acidity (pH) below 7. Let us analyze the
magnitude of the charges on the nitrogen atoms (marked in purple) of the chitosan molecule
fragment (Fig. 2).

L org 0029 48 ) TN i . / dara

Figure 2 — Distribution of charges in atoms of a fragment of a chitosan molecule

When examining a fragment of 16 monomers, it was found that the charge of nitrogen
atoms is in the range of -0.026 — -0.038 C. The data obtained indicate the possible addition of a
proton to the nitrogen atom. Guided by literature data, we will create models of fragments of
natural chitosan molecules with protonated nitrogen atoms and study the surface of the
electrostatic potential (Fig. 3) and molecular properties (Table 1).

Figure 3 — Distribution of molecular electrostatic potential on the surface
natural (a) and with protonated nitrogen chitosan
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Molecular electrostatic potential (MEP) is one of the characteristics of the reactivity index
of the studied fragment of the molecule. MEP primarily characterizes the point energy of
interaction between charges. Visualization of MEP (Fig. 3) shows that the fragment of the
molecule with protonated nitrogen and natural chitosan differ little from each other. In both
fragments, the surface of the electrostatic potential is not electrically neutral, but has a positive
charge (green color of the surface), therefore, both fragments are hydrophilic. At the same time,
using molecular-mechanical calculations, the molecular properties of the fragments of the chitosan
molecule were studied (Table 1).

Table 1 — Molecular properties of fragments of the chitosan molecule

Fragment of a chitosan molecule (16
Properties monomers)
natural with attached protons
Potential energy, kcal/mol 46,44 268.91
Root Mean Square Gradient (RMS Gradient), 0.04767 0.04992
kcal/( Axmol )
Dipole moment, Debye 0 0

Potential (stored) energy (PE) of a molecule is characterized primarily by the arrangement
of atoms and ensuring the stability of the structure confirmation. Molecular-mechanical
calculations do not allow to effectively optimizing the geometry of molecules. In this case, it is
important to note that the difference in PE between protonated and natural chitosan is significant
(Table 1) and is equal to 222.47 kcal/mol (268.91 - 46.44), which is due to a change in the structure
and the addition of protons. The root-mean-square gradient characterizes the stability of the
molecular structure. Both fragments under study have a stable structure, since the RMS gradient
of the fragments is close to zero (0.04767 and 0.04992). The dipole moment in both fragments is
zero, which indicates a good balance of positive and negative charges in the studied fragments of
chitosan molecules.

Since the main interest is in the behavior of chitosan in aqueous systems and the possible
formation of gels, the most efficient way to create an aqueous environment around the molecules
is to use the periodic boundary conditions block in the HyperChem application. We solvate three
molecules of natural and protonated chitosans.

Chitosan in a cube of periodic boundary conditions (Fig. 4) and carry out geometric
optimization of the system.

Figure 4 — Simulations of solvation in water of natural chitosan before (a) and
after (b) geometric optimization

We will perform a similar simulation with three chitosan molecules with protons attached
to nitrogen (Fig. 5).
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Figure 5 — Simulations of solvation in water of chitosan with protons attached to nitrogen
before (a) and after (b) geometric optimization

The simulation results show that fragments of natural chitosan molecules (Fig. 4) change
their configuration slightly, they only swell slightly, but do not form a gel. Chitosan molecules
with protons attached to nitrogen after geometric optimization fill almost the entire volume of the
periodic box, forming a mesh gel. After geometric optimization, the molecular properties (Table
2) of two molecular systems after solvation were determined. It should be borne in mind that the
calculated indices of molecular properties in periodic boundary conditions relate only to the
molecular system entered into the box of periodic boundary conditions. Interaction with the
aqueous environment is taken into account, but is not summed up with the indices for the solvated
molecules.

Table 2 — Molecular properties of fragments of the chitosan molecule after solvation in an aqueous medium

-solvated fragments of the chitosan molecule (3

Properties fragments)
natural with attached protons
Potential energy, kcal/mol - -11094,70
14446,80
Root mean square gradient (RMS gradient), 0.09837 0.09999
keal/( Axmol )
Dipole moment, Debye 619.1 56.6

The obtained data (Table 2) indicate that both systems (fragments of natural and protonated
chitosan) are geometrically optimized quite well, since fragments of natural chitosan have a
potential energy of -14446.8 kcal/mol, with attached protons — -11094.7 kcal/mol. The lower
(compared to attached protons) energy of fragments of natural chitosan is obviously due to the
dense packing of molecular fragments. The root-mean-square gradient for both systems (0.09837
and 0.09999) has low values, which indicates a high efficiency of the performed geometric
optimization procedure. The dipole moments of both systems (for natural chitosan 619.1; with
attached protons 56.6 Debye) differ from each other due to the formation of network gels and more
effective charge balancing for chitosan with attached protons.

The conducted studies confirm the ability of chitosan to dissolve and form gels in the
presence of organic acids. Milk whey, which contains lactic, acetic, formic, citric, propionic,
butyric and other volatile fatty acids necessary for protonation of chitosan nitrogen, can be used
as an effective solvent for chitosan. The composition, nutritional and biological value of milk whey
are ambiguous and depend on the type of manufactured products and the raw materials used. In
addition to organic acids, milk whey contains milk fat, soluble nitrogen-containing compounds,
minerals, vitamins, lactose and other oligosaccharides, vitamins and enzymes [16, 17].

The chemical composition of whey determines its high nutritional value. Including whey
in the diet regulates the functions of the gastrointestinal tract, improves blood circulation,
normalizes blood pressure, and has an antioxidant effect on free radicals and a therapeutic effect
on the condition of the skin [18, 19].
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Whey is a secondary raw material of the dairy industry; it is widely used in the production
of beverages, in pharmaceuticals, as part of personal hygiene products and medicine. At the same
time, whey remains a significant by-product. About 42% of its amount is used to produce low-
value products, including fertilizers and animal feed, or is simply disposed of. Processing and reuse
of whey remains an important problem in the dairy industry [20]. Often, in the food industry, the
main obstacle (primarily in the meat industry) remains the value of active acidity, which usually
fluctuates in the range of 4.2 - 5.5 [21].

The use of whey to expand the range of special food products is promising. For this
purpose, it is possible to use milk or water in various dishes with whey. Such a replacement gives
a more delicate and airy taste to baked goods preserves the juiciness of meat and fish when baking,
adding to marinades fulfills the set technological goals and enriches the products with components
with proven beneficial properties. Whey has found application as one of the main ingredients in
the production of protein shakes and sports nutrition.

Active acidity determines the prospects for the use of whey. The problem of active acidity
can be solved and the valuable biologically active components of whey can be used using chitosan.
The theoretical studies have confirmed the possibility of attaching a proton to the nitrogen of
chitosan, which will affect changes in active acidity. The solubility of chitosan depends on the
degree of its deacetylation, so the results of studies of the same brand may differ slightly. The
effect of the quantitative content of chitosan in cheese whey on changes in the active acidity of the
solution was studied (Table 3). A mixture of chitosan (the degree of deacetylation according to
technical documentation is not less than 75%) and cheese whey was subjected to heat treatment for 10
minutes at 80 *C in order to completely dissolve chitosan , then the solution was cooled to room
temperature and the active acidity was measured.

Table 3 — Dynamics of changes in active acidity of cheese whey depending on the concentration of chitosan

Concentration of chitosan in cheese whey, %

0 \ 2 | 4 \ 6
Active acidity (pH)

4.51 6.02 | 6.11 | 6.28

After the cooling process is complete to room temperature (18 - 20° C viscous translucent
solutions were formed. Table 3 shows the dynamics of the increase in active acidity from 4.51 to 6.28 at
a chitosan concentration in the solution of 6%. The formation of viscous solutions is most likely due to
the formation of hydrogen bonds with unshared electrons along the entire chitosan molecule.

The results obtained indicate that aminopolysaccharide Chitosan, like proteins, is capable of
participating in gel formation during food production.

Conclusion. Modeling of fragments of the chitosan molecule, natural and with protons
attached to nitrogen, was performed.

1. When studying the molecular properties of the investigated fragments of molecules, it
was found that natural chitosan has a more stable structure since its potential energy is lower
(compared to protonated chitosan 268.91 kcal/mol) and is equal to 46.44 kcal/mol.

2. Using periodic boundary conditions in the HyperChem application, the formation of
chitosan cross-linked gels in acidic conditions was confirmed.

3. It has been established that dissolving chitosan in whey increases the value of active
acidity of the solution; adding 2% chitosan helps to increase pH by 1.51 (6.02-4.51), which opens
up the possibility of using whey in the production of a wide range of food products.
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Abstract. The encapsulation of Lactiplantibacillus plantarum into sodium alginate was carried out
by extrusion using the installation Al 0.35-1.5 (LLC "MZTA", Murom). By changing the speed of the
dispersant drive microcapsules of various sizes are obtained: 805+410, 725+400, 547+300, 304+175
microns, respectively. The performance of the encapsulation technology, the average sizes of the hydrated
and sublimated microcapsules obtained, and their morphological features are determined. The content of
viable cells in microcapsules of various sizes has been studied.

Keywords: encapsulation, Lactiplantibacillus plantarum, sodium alginate, viability of
lactobacteria, probiotics, extrusion
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BBenenne. Mono4YHOKHCIBIE OaKTEepUH SIBIAIOTCS HauOoOJiee YacTO MCIOJIb3yeMbIMHU
MPOOMOTHUECKUMH MHUKpPOOpPraHW3MaMu Ojarojiaps HX OJIarOTBOPHOMY BO3JEHCTBHIO Ha
KeNyJOYHO-KUIIeuHbIi TpakT. [10]. MI3BecTHO, YTO OHU MPEAOTBPAIIAIOT KUILIEUHbIE HHPEKIUH,
PETYIIMPYIOT YPOBEHb XOJIECTEPUHA B CBIBOPOTKE KPOBH, CTUMYIUPYIOT UMMYHHYIO CHCTEMY,
yJIydlIalOT YCBOEHHUE JIAKTO3bI U MPOSIBIISIIOT AaHTUKAHLIEPOTEHHYIO aKTUBHOCTH [13]. B cBs3m ¢
9TUM, OHH JOJDKHBI IIOCTYNAaTh B OPraHU3M B COOTBETCTBYIOIIEM KOJIMYECTBE U BBIJIEP/KHUBATH
HeOIaronpusTHbIE YCIOBUS KEIyAOYHO-KUIIeyHoro Tpakra [5]. HeoO6xoaumo OTMETUTH, YTO
BBDKMBAEMOCTh MPOOMOTHUYECKMX MHKPOOPraHM3MOB PE3KO CHHXKAETCS MpU INepepaboTke U
xpaneHnuu [14]. J{ns npenoTBpaiieHust 3Toro mpoiecca HeoOX0UMO 3aIIUTHTh JaKTOOAKTEepUn
OT TMOTEepHM HX IKU3HECHOCOOHOCTM B HEONIArompUATHBIX yciaoBHAX. Jlnsg coxpaHeHus
KHU3HECTIOCOOHOCTH M aJIpeCHON JIOCTABKU B JOCTATOYHBIX KOJMYECTBAX JAKTOOAKTEPHH MOXKHO
KarCyJupoBaTh B 000JIOYKY, KOTOpasi 3allUTUT MX OT SKCTPEMaJbHBIX Bo3jaeicTBuil [23, 24].
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KancymupoBanue npoOHOTHKOB siBisseTcsl S(PGEKTUBHOW TEXHOJOTHEH JUIS  TOBBIIICHUS
BBDKMBAEMOCTH M COXPAHEHHS] METa0OIMUECKON aKTUBHOCTH B JKEIYI0YHO-KUIIEYHOM TPAKTe, a
TaKKe JUIs OOeCleYeHMs] JKU3HECNIOCOOHOCTHM TMpH JuIMTedbHOM xpanenuu [16]. Ilpm
MHKAICYISALIUU ToIuMep o0pa3yeT Karcyiy, 000JI0uKa KOTOPOH HM30JIMpYeT JaKTOOAKTepHH U
3aIUIIAeT UX OT HEOIArompusATHRIX BO3AeicTBHi [26]. [l KancyImpoBaHUS MOJOYHOKHUCITBIX
OakTepuil HMCIIOJIL3YIOTCS PA3IMYHbIC THIIEBHIC YTIIEBOJHBIC TOJHMMEpPBI: Kpaxmall, aJlblrHHAT,
XHUTO3aH, XKeJIATHH, MIEKTHH, [IeJUTI0J103a, KapparnHaH U KcaHTaHoBast Kamenb [ 2, 19, 25].

AJIbrUHAT HATpUA SBIAETCS HanOoJIee YaCcTO HCIOJIb3YEMbIM MaTEpPHAJIOM, ITPHUTOTHBIM
MPaKTUYECKH JUJII BCEX METOJOB HHKarcyasauuu [12]. DTo nuHEHHBI HEpa3BETBJICHHBIN
amopdHbIii cononumMep, coctosmmuii u3 B-D-manyponoBoit kucnorer (M) u o-L-TymypoHOBOA
kucnothl (G), coennHeHHbIX 1-4 cBA3IMH. AJBIMHAT HATPUS IIHUPOKO HCIOIb3YETCS B KaueCTBE
KEIUPYIOLIEro  areHTa, Omarojaps €ro CHoCOOHOCTHM  OOpa3oBBIBaTH THUAPOTEIH €
JBYXBaJEHTHBIMU KaTHOHaMU. ['maporens oOpasyercss Onarogaps TOMY, UYTO MOHOMEpHI
I'yJIypOHOBOM KUCJIOTHI ajlbIMHATa HATPHS CBSA3BIBAIOTCS C KaTHOHAMU. B pe3ynbTare oOpazyercs
BOJIOHEPACTBOpPHMAsi TPEXMEPHAsI CETh aJIbrMHATHBIX HUTEH, KOTOPhIE YIACP)KUBAIOTCS BMECTE 32
CUET MOHHBIX B3aMMOACHCTBHA [7]. OHIM U3 MIMPOKO HMCIIOJIB3YEMBIX METOI0B WHKATICYISIIUN
SIBJISIETCS DKCTPY3Usl. METOJIOM SKCTPY3UU MOIY4aroT THMAPOKOJUIOMIHBIE KAlCyIbl, UCHOJb3YS
JCTIEBYI0 W TPOCTYIO TPOIENyPY, KOTOpasi CBOJUT K MHHUMYMY TOBPEXKICHHE MPOOHOTHKOB,
COXpaHss MPH 3TOM 0oJiee BBHICOKYIO BBDKMBAEMOCTh KJIETOK [3]. DTOT MeTO[ 3aKirodaercs B
MPUTOTOBIICHMHM pAcTBOpa albTMHATa HATPUsA, A00AaBIEHHMM B HETO MHKPOOPTAaHU3MOB U
(dbopMHUpOBaHUM Karlellb MyT€M BBIJIABIUBAHUS CYCIIEH3MHM 4epe3 AKCTpyAep sl CBOOOIHOTO
nageHus. [lomydeHHsle ruapatupoBaHHbIe chepbl 00padaTHIBAIOTCS XJIOPHAOM KalbIHs, YTO
MIPUBOJUT K 00pa30BaHUIO BOJOHOHEPACTBOPUMBIX CTEHOK KarlCyll, BHYTpEHHsA (pa3a KOTOPBIX
COCPXKUT JakToOakTepuu [22]. JlucmepcHas cucTema, COCTOsIIas W3 JUCIEPCHOU ¢a3zbl —
JAaKTOOAKTEepU U TUCTIEPCHOM CpejIbl - allbTUHATA HATPHS MOCTYIaeT Ha aucrepratop. PazMepsr
00pa30BaBIIMXCS MHUKPOKANCYJl 3aBUCAT OT CKOPOCTM NPUBOJAA IHUCIIEPraTropa, MOJAIOIIETo
TUAPATUPOBAHHBIE CHEPHI TSI 00PAOOTKH XJIOPUCTHIM KaJIbITUEM.

TexHomoruu WHKANCYNALUA MCHOJB3YIOTCS MAJII COXpPAaHEHUS >KU3HECMOCOOHOCTH
MPOOHMOTUYECKUX KIETOK BO BPEeMsI XpaHEHHsI, KOMMEPIHAIU3allui U UCTIOIb30BaHUS B ITUILIEBBIX
nponykrax [17]. CooOuraercs, 4T0 MHKANCYIMPOBAaHHBIE MPOOMOTUKU COJIEP’KATCS B COKax:
somounsiii cok (Lacticaseibacillus rhamnosus), mopkosubiii cok (Lactobacillus acidophilus),
bpykroBeiii  cok (Lacticaseibacillus rhamnosus u Bifidobacterium longum), cox wmanro
(Lactiplantibacillus plantarum), tomarusii cok (Lactobacillus acidophilus) u wmoouHBIX
npoaykrax: ceip uemmep (Bifidobacterium longum), ceip Momnapemra (Lacticaseibacillus
paracasei), kedpup (Bifidobacterium animals) u iorypt (Lactobacillus acidophilus) [6, 8, 11].

Jis mopnep:kaHus SKM3HECTIOCOOHOCTH TNMPOOHMOTHKOB, a HMMEHHO MPOOHMOTUYECKUX
oaxtepuii Limosilactobacillus reuteri SW-23 u Ligilactobacillus salivarius RBL-50, onu Obutn
YCIEIITHO WHKAMCYJIMPOBaHbI B aJIbIrMHATHO-MHYJIMHOBYIO MAaTPHUILy, OKPBITYIO XUTO3aHOM [27].
Wukancymsuus Lactiplantibacillus plantarum u Lacticaseibacillus rhamnosus B anerunar c
MOCJICYIOIUM TMOKPBITUEM XUTO3aHOM IO3BOJIMJIA COXPAHUTH BBICOKYIO JKH3HECHOCOOHOCTh
JTaKTOOAKTEPHiA B KeIyI0YHO-KuIIeuHOM TpakTe [1, 20].

Cpenu naktoOakTepuil MIMPOKOE MPAKTUYECKOE MPUMEHEHHE HAaXOIAT OaKTepuH BUAA
Lpb. plantarum. Ero pasnu4nbie MITaMMBbI HCIOJIB3YIOTCS TIPH MPOM3BOCTBE KHUCIOMOJOYHBIX
MPOJIYKTOB, (PEPMEHTUPOBAHHBIX MSICHBIX MPOAYKTOB, XJI€OOOYIOUYHBIX HU3JENUM, MOJOYHOU
KHCITOTHI, (PYKTOBBIX COKOB U ap. [23]. BaxkHO# 3amaueii ajisi COXpaHEHHs! KU3HECTIOCOOHOCTH
JMaKTOOAaKTepuil STOro BUAA SBISIETCS pa3padOTKa TEXHOJOTHUH TMOJydEeHUS MHKPOKAICYI
pas3IMYHOTO pazMepa. B 3aBUCHMOCTH OT pa3Mepa MHUKPOKANCYNl BHYTpPEHHss ¢a3za MOXKET
coJepkKaTh pPa3HOE KOJIMYECTBO JKM3HECIOCOOHBIX JakroOakrepuil. Kpome »3TOro, mux
BOJIOHEpAcTBOpUMAas O00O0JI0OUYKA MOXKET COAepkKaTh pa3IMYHOE KOJIMYECTBO alblMHATA U
CBSI3aHHBIX C HUM HOHOB Kanblius. VX cooTHOIeHHE OyAeT ompeaensiTh (PU3UKO-XHMHYECKHUE
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CBOMCTBA KaIlCyJI: yCTOWYMBOCTh K TEPMHUYECKOMY PA3JI0KEHUIO U IIEPEBAPUBAHUIO B HKEITyJOUHO-
KUIICYHOM TpaKTe, a TaKKe COXpaHCHHWIO >Ku3HecmocoOHoctu Lpb. plantarum B mpouecce
JUTUTENIEHOTO XPaHEeHUSI.

B cBA3M ¢ O3TUM MNPencTaBIsIOCH  LENecO00pa3sHBIM — pa3paboTaTh TEXHOJOTHIO
uHKarncyimupoBanus Oakrtepuii Lpb. plantarum BUM-B 492 [18], ucmonbs3yeMbiX B cOCTaBe
MPOOMOTHYECKUX MPENapaToB, B aIbIMHAT HATPUS METOJOM IKCTPY3HMH, UCCIIEAOBATH (U3UKO-
XMMUYECKHE CBOWCTBA MUKPOKAIICYJ U )KH3HECIIOCOOHOCTD JIAKTOOAKTEPUii B 3aBHCUMOCTH OT UX
pasmepa.

MatepuaJibl M1 METObI HCCJIETOBAHUIA.

Kynomusuposanue Lpb. plantarum B1IM-B 492

B kauectBe 0ObekTa HccienoBaHui ObuT BeIOpaH mTamMm Lpb. plantarum BUM-B 492
(Benopycckasi KOJUICKIMSI HEMATOTEHHBIX MHKPOOPraHu3MoB MHCTHUTyTa MHMKpPOOHOJIOTHH
HAH Bbenapycu). bBakrepun Lpb. plantarum BUM-B 492 mnonnepxuBaiuch B KUIAKOH
nutatenbHoit cpene MRS [15] nyrem cyOkynbTHBHpOBaHHS. J[s JJIMTENFHOTO XpaHEHUS
O0aKkTepuu JTUOQUIM3UPOBAIM C HCIOJb30BAaHUEM KPHUO3ALIUTHOM Cpelbl, BKIHOYAIONIEH
00€3:KUPEHHOE CYXO€ MOJIOKO M caxapo3y. s BoccTaHOBJIEHHUS JHO(DUIBHO BBICYIICHHOU
kyneTypel  Lpb. plantarum BHUM-B 492 wucnonp3oBanii  mepmear, IOJYYEHHBIH — IyTeM
yIbTpapMIbTPAlMN MOJCHIPHONW MOJIOUHOM CHIBOPOTKH (yCTaHOBKA MEMOpPAaHHOM (QHIIbTpanuu
TestUnit M20, Alfa Laval, IlIBenust) nHa monoynoM komOmHate «CTaBpOMOILCKUI», Poccusi.
AKTHBHU3AIMIO TPOBOAWIN TIyTeM jgoOaBieHus kK 1,0 r auodunmsupoBaHHbIX OakTepuit 20 M
[IaCTEPU30BAHHOIO ImepMeara, TepMmocTtatupoBaa 30 MUH IIpU ONTHMAJIBHOM TeMIlepaType
(30°C). 3aTeM BOCCTaHOBJICHHYIO KYJIbTYPY BHOCHJIM B MaCTEPU30BAHHBINA TIEpMeaT, TIIATEIHHO
nepeMennBaii U nHkyouposanu rpu 30°C B Teuenue 24 4 Juisl HAKOIMJIEHUS] OMOMAacCCHI.

Hnkancynayusa Lpb. plantarum BUM-B 492

Wukancymuposanue Lpb. plantarum BHUM-B 492 npoBoawin Ha 3KCIEPUMEHTAIbHON
ycranoBke MU 0.35-1.5 (OO0 «M3TA», r. MypoMm). VYcrTaHOBKa mpeaHa3HAaueHa IS
MUKpOTPaHYyJIUPOBAHUS JaKTOOAKTEepUil U Ipyrux oObeKTOB. JlJis KarncylupoBaHHsI TOTOBHIIU
cmech: 200 M KynbTypanbHO# skuakoctu Lpb. plantarum BUUM-B 492 ¢ no6asnenuem 1800 mu
2 % pactBopa anbruHara HaTpusa. COOTHOIIEHHE KyJIbTYpPbI JTAKTOOAKTEPHU U aJlbrHATA HATPUSI
coctaisuio 1:9 W/W. IlonydeHHy0 cMech MOMEIaad B €MKOCTh KarcCyasaTopa JUlsl Toavu Ha
nucneprarop. s moxydeHnss MUKPOKAICYIl Pa3IMuHbIX pa3MepOB MIPH MOCTOSHHOM MacOPTHOM
yacToTe Hacoca mojadd cMecu anbrudara u Lpb. plantarum BUM-B 492 usmeHsumi cKOpOCTh
nmpuBOJa Aucrepraropa, koropas cocraBmsuia 15,0; 20,0; 27,0; 33,0 06/cex, cOOTBETCTBEHHO.
Karncynel nony4anu myrem GOpMUPOBaHUS U3 IOJTYYEHHOM CMECH Karlellb refeno100H0# Gpopmbl
IIPHU LEHTPOOEKHOM pa30OpbI3TUBAHUK HA CTEHKAX FPAHYIATOpPA U MOCIEAyoHIel ux 00padboTkoi
4% pacTBOpPOM XJOPHUCTOTO Kanblus. [uapaTMpoBaHHBIE MUKPOTPAHYIBI MPOMBIBATIU
JTUCTUIUTMPOBAHHOM Bo10M. Karcymsl puibTpoBaiuch yepes JaBCaHOBbIN (GUIBTP 10 TOCTOSTHHOU
Macchl. BBIXOJ TOTOBBIX THAPATUPOBAHHBIX MHUKPOKAICYJI OMPEACNSIN TPaBUMETPUUECKUM
METO/IOM Ha Becax (TexHudeckue nadopatopusie Becsl BJITD-1100, TOCMETP, Poccus).

CyonumayuorHHas cyuKa MUKpoKancy

[TonyueHHble TUAPATUPOBAHHBIC KAMCYIIBI 3aMOPAXKUBAIN TP TeMIiepatype Munyc 39,0—
40,0°C B teuenue 724 (TEFCOLD, Beibopr, [anus). Ilocnenyromyio cymky NpoBOJMIN B
teyeHue 27-30 4y B 3alIUIIEHHONH OT cBeTa KaMmepe cybnaumannoHHo#l cymminku BK-FD10PT
(Biobase, Kurail) npu cpennem pabGoueM naBieHuu B cymuiabHoi kamepe 80,0-90,0 Ila,
temnepatrype B KoHaeHcatope — 48,0-49,0°C [21]. Bbixon cyOIMMHMPOBAHHBIX MHUKPOKAICYII
OTIpeNIeNIsIN IPaBUMETPUUECKUM METOJIOM Ha Becax (TeXHHUeckHe JlabopaTtopHblie Becsl BJITO-
1100, TOCMETP, Poccus). I'oToBble Karncyisl XpaHuiau npu temnepatype + 5 °C.

Mopgonozus u pasmep wacmuy

Mopdodonoruueckue 0coOEHHOCTH M pa3Mepbl THAPATUPOBAHHBIX M CYOJIMMHMPOBAHHBIX
MUKPOKAIICYJ, MOJTY4YeHHBIX IPH CKOPOCTAX MpuBoja aucnepraropa 15,0; 20,0; 27,0; 33,0 06/cex
aHAJTM3UPOBAIM C UCIOJIB30BAHUEM CBETOBOrO MuKpockoma AXio Imager 2 (A2) (Carl Zeiss
Microscopy, Oberkochen, Germany) c¢ yBenmuenumem 50. Pe3ymbraThl JOKYMEHTHPOBAIH
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MUKPOCHHUMKAMHU, TOJTYYCHHBIMU C TMOMOIIBIO CHEIUATM3UpOBaHHONW (oTokamepbl AxioCam
MRc5 u nporpammuoro obecnieuenus Zen 2 Pro (Carl Zeiss Microscopy, ['epmanus) [7].

Onpedenenue Koauuecmsea MUKpPOKAncy.l

Jlnist ompenienenust KOJIM4ecTBa CyOJTMMHUPOBAHHBIX MUKPOKAIICYNl B 1 rpamMme rOTOBWIN
TOYHYIO HaBECKy MHUKpokarcyna 10 mr kaxmoro pasmepa. [IpoBoAuiIN KOJMYECTBEHHBIA yUET C
HCII0JIb30BAHNEM YBEJIMUUTENBHOTO cTeKIa (X2,5). IlepecunThIBany KOJIMYECTBO MUKPOKAIICYJI Ha
1 rpamm cyOnuMaTa 1 BeIpakaiu B IIT/T. ONBIT TPOBOJMIN B TPEX MOBTOPHOCTSIX.

Konuuecmeo srcusznecnocobnwix kiemox Lpb. plantarum BUM-B 492

KosmuecTBo xu3HEeCocoOHBIX KieTok Oaktepuit Lpb. plantarum BUM-B 492 B 1 mun
cycrien3uu (uucio kosoHueoOpasytomux eaunuil — KOE) omnpenensiim mo 'OCT 10444.11-
2013 «Metonpl ompeneNnieHus] MOJOYHOKHMCIIBIX MHKPOOPTaHU3MOB» METOJIOM  IPENETbHBIX
pa3BelleHU# TpH BbICEBe Ha MoauduimpoBanHyo cpenxy MRS: npoxokesoit skctpakt — 0,5 %;
nentoH — 1 %; Msaco-nenToHHbIA OynboH — 10 %; makro3a — 1 %; aMMOHUI TUMOHHOKHUCIIBIA —
0,5 %; marpwmii ykcycHokucnbsii — 0,2 %; xamuii pocopHokucerii 2-3am. — 0,4 %; marauii
ceprokucisiii — 0,02 %; mapraner cepHokucisiii — 0,005 %; nucrenn — 0,5 %; arap-arap — 0,1
%; pH — 6,5-6,8 [4]. T'oToBHIN psix MOCIIEAOBATENBHBIX pPa3BeICHUI 00pPa3I0B MHUKPOKAIICYI OT
10? mo 107%°. M3 xaxporo pasBeneHus B TpH TPOOMPKH CO CTEPHIM30BAHHOH MHTATEIHHOI
cpenoi mapasuienbHo BHOCKIIM 1o 1 mut cycniensuil. [locne nukyOupoBanus B TeueHue 48 4 npu
30 °C npoBO MM BU3YATBHBIN TIOJICYET BEIPOCIIHX KOJIOHHH.

Crartuctuueckyro 00paboTKy pe3yabTaTOB MPOBOIMIIN C UCTIOJIb30BAaHUEM OOIIETIPUHSITHIX
METOJIOB BapHAIMOHHOW CTATUCTUKH TMakeTa «AHanmu3 JaHHBIX» mporpammbl «Microsoft Office
Excel 2016» (Microsoft Corporation).

Pe3yibTaThl HCCJIeA0BaHUI U UX 00cy:kaenue. Karcymuposanue Lpb. plantarum B1IM-
B 492 npoBoaunu Ha skcniepuMenTanbHol yeranoBke MU 0.35-1.5 (OO0 «M3TA», T. Mypom).
VYcraHoBKa mpeHa3HAuY€Ha JJIi MUKPOTPAHYJIMPOBAHHS JIAKTOOAKTEpUH M JIPYTHX OOBEKTOB
MeToJIoM 3KcTpy3un. Ha pucynke 1 mpencrasiena ycranoBka UM 0.35-1.5 (OO0 «M3TAw, T.
Mypom).

Pucynok 1 — Yeranoska MM 0.35-1.5 (000 «M3TA», r. Mypom) / Figure 1 — Installation of Al 0.35-1.5
(LLC «MZTA», Murom)
HcToYHHK: COCTABJIEHO aBTOPAMH
Source: compiled by authors

Jlis monmydeHus MUKPOKATCyd Pa3jNdHOTO pa3Mepa TOTOBHIIU TUCIEPCHYIO CHUCTEMY,
cocTosIyo u3 aucnepcHoi ¢aszsl — Lpb. plantarum BUM-B 492, u nucnepcHoii cpenbt — 2 %
pacTBopa anmprmHata HaTpusi B cooTHomieHuH 1:9. [lomydeHHyr0 cMech 00beMOM 2 IUTpa
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MOMENIAT B EMKOCTh TMOAAa4YH KarcyisaTopa. [Ipi n3rotoBieHNN MUKPOKAICYJI MaKCUMaIbHOTO
pasMepa ycTaHaBIMBAlIach IAaCHOPTHAs 4YacTOTa HAcoca I0JIa4d CMECH allbl’MHaTa M|
KyJabTypasibHOMU )kuakoctu Lpb. plantarum BUM-B 492 u ckopocts npuBoja qucnepraropa 15,0
o0/cek. Ilocne 06paboTku nmoay4eHHBIX ruapaTupoBaHHbixX chep 20 1 4% XITOPUCTOTO KaJBIHS
oHM npombiBanuch 201 IMCTHIIMPOBAHHOW BOABI M COOMpPATNCh B €MKOCTb. Kamcyimbl
GUIBTPOBAIKMCH 4Yepe3 JIABCAHOBBIM (UIBTP JIO TOCTOSIHHOM Macchl. BpeMms momydeHHs
THJIPATUPOBAHHBIX MUKPOKAICYJI MaKCUMAaJIbHOTO pa3mepa coctaBmio 100 mun, macca— 553,56 r.

Jlnist mostydeHHs Karncysil MEHBIINX Pa3MepOB MPOBOMIIM aHAJIIOTHYHBIC OINEPAIUH, TPU
3TOM CKOpOCTh mpuBoAa aucrepratopa cocrapisuia 20,0; 27,0; 33,0 o6/cek, gacTora Hacoca
[0JIaYu JMCIIEPCHONW CHUCTEMBbl OCTaBajach MOCTOSIHHOM W coctaBisiia 24,5 I'u. IlonyueHHbie
THJIPAaTUPOBAHHBIE MHUKPOKAICYJIBl C JIakToOakTepusiMu cyOnmumupoBani. CyOaumMHUpOBaHHBIC
Karcynbsl Xxpanuiu rpu 4 °C.

[IpoBogwiicst  ananus
UccnenoBanmu  mMopdomoruto, pasmepsl,
KHU3HECTIOCOOHBIX KIETOK.

B Tabnmune 1 mnpeacraBieHbl TEXHOJOTWYECKHE IapaMeTphbl Ipolecca MOJyYeHHs
MUKPOKAIICYI, WX MOPQOJOTHs, pa3Mepbl M IOKa3aTeNd >KU3HECTIOCOOHOCTH HCCIIEAYeMBIX
OaxTepuil.

TUAPAaTUPOBAHHBIX M CYOJMMHUPOBAHHBIX  MHKPOKAICYIL.
KOJIMYECTBO KalCyl M COJIEpKaHUE B HUX

Taﬁ.lmua 1- HapaMeprl KarncyJi, NOJy4€HHBIX IIPpH pa3.]'ll/l‘ll-[0i/i CKOpPOCTH MpUBOAA JUcriepraTopa u
MOCTOSIHHO# yacToTe Hacoca mogauu cmecu / Table 1 — Parameters of capsules obtained at different speeds
of the dispersant drive and a constant frequency of the mixture pump

[TapameTpsl Kancy CKOpOCTh NPUBOJIA AKCIIEpraTopa, 00/cex
15,0 20,0 27,0 33,0
Bpewmst mony4eHust MUKpOKAIICYJI, MHH 100 125 130 180
Bec nony4eHHBIX THIPAaTHPOBAHHBIX 553,6 573,8 4559 423,0
MHKPOKAIICYJI, T
[Morepu qucniepcHOl CUCTEMBI, M 280 350 475 550
Macca cyOJIMMUPOBaHHBIX MUKPOKAICYJI, T 31,0 33,7 27,6 28,0
KonuuecTBo CyOIMMUpPOBaHHBIX 18 000 488 000 922 000 1 356 000
MHKPOKAICYJ Ha TPaMM, IIT
Koin4ecTBO KU3HECTTOCOOHBIX KIIETOK, 2,4*108 4*107 2*107 8*10°
KOE/r
Koin4ecTBO KU3HECTTOCOOHBIX KIIETOK, 1,3*104 8,2*10? 2,2*%102 5,9
KOE/1 kancyna

WcTounmk: cocTaBiieHO aBTOpaMu
Source: compiled by authors

AHanu3 pe3yabTaToB, NPEACTaBICHHBIX B Tabnule 1, MOKa3blBAaeT, YTO C YBEIMYCHHUEM
cKopocTH npuBoJia aucnepratopa ¢ 15,0 1o 33,0 06/cex npoI0HKUTENIEHOCTD TEXHOIOTUYECKOT0
Iporecca MUKPOKAIICYTMPOBAHUS JUCTIEPCHOM cucTeMbl 00beMoM 2 11 yBenuuuBaetcs B 1,8 pas.
Macca mnosydyeHHbIX THIAPATUPOBAHHBIX MHUKPOKAICYJl C YBEIMYEHHMEM CKOpPOCTH IpPHUBOJA
aucrniepratopa ymenbiaercs B 1,3 paza. Kak BuaHo u3 Tabmuubl 1, ¢ HOBBILIEHUEM CKOPOCTH
IIPUBOJIa JUCIEpraTopa 4acTh JUCIEPCHOM CHCTEMBI OCTAaeTCs B KOHTYpE KaIlCyJaTopa U He
UCIOJIB3YETCSI B TEXHOJOTMYECKOM IIPOLECCE IOJIyYEHHS MHKDPOKAICyld. OTO CBS3aHO C
0COOEHHOCTSIMH KOHCTPYKLIUHU 3KcliepuMeHTanbHOM yctaHoBku MU 0.35-1.5. Ha pucynke 2
IIPE/ICTaBICHA 3aBUCHMOCTh IIPOM3BOJUTEIBHOCTH MCIIOJIB3YEMOIO KalCyJIATOpa OT CKOPOCTHU
IIPUBOJIAa AUCIIEPTaTOPa MIPU MOJyUYEHUU THIPATUPOBAHHBIX MUKPOKAIICYII.
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PucyHok 2 — 3aBHCMMOCTH MPOU3BOAMTEILHOCTH KANCYJISITOPA 0T CKOPOCTH MpUBoAa qucnepraropa / Figure
2 — Dependence of the performance of the capsulator on the speed of the dispersant drive
N CcTOYHHK: COCTABJIEHO aBTOpaMu
Source: compiled by authors

[Tony4yeHHbIe pe3ynbTaThl CBUACTENBCTBYIOT O TOM, YTO CKOPOCTh IOJIAYU JHCIIEPCHOMN
cMecH A o0pabOTKU XJIOPUIOM KaJbIMS CHUYKAET MPOU3BOAUTEIBHOCTh TEXHOJIOTMYECKOTO
nporiecca MUKpokancymupoBanus Lpb. plantarum BMIM-B 492 B ansrunat Hatpus B 2,4 pasa.

[Ipu mocTosiTHHOM YacTOTE Hacoca NoJauu aucnepcHoi cMecu 24,5 ' ckopocTh nmprBoaa
JHCIIepraropa UrpaeT Ompeelionlyio pojib B MOJy4YeHHH MHUKPOKAICYJ Pa3IMyHOTO pa3Mmepa.
Kak crnenyer wu3 pe3ynbTaToB, TMPEICTABICHHBIX Ha PHUCYHKE 3, CpEeIHH pa3Mmep
TUAPATHPOBAHHBIX KArCYJN B 3aBUCUMOCTHU OT CKOPOCTH MPHUBO/JIA AUCIIEpraTopa yMEHbIIAEeTCs Ha
37,8 %.
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PucyHnok 3 — 3aBHCHMOCTB Cpe/iHEro pa3Mepa ruApaTHPOBAHHBIX KAMCYJ OT CKOPOCTH NMPHBOAA
aucnepraropa. Figure 3 — Dependence of the average size of hydrated capsules
on the speed of the dispersant drive
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M CcTOYHHNK: COCTABJIEHO aBTOpaMu
Source: compiled by authors

Kak BumHO U3 pucyHka 3, mpu ckopocTsx npuBoja aucnepratopa 15,0; 20,0; 27,0; 33,0
00/cek OTKJIOHEHHUE pa3MepOB MUKPOKAITCYJI OT CPEeIHEro 3HaueHus konebnercs oT 51 g0 58 %
COOTBETCTBEHHO.

Ha pucynke 4 a mpencraBieHbsl MOPQOJIOTHUECKHE OCOOCHHOCTH THIPAaTHPOBAHHBIX
MUKpoOKarcyi cpensero pasmepa 805+410 MkM, nccieloBaHHBIE C MCIOJIb30BaHUEM CBETOBOM
MuKpockond. OHM UMEIOT OKPYIIIYIO HJIM OBaJbHYIO ()OpMY, @ Ha MX MOBEPXHOCTH MMEIOTCS
HEPOBHOCTH M BMATHHBI. AHAJOTHYHBIE MOP(OIIOTHIECKHE OCOOCHHOCTH HAOMIOAAINCh U IS
THJIPATUPOBAHHBIX MUKPOKAIICYI JPYTUX MOJyYCHHBIX Pa3MepOB, PEACTaBICHHBIX B TabmuIe 1.

B pe3ynbTare cyOnMManMOHHOM CYIITKK Macca BBICYIIEHHBIX MUKPOKAIICYI COCTaBHIa 5,0;
5,9; 6,1 u 6,6 % oT UCXOAHON Macchl TUAPATUPOBAHHBIX KAICyJl, MOJYYEHHBIX MPU PA3TUUHBIX
CKOPOCTSIX MIPHUBOA AUCIIEPraTopa, KaKk BUAHO U3 TAOIHIIHI 1.

Ha pucynke 5 mnpezacraBieHa 3aBHCHUMOCTb CPEAHEr0 pa3Mepa CyOJIMMHUPOBAHHBIX
MHUKPOKAIICYyT OT CKOPOCTH TIpUBOJA JAucHepraropa. l3mepeHue cpemHuX pa3MepoB
CyOJTMMUPOBAHHBIX MHUKPOKAIICYJT TPOBOJMIN C WCIIOJB30BAaHUEM CBETOBOW MHKPOCKOIIHH.
[TokazaHo, 4To UX pa3mMep yMeHbIIIICA O0siee 4YeM B 2 pa3a [0 CPaBHEHUIO C TUAPATUPOBAHHBIMU.

®opma U MOpPOIOTHUYECKHE OCOOEHHOCTHM  MOJYYEHHBIX  CYyOIMMHPOBAaHHBIX
MUKpOKArcyi cpenero pamepa 805+410 MKM ¢ HCIOJIB30BaHUEM CBETOBOTO MUKpOcKoma AXIO
Imager 2 (A2) ¢ yBenruenuem 50, peICTaBICHBI Ha PUCYHKE 4 O.

200 pm
ES

Pucynok 4 — T'napaTupoBaHHas (a) U cyommMupoBannas (6) kancysa, cpeqnuii pasmep 805+410 mxm / Figure
4 — Hydrated (a) and freeze-dried (b) capsule, average diameter 805+410 microns
HcTouHMK: cOCTABIEHO AaBTOPAMH
Source: compiled by authors
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PucyHnok 5 — 3aBucHMOCTB Cpe/iHero pa3mMepa cyoJIMMHPOBAHHBIX KAMCYyJ 0T CKOPOCTH NMPUBOAA
aucnepraropa / Figure 5 — Dependence of the average size of freeze-dried

142



CoBpemeHHas HayKa u nHHosauuum. 2025. Ne 1

capsules on the speed of the dispersant drive
M cTOUYHHNK: cOCTaBJIEHO aBTOpaMu
Source: compiled by authors

AHanmu3 OKa3bIBaET, YTO OHH MOTEPSUTH OBAIbHYIO (hopMy. Ha nX moBepXHOCTH UMEIOTCS
CBETNIBIE oOyMacTh M pedpucras ceryaTas CTPYKTypa TEMHOTO I[BETa. OTH HEPOBHOCTHU
MOBEPXHOCTH MUKPOKAIICYJI BEPOSITHO CBS3aHBI C YMEHBIICHHEM 000JIOYKHM Karcyil B pe3yJbTare
CyOITMMUpPOBAHMS M YIUIOTHEHUS ajlbrMHATA KAJIbIUS HA MX IMMOBEPXHOCTH. Pazmep wacTui u ux
KOJIMYECTBO SBIISIIOTCS BaXXHBIMH CBOMCTBAMH, KOTOpPbIE HETOCPEACTBEHHO BIIMSAIOT Ha
UCIIOJIb30BAHUE MUKpPOKAINCY1 B NHIIEBbIX NpoaykTax [19]. CoBMecTHbIH aHamM3 IaHHBIN
Tabmumbel | W pHCyHKa 5 TOKa3pIBaeT, 4YTO C YMEHBIICHHEM pa3Mepa CyOIMMHUpPOBAaHHBIX
MHUKpOKAIICYJ, UX KOJIMYECTBO B IlepecueTe Ha | rpaMM Bo3pacTaet B 75 pas.

KonmuectBo sku3HecnocoOHbIX KkieTok Lpb. plantarum BUM-B 492, Bxoasmmx B
MUKPOKAIICYJIBI, SBISIETCS KIIFOYEBBIM IIOKA3aTelieM, KOTOPBIA OTpeAesieT BO3MOXHOCTh HX
MPAKTUYECKOTO HUCHOJb30BaHusA. OO0beM BHyTpeHHEH a3kl MHKpPOKAIICYJ, COepkKalien
JTAKTOOAKTEPUH, YMEHBIIACTCS C YMEHBIIEHHEM WX pa3Mepa. JTO MOXKET MpPUBOAUTH K
3HAYUTENbHBIM H3MEHEHHUSAM COJAEPKaHMs B HHUX JKH3HECIOCOOHBIX KieTok. KommuecTBo
AKHM3HECTIOCOOHBIX KJIETOK B MOJIyYEHHBIX MUKPOKAICYJIaX PasIMYHOIro pasMepa IpeiCcTaBIeHO B
tabmune 1. AHanu3 pe3yabTaToB MOKA3bIBAET, YTO HaMOOJIbIIEE KOJIUYECTBO JKU3HECIIOCOOHBIX
KJIETOK COJIEPXKHUTCA B CyOJIMMHUPOBAHHBIX MHKpOKAICyaax OOJbIIEro pasMepa. Y MEHbIICHHE
pasMepa MHUKPOKAanCyl BeOET K CHHXKCHHMIO COJEPKaHHUS JKU3HECIOCOOHBIX  KIIETOK
Lpb. Plantarum B1IM-B 492 B 30 pa3. PucyHOK 6 HJUTIOCTpPUPYET 3aBHCHMOCTH KOJHYECTBA
AKHU3HECTIOCOOHBIX KJIETOK OT CPEIHEr0 pa3Mepa CyOJIUMHPOBAHHBIX KaICYIL.

9,5
>
3 8,4
S
7,6

g2 8 73
© 5 6,9
:-....__ /]
8 L
ggs,s
S w
2
80 5
5 o
2 3
=

3,5
5
==

2

400£140 375131 250+88 20070
CpepgHuii pasmep cy6IMMUPOBaHHbIX MMKPOKATCY/l, MKM

Pl/lcyHOK 6 — 3aBHCHMOCTD KOJUYECTBA )KM3HECIIOCOOHBIX KJIETOK OT cpeaHero pasmepa CyﬁJII/IMI/IpOBaHHLlX
mukpokancy. / Figure 6 — Dependence of the number of viable cells
on the average size of sublimated microcapsules
HCcTOYHHMK: COCTABIEHO aBTOpaMu
Source: compiled by authors

HauOousbve paznuuust B KOJMYECTBE >KU3HECHOCOOHBIX KIIETOK HAOMIOAAIOTCS TPH
pacuére Ha | cpeHIO0 Karcyny KakJoTo U3 MOJyYeHHbIX pazMepoB. M3 Tabnuisl 1 BuaHO, 4TO
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C YMEHBIIICHHEM pa3Mepa YacTHULl, KUIHECTIOCOOHOCTh JTAKTOOAKTEpUN 3HAUUTEIFHO CHIKACTCS
ot 1,3*10* no 5,9 B Kancyne.

3akawuenune. [IpemnoxkeHa TexHOJOTHS MOJydeHHss MuKpokancyn c¢ Lpb. plantarum
BUM-B 492 ¢ ucnonp3oBanueM skcriepuMenTanbHoi yctanoBku MW 0.35-1.5. J{ns monydenus
MUKPOKAIICYJT Pa3IU4YHOTO pa3Mepa ObUIM ONTHMHU3MPOBAHBI MAapaMeTphl SKCTPY3HH: YacTOTa
Hacoca mojauu cMecu anbrunata u Lpb. plantarum BUM-B 492 24,5 T'u u ckopocTh nmpuBoJa
mucriepraropa ot 15,0 06/cex no 33,0 06/cex. MUKpOKAIICYIIbI TIOTyYaId, HCIIOJIB3Ys TUCTICPCHYIO
CHCTEMY, COCTOSIIIYIO U3 JMCIEPCHOH (a3bl — KyabTypasibHOMU xuakoctu Lpb. plantarum BHUM-
B 492 u nucnepcHoii cpenst — 2 % pacTBopa anbruaarta Hatpus. CMech Ipu pa3inyHONH CKOPOCTH
MIPUBO/JIA IUCIIEPraTopa paciblIsUIach ¢ 00pa30BaHUEM I'eIeNoT00HBIX cdep, 00paboTKa KOTOPHIX
XJIOPUCTBIM ~ KallbI[eM, TIPUBOIMIA K (OPMHPOBAHUIO THUAPATHPOBAHHBIX MHKPOKAICYI
Pa3IMYHOTO pazMepa.

JlaHHAsi TEXHOJIOTHS IO3BOJIIET MPOU3BOJNUTH MHUKPOKAIICYNBI C JIAKTOOAKTEPUSIMH Ha
OCHOBE aJIbIMHATA HATPUs Pa3IMYHBIX pa3MepoB. MI3MeHeHne CKOpOCTH MPHUBOJAA AUCIIepraropa
OKa3bIBACT BIMSIHUE Ha TaKHE IMapaMeTphl, KaK KOJIMYECTBO, CPEAHUI pa3Mep TUAPATHPOBAHHBIX
U CyOJIMMHUPOBAHHBIX YacTHll, MOpP(osornyecKkue 0COOEHHOCTH MUKPOKAICYd M KOJUYECTBO
KHU3HECTIOCOOHBIX KJIETOK B HHX. OTH XapaKTEPUCTUKU SIBISIFOTCS OIPENESISIONUME  JUIS
JTaTbHEWINET0 MPUMEHEHHsI TEXHOJOTHH TpPU TPOHM3BOJCTBE MPOOMOTHKOB C TPOJICHHBIMU
CpOKaMH XpaHEHHs, a TaKKe TPU TPOU3BOJCTBE MHIIEBBIX IMPOIYKTOB (YHKIIMOHAIHHOTO
Ha3HAYCHUSI.

HccnenoBanus mpoBeneHbl B paMKax peajlu3aldd TpaHTa MUHHCTEpPCTBA HAyKH |
BbIciIero oOpa3zoBanusa Poccuiickoit ®enepanun «M3ydeHne MexXxaHM3MOB B3aUMOJCHCTBUS
MOJIOYHOKHCIIBIX MHKPOOPTaHU3MOB, JIAKTO30COPaKMBAIOIINX JPOXIKEH M OHOIIOTHYECKU

AKTUBHBIX BCIICCTB NPH MHUKPOMHKAICYJIMPOBAHUHM PA3JIMIHBIX (PPAKIUH MHUKPOOHOTHI,
Cornamrenne Ne 075-15-2022-1129 o1 01.07.2022 1.
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Annomayusn. OcHosHas yenb pa3eumusi KOMRAHUU — MO Y@eaudeHue 00beMa GblnyCKAeMblX
asmobycos. B cmamve paspaboman npoenos obwvéma evinycka asmobycos na 2024-2025 200vi Ha ochose
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mooeneil. Takoce ¢ nomowplo mMemooa 3KCHEPMHO0 OYEHUBAHUSL U MHOZOMEPHO20 KOPPETSYUOHHO-
PE2PECCUOHHO20 AHANU3A  GbIAGIEHbI (DAKMOPLL, GIUAIOWUE HA OCHOBHble HOKA3AMeNU KOMNAHUU.
Tonyuennvie pe3ynbmanmvl RO360AAIOM NPUHUMAMb 0OOCHOBAHHbBLE YIPABGIEHYECKUe DEeUEHUs,, CHUNCATND
BPEeMEHHbLE U OEHEIICHbLE UB0EPICKU, SPAMOTNHO OYEHUMb PUCKU, OCHOBLLBASICH HA NPOSHO3bL.

KiroueBble cjioBa: nudpoBoi ABOMHHUK, IMEPCOHATU3UPOBAHHAS MEIUIMHA, METOMOJIOTHS
UG POBBIX JBOHHUKOB, HCKYCCTBEHHBIM HHTEIIICKT

Jast murupoBanusi: [llocenosa 3. A. Cospemennvie nooxoovl K hoOpMuposanuio u peaiuzayuu
Memoo08 no Co30aHUI0 UHDOPMAYUOHHBIX cucmem yu@poswvix 06oliHUK08 nayuenmos // Cospemennast
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Research article

Modern approaches to the formation and implementation of methods for creating
information systems of digital twins of patients

Zalina A. Shogenova

Kabardino-Balkarian State University named after H.M. Berbekov, Nalchik, Russia
shogenova.88@mail.ru

Abstract. Texnonoeus Digital Twinning (DCS) (mexnonoeus yugposwvix 080iinuxos) npouzsooum
PEBONIOYUI0 6 CUCEMAX 30PA60OXPAHEHUs, UCHOAb3YS UHMEZPayul0 OAHHbIX 6 DeanibHOM 6PeMeHlU,
PACUUPEHIYIO AHATUMUKY U SUPMYALbHOE MOOCIUposanue ONs YIYYueHus yxo0d 3a Rayuenmamu,
npeoocmasienus NPeouKMu6HOU AHAIUMUKY, ONMUMUSAYUY KIUHUYECKUX ONEpayull u Ynpoujenus
obyuenuss u modenupoeanus. bnazooaps eozmooicnocmu cobupame U AHAIUIUPOBAMb  OZPOMHOE
KOIUYeCmE0 OAHHbIX O NAYUCHMAX U3 PA3TUYHBIX UCIOYHUKOS, YU(DPOBbLe OIU3HEYbl MO2YN NPEONA2amb
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nepCoRaAIU3UPOBARHbLE NIARbL JIEYEHUS HA OCHOB€E quu@udyaﬂbelx xXapakmepucmuk, ucmopuu bonesnu u
4)%3“0]102“%607(“)( OaHHbIX 8 PEAIbHOM 6pPEMEHU. B oanwnoti cmamve ompasiCeH aHajau3 pa3jiuvdHvblx
UCMOYHUKOE OAHHBIX U Memodwzozuﬁ, Komopble cnoco6cm6yi0m CO30aHUIO uuqbpoeblx aHanoecos 6
PA3TUYHBIX 001ACMAX 30PABOOXPAHEHUSL.

Keywords: digital twin, personalized medicine, methodology of digital twins, artificial intelligence

For citation: Shogenova ZA. Modern approaches to the formation and implementation of methods
for creating information systems of digital twins of patients. Modern Science and Innovations.
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BBenenue. B coBpeMeHHOM MUpE TEXHOJIOTHU HU(PPOBBIX IBOMHUKOB HAOMPAIOT OOJIBIIYIO
MONYSIPHOCTh B Pa3jM4YHBIX OTPACISAX IPOMBIIIJIEHHOCTH, BKJIIOYas IPOU3BOJICTBO,
MalIMHOCTPOEHUE, MEIULIUHY U T.A. DTO MOKHO OOBSICHUTH Pa3BUTUEM TEXHOJOTUN OBICTPOTO
cOopa, XxpaHeHus 1 00pabOTKH OOTBIINX 00HEMOB JAHHBIX, & TAKKE CITOCOOHOCTHIO KOMITBIOTEPOB
MPUMEHSTh CJIOKHBIE MAaT€MaTU4YEeCKHE MOJENIU M aJrOpUTMbl B TE€UYEHHUE KOPOTKOTO IMEpHOjia
BpeMeHU. B Takux oOnacTsx, Kak 3ApaBOOXpaHEHHME, MEIWLMHA U KIMHUYECKHE HCIIBITaHMS,
MCI0JIb30BaHNE LU (PPOBBIX JBOMHUKOB CTAHOBUTCS BCe 00JIe€ OUEBHUIHBIM, IOCKOIBKY OHU MOTYT
CIIY’)KUTb WHCTPYMEHTOM [JIsi TMOHUMAaHHUS W MOJEIHUPOBAHMS CIIOXKHBIX (DU3HOIOTHUECKUX
nporeccoB. Kpome TOro, mmdpoBbie IBOWHHUKA MOTYT IOMOYb CHU3UTh MOTPEOHOCTH B
OKCIIEPUMEHTAaX Ha >KUBOTHBIX, KOTOPHIE B HAcTosImiee BpeMms TpeOyroT, mo oreHkam, 200
MUJUIMOHOB TOJIONBITHBIX JKMBOTHBIX B TOJ H3-32 BPEMEHH M PECypcoB, TpeOyembIX st
TPaJMLIMOHHBIX METOJOB.

Hudposble NBOWHUKH CIOKHBIX HHOOPMALIMOHHBIX CUCTEM TPEOYIOT OTPOMHBIX 00HEMOB
JTAHHBIX, HAIPUMEp, B MEAUIIMHE JJIl TOYHOTO MPEACTAaBICHUS CBOUX (PU3UUECKUX aHAJIOTOB. DTU
JaHHBbIE MOTYT MOCTYHaThb W3 PA3JIMYHBIX HMCTOYHUKOB, BKIIIOYas NATYUKH, KOTOPbIE HOCST
MalueHThl, TaKue Kak Smart - yacel, a Takxke 0oJiee cJI0XKHbIe U HHBa3UBHBIE MeTo1bl. COOp Beex
3TUX JIaHHBIX MOYKET OKa3aThCs CIOKHOM 3a/Jayeil, OJIHaKO C pPacUIMPEHUEM HCIOJIb30BAHUS
JaTYUKOB, HAJIEBAEMbIX Ha TEJIO MAlleHTa, MOYKHO HEIIPEPhIBHO cOOUpaTh OOJIbIIIE TaHHBIX.

Texnomnorust uMGPOBBIX  JBOMHMKOB  MPOU3BOJUT  PEBOJIIOIHMIO B CHUCTEMax
3/IpaBOOXPAHEHUS, HUCHOJB3Yysl MHTETPAllMIO JAHHBIX B pEaJbHOM BpPEMEHH, PaCIIMPEHHYIO
AQHAJIMTUKY U BUPTYyaJIbHOE MOJAETUPOBAHNUE [ YAYUIISHHsI yX0/1a 3a MallueHTaMu, 00eCcIieYeHUsI
MPOTHO3HOM AHAIUTUKHU, ONTHUMH3AIMHN KIMHUYECKHX Omepanuid u oOserdyeHus: oOydeHUs U
MozenupoBanus. biarogaps crnocoOHOCTH coOupaTh U aHAIU3UPOBATH OTPOMHOE KOJHUYECTBO
JAHHBIX O MalMeHTaX U3 Pa3IUYHbIX HMCTOYHUKOB LU(POBBIE IBOWHUKH MOTYT TMpeularaThb
MepPCOHAIN3UPOBAHHBIC TUUIAHBI JICYEHUS, OCHOBaHHbIC HAa WHIMBUAYAJbHBIX XapaKTEPHUCTHKAX,
uctopuu 00je3HU U (U3HOJIOTMYECKUX JaHHBIX B peXUME peanbHOro BpemeHu. lIporHo3nas
aHAJIMTUKA WU TNPO(PHUIAKTUYECKUE MEpPHI CTAHOBATCS BO3MOXKHBIMHU Ojarojaps ajaropurMam
MalIMHHOTO OOYUYeHHs, MO3BOJISIIOIIMM pPAaHHEE BBISIBISATH PUCKU JUIS 370POBbS U MPUHUMATh
YIPEXAAIOLIUE MEPHI.

HudpoBble N1BOWHUKHA MOTYT ONTUMH3UPOBATH KIMHHUYECKHUE OIMEpalMH 3a CUeT aHaIu3a
paboynx MPOIIECCOB U pacHpeesieHus PECypcoB, YTO MPUBOIUT K ONTHUMU3AIMH MPOIECCOB U
yIAYUIIeHUIO yXOJa 3a ManueHTamu. boiee Toro, mudpoBble ABOMHUKH MOTYT OOECIEUUTH
0€30MacHyl0 M PEATMCTUYHYIO Cpedy Ui MEAMIMHCKUX pabOTHHUKOB, MO3BOJISIOIIYIO MM
COBEPUICHCTBOBATH CBOM HABBIKU M IIPAKTUKOBATH CJIOXKHBIE TPOLIEYpbl. BHEIpEeHNE TEXHOIOTHN
U(POBBIX JBOWHUKOB B 3[JpaBOOXPAHEHUN MOXKET 3HAUUTENBHO YIYUIIUTh PE3YJIbTaThl JIEUEHUS
NAIMEeHTOB, TMOBBICUTH 0O€30MACHOCTh MAIMEHTOB U CTUMYIMPOBATh MHHOBALMU B OTPACIH
3IpaBOOXPAHEHMUS.

OnnuM w3 Haubojee MNEPCHEKTHUBHBIX JOCT)KEHUH B 3ApaBOOXPAHEHUH SIBISETCS
UCTOJb30BAHUE TEXHOJOTMHM UU(PPOBBIX JBOMHHMKOB, KOTOpas JaeT BO3MOXKHOCTh ISt
MOHUTOpPHUHIA, JUArHOCTUKM W pPa3pabOTKW CTpaTeruil JIeYeHHUs, aJanTHPOBAHHBIX K
WH/IMBUIYAIIbHOMY JIEYeHHUIO narnuenTa. L{udpoBbie NBOMHUKM TakKe MOTYT OBITh MPHUMEHEHBI
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JUIE HOBOTO HA3HAYEHUS B JICUCHUM MM MPOTHO3MPOBAHUM BO3ACHUCTBUS pa3pabdaTbIBacMbIX
JIEKaPCTBEHHBIX CPEJICTB U APYTUX XMMHUECKUX BEIIECTB.

HecmoTps Ha TO, YTO TEXHOJIOTUU CO3JAaHUS MU(POBBIX TBOMHHUKOB TOCTUTIN OTPOMHOTO
IIporpecca, BCE €Ill€ CYIIECTBYIOT MPENATCTBUSI Ha MYyTH CO3AAaHUS HOJHOCTHIO KOMIUIEKCHOIO
u¢poBoro ABoMHMKAa manueHTa. Pa3paboTku B o0nacTv HEWHBA3WBHOTO cOOpa MAaHHBIX C
BBICOKOW IPOIMYCKHOM CIOCOOHOCTBIO, a TakKe VyAydlleHHs] B MOJAEIUPOBAHUU U
BBIYMCIUTEIBHON MOIIHOCTH OyAyT MMETh pEIIalolllee 3HAYEHHE JUIsl COBEPILIECHCTBOBAHMS
U (POBBIX TBOMHBIX MEIUIIUHCKUX HH(DOPMAIIMOHHBIX CHCTEM.

HccnenoBanuss MeAMUMHCKUX MH(POPMALMOHHBIX CHUCTEM M 3TaJOHHBIX MOJIXOAOB IPHU
pa3paboTke MX HHPOPMALMOHHBIX MOJEIEH MOKa3ajl0, YTO OHM OCHOBBIBAIOTCS HA MPUHIHIIAX,
MOJCTUPYIOIINX TPH PA3IUYHBIX THIA WH(OPMAIUU — JAHHBIC O MAlUEHTaX, TCPMUHOJIOTUS U
MOJUICPKKA TPUHATAS MEIUIMHCKUX PEIICHUH, MEXKIy OSTUMH TpeMs THUIIAMH Mojaeen
TpeOYIOTCS YeTKO orpezesieHHble nHTepdeiicsl. OcHOBHas mpobiemMa, KoTopasi BOSHUKAET MpH
UCCIIEIOBAaHUU KOHIIENITyaIbHOM MOJENU IU(PPOBOTO ABOWHUKA, SBISETCS B3aUMOJEHCTBHE
MEXY OHTOJIOTUYECKUMU U JIOTHYECKUMU BBIBOJAMH.

Marepuajbl M1 MeTOAbI McciaenoBaHuil. MeToapl cOopa 1 aHanu3a AaHHbIX. Co3gaHue
TOYHBIX HU(POBBIX TBOMHUKOB TpeOyeT NoCTyma K OOMIMPHBIM M pa3HOOOpa3HbIM JaHHBIM O
nanueHTax. CoBpeMeHHbBIE MOIX0/1bI HUCIIOJIb3YIOT CIEAYIOUINE METO b cOOpa 1 aHallM3a JAHHBIX:

DneKTpoHHble MenuuuHCKue 3anucu (OM3): comepxaT NOApoOHYIO HHMOpPMAaLHIO O
MEUIIMHCKON HCTOPUH, TUATHOCTUKE U JICYCHUU TAIlIEHTOB.

VYerpoiictBa Unateprera Bemieit (IoT): YerpoiictBa 10T, Takue kak HOCHMMBIC JaTYUKH U
MOHHTOPBI, OTCIIEKMUBAIOT dKU3HEHHO Ba)KHBIE [MOKA3aTeNH, aKTUBHOCTh U IPyTrye MapaMeTphl.

Texnonornn meauuuackor Buzyanuzanuu: KT, MPT u Y3U npenocTaBisitoT AeTaabHbIE
M300pakeHUs1 aHATOMUU U (PU3HOJIOTUHU TTAIUCHTA.

OMUKCHbIE JaHHBIE: OMHKCHbBIE JIaHHBIE, BKJIOYas TE€HOMHbBIE, IPOTEOMHBIE H
MeTa0O0JIOMHBIE JaHHbIC, 00ECIIeYnBAIOT HHPOPMAIIUIO O TCHETHYECKOW MPEeapaciiooKeHHOCTH
1 OMOXMMHYECKUX MPOIIeCcCax.

[Tocne c6opa naHHBIX OHU KUCIIOJIB3YIOTCS AJIsi TOCTPOEHUS MOJieNiel, KOTOpble UMUTUPYIOT
MOBE/ICHNE MAIMEHTOB B Pa3HbIX CLIEHAPHSIX:

(bu3HOIOrNUecKoe MOJICIMPOBAHKE: ITH MOAEITU UMUTUPYIOT GYHKIIMOHUPOBAHHE OPraHOB
Y CUCTEM TeJjla Ha OCHOBE (PU3MUECKUX MPUHIUIIOB;

MaTeMaTH4eCKOe MOJICIIMPOBAHUE: 3TU MOJEIHN HCIOJIb3YIOT MaTeMaTHYeCKie ypaBHEHUS
JUIS TIPEJICTaBICHUs OMOJIOTHYECKUX MPOIECCOB, TAKUX KaK POCT OIMyXOJIH U (hapMaKOKHHETHUKA U
T.1.;

KOMITBIOTEPHBIE CUMYJISILIUU: KOMIIbIOTEPHBIE CUMYJIALUUA HCIOJIb3YIOT BBIUUCIUTEIHHYIO
MOIIHOCTH JUISl 3aITyCKa MOJIETICH 1 MPOTHO3UPOBAHUS PE3YIIbTATOB.

HudpoBble ABOMHUKH MOJHKHBI OBITH aJaNTHPOBAHBl K KOHKPETHBIM MAIlEHTaM, YTOObI
obITh  d(pdexTuBHBIMH. COBpPEMEHHBIE MOAXOJbl HUCHOIB3YIOT METOAbl HCKYCCTBEHHOTO
untemnekra (M) na nepconanuzanuu Mojeneil HuppoBoro ABOWHUKA:

MalIMHHOe 00y4YeHue: aJrOpUTMbl MAIIMHHOTO OOYYEHHs] UCTIOJIB3YIOTCS JJISl BBISBICHUS
3aKOHOMEPHOCTEH B JAHHBIX MAIIMEHTOB W MPOTHO3UPOBAHUS MHAUBUYyaIbHBIX PE3YJIbTATOB;

riryookoe obydeHue: riry0okoe oOydueHHe MOXKET CO3/1aBaTh CIIOXKHBIE MOJIENH, KOTOpbIE
YUUTBHIBAIOT HEJIMHEHbIE B3aUMOCBSA3H B JAHHBIX.

HudpoBsle ABOMHUKH MOJKHBI OBITH WHTETPUPOBAHBI C APYTUMHU HH(POPMAIMOHHBIMU
cucreMami B cpepe 3apaBooXpaHeHus i 0OMeHa JaHHBIMU U YIYUIIEeHHS B3aUMOICHCTBUSA .

oOnauHble BBIUMCICHHS: OOMayHble TIATGOPMBI  OOECIEUMBAIOT O€30MAacCHBId |
MacIITaOUPyEeMBbIid TOCTYII K TJAHHBIM U BBIYUCIUTETBHBIM pecypcam s LI/1.

Wntepdeiicel  npuknagHoro nporpammupoBanus (API): APl mosBomsror  LIJI
B3aMMO/ICIICTBOBATH C JAPYTUMH IPOrpaMMaMu U MPUII0KEHUSIMHU.

Crangaptuzanus pgansHbix: ctangaptel HL7 u FHIR obecneunBaioT enuHOOOpasme
(hopMaToB TaHHBIX AJisl 0OJIeTYeHHsI OOMEeHa U B3aUMOACHCTBHS.
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Paznuunblie COMyTCTBYIOUINE YCIYTH U MPOOJIEMBI, CBA3aHHBIE C TEXHOJOTHEH HU(POBBIX
JIBOWHUKOB B cdepe 37ApaBOOXpaHEHUSs, MPEACTaBICHbl Ha pucyHKe 1. 31ech mHpeacTaBiICHBI
MHTEJUICKTYAJIbHbIEC YCIYI'M 3TOM HOBEWIIEH BCIOMOraTeIbHOM M IPOJABHUHYTOM IIpaKkTUKU. B
OCHOBHOM OH (DOKYCHPYETCSl Ha ycCllyraX C TOYKH 3pEHHUsS 3/I0pOBbS MAaIMeHTa, (akTax u
npo0semax, CBI3aHHBIX C JAHHBIMH, CHU)KCHUH 3aTpaT Ha 00CITy)KUBaHHE, CBA3aHHBIX C JICYCHUEM
M YXOJOM 3a MalMeHTOM, KAa4eCTBEHHBIX YCIIyTrax, MpoOjieMax, CBS3aHHBIX C COLMAIbHBIMU
MOTPACEHUSAMHU, U T.[. DTU YCIYT'M TaKXKe OTPaKalT YIydllIEeHHE yXOoJa 3a MalMeHTaMu Ha
MPOTSHKEHUH BCETO MX JICYCHHUS, UTO MO3BOJISCT JOOUTHCS OBICTPOTrO BhI3g0opoBieHus [ 1-5].

3a0poERE NAHEHTOE $axTE O JAHHEIX DAUHEHTA

KagecTrensa s [HarHE0CTHER KorjeaeRnra IEHOCTE B

H DesommbogHCe TeueHRe 0es0Na CHOCTE A2 HHELX O

IaTHEHTe

CHAZxeHHEE IeHE] TeUSHHA . ABTOHOMHT IIAUHEHTA
MagcraneHa 7 3a00TA BosMo#HOCTE N8 IHSHTa FMETE
EaTeCTESHHELE ¥ CIIYTH AOCTYIE HEIDO pMAITHE O

Veayre B npodaeMsl,
CEAZaHHBIE C c
reIy OLHATBHEIE HSMeHeHHA
Kauectso yeayr DE$poBLIME T
ABOHHHKAMH

OTESTCTEEHHOCTE H
NOACTIETHOCTE

FopoTsmi mepuog
JedeHna

Tpemymectsa . . Prcrx

IIpospauHEle pemeHne
SECICTHIECKHE H
Ges01a cCHElE MeTO AL

HsbemaHne SKOIOTHIECKEX
PHCEOE H TEXHOJOTHIECKHX
TOMIEOE

Pucynok 1 — Yeayru u npodJieMbl, cBsi3aHHbIE ¢ HU(POBHIM IBOHHUKOM B 3ApaBooxpanenuu / Figure 1 —
Services and challenges associated with the digital twin in healthcare

Kaxpas opranuszanus 34paBOOXpaHEHUsI CTPEMUTCS YIYUIIUTh KaueCTBO OOCITYXKHBaHMS
NAIMEHTOB, OJHOBPEMEHHO MOBbIMAsA A(PPEKTUBHOCTb, PpPE3yIbTATUBHOCTH U KadyeCTBO
MEIULIMHCKOM TOMOIIH.

[udpoBsie 1BOMHUKY UIMEIOT LIUPOKHUH CIIEKTP NPAKTUYECKUX IPUMEHEHUH, T03TOMY HJes
OoJiblle HE SABJSETCSA YUCTO HAaydHOH (paHTacTukoi. C MOMOILBIO 3TOTO METOAA MOKHO CO3/1aTh
BUPTYaJIbHYIO KOIMUIO (hu3nyeckoi cucteMbl Wi oObekTa. [{nppoBoii 1BOMHUK TakkKe MOXKHO
UCIOJb30BaTh JUISI OLIEHKH MPOM3BOJUTEIBHOCTH ero ¢usnyeckoro ananora. CoOupas
MCUEPIIBIBAIOIINE JJaHHBIE O JIIOOOM MalMeHTe U aHATU3UPYS UX C TOMOIIbIO aITOPUTMOB Ha 0aze
HCKYCCTBEHHOI'O MHTEJUIEKTa, MOXKHO CO3JaTh LU(PPOBYIO JBOMHYIO MOJIENb B 3IpaBOOXPAHEHUH
[6,8,20].

Ha pucynke 2 mnoka3aHbl NpUMepbl HECKOJbKUX HHTEJUIEKTYaJIbHBIX HHCTPYMEHTOB H
TEXHOJIOTUH, CBSI3aHHBIX C CO3JlaHMEM LU(POBOrO JBOWHHUKA JISI CEKTOpa 3/paBOOXPAaHEHHS.
OCHOBBI M BBOJIHAs CX€Ma €ro YCIyr CBsS3aHbl C Pa3IUYHBIMU IJIaTGOpMaMu, TaKUMH Kak;
aCIEKTBI, CBA3aHHBIE C NTOAKIIOUEHNEM, IMUTALlMOHHBIE MOJIENIN U IIPAKTUKH Pa3BUTUS MOJIETIEH;

B Clly4dae (M3MUYECKOTO, 3TO CBSI3aHO C 30HMPOBAHHEM, H3MEPEHHEM, MaTepHaIaMH, TMHAMUKOM
uT. 1. [9-14], [16-18]
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Pl/lcyHOK 2 — TexHoJioruu u HHCTPYMEHTBI IIH(l)pOBl;IX I[BOﬁHI/lKOB AJIS1 CEKTOPA 3/IPABOOXPAHECHHUA /
Figure 2 — Digital Twin Technologies and Tools for the Healthcare Sector

[Tockonpky TexHOMOTHS MUGPOBBIX TBOWHUKOB MPOJIOJDKAET Pa3BUBATHCS, OHA, BEPOSITHO,
MeperaeT OT WCIOJB30BaHUS JJIsi HEXHBBIX OOBEKTOB M OOOPYHAOBaHHS K NPUMEHEHUIO B
OnoslorMuecKkuXx cucremax. lIpennpusTus, cTpeMsimuecs: K MHHOBAIUSIM U COBEPIIIEHCTBOBAHUIO
CBOGH JesATENBHOCTH, BCE Halle oOpamarTcs K Iu@poBbIM ABoMHUKaM. [lyTh K co3mgaHHIO
nu(poBOrO JBOMHHMKA MOXKET HAUMHATHCS C TEXHOJOTHYECKOW TOYKH 3pEHHs, IMOAXoJa K
perieHuto mpoOaeM WIH ¢ TOYKH 3PEHHUS TOJIh30BATENS MPHU B3aUMOJCUCTBUU C SKOCHCTEMOU
YCIIYT.

3akiouenue. CoBpeMEHHBIE MOAXObI K (POPMUPOBAHHIO METOJIOB CO3JaHUS IH(PPOBBIX
JTBOMHUKOB B 3JIPAaBOOXPAHCHUHM HAIPaBJICHBl Ha TOBBIIIEHWE TOYHOCTH, TEPCOHATU3AIUUA W
WHTETpaIui. DTH TOIX0JbI MCIIOJIB3YIOT METObI COOpa M aHAJM3a JAHHBIX, MOJICIUPOBAHUS,
MepCOHANM3AMM M MHTETpAllid IS CO3JaHus IHU(POBBIX JTBOWHHUKOB, KOTOPHIE MOTYT
MIPOTHO3UPOBATh PE3ylIbTaThl IS OTACIBHBIX TMAIlUEHTOB, ONTHMH3HPOBATH IUIAHUPOBAHUE
JICYCHHUS U YAy4dllaTh pe3yibTaThl AJs 310pOBbs. [0 Mepe coBepIIeHCTBOBAHUS 3TUX METOIOB
uudpoBble JIBOMHMKM OyAZyT wurpaTb Bce 0Oojiee BaXHYIO pOJIb B MPEAOCTaBICHUU
MePCOHATN3UPOBAHHOM, YPHEKTUBHON U TOCTYITHON MEIUIIMHCKOM MOMOIIIH.
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Abstract. This article analyzes the existing definitions of the concept of "youth policy” in modern
political science interpretation. The author of the article creates a projection of promising relationships in
the feedback system of the state and youth. Taking into account the opinions of representatives of related
branches of scientific knowledge, more than 100 definitions of state youth policy are analyzed, including
regional aspects of studying the described phenomenon. The author identifies a specific system of
knowledge available among young people and scientific directions of juvenology. In the context of studying
the harmonious combination of practice and theory, models of legal and political resocialization of youth
are shown. The conducted analytical work is presented in the article by a number of objective conclusions.
The author's interpretation of the research hypothesis lies in the modern realities of youth policy and the
performance of certain functions in the communication planes of the network plan and discourse, the use
of such tools and resources supports the communicative and informational component of the interaction of
Internet technologies among young people. The author's understanding of resources on the Internet play
the role of extremely important platforms for information support of youth policy. At the end of the article,
it is concluded that by increasing the practice of complicity, the state can help young people become
proactive and active actors in the ongoing political process in Russia.
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Annomayus. B npedcmasiennoli cmamoe aHaIu3upyIoOmes cyujecmeayiowue oeuHuyuu nouamus
«MOTIOOEICHASL NOTUMUKA» 8 COBPEMEHHOU NOIUMONIOSUHEeCKOl MpaKmogke. Aemop cmamvu cozoaem
NPOEKyUI0 NEPCNEeKMUBHBIX 63AUMOOMHOULEHUL 8 cucTieme 0OpamHoll céa3u cocyoapcmaa u monooedcu. C
yuemom MHeHUsi npedcmagumeneii CMeNCHbIX Ompaciell HaAy4yHo20 3Hauus auanusupyemcs 6onee 100
onpedeneHuti 20cy0apCmeEeHHol MOI00ENHCHOU NONUMUKY, GKIIOYAS PESUOHATbHbIe ACNeKmMbl U3VHeHUs
ONUCHIBAEMO20 (heHOMeHA. ABMOp @bloensem CneyuhuuecKylo CUCeMy HATUYECMBYIOUUX Y MOL00edlCU
SBHAHULL U HAYYHBIX HANPAGIEHU 108eHONo2Ul. B Konmexcme u3yueHusi 2apMOHUYHO20 COYEmAanus
NPAKmuKy U meopuu NOKA3AHbI MOOeIU NPABOSOl U HOIUMUYECKOU PecoyuUanu3ayuu Moa00edxiCuU.
Ilposedennas  ananumuueckas paboma, nNPeOCMAGIeHHAs 6 Ccmamve pSiooM  0ObEeKMUGHBIX
yMo3akaouenull. ABMopcKas mpakmoeKd 2UNnomesvl UCCIe008AMENbCKOl pabomvl 3aKIOYAemcs 8
COBPEMEHHBIX PeanusixX NOIUMUKU 8 MOTIOOENHCHOU cqhepe U UCNOHEHUs OMOETbHbIX YHKYULL 8 HIOCKOCTSX
KOMMYHUKAYUU Cemeg020 NIaHA U OUCKYPCA, NPUMEHEHUe MAKUX CPeOCme U pecypco8 noo0epiicusaem
KOMMYHUKAMUBHO-UHDOPMAYUOHHBINL  KOMHOHEHM — 63AUMOOCUCMEUS  UHMepHem — MEeXHOA02Ul 6
MOA00edHCHOU cpede. ABMOPCKOe NOHUMAHUe Pecypco8 6 UHMEPHeme Uspaiom poib KpatHe 3HAYUMbIX
niamegopm 018 UHGOPMAYUOHHO20 ObecnedeHus NOIUMUKY 8 MONI0OeJCHOU cpede. B konye cmamuu
NPUBOOUMCS BbIBOO O MOM, YO 34 CYEM YEeTUUEHUs MACUMAO08 NPAKMUKY COYYaACmuUsl 20CY0apCmeo
MOdICem NOMOYb NPeOCMABUMENIM MOL00eNCU CMAMb UHUWUAMUBHBIMU U AKMUBHbIMU CYObeKxmamu
npomexaiouwe2o 6 Poccuu norumuyecxkozo npoyecca.

KioueBblie cJ10Ba: MOJIOIEKHAS MOJUTHKA, HOBBIE MEIHA, TOJTUTHYECKUH MTPOIIECC, FOBEHOIOTHS,
MOJIEPHM3AIIMS, WHTEPHET TEXHOIOTHH, TOCIOINTHKA B MOJOXEHOW 00iacTH, WH(POPMAIHOHHO-
KOMMYHHMKaTHBHAs cpeza

Jasi umtupoBanusi: Manvkesuu A. A. K eonpocy o Oepunuyuu NOHAMUS «MOJOOEHCHAS
NOAUMUKAY U UCHOTIb308AHUE HOBLIX MeOUd 8 COYUATLHO-NOTUMULECKUX npoyeccax cospemenHou Poccuu
// Cospemennas wnayka u unnosayuu. 2025. Me 1. C. 158-164. https://doi.org/10.37493/2307-
910X.2025.1.13

Introduction. The modern political process in Russia is characterized by ambivalence and
changing socio-political challenges that dictate changes in the nature of domestic and foreign
policy. A special military operation, a high degree of sanctions pressure, a tightening of the
position of Western countries in relation to information flows affecting various social categories
of Russian society, force changes in youth policy and an adequate response to changes in
information and communication flows that form new media in relation to youth. Youth issues are
consistently studied by the political science community, demonstrating a temporary connection,
taking into account the experience accumulated in the study of politics in the youth environment,
creating a projection of promising relationships in the "youth + state™ system.

Materials and research methods. Specialized research institutes have been created in the
Russian Federation to analyze state policy in the youth sphere. In their scientific works, E.A.
Serebryakova and R.Yu. Zulyar provide evidence, supported by due justification, that these
structures have played a significant role in the process of historical development of policy in the
youth sphere [9].

Having analyzed candidate and doctoral dissertations, the authors offer, taking into account
the opinions of representatives of related fields of scientific knowledge (history, sociology,
philosophy, economics), more than 100 definitions of state youth policy, including regional
aspects of studying this scientific phenomenon.

Research results and their discussion. We consider it appropriate to highlight the attempt
undertaken by many representatives of the scientific community to identify a specific object of
research with the system of knowledge available to young people and the scientific direction of
juvenology. The intensive development of this issue has an inextricable connection with such
researchers as Pavlovsky V.V., Gospodinov K., Mahler F., Rosenmayr L., Adamski V. and others
[14]

In the 1990s, the problem of political participation in the post-Soviet space was actively
studied in science, including the processes of development and formation of the youth movement

159


https://doi.org/10.37493/2307-910X.2025.1.13
https://doi.org/10.37493/2307-910X.2025.1.13

Modern Science and Innovations. 2025. No. 1

in the Russian territory [4, 10, 15, 17, 23, 24]. In dissertations, individual regional specific features
of youth policy in different contextual contents (including modernization processes) were
revealed.

Thus, in the research of Pelevin S.l., Vartumyan A.A., Morozov S.l., Efanova E.V.,
Pankratov S.A. [2, 3, 8, 11, 12, 16, 20, 21, 22] and a number of other authoritative scientists,
isolated aspects of socialization of a political nature are revealed, concerning political
extremism/radicalism prevention, directions for ensuring stability in the field of politics,
strengthening patriotic sentiments and civic positions among young people [18, 6, 7].

In this context, a harmonious combination of practice and theory is noted. In particular, in
the Southern Federal District (SFD) and the VVolgograd region, there is a successfully functioning
REC (Scientific Educational Center) called "Modernization of the Multidimensional Socio-
Political Space of Modern Russia”. Since 2012, this structure has been implementing a project
related to models of legal and political resocialization of young people prone to extremism,
nationalism and xenophobia, as well as innovative resources [19].

The analytical work we have carried out regarding studies reflecting various aspects and
features of the application of newly emerging media in processes from the “political” and ““social”
categories makes it possible to formulate a number of objective conclusions based on its results.

Firstly, at the moment there are serious and scientifically substantiated literary sources
devoted to youth policy. They reflect different approaches that appear within the framework of
social science, humanitarian and social scientific directions. Nevertheless, there is a need for
systematic research on the issues of using new media - "tools” in the course of political
transformations.

Secondly, a detailed analysis of state policy in the area of youth is often carried out without
due consideration of geopolitical, political, economic and social transformations that have
introduced fundamental additions/adjustments to the methods of its study and implementation.

Thirdly, the descriptive-historical methodology observed in literary sources written
between 1990 and 2000 currently provides only a one-sided and discrete, fragmented interpretation
of the actual processes taking place in the field of youth policy.

Research devoted to the practical application of newly emerging media channels in political
and social processes in the current Russian Federation, as well as problematic aspects of online
manipulation by representatives of the youth environment, are becoming increasingly relevant.

As a hypothesis of the research work, political structures from the "network™ group are
presented, contributing to the development and innovation of the field of political communication.
As a result, the emergence of new trends and tendencies (decentralization, destandardization,
demassification, deconcentration, etc.) is noted in the sphere of youth policy. As a rule, in the
current Russian realities, policy in the youth sphere performs its functions in the planes of
communication of the network plan and discourse.

It seems obvious that the popularization of Internet technologies and their significant level
of demand among representatives of the youth environment of Russia opens up enormous
opportunities for the use of social networks and other Internet resources in the context of the
practical implementation of youth state policy.

It is worth taking a closer look at the directions and opportunities provided by the
integration of Internet technologies into state policy in the youth sphere.

First of all, the use of such means and resources supports the communication and
information component of interaction between representatives of the youth environment and the
state.

According to the results of research conducted by FADM (the Federal Agency for Youth
Affairs), the global Internet network currently plays the role of a priority communication channel
among young people. It significantly stimulates interpersonal communication, as a result of which
SMS and phone calls as communication “tools” have moved to third place, and personal
communication to fifth.
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In the entire set of communication channels on the Internet , the leading positions are
occupied by:

- social network VKontakte (used by 72.5% of activists and 76.9% of those who took part
in a representative survey);

WhatsApp messenger (55.5% of activists and 44.3% of young people);

- social network Instagram (used by 37.7% of the representative type of people who took
part in the survey, 50.8% of activists).

In addition to everything else, social networks and Internet resources in the current
conditions play the role of extremely important platforms for information provision by state policy
entities to the youth environment of Central Asia about their own functioning and its results,
programs, competitions, projects, etc.

The need to use such platforms for the implementation of youth policy is reflected and
defined in official documentation.

The results of specialized research work indicate that modern social networks (TikTok,
Instagram, VKontakte, Facebook, etc.) are the main "tool" for providing information about the
events and activities of FADM and activists. In turn, 71% of the latter name the AIS "Youth of
Russia" representative office on the Internet as their main information source *.

In the context of this research work, it is appropriate to point out that, according to official
reports, the audience reach of the organization "Russia - Country of Opportunities” among young
people on social media platforms is significantly increasing. In particular, according to
information, as of April 2020, over an annual time interval, the Facebook audience demonstrated
65.5 percent growth, Instagram - 81.5 percent, VKontakte - 87.5 percent growth 2.

When considering the issue of practical implementation of policy in the youth
environment at the municipal and regional levels, it is additionally necessary to point out that the
use of Internet platforms and social networks gives government entities the opportunity to create
two- way communication channels, maintaining feedback and effective information support.

In this contextual content, representatives of the scientific community emphasize the
following main possibilities for the practical implementation of state policy in the youth area [1]:

1. Two-way communication between youth representatives and politicians, public
figures, civil servants, and media personalities using social media platforms and blog resources.

2. The presence of various local and regional bodies with their own representations on
social networks.

3. Application of advertising and marketing “tools” in the media field of municipal and
regional competitive events and programs that are organized in the context of implementing
policies in the youth sphere.

In implementing state policy in the field of youth, Internet technologies can be considered
as innovative and interactive means of patriotic and civic education of young people.

In particular, in the state program “Patriotic education of citizens of the Russian
Federation”, which is designed for the period from 2016 to 2020, the number of priority tasks
includes the modernization of information support for education with a patriotic focus at all levels
(from local to federal) [5].

In order for this task to be fully resolved, it is necessary to create an optimal environment
for supporting media and gaming programs that stimulate patriotic education of Russians and
encourage the use of the potential of the Internet for interaction with young people.

! Measuring indicators characterizing the level of personal development of young people, the influence and degree of assessment
of state care for young people: report // Rosmolodezh : website. 2019. April 28. URL:
https://fadm.gov.ru/docs?categoryld=2&page=1
2Public declaration of the goals and objectives of Rosmolodezh for 2020 // Rosmolodezh : website. 2020. May 14. URL:
https://fadm.gov.ru/docs?categoryld=2&page=1
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At present, in the Russian segment of the Internet (Runet), some large-scale educational
and interactive programs and projects from the category of "civic-patriotic™ are being implemented
in practice ("Living History", "Immortal Regiment", "Victory Volunteers", etc.). In this context,
the advantages of Internet solutions are obvious. According to O.A. Sinyuk, the main such "pluses”
are the following:

- reinforcement and creation of interest in relevant information;

- stimulation of mental activity and improvement of the development of specific personal
qualities, thanks to the presence of an interactive component;

- modeling/visualization of processes required to achieve integrity and not subject to
demonstration in reality;

- individualization of the educational process;

- creation of a large-scale space for the development of general and information culture,
creativity.

Here it is necessary to highlight the fact that, in accordance with the research of
sociologists from the USA, the involvement of representatives of the youth environment in
communication in the digital space among themselves and with the state contributes to the increase
in the level of civic participation of representatives of the youth environment in state life, and also
ensures the dissemination of value orientations from the “democratic” category [25].

Conclusion. It should be noted that this situation is a natural consequence of the reduced
level of involvement of representatives of the domestic youth environment in the processes of
political and social life.

By increasing the scale of participation practices, the state can help young people become
proactive and active participants in the political process taking place in Russia.
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[HosmTHYecKUe HEHHOCTH B COBpeMeHHON Poccuu B KOHTEKCTEe HOBBIX
reonoJUTHYECKUX BHI3OBOB

I'asmna Ilerposua Illeaposa

Jlyranckuit rocy1apcTBeHHbIN yHUBEpCUTET uMeHu Braaumupa Jans, 1. Jyranck, Poccus
galina_shedroval954@mail.ru

Annomayusa. B Oanmoii cmamve paccmMompenvl  OCHOBHble ACNEKmbl  GOPMUPOBAHUs
noaumu4eckux yeHHocmetil 6 cospemenHou Poccuu. Llenv pabomwvl — npoananuzuposams mMecmo u poib
NOIUMUYECKUX YeHHOCmell co8peMeHHOU Poccuu 6 KOHmMeKcme HOB8bIX 2eoNOIUMUYecKUx 6vi30608. B
cmamve  UCHOAb308AHbI  NOAUMUKO-CUCEMHBILL  NO0X00, AHAAU3  NOIUMUYECKUX  OOKYMEHMO8,
noaumu4ecKull aHanu3 u opyeue memoosl. 11004EpKkHymo, 4umo YHUKAIbHOCHb POCCULCKUX NOTUMUYECKUX
yennocmetl 00YCl06/eHA KAK e 2eozpapuueckum NONONICEHUEM, MAK U XO0OM 380JIOYUU POCCUNCKOL
eocyoapcmeennocmu. OmmeueHo, umo noaumuyeckue yeHHocmu epasxcoan Poccuu eonnowaromcs 6
NPOSPAMMHBIX OOKYMEHMAX noaumu4eckux napmuii. Paccmompenvl Hekomopbie uHcmpymeHmol 8MUAHUA,
C NOMOUWbIO KOMOPBIX NPOU3BOOUMCSA YeNeHANPABIeHHOe 0eCMPYKMUBHOe 8030elicmeue Ha 00uecmso ¢
Yenbio HABA3bIBAHUSL TOJNHCHBIX YenHocmel. LlenHocmuasn nonumuxka cmpaH 3anaoa paccmampueaemcs Kax
Heokononuanvhas. Ocoboe sHUMAHUE YOeleHO COYUATbHBIM CeMAM KAK CPe0Cmey 6IUAHUSL HA 2PaANCOaH, 8
mom uucie ¢ O0ecmpyKmueHviMu yeiamu. Paccmompenvl Hexomopvle acnekmvl 31eKmMOpanlbHO20
nogedeHUs POCCUSIH 8 KOHMeEKCme pa30ensemvlx UMu yeHHocmell Ha npumepe 8v160pos llpezudenma 2012
u 2018 ee. Iloouépkuyma poiv NOAUMUYECKOU COYUANURAYUU MOAOOENCU 8 VYCNEUHOU NOAUMUKE NO
sawume yenHocmeli Hapooos Poccuu. Ommeyeno, umo coxpameHue MpaOUYUOHHBIX POCCULUCKUX
yenHocmeli AGNAEMC OOHUM U3 NPUOPUMEMO8 NOIUMUKYU 20CYOaPCMBd HA COBPEMEHHOM dmane.

KiioueBble ¢jI0Ba: MOIUTHYECKHE [IEHHOCTH, TPAAUIMOHHBIE [IEHHOCTH, T€OOINTHKA, BBI3OBBI,
MTOJTUTHYECKAs COIUATM3AIIHS, TII00aTn3ans, TTOMUTHYECKast SIUTa, Ae3nH(OpMaIus

Jas murupoaums: [lleoposa I. II. Ilornumuueckue yennocmu 8 cospemennoil Poccuu 6
KOHMeEKCme HOBbIX 2eononumuieckux 6vi30606 // Cogpemennas nayka u unnogayuu. 2025. Ne 1. C. 165-
172. https://doi.org/10.37493/2307-910X.2025.1.14

Research article
Political values in modern Russia in the context of new geopolitical challenges

Galina P. Shchedrova

Vladimir Dahl Lugansk State University, Lugansk, Russia
galina_shedroval954@mail.ru

Abstract. This article examines the main aspects of the formation of political values in modern
Russia. The purpose of the work is to analyze the place and role of political values of modern Russia in the
context of new geopolitical challenges. The article uses a political-systemic approach, analysis of political
documents, political analysis and other methods. It is emphasized that the uniqueness of Russian political
values is determined both by its geographical location and the course of the evolution of Russian statehood.
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It is noted that the political values of Russian citizens are embodied in the program documents of political
parties. Some instruments of influence are considered, with the help of which a purposeful destructive
impact on society is carried out in order to impose false values. The value policy of Western countries is
considered as neocolonial. Special attention is paid to social networks as a means of influencing citizens,
including for destructive purposes. Some aspects of Russians' electoral behavior in the context of their
shared values are considered using the example of the 2012 and 2018 presidential elections. The role of
the political socialization of youth in the successful policy of protecting the values of the peoples of Russia
is emphasized. It is noted that the preservation of traditional Russian values is one of the priorities of the
state's policy at the present stage.

Keywords: political values, traditional values, geopolitics, challenges, political socialization,
globalization, political elite, disinformation

For citation: Shchedrova GP. Political values in modern Russia in the context of new geopolitical
challenges. Modern Science and Innovations. 2025;(1):165-172. (In Russ.). https://doi.org/10.37493/2307-
910X.2025.1.14

BBenenue. Ilonutnueckue MEHHOCTH SBISAIOTCS (YHAAMEHTOM, Ha KOTOPOM CTPOMTCS
00111€CTBO, OTIPEACTISAIOTCS IPUOPUTETHI PA3BUTHS CTPAHBI M MUpa. B coBpeMeHHOM Mupe, TIOJTHOM
TEOMOJUTHYECKUX, IKOHOMHUYECKHX, SKOJOTUYECKUX, KYJIbTYPHBIX U COIMATBHBIX BBI30BOB,
aKTyaJlbHOCTb HMX HCCJIEJOBaHUSl TOJIbKO Bo3pacTaeT. LleHHOcTH ciay)XaT OpPHUEHTHPOM IS
MPUHATHS PEIICHUIN PAa3IMIHOTO XapaKTepa, B TOM YHCIIC U TOJIUTHIECKHX.

Oco0EHHO 3HAYUMBIM SIBJISIETCS M3YYCHHE MOJMTUYECKHX IIEHHOCTEH B KOHTEKCTE HX
aJlanTaiy K HOBBIM BBI30BaM, BKJIIOUas ITU(POBYIO TpaHCHOPMAIIUIO, MUTPAITMOHHBIE TTPOIIECCHI
U SKoJIoTHYecKue yrpo3bl. Tonabko yepe3 uX MepeoCcMbICICHHE U KOHCEHCYC MOYKHO MOCTPOUTH
YCTOMYHMBOE U CTIPABEIIMBOE OOIIECTBO, CITIOcOOHOE A(h(HEKTUBHO OTBEYATh Ha BBI30BHI X X Beka.
DTO aKTyaJbHO U JIJIsl COBPEMEHHON Poccuu, CTONKHYBIICHCS ¢ PsAOM ITPo0ieM, 00yCIOBIESHHBIX
HOBBIMHU T'€OTMOJIUTUYECKUMH PEATHUSIMU.

[lenb cTaThby — IPOAHANIM3UPOBATH MECTO U POJIb MOJUTUYECKUX IEHHOCTEN COBPEMEHHOM
Poccun B KOHTEKCTE HOBBIX T€OMOJUTUUYECKUX BHI30BOB. J[aHHas npoliemMaTrka XapaKTepu3yeTcst
3HAYMUTEJILHON CTENEeHBI0 Pa3pabOTaHHOCTH B OTEUYECTBEHHOUM Hayke. JlaHHOW mpoOnemaThke
yaenstotr Buumanue C.A. bapcykosa, O.C. I'mnszosa, [1.I1. bapanos, B.1O. [lapenckuii u npyrue
poccuiickue yu€nble. Cpenu 3apyOexHbIX y4€HBIX MOxHO oTmetuTh W.H. Xapuronosa
(benapycs), A.C. Hmutpuery, XK.K. TymuamunoBy, A.A. Ymapora (Kazaxcran), M. Dtrens
(I'epmanust) u qpyrux.

MartepuaJjibl 1 MeTOABI HccaenoBaHmid. Vcciemyst mpobieMy MOJIMTHYECKUX [ICHHOCTEH,
MBI HCIOJIb3YEM BECh apCeHall METO0B, JOCTYIHBIX UCCeloBaTeN0. Tak, cpean 00meHayIHbIX
METO/IOB OTMETHM aHajM3, CUHTE3 M CpaBHEHHE, a CPEeJU CHEIHAIbHBIX MOJUTOIOTHYECKHX
METO/I0OB — MOJUTHUKO-CUCTEMHBIN MOAXO/, aHAIU3 MOJUTHUYECKUX JOKYMEHTOB, MOJIUTUYECKUN
ananus u apyrue. [Ipu 5Tom ganHas npobieMaTuka TpedyeT NPUMEHEHHS MeXAUCIUITTHHAPHOTO
CHUHTE3a U HCIOJb30BAaHUSI HOBEHIIMX JOCTHKEHHUH JIPYrMX HayK, B YaCTHOCTH, COI[MOJIOTUU U
TICUXOJIOTHH.

JlaHHO€ Hay4yHOE MCCIIeIOBaHKE MOCBSIIEHO TEOPETUUECKOM MpobieMaTuKe, ¢ 3TOM TOYKU
3pEHHUs SMIIMPUYECKUN MaTepual HEe UTPaeT BEAYLIYI0 POJib B HaleM HcciieqoBaHuu. OJIHaKo
HE0OX0IMMO OTMETHTh MaTepHallbl OIIPOCOB, MpuBeAEHHBIX B padote F0.B. JlaToBa.

N B xauectBe ocHOBBI YKa3 [Ipesnnenra Poccuiickoit @enepaunn ot 09.11.2022 r. Ne 809
«O06 yrBepxkaeHnn OCHOB TOCYJAapCTBEHHOW TOJNUTHKUA IO COXPAHEHUIO U YKPEIUICHUIO
TPAAUIIMOHHBIX POCCUUCKUX TyXOBHO-HPABCTBEHHBIX LICHHOCTEM.

Pe3yabTarsl uccaegoBanuili U ux odcyxaeHue. OnHa U3 TEHACHIUN, KOTOPbIE CEroJIHsA
HEJb3s1 WTHOPUPOBATh, — 3TO MONBITKM psAlla TOCYAapCTB, UX MOJIUTHYECKUX DIIUT BECTH
HEOKOJIOHHAJIbHYIO BHEIIIHIOK NOJUTUKY. B ycnosusx XXI Beka Takasi HOJUTHKA pEan3yeTcs He
TOJBKO B CHJIOBOM, JKOHOMHYECKOM M IOPUIMUYECKOM MPOCTPAaHCTBAX. BakHOE 3HaAUEHHUE UMEIOT
LIEHHOCTHBIE OPUEHTHPHl MHOTMX HapoJOB MHpa, HAa KOTOpPbIE MBITAIOTCA  BIUATH
rI100aTU3UPOBAHHBIE AUTHI MPEUMYIIECTBEHHO 3amaJHbIX cTpaH, npexnae Bcero CIIA. XoTs,
ClIeTyeT OTMETHUTh, UTO CETO IHS HAOIIOIaeTCs 3SHAUYUTENBHOE BIUSHUE TPAJUIIHOHHBIX IIEHHOCTEH
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1 Ha 3anaze, IpUMEpaMy 4ero sBJISAIOTCA, 10 MHEHHIO M. Otnens, Beixo] BenukoOpuranuu u3
EC u u36panue /1. Tpamna npesunenrom CHIA [12, c. 259].

B KkOHTEKCTE BBIIICH3NIOKEHHOTO OCOOYI0 aKTYaJlbHOCTh MNpPHUOOpeTaeT Hu3ydeHHe
MOJMTUYECKUX LEHHOCTEH, mpucymux Poccuu, a takke 0COOCHHOCTEH 3amaJHbIX LIEHHOCTEH,
KOTOpBIE MMEIOT TEHJCHIMIO NMPOHUKATh BO Bce C(ephl KU3HU COBPEMEHHOTO TII00aIbHOTO
oOmiectBa. Mpl HE HauWHAEM HCCIECIOBAHUS, UCXOJNS M3 ANPUOPHOTO HENPHUATHS LEHHOCTEH
3amaJHoTo Mupa. HanmpoTus, Mbl BOCIIPHHUMAEM KaK HOPMY TOT (PaKT, 4TO AUAJIOT KYJIBTYp BCEria
ObUT B IpHOpUTETE y OONBIIUHCTBA poccusiH. Bo BTopoii mosmosunae 2020-X IT. HAM TPEIACTOUT
JaTh OTBET HA BOIPOC: BO3MOXKHO JIM PABHOIIPABHOE B3aUMOJCHCTBHE MEXIY HOCHTEISIMHU
Pa3HbIX NOJUTUYECKHUX [IEHHOCTEH B Ir1100ajIbHOM MHpe?

YHUKaIbHOCTh  POCCUHMCKMX  MOJIMTUYECKMX LIEHHOCTeW oO0yciioBieHa Kak €€
reorpaUueckuM IMOJIOKEHUEM, TaK M XOJOM D3BOJIOLUUU POCCHICKON TrOCYyAapCTBEHHOCTH.
Bynydn rocynapctBoM, pacronoxkeHHbIM B EBpone m Asum, Poccus nonroe Bpems HE TOJIBKO
MO/IBeprajiach BIUSHUIO MIPOLECCOB, MPOMCXOAMBIINX B 00EHX YaCTSIX CBETa, HO U caMa BIIMsJIA
Ha pa3BUTHE COCEAHMX CTpaH M HApOAOB. Poccuiickas rocylapCTBEHHOCTb pa3BUBAIACH
HEJIMHEWHO; CMEHSUIN ApYr Jpyra oOuiecTBeHHble popmarmu U ¢popmel npasneHus. Kaspkectsa
Hpesueit Pycu, MockoBckoe uapctBo, Poccuiickas umnepuss u CCCP cymectBoBain U
SBOJIIOIIMOHUPOBATIM B paMKax TOM K€ JIOTMKH OOIIECTBEHHOTO Pa3BUTHA, YTO M €BpOIEHCKUE
rocyaapcrsa Tex ke smox. IIpum sTom B3ammooTHomeHus Mexnay Poccueit m 3anagoM 4dacrto
nproOperany KOHGPOHTAMOHHBIM XapakTep. JlocTaTOUHO BCIOMHUTH arpeccuto TeBTOHCKOTro
opreHa npotuB Hosropona B XIII Beke, orpaxénnyro Anekcanapom Hesckum, nnu CmyTHOE
BpeMsl, OTMEYEHHOE HWHTEpPBEHLMEN MOJAKOB M IBeAoB. B manpHelimem Poccust Taxke
IIPOTUBOCTOSAJIA 3aMIaJHBIM CTPAHAM U TaXKE UX KOAIULUAM, OTCTAUBAsI CBOU CYBEPEHUTET U IIPABO
OCTaBaThCs HE3aBUCUMBIM I'OCYIAPCTBOM.

ITo coctosHuio Ha Havago XX Beka, KOT/a MPAKTUYECKA BECh MHUP OBLT Pa3ieii€éH MEXITy
BEIyIIMMHU KOJOHMAJBHBIMM JEpXKaBaMU CBOEro BpeMeHH, Poccus 3aHumana  BHIHOE
TCOMOJINTUYECKOE TIOJIOKEHUE, HUMEsl JUIUIOMATHYECKHE W SKOHOMHYECKHE OTHOIICHUS
IIPAKTUYECKH CO BCEMH 3aMETHBIMM MEKIYHAapOIHBIMH HWIPOKaMu. B CHIly CIOXKHBIX
00I11eCTBEHHO-TTOJTUTHYECKUX TpaHchopmanmii koHna 1910-x — navana 1920-x rr. CCCP Taxke
OKa3aJICsl B MEKIYHAPOIHOM U30JISILMM CO CTOPOHBI BEYIMX CTPaH 3anazia, Ho CO BpeMEHEM OHU
ObUIN BBIHYXKJIEHBI HE TOJIbKO npu3HaTh CoBerckuil Coro3, HO M Ha4aTh UHTEHCUBHOE Pa3BUTHE
cBs3eit ¢ HuM. [loce okonuanust Bropoi MmupoBoii BoitHbl 01T co3aad 0ok HATO, oxgHoi u3
BEYIIUX LeJIell KOTOpOro ObUIO MPOTHBOCTOSIHUE ¢ Halel cTpaHoi. Pacmumpenune storo 610ka
Ha BocTok nociie pacnaga CCCP crano ouepeiHbIM HEPYKECTBEHHBIM IIarOM 110 OTHOLICHUIO K
Poccun 1 Bo MHOTOM TNpeionpenenuso U cpopMupoBaiIo T€ BbI30BbI, HA KOTOPbIE Mbl OTBEYAaEM
cerogus. YsennueHue wieHckoro cocrasa HATO BaBoe nocine 0KOHYaHUS XOJIOJHOM BOMHBI HE
CTaJI0O PUYMHOM PaJUKaIbHOIO YCUJICHHS] BOCHHOTO MOTEHIMAIa albsiHca, onHako naino CIHIA
HOBBIE€ BO3MO>KHOCTHU JJIsl CBOET0 BOGHHOTO M MOJMTUYECKOTro JoMHHUpoBaHus B EBpome [9, C.
112].

B xOHTEKCTE CIOXKHOCTEH M IMPOTUBOPEYMH MCTOPHUYECKOro pa3BuTus Poccum neHHocTH
oOmiecTBa Takke MpeTepHenu CyliecTBeHHble M3MeHeHHs. COBpeMEHHbIe LIEHHOCTH HapoJlOB
Poccun — 3TO MpOAYKT BceX MpEALIeCTBYIOIIMX TpaHCGopMmanuid Hamiero oomiectBa U
rocyznapcTsa. B ucropuu Hauell crpaHsl ¢ APEBHUX BPEMEH COUETAIINCH KAaK JEMOKPAaTHYECKHE,
TaKk U aBTOKpaTM4eCKHE TEHACHUMH. Taxke cieqyeT OTMETHUTh, YTO COBpeMeHHas Poccus
SBIISICTCS. PE3YJIBTATOM 3BOJIIOLMU U MHTETpallMU Pa3IMYHbIX TOCYJapCTBEHHBIX 00pa30BaHUIA,
CYIIECTBOBABILNX HA TEPPUTOPHUHU HAIIEH CTPAaHBI CTOJIETUAMH. ITO U 00YCIOBIIIO TOT KOMIUIEKC
MOJIMTUYECKHUX IIEHHOCTEH, KOTOPBIN HabmoaeTcs ceroiHs B Poccuiickoit denepanuu.

@opMUpPOBaHUE CUCTEMBI LIEHHOCTEW rpakJaH Poccuy mMpoMCXOIUT MO BIMSHUEM JBYX
TEHACHLUMN: TPaJULMOHHON JI1 POCCUMCKOW KyJIbTyphl KOJUIEKTMBHCTCKOW MapaurMbel M
3amaJHoOM KyJabTYpbl MHAMBHIyanu3Mma [3]. OTo CBA3aHO, Cpelu MPOYEro, ¢ yXKe YIOMSIHYTHIM
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reorpaduueckuM mnosioxkeHneM Poccun B EBpore u Asum, a Takke C UCTOPUYECKON Cyan00it
HapoJOB Hamed crpaHbl. B TedeHume noirux croietudl Poccus rocTenpuuMHO IIpUrianiaia
NPECTaBUTENICH PAa3UYHBIX CTPaH W HApOJOB, oOecredyrBas UM BO3MOXHOCTH KapbepHOTO
pocTa, KOTOPBIi JaIeKo He Bcerzia Obl rapaHTUpOBaH Ha poauHe. [ToaToMy cpeau BBIIAIONUXCS
POCCHUSIH MPOLUIOTO TaK MHOTO IMOJIAHHBIX C WHOCTPAHHBIMU (aMUJIMSIMU: OHH paboTalu Ha
6naro Poccun u ectecTBeHHBIM 00pa30M MPUBHOCWIIM B HAIly KYJIBTYpY 3alafHble TCHACHIINN U
HoBanuu. [1pu 3ToM B poccuiickom obmectBe XIX Beka BOBCIO II1a CBOOOIHAS TUCKYCCHS MEXKITY
3aMaJHUKaMyd U CIaBSHOQWIAMHU, KOTOpasl CTaja HE TOJbKO CBUIETEILCTBOM OTHOCHUTEIBHO
cBOOOTHOTO MOJIMTHYECKOTO AMCKypca (B KOHTEKCTE YIOMSHYTOH MCTOPUYECKOM 3IMOXH), HO U
OCHOBOM JUI JAJbHEWINMUX HCCIECNOBAHUM LEHHOCTEM YK€ B HAay4HOM, a HE TOJIBKO
MyOJIIMIIUCTUYECKOM KITFOUE.

B Teuenue nocnenHux J€T B OTEYECTBEHHOM IMYOJIMYHOM IOJI€ OTMEYAETCsl aKTUBU3ALIMS
MIOMCKAa TEX OCHOBOIIOJIATalOIIUX IIEHHOCTEH, KOTOpble MOIJM Obl IpPETEeHJI0BaTh HA pOJIb
yHuBepcanbHbIX [4, C. 35]. OHu Mormu Obl TpaHC(HOPMHUPOBATHCS B HEKYIO «OMOPY» IS
rocyapcTBa U MOJUTUYECKON CUCTEMBI, KOHCOIMIUPYS pa3IMyHbIE CIIOM HACEJICHUS: pabouuX,
(bepmepoB, OM3HECMEHOB, CHJIOBUKOB, JIIOJEH TBOPYECKHX MPO(ECCHM, NHTEIUIUTCHLIUIO U T.J.
Mpl monaraeM, YTO COBPEMEHHBIE POCCHUHCKHME LEHHOCTH BKIIIOYAIOT B €0l MaTpUOTU3M,
yBa)X€HHE K MCTOPHH, BaXHYIO POJIb CEMbH KakK SUYEHKM OOIIECTBa, B3aMMOYBO)XKEHHE MEXIY
STHUYECKUMHU, KOH()ECCHOHAIbHBIMU, OJUTUUECKUMHU U UHBIMU TPYIIIAMHU.

BaxknedmuM  HOPMATHBHO-TIPABOBBIM ~ aKTOM B KOHTEKCTE  paccMaTpHUBAaeMOM
npobnematuku sisieTcs Yka3 [Ipesuaenta Poccuiickoit @eneparuum ot 09.11.2022 r. Ne 809 «O06
yrBepkaeHun (OCHOB TOCYJapCTBEHHOW TOJMTHKM 10 COXPAaHEHHIO U  YKPEIUICHUIO
TPAAUIMOHHBIX POCCHUICKHX JyXOBHO-HPAaBCTBEHHBIX LIEHHOCTEW». B noKymeHTe nmaércs
ONpesielieHne TPAAULMOHHBIX LEHHOCTEM KaK HPAaBCTBEHHBIX OPUEHTHPOB, (POPMUPYIOIIHX
MHPOBO33peHHE TpaxkaaH Poccum, nepenaBaeMbIX OT IOKOJICHHSA K IOKOJICHHIO, JIEKAIIMX B
OCHOBE OOIIEPOCCHICKON TPaKTaHCKOW UIACHTUYHOCTU U €IMHOTO KYJIhTYPHOTO MPOCTPAHCTBA
CTpaHbl, YKPEIUIAIOUUX TPaKIAHCKOE €JUHCTBO, HAIUEAUIMX CBOE YHUKAIbHOE, CaMOOBITHOE
IIPOSIBJICHUE B [yXOBHOM, HCTOPHYECKOM M KYJIBTYPHOM Pa3BUTHHA MHOTOHAMOHAJILHOIO Hapoa
Poccun [10]. MBI monaraem, 4TO MMEHHO STOT HOPMATHBHO-TIPABOBOM aKT B 3HAYUTEIHHOM
CTEINEHU OTPaXKaeT Te LIEHHOCTH, KOTOPbIE HEOOXOANMO OTCTAaUBATh MOJIUTUYECKOM INUTE CTPAHbI
U KOTOPBIE JJOJKHBI ObITh OCO3HAHBI BCEMH I'PAXKJaHAMU U COLIMATIbHBIMU I'PYIIIaMH.

IIpy 5TOM CTOMT OTMETHUTBH, YTO IOJUTHYECKUE LIEHHOCTH, NPUHUMAECMbIE 3a OCHOBY
rpaxaaHaMu Poccum, BC€ ke pasiuyHbl. OJTO SBISETCS HEOOXOAMMBIM JJIsi MOCTPOEHUE
JEMOKPAaTUYECKOro rocynapcrsa. [103ToMy HEyQUBUTENBHO, YTO AJISA YacTU I'PayKJaH IVIABHOU
LIEHHOCTBIO fBJIETCS CBOOOMA, Ul APYrMX — PABEHCTBO, A HEKOTOPBIX — MOPAAOK. OTH
LIEHHOCTH BOIUIOIAIOTCA B IporpamMmax IOJUTHYECKUX MApTUH M KaHJUJATOB Ha
roCylapCTBEHHbIE JOJDKHOCTU. COOTBETCTBEHHO, LICHHOCTHBIE OPUEHTALMHM B 3HAYMTEIbHOU
CTENEHU BIUAIOT HA 3JIEKTOpajibHOE noBeaeHue poccusH. Tak, B 2012 u 2018 rr. B.B. [lytuny
OKa3blBAJIM 3HAYMTENIBHYIO NOJIEP)KKY H30MpaTenu, Ul KOTOPbIX «Ba)KHEE BCEro ObLI
OECKOPBICTHBIM NMaTPUOTHU3M, CO3/aHUE KPENKOM JpYKHOHM, CUACTIMBON CEMbH, YBEPEHHOCTb B
OymyriieM 6J1aromnoay4uu cBoux aerei» [ 1, ¢. 237-238].

IIpu sTOM, Kak u B M00OH CTpaHe, IpakJlaHE MMEIOT BO3MOYKHOCTh BBICKA3bIBaTh CBOE
MHEHHE, OTIMYHOE OT O(GHIMAIBHON MO3MLUK BIAacTU (IIpU coOMIOIEHMH HOpM mpaBa). Tak, o
KOHCOJIMJIAIIMM WJIN JIEKOHCOIMJAIMA POCCUHCKOro OOLIecTBa MOXHO CYAUTh MO OTBeTaM 00
O’KH/Ia€MBIX Pe3yJIbTaTax TOTO MyTH, M0 KOTOPOMY HJET coBpeMeHHas Poccus, u 06 ucTouHUKe
OCHOBHBIX yrpo3 e€ pasututo. Tak, 62,6% ONpOLIEHHBIX IOJIArar0T, YTO HBIHEIIHUN IIyTh
pa3ButHus Poccun B OyayiieM AacT MOJOXKHUTEIbHbIE PE3YyNbTaThl, 1 OJHOBPEMEHHO YBEpPEHHI B
TOM, YTO MCTOYHUKU OCHOBHBIX YIpO3 Hallel CTpaHe HaxXoJaTcs 3a pyOexxoM. B To ke Bpems
15,6% pecrioHAEHTOB yBEPEHBI, UTO HBIHELIHUI IyTh pa3BUTHA Poccun sBisieTcs TYNMKOBBIM, a
OCHOBHBIE YTPpO3bl HAXOAATCS BHYTPHU CTpaHbl. [Ipr 3TOM CylIeCTBYIOT €€ IBE TPOMEKYTOUHBIE
rpynmbl. [IpeacraBurenn meppoit (11%) momararoT, 4to cTpaHa ABIXKETCS B HPAaBUIBHOM
HampaBJICHUU, HO Yrpo3bl HCXomaT u3HyTpu. IlpeacraButenu BTopoit (10,2%) yBepeHsl B
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OIMOOYHOCTH Kypca CTPaHbI, HO BEPST, YTO TJIABHBIE YIPO3bI €i SBISIOTCS BHYTpEHHUMHU [ 8, C.
169-170]. Takum oOpa3om, B OOIIECTBE, XOTh HE CYIIECTBYET KOHCEHCYCa OTHOCHTEIIBHO
BBIIIICYKA3aHHBIX MPOOJIeM, HO SIBHO MPEO0IaIaloT TPaXKAaHe, MOAICPKUBAIOIINE TyTh PA3BUTH
Poccun ((hakTruecku v MOTUTHIECKYIO DITUTY), & TAK)KE YBEPEHHBIC B TOM, YTO OCHOBHEBIEC YT'PO3bI
HaIllel cTpaHe UCXOAT U3-3a pyOexa.

PaccmorpuMm Gonee moapoOHO 3TH yrpo3bl B MX IIEHHOCTHOM H3MepeHuH. besycioBHO,
[I00ATM3UPOBAHHBIE TIOJUTHYECKUAE OJIIUTBI, CPEIUd KOTOPBIX BEAYIIYIO pOJIb HIPAOT
MpEeACTaBUTENN CTpaH 3amaja, BOCHPUHUMAIOT IPYrUe CTpaHbl M HAPOJABI C TOYKHU 3PEHUS
HEOKOJIOHHAIM3MA. BecTepHu3anus W IIo0alu3alis 9YacTo IMPOTUBOPEYAT TPAAUIIMOHHBIM
LIEHHOCTSIM T€X CTpaH, Ha KOTOpble HampasieHbl. Tak, B Poccuu, mo muenuto B.1O. [lapenckoro,
«BBICIIEH 11eTIBI0 OOIIECTBA SABJISETCS HE SKOHOMUYECKOE pPa3BUTHE, a CO3/1aHuE 00JIee CI0KHOTO
U COJIEpPKaTeJIbHOTO THUMA JUYHOCTU» [D, C. 61]. Ilpm sTOM mpapsiue Kpyrud cTpaH 3araja
JNEHUCTBYIOT C TIOJIHBIM OCO3HaHUEM TOTO BJIMSIHUS, KOTOPOE€ OHHU OKa3biBalOT. VIMEHHO
SKOHOMHUYECKOE pa3BUTHE, a TOUHEE, POCT NOTPEOJICHUS SABJISIETCS TJIABHBIM HHANKATOPOM yCIexa
/ Heyauu B TIPECTABJICHUH 3aMaHBIX 3JUT. Vcrionbp30BaHue CPeICTB U OPYAUM SKOHOMUYECKOM
rofanu3anu B MPOIECCe HaBs3BIBAHUS TaK HA3bIBAEMBIX YHUBEPCAIBHBIX IIEHHOCTEH BCEM
YJIeHaM MHPOBOTO coodmiecTBa — 310 yacth TakTHkU CIIIA xak mupoBoro reremona [2, c. 78].
Hcxons u3 A0CTYMHBIX HAM MaTE€pPUAIOB, MBI MOYKEM OTMETHTb, YTO 3ara/IHbIe TICEBIOIIEHHOCTH
BKJTIOUYAIOT YpE3MEPHYIO CPOKYCHPOBAHHOCTh Ha MaTepUaIbHBIX OJlarax U T.H. «TOJIEPAHTHOCTHY,
HE UMEIOIIYI0 HUYETo 00IEro ¢ TEPIMUMOCTBIO U IITIOPAIM3MOM B 3J0POBOM 00111ecTBE. 3anaaHas
«TOJIEPAHTHOCTH» OCHOBaHA Ha WCKAXEHWU TPUPOJHBIX OCHOB OOIIECTBA, YTO SPKO
WUTIOCTPUPYET «TeHJepHas MOBECTKa» U BCE, UTO C HEH CBSA3AHO.

N3menenne NOMUHUPYIOMIUX B POCCUMCKOM OOIIECTBE TMOJUTUYCCKUX IEHHOCTEH MOXKET
MPUBECTH K HCKAXEHUIO MOBEIEHYECKHX MOJENeil TrpaxaaH, a TakkKe MOBIUATh Ha HX
UIAEHTUYHOCTb. [Ipu 3TOM Henmb3d UrHOPUPOBATH (AKT TOTO, YTO POCCUHCKOE OOILIECTBO JalleKO
OT TOMOTeHHOCTH. YacTh 001IeCTBa, B T.4. MOJIOAEKb, MOYKET JIETKO MEPEHATH IICEBIOIIEHHOCTH,
HE TOHMMas BCEell TJIIyOMHBI TeX IMPOIECCOB, KOTOpbIE YIpPaBIAIOTCS W3 BamuHrtona wmum
bproccens. Ilpm 53TOM mnaTpUOTHYECKH HACTPOCHHAsh 4YacTh OOIIeCTBa MOKET OKa3aTh
COTMPOTHBIIEHUE TAKOTO POJia «IEHHOCTHOM BOMHE» MPOTUB CBOETO HapoJa. B pe3ynbrate Mexay
COLIMAJIbHBIMU TPYIIIaMU MOKET BO3ZHUKHYTh HANPSKEHHOCTh, KOTOPAsl IePepacTEéT B KOHMIUKT.
I[To muenuro A.A. KoBanéBa, «MMEHHO TaKyl II€JIb MPECIACAYIOT CYOBEKThI JTYXOBHO-
HPaBCTBEHHOI'O BO3JCHCTBUS, Korjaa cTpeMsarcs aehopMHpoBaTh HALMOHAIBHBIM MEHTAJIUTET
HapoJa rocyaapctBa-npotuBHuKay [7, ¢. 28]. COOTBETCTBEHHO, paccMaTpHBas ICHHOCTHYIO
9KCIAHCHIO CTpaH 3amnazia, Mbl 0CO3HAEM, YTO OHA HAIpaBlieHa HE TOJIbKO MpoTuB Poccuu, HO U
npotuB cTpan ['mobansHOro KOra, He pa3aensonux nceBIOIEHHOCTH.

Cy1iiecTByeT MHOXKECTBO MHCTPYMEHTOB BJIMSIHHS, C MOMOIIBIO KOTOPBIX MPOU3BOAUTCS
I[eJIeHaNIpaBJICHHOE JAECTPYKTUBHOE BO3/CHCTBHE HA OOIIECTBO C IIENBI0 HABA3BIBAHUS JIOKHBIX
LeHHOCTel. B naHHOM MccleloBaHUU MBI HE MOXKEM MOAPOOHO UX U3YyYUTh, HO CUMUTaeM cels
BIIpaBe MPEINPUHATH MOMBITKY HEOOJIBIIOrO 0030pa.

1. HaBszuuBas pekiama. COBETCKOMY MOTPEOHMTENIO0 pekiiaMa Oblja 3HaKOMa, HO
PEKIaMHUPOBAJIMCH TOJIBKO FOCYAapCTBEHHBIC TOBAPHI U YCIYTH (MHBIE MMOTIPOCTY OTCYTCTBOBAIIH).
[ToaToMy pekiiaMa He HaBs3bIBalla ONpe/IeIEHHBIE CTAHAAPTHI TOTPEOICHHS U YK TeM Oojee He
MpomnaraHaMpoBaia TOT WM UHOHM oOpa3 »u3Hu. CoBpeMeHHass KOMMepuecKas pekjiaMma 4acTo
(XxoT W He Bcerja) HaBsA3bIBaeT 00pa3 «yCHEITHOTO YeJOBEKa», «IPaBUIBHOW CEMbUY,
«uaeanbHON paboTh», yKe HE TOBOPS O CTaHAAapTaX BHEIIHOCTH, 3aBEOMO HEIOCTHKUMBIX IS
MO/IABIIAONIEr0 OONBIIMHCTBA JIoAeH. Pekiama dacTo HampaBlieHa Ha CMEIEHHE IIEHHOCTEH,
MpeBpalleHue TPaKJaHIHA B TOTPEOHUTENS], YACTO HE MBICTSIIETO U HE PACCYXIAIOMIETO.

2. CounasibHbIE CETH. DTO SIBICHUE MOXHO CUUTATh CBEPXHOBBIM: €MY HE MCIIOJIHWIOCH U
Tpéx necsatuneruil. CosmaHHBIE A OOMICHHS JIOACH, ITH PECcCypchbl HaudaldW IOYTH Cpa3y
WCIOJIb30BAaThCAd B MOJIUTUYECKUX IensX. OCOOCHHO B ITOM TIPEYCIeNIH COIUMANBHBIE CETH
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Facebook u Instagram (npunamne:xat kommanuu Meta, aesTeNIbHOCTh KOTOPOH IpU3HAHA
IKCTpPEMUCTCKONH M 3ampemieHa B Poccum). brmarogaps anroputmam, HCHOJIb3YEMBIM AITHUMHU
COIMANILHBIMU CETSIMH, MOJIH30BATEIN MMOTYYalOT 3HAYUTEIHLHOE KOJIMYECTBO JIe3MH(OPMAIIIH, B
TOM YHUCJIE U OTHOCHUTEIBHO POCCUMCKON AEHCTBUTEIBHOCTU. DTH COIMAIbHBIE CETU CTalU
CPEICTBOM paclpOCTpaHEHHs] KCEHO(OOWM, OKCTPEMHCTCKMX WJICH ©  JUCKPETUTAINH
OOIIECTBEHHO-TIOJIUTHYECKOTO CTPOSI T€X CTpPaH, KOTOPHIE HE COOTBETCTBYIOT aMEPHKAHCKOU
TII00ATTMCTCKONM KapTUHE MHpa. be3ycIoBHO, MBI HE TIPU3BIBAEM K OTKa3y OT COIMAILHBIX CETCH B
MPUHIIMIIE: OTEUECTBEHHbIE pecypchl Tumna VK  SBIAIOTCS KadyeCTBEHHBIM CPEACTBOM
KOMMYyHUKauu. OJHAKoO ClenyeT MOMYepKHYTh, YTO IOJydyaeMas W3 COLMAIbHBIX CETel
nH(OpMALHS MPSIMO WIH KOCBEHHO OKa3bIBACT BIIMSHHUE HA TIOJUTHYSCKYIO MTO3UITUIO 00IIeCTBa,
1, HECOMHEHHO, OyJIeT BOBJIEKATh BCE 00JIbIlIEE KOJIMYECTBO MOIH30BaATENIEH COLIMATIBHBIX CETEH B
MOJIMUTUKY, POPMUPYS UX TPAXKTAHCKYIO MO3UIIHIO [6, ¢. 45].

3. Pycckosi3pidHOE Bemanue u3-3a pyoexka. B TedeHne MoCie HHX JIeT 3alajHble CTPaHBI
OpPraHM30BaJIM  HAa  CBOEH  TEPPUTOPUU  PYCCKOSI3BIYHBIE  PENAKIUH  COOCTBEHHBIX
MH(POPMAITMOHHBIX areHTCTB, BEUIAIONIUX JJIsi poccuiickoi ayautopun. Kpome Toro, B cTpaHax
EC coznatorcs cnenuanbibie CMU nckimounTenbHO ISl pOCCUSH. DTO BO MHOTOM BIIMSIET Ha
IIEHHOCTHBIE BO33peHHs TpaxaaH Poccum, 0COOEHHO TeX, KTO He 00JagaeT KPUTHYECKUM
MBIIIJICHUEM M HE MOXET OCO3HaTh CTENEeHb MCKAKEHUS peanbHOCTH naHHbiMH CMU.
Juckpenurarusi 00IMIECTBEHHO-TIONUTUYECKOTO CTPOS, JODKHOCTHBIX JIHI], PACIPOCTPAHCHHE
JTUCKPUMHUHAIIMOHHBIX M OTKPOBEHHO PYCO(hOOCKUX HAppaTUBOB — BCE ATO HAOIIOJaeTCs B Apupax
Y Ha UHTEPHET-CTPAHUIIAX MOJOOHBIX ar€HTOB BIIHSTHUSI.

[Ipu sTOM pe3ynpTaThl OMpOCa, MPUBEAEHHOTO BHINIC, JIEMOHCTPUPYIOT TOTOBHOCTH
OOoJIbIIIEeN YacTH POCCUHUCKOTO OOIIECTBA 3alIUIIATh CBOM IIEHHOCTH. B 3TOM KOHTEKCTE MOKHO
COTJIAaCUThCA C Te3ucoMm Oemopycckoro yu€Horo WM.H. XaputoHOBa, KOTOPBIH OOBSICHSET
BO3MOKHYIO CHUJIBHYIO PEAKIUIO B 3aLIUTYy WIM MOJIEPKKY JAHHBIX IIEHHOCTEN CO CTOPOHBI UX
HOCHTEJIEH BRICOKOH MX 3HaYnMOCThIoO [11, C. 29].

3akiarouenue. O4EBUIHO, YTO MPOTUB MOJUTHYECKUX LIEHHOCTEW Hapoa0B Poccun celiuac
MJET LeJICHANPABIICHHAs KAMIIAHUS CO CTOPOHBI IPABSIIINX JINT 3aMa/IHbIX CTpaH. B To e Bpems
Mbl OCO3HAaéM, 4YTO TMOMBITKU OTPaJUTh HACEIEHHE OT MOJOOHOTO BIUSHUS HE BCErAa
pe3ynbTaTuBHBL. [loauTHKa pOCCUilCKOro pyKOBOJACTBA B KYJIbTYpHO-IIEHHOCTHOU cdepe Oyaer
sbdekTuBHON TOrAa, Korga OyayT HOpPUHATHI MEpbhl IO CO3/JaHHI0 COOCTBEHHBIX CPEICTB
pacnpocTtpanenuss uHdopmanuu. IIpu 3Tom crenyer mpusHaTh, YTO Tpa)KJaH, B TOM YHUCIIE
MOJIOAEKb, HEOOX0AUMO 00y4YaTh KPUTHUECKOMY MBIIICHUIO ¥ OCHOBaM MEIMarpaMOTHOCTH.

Takum 00pa3zom, MOJUTHYECKHE IIEHHOCTH SIBISIOTCS OJAHOW M3 OCHOB Pa3BUTHUS JIHOOOTO
obmiectBa. Poccuiickue NoauTHYECKHEe LIEHHOCTH OTIMYAl0TCs KaK OT TAKOBBIX KaK Ha 3araje, TaK
Y Ha BOCTOKE, YTO 00YCJIOBIIEHO UCTOPUUYECKUMH MPOIIECCAMU U IeorpapuuecKuM MOI0KEHUEM.
CoxpaHeHue TPaIMLIUOHHBIX POCCUNUCKUX LICHHOCTEH SIBISIETCS OJHUM U3 TPUOPUTETOB MOJIUTUKHI
rocyJapcTBa Ha COBpeMeHHOM 3tare. [Ipu 3ToM nonmTryeckue 3JIuThl 3a1aJHbIX CTPAaH IPOBOIAT
L[eJIeHANPaBJICHHYIO MOJUTUKY, HAlIPaBJICHHYIO Ha OcabiaeHe IEHHOCTHBIX YCTAHOBOK POCCHUSH.
Ms1 nonaraem, 4TO Takas JAESITEIBHOCTh MOXKET CUMTAThCA MPOSBICHHEM HEOKOJOHUAIBHOU
MOJUTUKHA, CBOMCTBEHHOM MHOTMM 3amafHbiM cTpaHaM. llepcnexkTuBbl  JalibHEHIIMX
UCCIEIOBAaHUN MBI BUIUM B HU3YYEHUM JEHCTBEHHBIX CIOCOOOB YKPEMJIEHHUS POCCHMCKUX
LIEHHOCTEHN MPU OJJTHOBPEMEHHOM MX PACIpPOCTPAHEHUHU CPEIU JKUTEIEH MHOTHUX CTPaH.
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Annomayus. Cmamvsi NOC8AUEHA COOEPAHCAHUIO U OCHOBHBIM NPUHYUNAM GHEUHENOIUMUYLEeCKOU
KOHYyenyuu, usnodceHnou 6 kuuce «Cmpameeuyeckas enyounay oOwvieueco enasvt MHUJ[ u npemwvep-
munucmpa  Typyuu Axmema Jasymoeny. Paboma paccmampueaem ucmopuieckue npeonoculiKu
opmuposarus Ho8oU sHewHenoaumuyeckol kouyenyuu Typyuu 6 21 eexe, a makoice OCHOGHbIE Udeu U
npuHyunsl, copmyruposannvie lasymoany 6 ceoem mpyoe. Hecmomps na mo, umo noaumuueckas
PeanbHOCMb NOCACOHUX OeCAMUNIemuil Cepbe3HO CKOPPEKMUPOBANd MHO2UE HNONOICCHUST OOKMPUHbL
«cmpame2uueckoll 2yOuHbLY, ee 6a306ble NPUHYUNDLL U ROOX0ObL NO-NPENCHEMY AKMYATbHbL OJIsL MYPEeYKOll
ounjomamuu. AHAIUBUPYEMCS KOPPENYUs MeNCOY NOAONCEHUAMU «OOKMPUHbL [lagymoanyy» u KypocKou
npobnemott ¢ Typyuu, umeroweti Oist MO CMPAHbL UCKTIOYUMETbHOe 3Hadenue. Muenue /lagymoeny o
MOM, YMO MUPHOE Yype2yauposanue KypoCcKo20 80Npoca S6IAemcss HeOMIONCHbIM OJisi CMPAMeSUiecKux
unmepecos Typyuu ObLIO HOBAMOPCKUM U NOJUMUYECKU OANbHOBUOHBIM. Pezynomamom peanuzayuu
O0anHOU OOKMPUHBL CIALO MO, YMo 6 nepsoe decsmuiiemue 21 6exa NO3UMUEHO UBMEHUIUCL HE MOJbKO
OMHOWEHUS C KYPOCKUMU TUOEPAMU, HO U OMHOUEHUS C COCCOHUMU CIMPAHAMU, KOMOPbLE 8 3HAYUMETbHOU
Mepe ObLIU 0eMePMUHUPOBANBL «KYDOCKUM BONPOCOMN.

Kmrouessblie cioBa: Typuus, Axmer J[aByToriy, KypJACKUH BOIPOC, «CTpaTernyecKkas riiyOnHay,
MTOJINTHYECKAs DJIMTa, MHTEUIEKT U BJIACTh

Jnsa umrupoBanusi: Mexuvem 3. U. J]., Macomedos A. K. Brewnenonumuueckas Kouyenyus

Axmema Jlasymoany «cmpameauueckas enyounay u kypockuii sonpoc // Cospemennas Hayka u UHHOSAYUU.
2025. Ao 1. C. 169-180. https://doi.org/10.37493/2307-910X.2025.1.15

"Critics have said many times that | am too fascinated by power.
This is not true. What | am really fascinated by is the intellect,
and power is inherently linked to it."

Charles Wright Mills [1].

Introduction. The epigraph quote by the iconic American elitologist Charles Wright Mills
defines with the utmost precision the true mission of the ruling class as people who perform the
role of producers and distributors of ideology. Nothing testifies to this as clearly as the scientific
work and political achievements of the Turkish intellectual Ahmet Davutoglu. Ahmet Dovutoglu,
who served as the Minister of Foreign Affairs of Turkey (2009-2014), Prime Minister and
simultaneously the leader of the ruling Justice and Development Party, can be called a truly iconic
figure in the modern history of Turkey. The political biography of this man, like nothing else,
shows that members of political elites are the most active individuals capable of generalizations,
expressing their interests and will in the language of ideology. An analysis of his political
biography and analytical works can give a lot for an objective vision of modern problems of
geopolitics and international relations.

The purpose of this study is to analyze the "new" foreign policy doctrine of Turkey,
developed by Professor Ahmet Davutoglu and known as the concept of "strategic depth”. The
focus is on the place and role of the Kurdish problem in the foreign policy doctrine of Turkey in
the 21st century. The choice of the Kurdish problem is due to the fact that this topic has been and
remains one of the key problems for Turkey's domestic and foreign policy.

Materials and research methods. Towards a conceptual clarification of the role of political
elites in transitional societies. An explanatory model that can help us better understand Ahmet
Dovutoglu’s political role is the elitist paradigm. However, here we need a theoretical clarification
of'the concept of “elite” to more accurately select the research angle. The path to a methodological
clarification of the leadership functions of the political elite lies through a theoretical discussion
between supporters of various elitist approaches. To begin with, it should be noted that elitist
concepts are divided depending on what characteristics allow a certain ruling group to secure the
status of an elite. Some scholars define the elite as people who are maximally involved in politics
in any society, while striving to control key positions of power [2]. Others evaluate the concept of
elite as a general term for people with a high position, gqualifications, wealth, and the ability to
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coerce [3]. Still others classify members of political elites as those who receive the overwhelming
majority of material values in society [4]. Finally, another category of researchers associates elites
with the role of possessing informational and command functions, insisting that the political elite
must be strictly associated with people who are much more involved in political thought,
discussions and actions than the rest of the population™ [5].

The essence of the approach to studying elites that we propose is a meaningful examination
of ruling groups through the prism of their genetic mission—leadership. In this context, the
problem of the elite's political consciousness becomes especially relevant. Using the political
biography of Ahmet Davutoglu as an example, we insist that the most subtle feature of the elite
and, at the same time, the pinnacle and embodiment of all its psychological forces is its worldview.

Research results and their discussion. Ahmet Davutoglu: Brief Political Biography.
Ahmet Davutoglu was born in 1959. He graduated from the Faculty of Economics and
Management at Bogazi¢ci University in Istanbul in 1983 with a degree in political science and
economics. He later completed his postgraduate studies at the same university and received a PhD
in international relations.

Until the beginning of the 21st century, Davutoglu was exclusively engaged in scientific and
teaching activities. From 1995 to 2004, he was a professor at Beykent University in Istanbul, where
he headed the Department of International Relations. At the same time, the future head of Turkish
diplomacy wrote columns for the Yeni Safak newspaper and lectured at the Military Academy. It
was during this period that most of his books and articles on fundamental issues of international
relations were written, including his main work, Strategic Depth (2000). This work became a real
event in Turkish political science and brought Davutoglu closer to the leadership of the Justice and
Development Party (AKP), which was rapidly gaining strength and influence. After the party came
to power in 2002, he became the chief adviser on foreign policy to Prime Ministers Abdullah Gul
(2002-2003) and Recep Erdogan (2003-2014). Not a single significant foreign policy decision was
made without taking into account Davutoglu’s opinion, and behind the scenes he began to be called
the “shadow head of the Ministry of Foreign Affairs.” On May 1, 2009, Ahmet Davutoglu was
officially appointed head of the Ministry of Foreign Affairs of Turkey [6].

At the same time, Davutoglu’s importance within the AKP party ranks is growing. From a
pure theoretician and ideologist, he is increasingly becoming a public and practical politician. In
June 2011, Davutoglu was elected to the Turkish parliament for the first time, heading the AKP
list from his home province of Konya. On August 27, 2014, he was approved as the party’s
chairman at the AKP congress, and two days later, as the new party leader, he was approved for
the post of prime minister of the country. On September 12, 2015, Davutoglu was re-elected as the
AKP chairman, and following the early elections on November 1, 2015, the AKP regained its
constitutional majority. 30 On November 2015, Davutoglu's one-party government received a vote
of confidence from parliament.

The following year, 2016, turned out to be a turning point both in the political history of
Turkey and in the career of Ahmet Davutoglu. On May 5, he announced that he would not put
forward his candidacy for the post of AKP chairman at the next party congress, and on May 22,
he officially resigned from the post of prime minister. Among the main reasons for Davutoglu's
departure from the political forefront of Turkey are the emerging trends of pressure on civil
liberties and media activities, as well as the resumption of hostilities against the structures of the
Kurdistan Workers' Party (PKK), with which the truce was broken back in July 2015. Of
significance was also the tendency to strengthen the personal power of Recep Erdogan, which
became decisive in the political life of Turkey after the failed military coup of July 15-16, 2016

[71
In September 2019, Ahmet Davutoglu, along with several other politicians, announced their
withdrawal from the AKP, and three months later announced the creation of a new political
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structure — the “Future Party”. Currently, the former head of Turkish diplomacy is in “soft
opposition” to the country’s President Recep Erdogan.

Ahmet Davutoglu and the Formation of Turkey's Foreign Policy Doctrine: The Concept of
"Strategic Depth". Until the early 1990s, Turkey did not have its own foreign policy concept. This
is explained by the fact that its place in international relations was strictly determined by its
membership in NATO and the fact that it was the only country in this military-political bloc that
bordered directly on the USSR. That is, Turkey was a kind of NATO outpost in the Black Sea
region, being a part and instrument of foreign policy strategies.

The collapse of the USSR in 1991-1992 and the cardinal geopolitical changes in the world
urgently required the formation of a new Turkish foreign policy. Already in the early 1990s, two
of its main vectors were defined, which underlie Ankara's modern foreign policy. The first is the
assertive penetration of Turkish influence into regions that were historically part of the Ottoman
Empire. We are talking about the states of the Middle East, North Africa and the Balkans. The
second is an active foreign policy projection onto regions connected with Turkey by an ethnic
Turkic and Muslim religious community. These are the former Soviet republics of Central Asia
and, to some extent, such subjects of the Russian Federation as Tatarstan and Bashkortostan. As
R.S. Terekhov notes, "the already noted change in Turkey's status forced other countries to take
into account, and even adjust their position on regional problems in accordance with Ankara's
aspirations.” At the beginning of 1992, when the collapse of the Soviet Union became a fait
accompli, one of the main tactical tasks in Turkey’s foreign policy became convincing the West,
especially the United States, of the advantages of using it in contacts with the new Central Asian
states, and the latter that it could be a defender of their interests in the West [8].

The new foreign policy is associated with the name of the then President of the Turkish
Republic Turgut Ozal and was defined as “neo-Ottomanism” (this term is still used to describe
Turkey’s foreign policy, although Turkish diplomacy itself does not use it). However, if we talk
about the 1990s, the foreign policy of that time placed the main emphasis on elements of pan-
Turkism. Thus, at the beginning of 1992, President T. Ozal stated that “the independent republics
of Central Asia have no problem choosing a development model, since they have already made it
in favor of the Turkish model of authoritarian nationalist modernization introduced by Ataturk.”
[9]. Turkey’s ethnocultural community with the countries and peoples of Eurasia was recorded in
the geostrategic concept of the country’s development until 2023, formulated in the late 1990s.
Within the framework of this concept, Turkey’s foreign policy was defined, which is based on
pan-Turkism” [10].

Only at the beginning of the 21st century did the preconditions for the development and
formulation of Turkey's foreign policy doctrine emerge, taking into account the diversity of its
historical prerequisites and potential areas of implementation. It was at this moment, in 2001, that
the book by Ahmet Davutoglu, a professor at Istanbul's Beykent University, "Strategic Depth.
Turkey's International Position” was published [11, 12]. It is generally accepted that the
monograph "Strategic Depth" was initially conceived as an extensive "service instruction” for the
Turkish Foreign Ministry and other structures related to international relations. Such a
straightforward purpose of a scientific work is somewhat questionable. It seems that with his work
Davutoglu sought to convey a new vision of Turkey's international position to the general public
and the state bureaucracy.

In the most general sense, the views and approach of Ahmet Davutoglu, set out in the above-
mentioned book, fit well into the framework of the so-called "critical geopolitics”. The latter refers
to a separate direction in political-geographical and international studies that emerged in the West
in the 1980s. If we speak in the most general terms, then, unlike "classical geopolitics"”, which
considers international problems as a set of purely geographical factors (the confrontation between
"land and sea", "continental center and periphery", "North and South", etc.), "critical geopolitics"
sees the world somewhat differently. In particular, it departs from strict geographical determinism
and considers geopolitical situations in the context of the cultural, national, historical specifics of
countries and communities that are actors in specific international political situations . Davutgolu's
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work fits into the framework of the critical-geopolitical approach primarily because its starting
point is to consider Turkey's entire experience in the international sphere in the context of
historical-cultural continuity.

One of the distinctive features of the concept of “strategic depth” (as the ideas formulated
by Davutoglu are called in scientific parlance, based on the title of the monograph) was the sharp
criticism it contained of the one-dimensionality of Turkish foreign policy during the Cold War,
which we have already mentioned. During that period, the country obediently played the role of
NATO’s eastern outpost and made unsuccessful attempts to integrate into the EU. As S. S. Tretyak
notes, “He [Davutoglu] calls the blind adherence to the path of European integration throughout
the 20th century not so much a mistake as... not corresponding to the spirit of the beginning of the
new century. He... emphasizes that, by completely linking itself to the Western world with its
values and orders, Turkey has distanced itself from the world of the Near and Middle East, with
which it had long-standing historical and cultural ties” [13].

In short and inevitably schematic terms, the concept of “strategic depth” consists of the
“principles” outlined by the author, three of which are “methodological” and five “operational”
[14]. Let us consider the structure of these principles in more detail. The first methodological
principle involves abandoning the one-dimensional vision of international relations characteristic
of the West during the Cold War and forming an independent foreign policy for Turkey, especially
with regard to the Middle East and the Muslim world. The second principle includes “substantive
and systematic” foreign policy activity throughout the world. It is emphasized that the content and
direction of foreign policy in different regions should not contradict each other. The third
methodological principle places a fundamental emphasis in foreign policy on “soft power”
(resolving political problems peacefully, activating economic and cultural diplomacy). According
to Davutoglu, Turkey, having one of the most modern armies in the Middle East, must constantly
demonstrate to the world that it does not pose a threat to anyone.

As for the five “operational” principles of Davutoglu’s concept, they are formulated as
follows. The first of them assumes harmonization between the principle of respect for the rights
and freedoms of citizens and the principle of national security. The second principle, which has
become the most famous in the world, is the slogan of achieving “zero problems with neighbors.”
Moreover, Davutoglu saw its implementation in the transfer of the experience of developing
Turkish democracy, which is associated primarily with the period that began with the AKP party
coming to power in 2002, to the level of foreign policy relations. The third principle is the primacy
of “preemptive diplomacy,” which is capable of preventing conflicts or preventing them from
escalating into an acute, antagonistic form. The fourth principle assumes a multi-vector foreign
policy of Turkey. Within the framework of this norm, interaction with the United States and NATO
should not interfere with relations with Russia, and the path to closer integration with the EU
should not complicate the development of relations with the countries of Eurasia. The main
principles of relations are peaceful, conflict-free coexistence and mutually beneficial ties in the
sphere of economy and trade. The fifth principle is “rhythmic” (i.e. consistently active) diplomacy,
which means increased integration of Turkey into international political, economic and cultural-
humanitarian projects as a significant subject of the entire system of international relations. “In the
book by A. Davutoglu “Strategic Depth” (2001), a successful balance was found between the
Eurasianism traditional for Turkey, suppressed imperial complexes (“neo-Ottomanism”), and
approaches adapted to regional realities, characteristic of Western political science. The set of
these ideas, in essence, is the calling card of the phenomenon known as the Turkish model...” [15].

Many assessments of the "Davutoglu doctrine™, especially those in the media and coming
from certain political circles in different countries, see in it not only a "set of ideas", but also a
specific aspiration of modern Turkey for hegemony in the Middle East region and an informal
"neo-imperial” status. In our opinion, we should talk about Turkey's aspiration for greater
significance in international relations, including at the regional level, primarily in the economic
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sphere and as a link in political and cultural terms between the "West" and the Muslim "East",
which is by no means equivalent to hegemonic aspirations and "neo-imperial ambitions".

Turkish researcher Bulent Aras notes that “...Davutoglu gained fame and went down in
history as the intellectual architect of Turkish foreign policy during the AKP years. He led the
party’s foreign policy and influenced a number of important foreign policy events. It is believed
that it was Davutoglu who significantly changed the rhetoric and practice of Turkish foreign
policy, giving it a dynamic and multifaceted focus. He defined the vision and style of the new
foreign policy line and laid the foundation for its implementation. At first, Davutoglu’s new vision
and style were the subject of much discussion and criticism; many wondered whether they were
suitable for Turkey’s foreign policy?” [16]. The general conclusion was that Davutoglu now had
the best opportunity to test his theoretical developments in practice.

Today, two decades after the emergence of the “strategic depth” doctrine, researchers have
the opportunity to verify its applicability to Turkey’s specific foreign policy practices based on
specific facts from recent history.

It can be said that such significant components of the Davutoglu doctrine as independence
and multi-vector foreign policy of Turkey have been implemented. Also, the thesis formulated by
this scholar on the relationship between domestic and foreign policy has very clearly manifested
itself in Turkish politics, and that Turkish foreign policy is undergoing changes in accordance with
the evolution of the internal situation of Turkish society. However, the thesis on achieving "zero
problems™ with neighbors has not stood the test of time. It was seriously adjusted by such events
as the "Arab Spring" that began in 2011, as well as social changes in countries with which Turkey
has very active relations. We are talking about such states as Syria, Iraq, Libya - Arab-Muslim
countries where Ankara maintains a military presence. It was not possible to implement the
Davutoglu doctrine not only in relation to Syria, Iraq and Libya, but also in the South Caucasus
and Central Asia. However, this should not be seen as a total failure of this concept. Ahmet
Davutoglu is in many ways an outsider, a pure theorist, in relation to the Arab world, the South
Caucasus and the Central Asian republics. For many decades, the ruling regimes in these countries
have been irreplaceable, and Davutoglu, as an expert in the field of foreign policy theory, might
not have taken into account the full depth of the internal social problems that have accumulated in
the countries of the region. In its practical foreign policy, Ankara could not help but react or remain
strictly neutral in relation to the "Arab Spring"”. The only weapon in its foreign policy arsenal in
this situation was to adopt the position of one of the parties in the intra-Arab conflicts. Such a state
of affairs can in no way ensure a "zero level” of problems in international relations. In particular,
Turkey took a position of armed support for the opposition in Syria in this situation, became one
of the conflicting parties in the Libyan civil war after 2011 and politically supported the position
of the Iraqi authorities in relation to the problem of Kurdish self-determination.

Below we will examine the applicability of the “strategic depth doctrine” to the Kurdish
issue in Turkey and the Middle East region.

The "Doctrine of Strategic Depth” and the Kurdish Question: Theory and Practice. The
Kurds are the most numerous ethnic group in the world that does not have its own state. Belonging
to the Iranian ethnocultural group, the Kurds and their historical territories are today divided
between Irag, Iran, Syria and Turkey. Today, Turkey is home to the largest number of
representatives of this people, over 20 million people, which is almost a quarter of the country's
population. Historically, the Kurds of this country were subjected to the strongest ethnocultural
oppression, especially during the early Turkish Republic of Kemal Ataturk’s era. The Kemalist
Republicans who ruled the country effectively denied the Kurds their independent national
identity, even referring to them as "mountain Turks". From the second half of the 1920s, a course
was taken towards the total "Turkification” of ethnic minorities living in Turkey, to which the
Kurds responded with large-scale armed uprisings that were brutally suppressed by the authorities.
Since 1985, the Kurdistan Workers' Party, a political organization of Turkish-Kurdish nationalists
with developed armed structures, has been at the center of an armed confrontation with the Turkish
government [17]
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However, despite the fact that the socio-economic status of the Kurds during these periods
was quite marginal, the situation has changed in recent years. Among the Kurds, the average level
of education is higher than that of the Turkic-Turkish population, and during the years of the AKP
rule, the situation with the economic and infrastructural development of the Kurdish regions has
improved. Nevertheless, the Kurdish problem remains one of the key issues in both the domestic
and foreign policy of the country.

It is clear that Ahmet Davutoglu could not help but touch upon the “Kurdish issue” in his
fundamental work, where he devotes an entire section to it, entitled ‘“The Kurdish Problem.
Northern Iraq and Turkey from the Point of View of Global and Regional Balance.” Let’s start
with the fact that Davutoglu believes that the “Kurdish issue” is at the center of global and regional
balance and affects Turkey in matters of foreign policy, regional strategic planning and internal
socio-cultural integration. He claims that Kurdish terrorist activities in Turkey have been in the
center of international attention, intensified during the Iran-Irag War of 1980-1988, as well as the
Gulf War in the early 1990s. In his opinion, it is difficult to ensure internal peace in Turkey without
achieving regional peace in the Middle East. In order to achieve this goal, as he writes in his work,
“Turkey should be expected to pursue a cold-blooded and comprehensive policy based on the
strength of its common historical experience”.

Davutoglu sees the solution to the “Kurdish question” within the concept of “sense of
belonging.” He argues that if a political system fails to provide a sense of belonging that
encompasses all layers of society, it is not surprising that internal tensions fueled by clashes of
external interests periodically appear on the agenda. The idea of “sense of belonging” is also used
in some of his public speeches. For example, in 2014, he used the term when greeting Masoud
Barzani, the leader of the Kurdish Regional Government (KRG) in Irag. He stated verbatim that
“sense of belonging is the biggest challenge for the region in the future, because the sense of
citizenship goes hand in hand with the sense of belonging” [18].

But the question arises, what is meant by a “sense of belonging”? Equally important is the
question of how this sense can be created. In his book, Davutoglu argues that Turkey needs a
process of internal reconstruction that can lead to a sense of belonging among all its citizens. The
“Kurdish debate” can be seen as an important component of a long-term strategy to transform
Turkey into a regional power.

Thus, the Kurds, as part of a shared Middle Eastern history, must feel a sense of belonging
to Turkey, as Turkey seeks to become a regional power in areas where the Ottoman Empire ruled
for centuries. Another integral part of Davutoglu’s approach to the ‘Kurdish question’ is Islam.
Davutoglu refers to the Ottoman era, when Ottoman subjects were bound to the empire by religious
ties. According to renowned Turkey scholar Aaron Stein, Davutoglu believed that the Ottoman
Empire was politically powerful because of its commitment to Tawhid (the principle of
monotheism fundamental to the religion of Islam). As Stein explains, “if this vision were realized,
Middle Eastern governments would be politically and culturally bound to Turkey, thereby
reducing the significance of national borders. A commitment to Tawhid by Middle Eastern
governments would also resolve many of the region’s problems, including ethnic nationalism and
sectarianism” [19]. Like Davutoglu, Erdogan also uses Islam to formulate ideas related to the
“Kurdish question.” In a 2011 speech in the city of Diyarbakir (the historical center of Turkey’s
Kurds), he emphasized the connection between religious values and ethno-nationalist concepts.
[20].

In our opinion, such a vision of the solution to the "Kurdish problem™ - through the prism of
the unity of the Kurdish and other peoples of the Middle East on the basis of Islamic unity - is too
idealistic. It does not reflect the complex realities of the political and religious situation in the
region. The fact is that each country has its own local religious tradition, conditioned by the
peculiarities of the historical development of a particular country. In addition to this, for the mass
consciousness of the majority of modern Kurdish society, the ethnic component clearly prevails
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over the religious one. In addition, the level of religiosity of the Kurds today, especially among
the young and middle generations, is quite low.

Nevertheless, we cannot fail to note the positive developments that took place in the Kurdish
issue during the rise to power and subsequent rule of the AKP. This party itself won the elections
in 2002 largely thanks to the conservative-religious voters of the rural areas of southeastern
Turkey, a significant part of whom are ethnic Kurds.

As for Turkey’s concrete steps towards the Kurdish issue, the AKP government launched a
number of initiatives in this direction in 2009. After the launch of the Kurdish-language state
television channel (TRT Ses), Erdogan announced that his government would take a number of
measures to ensure equal rights for Turkish citizens of Kurdish origin. The most impressive
moment of the AKP’s “Kurdish opening” (Kiirt agilim), later called the “democratic opening”
(demokratik agilim), was the return of a group of 34 PKK fighters from northern Iraq to Turkey
on 19 October 2009. Although this was greeted with jubilation by the Kurdish population of
Turkey, the nationalist backlash from Turkish public opinion forced the AKP government to
suspend the initiative. However, the said “discovery” was consistent with Davutoglu’s view that a
peaceful settlement of the Kurdish issue was urgent for Turkey’s strategic interests.

It should be noted that the first decade of the 21st century also saw positive changes in
relations with neighboring countries, which were largely determined by the “Kurdish issue.” The
most striking changes occurred in Turkey’s relations with Syria. While the two countries were on
the brink of war at the end of 1998 over Syria’s support for the Kurdistan Workers’ Party (PKK),
relations reached a high point in 2005. Political and economic cooperation between the two
countries grew ever closer. The decision to mutually abolish visa requirements for tourists in
September 2009 was a rare step in the region that had a very positive impact on public opinion in
both countries. Turkey has repeatedly tried to mediate between Syria and Israel in order to reach
a peace agreement and return the Golan Heights to Syria. Of course, we are not talking about the
subsequent events associated with the aggravation of relations between the two countries after the
“Arab Spring,” which ended with Turkey’s intervention in the Syrian civil war on the side of the
anti-government forces.

Turkey’s relations with Iraq have also improved significantly. While Ankara’s policy toward
Baghdad since the overthrow of Saddam Hussein in 2003 had focused on preventing the
emergence of an independent Kurdish political entity and eliminating the presence of the Kurdistan
Workers’ Party (PKK) in northern Iraq, its policy, under the influence of the “Davutoglu
Doctrine,” shifted from containment to engagement. Turkey recognized the legitimacy of the
Kurdistan Regional Government (KRG) as a federal entity within Irag and deepened economic
and political cooperation with the federal government in Baghdad. Davutoglu became the first
senior Turkish official to visit northern (Kurdish) Iraq in October 2009. He met with Iraqi
Kurdistan President Massoud Barzani (a former archenemy of Turkey) and Prime Minister
Nechirvan Barzani. The meeting was timed to coincide with the opening of the Turkish consulate
in the capital of Iragi Kurdistan, Erbil. In his statements, Davutoglu claimed that such a visit was
long overdue. Noting that he found Erbil to be a very developed city, Davutoglu added that “we
will all contribute to the further development of Erbil, which will become a bridge between Ankara
and Baghdad. Turkey is Iraq’s gateway to the European Union, and Erbil is our gateway to Basra.”
[21].

Although the rapprochement described remained fragile due to ongoing subversive
operations by the Kurdistan Workers' Party (PKK) and counter-attacks by the Turkish army in
northern Iraq, it was a radical departure from the previous hostility and mistrust between Turkey
and the Kurds. This turnaround confirmed Davutoglu's view that good relations with the Iraqi
Kurds and Irag were crucial to Turkey's access to the Persian Gulf.[22]

Conclusion. An analysis of Ahmet Davutoglu's political biography and the doctrinal
foundations of his new foreign policy vision for Turkey in the 21st century poses for researchers
not only a problem related to the role of personality and the leadership factor in political processes.
The study leads us to broad generalizations that the thoughts of the ruling classes are dominant in
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any era, and the paths of societies are just as naturally determined by the myths and doctrines of
the ruling elites. Along with the function of exercising power, the development of ideologies is an
area of political vocation for elites. This is especially important in times of crisis, when a particular
society finds itself in a transitional state. Due to these circumstances, the political consciousness
and political ideology of the ruling minorities play a key role in the fate of certain communities.
It is fair to say that Ahmet Davutoglu's "strategic depth™ doctrine has become a landmark
phenomenon in both Turkish politics (primarily foreign) and global geopolitical science. Its basic
principles include: the formation of a foreign policy strategy based on the country's entire historical
experience, independence and multi-vector foreign policy, and a clear priority of "soft power" in
international relations. The events of the 2010s and 2020s in the Middle East and Europe, as well
as internal changes in Turkey's politics and economy, have already "corrected" and may still
correct many provisions of the "Davutoglu doctrine”. More specifically, the Davutoglu doctrine
has failed in relation to Syria, the South Caucasus, and Central Asia. It is also impossible not to
notice that in recent years the Islamic factor in the world has been steadily degrading. This allows
us to say that Muslim identity cannot have a unifying and consolidating potential in the Middle
East under Turkish leadership. However, whatever new foreign policy concept is implemented in
the future, it will be based to one degree or another on the fundamental principles of Ahmet
Davutoglu's "strategic depth™ doctrine, primarily the methodological ones. Since this doctrine

became the first full-fledged and multifaceted foreign policy concept in the history of Turkey.
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NupopmaninoHHbIH KOMIIOHEHT THOPUIHBIX BOWH
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Annomayus. B nacmosiyee epems pucku u yepo3vl 6€30nACHOCU 20CY0apCmead CMAHOBAMCS 6Ce
Oone MHO2OCMOPOHHUMU U GKAIOYAIOM 6 cebsi MHOdCecmeo acnekmos. Tpaduyuounvie GouHbl ¢
NPEeUMyWeCmeeHHo  MUIUMAPUCICKUM — VKIOHOM — OONOJHSAIOMC — AKMUBHbIM — NpusiledeHuem
UHPOPMAYUOHHDIX, PUHAHCOBBIX, IKOHOMUYECKUX, UOCONOSUYECKUX U UHBIX KOMINOHEHmMOo8. B smotil cesa3u
SHAUUMENbHYIO AKMYAIbHOCb 8 HAYYHOU U IKCNEPMHOU cpede npuobpeno nowsmue «2uOPUOHLIX GOUH Y,
OCHOBAHHBIX HA UCNOAb30BAHUE 6CE20 OOCMYNHO20 UHCIMPYMEHMAPUs B030elicmeus Ha NPOMUGHUKA.
OOHUM U3 OCHOBHLIX MEXAHUZMO8 HOO0DOHO20 B030€licmeUs Hd COBPEMEHHOM 3mane AGNAIOMCA
unpopmayuonnvie mexanusmvl. Taxum obpazom, UHGOPMAYUOHHOE HPOMUBOOOPCMBO HA MEKyuull
MOMEHM 8bIULTO HA KAYECMBEHHO HOBbIL YPOBEHb, OCOOEHHO C YYemOM PA3GUMUSL GbICOKUX MEXHOIO2ULL
CredosamenvbHo, ucciedoganue OAHHO20 HANPAGIEHUS OesMelbHOCMU 20CYOapCme npeocmasisien
BHAYUMENTbHBIL  HAYYHO-UCCIE0068AMENbCKULL  UHmMepec U 061adaem CYueCmeeHHoU NpaKmuiecKoll
snayumocmoro. OCcoOEHHO 3as61eHHYI0 MeMy HAcmosujell pabomvl aKmyaniuzupyiom MHO2OYUCTIEHHbIe
KOHQIUKMbBL 8 COBPEMEHHOM MUpe, OCYUWecmensiemMble ¢ NPUGIeYeHUeM UHMOPMAYUOHHO20 KOMNOHEHMA
2UOPUOHBIX 60UH. B uwacmnocmu, naubonee ocmpuiti xapakmep nodoOHOe NpOMuBoOeucmsaue HOCUM
KoH@auxkm Poccuu u ronnexmuenozo 3anada. Ilocneouuii pacxodyem 3HauumenbHvle CpeoCmsed Ha
npoeederue unpopmayuonnvlx onepayuil npomus Poccuiickoti @edepayuu ¢ yervio ee OUCKpeoumayuy Ha
MeNHCOYHAPOOHOU apeHre, a makice 018 0eCmAOUIU3AYUL BHYMPUNOIUMUYECKOU 00CMAaHo8Ke 8 CIpaHe.
Peacupyss na yxasamnvie ewizosvl, éracmu P® 6 nacmoswee epems npueiexarom 3HayumenbHoe
KOUYeCme0 pecypcos 071 6blpabomKu 1 6HeOpeHUus. COOMBEMCMEYIOWUX KOHMPMED, HANPAGIEeHHbIX HA
MUHUMUZAYUIO U  UHDOPMAYUOHHBIX YZPO3 U NPOOBUIICEHUST COOCMBEHHOU nosecmKu. Badchocmo
ungopmayuonHol 0Oe30naAcHOCmU 8 PAMKAX 2UOPUOHBIX BOUH MaKdce NOOMEEPOUNACh C HAYAIOM
Ppoccutickotl cneyuanbHot 8oennol onepayuu Ha Yrkpaune. Cobbimusi NOCICOHUX HECKONbKUX JIeM HA2TSOHO
0eMOHCMPUPYIOM  CYWeCMEEHHYI0 NPUOPUMEMHOCIb  PA36UMUsL  HAYUOHATbHOU noaumuku P® 6
OMHOULeHUU UHPOPMAYUOHHOU OE30NACHOCU U 2UOPUOHDBLIL 801IH. B cmambe paccmampusaemcs henomen
SUOPUOHBIX BOUH, GKIIOHAIOWUL NOTUMULECKYIO, IKOHOMUYECKYIO U UHDOPMAYUOHHYIO KOMHOHEHMbL.
Ocoboe sHumarue yoensemcs UHGOPMAYUOHHOU GOlIHE, KOMOPAsl 8bIXOOUM HA NEPEbll NIAH U 6KII0YAem
NpUMeHeHUe MAHUNYISYUOHHBIX NPUEMO8 U 6030elcmeue Ha CO3Hauue Joded. B cmamve marxoice
PAccMompeHvl pasiuikble No0Xoodbl K UHmMepnpemayuu un@opmayuonnol eounvl. Tloduepxusaemcs
VAZ6UMOCTb  UHDOPMAYUOHHOU C@hepbl, KaK 6 MupHoe, max u 6 eoeHHoe epems. Kpome moeco, 6
uccnedosanuu 0003HAUEHbl PA3PAbOMKU HOBbIX CROCODO8 8blBOOA U3 CMPOSL MEXHUKU NPOMUSHUKA U
ognadenue uH@opmayuets, 4mo nOOYePKUdem AKmMyaibHOCHb UCCIe008AHUL 8 OAHHOU 001ACT.

KiwueBble ciioBa: ruOpuaHas BoiiHa, WHOOPMAIIMOHHAS BOMHA, MATKas CHJIa, MAHUMYJISIINS,
JecTaOWIN3anusl, MOJIUTHYCCKHE BOWHBI, T'COMOTUTHYCCKUE 3a1aud, (QarbCH(UKAIUS OOIIECTBEHHOTO
CO3HAHMSI, POMAraHa, MeX/IyHAPOIHBIC CBSI3H, Je3HH(POPMALIHSI.
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Abstract. Currently, the risks and threats to state security are becoming increasingly multifaceted
and include many aspects. Traditional wars with a predominantly militaristic bias are supplemented by the
active involvement of information, financial, economic, ideological and other components. In this regard,
the concept of "hybrid wars" based on the use of all available tools to influence the enemy has acquired
significant relevance in the scientific and expert community. One of the main mechanisms of such influence
at the present stage is information mechanisms. Thus, information confrontation has currently reached a
qualitatively new level, especially given the development of high technologies. Consequently, the study of
this area of state activity is of significant scientific research interest and has significant practical
significance. The declared topic of this work is especially actualized by numerous conflicts in the modern
world, carried out with the involvement of the information component of hybrid wars. In particular, the
most acute such opposition is the conflict between Russia and the collective West. The latter spends
significant funds on information operations against the Russian Federation in order to discredit it in the
international arena, as well as to destabilize the domestic political situation in the country. In response to
these challenges, the Russian authorities are currently attracting significant resources to develop and
implement appropriate countermeasures aimed at minimizing both information threats and promoting their
own agenda. The importance of information security in the context of hybrid wars was also confirmed with
the start of the Russian special military operation in Ukraine. The events of the past few years clearly
demonstrate the significant priority of developing the national policy of the Russian Federation regarding
information security and hybrid wars. The article examines the phenomenon of hybrid wars, which includes
political, economic and information components. Particular attention is paid to the information war, which
comes to the fore and includes the use of manipulation techniques and influence on people's consciousness.
The article also examines various approaches to interpreting the information war. The vulnerability of the
information sphere is emphasized, both in peacetime and in wartime. In addition, the study outlines the
development of new ways to disable enemy equipment and master information, which emphasizes the
relevance of research in this area.

Keywords: hybrid war, information war, soft power, manipulation, destabilization, political wars,
geopolitical tasks, falsification of public consciousness, propaganda, international relations, disinformation
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Beenenne. TepMmuH «rubpuaHas BOMHa» BOIIEN B COBPEMEHHBIH MOJIMTUYECKUN
JIEKCUKOH. B BO€HHO-IIOJINTUYECKOM JUCKYPCE JAHHBIA TEPMUH TOHUMAETCS KaK COBPEMEHHBIN
cnoco0 BeJECHUS BOEHHBIX JEHCTBHMH, COYETAIOUINM KIaCCMUECKUE BOECHHBIE OIEpaTHUBHbIE
METO/Ibl C MMAPTU3aHCKOM BOWHOMN, TEppOPU3MOM, OHMOJIOrMUeCKOd U MH(POPMAITMOHHON BOMHAMMU.
[lonmuTKM W YydeHble NPU3HAIOT JAHHBIA BHJ BOHH CEPbE3HBIM BBI30BOM TJI00aIbHOM
6e3onacHoctu. Kpome Toro, ruOpuHble BOHHBI 3a4acTyr0 MOTYT OIpPENENAThCS KaK IMOMbITKa
JE€MOHCTpAIMU CJIOKHOCTH M MHOTOI'PAHHOCTH TaKTHK M CIIOCOOOB BEJCHUS COBPEMEHHBIX BOMH.
Onu BKITI0OYAIOT B ce0s1 00JIbIIOE KOJMYECTBO YUACTHUKOB, YPOBHEW U HAaNIpaBlIeHUH KOH(IMKTOB,
YTO B COBOKYITHOCTHU CTUPAET TPAAULUOHHOE IIOHUMAHUE PA3JIMUUN MEXKIY TUIIAMU BOWH.

Marepuaibl 1 MeTOABI HcceN0BaHUi. Vcronb30oBaHue MapagurM M3 KIACCUYECKOU
CTPAaTETMYECKON TEOPUU U COIIOCTABIEHUE UX C COBPEMEHHBIMM IIPAKTUKAMH B TaK Ha3bIBAEMOU
ruOpUIHON BOIHE MO3BOJISET ONPEACTUTD, SIBISIOTCS JIU 3TH METO/Ibl IEHCTBUTENBHO HOBBIMU U
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IrJie TaKue MPAKTHKH BIMCHIBAIOTCS B 00Jiee MUPOKYIO 0071aCTh CTPATErMYECKUX MCCIIETOBAHUIL.
[To3TOMY B 3TOIi CTaThe MPOBOAUTCS UCCIIEIOBAaHUE COBPEMEHHOTO TUCKYpCca O TMOPUIHOM BOHE
B paMKax Kiaccuyeckoil crparternuyeckoi teopuu [1]. CrnenoBaTesnbHO, 3TO HCCIEAOBaHUE
HaNpaBJICHO Ha co3/JaHue OoJiee MOJHOrO W OOOCHOBAHHOTO IMOHMMAHUS BEChbMa CIIOXKHOU
npoOsemMbl, KOTOpas cTaja JOMHHHPOBAaTH B BOEGHHOM [HCKYpCE€ B TEUEHHE NPEIbLAYIIEro
necsitunetusi. [Ipu aTom yTBepkIaeTcsi, 4YTo, XOTsI THOpUIHAs BOMHA MOXKET OBbITh OecIioyie3HON
KaK JOKTpPUHAJbHAS KOHIIETIHMS, OHA MOXET OKa3aTbCs IOJIE3HOM B KaueCTBE aHAJIUTHYECKON
OCHOBBI JJISi HWCCIENOBaHHs TPHUPOJbl BOWHBI B CaMOM UIMPOKOM CMBICIIE, OCOOEHHO B
MH(POPMAITMOHHOM KOHTEKCTE.

Pe3yabTaThl Hccae10BaHMii U UX 00Cy KAeHHe. B 3anagHol BOCHHON MOJUTHUKE IOHSITHE
rHOpHUIHONH BOEHHOM yrpo3bl JIUTEIHHOE BPEMs CUMTAETCS YK€ O(UIIMAIBHO YTBEP)KICHHBIM
tepmuHoM. Hanpumep, Ha cammutre HATO (centssops 2014 roma) B UTOrOBOM JTOKYMEHTE
MpPOINKCaHa HEOOXOJMMOCTbh THIATEIbHOM NOAroToBKM (CeBepoaTJaHTUYECKOrO albsHCA K
3¢ (GEeKTUBHOMN 3alllUTe OT BHI30BOB, KOTOPHIE BOSHUKAIOT B CBSA3H C YIPO3aMU I'MOPUAHON BOMHBI
9]. Crpanbl-y4acTHUKH AJbSHCA W3Y4YalOT THOPWIHBIE BOWHBI KaK IMUPOKUN CHEKTp OOEBBIX
NeUCTBUM, pa3IMYHbIX ONEepaluii C y9acTUEM IPpaXJaH U MPUMEHEHHEM IIpolarai/ibl, Kubepartak
u np. OTe4ecTBEHHBIE K€ IKCIEPThl OTMEYAIOT, YTO «TUOpUIHAS BOMHA IPEANOJIaraeT MacCoBbIe
MaHUIYJISTUBHBIE  IICUXOJIOTMYECKHWE  TEXHOJOTWH, LEJCHANpPABICHHOE  HCIOJIb30BaHUE
nHpopMaluy JUIsl BO3ACHCTBUS Ha OOLIECTBEHHOE CO3HAHHE C YYETOM 3THOICHXOJOTHYECKHX,
TeHJIEPHBIX, BO3PACTHBIX M MPOYUX OCOOEHHOCTEeW HaceneHus». C MOMOLIBI0 HIMPOKOTO
pacnpocTpaHeHus: HHPOPMaITMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTUH, B yacTHOCTH MHTEepHeTa,
apeHOM BOCHHBIX ACWCTBUI T'MOPUAHON BOMHBI TEOPETUYECKH MOYKET CTAaTh BCA IUIAHETA.

B HacTrosee BpeMs nHGOpPMAMOHHOE MPOTUBOCTOSIHUE U BIIMSHUE C TOMOIIBIO «MSTKOM
CHJIBD» (PAaKTUUECKU NPOMCXOIUT BHE PAMOK yXK€ CYLIECTBYIOIIErO MEKIYHApOIHOIO IpaBa.
WHpopmaloHHbIE IOTOKH TIOCTOSIHHO BIMBAIOTCS B HACEIEHUE, METIEHHO M HEHABA3UMBO MEHSA
ero neHHocty. IIpu 3TOM B 30HE pUCKa HaXOAUTCS U UCTOPUUYECKOE MPEICTAaBICHHUE OOIECTBa,
MMOCKOJIbKY WH(OPMAIMOHHOE BO3JCHCTBHE M3MEHSET 00pa3 mupa B ymax jroaed. MMeHHO
MI03TOMY OJHOM W3 IVIaBHBIX IieJIel THOPUIHBIX BOMH SBJISIETCS 3aMeHa TPaJUIMOHHBIX 0a30BBIX
LIEHHOCTEH 00I11ecTBa MOPAIbHO-TICUX0JIOTMYECKMMH YCTAHOBKAMHU arpeccopa.

OnHako B TaHHOM KOHTEKCTE CJIEAyeT TaKXkKe PU3HATh, YTO FTHOpH IHAs BOWHA HE SIBJISIETCS
nzooperenuem XXI| Beka. Ha mpoTspkeHMM Bcell MCTOPUM YelIOBEYECTBA BO3MOYKHOCTH, HE
CBSI3aHHBIC HAIIPSIMYIO C IPUMEHEHUEM BOEHHOMU CHJIBI, YAaCTO UCIIOJIB30BAIUCH VIS IPUHYKICHHUS
WM ocialnenus npotuBHuKa. I1o100HbIE METO 1! pa3padaThIBAIUCh U1 TOTO, YTOOBI OTCPOUYUTH
OCO3HaHME (paKTa HaMaJeHUs, MapajJu30BaTh IPOLECC IPUHATUS pELIEHUH U yrepxarb
roCylapCTBO-KEPTBY OT IPUHATUSA PEIIUTENBHBIX Mep 10 camo3amuTe. Llenpro Takux
«THOPUIHBIX» NEUCTBUH SABJISIETCS eCTaOMIN3aIMs] SKOHOMUUYECKUX CUJI, IOJPBIB JETUTUMHOCTH
KIIFOYEBBIX F'OCYAAPCTBEHHBIX MHCTUTYTOB, Pa3KUT'AHUE COLMAIILHOM, PACOBOM M PEIUTHO3HON
pO3HH, TMOAPBIB MEXAYHAapOOHOIO IIPECTMXKA M MEXKIYHApOIHBIX CBS3€H, a TaKke
cucTeMaTHyecKasi AUCKpeIUTalus IPOTUBHUKA. TakuM 0Opa3oM, xKelaeMoH 1eIbIo arpeccopa u
BXHEWIIMM 3TallOM €ro KOHEYHOM MoOe/ibl 4acTO CTAHOBUTCA OCIIa0JIeHME SKOHOMMYECKON
MOILM CTpaHbl, B OCOOCHHOCTH €€ (PMHAHCOBOM cUCTeMbl. {751 BOCCTAHOBIIEHUS YTPAauE€HHBIX
MO3UIMH 3aXBau€HHbIE CTPAHBl TPATHIIN OOJIBIIOE KOJIUYECTBO BPEMEHU U PECYPCOB, MOCKOIBKY
MIPEIOTBPALLIEHUE SKOHOMUYECKHUX Pa3pyLIEHUH — CIO0KHBIN ITpoLiecC.

CornacHo OOLIENPUHATOMY B HAcTOsIEe BpeMs OIpelesieHUI0 (eHOMEeHa TMOpHIHBIX
BOIH, JaHHOE SBJEHHE BKJIIOYACT B ceOs TPU OCHOBHBIX 3JIEMEHTA: MOJUTHYECKYIO BOMHY,
IKOHOMHYECKYI BOWHY W HMH(MOpMAIMOHHYIO BoitHy [5]. M3BecTHo, uTO THMOpHIHAs BOiiHA
BO3HHMKJIA W3 BOOPY)KEHHOTO CTOJIKHOBEHHUS [IBYX EBPOIIEHCKHX JAepxkaB. X KOMIIOHEHTBI
HaXOJIMJIMCh B TECHOM B3aMMOCBSI3U U COCYILIECTBOBAJIH, ACHCTBYS B 3aBUCUMOCTH OT COOBITHI IO
BceM HarpaBiieHUsIM. CTaHOBUTCS OUYEBUAHBIM TOT (DaKT, YTO THOPUAN3ALINS — 3TO COBOKYITHOCTb
MIPU3HAKOB PA3TUYHBIX 0OBEKTOB U SBJICHUH.

W3 Bcex BBIIIENIEPEUUCICHHBIX KOMIIOHEHTOB THOPUAHON BOMHBI HMH(MOpPMAIIMOHHBIN
BBIXOJUT Ha IiepBoe MecTo. Poccuiickne wuccienoBarend OTMEYarT, YTO Takod TUIll
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MPOTUBOOOPCTBA 3aKOHOMEPHO  COTPOBOXKIACTCS MPUMEHEHHEM OOJIBIIOTO  KOJMYECTBa
MaHUITYJISIIUOHHBIX IPUEMOB, a TAK)KE BO3JICHCTBUEM HampaBlisieMoi HH(pOpMAIMK Ha CO3HAHUE
moned. [lpu 3TOM YUHTBHIBAIOTCS WX IICHXOJIOTMYECKHE, IOJIOBBIE, BO3PACTHBIE W IPOYHE
0COOCHHOCTH. B cuiy oTcyrcTBus KOHTposis VHTepHETa KOHKPETHBIM TOCYIapCTBOM,
nH(OPMAIMOHHBIC BOWHBI HE MPOUCXOJST B OMPEICIIEHHOM PETHOHE, a PaCIpOCTPAHSIIOTCS 10
BcemMy Mupy. B nenom, ¢peHomMeH ruOpuaHON BOWHBI CTall €CTECTBEHHBIM COOBITHEM CO BPEMEH
XOJOAHON BOWHBL. TepMuHBI «ruUOpUA» U «WHPOpPMAIMOHHAs BOWHA» CTamu Ooree
pactpoCTpaHEHHBIMUA B CBSI3W C HBIHEIIHEW cuTyanueid B mupe. Crparerusi HalMOHAIbHOMN
0€30MacHOCTH OTMEYaeT, YTO B COBPEMCHHBIX YCIOBHUSAX «BO3PACTAOIMNN KOH(QIMKT B
r100aTbHOM WH()OPMAIIMOHHOM TIPOCTPAHCTBE BCE OOJIBIE BIMSET HA XapaKTep MEXKTyHAPOTHON
00CTaHOBKHM W3-3a CTPEMJICHUS Psiia CTpaH MPUMEHITh MH(OPMAIIMOHHO-KOMMYHUKAIIMOHHBIE
TEXHOJIOTHU C IIEJIbI0 pEHICHUs TEOMOJMTHUYECKHX 3a1ad. B chucke mgaHHBIX 1ened —
MaHUITyJIUpOBaHuE U palibcrdukanms 00EeCTBEHHOTO CO3HAHUS.

B coBpeMeHHO HayKe CYIIECTBYET MHOXECTBO Pa3IMYHBIX MOAXO0JA0B K HHTEPIIPETAIIUN
nH(popMalMoOHHON BOWHbI. BriepBbie TepMuH «uH(popManoHHas BoiiHa» ynotpeoun Tomac Pona
B 1976 ronxy B cBOEM aHAIUTUYECKOM OTYeTe MOJ Ha3BaHueM «OpyxeilHble CUCTEMBI U
nHpopmanroHHas BoiiHay [6]. [Tociie JaHHOTO COOBITHS B MHPE YKPEIUIOCh TOHUMAaHHUE TOTO,
9TO HMH(OPMAIUI0 MOXKHO HWCTOJB30BaTh Kak opyxwue. [Ipu ydere MOCTOSHHOTO pa3BUTHUS
3amaJIHOM YKOHOMHUKH Ha TIOYBE OTKPHITHH B 00J1aCTH MH(POPMAITMOHHBIX U KOMMYHUKAITHOHHBIX
TEXHOJIOTHH, MOXEM CJIeJIaTh BEIBOJ] O TOM, YTO JaHHas cepa HaXOAUTCS B 30HE YI3BUMOCTH H B
MHUpHOE, W B BOe€HHOe Bpems. Cienyer TMOMYEPKHYTh HEU30EKHOCTh BO3IACHCTBUSA
WH(POPMAITMOHHOTO OPYKHSI, COCTOSIIIETO W3 JBYX ACMEKTOB: BIMSHHE Ha YPOBEHb M KaueCTBO
MH()OPMHUPOBAHHOCTH HACEJICHHS M HA KOMMYHUKAIIMOHHBIE CUCTEMBI U CPEJICTBA MPOTHBHUKA.
[lepBbIii acnekT B COBOKYMHOCTH COCTOMT M3 TPAaJULIHMOHHBIX METOJOB IpOMaraHjsl H
KOHTPIIPOIIAraH/ipl, KOTOPbIE B COBPEMEHHBIX YCIOBUAX YCOBEPIICHCTBYIOTCS W CTAHOBSITCS
Oosnee wu30IIpPEeHHBIMU. braromaps TakoMy CTPEeMHUTEIBHOMY pPa3BUTHIO TOACTPEKATEIbCKHE
CpelcTBa JOCTUIIM TOYKM HAWBBICIIErO BJMSHUS HAa yMbl HaceleHus. Bropoil acmekt —
CHELUAIU3UPYETCs] Ha aTaKe TEXHUYECKUX CPEACTB M MX IPOrpaMMHBIX CUCTEM. B MHOrmx
CTpaHaxX MHUpa CYHIECTBYIOT pa3jIMYHbIE MCCIENOBATEIbCKUE W HaydHble opraHuzauuu. Wx
OCHOBHasl JIETEIbHOCTh — pa3pab0TKa HOBBIX KOMIIBIOTEPHBIX BUPYCOB, 3apaKEHHBIX MPOrpaMM
U TPOYUX CPEACTB, CHOCOOCTBYIOIIMX BBIBOAY W3 CTPOS KOMIIBIOTEPOB U OBJIAJCHUS
nHpOpMaIuei.

Poccutiickuit nonutosior M.H. I1anapun, B cBoto ouepe/ib, JaeT CIEAYIOIIEE ONPEACICHUE:
«UudopmanrionHass BOWHAa — 3TO KOMIUIEKCHOE BO3/CHCTBHE Ha MPOTUBOOOPCTBYIOUIYIO
rOCYJapCTBEHHYIO CUCTEMY U BOCHHO-IIOJIMTHYECKOE PYKOBOJCTBO BOEHHOT'O PEXHMa, KOTOPOE
MIPUBEJIET K MPUHATUIO PELICHUN YK€ B MUPHOE BPEMs U B I0JIb3y MHULIMATOPA BO3JACHCTBUS Ha
unpopmanuo. KoHPIUKT MNOTHOCTRIO mapanu3yeT padoTy HHQPPACTPYKTYpHI YIIPaBICHHUS
mosuTHKay [2].

B pamkax nzydyenust ”HGOpMaIlMOHHBIX BOWH U aHATIN3a 000CHOBAHMS MOYKEM OTIPEIEIIUTh
CIIEyIOIIMEe €€ THUIIbl: KUOSPBOWHBI, CETeBbIE BOWHBI U Meaua BOWHBI. ['0BOpst 0 KuOepBoiiHe,
clelyeT OTMETUThb, YTO MX IJIaBHAs L€Jb 3aKJIIOYAETCS B BBINOJHEHUU IMOCTABJIEHHBIX 3a/ad.
CyOBbekToM B IaHHOM cllydae SIBISIOTCS HETOCyIapCTBEHHBIE CTPYKTYphl. OHM OCYIIECTBISIOT
XHIeHUe KOH(pUIeHIINANIbHON nHGOpMaIUK IS TaTbHEHUIIero ee ucnoiab3oBaHus. OCHOBHBIMU
MeToJaMu OOprOBI B JaHHOM CJIy4ae MOXEM CYHTATh paclpoCTpaHEHHE BHUPYCOB U
ne3uH(popMalny, a Takke MaHUITyTUpOBaHHE O0IIecTBeHHBIM MHeHHeM 1 CMU. Menuna BoitHBI
CTaBSAT JUTsl ceOs TIIaBHOM 3aauel co3/laHne KOHKPETHOW KapTHHBI MUpa. ITO HEOOXOAUMO s
HETMOCPEACTBEHHOTO BO3ACMCTBHUS HA CO3HaHUE rpaxkiaH. B ganHom ciaydyae rosopum o CMU u
HOBOCTHBIX Kopriopaiuii. CeTeBble BOIHBI — CMEIIAaHHBIN TUII MeIMa U KHOEPBOHBI. JlaHHBII BH]T
AKTUBHO HCIIOJIb3YETCS B paMKax HCIOJIb30BaHUSI COIIMATBHBIX CETEH, MOCKOIBKY 9TO — Hanboee
ynoOHbIi cmoco6 mepenaun mHpopmanuu. Croga BXOOUT U BO3JEHCTBHE Ha OOIIECTBEHHOE
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MHEHHE, a TaKKe OCYILIECTBJIEHHE HECAHKIIMOHMPOBAHHOTO TOJYYECHHUS KOH(PUICHIHUATHHOM
uHpOpMaLuu.

B mnacrosimee Bpemss HH(POPMALMOHHBIA KOMIIOHEHT THOPHIHBIX BOWH MOXET
HUHTEPIPETUPOBATHCS KaK:

- UH(POPMALIMOHHBIE BOCHHBIC NIEHCTBHSA, CIOCOO TOJIYYEHHUS OJHOCTOPOHHUX
MIPEUMYIIECTB B cO0Ope, 00paboTKe M MCTIOIH30BaHUH HHAOOPMAIIMK B TPOTHBOOOPCTBE;

- MapKUpOBKa MPOTUBOOOPCTBA B MH(MOopMannoHHo# cpene 1 CMU st nocTHxReHUS
MOCTABJICHHBIX IIeJIeH, U 3a/1a4.

CriennanbHasi pojib B MOJIUTUKE PsiJia TOCYAAPCTB B COBPEMEHHBIX pEaIUsX OTBOJUTCS
IIPOBEJICHUIO0 MTHPOPMALIMOHHBIX ornepanuil. Bee 310 nMeeT npsiMyo cBsI3b C HEKETaHUEM CTOPOH
pa3Bs3bIBaTh KPYIHOMACIITaOHbIE BOMHBI C CAHKIIMSIMU Ha UCII0JIb30BAHUE BOOPYKEHHBIX YAapOB
TSl IPEIOTBPAIICHHUS MIOSIBIICHUS TPOTUBOPEU M MeX Ty rocyaapctBamu (ct. 2 Ycerasa OOH) [ 3].

I'mo6anu3anus nHGOPMaLMOHHOTO MPOCTPAHCTBA — OJIHA U3 IPUYUH HEHACUIILCTBEHHOTO
KoH(pukTa rocynapcrs. [losBieHne U pa3BUTHE HOBBIX TEXHOJOTUN M MCTOYHUKOB IPUBENO K
MOHM)KEHUIO CTOMMOCTU CPEJCTB, KOTOPbIE aKTUBHO HCHOJBb3YIOTCS B X0Ji€ MH(OPMAIMOHHBIX
BOWH. Hampumep, pasHuIla MeXIy MOKYNKOW MU HMCIHOJIb30BAaHUEM HCTpEOUTENeH M TaHKOB U
MOKYIKOW KOMITBIOTEPHOTO 000pyI0BaHUs JIsl CO3/1aHUs CE€TH, KOTopasi OyleT OpUEHTUPOBATHCS
Ha H(GOPMAILMOHHOE BO3/IEHCTBHE, OUEBUIHA.

Bospacratomast ponb uHpOpManMM B COBPEMEHHOM MHpE YBEIMYMBAET IOTEHIHAI
KoH(puKTOB HaHHOM cepbl. CoBpeMeHHOE 00IECTBO HAMPAMYIO 3aBUCUT OT HH(POPMAIIMOHHO-
KOMMYHMKAIIMOHHBIX cucTeM. J[aHHBIM (akT He PEeKOMEHIyeTcsi UTHOPHpOBaTh B Ipoliecce
pa3paboOTKK TEXHOJIOTUH, KOTOPHIE OKa3bIBAIOT BIUSHUE HA OTHOIIEHHE JIIOJEH K OCTPHIM
CUTYal[MsIM C TIOMOIIbI0 MaHUMyIsiuid. MHbopMamoHHbIe BOMHBI 3a4acTyi0 UCHOJIB3YIOTCS B
BOIHAX rocy1apcTB € MOMOUIBIO IE3UH(POPMALIUU U ITPONaraH/ibl, Pa3BeIKU U KOHTPPA3BEIKH.

OTcyTCcTBUE MOCTOSIHHOM apMHM YKa3bIBAET Ha TO, YTO BOMHA B HACTOSILEE BPEMSI TPUHSLIIA
Oonee rymaHHoe coctosHue. IIpum 3TOM, OTHOCUTENBHO KOPOTKas MCTOpUs T'MOPUIHBIX BONH
JE€MOHCTPUPYET TOT (PAKT, YTO JAHHBIN TUII BEJICHNS aTaK UCKJIIOYAET UCI0JIb30BaHHE MOPATIbHBIX
HOPM U CJIeIOBaHME 3aKOHaM B JaHHOM CIIydae CTaHOBUTCS HeoOs3aTeibHbIM. B cpaBHeHMHU c
KJIACCHYECKOW TAKTUKOW BEJCHHMs BOWH, Ha4YaJllo TUOPUIAHOM OTCICIUTh TPAKTUUYCCKU
HEBO3MOXHO, U O(QUIHUAIBHO OHM He 00BsABIAOTCA. 11 cTpaHbl-arpeccopa 3/1eCh INIABHOE —
JOCTUYb ITOCTaBJICHHOM LIE€JIU, a CPELICTBA €€ JOCTYDKCHMSI MOTYT CHJIBHO Pa3HUTHCS. B mombiTkax
CKPBITh CBOIO IPUYACTHOCTH K TEM UM MHBIM KOH(DIMKTaM, IPOTUBHUK MOKET BBICTYIIATh B POJIU
TPETbe CWIIbL. B TakoMm cilydae CIOKHTCS BIIEUAaTIIEHUE, YTO arpeccop HE 3auHTEPECOBaH B
CTOJIKHOBEHHUSX HAa TEPPUTOPUM OKKYIHPOBAHHOM CTpaHbl. MHMHHMMH3aLMs PUCKA OTKPBITON
BpaKJ€OHOCTU MPUBOJUT K HCIOJb30BAHUIO Pa3HOOOPA3HBIX JIEMEHTOB, KOTOpbIE HE BCerja
SBJIFOTCS] BOOPYKEHHBIMHU. | JTaBHBIMM OpaXKarOLMMH CUJIaMU B JAHHOM KOHTEKCTE BBICTYIIAIOT
IIPOTECTHBIE OPraHM3aLM{, [OAPBIBHAS  ONIO3MLHSA, JKCTPEMUCTCKHE M  IPECTYIHBIC
rpynnupoBkd. Kak npaBuiao, OHM HCIOJB3YIOTCA TalHO M HOJYy4aloT (PUHAHCOBYIO,
UH()OPMAIIMOHHYIO M MPOYYI0 MOJJICPHKKY CO CTOPOHBI BHEIIHHUX mpaBsimux cui [10]. B aroi
CBSI3U 11€7€C000pa3HO OTMETUTH CLIOCOOHOCTh TPEThEH CHUJIBI JOCTUIaTh NOCTaBJIEHHBIX BOGHHO-
MOJIMTUYECKHX 3a/1a4, IPU ITOM HE PACKpbIBasi ceOsl.

Ienecoobpa3zHo OTMETUTH, YTO B KOHIIE 1970-X ro/10B, Korjaa Mup U3 MHGOPMAIIMOHHOTO
TpaHc(hOPMUPOBAIICSA B MOCTUH(POPMALIMOHHBIH, pellIeHHe psijia pa3IuyHbIX 3334 MPUILIOCh Ha
nHpopManroHHble BOKHHBI. CTana oueBUAHOM MpsMast 3aBUCMOCTh COBPEMEHHOI0 00IIeCTBa OT
MH(POPMAIMOHHO-KOMMYHUKAIIMOHHBIX cHcTeM. [/laHHas 3aKOHOMEPHOCTh BBIsSIBIIEHA Onarojaps
MOJIMTUYECKOMY M BOCHHOMY PYKOBOJICTBY KPYIHBIX CTpaH MUpa M B 00s3aTEIbHOM MOpsAKe
YUUTBIBANACh B TIIpolecce pa3pabOTKH HOBBIX TEXHOJOIHMH, OKa3bIBAIOIIMX BIMSHHUE Ha
00I11eCTBEHHOE CO3HAHMUE.

Hcnonp3oBanue MHGOpPMALUU sl pa3iIMuYHBIX LIe€JIed — JaBHO CYIIECTBYIOLIAs 4YepTa,
IpOXOAsAIIasl dYepe3 BCIO MCTOpHIO 4yenoBeuecTBa. OTyacTh mOJ00HOE OINEpUpOBaHHE
uHpopmanueit 00bICHAETCS TeM, YTO OOLIECTBO BOCIIPUUMYMBO K HAEAM APYrHX U3-3a 00LIei
YA3BUMOCTH HACEJIEHUS K MpPUHYAUTENbHOMY yOexaeHuto. Jlroau, Kak MpaBUIIO, MPUBBIKIN
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MoJIaraThCsi HA MHEHHE OKPYKAIOIIUX, YTOOBI MOHMMATh HHPOPMAIMIO U3 Pa3IUYHbIX cdep.
«Jlaxxe B BBICOKOPA3BUTHIX CTpaHaX OTACIBHBIN TPaKJaHUH TJI0X0 MOATOTOBIIEH K TOMY, YTOOBI
dbopMynupoBaTh pa3sHOOOpa3HBIC CYKICHHUS, a TaKKe MPEANPUHUMATH JCUCTBUS, KOTOPHIC
OCHOBAaHBI Ha OTIBITE B OTHOILIIEHUH 001eCTBEHHBIX pobiem» [8]. [lomoOHoro Habopa 3HaHui U3
MEPBBIX PYK MOJXET OKAa3aThCA JOCTATOYHO JJISI TOTO, YTOOBI TO3BOJIUTH OOJIBITHHCTBY
CaMOCTOSITEJIbHO BBIOMpaTh CBOM MPABUTEIILCTBA, PEIIATh BAXKHBIE BOMPOCHI B paMKax
rOCyIapCTBEHHOM MOJUTUKH, & TAKXKE Pa3yMHO MPUMEHSTh CBOM 3HAHUS.

JlnutenbHOE BpeMsl Cepoe BEIIECTBO YEJIOBEYECKOTO MO3Ta SIBJISIIOCHh MUILIEHBIO TEX, KTO
CTPEMUJICS U3MEHUThH OOIIECTBEHHOE CO3HAHHWE mocpeacTBoM uHpopMmaruu. C TOYKH 3pCHHS
TOTO, KaK 3TO KOHILENTYaAJIU3UPOBaTh, B HAYYHOM JINTEpATypE CYHIECTBYET OOJBIIOE KOJTHUYECTBO
onpeneneHuit. Hampumep, naHHBIN MPOIECC MOTYT OMKCHIBATh KaK «OPTraHU30BAHHYIO MOTBITKY
MOCPEJCTBOM KOMMYHHMKAIIMW TIOBIIUATH HA BEPY WM JEWCTBUE, WM BHYIIUTH OTHOIICHHUE
OOJIBIIION  ayTUTOpPHHM  CHOCOO0amMHu, OOXOASIIMMHM  WJIM  TOJABJSIONIMMU  aJIEKBATHO
MH(OPMHUPOBAHHOE, pallOHAIbHOE, pEeQUIEKCUBHOE CYXJaeHue wuHauBupa» |[7]. Jpyroe
ompenesieHne, KOTOPOE KacaeTcsl IMOJUTHYECKOM MpomaraHjbl, TJIACUT, YTO OHA «BKJIIOYAET
METOJIbl BJIUSIHUS, WCIOJB3YEMbIE MPABUTEIHCTBOM, IMApPTUEH, aJIMUHHUCTpALMEH, TPYNIon
JABJICHUS C IEJbI0 M3MEHEHMSI TIOBEACHHS OOIIIECTBEHHOCTY. JlaHHOE oTIpeiesieHrne CONpPsKEHO
C COITMOJIOTMYECKO mpormaranaoii. KimroueBas 0COOEHHOCTB MpoTarad bl 3aKJII0YaeTCsl B TOM, YTO
JIOJTA M UJIEH HAXOJATCS B IMAIMYECKON CBsI3H. | 'pak/iaHe — KOJIJICKTUBHO WM WHIUBUAYATHHO
— SIBIAIOTCSL 00BeKTaMH HWHGOPMAIMK, HO TaKXK€ OHH SIBJISIFOTCS MCTOYHMKOM M XPAHWIIHIIEM
napopmanuu. JDxeticon Crynmm (amepukanckuii  ¢unocod), OMUCHIBAET TOJUTHUYECKYIO
Mpomaranjly Kak «pa3HOBHIHOCTh Peud, KOTopas (yHIaMEHTAJIbHO BKIIOYAET MOJUTHYECKUE,
SKOHOMMYECKHE, JCTETUYECKHEe WJIM pallOHAIbHbIE HJeanbl, MOOWIM30BAHHbIE IS
MOJIMTHYECKOU 1enn» [2]. B mogo00HBIX CUTyalMsIX KOMMYHUKATHBHBIN aKT OCYIIECTBIISICTCS ISt
JOCTHKEHHSI TIOCTABJICHHBIX LIeJel U 3a1au.

B cBoeM uccnenoBanun JkeiicoH CTAHIM TaKXKE€ OTMEYAET, YTO B MPOIMAraHjae MOMKET
HCII0JIb30BAThCA HE TOJIbKO JIoXkHas nHpopMmanus. «[IpaBauBoe yTrBepkaeHue, MPOU3HECEHHOE C
HWCKPEHHOCTBIO, MOXET OKa3aTbCsl MpomaraHio», — otmeudaer Ctmynnu. B psge ciydaes
MIPOUCXOIUT TaK, YTO, YeM OJIMKe Mpoliaranjia K uCTUHe, TeM 6osee 3¢ GeKTUBHOM OHA, BEPOSTHO,
oynet. Hanpumep, B xo1e nzbuparenpaoit kammanuu 2016 roga B CIIIA HekoTOpbie U3 HanboJiee
pa3pyLIUTENbHbIX TPONaraHIUCTCKUX JAEUCTBUN CBA3BIBAIUCH C YTEUKAMHU JIEKTPOHHBIX MHCEM
pyKoBoJIcTBa JleMOKkpaTH4ecKoil mapTuu, KOTOpble OKa3aJIMCh NMPU3HAHBI MpaBauBbIMU. Kpome
toro, CTOHIM MPU3HAET, YTO MpoMaraHia MOXeT BKIOYATh — U ICHCTBUTEIBHO YacTO BKIIIOYAECT
— mepenauy sMouuid. D¢ dekTuBHas MmpomaraHaa 3a4acTyl0 MUTAETCS MOLMIAMH JIOACH U UX
HOPMAaTUBHBIMU CYKJICHUSIMU O MUPE.

3akarouenue. TakuM 00pa3oM, B HacTosIIee BpeMsi HH(POPMAaLMOHHBIE BOMHBI SIBIISIOTCS
HaumOoJee M3BECTHBIM METOJOM KOHQPOHTAIMM CpeAd TocyaapcTB. MexayHapoaHoe
COOOIIIECTBO CETO/HS MPUMEHSET WH(GOPMAIIUIO C IeIbI0 HEIOMYIIEHUs OOJIBIIOr0 KOJIMYeCTBa
KEPTB, BOCHHBIX MOTEPH U Pa3pylIeHu HHPpaCcTpyKTyphl. B nanHomy cinyuyae nnhopmanroHHbIe
BOWHBI — 3TO METOJ BJIMSHUS M JOCTHXKEHHMs Iiesiell rocyaapcTB. B pamkax ruOpuIHBIX BOWH,
KOMIIJIEKC WHCTPYMEHTOB [UIsl BeleHUsT WH(GOPMAIMOHHBIX BOWH JOCTaTOYHO MmHUpOK. Kax
OTMEYAJIOCh, CIOJla BXOJAT KuOepaTaku, Meaua BOWHBI, pacHpOCTpaHEHUe ae3uHdopMaliuy,
CeTeBble BOWHBI M Mp. JlaHHbIE HMHCTPYMEHTHI TAaKXE HOCSAT JECTPYKTUBHBIM XapakTep M
OKa3bIBAIOT CEPbE3HOE BIMAHUE HA FOCYJApPCTBEHHBIM MMHK M Ha T€X, HA KOTO HaIlpaBJl€HbI
aTaKy, ¥ SIBJIAIOTCS HOBBIM BUJIOM opyxust X XI| Beka.
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ITy0smmuHbIe (pOpMBbI MO3ULIMOHUPOBAHUS KOOPAUHAIIMOHHOI 0 IEHTPA MYCYJIbMaH
CesepHoro KaBka3za B npo0JieMHBIX CHTYyallUsIX 0011eCTBEHHbIX OTHOLICHH I
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Annomayusa. Cmambvs noceéaujena OesmenvHocmu Koopounayuonnozo yewmpa MycyibMaH
Cesepnoeo Kaskaza (KIIMCK) xax cybvexma HAYUOHANbHOU POCCULCKOU MOOENU 2SPANCOAHCKO20
obwecmea 6 pamkax coyuanuzayuu ucrama. Bvloensiomes 3nauumvie Hanpasnenus QYHKYUOHUPOBAHUS
OaHHOU PenucuO3HOU OpeaHu3ayuu, KOmopuvle umerom oobwecmseennoe cooepoicanue. AKyeHmupyemcs
maxas.  opma Odesmenvnocmu  KIIMCK kax noocomoska uyenesvlx obpawjeHull u 3asa61eHUlL.
Dpgexmusnocmv 2moii hopmwl 00ycragIUBAECA €e NYOIUUHOCHBIO, A0PECHOCHbIO, ONEPATNUBHOCIBIO,
a makoice 0OWECTNBEHHO-3HAYUMBIM CMBICIOM. TIposodumcs Konmenm-ananu3 HeKOmopvix oopaujeHul u
3as61eHUll, YMO NO360J5IeM YCMAHOBUMND BKIIOYEHHOCNb UX CIOJICEMO8, UOell U IeKCUYECKUX PeCypcos 8
00UeCcme8eHHO-NOIUMUYECKUE NPOYecChl cospemennol Poccuu.

KiroueBble ciioBa: TpakJIaHCKOE 0OIIECTBO, PETUTHO3HBIE 00bEIMHEHUS, COIIMATTM3AIINs UCllama,
Koopmunanmonnsri meHTp mycynbMad CeBepHoro KaBkasa, myOinyHast aKTHBHOCTb
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Research article

Public forms of positioning of the coordinating center of muslims of the North
Caucasus in problematic situations of public relations

Ibragim D. Ibragimov

Pyatigorsk State University, Pyatigorsk, Russia
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Abstract. The article is devoted to the activities of the Coordinating Center of Muslims of the North
Caucasus as a subject of Russian civil society in the framework of the socialization of Islam. The significant
directions of the functioning of this religious organization, which have a public content, are highlighted.
Such a form of activity as the preparation of appeals and statements is emphasized. The effectiveness of
this form is determined by its publicity, targeting, efficiency, as well as socially significant meaning.
A content analysis of some appeals and statements is carried out, which makes it possible to establish the
inclusion of their plots, ideas and lexical resources in the socio-political processes of modern Russia.
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BBenenne. IlocranoBka mpoOnembl. CoaepikaHue HAMOHAIBHOW POCCHICKOW MOJENN
IPaXXIaHCKOTO oOuiecTBa BO MHOTOM onpenensercs HOJIMATHUYHOCTBIO u
noyimkoH(peccronanbHOCTRI0 Poccuu. IHTeHCHBHOE 00pa3oBaHKe PEIUTHO3HBIX 00BETMHEHUN B
MIOCTCOBETCKAN TEPHOJ SBJIACTCS 3aKOHOMEPHBIM O(OpPMIICHHEM STHOKOH(ECCHOHAIBHBIX
MHTEPECOB TPaXJaH B CHUCTEME TOCYAapCTBEHHO-PEIMTHO3HBIX OoTHomeHu#d [1, c. 161-162].
OYHKIIMOHUPOBAHNE MHOXKECTBA PEJIUTHO3HBIX OOIIECTBEHHBIX OPraHU3aIllUi, KOTOpHIE
00BeAMHSIOTCS Ha 0a3e MUPOBO33PEHUYECKUX U JAYXOBHBIX CTOJIIOB MHUPOBBIX U TPaJWLIMOHHBIX
penuruii, 00yclaBIMBAaeT COOCTBEHHO-POCCHUMCKOE COJIEpKaHUE TPa)kAaHCKOTO OOIecTBa B
KOHTEKCTe KoH(peccnonanpHoU nmonmTtrku PO [2, ¢. 58-73].

OOpa3zoBaHHE CHCTEMbI PEIUTHO3HBIX OOBEAMHEHUM, MPEKIE BCEro, XPUCTHAHCKUX H
MYCYJIbMaHCKUX COCTaBJISIET 3HAUMMbIN CETMEHT B 0O0ILEM Ipoliecce IpakJaHCKUX WHUILIMATUB
Hapsly ¢ HHUIIMAaTUBaMU B Apyrux cepax. Ha Ham B3risia, npsiMoe COOTHECEHUE TPakIaHCKOM
aKTUBHOCTH B PEIMIMO3HOU cdepe ¢ TaKOoBOU k€ B JApyrux cepax BO3MONKHO, HO JTAIEKO HE
Bceraa 3@ppextuBHO. OYEBUAHO, YTO NIEATENBHOCTh PEIUTHO3HBIX OpraHU3aluil B OTJIMYUE OT
MOJIOAEKHBIX, JKEHCKHX, BETEPAHCKUX, DSKOJOTHMYECKHUX, IPAaBO3ALIUTHBIX, IPO(COIO3HBIX,
JOCYTOBBIX M BCSKHUX HHBIX MMEET BBIpOKEHHYIO crenuuky. JlesTeabHOCTh pPEeTUrhO3HBIX
OopraHu3anuii 1 00beAMHEHUN B OTIMYHE OT IPYTUX CYyOBEKTOB IPa’kJaHCKOro OOIIecTBa UMEET
crenuduKy 3a cuet 0a30BOM MporpamMmbl — peain3alii STHOKOH(ECCHOHANBHON UIEHTUYHOCTH,
HMMEIOIICH CYIIEeCTBEHHOE 3HAUYCHHWE B CaMOOTPENEICHUN MHIUBHUAOB U coobmiects [3, ¢. 143-
145].

Msbl He oOIleHHMBaeM 37eCh JOCTOBEPHOCTh PEIUTHO3HOTO CMBICIOBOTO, JYXOBHOTO
obecrieyeHus AesITeIbHOCTH PETUTHO3HBIX O00BbEANHEHUH, KOTOPOE, UMEET BBHICOKOE 3HAUEHHE.
Tem He MeHee, SICHO, UTO PENTUTHs BO MHOTOM OTpeeNisieT pa3BUTHE 00IIECTBA U TOCYIapCTBa U
HEMOCPEICTBEHHO U OTIOCPEIOBAHHO MPOHUKAET B MOJUTUYECKUI U yrpaBiaeH4Yeckuil mpoiecc. C
OJIHOI CTOPOHBI, PENHTUsi, OCBSIAET BJIacCTb M HOCHUTEINs BIACTH, Kak nomazaHHHKa bora. C
JPYroil CTOPOHBI, PEIUTHO3HbIE UHCTUTYTHI HE TOJIBKO CIIOCOOCTBYIOT BOILIOIIEHHUIO BJIACTH, HO
U BXOJIST B IPOTHUBOPEUHE C TOCYJAPCTBOM U €ro MojnpeaaMu («IpoTUBOPEUns CHHEH MaHTUU U
KpacHOM MaHTUN).

Penuruosnple  CTPYKTYphl BBICTYMAlOT CyOBEKTaMHU TOCYAapCTBEHHO-PETUTHO3HBIX
OTHOIIEHUI, KOTOPbIE MOKHO TPAKTOBAaTh KaK OTHOILEHUS 0coboro coaepxanus. Cunutaem, 4to
OOIIECTBEHHBIE PETUTHO3HBIE 00bEIMHEHUS BBHICTYAIOT [IEHHOCTHBIMHU IIONIAIKAMU COUETaHUS
U COUWIECHEHHs TPaXKIaHCKOM, STHHUECKOU UM KOH(ECCHOHANBHOM MACHTHYHOCTEM [4, c. 83-84].
3/1ech MBI aKIEHTUPYEM: a) ACTEPMHUHHPOBAHHOCThH JIEATEIBHOCTH PEIUTHO3HBIX OpraHU3aIuil
JOYyXOBHBIMU TPHUHIMIIAMU PEIUTUU U OOTOCIOBCKUMH TpakTatamMu; O) COOTHECEHHOCTh
KOHKPETHBIX aKLUW HE TOJIBKO C AYXOBHBIMH, HO U C IIUPOKUMH COLIMATBHBIMU MOTPEOHOCTAMU
MACTBBI; B) BKIIFOUEHHOCTb JIEATEIHHOCTHOW MOBECTKU PEIMTHO3HBIX OpraHU3alfil B MOBECTKY
oOmierocyapcTBEHHON 3HAYUMOCTH HE TOJILKO BHYTPEHHET0, HO M BHELITHETO COJepKaHUSL.

3aKOHOMEPHO, UTO PEIMTHO3HbIE OOBbETMHEHNUS, OPraHU3aLUK U IBUKEHUS HE MOTYT OBITh
OTCTpaHEHbI OT OOIIECTBEHHO-3HAYUMBIX IIPOOJIEM U OT peaTu3aliii rocy1apCTBEHHON MOTUTHKI
BooO1e [5, ¢. 369-370]. B nanHOM ciydae MMEIOTCS B BHJly TaKM€ HaIlpaBJICHUsS BHYTpEHHEH
nomutukun P®, Kak mpocBellleHue, BOCHUTAHME, KOMMYHHUKaIUs, HHMOpMAalUsi, a TaKkkKe U
oOpa3oBaHue ¢ ydyeToM (YHKIMOHUPOBAHUS PEITUTHO3HBIX O00Pa30BaTENIbHBIX, KYJIbTYPHO-
MPOCBETUTENHCKUX OPTaHU3AIIMiA, a TAKXKE U3JIaHUS PEIUTHO3HON JINTEPATyphl, Kak COOCTBEHHO
OOTOCIIOBCKOM, TaK U MOMYJISPHOM, meprouueckoi (ra3ersl, OroiieTenn). Takke 0TMETUM, Y4TO
BKJIIOYEHHE PEJIMIHO3HBIX OpraHu3alliii B OTHOIIEHUS C TOCYAApCTBOM M C OOIIECTBOM
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MHTCHCU(UITUPYETCSI TIPU TIOMOIIU SJIEKTPOHHOTO MH()OPMAITMOHHOTO 0aHKa — 2 UMEHHO CalTOB
PENUTHO3HBIX OpraHu3alUi.

OTMeudeHHbIE pealui OTYETIUBO MPOSBIIAIOTCS B IE€ATEIbHOCTU PEIUTHO3HBIX UCIAMCKUX
opranuzaiuii P®, mnpexnae Bcero, NEHTpaIH30BaHHBIX My(pTusToB. OHHM 00pa3oBaHbl B
COOTBETCTBUHU C JAEMOKPAaTHUUYHBIM INPUHIUIIOM OpPraHU3alUd WHCTUTYTOB PEJIUTUHU, KOTOPbIE
3anokeHbl B uciame [6, c. 10-29]. Mcnam, kak M3BECTHO, HE IpENIOJaracT BbICTpPAaUBaHUs
KECTKOH OIOPOKPATHYECKOW CHCTEMBl TJIABEHCTBOBAHHMS W TOJYMHEHHS OPraHU3alUil u
MIPEIOCTABIISIET MYyCyJbMaHaM CBOOOJY CaMOOpraHU3aluu M BblOOpa — U30paHUs TyXOBHBIX
MacThIpeil Ha BCeX YPOBHSX. JTO, HA HALI B3I, SBJISETCS BECbMA YAauyHBIM 0OCTOSATEIHCTBOM.
OHO 1NO3BOJIIET YMME ONPEEATh HOPMATUBHBIE OCHOBBI CAMOOPraHU3allUU U CAMHUM 4JIEHaM
yMMBI U30UpaTh Hanboiee aBTOPUTETHBIX, BECOMBIX U 3aCIyKEHHBIX PYKOBOIUTENIEH — My(PTHEB,
UMaMOB, MyXTacuOoB u Ap. [7, c. 23-51]. Taxke UMEHHO IEMOKPATUYHOCTh OPTaHU3AIMOHHOTO
yCTpOIICTBA HMCIIaMCKOTO MHUpa MO3BOJSET MYCYJIbMaH M HMX PEIUTHO3HBIM OO0bEINHEHUSIM
JENCTBOBATh B KA4ECTBE IMAPTHEPOB IOCYAAPCTBA B PAMKAX HAlMOHAIBHOW POCCUNCKON MOAEIN
Ipa)XIaHCKOTro 00IIEeCTBa.

Marepuajbl 1 MeToabl ucciaeaoBaHuii. VccnenoBanus aedrenbHoctu MydtusaroB PO
MTOKa3bIBAIOT, YTO 3a Ommkaiimue 20 net LlenTpanbHOe TyXOBHOE yripaBieHue MycyibMan Poccun
(ILAYM PD), NyxoBHoe ynpasieHue mycynbman Poccun (JIYM P®), Beepoccuiickoe cobpanue
MycyibMaH, a Takke Koopannanuonssiil ieHtp mycynbsMman CeBepHoro Kaskaza (KLIMCK) kak
[JIaBHbIE I[IEHTPAJIM30BAHHBIE OpraHu3alliy, NPEOJ0JeB MHOTHE COJepXaTelbHble U
OpraHu3aIl[MOHHbIE IPOTUBOPEYUS, SIBIISIFOTCS CyObEKTaMU COIMAIM3alMU HclIaMa.

[IpuHIMOBI coUMaIM3alMy KcllaMa NpeayCMaTpUBAlOT B YHCIE HMHBIX MaKCHMallbHOE
MpUOIKEHNE PEIUTHO3HBIX OpraHu3alrii K 00IIeCTBEHHOM KU3HU. Takxke mperycMaTpuBaeTcs
3pQeKTUBHOE B3aUMOJECHCTBHE C OpraHaMH BIAcTU U YIPABJIECHUS, COTPYIHHYECTBO C
pPEIUTHO3HBIMU ~ MHCTUTYTAMHM  JpPYrUX KOHpeccud M ¢ JpyrUMH  OOIIECTBEHHBIMU
HEKOMMEPUYECKUMH U HEMPaBUTEIbCTBEHHBIMU OPraHU3alusAMU. [ 1aBHOM 1ebI0 colManu3anuu
uciamMa SIBJII€TCSl BBICTPAMBaHHME PABHONPABHOIO IAPTHEPCTBA PEIUTHMO3HBIX HCIAMCKHUX
OpraHu3aluil ¢ APYruMy CyObeKTaMH IPakAaHCKOro OOLIECTBA U CYOBEKTAMU IOCYJApCTBEHHON
BJIACTH, BO-TIEPBBIX, IJI PEIIEHUS NMPOOJIEeM YMMBI, a BO-BTOPBIX, [UI1 Y4acTHs B PELICHUU
npobsieM poccuiickoro obmectBa [8]. HacTtositenbHass moTpeOHOCTH B MO3HUITMOHUPOBAHUH
poccuiickux My(QTHUATOB B OOIIECTBEHHO-3HAYMMBIX IIPOLIECCAX OYEBUIHA CEroJHs, korga PO
CTPEMHTCS JOCTUIHYTh HOBBIX PYO€Xkel B MEXyHapOJHbIX OTHOUIEHUAX U MPEACTaBUTb MUDPY
poeKT. Ero cMbICiI COCTOUT B JOCTM)KEHUU HOBOT'O CIPABEUIMBOTO MUPONOPSAIKA HA TyXOBHO-
HPABCTBEHHOW OCHOBE TPAJUIMOHHBIX LIEHHOCTEH, KOTOPbIE pEJIEBAHTHBI BCEM MUPOBBIM U
TpaaULMOHHBIM penurusM Poccun.

Pe3yiabTaThl HccIe10BaHMIE W HMX oO0cCyxIeHHMe. 3HAUUTEIbHOE MECTO B CHCTEME
HaIlMOHAJIBLHON POCCHICKON Moaenu rpaxkaanckoro odmecrsa 3anumaer KIIMCK, o6pa3oBanue
KOTOPOI'O CTaJI0 BAYKHBIM YCIIOBUEM PEANM3aLUU JYXOBHBIX U HIMPOKUX COLMAIBHBIX HHTEPECOB
mycynpMman CeBepHoro Kaska3za. B Hacrosiuee Bpems B cocraB KIIMCK Bxoasar 10 mydrustos,
pacronoxeHHbIX B cyObekTax P®, mpexnae Bcero, CeBepo-KaBkasckoro ¢enepaibHOro okpyra
(Bce pecnyonukun u CraBpomosibckuil kpaif), a Ttaxxke HOxHoro denepaibHoro oxpyra
(coBmecTHbI MydTusT KpacHonapckoro kpas u Pecniyonmuku Anpires u Mmydrust PecnyOnuku
Kanvpikus).

Mydtusater  KIIMCK  BkjIOYE€HBI MNpPAaKTHYECKHM BO BCE IMPOLECCHl OOIIECTBEHHOM
3HAYMMOCTH BO MHOTHMX HaIIPABJICHUAX. 3[1ECh MBI BBIJEIIIEM COTPYAHUUYECTBO C OpraHaMH BJIACTH
(ammapar noiaHoMmouHoro mnpexacraButens lIlpesuaenta PO B CK®O, rnaBsl pecnyOnuk u
ryoeprarop CraBpomnosibckoro Kkpas, ryoepHarop KpacHomapckoro xpas, mnpo¢uibHble
MUHHUCTEPCTBA M BEJAOMCTBA, OpraHM3allMd OOpa30BaHUs, KyJIbTYpbI, MPOCBEIIEHUS U Jp.).
Baxusim HampasnenueMm aesrenbHocth KIIMCK siBisiercss MHUpOTBOpYECTBO, MPO(UIAKTHKA
9KCTPEMH3MA, TEPPOPU3MA, PAIUKAIBHBIX BEPOYUYEHMMH, NpakTUdecKass HapoJHas MeIuanus B
LEJIAX TPEeIOTBPAIICHUS MEXITHUYECKUX M MEXKKOH(ECCHOHAIbHBIX KOH(MIMKTOB. bosbiie
BHUMAHHUE YEIAETCS BOCIIUTAHUIO MOJIOJEKH YMMBI HE TOJIBKO B JIyX€ HPaBCTBEHHBIX CTOJIIIOB
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ucjiaMa, HO U B JyX€ TPaKJaHCKON OTBETCTBEHHOCTH, a TAKKE NAaTPUOTH3Ma HE TOJIBKO B
OTHOIIEHUM CBOEr0 Hapoja W CBOEM Beppl, HO M B OTHOLIEHUWM TOCyJapcTBa —
MHOTOHAIMOHATBHON U MHOTOKOH(eccuoHansHOM Poccum.

Takast nessTenTbHOCTh MMEET OOJIBIION CMBICH, TaK KaK, HECMOTpS Ha KadeCTBEHHOE
yilydiieHue cutyanuu, Ha CeBepHoM KaBkasze coXpaHSIOTCS YIpo3bl TEPPOPU3MA, SIKCTPEMU3MA,
MPOSIBJICHUS HAIIMOHAM3Ma U kceHohoouu. 1o otpeiTeiM qanabiM @CB B 2024 1. B pernone ObuH
3amepkadbl 200 uyenoBeK 3a IONBITKM y4yacTHsl M OpraHU3alMd  I[POTHBO3AKOHHBIX,
AKCTPEMUCTCKUX JEHCTBUI, IPea0TBpaIleHo 0KoJIo 20 TepakTOB U pa300i1ayeHbl 5 MOANONbHbIX
skcTpeMucTckux guyeek [9]. CoObitust no nepumerpy P®, a Takke M B JajnbHeM 3apyOexbe
(Abxa3zmusi, Apmenusi, ['pysus, Wspawmnb, [lanectuna, Cupws, YKpawHa W [Ap.) SIBISIOTCS
CYIIECTBEHHBIMU BHEIIHUMHU JeCTaOMIM3UpYyIOIKUMH (akTropamu. OHU CIIOCOOHBI HETaTUBHO
BO3JICHICTBOBaTh HA HACTPOEHUs, IMPEXKJE BCEro, CEBEpPOKaBKa3CKOM MosoAexku. MMeHHo
MOJMATHUYHOCTh W TOJIMKOH(eccuoHanmbHOCTh CeBepHoro KaBkaza mpeAcTaBisIIOTCS Bparam
Poccun ynaunbiMu 00CTOATENBCTBAMM JJISl paCKaUMBAHUS CUTYAllUU B LEJIAX CHUKEHUS YPOBHS
HaIlMOHAJILHOM 0€30MacHOCTH U KauecTBa cyBepeHurera PO.

Tem OGonee Baxna mnoszunus JIYM pernonoB CeBepHoro KaBkaza MmoBoay MHOJUTHKO-
3HAYUMBIX COOBITUH, MOJUTHUKO-IETEPMUHUPOBAHHBIX HUH(DOPMAIIMOHHBIX MMOBOJOB, MOJUTHKO-
00yCIIOBJIEHHBIX KEWCOB OOIIECTBEHHOH KM3HM, B KOTOPYIO BILJIETEHBI CIOKETHI PEIMTHO3HON
KU3HU MyCyJIbMaH. TaKOBBIMHU SIBJISIIOTCS:

- JTATEHTHBIE MTPOTHBOPEYHS, MaHU(peCTHbIE KOHGIUKTHI U THOPHUIHBIE BOHHBI, B KOTOPBIX
MPUHUMAIOT Y4acTHE MycCyJibMaHe, Kak B PD, Tak u B 3apyOexHBIX CTpaHax;

- IUCKPUMMHALIMOHHBIE JIEMCTBUS TOCYIapCTB B OTHOLUIEHUH MYCYJIBMAHCKOTO HaceJIeHus,
MYCYJIbMaHCKHX OOIIMH U MyCYJIbBMaHCKHX MUTPAHTCKUX COOOLIECTB;

- HENpPaBOMOYHBIE WM HECOIJIACOBAHHbIE IEHCTBUS CUIIOBBIX CTPYKTYpP B 3[JaHUAX
KyJIbTOBOI'O HAa3HAYEHMs], Ha CaKpaJbHbIX TEPPUTOPHUSIX U BO BPEMs OTIPABICHUS PEIUTHO3HBIX
Tped 1 00psIIOB;

- BaHJAJbCKUE JEWCTBUSA B OTHOLIECHUM OOBEKTOB M 3[AHUN PEJIUTMO3HOTO Ha3HAYCHMS,
CBSIIIEHHBIX KHUT U TEKCTOB, a TaKXX€ SKCTPEMHUCTCKHE BBICKA3bIBaHHMS B OTHOIIEHUHU IPOpPOKA
Myxammena, menxoB, AIMMOB, My(QTHEB,

- AQHTUKOHCTUTYLMOHHBIE OIPaHMYEHHUS MYCYJIbMaH B MX IIPaBax COBEPLICHUS MOJIUTB,
IIPa3/HOBAHUS PEJIUIMO3HBIX IPA3IHUKOB, COONIIOJCHUS MOCTOB U YHNOTPEOJIEHUs XaJAIbHOU
IIUIIHY, a TAK)KEe HOLIEHUs BHEIIHEH peIMrMo3HON aTpuOyTUKY;

- HEIIPAaBOMEPHOE COOTHECEHUE HClaMa KaK PeJIUTUU MUpPa € TEPPOPU3MOM, SIKCTPEMU3MOM
U OOBACHEHHE NPOTHUBONPABHBIX, KPUMHHAJIBHBIX IPOSBIECHUN ATHOKOH(ECCHOHAIBHOM
IPUHAICKHOCTBIO CYyObEKTOB TAKOBBIX;

- IPOBOKAIIMOHHOE HCKa)XEHUE HCTOpUM HciaamMa B Poccum M BKIIaJa poCCHHCKUX
MyCyJbMaH B HaIlMOHAJIbHO-TOCYAAPCTBEHHOE CTPOMTENBCTBO, a TAaKXKe B MEXKIyHApOJIHbIE
otHoweHust PO ¢ rocygapcTBaMu UCIaMCKOTO MUPA.

KIOMCK unmeer BBIBEPEHHYIO NO3HMIMIO B OTHOLIEHMM YyKa3aHHbIX mpoiieccoB. OH
BBICTYIIAeT HE TOJIBKO KaK KOJUICKTHBHBI CEBEPOKABKa3CKUH MYQTHAT, HO M KaK CYOBEKT
rpaxjaaHckoro obmectBa. Iloguepknem, uro B 3ToM kadectBe KIIMCK ucnosns3yer B cBoei
NeATeIbHOCTH MHOTHE (DOPMBI COBPEMEHHON I'paXJaHCKON caMOOpraHu3aluu. JTo: pa3padoTka
U OCYILECTBJIEHHE MPOEKTOB COLMAILHON HAIPABJICHHOCTH; BX0XK/IEHHE B COCTaB OOIECTBEHHO -
KOHCYJIbTaTHUBHBIX COBETOB M KOJUJIETHI; WIEHCTBO B COCTaBe IPABUTEIbCTBEHHBIX U
0OI11eCTBEHHBIX JIeJIeraluii; COTPYJHUUECTBO C PECYPCHBIMU LIEHTPaMHU U pOHAaMU; 0Opa3oBaHue
LEHTPOB COLMAJIBHOM TOJJEPKKM W KOHCYJIbTUPOBAHMS, ydyacTHe€ B KOHKypcax Ha
roCyJapCTBEHHBIN 3aKa3, MyHUIIUNATbHBINA TPAHT U JP.

Beinenum takyro apdextuBayto popmy aestensHoctd KIIMCK, kak npunsamue obpawjenuti
U 3as61eHull OT UMEHU My(pTHeB, My(pTUATOB, KOJUIEKTUBHBIX cOOpaHuil, KOHpepeH1ui, GopyMOB
MycynpMaH. OOpallleHus U 3asBJICHUS UMEIOT OOJIbILINE PECYPChl B KOHCOJIUIALNN YMMBI B CUITY
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TaKUX CBOWCTB, KakK: IyOJIMYHOCTb, ONEPATUBHOCTb, LIUPOKUN ayAUTOPHBIH OXBaT U B TO K€
BpeMsl a/IpECHOCTb, KOHKPETHOCTb, IMpeaMeTHOCTh. OOpalieHusi W 3asBICHHUS: BO-TICPBBIX,
MaKCHUMAaJIbHO COKPALAIOT AUCTAHIIMIO MEXAY aBTOpaMH M MOTpeOHUTensiMu MH(pOpMaIuu; Bo-
BTOPBIX, UMEIOT BBIPA)KEHHBIN JyXOBHO-HPaBCTBEHHBIN CTEP)KEHb; B-TPETHUX, OT3BIBAIOTCS HA
HacylIHble MPOOJIEMBbI MYCYJIbMAaH HE TOJIBKO KaK IPHUBEPKEHIIEB MUPOBOM pEIUruu, HO U Kak
rpaxzaad P® u 4ieHOB MUPOBOIO COOOIECTBA.

JarapiMu cBoMicTBaMu oOnananmu obpamenus u 3asBieaus myprust KIIMCK (1o aBrycra
2024 r.) Ucmaun-xampku bepauesa B CBSI3U ¢ HEOPAMHAPHBIMU COOBITUSIMU HE TOJBKO B JKU3HU
YMMBI PETHOHA, HO U B KU3HU YMMBI cTpaHbl. Ero «Obpawenue x orcumensam Kaskaza u Poccuu
no noeoody nonvimku 8oeHHo2o msamedxcay (OOpalieHue) sBISIETCS AOKYMEHTOM HE TOJIBKO
«BHYTPEHHEI0 NOJIb30BaHus» A mycyiasMaH CeBepHoro KaBkaza u KaBkaza, HO U JuIsl Bcex
rpaxzaad Poccum, o3aboueHHbIX BeIcTymuieHueM llpurokuna B utone 2023 r. [Ipexne Bcero,
yoenutenbHbIM 00pa3oM OOparmieHust siBisiercss oOpa3 Poccuu kak BeNHMKOW CTpaH, KOTopas
«awuujaem yecmsv U OOCMOUHCMBO 100020 HAPOOa HE3ABUCUMO OM HAYUOHATbHOCMU, EPbl UU
coyuanvnozo nonodcenusi» [10]. besoroBopouHo ocyxmatorcst Bparu Poccun u npenatenu ee
MHTEPECOB, KOTOPbIE B TPYIHbIE BPEMEHA MBITAIOTCS CO3/1aTh CMYTY U MIOCEATh CTpax B OOIIECTBE.
[IpuBnexarensHbIM sBisieTca o0pa3 IIpesunenta PO B. Ilytuna, cuiabHONW CTOPOHONW KOTOPOTO
HA3bIBAETCS «0oBepue cO CMOPOHbL 6CE20 MHOLOHAYUOHANLHO20 Hapoda Poccuuy. ]JlanHoe
JIOBEpPUE aBTOp JOKYMEHTa pacmpocTpaHseT W Ha muHucTpa oOoponsl C. Illoiry kak Ha
BBITIOJTHSIOLIETO MPHUKA3bl TJIABHOKOMAH/IYIOIIEro. SIBHO MMEIONIMMH IPaBOBOE U MOJIUTHYECKOE
cozepkanne B OOpalieHUH SIBJISIFOTCSI TaKM€ JIEKCUYECKHE €IUWHUIBI M HUX COYETaHMs, Kak:
«BENUKas CTpaHay», «IeiCcTByomas BiacTb», «Ham Jjuaep Braamumup Ilytuny», «1oBepue
Bragumupy [ytuny», «1oBepue MUHHCTPY 000poHbI» 1 Ap. [10].

«Obpawenue Ilpeoceoamens ucnoaxoma KIIMCK Paxumosa x owcumenam Ceseproco
Kaexaza» taxke B cBsi3u ¢ «maTexoM [Ipuroxxnna» nmoBTopsieT MHOTHE CIOXKeThl oOpatenus U.-
xapku bepnueBa. 3mech Takke nerctBus IIpuroxuHa paccMaTpuBarOTCsS Kak MpPEnaTesibCKUe,
KOTOPBIE «Oblom 6 ChuHy 6cem epadicoanam cmparnvl». Ha poHe HeraTuBHOTO 00pasa npeaareei
MO3UTUBHBIMH sIBJIsIeTCS 00pa3 Poccum kak cTpaHbl, B KOTOPOil oOecrieunBaloTCs npaBa rpaxaaH
BCEX HAIMOHAJBHOCTEM M Bcex BepoucnoBenanuii. TpakrtoBka moctynka [Ipuroxkuna
COOTHOCHTCS C OLIEHKOH, KOTOPYIO Aajiu O(ULIMANIbHBIE CTPYKTYPHI (heiepabHON BIACTH, IPEKIE
Bcero, [Ipesunent P®. OnacHoCTh nelcTBH MATSKHUKOB aBTOp OOpaleHrs ycMaTpUBaET B X
MIPOBOKATUBHOCTH, B CTPEMJICHUU MOJHATH HApOJ CTpaHbl HA MATEX M OYHT MPOTHUB BiacTu. B
OO6parieHny UCTONb3yIOTCS MHOTHE JIEKCEMBI IPABOBOTO M MOJUTUYECKOTO CMBICIA: «TpaskJaHe
CTPaHbI», «CBOSI apMHs», «JICUCTBYIOIIEE NPABUTENBCTBOY, «nep Bnagumup Ilytun»,
«creruanbHas BOeHHas ornepaiusi», «Poccus» [11].

«Obpawenue KIIMCK no cumyayuu 6 Ilanecmune» (OOpaiiieHue) moAroTOBIEHO B CBSI3U C
000CTpeHHEM MalIeCTUHO-U3PAUTILCKUX OTHOILIEHUH, KOTOpbIE BCET/la HAXOIATCS B ILIEHTPE
BHUMaHusA MycynbMan P®. JlaHHblii JOKyMEHT 0003HAYaeT MPUYUHBI 3aCTapesoro
TeOMNOJIUTUYECKOT0 KOH(IUKTa, Kputukyer mnozunuio CIIA wu npyrux 3amagHbIX CTpaH,
yKa3blBa€T Ha HEAOMYCTUMOCTh JUCKPUMHUHAIIMM JIIOJEH MO0 3THOKOH(ECCHOHAIbHON
MPUHAUISKHOCTH M B KAaTETOPUYHON (opMe TMpHU3BIBACT MPEKPATHTh KPOBOIPOIHUTHE.
OOpaleHre UMeeT aHAJIMTUYECKOE M BMECTE C TeM JEKJIapaTUBHOE COJEp)KaHHUe, YBSI3aHHOE C
nosunuer Poccuun, ¢ HemocpeactBeHHoil poinblo  IIpesupenta PO B. Ilyrmna kak
3JIPaBOMBICIISIIIIETO M aBTOPUTETHOIO MOJUTHKA. JIOKYyMEHT H300MIyeT JIeKceMaMHM U Jaxke
TEpPMUHAMM MOJUTUYECKOW U MeONOJIUTUYECKON AeTepMuHanuu. B otHomenun Mzpanns, CIIA
U psia 3amaJHbIX CTpaH OHU UMEIOT HETaTUBHYK) KOHHOTAIMIO: «JIECTPYKTUBHBIE IEHCTBUSA
CIIA», «mpectynHas 6JOKHPOBKa MpoIlecca YperyaupoBaHUs», «IIPOBOKAIUU AECTPYKTUBHBIX
CHII», «pa3kuraHue MexkoHpeccrmoHanbHOW po3Hu Ha CeBepHoM KaBkaze». B To ke Bpems
no3unus Poccun, Ipesunenrta PO, a Takke pocCUNCKUX MYyCYJIbBMaH IEKIapUPYETCsl B TOKYMEHTE
B TIO3UTHBHBIX CMBICIIaX M COOTBETCTBYIOIIMX ITOJIUTUKO-CMBICIOBBIX JIEKCEMAX, @ MMEHHO:
«ONMKHEBOCTOYHOE  YPETYIHPOBAHUEY, «IPUHIMMNHANbHAS TO3uIMs Poccum», «MupHOE
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COCYIIECTBOBaHME Bcex JoAe B Poccum», «momuepkka BCEeX TPATUIMOHHBIX PEIUTUl
roCyJIapCTBOM», «3allliTa MpaB U CBOOO,I BEPYIOLIUX Ha BceX ypoBHIX» [12].

Tpaguumonno ocoboe ™ecto B OOpamieHMH OTBEIEHO TJIlaBE TOCYAAapCTBAa Kak
OJIMIIETBOPEHHUIO CUIILHOM U CIIPaBEIMBOIM BEPXOBHOM BJIACTH, KaK TOCYAapCTBEHHOMY JESTEINIO,
KOTOPBIM YKpeIIsieT MEXHaLHMOHAJIbHOE M MeXKOH(eccuoHanbHOe cornacue. OOpaileHue
COJICPXKUT TMTPSIMYIO ULUTAaTy — Bbicka3piBaHue B. Ilyruna 00 ocHOBe poccuiickoi
roCy/lapCTBEHHOCTH, KOTOpast COCTOUT B COXpaHEHUU MOJIMATHUYHOCTH u
MOJIMKOH()ECCUOHAILHOCTA. B JIOKyMEHTE TPHCYTCTBYIOT JIEKCHYECKHE KOHCTPYKIIUU
BBIPQKEHHOM SMOILMOHAJILHOM OKPAIIEHHOCTH: «TECHOLHUJl TMAaJeCTUHIEB», «IpPEKpalieHue
KPOBOIIPOJIUTUS», «AHTUCEMUTU3MY HET MECTa», «HEHABHCTh U HETEPIUMOCTh B OTHOILICHUU K
JAPYrUM HapojaM U penurusm» [12]. ObpaieHue 1eMOHCTPUPYET KOMIIETEHTHOCTh PYKOBOICTBA
KIIMCK B cdepe coBpeMeHHON MEXIyHApOJHOM KOHBIOHKTYPHI IPH OTCTaWBAHWU HE TOJIHKO
MO3ULHN MAJIECTUHIEB, HO U MO3ulMu PD B uanore ¢ OMIMOHEHTaMU.

Oco60e mpocBeTUTENHCKOE, NHPOPMAIIMOHHOE 3HAYCHUE MMEIOT OOpaIieHus!, CACIaHHbIe
HCITAMCKUMHU JIUJIEPAMU B CBS3H C TEPPOPUCTHUECCKUMHU aKTaMH, B KOTOPBIX KaK OpPraHu3aToOphl U
WCTIOJTHUTENIHN TPUHUMAIOT y4acTHe MycyibMaHe. Takue oOpalieHuss UMEIOT 11eJIeBOe Ha3HAuYeHUE
1 paboTalOT Ha paszbeouHeHue 8 0OUWeCmMEeHHOM MHEHUU UCTAMA U PAOUKATUIMA, MYCYIbMAH U
meppopucmos. ITo KpailHe BAXXHO B YCIOBHUAX, KOTJa BO MHOTHX cTpaHax EBporibl, a Takxke U B
Poccun 3a cuer mMurpanuu yBeIUIHBAETCS YUCICHHOCTh MyCyJlbMaH. HeraTuBHBIE CTEPEOTHUITHI
MYCYyJIbMaHHUHA-MUTPAaHTa — OMACHOTO pajrKkajia — npucyTcTByoT u B CMU, u B 001iecTBeHHOM
JHMCKypce. 3aKOHOMEPHO, YTO MOCJE TEPAKTOB C «MYCYJIIbMAHCKUM CJIEIOM» TaKUe CTEPEOTHUIIbI
WHTEHCUPHUITUPYIOTCS.

B ostrom oTHOmIEHMM XapaKTepHBIMU CBoiicTBamu oOnamgaer «Obpawenue mypmus
Pecnyonuxu Cesepnas Ocemusi-Ananus Xaoocumypama [ayanosa 6 cesasu ¢ mepakmamu 6
Jlacecmaney B urone 2024 T. — MOHKOTH IPABOCIABHON IIEPKBU M CHHATOTH, THOEIIh TPUXO0KaH,
Bepytomux. IIpencemarens JIYM PCO-A yka3piBaeT Ha 0€CUYelIOBEYHOCTh JICHCTBHIA
MPECTYITHUKOB, KOTOPBIE COBEPIICHBl «IPOTUB PEJIUTMM U MPOTUB cJOBa bBoxKberoy.
Yo6emurensHocTh OOpalieHuss COCTOMT B TOM, 4YTO MY(THH TOATBEP)KIAET CBOM CIIOBA
HEMOCPEJCTBEeHHO cioBamu umamu ami-lllaguu o Tom, 4TO HUKOMY HE pa3pelieHO yOHBaTh
KEHIIMH U JIeTeH, a TakKe CIy)KUTeJel perauruu. 3/1ech MPHUCYTCTBYET 0co00€ yKa3zaHuE Ha
3ampeT HapyLIeHUs CBATHIX 3arnoBe/ieil Aijiaxa 0COOEHHO «B CBAILIECHHBIN IS MyCYJIbMaH MeCSI
3yJIb-XHDKKAY, KOT/a JJI000€ HapYIIeHHUE CTaHOBUTCS erle 0osee rpexoBHbIM. MydTuit PCO-A
yBsI3bIBaeT coObITHS B Jlarectane ¢ Teppopuctuieckumu akramu B becnane (2004 r.), Kpokyc-
CutuXouie (2024 1.), BBISBIISAA UX CHCTEMHBIN XapaKTep U CX0)KHE CBOMCTRBA.

B JOKYMEHTE OTMeuaercs YHHUKaJIbHOCTh MHOTOHAIIMOHAIBHOTO u
MHOTOKOH(ECCHOHAIBHOTO JareCTaHCKOro cOOO0IIecTBa, KOTOPOE BEKAMU COXPAHSIO TPaJULIUU
B3aMMOYBA)XCHUS, JOTOBOPEHHOCTEM MEXAYy MHOTMMH HapoJaMmu. «/lacecman ucmopuuecKu
NpUBeKanr BHUMAHUEe NPOYeCcCUOHANbHBIX YyCmpoumenel CMYym U HPOMUBOCMOAHUN CEOUM
PENUSUOZHBIM CMAMYCOM, MHO202CPAHHOCMbIO HAPOOAd U MHO2OCIOUHOCHbIO UCTOPULECKO20
nacneousy [13].

B 10 ke Bpemst OOpaiiieHne coep>KUT TE3UCHI, KaCaroIIUecs COLUATbHON, TOTUTHIYECKOH,
npaBoBoi curyanuu B Jlarecrane. X. l'ananoB yka3blBaeT Ha COIUATbHO-3KOHOMHUYECKHE
MPUYUHBL, KOTOPbIE MPOBOLUPYIOT TPakJaH Ha paJUKaJIbHbIC, SKCTPEMHUCTCKUE JEHCTBUS, HA
OTAAJIEHUE JIOACH Ipyr OT Apyra, Ha COLMAIBHOE PAaBHOIYIIME — B II€JIOM, Ha CHUCTEMHbIE
npobnemsl peruoHa. Mydrtuit IVM PCO-A oTmedaeTr HEOOXOAMMOCTH OTBETCTBEHHOTO U
npodecCHOHAILHOTO ~ paccleOBaHUs, MPOJYMAHHBIX  JEHCTBUH  CHUJIOBBIX  CTPYKTYP
«obeperamimux MycyJdbMaH» OT OOIIECTBEHHOTO HeraTHBa. Takke OH MOAYEPKUBACT
OTBETCTBEHHOCTh HCIAMCKUX OOTOCIIOBOB, KOTOpPBIE JOJDKHBI JaTh OOBEKTHBHYIO OIIEHKY
MpOU30IIeAIIEMY, U Tpu3bIBaeT MycyibmaH CeBepHoro KaBkasza He o i1aBaThCs Ha MPOBOKALIUH,
WCIIOJHATh CBOM TPaXAAHCKUNW W PEIUTHO3HBIM 1oiar. JIOKYMEHT OTJIMYaeTcs aJpeCcHbBIM,
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KOHKPETHBIM COJICPKAHUEM, YETKO C(HOPMYIHPOBAHHBIMH MBICIISIMU, @ TAKXKE COACPIKAT MPSMBbIE
OpU3BIBEL.  «Mbl  dicecmko  ocyxcoaem  cayuugwieecs U 3as6iaeM O  HeOonyCmumocmu
NPOMUBO3AKOHHBIX 0EUCMBUL HA OCHOBE NCe80OPeNUcUO3HbIX Yoedcoenull. [Ipunocum uckpentue
€c0001e3H08ANHUA POOHBIM U OIUSKUM NO2UOWUX U noOOdeprcusaem Hapoo [azecmana 6 uac
msiicenvix ucnvimanuily [13].

JIekCMKOH JOKyMEHTa BECbMa pa3HOOOpa3eH U HAIOJHEH KaTeropusMHU HE TOJBKO
PEIUTHO3HO-yXOBHOI'O, HO U O0IIECTBEHHO-TIOJUTUYECKOTO COJIEPKAHUSI.

K nepBoii rpymme OTHOCATCS TakU€ JIEKCUUECKUE €IMHUIbI, KaK: «MCTUHHBIM HcIam»,
«MHOTOKOH()ECCHOHATBHBIN  HApOd», «PEIUTHO3HBIM CTAaTyC», «XapK», «IpOLIEHUE U
071aroICHCTBHEY, «IIApUAT», KMUPOIIOOHE HCIIaMay, «KMYCYJIbMaHe», «PETUTHO3HBIC TP AIUIIAN,
«PEJINTUO3HAs UIIOCTAChY, «IIOCIAHHUK AJliaxay, «I1CEBIOPEIUTHO3HbIE YOSKACHUD U JIp.

Ko Bropoil rpymnme OTHOCATCS Takue JEKCMYECKOE EAMHHUIbI, KaK: «KyJIbTypa
MEXHAIMOHAJIBHOTO COAPYKECTBa», «UCTOPUUYECKOE HACIIEUE», «COLUAIbHOE PpacCIOEHUE»,
«obmiecTBeHHass aTMocdepay, «IPaBOOXPAHUTENH U CHELUAIUCTBD», «IEUCTBUSA BIIACTHBIX
CTPYKTYp», «UCIAMCKHI 3KCTpeMH3M» (KakK JIOXKHas KaTeropus), «TeppopU3M, IKCTPEMHU3MY,
«bepanb», «MEXHAIMOHANIbHAS BpaXIa», «3ajadya CTpaTernyeckas, roCyJapCTBEHHas»,
«UJE0JIOTUYECKasi IPABOMEPHOCTh CBOMX JACUCTBUIY», «HAPOJAHOE OCYKICHUE» U JP.

3aKOHOMEpPHBIN HHTEpeC NPEICTABIISIIOT 3asBJIEHUS W OOpallleHus, KOTOpbIE JENaroTCs
[EHTpaTN30BaHHBIMU My(pTHsiTaMu P® B CBs3M ¢ OOMIECTBEHHBIMU W 3aKOHOTBOPYECKUMU
peakiusMyU Ha HOIIEHHE PENUrHo3HON arpuOyTuku. HyXHO OTMeTHUTh, 4TO OOIIECTBEHHBIE,
nH(pOpMallMOHHbIE, SKCIIEPTHBIE JTUCKYCCUHM Ha TEMY «BHEIIHEH HOMHUHAIMM» MYyCYJlbMaH (IO
HaJIM4ui0 OOpOoAbl, TOJIOBHOTO yOOpa, UCTIOJHEHHsI Hamas3a U Jp.) NepUOJINYECKH BO3HUKAIOT B
poccuiickoM OOIIecTBE, B YACTHOCTH, «XUPKaOHBIA CKaHJAI» U «HUKAOHBIN CKaHAA.

[TepBrIit 3Tanm MPOTUBOPEUNIA 1O MOBOTy HOIICHUS XUHKAOOB C y4acTHEM OPTaHOB BIIACTH
U MECTHOTO CaMOYIpPAaBJICHUS, TUPEKIMH BY30B U IIKOJI, a TAaKKe JEMYyTaToOB, MPOKYPOPCKUX
pabOTHUKOB, TMPABO3AIIUTHUKOB, OOIIECTBEHHBIX AaKTHUBUCTOB U PEIMTHO3HBIX JesiTesen
coctosuics B Havasie 2000-x rr. Hanbosiee ocTpo OH MpOSBUJICSA B CYOBEKTaX ¢ MYCYJIbMaHCKHM
HaceJIeHUEeM, TJie OHO HE COCTaBIILIO OOJIBIMMHCTBO — CTaBpomoibcKuid Kpait, KpacHomapckuii
kpaii, PoctoBckas o06nacts, Pecniybimka MopnoBus, Pecniyonuka Yysamus u ap.

Bonpioi «xumkabHBIA TUCKYpC» OTpPa3uil OIMpEesIeHHbIE MPOTUBOPEUYUS POCCHUICKOTO
3aKOHOJATENhCTBA B YACTH peajH3allii MpaB IpakJaH Ha CBOOOJY COBECTH U INPE3ECHTAIUIO
THOKOH(ECCHOHAILHOM MPUHAATIC)KHOCTH M PErHOHAIbHBIX 3aKOHOB, U HOPMATHBHBIX aKTOB
MECTHOTO CaMOYIMpaBleHUs, a B OOJIbIICH CTENeHH — BHYTPEHHUX IMOJIOKEHUH M YCTaBOB
COLIMANIBHBIX OpPraHMU3alNil U y4pekIeHUM (By3bl, IIKOJbI, IETCKHUE TOLIKOJIbHBIC YUPEKICHMUS,
MOJIMKJIMHUKA WHBIE MEIUIIMHCKUE OpraHu3aldd, JOCYroBble IIEHTPhI, OOIIECTBEHHbIE
MpPOCTpaHCcTBa U 1p.). 3a mocieanue 15-20 meT B cucTeMe rocyAapCTBEHHO-PEIUTHO3HBIX U
OOIIECTBEHHO-PETUTMO3HBIX OTHOUIEHUH YHaloCh AOCTUTHYTh HEKOTOPBIX JOTOBOPEHHOCTEH
OTHOCHUTEIILHO MIPaBa U MPAKTUYECKOM BO3MOXKHOCTH JIJISl )KEHIIIMH-MYCYJIbMaHOK HOCUTb XUKa0
TOTJIa ¥ TaM, TJIe UM MPEINUCHIBACT PEIUTHUs.

B mocnennee Bpemsi BOZHMK HOBBIN MpoOJIeMHBIA KelWCc — «HUKaOHBIA IucKypcy». Ero
YYACTHUKOM CTaIM MyOJIWYHbIC MOJIUTUKH, KYPHATHCTHI, OOIIECTBEHHbIE AaKTUBHUCTHI, YUCHbIE-
PETMTHOBEIbI U 3THOTpadbl, a Takxke U penurnosnsie aestenn [14]. KIIMCK He Mor He TpUHSTH
y4acCTHS B OCTPBIX TUCKYCCHSIX B CBSI3H C «IIpoOIeMoit xumkaba u Hukabay. [Ipobnema u3 cdepsl
WHIUBUAYAIbHBIX HWHTEPECOB U JKU3HEHHBIX TIPUEMOB Tepenuia B cdepy MyOIuIHBIX
0OIIeCTBEHHBIX AUCKYCCUH C ameiuIsiuei K MoJuTHKe, mpaBy u ympasieHuto. Tak, KIIMCK
npuHs «3asenenue KIIMCK omuocumensho xudscadba u nuxabay, B KOTOPOM J1aj MOSICHEHHUE TI0
MOBOJAY pa3lieJ€HUsl dTUX MOHATUM — MX HA3HAYEHUS U MCHOJb30BaHUsA. OTMeuanoch, 4ToO B
COOTHECEHHH C HOPMaMu HCJIaMa OTKPBITOE JIMIO0 U KUCTH PYK HE CUUTAIOTCS «aBpaToM» - T.€.
3alpeTHBIM, BO BCAKOM cCllydae, B HclIaMcKou Tpaaunuu HapoqoB CeepHoro Kaskaza. «Maui,
mycynomane Ceseprozo Kaexasa, xak u Hawiu npeouiecmeeHHUKU 6020CN08bl, NOOOEPHCUBAEM
MHeHUe OONbUUHCMBA UCTAMCKUX YHeHblX 0 HeobsizamenvHocmu «nuxkaday [15]. Tlpu stom
koJutekTuBHBIH MydTust CeBepHoro KaBkasza cTpeMuUTcsi B AyXe cOOOIIECTBEHHOM TeMOKPATHH,
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HE KaTeropu3upoBaTh CBOM PEKOMEHIALINH, a IPUAATH UM JOTOBOPHBIN BEKTOP: «...Mbl OOAIHCHBI
UCXO0UMb U3 NPUHYUNA: He HA8peou u cebe, U Uciamy, u ecemy obwecmeyy. ITOT MPUHIHII
HATJISATHO WLTIOCTPUPYET CTPEMIICHUS PEIMTHO3HONW OpPraHMU3aIiy Kak CyObeKTa Tpa)aaHCKOTro
oOmiecTBa, KOTOPBIA HallelleH Ha MoJAep)kaHue coriacus. Baxno, yro mydrum CeBepHOTro
Kagkaza paccmaTpuBaroT po0iieMy HUKa0a B COOTHECEHUU ¢ 00MIel mpoOieMolt CTabuIbHOCTH
rOCyIapCTBCHHO-KOH()ECCUOHABHBIX OTHOIICHUH, a TAKXKe M HAIIMOHAIBHOHN Oe3omacHocTH PO,
9TO OCOOCHHO Ba)XHO B COBPEMEHHBIX YCIOBHUSX. B 3TOMW CBS3M «...nOCMAHOBIAEM: CUUMAMb 8
co8pemMeHHbIX Ycaosusax 6 Poccuu nowenue nuxaba, naparodicu m.n. CKpul8aoujux auyo 201068HbIX
YOOpO8 HAHOCAWUM NPAKMUYECKUN  8ped  MYCYIbMAHAM, VePOICAIOWUM — PA300POM 8
MEACPENUSUOZHBIX U MENCHAYUOHATbHBIX omHoweHusx» [15]. 3akoHoMepHO, 4TO B 3asBJICHHUH B
KayecTBE MCXOJIHOTO Te3Kca MponaraHJupyeTcs Te3Uc O TOM, YTO Ha rOCy/lapCTBEHHOM YpOBHE
«...3auuwyervl mexcmul Cesaugennoeo Kopana u xaoucoe npopoxa Myxammaoa (0a brazociogum
eco0 Annax u npueemcmeyem), Komopvie He Mo2ym Oblmb NPUSHAHLL HU HPU  KAKUX
obcmosmenvcmeax sxcmpemucmcexkumu»  [15].  JIaHHBIA Te3MC SABISETCS KIIOYEBBIM B
COIlMaIM3allMid HCjIaMa W B COIMAJIbHO-OPUEHTUPOBAHHOW JESITEIIBHOCTH PEITUTHO3HBIX
UCIAMCKUX OpraHu3alMil Kak CyObEeKTOB HAIlMOHAJIbHOW POCCHMCKON MOJENM Tpa)JIaHCKOIO
oOmiecTna.

B 3asBiennn Tak ke, KaKk M B AHAJIOTMYHBIX JOKYMEHTaX, MPHUCYTCTBYIOT JIEKCEMBI
00111eCTBEHHO-TTOJTUTHYECKOTO, MPABOBOTO COJCPKAHUS, B YAaCTHOCTH: «MEXKPEITUTHHO3HBIC U
MEKHAIlMOHAJIbHBIE OTHOIICHHS», «TOCYIApCTBEHHas penurus», «Poccuiickas Dexneparus»,
«rOCYAApCTBEHHAs PEIUTUS», «TOCYIapCTBEHHBIN YPOBEHb U JIP.

B pasButue naHHoro keiica BbAeTUM Takxke «3aaenenue Koopounayuonmoco yenmpa
mycynoman Ceseprnozo Kaskaza omnocumenvno npoekma B.A. /laeankosay. JJaHHBIN TOKYMEHT
SIBJISIETCSl  yOSUTENbHBIM NpUMEpoM CcTpykTypupoBaHHoi peaknun KIIMCK kak cyObekTa
TPaKJIaHCKOTO OOIIecTBa Ha MPOOJIEMHBIE TOYKH 3aKOHOTBOpYecTBa. PykoBoautenmu J[YM
CeBepnoro KaBkaza pearupyroT Ha uHuiuatuBy B.A. /laBaHkOBa 0 BHECEHMM H3MEHEHUU B
JefcTBYyIOIIee 3aKOHOAATEILCTBO B YaCTH OIPAHUYEHUH HA HOLICHUE PETMTUO3HON OBl WU
OJCKIBI C PEIUTHO3HOM aTpUOYTHKOW B OOIIECTBEHHBIX MECTax H 00pa30BaTEIbHBIX
opranuzanusx. Jlannas mHunmatuBa BbI3BasIa KpUTHMKY KIIMCK kak HEKOHCTUTYLUHOHHAs U
npoBokanuonHas. KIIMCK mocuuTan Bo3MOXKHbIM oOpaTuTh BHUMaHue IIpesunmenta PD B.
[Iyruna u npeacenarens ['ocynapcteennoit Jymbet @C PO B. BonoanHa Ha aHTUHMCIaAMCKUN
XapakTep JaHHOW MHUIHMATUBLIL. [10 MHEHUIO KOJUIEKTUBHOTO My(TUATA, ACTIYTAT «...NblMaemcs
OYEepHUMb U 3anpemumv Kaxk 00s3amenvHulll  Olisl  MYCYIbMAHOK XUOXCAD, MaK u oy
penueuosuyro odedcoy». 3amlpeT Ha HOIICHUE PEIMTHO3HON OAekKIbl My(PTHH B JOKYMEHTE
TPaKTyeTcsl Kak TUCKPUMHUHAIMIO MycyiabMaH. OOpaTuM BHUMaHUE, YTO My(PTUU aKIEHTUPYIOT
ATHOUJICHTU(UKAITMOHHBIE HHTEPECHl MYCYJIbMAHCKOTO HACEJIeHUs M 00pallaloT BHUMaHUE, YTO
«...8 DOIBUIUHCINGE PE2UOHO8 CIMPAHBI HAYUOHAILHASL 00eHCOa MYCYIbMAaH UMeem pelucuo3Hy0
ampubymuky» [16]. Tarxke mydptuu obpamarorcs k cratbiMm Kouctutyiuu PD o cBoboae
COBECTH, O CBETCKOCTH rocyaapctna (ct.14), k crarbe 00 «...uneanax u o Bepe B bora...» (67.2).

3asBiieHHEe HMEET KaTeropuuHblii Xxapaktep. OHO colepkarT MpsMoe oOpalleHue K
pykoBojcTBY Poccuu u mpsimoe ocyxJeHue «...oeucmeuti B.A. /lasankoea, HanpasienHuix Ha
8bIXOIAWUBAHUE cymu Dedepanvrozo 3axona «O c60600e cogecmu u 0 pelueuoO3HbIX
o6veounenusx» [16]. MydTun 01HO3HAYHO 3asBIISIOT, YTO B OOIIIEM IJIaHE HET U HE MOXKET OBITH
CBSI3M MEXKJy TEPPOPUCTHUECKUMHU TMPOSIBICHUSMH, COIHAIBHBIMHU JE€BUALUAMH W HOIICHHEM
penuruo3Hoi atpulOyTuku MycyiabMaHKaMu. ONOpPHBIM TE3UCOM 3asBICHHS SIBISIETCS TE3UC O
ToM, 4T0 «Mycynvmane Cegeproco Kasxaza — 3mo Heomwvemuemas 4acms poccuticko2o Hapood,
KOmopule 6ce20a 0e10M 00KA3bl8ANU U OOKA3bIBAIOM, 8 MOM YUCie U Ce200Hs, AKMUBHO YYACMEBYsL
8 3awume Hawell cmpanvl — c6oio geprocmv Pooune. Tonvko 6 eduncmee cuna Poccuu» [16].

PaccmarpuBaemoe 3asiBiieHHE MbI TPAKTYEM KaK JOKYMEHT, COJIEp>Kallliii MHOTHE CBOMCTBA
JeKIapaluii, TpUCYIIUX WHCTUTYTaM TPa)xTaHCKOro oOmiecTBa. B JOKyMeHTe IpeaCcTaBICHbI

199



Modern Science and Innovations. 2025. No. 1

MHOTHE KOHCTPYKIMH IPaBOBOTO, MOJUTHYECKOTO, YIIPABIECHUYECKOTO 3HAYCHUs, OOpameHus K
3akoHOJaTeNnbCTBY PD, a Takxke mpsiMble 0OpaleHus: K MOJUTHYECKOMY PYKOBOJCTBY CTPaHBI:
«IpOoeKT  (eAepaTbHOTO 3aKOHA», «IOKAIbHBIM HOPMATHBHBIM  aKT», «TOCYIapCTBOY,
«0opUIMATBHBIA CHUMBOJI HAIllel CTpaHbl», «HAIMOHAIbHAs O€30MacCHOCTbY», «CIeHUAIbHAS
BOCHHAsI OMNEpaIs», «rOCYAapCTBEHHO-KOH()ECCHOHAIBHBIE OTHOIICHUSY, «3aKOHOJATEIbHbIC
akTbl ['ocynapcTBeHHOU J{ymbI».

3akiarouyenue. Kak nokasplBaeT aHaJIM3 caMOOpPraHu3aluu MycyibMaH PO B penuruo3Hbix
00BbETMHEHHUSAX, NESITEIHHOCTh MOCICAHUX HE COCPEOTOYCHA TOIBKO HAa TYXOBHOM OKOPMIJICHUHU
MyCyJlbMaH W  CIOy)KeHHH uciamy. Mydtusatet PO  CcOOTHOCAT BEKTOPHI  CBOETO
(YHKIMOHMPOBAHUSL B paMKaxX COIMAIM3AlMK HCIaMa CO BCEMH HAIPABICHUSMH DPa3BUTHUS
poccuiickoro o0IecTBa 1 peaausanueit uarepecon PO.

B  coBpeMeHHBIX  YCIOBHSAX MHOJECTBA BBI30OBOB M  PHUCKOB  JEATEIbHOCTH
ueHTpanu3oBaHHbIX JJYM P® npuoOperaer ocoOblii CMBICT B IUIaHE UX OTBETCTBEHHOCTH 3a
CUTyallUI0 B YMME, 3a HAacTpoeHus MycyiapMaH. lloHsTtHO, uro B P® kak B mpaBoBOM,
JNEMOKPATUYECKOM, CBETCKOM TOCYAApCTBE PEJIMTHs 3aKOHOMEPHO OTJAENEHAa OT rOoCyIapcTBa,
mKoNbl U Ap. B To XKe BpeMs CTOUT aKTyaJlu3HpOBaTh 3HAUYMMOCTb MNO3UIMN My(THEB
LEHTPATU30BaHHBIX perHoHaNbHBIX JIYM B 00I1E€CTBEHHBIX M MOJIMTUKO-3HAYMMBIX MPOIIECCaX.
OHHU SBIAIOTCA HE TOJIBKO JYXOBHBIMHU JIUJIEPAMU, HO U JIWJEpaMU OOIIECTBEHHOTO MHEHUS IS
MWJIJTMOHOB POCCUMCKHX T'PaKJaH.

CBoro no3unuio B obmecTBeHHO-nouTHYeckux nporeccax 3assisier KIIMCK, pearupys
Ha TNpoOJeMHBIE W KOH(IUKTHBIE TOYKM TOCYJapCTBEHHO-PEIUTHO3HBIX, OOIIECTBEHHO-
penuruo3Hbix oTHoIeHu. KomnexktuBHbI MydTusaT mycyibmad CesepHoro KaBkasza npumensiet
dbopMBI M METOIbl JIEATENbHOCTH, XapaKTepHble [UIsl OOIIECTBEHHBIX AKTHUBHCTOB,
HEKOMMEPUYECKUX, HEIIPABUTEIbCTBEHHBIX OPraHM3aluil — CyOBEKTOB IPaXJaHCKOTO OOIIecTBa.
K takum dopmam MBI OTHOCUM nyOauunsie oopawenus u 3assienus KIIMCK 1o pa3iudHbIM
MoBOJIaM, KeicaM M dKCIeccaM KU3HU YMMBI M JKMU3HU POCCHMCKOTO OOIIECTBAa U POCCHICKOTO
rocynapcrsa. JlanHas popma KOJIJIEKTUBHOTO NMO3UIIMOHUPOBAHUS MY(PTHUATOB COBMEILAET B ce0e
pecypchl PEIUTHO3HBIX OOBEJUHEHUN M B TO XK€ BPEMs PECYpChbl MHCTUTYTOB I'pa)JIaHCKOU
CaMOOPraHU3ALNN.

Kontent-ananmu3 pokymentoB KIIMCK mo3BosisieT OLEHUTh HX KakK JOKYMEHTBI
OOIIeCTBEHHON 3HAUYUMOCTH M BBIAEIUTh B HUX JeKcuueckue eoOuHuyvl oouecmeeHHo-
noaumuyecko2o cooepoicanus. Ilo cMplciaM, aapecanud M 1O 3MOLMOHAJIBHOMY 3apsiay
nyOoinYHble OOpalleHus] M 3asBJICHHS MMEIOT BBIPDOKEHHbIH NaM@IIEeTHBIA Xapakrep Npu
3QPEKTUBHOM COYETAaHMH BO3MOKHOCTH OOTrOCIOBCKOTO M  OOLIECTBEHHO-IIOJIUTUYECKOTO
TEKCTOB.

Ocobast cunia oOpaleHui U 3asiBIE€HUI COCTOUT B TOM, YTO B HUX PEJIUIMO3HBIE TyXOBHO-
HPAaBCTBEHHBIE MOTHBBI M COOTBETCTBYIOLIUE JIEKCEMBI COUYETAKOTCS C MOTHBAMM, JIEKCEMaMU
BBIPDAKEHHOIO  IOJIMTUYECKOTO, HOPMATHBHO-IIPABOBOIO  CMBICIA,  COOTBETCTBYIOLIUMHU
COBPEMEHHOMY ITOJIMTUYECKOMY, ITOJINTUKO-yIIPaBIEHYECKOMY, HOPMaTUBHO-IIPABOMY, IIPOLIECCY
PO.
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Annomayusa. Kacnuiickuti pecuon paccmampusaemcs 8 apeaie Co8pemMeHH020 2e0noaUmuiecKkoco
npoexma «bonvwoti Kacnuiiy u npocmpancmea e2o hopmupyroweeo. B pamkax oannou Kougueypayuu
YenecoobpazHo Uccned08ams COBOKYNHOCHb (hAKMOPO8 U UX NPUYUHHO-CLEOCTHEEHHbIE C8A3U PA3GUMUSL.
Jlannvii  ghopmam  ompedensiemcss  08yMA 63AUMOCEA3AHHBIMU — NPOYECCamu:  COCOSHUEM
2CONONUMUYECKO20 NAHOUADMA, a Makice OPYIHCECMBEHHOCTU KOMMYHUKAYUOHHBIX pexcumos. [lepaviil
onpedensiem NOIUMUKO-IKOHOMUYECKUe UHMeSPayUoHHble NPoYedypbl, KOMOpbvle CE53aHbl C Yaryonenuem
83AUMOBHI20OHBIX MHOLOCTHOPOHHUX OMHOWEHUI COMPYOHUYECTNBA HA NOCMCOBENCKOM NPOCMPAHCIEE.
Ocobyio 3Hauumocms npuobpemaem poccuiickas unuyuamusa gopmuposanus borvuwozo Espasutickozo
NapmHepcmea KAk HOBOU  aApXUMEKMYPbl MeNCOVHAPOOHOU 0Oe30naACHOCMU U YUBUIUZAYUOHHOZO
espasutickoco paszsumus. Bmopoii onpedensiemcsi MHO208€KMOPHOU HANPAGIEHHOCMbIO VKPENIeHUs
MENCOYHAPOOHO20 KYIbMYPHO-2YMAHUMAPHO20 COMPYOHUYECBA U CONPANCEHUS KOMMYHUKAYUOHHBIX
pedicumos conpedenvivix 2ocyoapcmg. CUHXPOHU3AYUS YKA3AHHBIX MEOPemudecKux Uucciedo8anull
npuodpemaem nosvluleHHoe GHUMANUE, AKMYATbHOCHb KOMOPbIX 603PACMAEH 6 PAMKAX 0OHOBLEHHOU
Konyenyuu enewneti nonumuxu Poccuiickou ®@edepayuu. B ocHosy uzvickanuti nonodcensvl. Memoovl
CUCEMHO20 MENCOUCYUNTUHAPHOLO AHATUZA, CTHATMUCTUYECKUX U UCMOPUYECKUX OYEHOK, NOIUMUKO-
ananumuyeckue u opyeue usmMepeHus.

Kurouesbie cioBa: bonbmoit Kacnuii, apeasn, reonojJuTHYECKOe NMPOCTPAHCTBO, MOHUTOPHHT,
KOMMYHHUKAIIMH, KOMMYHHKAIIHOHHBIC PEKUMBI, KYJIbTYPHO-TYMaHUTAPHOE COTPYAHUYECTBO

s murupoBanusn: [ onosun B. I'., Ionosuna E. E. Cocmositue KOMMYHUKAYUOHHBIX PENCUMOB

na npocmpancmee Bonvuwozo Kacnusa Il Cospemennas nayka u unnosayuu. 2025. Ne 1. C. 204-212.
https://doi.org/10.37493/2307-910X.2025.1.18

Introduction. The problems of research in the Caspian region have been sufficiently
described in the scientific literature, but in modern geopolitical and communication conditions it
acquires more voluminous and interconnected dimensions, actualizing the combined potential of
influence of a significant number of factors.

In the process of development of globalization and internationalization, analytical studies
of international relations that form a single global market space acquire theoretical and practical
significance [4, p. 174].

The updated Foreign Policy Concept of the Russian Federation (dated 31.03.2023) is aimed
at strengthening mutual understanding, developing and establishing “friendly relations between
states, strengthening traditional spiritual and moral values as a unifying principle for all of
humanity, as well as enhancing Russia’s role in the global humanitarian space” [16].

Of particular importance is the Russian initiative to form a Greater Eurasian Partnership as
a new architecture of international security and civilizational Eurasian development, which allows
for the unification of efforts of regional states and international organizations, as well as the
consolidation of the communication potential of the countries and peoples of these entities.

Materials and research methods. The article provides an analytical geopolitical
assessment of the current state and trends of interaction between the countries of the Greater
Caspian Sea, which form the Eurasian space and the foundations of the new world economic order.

The interdisciplinary and rather multi-vector nature of political communications between
neighboring states not only acts as problematic issues of interaction, but also requires the
development of a new paradigm and research tools. They are based on a structural-functional
approach, which made it possible to use methods of systemic institutional analysis and updated
methods of methodological support.

Research results and their discussion. Within the framework of the set tasks and
interdisciplinary approach, we study the set of factors and their cause-and-effect relationships of
the modern development of the Eurasian area.

Geopolitical landscape of the Greater Caspian
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According to the regional theory, the geopolitical peculiarity of this landscape is
determined by the coverage of the configuration of countries of three rather complex and
heterogeneous mesoregions: the Caspian region, Central Asia and Transcaucasia. Based on the
multi-vector foreign policy of these states, as well as the influence of extra-regional actors, a
significant number of international organizations operate in the Greater Caspian space: the
Commonwealth of Independent States (CIS); the Eurasian Economic Union (EAEU); the Caspian
region countries (CRC); the Collective Security Treaty Organization (CSTO); the Shanghai
Cooperation Organization (SCO); the Organization of Turkic States (OTG); the Conference on
Interaction and Confidence-Building Measures in Asia (CICA) (Table 1).

Table 1 — Composition of states and international organizations covering the Central Asian region

Countries International organizations
CIS EAEU SPR | CSTO | sCO OTG CICA
Central Asian countries (CA)
Kazakhstan X X X X X X X
Kyrgyzstan X X - X X X X
Tajikistan X - - X X - X
Turkmenistan X! - X - - X! X!
Uzbekistan X X? - - X X X
Caspian Region Countries (CRC)
Azerbaijan X - X - X3 X X
Iran - - X - X - X
Russia X X X X X - X
Countries of Transcaucasia
Armenia X X - X X4 - -
Georgia - - - - - - -

Note.

! Turkmenistan: associate member of the CIS; observer in the Joint Territorial Group and CICA,
2 Uzbekistan: observer in the EAEU;

3 Azerbaijan : SCO dialogue partners;

4 Armenia: Dialogue partner.

Source: compiled by authors

The countries of the Caspian region “are part of integration blocks, international
organizations and projects whose tasks include interaction in the sphere of economy, transport and
logistics” [7, p. 56]. At the same time, the dominant position is occupied by the Commonwealth
of Independent States and the Shanghai Cooperation Organization, extending their area of
influence to the states of the Caspian region and key areas of influence of geopolitical and energy
systems [4, p. 175].

In this context, the Greater Caspian can be considered as an important “intracontinental
transit crossroad” [3, p. 12], possessing huge reserves of natural hydrocarbon resources and
transport and logistics potential. On the other hand, this space is characterized as a geopolitical arc
of instability, within which a variety of integration forms of interaction are formed, from regional
to global [13, p. 63]. A qualitatively new factor is the transboundary clustering of the Caspian
region, based on the struggle for a fair distribution of international rights and resources, including
scientific and technological progress and technology (artificial intelligence, scientific and
educational communications) [10, p. 5].

It is obvious that Russia and Kazakhstan form the basic foundation of the Greater Caspian
Space. As active members of the Shanghai Cooperation Organization and the Eurasian Economic
Union, in conjunction with the Chinese initiative "One Belt - One Road", they participate in the
formation of joint multimodal transport systems [4, p. 182], as well as the "North-South" transport
corridor.
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The ideology of modern cooperation should be aimed at achieving not competitive, but
partnership advantages, ensuring the inclusion of each entity in mutually beneficial relations with
other entities [8, p. 9]. To this end, Russia must diversify foreign economic relations, shifting the
emphasis from the resource component to compliance with the priority of national interests in
integration interaction, the development of effective mechanisms for maintaining economic and
political stability within and along the perimeter of state borders [12, p. 59].

The landscape of friendliness of communication modes

The heterogeneity of the geopolitical landscape creates a diversity and multi-vector
development of friendly and relatively friendly regimes, which are characterized by changes in
foreign policy events and certain transformational sentiments.

The level of regional cooperation depends on the degree of interaction between different
regimes and their ability to create integration associations that limit the interference of these
institutions in the internal affairs of weaker regimes in order to ensure their own survival [2, p.
17]. Moreover, the stability of such associations can be maintained with a balanced combination
of the global economic interests of participants at all levels of interaction: local, regional and
global.

The modern concept of "communication™ covers a broad scope of content. In the generally
accepted perception, it represents "a connection, a relationship between phenomena that may
belong to one or different systems,” supporting the system or interaction between subsystems and
creating a system at a higher, general level [1, p. 38].

The Russian National Research Institute for the Development of Communications (NI1IRC)
is a center for the development of methodology, research and forecasting of intercountry and
intercultural communications. The concept of communication modes proposed by it has been
tested in the countries of the post-Soviet space, and the results obtained were reflected in the third
analytical report for 2023 [10].

According to the definition of the Research Institute of the Russian Federation, a
communication regime is understood as a controlled, institutionalized, conventional system of
norms, rules, principles, traditions, structures and actors that regulates information and
communication processes [9, p. 166]. The presence of a significant number of subjects makes it
possible to build a wide range of relations with various, including non-governmental and non-
profit organizations [11, p. 13].

The integrated ratings of the friendliness of countries of communication regimes towards
Russia, adapted by us in relation to the conditions of spatial development of the Greater Caspian,
are presented in Table 2.

Table 2 — Dynamics of friendliness of communication modes to Russia
Federations on space Big Caspian for 2021-2023 , %

Deviation (+, -)
Years - -
. Total including
Countries 2023- | 2022- | 2023-
2021 2022 2023 2021 2021 2022
L. Friendly countries (modes)
1. Belarus 70.6 (2) 88.4 (1) 87.6 (1) 17.0 17.8 -0.8
2. Kyrgyzstan 58.1(4) 60.6 (2) 60.3 (2) 2,2 2.5 -0.3
3. Uzbekistan 48.1(7) 59.3(3) 55.2 (4) 7.1 11.2 -4.1
4. Kazakhstan 71.0 (1) 58.4 (4) 50.0 (6) -21.0 -12.6 -8.4
5. Armenia 61.7(3) 58.3(5) 46.0 (8) -15.7 -3.4 -12.3
6. Tajikistan 55.1(6) 57.9 (6) 58.7 (3) 3.6 2.8 0.8
7. Azerbaijan 57.7(5) 57.0(7) 50.1(5) -7.6 -0.7 -6.9
8. Turkmenistan 14.5 (8) 47.1(8) 47.1(7) 32.6 32.6 -
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Total, average

arithmetic 54.6 60.9 56.9 2,3 6.3 4.0
II . Relatively friendly countries (regimes)
9. Georgia | 4400 | 24209 | 12009 | 76 19.8 -12.2

Note: Rating scale: friendly (+100); in brackets — place.
Belarus is included in the Greater Caspian Sea area as a country that is part of the Union State of Russia and Belarus.
Source: compiled and calculated by the author based on data from [10, 11]

The obtained dynamic series are quite heterogeneous and are represented by both a group
of friendly and relatively friendly regimes. The indicators of changes in friendliness parameters
for 2021-2023 indicate a transformation of sentiments in the post-Soviet space both during the
period of Russia's military operations in Ukraine and in the context of the growing global crisis.

Despite unprecedented sanctions and political pressure from the collective West, the
average indicator of communication modes with friendly countries increased by 6.3% in 2022.
Turkmenistan, Belarus and Uzbekistan made a significant positive contribution. Kyrgyzstan and
Tajikistan saw minor positive changes, while Kazakhstan (minus 12.6%) and Azerbaijan (minus
0.7%) reacted negatively to foreign policy processes. The latter is also associated with domestic
political processes - the armed conflict in Nagorno-Karabakh and the attempted coup d'état in
Kazakhstan .

The growing influence of global foreign policy actors, which is accompanied by increasing
polarization of the modern world and civilizational rift, as well as the transformation of the
international security system, continues to have a negative impact on the state of communication
relations. According to the results of 2023, the indicators of friendliness in the Greater Caspian
area have significantly worsened in all countries except Tajikistan and Turkmenistan, and their
average value has decreased by 4.0% compared to 2022. The most noticeable decrease was made
in Kazakhstan, Armenia and Georgia, which is explained by the "independent foreign multi-vector
policy"” of the leaders of these countries.

Of particular relevance are the groupings of profiles of friendliness of communication
modes towards Russia (Table 3).

Table 3 — Friendliness profile for the main components of communication
modes for 2022 - 2023, in points

Friendly countries Ma
Year | Belar | Kyrgyzst | Uzbekist | Kazakhst | Armen | Tajikist | Azerbaij | Turkmenist | x.
s us an an an ia an an an scor
e
Foreign policy communications, including Russia's status as a partner
2022 13.6 9.1 10.0 11.1 10.3 11.3 9.9 0,0 17.3
2023 13.6 7.5 8.6 7.0 2.6 8.8 5.0 8.8 14.5
Attitude towards Russia, Russians, ethnic Russians within the country

2022 10.1 6.3 8.0 7.5 6.5 5.6 6.7 1.5 10.4

2023 13.3 7.9 6.4 4.8 6.2 6.4 6.3 6.3 15.0
Economic communications

2022 7.2 7.5 6.6 7.5 7.9 4.5 6.1 1,2 8.8

2023 6.5 4.5 5.6 4.6 4.9 5.1 53 5.5 7.0

Educational communications

2022 6.9 6.9 7.9 7.7 7.4 7.5 8.1 3.1 8.9

2023 9.6 7.1 5.6 7.0 6.8 7.4 7.1 5.0 10.6
Scientific communications

2022 4.6 4.8 4.6 4.5 4.1 4.5 4.5 2.7 5.0

2023 6.2 4.8 4.0 4.8 4.0 4.6 42 4.5 6.8
Cultural communications
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2022 13.2 12.3 11.7 12.4 12.8 12.1 13.4 7.7 17.3
2023 11.8 8.3 7.6 4.8 6.5 8.5 6.8 6.8 13.3
Media communications
2022 7.4 6.2 6.7 7.7 6.5 7.5 6.8 0,1 10.0
2023 6.8 5.0 4.5 3.4 2,2 4.7 33 3.0 7.1
NGO Communications
2022 3.5 2.4 3.0 33 2.8 4.9 2,2 -1.7 7.0
2023 8.6 7.3 53 6.3 4.6 53 4.6 3.3 12.5
Freedom of movement
2022 1.4 1.9 1.5 2.1 2.1 2,2 1.5 1,2 2.4
2023 2.4 1.8 0.8 1.4 2.0 2.7 1.5 1.8 2.7

Source: compiled and calculated by the author based on data from [10, 11]

An assessment of the state of the main elements of the communications profile shows that
cultural, educational and economic relations occupy a special place in strengthening the
friendliness of countries in the post-Soviet space. Due to the expansion of the main components
of the survey in 2023 in the field of youth, religious and inter-religious communications, the
structure of the maximum scores has undergone changes. It should be noted that there has been a
noticeable increase in the specified parameters for the following groups of components: "Attitude
towards Russia, Russians, ethnic Russians within the country”, "Educational communications”,
"Scientific communications”, "Communications of NPOs" and "Freedom of movement”, the
values of the indicators for which have increased significantly.

According to monitoring studies, a higher level of friendly relations is noted in relation to
Russia, Russians and ethnic Russians within the country (Belarus, Kyrgyzstan, Tajikistan and
Turkmenistan). Sustainable communications are observed in the sphere of science and education.
According to prof. V.V. Komleva, the Russian Federation should be considered a political ally and
partner, and the weight of economic communications through projects and plans for cooperation
should increase significantly, strengthening the foreign policy vectors of post-Soviet states [10,
pp. 46-47].

The tension in foreign policy relations with Armenia has boomeranged on the quality of
communication links with Azerbaijan. The partnership links between Kazakhstan and Russia are
experiencing a special period of cooperation and partnership. According to independent domestic
and foreign experts, many countries are experiencing a process of politicization of history in a
modern interpretation. The ongoing change of generations is accompanied by information
dominance by the ruling political elite and the growth of a “new” worldview of the younger
generation of citizens and elites [10, p. 48].

Accordingly, the development of geopolitical and economic potential is accompanied by
numerous risks and threats. The main spatial and geographical factors include the significant
length of the external borders of the EAEU and CIS countries, the influence of foreign policy
actors [5, p. 174]. The latter are reflected in the dynamics of changes in the indicators: media
communications, freedom of movement and foreign policy relations and connections.

Of particular interest are the data on “NPO communications”, which have a steady upward
trend. The diversity of NPOs operating in various areas testifies to the active development of the
third sector of the economy — non-profit organizations. Their peculiarity lies both in their important
socio-economic significance and in their profound political and geopolitical transformational
changes. For example, the NPO “United States Agency for International Development” (USAID),
the National Endowment for Democracy and its branches, the Soros Foundations, the Eurasia
Foundation, etc., managed by “the bodies of the collective West”, are the direct “directors of color
revolutions” [14, p. 207].
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Taking into account the average number of employees of one NPO of 30 people [15, p.
19], the total number of people involved in work in the post-Soviet space can be estimated at 4.8
million people. The specified scale of employment of the population (in primary or additional
workload) is a significant factor in the socio-economic development of the population of the
countries. On the other hand, it represents a real potential for the “education” of agents of foreign
influence, which can manifest itself as an opposition force to the current government.

In achieving these goals, mass political communications, represented by media
communications, have a significant impact, which in the modern information space have acquired
new forms and instruments of interaction between political actors and their influence on the
“agenda” with the active imposition of the “necessary” opinion, views on the behavior of the mass
audience [6, p. 188].

The trends in the development of friendliness of communication regimes in the post-Soviet
space have caused an objective need to develop fundamental international acts of the Russian
Federation: the Concept of the Humanitarian Policy of the Russian Federation Abroad (Decree of
the President of the Russian Federation of 09/05/2022 No. 611) and the Concept of the Foreign
Policy of the Russian Federation (Decree of the President of the Russian Federation of 03/31/2023
No. 229). The main focus of the adopted documents is an updated system of views on the
humanitarian and foreign policy of the country, aimed at enhancing geopolitical and cultural-
humanitarian cooperation in the world.

Conclusion. The Greater Caspian area forms a new Eurasian geopolitical and cultural-
humanitarian space based on the conjugation of the Chinese mega-project “One Belt - One Road”
and the Russian initiative of the Greater Eurasian Partnership as a new architecture of international
security and multipolar civilizational development.

The consolidating core of this process is formed by the Caspian states and the CIS
countries, which, in cooperation with the Shanghai Cooperation Organization, extend their area of
influence to neighboring states. As a result, the consolidated effects on the processes of
strengthening multilateral international cooperation and developing modern communication
relations increase.

The key positive factor stimulating the development of the Greater Caspian and Central
Asian countries is the peaceful foreign policy of Russia and China, aimed at deepening economic
cooperation in the new multipolar world. Ensuring internal unity, multi-level interaction and
cooperation of the countries of the region will be achieved through joint efforts within the
framework of the coordinated policies of the SCO and BRICS states.

The updated foreign policy doctrine of the Russian Federation is aimed at activating and
reformatting the geopolitical and socio-economic strategic initiative to strengthen and further
develop interstate relations in the post-Soviet space. A special place in this concept is given to
improving the system of views on the processes of international cultural and humanitarian
cooperation, including in the field of youth policy.

The state of the main elements of the political communications profile indicates the
strengthening of international ties in the sphere of educational and scientific communications,
communications in the field of NPO. According to individual parameters and countries, economic
and cultural communications tend to decrease previously achieved cooperation ties.

Foreign policy actors continue to exert a noticeable influence on the quality of
communication relations, under whose influence the process of politicization of history and the
formation of new ruling national elites is taking place. Accordingly, the realities of the modern
world determine the need for global transformational changes and priorities for the strategic
development of the Russian Federation in both political and socio-economic and international
cultural and humanitarian cooperation.
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IMOJIMTUYECKUE HAYKHN POLITICAL SCIENCE
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Crparterusi 1 HHCTPYMEHThI MATKOM cuJibl Pecnydunku Kopes
Oxkcana AckepOueBHa Jlyry:xeBa

Ceepo-Kaskasckuii penepanbHbiii yHuBepcuteT, . CtaBponoins, Poccust
duguzhevaoksana@mail.ru; https://orcid.org/0000-0003-1589-1873

Annomayusn. C nomMowsbio noAUMUKY MASKOU CUTbL 20CYOapCcmeo Modicem 00Cmuyb yeieti nymem
DPACNPOCMPAHEHUs C80UX YEeHHOCMel, KYIbMYpbl, UCHOLb308AHUSA PeCypCcos, KOmopble 0elaiom CMmpaHy
NPUBIEKAMeENbHOU 015l 2paxcoan opyeux cmpau. Msexas cuna 6asupyemcs Ha maKux pecypeax, Kax
KYAbMYPHAsL U YeHHOCMHASL NPUBTEKAMETbHOCHb, NPUGTEKAMETbHOCHb IKOHOMUYECKOU MOOETU PA3GUMUST
cmpamvl, NPUGIEKAMeNbHOCMb noaumudeckol moodenu. Cmamovs noceswiena ucciedo8anuo Kopeckou
soanwl Hallyu, ucmopuu ee osnuxnosenus. ocobennocmeti popmuposanus msaekou cunvl Pecnybruxu
Kopes, nonynapuzayuu 6 medxncoyHapooHotli cpede. AGmop npumenuss mMemoovl UHCHMUMYYUOHATIBHO20 U
CMPYKMYPHO-YHKYUOHATbHO20 ananuza. Paccmompenvt uncmpymenmol u nanpasnenus MAeKOU CUbl
Pecnybnuxu Kopes.. Boiiu paccmompenst ucmopus u npoosudicenue xopetickux eonn Hallyu, Hallyu 2.0,
Hallyu 3.0, Hallyu 4.0. 3nauumenvuvimu pecypcamu msexou cunvbi pecnyoruxu Kopes sensiomcs
KOpetcKkuil KuHemamozpag (0opamol u (puibMbl), My3blKAbHASL UHOYCMPUS (2AAGHBIM 00PA30M KOPEUCKas
NON-MY3bIKA UIU K-NOW), C NOMOWbIO KOMOPHIX PACNPOCMPAHSEMCs UHpoOpMayusi o Cmpaxe,
MPAHCIUPYIOMCA ee YEeHHOCMU, Y8elUUUuBdaemcs Koauuecmeo mypucmos u m.o. lIpoananuzuposarsl
cmpamezus, pecypcul, uHcmpymernmul maekou cuibl Pecnyonuku Kopes. O0vsacHaemcsa 603HUKHOGEHUE U
yenewnoe pacnpocmpanenue ghenomena kopetickotl sonnst Hallyu.

KiroueBble cioBa: Msrkas cuia, PecrnyOiauka Kopes, cTpaTerusi MArKOW CHJIbI, HHCTPYMEHTBI
MSATKO# cHITBI, Kopeiickas BomHa Hallyu

Jas murupoBanus: /Jyeyxcesa O. A. Cmpamezus u uncmpymenmsl msaekou cuivl Pecnyonruxu
Kopes // Coepemennan nayka u unnosayuu. 2025. Ne 1. C. 213-218.https://doi.org/10.37493/2307-
910X.2025.1.19

Research article
The Republic of Korea's soft power strategy and instruments

Oksana A. Duguzheva

North-Caucasus Federal University, Stavropol, Russia
duguzhevaoksana@mail.ru; https://orcid.org/0000-0003-1589-1873

Abstract. With the help of soft power policy, the state can achieve its goals by spreading its values,
culture, using resources that make the country attractive to citizens of other countries. Soft power is based
on such resources as cultural and value attractiveness, attractiveness of the economic model of the
country's development, attractiveness of the political model. The article is devoted to the study of the
Korean wave Hallyu, the history of its origin, features of the formation of the soft power of the Republic of
Korea, popularization in the international environment. The author applied the methods of institutional
and structural-functional analysis. The tools and directions of the soft power of the Republic of Korea are
considered. The history and promotion of the Korean waves Hallyu, Hallyu 2.0, Hallyu 3.0, Hallyu 4.0
were considered. Significant resources of the soft power of the Republic of Korea are Korean cinema
(dramas and films), the music industry (mainly Korean pop music or K-pop), with the help of which
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information about the country is disseminated, its values are broadcast, the number of tourists increases,
etc. Conclusion. The strategy, resources, and soft power instruments of the Republic of Korea are analyzed.
The emergence and successful spread of the phenomenon of the Korean wave Hallyu is explained.
Keywords: soft power, Republic of Korea, soft power strategy, soft power tools, Korean wave
Hallyu
For citation: Duguzheva OA. Strategy and tools of soft power of the Republic of Korea. Modern
Science and Innovations. 2025;(1):213-218. (In Russ.). https://doi.org/10.37493/2307-910X.2025.1.19

BBenenne. Xammo —3To GEHOMEH MOIMYISIPHOCTH KOPEHCKOM KYJIBTYPhI, KOTOPBII BOIIIEI
B Moay B FOro-Bocrounoit Aszum B koHIE 1990-X rogoB. OcoOEHHO XaUTIO TOMYISPEH CPeIu
MOJIOJIS)KH, OYapOBaHHOU Kopelckoil Mmyswsikoi (K-pop), mopamamu (K-drama), dumbpmamuy,
MOJIOH, KyxHel u kpacoTtoil B Kutae, TaliBane, 'onkoHre, BbeTHaMe U T.11.

Kopeiickas BosHa — 3TO HalMOHAIBHBIM OpeHJ, CBSI3aHHBIH C paclpoCTpaHEHHEM
COBPEMEHHOM H0KHOKOPEUCKON KyJIbTypsl 10 BceMy Mupy. [Ipesunent Kum /I UxyH B cBOEH
MHayrypanuoHHoN peun B 1998 rony moayepkHys, YTO BCE YCUIIUS JTOJKHBI ObITH HallpaBJICHbI
Ha J100anu3alnoo KOpeincKol KyabTypsl B IIEJIOM. JTa peyb CTajla ONPEAEISIONIUM BEKTOPOM,
MOXXHO TMpPEANOJIOKUTh, UYTO (EHOMEH KOpEHCKOM BOJIHBI — 3TO pealu3alus Kypca Ha
«r700aTU3aIo KOPEHCKON KYIIbTYPBI.

Marepuajabsl U MeToAbl HcceAoBaHMil. B pabore ObuM NpUMEHEHBI METOJIbI
MHCTUTYIMOHAIBHOTO U CTPYKTYPHO-(DYHKIIMOHAIBHOTO aHajin3a, C MOMOIIbIO KOTOPBIX ObLIN
M3Y4EHbl MHCTUTYTHI U opranusaimu Pecniyonuku Kopes, oTBevaromiue 3a pa3paboTKy CTpaTeruu
MSATKOM CHJIBI U €€ paclipocTpaHeHHe 3a MpeaesaaMu rocyaapctBa. PaccMOTpeHbl HHCTpYMEHTHI U
HanpaiieHus MArkoit cuiel PecrryOnuku Kopes.

Pe3yabTarsl uccienopanuii u ux oocyxaenue. B 1998 r. npesunent IOxunoit Kopen
Kum [Ip Yxyn 3anyctun «Ilinan pa3BUTHS OJACPKKA UHIAYCTPUU XaJLJTIO» € LEJIbIO MTOBBIICHUS
LIEHHOCTH KyJIbTypHOU UHAYCTpUHU FOxHO#M Kopen. MUHHUCTEPCTBO KYJAbTYpPHI, CHOPTA U TypU3Ma
YCTAaHOBMJIO TAapTHEPCKUE OTHOIICHHUS ¢ (UpMaMH 1O CBSI3SIM C OOIIECTBEHHOCTHIO U
TEXHOJIOTHYECKHUMH KOMITAHUSMHU, YTOOBI BBIMTH Ha 3apyOeKHbIE PBIHKU JJIi KOPEHCKUX Apam,
¢unbMoB U My3bIkH. [locnenyronue aqMUHUCTPAIUU COXpPAHUIU 3TOT (POKyC, 100aBUB TaKHe
MHUIIMATHUBBI, KaK HAJIOTOBBIC CYOCUINHU U CTUMYJIBI [T cTapTamnos [1].

MuUHUCTEpCTBO KYIbTYPHl, CHOPTa W TypuU3Ma Hayallo yAEISITh 0co00e BHHMAaHHE
KyJbTYPHOMY JKCHOPTY KaK Ba)KHOMY AacHEKTy 3KOHOMHYECKOro pa3Butus B 1999 romy. C
nosiBienreM «Kopeiickoil BOHBD) ObUTH MPEIIPUHATHI MOMBITKH MPEBPATUTH FOXKHOKOPEHUCKYIO
KylIbTypy B MEXIYHApOJHBIM MPOAYKT. 3a IMOCIEIHHUE HECKOJbKO JIET KOpEeHCKas BOJHA
pacnpocTpaHuiach 3a pyoex Onaroaapst KyJabTypHBIM IPYIIaM B HEa3HaTCKUX CTpaHaXx.

Jlxozed Haii ormeuaer, uro B 1960 r. Pecniybnuka Kopest umena mpuMepHO ypOBEHb
HKOHOMMYECKOT0 OjarococtosiHus, kak ['aHa, ogHa u3 HamOojee MPOLBETAIONIIUX U3 HOBBIX
HezaBucUMbIX cTpaH Adpuku. B 2010 r. Pecnybnuka Kopest crama 11-if mo BenuuuHe
3KOHOMUKOU B mupe. OHa npucoenununack kK O9CP u sBisercs BaxxHbIM 4jieHOM «boblIon
nBaauatkw». OHa cTana nTuaepoM no BHeApeHuto MHTepHeTa U HHGOPMAIIMOHHBIX TEXHOJIOTUH.
Tpaguuuu KOpEHCKOro HCKYCCTBAa, peMeced M KyXHU PaclpOCTPAHWINCH IO BCEMY MHUPY.
Kopelickas KynpTypa Takke Iepecekiia I'paHHIbl, OCOOCHHO CpPeAd MOJIOJICKH B COCETHHX
a3uMaTCKMX CTpaHax, BIEUATJIAIONINH ycrex kopeiickoit nuacnopsl B CIIIA eme 0osibIie HOBBICHIT
IIPUBJIEKATEIBHOCTD KYJIBTYpPHI U cTpaHbl. B koH1e 1990-X ronos npousonien noaseM «Xamioy,
WM «KOPEHCKOM BOJIHBD) — PACTyIEH MOIYJISIPHOCTH BCETO KOPEMCKOro, OT MOJBI M KMHO IO
MY3BIKH U KyXHH [2].

Kopeiickas BoaHa mpolia HECKOJIBKO UCTOPUYECKUX dTanoB. OHa Havanach C 9KCIOpPTa
TesnecepuasioB U ¢uibMoB B KoHIe 1990-x romoB. B cepenmne 2000-x mnomyssipusyercs
My3bIKallbHas MHIYCTpHs, nosiBwiiach koHuenmwms Hallyu 2.0 (xopetickoii mom-my3siku) [3].
bnaronaps nu@poBbIM TEXHOJIOTHSIM HHTEPEC K KOPEHCKOM My3bIKE BBIPOC BO BCEM MUPE U YKe
pacripoctpanuics 3a npezaeiasl Bocrounoit Asuu. 3arem npoucxoaut Hallyu 3.0 (K-kynbTypa),
KoTOpast mo3xe oobenuHmiach B Hallyu 4.0 wim K-style [4].
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Lenpto Hallyu 2.0 ObuI0 OOBEIMHHTH COBPEMEHHYIO M TPAJAWIHOHHYIO KOPEHCKYIO
KyJIbTYypy JJsl JOCTH)KCHHUS TJI00aJbHOTO TPOJBIKEHUS OSTOr0 BHJAA KYJIBTYphl 4Yepe3
My3bIKalIbHYI0 HHIycTputo. Hallyu 2.0 nosiBuiics Ha cBet Gnarogaps CTpeMIICHHIO K KOpEHCKOH
KYJIBTYpe, TaKOM Kak KOpeUCKuid angaBuUT (XaHTbUIb), KOPEHCKas KyxXHsS (XaHCHK) U KOPEHCKUI
TPaIUIIMOHHBINA KOCTIOM (xaHO0k). 3nauenue Hallyu 2.0 3akmouanocs B pacIIMpeHUH XaJLIIO C
COBPEMEHHOU KyIbTypbl K-pop B TpaauIOHHBIE KYIBTYPhI, TAKAE KaK XaHTbIJIb, XaHCUK, XaHOK
(oM B KOpENCKOM CTUJIE), U AOOUTHCS UX MOMyaspu3anuu [5].

Lensto Hallyu 3.0 Obuto pacmpoctpaHeHHEe KOPEHCKON TPaIMIMOHHON KyJIBTYpBI IO
BcemMy wmwupy. Takum oOpasom, ¢ nHauyama 2010 r. Hallyu OGosbiie He orpanuumBajcs
KHHOWHIYCTPUEH W MY3BIKOHW, a HadaJl BKIIFOUATh B CeOS BCE KaHPBI KOPEHCKOH KyIbTypsl [6].
Hallyu 4.0 yxe Baeapsiercst B K-style, koTopslii ObLT IpH3HAH CaMbIM TIOMYJISIPHBIM B KOPEHCKO
KYJIBTYpE 3a pyOexoM.

PaszBute kopeiickoit kymbTypbl Hallyu Hampsmyio CcBsi3aHO ¢ AEATEIBHOCTBIO
npaBuTeNbecTBa. POpMaNbHO 3TO HAYAIOCh € 3acelaHusi KaOuHera MuUHHMCTpoB B 2005 r., Ha
KOTOPOM IMPaBUTENBCTBO MPU3HAJIO BaXKHOCTh HHIYCTPUH KPEaTUBHOTO KOHTEHTA U pa3paboTaso
IJIaH WX MOJJIEP’KKH Ha CUCTEMAaTUYECKOM OCHOBE /7Sl MOJAEPIKKHU BCeX CEKTOPOB [7]. JloKkymMeHT
«Cultural Diplomacy Manualy, omnybmukoBaHHBIE MUHHCTEPCTBOM HHOCTPAHHBIX €T |
toprosiu KOxHoit Kopeu, opuimanbHo 3akpenui «MsIrkyro cuiny». CoriacHo 3ToMy JOKYMEHTY,
HCII0JIb30BaHNE MATKOM CHIIBbI HAIIPaBJIEHO Ha: o0ecrieueHne Mupa 1 crabuinbHocTH Ha Kopelickom
MOJIyOCTPOBE,  pacllMpeHue TJ00adbHOrO0  COTPYJHUYECTBA, YKpEIUJICHHE IOTEHI[Hala
SKOHOMMYECKOTO COTPYIHHYECTBA, YCHUJIIEHHE KOPEHCKOIl poJin M MpecThka B HAIMOHAIbHOM
co00IIIeCTBe, YCHIIEHHE paOOThI JeTapTaMeHTa KOHCYJIBCKOHM CIyXObl, co3aanne 3PGEeKTUBHOM
CHCTEMBI JUIIJIOMATHH, IOCTPOCHHON Ha TOBEPHH.

WHCTpyMEHTBI MATKOM CHIIBI — KYJIBTypHAs UIJIOMATUs (MY3bIKa, KMHO, TPAJULIMOHHAS
KylbTypa ¥ T.J.), Hay4HO-oOpa3oBareilbHasi  JUIUIOMAaTHs  (CTHUNEHAWH, OOMEHHBI,
UCCIIEIOBATENIbCKUE MPOTpaMMbl), Typu3M (0O€3BH30BBIE DPEXHMBI, MY3bIKAJbHBIH TYpHU3M,
raCTPOHOMUYECKHUH TYpU3M H T.JI.), THBECTUIIMOHHAS IPUBJIEKATEIbHOCTD (JbIOTHI U MOJIEPHKKA
OT rocyJapcTBa A1 KoM(GOPTHOTO Pa3BUTHs OM3HECA U BJIOYKCHUSI MHBECTHUITUH ).

MunuctepctBo nHocTpanHbixX Jein Kopen (MOFAT) pa3zpabatbiBaeT cTpaTeruio BHEITHEH
MOJIMTUKH, YYaCTBYET B Pa3IMUHBIX MEKIAYHAPOIHBIX SKOHOMUYECKUX COOOIIECTBAX, YIIPABIAET
MEXJIyHapOAHbIMH JOTOBOPaMHM M COIJIAIICHUSAMHM, 3aIIMIIAET U MOIJEPKUBAET KOPEHCKHUX
rpaxJaH 3a pyOexoM, COACHCTBYeT KyJIbTYPHOMY COTPYJHMYECTBY M  aHAIU3UPYET
MEXJIyHapoAHble OTHOLIEHUs [8]. MUHHUCTEpCTBO KYNbTYphl, CIIOpPTAa W TypU3Ma 3aHUMAETCS
KyJbTYpHBIMH OOMEHaMH, OpraHu3alied U IPOBEJEHHEM MEXAYHAPOJHbIX CIOPTUBHBIX
MeponpusaTHil. EcTb 0T1enbl KylIbTypHON HHIYCTPUU, OTJE] UHAYCTPUM KMHO U BUJICOKOHTEHTA,
OTIIell MHAYCTPUU WIPOBOTO KOHTEHTa, orhen myonukauuid [9]. Kopeiickuit doun (Korean
Foundation) — rpaxxaaHckasi KOHCYJIbTATUBHAS TPYIIa B 00JaCTH OOLIECTBEHHOW JUIJIOMATHH.
OH opranu3yer MHOTOUYHUCIIEHHbIE MEXyHApOIHbIE (POPYMBI, NOIEPKUBAET MO3TOBBIE LIEHTPHI
3a  pyOexoM, HaydyHO-HCCIIEZIOBATEIbCKUE IPOEKThl, KOH(QEepeHUHH U  yOInKaluu
MEX/IyHapOAHbBIX OpraHU3aL1i.

Kopeiickoe areHTCTBO M0 KyJbType M KOHTEHTY mpu MuHucTepcTBe KynbTypsl (Kocca)
MIPEJOCTABIISIET CCY/Ibl HEOOJIBIINM KOMITAaHUSAM, MPOU3BOIAIIMM KyJIbTYPHBIE MPOIYKTHI, TAKHE
Kak TeJslenoy, GuibMbl, UTpbl U MynbTcepuainsl. Cpenu neneit 2030 r. — noajepxKKa J0CTHKEHHS
2 TPUJUIMOHOB BOH B SKCIOPTE U MPOJaXkax, MpeloCTaBIeHNEe KPEAUTOB U MHBECTUIINH B pazmepe
140 Mmummapa0B BOH, puHaHCHpoBaHUe 60 MUIUTMAP/IOB BOH HA KOMMEPIMAIN3ALUI0 TPOEKTOB
HUOKP, co3mate 50 Thicsy HOBbIX pabouux wmect [10]. IlpesmmeHTCkHil KOMHTET O
HalMoHaJIbHOMY OpeHauHry [11] 3aHumaercss mpoaBuwxeHueM riobanbHoro uMuka Kopen u
¢dbopmupoBanueM npeacrasiaeHuii o Kopee, ee KyabType, MOIepKUBAET KOPEHCKHUE PeAPUITUS
U TpaxaaH 3a pyoe:xoM. OH sIBJISETCS KOOPAMHAIMOHHBIM IIEHTPOM, KOTOPBI 0OBbeIuHSET U
KOHTPOJIUPYET YCIYIH, MpeaocTaBisieMble MpaBUTENbCTBOM. PopyM NMyOIUYHON AWIUIOMATUH
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Kopeu (KPDF) opranusyer Kpyrible CTOJIBI M CEMHUHAapbl, MPOBOJUT OIPOCHI, 3aIyCKaeT
HCCIIEIOBATENILCKUE TPOCKTHI, BHIPAOATHIBAET PEKOMEHAINH, HAIIPABICHHbIE HA TOBBIIICHHUE
3G GEKTUBHOCTH MTYOIUIHONW TUTUIOMATHH.

Kopeiickoe arenTcTBo mo mexayHaponHomy cotpyaHudectBy (KOICA) paGoraer Hax
noBbiieHueM 3¢ pextuBHOCTH porpamm ODA (oduumanbHONM TOMOIIN B HENAX Pa3BUTHA) T10
MIPEIOCTABICHUIO TOMOIIM  pa3BUBAKOLIUMMCS  cTpaHaMm  (0e3Bo3Mme3[Hasi IOMOUIbL U
TEXHOJIOTHYECKOE coTpynHuuecTBO) [12]. T'ocynapcrBennsiit mopran Korea.net 3amyctun pasaen
«Kopeiickuii KynbTypHBIA HEHTp 24 yacay, rie NpejcTaBieHa MHPOpMALUsS O MEPONPUITHSIX,
npoBoaumbix B Kopeiickux kyiabTypHbIX neHtpax (KKI) nmo Bcemy mupy. KKILI 3anumarorcs
MIPOJIBKEHUEM KOpeWcKoW KyabTypbl. Kopelickas KyJlbTypHO-MH(pOpMalMOHHAs Ciyx0a
(KOCIS) npu MunuctepcTBe KylnbTypbl, criopta u Typusma ynpasisger 33 KKI[ B 28 ctpanax
mupa [13].

Pecniyoniuka Kopest 3anumMaercs ri100aibHBIM MPOABUKEHUEM 3HAYUMBIX HAIMOHAIBHBIX
PECYPCOB «MSITKOW CHJIBD»: YCIIEIIHBIN ONBIT OBICTPON MOJEPHU3ALMH U JEMOKPAaTU3aLlUU CTPaHbl
1 OKa3aHHME KOHCYJbTAI[MOHHBIX YCIIYT CIIEHHUATUCTaM APYrUX CTpaH B MOMYJISIpU3ALMK JAHHOTO
OTIBITA; OIIBIT PACIPOCTPAHEHUS F0)KHOKOPEMCKIX KOMMEPUECKUX U KYIbTYPHBIX OPEHJIOB.

B crpanax, B koTopbix ctparerus Hallyu pazBopaunBaercsi BIOJIHE YCIIEIIHO, MOTYYAIOT
OOJIBIIYIO TOMYJIPHOCTh KOPEHCKUN CTHIIb JKM3HH, KOPEHCKUM TUIl MOTpeOsieHus: U CcepBuca,
CTaHOBSTCS BOCTpeOOBaHHBIMU Kopeiickue OpeHnpl M 3HameHHTOCTH. Pecnybnuka Kopes
HaMEpeHa COCTaBUTh KOHKYPEHIMIO SMOHMM B MPOABIKEHWHM HAa MHPOBBIE PBIHKM TaKHX
KYJbTYPHO-TEXHOJIOTHUECKHX PecypcoB SOft power, kak MyJIbTHILTMKAUS W KOMIBIOTEPHBIC
urpsl [14].

Kopeiickoe mpaBUTENBCTBO MBITAETCS  MOAJEPKaTh cPepy KyJIbTYpbl IyTeM
cyOCHAMpOBaHUS TPOU3BOJACTBA HEKOTOPBIX KOPEHCKUX ApaM, (HIBMOB, JOKYMEHTaJIbHOTO
KMHO. OIUH M3 KPYIHBIX MPOEKTOB IPABUTEIBCTBA — PACHPOCTPAHEHHUE KOPEMCKOTO S3bIKA.
MUHHUCTEPCTBO KYyJABTYpHl, CHOpTa M TypuU3Ma IUIAHUPYET OOBEIUHUTH BCE HHCTUTYTHI
KOpENCKOro sI3pIKa M0 BceMy MUpY o oqauM HazBaHueM — «The King Sejong Institute» (HazBan
B YECTh 3HAMEHHUTOTO 1aps, IPUIyMaBIIEro KOPeHcKkuii aapaBUT — XaHTbLIb).

MepornpusTus, CBSI3aHHbIE C MPOJBIKEHHEM KOPEMCKOro WCKyccTBa (Hampumep,
XYIO0>KECTBEHHBIE BBICTaBKU), KypupyeT MUHUCTEPCTBO MHOCTPAHHBIX JIe)l U TOprosiu. Kpome
toro, FOxxnas Kopes npuHumaer ydyactue B MexnpaBuTelbcTBeHHbIX KomuTeTax KOHECKO.
Hanpuwmep, B 2008 r Kopes cTana yieHOM MEXIPABUTEIHCTBEHHOTO KOMUTETa HEMATEPUATILHOTO
KYJIbTYPHOI'O HaCIEaAUs.

Peanuszyrorest cnegyromue uHUIMATUBBL cturnienaus «[nmobansnas Kopesy, co3manHas
g o0ydeHus: MHOCTpaHHbIX cTyneHToB B Kopee; mpoekt «Hacnaxnaiitech TXI9KBOHIOY;
nporpamma «Campus Asiay, 3aaua KOTOpoi — oTOOp U 00ydYeHHe TANaHTIMBOM MOJIOJICKH U3
CTpaH A3uH, a TaKKe KaMIlaHUs IO TMOOLIPEHUIO TOCTENPUUMHOTO M J0OpPOKeNaTelbHOTO
OTHOIICHUS KOPEHIIeB K MHOCTPaHIaM (OpraHu3aus KyJIbTypHBIX LIEHTPOB, B KOTOPHIX KOPEHIIBI
Morfnu Obl y3HaThb O JPYIHX KyJIbTypax, 3allyCK IporpamMM oOMeHa [Uisi CTUMYJIMPOBAHUS
OTKpbITOCTH Y uteneii FOxuHoi Kopen)

B SInonun, Kutae u na TaiiBane HaOmogaeTcs 3HAYUTENbHAS «AHTHUKOPEWCKAs BOJHAY
JBYDKEHUN M JIO3YHTOB, YTO CBMJIETEIBCTBYET Kak 00 ycmexe KOpeWCKOH BOJHBI, TaKk M O
HENPUATHH HEB3aMMHBIX MEXKYIBTYpHBIX 00MeHOB [ 15]. ['ocyaapcTBeHHOE ynpaBieHue paauo,
kuHO u TeneBuaeHus Kuras 3asBuno B 2005 1., uto «Kutail ObUT CIUIIKOM IIEIp B OTHOIICHUU
UMIOPTa KOPEHCKUX TEIEBU3NOHHBIX JIpaM, U MPU3BANIO K 0oJiee cTporomy mpoiieccy nokasa». B
HEM TaKXe TOBOPHIIOCh, yTo Kurail 1omkeH orpaHuuuTh 3(UpHOE BpeMsi KOPEHCKUX CepHaioB JI0
50%. Bckope mocne storo Kuraiickoe LleHTpanbHOE TeneBHIEHUE 3aABUIIO, YTO IIOCTENEHHO
COKpPATUT KOJINYECTBO BPEMEHH, OTBOJUMOIO KOPEHCKUM CepHallaM M MOXKET Ha4yaTh NIOKa3bIBaTh
0O0JIbIIIe TOHKOHTCKUX U TallBaHBCKUX cepualioB [16].

3axmodenue. Kopeiickoe nmpaBuTensCTBO pazpadaTbiBaia CTpaTeruy ISl IPOIBHXKEHUS
Msrkod cuibl. B 1998 r. kopeiickas agMuUHHCTpalusi onpenenuia Kypc Ha IJIoOanu3anuio
KOpEHCKOM KylbTyphl W Hadana (uHaHcHpoBaTh 3Ty obnactb. Pecmybmmka Kopest takke
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UCTOJB3yeT Hay4YHO-00pa30BaTENbHYIO JUIUIOMATHIO, TYPH3M, MPEJOCTaBISICT JBrOTHI JUIs
MpEeANpUHUMATENICH W HWHBECTOPOB. YCIEX KOPEHCKOW BOJHBI OOBSCHACTCS pPa3BUTHEM
MH(POPMAIMOHHO-KOMMYHUKAITMOHHBIX TEXHOJIOTHH, TipoiBrxkeHrneM uepe3 CMU u moanepxKoit
OT roCyZiapcTBa.
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Abstract. The city as a part of the socio-cultural space has its own uniqueness, which is expressed
in the formation of its image. "Locus branding™ (branding of the territory) is detailed by such concepts as
"identity of the city", "identity of the territory", "cultural city code", "tourist city code". The mechanisms of
branding the territory on the basis of "Locus branding™ are considered. The factors that have a positive
and negative impact on the formation of the tourist code of the resort city are identified. As a basis for the
study of the locus branding of the resort city, it is proposed to consider the following factors affecting the
coding of urban reality: natural, climatic; artistic works, historical events related to the city, architectural
characteristics, symbolic connection with famous personalities. The mechanisms of forming a positive
image of the city based on the emotional component are considered. Based on the conducted research, it is
concluded that it is necessary to differentiate territorial marketing strategies for the formation and
dissemination of a positive image of the resort city.
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Annomayusa. B cmamve uccnedyemcs 10pod Kak uacmv COYUOKYILIMYPHO2O NPOCMPAHCHEA
obnadaroweli ceoell YHUKATbHOCHbIO, YMO GbIpAdCAemcst 6 (opmuposanuu e2o umuodica. «Jloxyc-
Openouney (bpenoune meppumopuu) Oemanu3upyomcs MaKkumM NOHAMUSAMU, KAK «AUOEHMUKA 20pooay,
«audenmuKa meppumopuny, «KyIbmypHsiil KoO 20pooay, «mypucmudeckuti Koo 2opooay. Paccmompernvi
Mexanuzmvl  OpeHouposanus meppumopuu Ha ocHose «Jlokyc-6penounea». Bwvisenenvl @akmopul,
oxazvlgaroujue NOI0NHCUMENbHOE U OMpUyamenbHoe GIusHUe HA POPMUPOBAHUE THYPUCTHUYECKO20 KOOd
eopoda Kypopma (bpenoa).

KioueBbie cj10Ba: TeppUTOPUATBHBIA MapKETHHT, OpEHAWHT TEPPUTOPUH, JIOKYC-OpEeHIMHT,
UMUK ropojia, OpeH Topoaa, KyJIbTYPHBINH KO TOpojia, TYPUCTHUECKHI KO/ TOPOa, aiiIecHTHKA TOpoa

Jas uurupoBanusi: bamypos A. B., Kwwuwnesckas B. @. Jlokyc-Openoune xax snemenm

MeppumopuaIbHO20 Mapkemunea 20po0os-kypopmos Kasxasckux Munepanvuvix Boo I Cospemennas
nayka u unnosayuu. 2025. Ne 1. C. 215-226. https://doi.org/10.37493/2307-910X.2025.1.20

Introduction. In 2021, the Russian government presented the national project "Tourism
and Hospitality Industry". The main goals of the national project are the development of domestic
tourism, the creation of additional jobs in the industry, and the development of tourism
infrastructure. Opportunities are also created for self-realization and development of talents, the
creation of conditions for the education of a harmoniously developed and socially responsible
individual based on the spiritual and moral values of the peoples of the Russian Federation,
historical and national-cultural traditions, real growth in the export of non-resource non-energy
goods, a comfortable and safe living environment, improved quality of the urban environment, etc.
According to Rosstat, the total number of tourist trips of Russians for 9 months of 2023 amounted
to 134 million trips, which is 16.48% more than for the same period in 2022. The tourist flow was
distributed among the federal districts as follows: 30.1% went to the Central Federal District,
20.6% to the Northwestern Federal District, 18.8% to the Southern Federal District, 10.3% to the
Volga Federal District, 7.5% to the Siberian Federal District, 5.2% to the Ural Federal District,
and 3.8% to the North Caucasian and Far Eastern Federal Districts each.

Main part. The terms “country marketing” and “country branding” were first developed in
2002 by marketer S. Anholt. Subsequently, these terms were detailed depending on specific -
marketing objects. For example, “territorial brand” or “city brand”, etc. [1].

Researchers divide territorial brands into:

— Local (brand of a local territory within one city or city district)

— National (the brand exists within the borders of a certain country),

— Multinational (country brands are positioned on a global scale) [15].

Kotler F., Asplund K., Rein I., Haider D. consider city marketing as an activity that allows
for a systematic development of a set of measures within the framework of urban policy with the
involvement of basic marketing technologies, tools and strategies. The authors position residents,
tourists, investors as consumers, and the goods are countries, regions, cities [8].

Arzhenovsky 1. V. believes that the marketing strategy of each city is a unique product that
cannot be automatically copied, but can only be cultivated based on local conditions. The author
suggests including in the city marketing plan: The city's image, its attractions, infrastructure, public
support, and city advertising [2].

Other researchers replace the term territory with the term "locus” (from Latin: locus - place,
loca places, areas connected with each other academic.ru), and the term territorial with the term
"locus". It is assumed that they are applicable to different types of city territories: center, district,
streets.

"Locus branding" (territory marketing) is detailed by such concepts as "city identity",
"territory identity", "cultural code of the city". The term "identity" is translated from English as
identity, personality, originality. Authors Mantushkina A.Yu., Beketova T.S. claim that "identity"
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by means of design conveys to the user the necessary information through recognizable images,
meanings and symbols and is a powerful factor in the development of the city as a tourist center
[10].

Fedotova N. G., Shcherbinina N. G. consider the cultural code of the city as a system of
objects and symbols, recording and transmitting its individual style and identity. As a basis for
studying the cultural code of the city, it is proposed to consider the following factors: nature and
climate, artistic texts, where the city is understood and presented in an artistic context, mythology,
historical events associated with the city, spatial characteristics (architecture, monuments, street
names), symbolic connection with famous personalities ("geniuses of the place™), poems, memes
and blogs [17, 18].

Some authors consider the locus- brand as a cognitive phenomenon, representing a set of
expectations, memories, associations, caused by a particular geographical location and forming a
stable emotional connection with the recipient. Thus, being part of the psychological sphere, the
brand affects the feelings and emotions of consumers. All this makes its developers turn to human
values [5, 6, 7, 9].

P.B. Parshin classifies national cuisine, drinks, architecture, commercial brands, etc. as the
main attributes of a “locus brand” [11, 12].

The standard for building a "locus brand™ is to create a certain image through a myth or
legend associated with a given territory, landmark, etc. As a rule, otherworldly forces may act in
a legend along with people and animals. Therefore, a legend may not always be associated with
real events or phenomena. There are exceptions when the legendary hero was a historical figure
[4,14].

"Locus branding” in Russia is being formed on the wave of development of domestic
tourism, which uses patriotic feelings for the Motherland. Its peculiarity lies in the rebranding of
Russia as an original country-civilization , possessing a unique production potential, which is
based on scientific, educational opportunities, multicultural traditions, rich natural and recreational
resources. The leading role is played by old and new regional brands of goods and services bearing
the "Made in Russia” mark. For example, Vologda butter, resorts of the Altai, Krasnodar and
Stavropol Territories.

Since 2022, the All-Russian competition for the best projects of the tourist code of the city
center among the subjects of the Russian Federation has been held. Applicants for a subsidy must
prepare a project of the so-called tourist code of the city center (a single space with attractions,
pedestrian zones, fairs, photo zones and viewing platforms, a modern navigation system and
infrastructure for people with disabilities)

Rostourism defines a city’s tourist center as a city territory with an area of up to 100
hectares, at least 50% of whose capital buildings were built before 1960, which has tourist
resources and is open for unimpeded use by an unlimited number of people [13].

Materials and research methods. The aim of our research is the need to conduct
marketing research on the rebranding of Russian regions in the field of tourism, as an original
country-civilization with unique production, natural, and human potential.

Our empirical studies have allowed us to determine indicators for assessing the “brand
locus” of Caucasian Mineral Waters resort cities:

1. “Natural landscape and natural resources” (mountains, river, lake, open mineral springs),

2. "Architectural environment of the pedestrian part of the city center (resort boulevard)"

(buildings of the 19th century and older, architectural styles, churches, colonnades, stairs),
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3. "Tourist infrastructure™ (hotels, catering facilities, places selling souvenirs and folk and
artistic crafts (markets), cable car),

4. “Historical events, works of art where the city is understood and presented in an artistic
context” (military actions, scientific expeditions, entertainment of the class elite, historical figures
who visited the city, works of art (books, films, paintings),

5. “Identity (originality) of the city in visual symbols” (recognizable places of the city in
souvenirs, advertising).

The sources of information used were official statistical reference books, scientific
publications, mass media, etc. The indicators are presented in relative indicators of the structure,
which is stable over time. The standard values of the indicators are based on the results of the
analysis of studies by domestic and foreign specialists, industry characteristics, and author’s
observations. To process the obtained data, comparison and grouping methods were used.

There are three main stages in the development of rating systems [3]:

1. Formation of a system of indicators used to calculate the rating.

2. Formation of a regulatory framework for each indicator.

3. Development of an algorithm for the final rating assessment of the region's
competitiveness

Each of the Caucasian Mineral Waters resort towns was given a score from 1 to 3 based on
the specified criteria:

For each selected indicator, a regulatory framework of 3 reliability classes was formed:

1 point - this component of the tourist code is weakly expressed

2 points - this component of the tourist code is moderately expressed

3 points - this component of the tourist code is clearly expressed

In our study, in the block “Natural landscape and natural resources”, “Architectural
environment of the pedestrian part of the city center (resort boulevard)”, the standard values of the
indicators are set in reverse order according to reliability classes: the first is the worst, the last is
the best.

Research results and their discussion. The famous European resort town of Karlovy Vary
as a reference example and give a description of the "brand locus™ assessment indicators for resort
towns. The presence of a mountainous area (valley), a river embankment (natural lake) on two
banks (Tepla River), a resort boulevard inscribed in the natural landscape, has dense development
and an authentic color scheme and architectural style.

The resort boulevard is long enough for a leisurely stroll (from the Pup Hotel to the Postal
Bridge 1.8 km). At the beginning or end of the pedestrian streets there is a resort park with a cable
car and an observation deck.

There are colonnades, cascading stairs, squares, lawns. Pedestrian bridges are thrown
across the river. The "resort boulevard” is usually pedestrian, stretches the entire length of the river
or consists of small streets. The names of the street and squares reflect the historical stages of the
city's development and bear the names of famous people who visited this place throughout the
city's history.

There are buildings from the 19th century and older, the architectural style is baroque and
neoclassicism, at the turn of the 19th-20th centuries. Art Nouveau and postmodernism. There are
religious buildings of different eras (church buildings). The presence of architecturally designed
drinking mineral springs and open springs for bathing. These are colonnades and pavilions built
either next to the source or the source is under the roof.

The places of sale (one or two small markets) of souvenirs, folk and artistic crafts and food
products authentic for the given area are highlighted. Recognizable places of the city, which are

222



CoBpemeHHas HayKa u nHHosauuum. 2025. Ne 1

present in souvenir products, are clearly identified. Within the resort boulevard there are hotels
and catering facilities.

There is a railway station in the Art Nouveau or Post-Art Nouveau style of the late 19th -
early 20th century. An art theater and a local history museum are a must. Infrastructure for concerts
and other mass events (conventions, film festivals (modern concert hall) has been created).

There are myths and legends that reflect the history of the city. An extensive list of famous
guests who visited the city at different historical times has been compiled: royalty, poets,
philosophers, artists, writers, scientists, politicians.

Table 1 — Natural landscape and natural resources

Lake
natural/
Mountain River Valley antsr:opog ter\;?;?rztcﬂ?’gs(
locality (embankment) something (up to 10 sum
Settlement (up to 700m-1|  (No river-1 happened Km.-1 oints Rating
701-900m.-2 1 river-2 zr?(Fj)eniya 11-30.km P P
Bol.900-3) 2 rivers-3) (natural-3) Bol.30—£’;)
dam-2
pit-1)

K.Vary 1 3 2 3 9 3
Pyatigorsk city 3 2 2 2 9 3
Kislovodsk city 3 3 2 3 11 3

Essentuki city 1 2 2 1 6 1
city of
Zheleznovodsk 2 ! 3 3 9 3

Mountainous terrain is typical for most of the cities under study, except for Yessentuki.
Elevation differences range from 500 m to 1500 m, which makes it possible to form terrain cures
of varying difficulty. The cities of K.VVary and Kislovodsk have terrain cures over 30 km long. The
presence of open water sources within the city (a mountain river or several rivers, lakes of various
origins) allows differentiating the brand of the place. In the cities of K.Vary and Kislovodsk, there
are rivers within the tourist pedestrian zone. All the cities under study have resort parks (national
parks) of varying sizes (Table 1).

Table 2 — Architectural environment of the pedestrian part of the city center (resort boulevard)

Resort ; A
Continuous Buildings o o
St of | development | 10th century | BYEREECT | BEICHIAT o oionnade
Populated streets) (uE)attg 2/8_3 olderaphdan % half (20% v.) | half (2096). (1page-1
pareareet ) vy |02 aproand | "Bight | Bihes” | 35
1-1.5km.-2| POt e Bol.40-3) Bol.40-1) '
bol.1,5-3) Bol.40-3)

K. Vary 3 3 3 1 3 3
Pyatigorsk city 2 3 2 3 2 2
Kislovodsk city 1 3 2 2 2 2

Essentuki city 1 1 2 3 2 -
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Zheleznovodsk city 1 2 1 1 1 1

To differentiate the "brand locus”, we have identified such a concept as a resort boulevard.
A resort boulevard is a street or several streets that are located in the tourist center of the city, have
a linear structure and continuity of development, architectural structures of the 19th century and
early 20th century, associated with recreation and providing the cultural code of the city.
Boundaries of the pedestrian zone of the resort cities of the Caucasian Mineral Waters:

— The resort town of Kislovodsk: pedestrian zone 0.8 km (Resort Boulevard from Kirov
Street to the Narzan Gallery and further to the Colonnade of the resort park),

— Resort town of Pyatigorsk: pedestrian zone 1.4 km (Gagarin Boulevard from the karst
lake Proval to the Academic Gallery and to Kirov Street (Flower Garden Park, Gukasov coffee
shop),

— The resort town of Yessentuki: pedestrian zone 0.78 km. (from Vokzalnaya Street to
Internatsionalnaya Street to Teatralnaya Square passes into the Kurortny Park (from
Internatsionalnaya and Krasnoarmeyskaya Streets to Frunze and Razumovsky Streets along the
border of the Kurortny Park),

— Resort town Zheleznovodsk: pedestrian zone 0.95 km. (from Lermontov Street to
Tchaikovsky Street along the border of the Resort Park).

Continuity (sparseness) of development up to 20% is observed in the cities of K.Vary,
Pyatigorsk, and Kislovodsk.

Buildings of the 19th century and older are more than 40% present in the city of K.Vary.
Buildings of the first half of the 20th century predominate in the cities of the Caucasian Mineral
Waters (Table 2).

Table 3 — Architectural environment of the pedestrian part of the city center (resort boulevard continuation)

o Architecturall Architecturally
) Religious y designed designed
Cascade stairs| buildings mineral mineral ]
Populated (1 page -1 Church springs for springs for Sum Rating
paragraph 2p.-2 (up to 3-1 drinking bathing points
3p.-3) 4-5-2 (upto2p.-1 | (upto2p.-1
Bol.5-3) 2p.-4-2 2p.-4-2
Bol.4-3) Bol.4-3)

K. Vary 1 3 3 3 26 3
Pyatigorsk city 1 2 2 3 22 3
Kislovodsk city 1 2 3 2 20 3

Essentuki city - 1 2 2 14 1
Zhelezpovodsk 2 1 3 1 14 1
citv

Colonnades and cascade stairs, architecturally designed mineral springs for drinking and
bathing, as an indispensable attribute of resort architecture are present in most of the cities studied.
The architectural environment of the pedestrian part of the city center is more expressed in the
sum of points in the cities of K.Vary, Pyatigorsk, and Kislovodsk.

Table 3 — Tourism infrastructure

Settlement Hotels (until 10-1 11-30-2 | Sanatoriums (up to 20-1 | Catering Facilities (up to
bol.30-3) 21-40-2 more than 40-3) | 100-1 101-200-2 more
K. Vary 3 3 3
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Pyatigorsk city 2 1 3
Kislovodsk city 2 3 2
Essentuki city 1 2 2
Zheleznovodsk city 1 2 1

Tourist infrastructure (hotels, sanatoriums, catering facilities, cable car) is more developed
in the cities of K.Vary, Pyatigorsk, and Kislovodsk. (Table 3)

Table 4 — Tourism infrastructure (continued)

Populated City Theatre City Museum Cable car Sum Rating
paragraph (no-1 (up to 3-1 (no-1 points
60g.20v.-2 3-6-2 1st page..-2
19th century - Bol.6-3) p.2-3)
early 20th
K. Vary 3 3 3 18 3
Pyatigorsk city 3 2 2 13 3
Kislovodsk city 3 3 2 15 3
Essentuki city 2 2 1 10 2
Zheleznovodsk city 1 1 1 7 1

City theatres built in the 19th century and early 20th century are located in K. Vary,
Pyatigorsk, and Kislovodsk. According to the results of the tourist infrastructure table, the
quantitatively highest rating was assigned to K. Vary, Pyatigorsk, and Kislovodsk.

Table 5 — Historical events, works of art, where the city is understood and presented in an artistic context

Myths,
Historical events legends Visiting famous people
Populated (Royal Hunt-3 (with the participation of (Up to 50 people-1
paragraph Military Actions-2 king-3 51-100 people-2
Scientific expeditions-1) prince, khan-2 More than 100 people - 3)
common people-1)

K. Vary 3 3 3
Pyatigorsk city 2 2 1
Kislovodsk city 2 1 2

Essentuki city 2 2 1
Zheleznovodsk city 1 2 1

The time of the foundation of Karlovy Vary (Carlsbad) and subsequent legends are
associated with the hunt of the Holy Roman Emperor Charles 1V in the 14th century. The
foundation of the cities of the Caucasian Mineral Waters occurred as a result of military actions
and subsequent scientific expeditions in the late 18th and early 19th centuries. The myths and
legends of the cities of the Caucasian Mineral Waters feature various characters from a prince
(khan) to ordinary people (shepherd).
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Visits of famous people (kings, Emperor Peter I, aristocrats, creative intelligentsia) to the
city of K. Vary were associated with recreation and entertainment. In the first half of the 19th
century, the cities of the Caucasian Mineral Waters were visited by officers and nobles who
participated in military operations in the Caucasus, and famous writers and poets were present
mainly in the role of war correspondents (Table 4).

Table 6 — Historical events, works of art, where the city is understood and presented in an artistic context
(continued)

Populated Fegtutrée gi!rlns Event tourism Sum ;
s | CBRE ORGSR | e
K. Vary 2 3 14 3
Pyatigorsk city 2 1 8 2
Kislovodsk city 3 2 10 3
Essentuki city 1 2 8 2
Zheleznovodsk city 1 1 5 1

For historical decorations when filming feature films, directors actively use architectural
structures of resort cities. In terms of the number of feature films shot in the city, the city of
Kislovodsk leads, in terms of quality, the city of K.Vary ( the 2006 film about the adventures of
James Bond "Casino Royale").

All the listed resort cities participate in event tourism (film festivals, city holidays, etc.).
In K.Vary, the international film festival has been held in the Thermal Hotel since 1946.

Table 7. Identity (originality) of the city in visual symbols

Recognizable Historical Recognizable | Recognizable
places street names, city places in Symbols
Populated Cities areas souvenirs % Cities in Sum Ratin
paragraph (up to 20-1 diversity (up to 50%-1 Advertising points 9
21-30-2 (activists 19 50-70%-2 (animals, birds,
bol.30-3) |and the beginning more than 70%- ceramics)

K. Vary 3 3 3 3 12 3
Pyatigorsk city 2 2 3 3 10 3
Kislovodsk city 2 2 3 3 10 3

Essentuki city 2 2 2 2 8 2
Zhelez_novodsk 1 1 1 1 4 1
citv

In terms of the total score for the indicators Recognizable places of the city, historical
names of streets, squares, the city of K.Vary is definitely in the lead. Historical names of streets,
squares in honor of public figures of the cities of the Caucasian Mineral Waters are not very
diverse. These are poets and writers of the "Golden and Silver Age of Russian Literature” and
revolutionaries and figures of the USSR.

The range of souvenirs is approximately the same: Becherovka liqueur (K. Vary), various
herbal teas (KMV cities), mugs with a spout for drinking, cosmetics based on mineral waters and
mud, porcelain tableware, crystal and boxes (K. Vary), wooden tableware (KMV cities), street art.

The differentiation of souvenirs in K. Vary is more than 80%, in Pyatigorsk - 63%, in Kislovodsk
- 54%.
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Symbols of cities in the form of animals, birds, reptiles: deer (chamois) (city of K. Vary),
eagle with a snake in its claws (city of Kislovodsk, city of Pyatigorsk), eagle with a mace (city of
Yessentuki) (Table 6).

The deer is considered to be the embodiment of strength, courage, determination and
prudence. The deer's antlers are connected to the branches of the Tree of Life and symbolize the
sun's rays and fertility.

The Eagle symbol is associated with vitality, health, longevity, and the snake with illnesses
and ailments. There is a legend about an Eagle who was healed from a fatal snake bite by falling
into a mineral water spring.

There is a problem with differentiating the symbols of Kislovodsk and Pyatigorsk: an eagle
with a snake in its claws.

Table 6. Summary table of the point-rating assessment of the “brand locus” of
the resort cities of the Caucasian Mineral Waters

| Na(ljtural Tguri%ts Architectur| Historical Ide_ntilt_y
andscape zec a events, | originality )
P;)lpaulsée% and natural|infrastructu| Wednesday art cities in Sotims Rating
paragrap resources re (resort military visual P
structure | boulevard) | production | symbols
K. Vary 9 18 26 14 12 79 3
Pyatigorsk 9 13 22 8 10 62 2
City of Kislovodsk 11 15 20 10 10 66 2
Essentuki city 6 10 14 8 8 46 1
G. Zheleznovodsk 9 7 14 5 4 39 1

Conclusion. The city of K. Vary received the highest score (79) for the following
indicators: Natural landscape and natural resources (the Tepla River flows into the Ohie River),
tourist infrastructure (the Pupp Hotel), architectural environment (spa boulevard) (Five
Colonnades), and historical events, works of art (emperors Charles IV and Peter I), identity
(originality) of the city in visual symbols (Deer-chamois on a rock, Geyser spring (Zidlo),
Becherovka monument).

The city of Kislovodsk received the highest score (66) for the following indicators: Natural
landscape and natural resources (the Olkhovka River flows into the Podkumok River), tourist
infrastructure (the building of the Narzan sanatorium, the former Grand Hotel), architectural
environment (resort boulevard) (Narzan Gallery, Main Narzan Baths), historical events, works of
art (the poet Pushkin, the singer Shalyapin), identity (originality) of the city in visual symbols
(eagle, snake on a rock, Narzan Gallery, Colonnade of the Resort Park).

Pyatigorsk received the highest score (62) for the following indicators: Natural landscape
and natural resources (Mount Mashuk, Mount Goryachaya), Tourist infrastructure (Bristol hotels,
Intourist hotel), Architectural environment (resort boulevard) (Proval spring, Academic and
Lermontov gallery), Historical events, works of art (poet Lermontov, writer Leo Tolstoy), Identity
(originality) of the city in visual symbols (Eagle, snake on a rock, Proval, place of Lermontov's
duel)

The city of Yessentuki received the highest score (46) for the following indicators: Natural
landscape and natural resources (Resort Park), tourist infrastructure (Staro-Kazennaya Hotel
(Healing Key Sanatorium), architectural environment (Resort Boulevard) (Balneological and mud
therapy center named after Semashko, Theatre Square), historical events, works of art (General
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A.P. Ermolov, Maxim Gorky), identity (originality) of the city in visual symbols (Balneological
and mud therapy center named after Semashko, Theatre Park).

The city of Zheleznovodsk received the highest score (39) for the following indicators:
Natural landscape and natural resources (Mount Zheleznaya, Mount Razvalka), tourist
infrastructure (Gorny Vozdukh sanatorium), Architectural environment (resort boulevard)
(Pushkin Gallery, the Palace of the Emir of Bukhara), historical events, works of art (the poet
Lermontov, Gumilev, the writer Leo Tolstoy), the identity (originality) of the city in visual
symbols (the mug "Byuvette", Pushkin Gallery, the cascading staircase of the Resort Park).

When developing territorial marketing strategies for the formation and dissemination of
a positive image (brand) of a resort city, it is necessary to differentiate (Table 6):

— identity (originality) of the city in visual symbols, symbolic connection with famous
personalities (cities of Pyatigorsk and Kislovodsk),

- the city center (Kurortny Boulevard) from the Kurortny Park, the identity (originality) of
the city in visual symbols, symbolic connection with famous personalities (the cities of Yessentuki
and Zheleznovodsk).
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TpedoBanus k 0pOpMIIEHHIO M cJa4e PYKONHCel B PeIaKIHI0 KypHaJia
«COBPEMEHHASI HAYKA 1 HHHOBALIU»
CaugerenbeTBo 0 perucrpamuu [T1 Ne ®C77-51370

ot 10 oxTs16pst 2012r.
C Kq)y TISSN: ;’;OY’TMOXF

\(//

PEHaKIIl/ISI AKypHaJIa COTPyAHHYAECT C aABTOpPaMH — MpenoaaBaTe/JiiMH BY30B, HayYHBIMH
paﬁOTHHKaMI/I, aCMMpPaHTaAaMH, TOKTOPAHTAMH U COUCKATCIAMH YUCHBIX cTenenei

JKypHnan my6aukyeT MaTepHuajbl B pa3ieiax:

Texnuueckne HAYKH: KJIacCHYeCKHE MCCIeT0OBAHNS H HHHOBAINT

Wudopmarnka, BEIUUCIUTENbHAS TEXHUKA U YIIPABICHNE

TexHomorus NpoJOBOJIBCTBEHHBIX MPOYKTOB

JuckyccnoHHbIE CTATHI

KpaTtkue coodueHust

ITosuTHYecKne HAYKH

Ilonuronorus

MaTepI/IaJ'ILI B PEAAKIMIO XYypHaJia IPUHUMAIOTCSI B COOTBETCTBUU C Tpe6OBaHI/I$[MI/I K O(bOpMJ'ICHI/I}O Hu caayec
pyKOMHUCel MOCTOSIHHO W MYOJHMKYIOTCS TMOCJe 00s3aTEIbHOr0 BHYTPEHHErO pELEH3UPOBAHUS M PEIIeHUs
PENaKIMOHHOM KOJIJIETHHU B TOPSIIKE OUEPETHOCTH OCTYIICHUS ¢ Y4ETOM pyOpHKalMy HOMepa.

1. JIns onTUMU3aIMU PEAAKIMOHHO-U3AATENbCKOM MTOITOTOBKH PelaKIHsl IPUHUMAET OT aBTOPOB PYKOITHCH U
COIYTCTBYIOLINE UM HEOOXOANMBIE JOKYMEHTHI B CIIEAYIOLICH KOMILUIEKTALNH:

1.1. B meuaTtHOM BapuaHTe:

OTneyaTaHHbIA IK3eMIISAP PYKONUCH

O0bem cratbu: 6-12 crpanun (opuruHanbHas craths), 15-20 crp. (0o030pHas crathsi), 2—3 cTp. KpaTkoe
coobmenne. TpebGoBaHusi K KOMIIbIOTEpHOMY Habopy: ¢opmatr A4; xernp 12; mpudt TimesNewRoman;
MEXCTPOUHBINA UHTEpBai 1,15; HyMepauus cTpaHull BHU3Y M0 HEHTPY; Mo Bee 2 ¢M; ab3anHblil oTetym 1,25¢M.

Caenenusi 00 aBTope (Ha PyCCKOM M AHTJIMIICKOM SI3BIKAX)

CeezieHHs1 JIOJDKHBI BKJIIOYATh clenyromryro uHpopMmarmioo: GUO (MoaHOCThIO), ydeHasl CTEIleHb, Y4eHOe
3BaHHeE, JOJDKHOCTD, MECTO H aJipec paboThI, apec IEKTPOHHON ITOYTHI U TeIe(OHbI IS CBS3H.

1.2. Ha snexTpoHHOM Hocutenle B oTAenbHbix (ainax (CD-DVD pguck wnm ¢ueni-kapra): DIeKTPOHHBINA
BapHaHT PYKOIUCH B TEKCTOBOM penakrope Word (HasBanue Qaiina: «®Damunus M.O. crates»); Csenenus o0
aBTope (Ha3Banue ¢aitna: «PamumusN.O. cBenenus o6 aBTope»).

1.3. OT3bIB HAYYHOTO PYKOBOAUTENS (U151 ACTIUPAHTOB, a/ILIOHKTOB M cOMcKaTeneil). [lofmiuceiBaeTcss HayqHbIM
PYKOBOAMTENEM COOCTBEHHOPYYHO.

1.4. PerieH3us crienuanicta B JJAHHOW HaydHOUM cdepe, UMEIONIEro YU4eHYIO CTereHb. [1oamuch perieH3eHTa
JOJDKHA OBITH 3aBEpPEeHa COOTBETCTBYIOIIECH KaIPOBOH CTPYKTYpOi (perieH3us JOIDKHA OBITh BHEITHEH 110 OTHOIICHUTO
K Kadeape win IpyroMy CTpYKTYPHOMY HOJpa3/ielIeHUI0, B KOTOPOM paboTaeT aBTop).

1.5. DkcnepTHOE 3aKitoYeHne (U1 TEXHIYECKUX HayK). Bo Bcex MHCTUTYTaxX CO3JaHbI 3KCIIEPTHBIE KOMUCCHH,
KOTOpBIE MOMUCHIBAIOT SKCIEPTHBIE 3aKIIIOUSHUS O BOSMOJKHOCTH OITyOJIMKOBAaHHS CTATHH B OTKPBITOM MEYaTH.

2. CTaTbs IOIDKHA COAEPIKATH CIEAYIOLIHE HIEMEHTH! OpOpMIICHHS:

uraekc YJIK (Ha pyccKoM si3bIKe);

(haMuIIHIO, UMS1, OTIECTBO aBTOPA (ABTOPOB) (MM M OTYECTBO MOJTHOCTHIO) (HA PYCCKOM W aHTJIMHCKOM SI3BIKaX);

Ha3BaHHWE (Ha PYCCKOM U aHTJIMHCKOM SI3BIKaX);

MecTo paboThI aBTOpa (aBTOPOB) (B CKOOKAaX B IMEHUTEIBHOM TIaJIeke) (Ha PYCCKOM U aHTIIMHCKOM SI3BIKAX);

KpaTKyo aHHOTAIHIO cojiepxkanus pykonucu (200-250 crioB, He AOMKHBI IOBTOPSITH Ha3BaHUE) (HA PYCCKOM U
AHTIIMHACKOM S3BIKAX );

CMHCOK KJTFOYEBBIX CJIOB MM ClIoBOcoueTanuii (3—15) (Ha pycCKOM 1 aHIIIMICKOM S3bIKAX);

3. OdopmiieHre pUCYHKOB, (HOPMYI U TAOIHIIL:

Pucynku u Ta0JMIBI BCTABISIIOTCS B TEKCTe B HY)KHOe MecTo. CCBUIKM B TEKCTe Ha TaONWIBI M PUCYHKH
00s13aTeNbHBI. 3a Ka4eCTBO PHCYHKOB N (GoTorpaduii peaakiust OTBETCTBEHHOCTH HE HECET.

3.1. Odopmiierne pucyHkoB (TpaduKoB, AuarpamMm):

BCE HA/IIHICH HA PUCYHKAX JOJKHBI YHTATHCS;
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PUCYHKH JIOJDKHBI OBITH O(OPMIICHBI C YyY4eTOM OCOOCHHOCTH 4YepHO-Oenoi medaTH (peKoMeHIyeTcs
HCIIONB30BaTh B KAYECTBE 3AJIUBKH PA3JIMYHbIC BHABI IITPUXOBKH M Y30pPOB, B TpadMKax pa3iH4YHbIC BHIbI JTHHHNA —
MYHKTUPHBIE, CIUIONIHBIC U T. [, pa3HOe 0(OPMIICHHE TOYCK, IO KOTOPBIM CTPOHUTCS TPadUK — KPY)KOUKH, KBapaThl,
POMOBI, TPEYrOILHUKH); LIBETHBIE U MOJIYTOHOBBIC PUCYHKU HCKITFOUAFOTCS;

PHCYHKH [IOJDKHBI YHMTAThCS OTACNBHO OT TEKCTa, MOITOMY OCH JOJDKHBI HMMETh Ha3BaHWUEC M CAWHHIIBI
H3MEpEHHS;

pucyHku HyMepytotcsi cHu3y (PucyHok 1 — HasBanme) m BeImonHsOTCS B TpaduueckoM pemakrope 10
KerjeMm (mpudrom).

3.2. Odopmnierne dopmyin: (GopMysabl BBIIOIHAIOTCA B mporpamme pemaktop dopmyn MathType; 12
mpu¢TOM, BHIPABHUBAIOTCS 10 IIEHTPY, UX HOMEpa CTaBSTCS NMPU MOMOIIHM Ta0YIsATOpa B KPYIIIBIX CKOOKax IO
MIPaBoOMY Kparo.

3.3. Odopmitenre Tabnui: TaOIUIBI JOHKHBI IMETh HazBaHue. Tabamubl Hymepyrotcs: cBepxy (Tabmuma 1 —
HasBanwe) u Bemonnstores 10 kersiem (pugToM), MEXITyCTPOUHOE PACCTOSHUE — OJJMHAPHOE.

4. bubnuorpaduueckuii cnrcok. Pazmeniaercs B KOHIIE CTaThi. B HEM INepeymcisioTCsl BCe MUCTOYHHUKH, HA
KOTOpBIC CCBUIACTCS aBTOP, C MOJHBIM OHUOIHOrpadguueckiM ammapatoM u3ganus (B coorserctBuu ¢ [OCTP 7.0.5-
2008).

5. ABTOpCKOE BU3UpPOBAHHE:

aBTOP HECET OTBETCTBEHHOCTH 3a TOYHOCTH MPUBOAUMBIX B €r0 PYKOMHCH CBENCHHM, UTAT U MPaBHILHOCTD
yKa3aHWs HA3BAHUI KHUT B CIIUCKE JTUTEPATYPHI;

aBTOp HAa MocIeIHeH cTpanune numer: «O0beM CTaThbH COCTABIISET ... (YKa3aTh KOJMYECTBO CTPAHMUIL)», CTABHUT
JIaTy U MOIIHUCE.

Anpec penakuuu: r. [Tsturopck, yin. 40 ner Oxrsopst, 56

CraTby ¢ KOMIUIEKTOM JJOKyMEHTOB B *KypHan « CoBpeMeHHasi HayKa U HHHOBAIMW» ClIABaTh:
r. [Isturopck, yi. 40 ner Okrsa0ps, 56, ka6. Ne 45 OITIO HUP,

OTBETCTBEHHOMY CeKpeTaplo xypHaia: OpoduHckoii Banepun Hukonaesne

KonrTaxrueie Tejedonn: (8793) 33-34-21; 8-928-361-74-33
e-mail: nauka-pf@yandex.ru, orobinskaya.val@yandex.ru
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