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®denepabHOe TOCYIAPCTBEHHOE ABTOHOMHOE 00pa30BaTe/IbHOe YUpesKIeHHe BhICIIero
oopazoBanus «Cesepo-KaBka3ckuii (perepaibHblii yHHBepcuTeT»

Kypnan ocnoBan B 2012 roxy. /lata BeIxoza nepsoro Homepa: 24.06.2013.
OCHOBHOH LENBI0 KypHAJa SBISIETCS OCBEIICHHE PE3y/IbTAaTOB HAYYHBIX HCCIICJOBAHHH OTEYCCTBEHHBIN M 3apyOeKHBIX
YUCHBIX, HMEIOLIHX BBICOKYIO TEOPETHYECKYIO H PAKTHIECKYIO 3HAYUMOCTb.

Ile63yxoBa T.A., TOKTOp HCTOpHYECKHX Hayk, mpodeccop, pekrop CeBepo-KaBkasckoro ¢enepanbHOro yHHBEPCHTETA
(CK®Y, CraBponons, Poccus)
TpanciauTepupoBaHHOE Ha3BaHUE JKypHaIa — Sovremennaya nauka i innovatsii

BapTtymsiH A.A., TOKTOp HOJUTHYECKHX Hayk, mpodeccop npeacenatens (IIM CKOVY, Ilsruropek, Pocens); Mepmmn U.M.,
JOKTOp TEXHHYECKUX Hayk, mpodeccop, 3amectureips npenceaarens ([IM CKOY, Ilaruropek, Poccus); EBgokumos U.A.,
ayieH-KoppeconieHT PAH, mokTop TexHMYecKkuX Hayk, Ipodeccop, 3aM. INIABHOTO PEeJaKTopa MO eCTECTBEHHO-HAYYHOMY
nanpasierutio (CK®VY, Crasponons, Poccus); MeneroB H.A., 1nokTop (u3HKO-MaTeMaTH4eCKUX Hayk, mpodeccop
(Kocranatickuil rocymapcTBeHHbIH yHUBepcuTeT HM. baiitypceiHoBa, Kocranaii, Pecrmybmuka Kaszaxcran); YTkun B.A.,
IIOKTOp MEIUUUHCKUX Hayk, npodeccop (HUU Kypopronoruu, Ilsturopck, Poccus); Becenos I'.E., T1OKTOp TEeXHUYECKHX
Hayk, npodeccop (FODY, Taraupor, Poccus); I'puropses B.B., moktop texnudeckux Hayk, npodeccop (CAO YUTMO,
Canxkr-IletepOypr, Poccus); Aymun C.E., nokrop Texunueckux Hayk, npodeccop (CII6 I'DTY, Cankr-IlerepOypr, Poccus);
Banera 10.10., unen-koppecnonnent PAH, noxrop dusuko-marematnueckux Hayk (CAO PAH, Bepxuuit Apxsi3, Poccus);
Cynthia Pizarro, noxrop anTpomonoruy, mpodeccop, WIEH HAUOHATLHOTO COBETa MOHAYYHBIM M TEXHHYECKHM
uccnenoBanussM ApreHTuHbl (YHuBepcureT bBysHoc-Aiipeca, BysHoc-Aiipec, Aprentuna); ®emopoBa M.M., nokrtop
MONUTHYECKHX Hayk, npodeccop (Mucturyr dumocopun PAH, Mocksa, Poccust); KopodkeeB A.A., TOKTOp MEAULUHCKHX
Hayk, npodeccop (CTITMY, Craspornons, Poccus); Hannes Meissner, 10kTop Hayk, npodeccop (YHHUBEPCUTET HPUKIIAIHBIX
uccnenoBanuii Bensl, Bena, Asctpus); IlllyroB A.1O., uneH-koppecnonaeHt PAH, nokTop uctopuueckux Hayk, npodeccop,
3aB. Kad. uctopuu 1 teopuu nomutuku (MI'Y um. M.B. JlomoHocoBa, Mocksa, Poccus).

IIe63yxoBa T.A., TOKTOp UCTOPHYECKUX HAYK, mpodeccop, riaaBueiil pegakrop (CKOY, Craspormons, Poccus); Baprymsin
A.A., TOKTOp HOJUTHYECKHX HayK, Ipogeccop, 3aM. INIABHOTO peJaKkTopa II0 TyMaHHTapHOMy HamnpasieHuro ([T CKOV,
IIsaturopck, Poccust); MMepumu U.M., 10KTOp TEXHUUYECKUX HAYK, MpoQeccop, 3aM. IJIaBHOTO PElaKTopa 10 TEXHUYECKOMY
Hanpasiennto (IIM CK®V, Ilaruropck); EBmoxmmo H.A., wieH-koppecnonneHT PAH, IOKTOp TEXHHYECKHX Hayk,
npodeccop, 3aM. TIaBHOTO PEAAaKTOpa IO ecTeCTBeHHO-HayyHoMmy HampasieHuio (CK®Y, Crasponons, Poccus); Boramesa
A.K., noxrop nomurnueckux Hayk, npogeccop (III'Y, Ilsaruropck, Poccus); Bpauuxun A.A., TOKTOp TEXHHYECKHX HayK,
npodeccop (Yal'AY, xesck, Poccus); EmennsinoB C.A., TOKTOp TexHHYeCKHX Hayk, mpodeccop (CKDY, Craspomnois,
Poccust); Kazyé B.T., noktop TexHuueckux Hayk, npodeccop (IIMOU  (¢unuman) BonI'MY, Ilaruropck, Poccus);
Kapa6ymenko ILJIL., noxrop ¢unocopcknx Hayk, npodeccop (AI'Y, Acrtpaxanp, Poccus); Kopsuxkuna C.S., noxrop
TexHUYecKux Hayk, mpodeccop (OI'Y um. U.C. Typrenea, Open, Poccust); KonoBanoB [I.A., 1okTop apMameBTHYECKHX
Hayk, npodeccop (IIM®U, I[Taruropck, Poccust); Kocos I'.B., nokrop nonuruueckux Hayk, npogeccop (CI'Y, Pecnybnuka
Kpsim, CeBacromnodb, Poccus); Jloabirua A.Jl., TOKTOp TeXHUYeCKUX Hayk, noueHT (CK®Y, Crapormois, Poccus); Cynthia
Pizarro, noxtop aHTpomoaoruy, mpodeccop, WiIeH HALHOHAILHOTO COBETa IO HAYYHBIM M TEXHHYECKHM HCCIIEAOBAaHUSIM
Aprentunsl (YHuBepcurer bysHoc-Alipeca, bysnoc-Aiipec, Aprentuna); Mannuno Casepmo, npodeccop, Mmanckuit
yauBepcuret (Munan, Utanus); llymmuna U.H., 1okTop TexHH4YecKuX Hayk, ToueHT (CDY, KpacHospck, Poceuns); CanoBoii
B.B., noktop TtexHuyeckux Hayk, mnpodeccop (CraBporonbckuii WHCTUTYT Koomepauuu (¢punuan) benropoackoro
YHUBEPCHTETa KOOIEPAIMH, SKOHOMHKH U mpasa, Craspomons, Poccus); Temawni [I.JI., TOKTOp OHONOrMYECKHX HayK,
npodeccop, akagemuk PAEH (AI'Y, Actpaxaub, Poccus); Yemanos P.X., nokTop monutuueckux Hayk, mpodeccop (ALY,
Actpaxansb, Poccus); Tapaco U.H., noktop moiutnyeckux Hayk, npodeccop (b®Y um. W. Kanra, Kamuuunrpan, Pocens);
IIa6pos O.®., TOKTOp MOIUTHYECKHUX HayK, mpodeccop (MI'Y um. M.B. JlomoHOocoBa, Mocksa, Poccust); Xpamuosa @.1.,
JIOKTOP MOJIMTUYECKHUX Hayk, npodeccop (¢punuan PI'CY, Munck, Pecnybnuka benapycs); Oliver Hinkelbein, noxkrop Hayk,
npodeccop (Yrusepcurer bpemena, Bpemen, I'epmanms); Khalid Khayati, moxrop Hayk, mpodeccop (YHHBepcHTET
Jlunvonuur, Jlunvyonuur, HIsenus); YepHodados A.U., noxtop ¢usuko-maremarmdeckux Hayk mnpodeccop ([T CKDY,
IIsaturopck, Poccust); UepubiueB A.B., nokrop ¢usmko-mMaremarnyeckux Hayk, jgoueHt (ITM CKOVY, Ilsruropck, Poccus);
IInpunsian A.A., TOKTOp MOJMMTHYECKHX HAyK, Mpodeccop, 3aB. kKad. HCTOPUH CONMANBHO-MOMMTHYECKNX yueHuit (MI'Y um.
M.B. JlomonocoBa, Mocksa, Poccus); LllyroB A.lO., unen-koppecnonaenr PAH, nokTop Mcropudeckux Hayk, npodeccop,
3aB. kad. ucroprn u Teopuu nonutukn (MI'Y um. M.B. JlomoHocoBa, MockBa, Poccnst).

Opobunckas B.H., kangunatr Texundeckux Hayk (IIsturopckuit mactutyT (dmnuan) Cesepo-Kaskasckoro denepanbHOro
yausepcurera (Ilsturopek, Pocens))

Hayunsrit sxypran 3apeructpuposad B denepansHoii ciayxOe 1o Hag3opy B chepe CBSI3H, HHPOPMAIMOHHBIX TEXHOJOTHI 1
MaccoBbIX KOMMYHHKalui (PockoMHan30p). CBUAETENBCTBO O PETUCTPALMY CPEICTBA MACCOBOW MH(BOPMALIUK
TN Ne ©C77-51370 ot 10 okts16pst 2012 .
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COJAEPXAHUE

TEXHUYECKHUE HAYKH
NHO®OPMATUKA, BBIYUCIIUTEJIBbHAS TEXHUKA U YIIPABJIEHUE

Inyapa I'puropseBuy SAHyksIH

MATEMATHYECKOE MOJEJIUPOBAHUE AKYCTHUYECKHUX KOJJEBAHUI
XUMMYECKHW PEATUPYIOIIEN JIBYX®A3HON CMECH
MOHOIAUCIHEPCHBIX TBEPJIBIX YUACTHII B TA3005PA3HOM
OKHCJIMTEJIE

Baagucaas Imutpuesnd I'onuapos .
MHUKPOIIOJIOCKOBBIE AHTEHHBI 1JI1 BACTATUYECKOU

PAIMOJIOKALTMOHHOM CUCTEMBI, PASMEIIIEHHOM HA BJIA

Hropes Baagumuposuy Kanubéepaa

KOMILITEKCHAS MOJIEJIb OBHAPYKEHUS AHOMAJIUI B
PACHPEJEJEHHBIX CUCTEMAX C IPUMEHEHUEM CHEKTPAJIBHBIX U
BUOMETPUYECKUX METOJAOB

asea Jannnaosny Cyxaués
AGENTIC AI KAK UHCTPYMEHT ABTOMATHU3AIUU ITPOJAK CTPAXOBBIX
MNPOAYKTOB: IPOEKTUPOBAHMUE U peanuzauus

I'anuna AnexkceeBHa MankaeBa, Cepreii bagmaesuu /leprees, Hatanus AnexkcanapoBHa

Kypkynunnosa, Asexcanap Bsueciaposuy Haragunos, bagma Bopucosny Muxasies
HOBBIA B3I'JIs11 HA BOJIHBI CKATHUA B COTHEYHOU KOPOHE

TEXHOJOTI'UA ITPOJOBOJBCTBEHHBIX ITPOJAYKTOB

3aiinad Ap3ukynoBua Oguiosa, Cepreii Hukonaesuu Llabikos, Pycian Cadepéeropuu
Omapos

MATEMATHYECKOE MOJEJIUPOBAHUE U MAILIMHHOE OBYYEHUE J1JIs1
ONITUMHU3ALNUN COCTABA I''1YBOKUX DBTEKTHYECKHUX
PACTBOPUTEJIEN IIPU U3BJIEYEHUU KOJLJIATEHA U3 KOCTHOI'O
OCTATKA IITUL I

Esena IOpbeBna Iloporoa, Mapuna BacuabeBna Kajenuna
BJIMSIHUE KOHUEHTPATA CbIBOPOTOYHOI'O BEJIKA HA KAYECTBEHHBIE
XAPAKTEPUCTHUKH U BBIXO/ TBOPOT A

Anpna Maxmynosua HacyxoBa, Jimutpuii Astexceesnd Konosaiion .
PA3BPABOTKA INIOKA3ATEJIEN KAYECTBA CbIPbS «<HEPE/IbI IOHUKIIEN
TPABA»

Cgetiiana BasepseBHa Buimmnckas, [1aBes AnatonbeBnd OMebIHYYK,

Aunexkceii JImurpueBud Jloabiruu
HN3YYEHUE ITPOLHECCOB INOJYUYEHUSA MUKPOKAIICYJINPOBAHHBIX

3KCTPAKTOB PACTEHUM )11 IPUMEHEHUS B KOCMETUYECKUX
CPEACTBAX U TIPOAYKTAX ®@YHKIIMOHAJIBHOI'O ITUTAHUA

KPATKHUE COOBIHEHUSA

Burtanus Cepreesna Pomagbikuna, Ceriiana MuxaiisiopHa ®dpososa
NPEEMCTBEHHOCTbD KYJbTYPHOT'O HACJIEJAUS B YCJIOBUSAX
TEXHOJIOTTYECKOM TPAHC®OPMAIIUN: ®UTIOCOPCKAS PEPJIEKCHUA O
COOTHOIIEHWUU TPAJIUIIUIA U UHHOBALIMI
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Cepreii banmaeBuu /lepreeB, Muxania Eprenseuu Canpanuen, Oner HukosaeBuu
MuxansieB, 'annna AnexkceeBHa MankaeBa, banma bopucosuu MuxassieB
HCCJEJOBAHUE BOJIH CXKATHUSA B COTHEYHOM KOPOHE C IOMOIIBIO
KY® HABJIIOJJEHUI

Cgetrnana EBrenneBHa besoBogoa, A.A. Hukutuna, E.A. MaHHaHoBa
MNPOKPACTHHALMUSA U TOJTEPAHTHOCTD K HEOIIPEAEJEHHOCTU B
COBPEMEHHOM HAYYHOM /IUCKYPCE

Inyapn Anatoasesud [Iponnn, Terennii Biraguvuposny MaxoHun
HAIIUOHAJIBHAA U MEKIAYHAPO/JHAS BE3OITACHOCTD HA PYBEXKE
BEKOB: KOHLEIITYAJIBHBIE CBA3U

Muxana Eerensesnu Canpainuesn, Oser Hukxonaesnu Muxaiusies, I'aimHa AJjiekceeBHa
MankaeBa, bagma bBopucosny MuxaaseB, Aiica /Imurpuesna Hamunosa
N3YUYEHMUE MPOBJIEMbBI OTKPBITOI'O MAT'HUTHOT O ITOTOKA 1O
JTAHHBIM PA3JIMYHBIX OBCEPBATOPUI

ITaBes Baaaumuposuy Bapsymos
HOJUTUYECKUHU MPOLECC B HOBBIX PETHOHAX POCCHUU:
TEOPETUYECKUE U METOAOJIOI'MYECKHUE IMMOAXOAbI

Bsiuecias MonoBuu CTO/IsIpEeHKO
®OPMHUPOBAHUE HOBBIX NOJUTHYECKHX DJIUT B YCJIOBUSX
CHEIUAJIBHOM BOEHHOU OIEPAIIUA

HOJIMTHYECKUE HAYKH

Hcpannos Asmxan MaromenoBud
HUCTOPUKO-ITOJIUTOJIOTHUECKHI AHAJIN3 CTAHOBJIEHUSI YEUEHCKOM
JAUACIHOPBI B CTPAHAX BJIMKHEI'O BOCTOKA

Aunexcanap Cepreesuu Cepreen
WHO®OPMALMOHHOE HEJOBEPHUE M )KYPHAJIMCTCKHUE CTPATEI'HU
MPOTUBOJEUCTBUSA PEMKAM U DEEPFAKE-KOHTEHTY

Aunexcanap I'puropbeBuna MacasioB
OUITOCODPCKO-ITIOJIMTUYECKUE ACITEKTbI KOHCTUTYLHUOHHBIX ITPAB U
CBOBOJI YEJIOBEKA U TPAXKJIAHUHA B POCCUICKOM ®E/IEPAITMA

Kapaoymenko IlaBes JleonugoBuy
KPUTHUUYECKAS DJIUTOJOIUs: METOJOJOTI'NMYECKUE OCHOBBI U
AKTYAJIBHBIE BOITPOCHI PA3BBUTUSI

Mapuna AnatoibeBHa PomannoBsa
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AHHoOTauus. Beedenue. SIBnenne caMoBO30YKICHUS aKyCTHYECKHX KojieOaHMIl 3a CU€T TerurooOMeHa
W3BECTHO J]ABHO, HO €r0 M3y4YeHHE Ha4aJOCh HEJAAaBHO W3-32 Pa3BUTUS BHICOKO(GOPCHPOBAHHBIX Kamep
cropanusi. JTH KoJe0aHWs MOTYT JecTaOWIM3UpOBaTh TOPEHUE, HO TaKKe MOTYT OBITh IOJIE3HHI,
YBEJIMYMBAs TEIUIOBYIO HArpy3Ky M COKpamas BpeMsi cropanus. lMccienoBaHHe BOJHOBBIX DPEXHMOB
TOPEHHs Ba)KHO, KaK TEOPETUYECKH, TaK M MPAKTUYECKH. B OONBIIMHCTBE CIydaeB M3ydalld TOMOTCHHBIE
Cpellbl, HO peallbHble CUCTEMBI, TaKUe KaK (OKUJKUE KalUld — OKUCIUTEINb» WIH «TBEPJBIC YaCTUIIBI —
OKHCIIUTENbY, IEMOHCTPUPYIOT YHHKAIBGHYIO BOJHOBYIO AMHAMUKY. [/ IOHMMaHUS 3THX HPOLECCOB U
yIpaBiIeHUs KoyieOaHHsAMH HeoOxoaumo Oosiee riryookoe wnsydenue. Ilens. Ha ocHoBe Mozenn
B3aUMOJICHCTBYIONINX KOHTHHYYMOB PacCMOTpPEHa 3a/1a4a O cIaOOHEIMHEHHBIX BOTHOBBIX BO3MYILIEHHIX
B OrpaHMYCHHOM O0BEME XMMHYECKH pearupymomei aByx($azHol CMeCH MOHOJMCIIEPCHBIX TBEPIBIX
YacTHIl B Tra3000pa3HOM OKHciuTene. lccienoBaHue YYMTHIBAET, YTO JHHAMHYECKOE M TEIIOBOE
B3anMoJieiicTBHE (a3 BIUSAET HAa AUCCHUIIAINIO M TUCTIEPCHIO (ha30BOM CKOPOCTH 3BYKa. MeToa MeIIeHHO
MEHSIFOIIIUXCST aMIUTUATY/I TO3BOJIHII CBECTH CUCTEMY YPaBHEHUI COXPAaHEHHUSI MACChl, SHEPTHH U UMITYJIbCa
K HEJIMHEIHOMY BOJHOBOMY YypaBHEHHIO. llomyueHbl ypaBHEHHS AJS YCTAaHOBUBILMXCS aMIUTUTYJ
kosiebanuii. OOCYXIeHO BIUSHHME IUCIIEPCHH, BBI3BAHHOW Pa3iIMYMeM TeMIlepaTyp M CKopocTel da3, Ha
HEeJIMHEeHOe B3aUMOJICHCTBHE CTOSYUX BOJIH. [loka3zaHO, YTO 3aBUCHMOCTh CKOPOCTH 3BYKa OT YaCTOTHI
OTrpaHUYMBAET IEPEKauKy SHEPrUU BBEPX M0 CHEKTPY, YBEIUYMBAs aMIUIMTYABI MEPBBIX OOEPTOHOB.
Mamepuanst u memoodpt. C TOMOLILIO METOAA MEIJIEHHO MEHSIOLIMXCSI aMIUTUTYl CHCTEMa ypaBHEHUH
COXpaHEeHHUs MacChl, SHEPTHUM W UMITyJIbca Jisi o0enx (a3 cBeJicHa K CIUHCTBEHHOMY HEIMHEWHOMY
BOJJHOBOMY YypaBHEHHIO. Pezynemamur u ob6cysycoenue. IlomyueHbl ypaBHEHHS U ONpEICIICHUS
3HaYCHUH YCTaHOBMBLIMXCSI aMIUIMTYyA KoseOaHui. VcciemoBaHO BIMSHHE AMCIEPCHUH, BBI3BAHHOU
HECOBIIA/ICHUEM TeMIIepaTyp W CKOpocTed (a3 ra3oB3BecH, Ha HEIMHEHHOE B3aMMOAEHCTBUE CTOSUUX
BOJH. 3akniouenue. B 1aHHOW cTaTbe MPEACTAaBICHO WCCIEIOBAHUE IIOBEACHHUSA aKyCTHYECKHX
BO3MYILEHHUH B OrpaHUYEHHOM 00BbEME TOPSIIIEH ra30B3BECH.

© Snyxsau 2. 1., 2025
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Ilenpto wuccienmoBaHust OBUIO TONYyYEHHWE EIMHCTBEHHOTO HEIMHEHHOTO BOJHOBOTO YpPaBHEHUS,
OIMCBIBAIOIIETO 3BOJIIOLUIO IaBJICHU B TOIIKE. B OCHOBY aHanM3a MOJI0KEHO MPEANOIOKEHUE O MaJIOCTH
BJIMSHUS HEJTMHEHHOCTH, AWCIEPCHH W HEKOHCEPBATHBHOCTH KoJieOaHWH Ha aMIUIMTYIbl BOJH. JTO
MO3BOJIJIO TPUMEHUTh METOA PAa3JIOKEHHs PEUIeHUST 10 COOCTBEHHBIM MOJaM JIMHEHHOH
KOHCEPBATUBHON 3a/auM AJIsl PEeLICHHs IOJIYy4EHHOIro ypaBHeHMs. lIpoueaypa pasnokeHus! 1mo3BOJIHIIA
CBECTH WCXOJHOE BOJHOBOE ypaBHEHHE K OECKOHEYHOW CHCTeMe OOBIKHOBEHHBIX M (hepeHIInaTbHBIX
YpaBHEHUH [Js1 KOMIUIEKCHBIX aMIUTUTYyA. B pamkax 3Toro moxaxoma ObUIM HaWJCHBI 3HAYCHUS
YCTAHOBUBIIMXCSA aMIUIMTYZ CTOSMMX BOJH, YTO HPEACTaBIseT cOOOM Ba)KHBIA BKJIA[ B IOHHUMAaHHUE
JUHAMUYECKUX IIPOLECCOB B CHUCTEMax TropeHus. TakuMm o0pa3oMm, HCCIeIOBaHHE AEMOHCTPUPYET
BBICOKYIO CTENEHb AaHATUTHYECKOH CTPOrOCTM M MaTeMaTHYeCKOH TOYHOCTH, a Takke TIyOoKoe
NoHUMaHue (QyHIaMEHTAJIbHBIX MPUHIMIIOB aKYCTHKH U ropeHus. [lomydeHHble pe3yabTaThl MOTYT OBITH
UCIIOJIB30BaHbl Ul JAalbHEHIIEro pa3BUTUS TEOPETHYECKHX MOJENCH U 3KCIEPUMEHTAIbHBIX
UCCIIeTOBaHNH B 001aCTH TOPEHUS H aKyCTHYECKUX TPOLIECCOB.

KaoueBble cioBa: BUOpaMOHHOE TOpEHHE, aKyCTHUECKUE KOJIeOaHHs, BOTHOBbIE PEKUMBI, XUMHUECKH
pearupyromias ra3oB3Bech
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Abstract. Introduction. The phenomenon of self-excitation of acoustic oscillations due to heat transfer
has been known for a long time, but its study has only recently begun due to the development of high-
pressure combustion chambers. These oscillations can destabilize combustion, but they can also be
beneficial by increasing the heat load and reducing the combustion time. The study of wave modes in
combustion is important both theoretically and practically. Most studies have focused on homogeneous
media, but real systems such as "liquid droplets-oxidizer" or "solid particles-oxidizer" exhibit unique
wave dynamics. A deeper understanding is needed to comprehend these processes and manage
fluctuations. Goal. Based on the model of interacting continua, the problem of weakly nonlinear wave
disturbances in a limited volume of a chemically reacting two-phase mixture of monodisperse solid
particles in a gaseous oxidant is considered. The study takes into account that the dynamic and thermal
interaction of the phases affects the dissipation and dispersion of the phase sound velocity. The method of
slowly changing amplitudes allowed the system of mass, energy, and momentum conservation equations
to be reduced to a nonlinear wave equation. Equations for the steady-state amplitudes of oscillations were
obtained. The effect of dispersion caused by the difference in temperatures and phase velocities on the
nonlinear interaction of standing waves is discussed. It is shown that the dependence of the speed of
sound on frequency limits the transfer of energy up the spectrum, increasing the amplitudes of the first
overtones. Materials and methods. Using the method of slowly varying amplitudes, the system of mass,
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energy, and momentum conservation equations for both phases is reduced to a single nonlinear wave
equation. Results and discussion. Equations are obtained for determining the values of the established
amplitudes of oscillations. The influence of dispersion caused by the non-coincidence of temperatures and
velocities of gas-suspension phases on the nonlinear interaction of standing waves is investigated.
Conclusion. This article presents a study of the behavior of acoustic disturbances in a limited volume of
burning gas suspension. The goal of the study was to obtain a single nonlinear wave equation that
describes the evolution of pressure in the furnace. The analysis is based on the assumption that the effects
of nonlinearity, dispersion, and non-conservation of oscillations on wave amplitudes are negligible. This
assumption allows us to use the method of decomposition of the solution into eigenmodes of the linear
conservative problem to solve the obtained equation. The decomposition procedure reduces the original
wave equation to an infinite system of ordinary differential equations for complex amplitudes. Within this
approach, the values of the steady-state amplitudes of the standing waves were found, which represents an
important contribution to the understanding of the dynamic processes in combustion systems. Thus, the
study demonstrates a high degree of analytical rigor and mathematical accuracy, as well as a deep
understanding of the fundamental principles.

Key words: vibration combustion, acoustic oscillations, wave modes, chemically reacting gas suspension
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Introduction. The effect of excitation and amplification of acoustic vibrations due to
heat removal has been known for a long time (for example, the phenomenon of "singing flames"
and the Rijke tube [1], in which heat is supplied to the air using a hot grid). However, interest in
the self-excitation of sound waves by means of combustion arose relatively recently in
connection with the creation of highly accelerated furnaces and combustion chambers of rocket
engines, in which strong pressure fluctuations were discovered [1-5]. These vibrations can
significantly disrupt the combustion process and lead to the destruction of the structural elements
of the furnace or engine. On the other hand, it often turns out to be advantageous to maintain an
oscillatory combustion mode [6-8], since this increases the thermal stress of the furnaces,
significantly intensifies the processes of heat and mass transfer and, as a result, reduces the
combustion time of the fuel. In addition, the transition to vibrational combustion opens up great
prospects in metallurgy, the chemical industry, etc. [1]. Thus, the problem of wave modes of
behavior of reacting systems is of not only theoretical but also practical interest. Basically
problem of the theory of vibrational combustion was considered in relation to homogeneous
media (with the exception of [9, 10]). In real systems, burning systems are mixtures of the
"liquid droplets - oxidizer" or "solid particles - oxidizer" type, whose wave dynamics differ from
those in homogeneous media. For example, heat and mass transfer processes lead to the
dissipation of sound wave energy in inert systems and can amplify waves in reacting two-phase
systems.

In this paper, the problem of weakly nonlinear wave disturbances in a confined volume of
a chemically reacting two-phase mixture of monodisperse solid particles in a gaseous oxidizer is
considered using a model of interacting interpenetrating continua. The study corresponds to a
situation where the dynamic and thermal interaction between the phases determines not only the
dissipation of sound wave energy but also the dispersion of the phase velocity of sound. Using
the method of slowly varying amplitudes, the system of equations for the conservation of mass,
energy, and momentum for both phases is reduced to a single nonlinear wave equation.
Equations are derived for determining the values of steady-state oscillation amplitudes. The
influence of dispersion caused by the mismatch of temperatures and phase velocities of the gas
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suspension on the nonlinear interaction of standing waves is discussed in detail. It is shown that
the dependence of the speed of sound on frequency leads to a limitation of energy transfer up the
spectrum and, thereby, to an increase in the amplitudes of the first overtones.

Materials and methods of the study. We will consider the acoustic vibrations of a
mixture consisting of solid particles reacting in a kinetic regime, suspended in a gaseous
oxidizer. For simplicity, we will assume that the particles have identical thermophysical
properties. Assuming that there are a sufficient number of particles at distances of the order of
the wavelength, we will describe the oscillation processes in the system using methods of
continuum mechanics. We will assume that the chemical reaction occurs in a purely
heterogeneous regime without changing the molar content, for example C+0O, — CO,. It is
known that the combustion reaction of carbon is significantly more complex [11]. However,
taking into account intermediate reactions would significantly complicate the analysis and lead
to more complex calculations, but at the same time would not significantly affect the effects
considered here. Neglecting the dissipation of sound waves due to viscosity and thermal
conductivity in the gas volume, we write the system of equations of motion of a two-phase
mixture in the form:

a(*‘“io)Jr 6(8d0u) I: a(Pd1)+a(Pd1V) I

9

b

ot ox ot ox
Olen Olen
(at0)+ (aXOU):_IO;p:1_8’d0:n0+n1;
8do(gJﬂli)uZ—Q—erI(u—V);
ot ox ox

pdl(§+ Vijv =f; p= R0n0T+R1n1T0; (1)
ot ox

0 0 0
d —+u— [Ty +p—(eu+ =
Socv(at u@XJO p—(eu+pv)

:QO _a(TO _Te)

4 I(l—d—OJJrf(u—V)—I(V_u)z ;

dy

o 0
I=—(g-1),; pdlcl[a—i—V&JTl = —Q,; Q,-Q, =LI,.

Here p,T,, is the average pressure and temperature of the mixture of the oxidizer and
reaction product, T,is the ambient temperature, o is the effective heat transfer coefficient, d,,d,;
and u,v are the densities and average velocities of the carrier gas and particles, respectively, pis
the volume concentration of the particles, n,and n;are the densities of the oxidizer and reaction
product, T,is the average temperature of the particles, L is the heat of reaction, gis the ratio of
the molecular weights of the reaction product and the oxidizer, c, is the specific heat capacity of
the gas at constant volume, c;is the specific heat capacity of the material of the particles.

A stationary state, in which the suspension is considered motionless (u = v =0), is achieved
when the heat release due to the chemical reaction is equal to the heat removal through the
channel walls, LI, = cx(TO —Te)i.e.
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When analyzing the wave motions of a two-phase reacting mixture, the system of
equations (1) can be closed by the following expressions for the heat fluxes Q,,Q; , the oxidizer

flux I, and the interphase interaction force f :

2a%d
poPd gy g =22
Td 9V0d0

, , , dTy/ T, — l—p* !
a dt Ty
' 3p7\‘0p* ’ E a2d1C1
ly=— T(5 pr=——(To1 ~To); Te=—1—,
a“L RTOI 3}\,0

where the prime denotes the quantities disturbed by the wave, A,is the thermal
conductivity coefficient of the carrier gas, T, is the stationary temperature distribution in the

vicinity of the particle, Eis the activation energy, R is the gas constant, T, T/ is the disturbance
of the temperature in the gas and inside the particle, respectively, by the sound wave, ais the
particle radius, v,is the kinematic viscosity of the mixture of the oxidizer and the reaction
product, 7,is the relaxation time of the phase velocities in the Stokes flow around the particle.

Expressions (2) were obtained for a highly dilute gas suspension ( p <<1) for the case of quasi-
stationary flow around the particles. The latter is valid in a situation where the wave frequency
satisfies the inequality

2 2
’ ! ! a !
T~ T0<<1, 1y =—, Ty, =—,
Vo Xo
where tjand t}- relaxation times for the processes of establishing a quasi-stationary
distribution of velocity and temperature in the vicinity of a particle, - thermal diffusivity of
the gas phase.

We will further assume that the oxidizer density n, does not change over a time of the
a’ (l +X)
3pDx
the ratio of the rate of chemical reaction to the rate of oxidizer supply to the particle surface

through diffusion. For the kinetic combustion regime

az exp[— EJ
RT,

D

order of the wave period, 1.e. T,0>>1. Heret, = , , and is x a parameter characterizing

X =

much less than one, where zis the pre-exponential factor, D is the diffusion coefficient.

Research results and discussion. The behavior of acoustic vibrations in an inert or
chemically reacting gas suspension depends on the processes of dynamic and thermal interaction
between the phases. These phenomena cause dissipation of wave energy and dispersion of its
phase velocity. Note that the influence of heat and momentum exchange has the strongest impact
on the propagation of acoustic waves under the conditiontyo ~ 1,0 ~1.

14



CoBpemeHHas Hayka n uHHoBauumn. 2025. Ne 4

Let us assume that the times of heating of the gas t_by the heat of chemical reaction and
mass transfer 7;satisfy the following inequalities (p* << 1)

Tj(D > TkOJ —> 0 ,
where

=a2d0cv(l—p*) .= azulo(l—p*)
3phope 1 3pholg—1)Tops

Tk

Characteristic times T, and t,are related to each other by the ratio

-1 dc
T :p*(l—p*) Atrk’ At =p Ll .
0Cv

The dispersion relation corresponding to the linearized system (1), (2) has the form
(keo )* =0?y(1+ Ay —itgo)l-itgo) B(o), (3)

c d
2 P 1
¢y =YRTy, y=—, Aj=p—,
Cy dO
where kis the wave number (in general, complex), wis the real frequency,c, — the
"frozen" speed of sound. For the kinetic regime of a chemical reaction

, -1
1 }{erAt_lyTthr, 1 } (4)
T, ® 1-p-= 1T, 0

We will restrict ourselves to a quadratic approximation, i.e., in the equations describing the
motion of a two-phase mixture (1), we will retain only the linear and quadratic terms for the
disturbances. Although the expressions for the interphase interaction force and heat fluxes (2) are
obtained in a linear approximation, they can be used in the analysis of nonlinear wave processes,
based on the following considerations. We will consider waves of finite amplitude, whose profile
varies slightly over distances on the order of a wavelength. This variation is caused by the
nonlinearity in the conservation and state equations and the nonconservative nature of the
interphase interaction. If these processes are considered to have an equal effect on the wave, then
including nonlinear terms in the above expressions would mean exceeding the accepted
accuracy.

B:{1+(At —it, ol —p«)" +-

Denoting the quantities in a stationary gas suspension by the accepted symbols, and their
perturbations in a wave by the same symbols with a prime, from (1) and (2) we obtain, with an
accuracy of up to quantities of the second order of smallness in perturbations, the following
system of equations

a;l—t()+do{%/+p—(v/ _u/)} a(‘glu/)zo :
(do +d6)£+d0u/ au—/+(pd] +P/d1)—/+pd1v/ %/Z
=—Ra%(Tod6 +d,T) +d0Té);
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ot/ , OT} ady) ad
(do+do)at0 dou g—(Y—l){(ToJFTé)at To/ 0 1=(5)

The linearized system of equations (1) and (2) allows for unstable periodic solutions, with
instability occurring when moving from high to low frequencies. Including quadratic terms in (5)
leads to a transfer of energy from low-frequency oscillations upwards in the spectrum. Thus, the
combined influence of nonlinearity and nonconservatism can lead to the existence of a stationary
solution for system (5).

Let us consider the behavior of longitudinal acoustic vibrations in a confined heat-
generating incandescent tube of length /. In such a system, the formation and establishment of
finite-amplitude standing waves is possible due to reflection from the boundary and the
superposition of perturbations traveling toward each other. However, studying the evolution of
an arbitrary perturbation directly from system (5) is quite difficult. Therefore, it makes sense to
reduce this system to a single evolution equation. Considering a highly dilute mixture (p << 1), we

rewrite equation (5) in dimensionless form. The first three equations in (5) will be:

o ot old)

b

ot oy dy
Qu +d*8u +u*8u +Adi:—ap;;(6)
ot ot oy ot oy
o A s N od” cod” »od” .
d —(y=1)—=(y=-1T =——=(y -1 ——A T -T
L A (-1 - = A 1 -7)

The following dimensionless variables and parameters are introduced here

u* :l,, p* _ (1+At)(1+Ad)£,,T:C_*t’
Cx v+ A, p 4
* ! * ! * T,
y:i,d :d 5T _171‘1 :_1,
¢ 0 TO TO
Va'< :L,, Ad pdl At dlCl > Y:C_l
C dg dgc, c,

It is easy to see that the terms in equations (6) containing the variables v’ u T have
second-order smallness in perturbations. Therefore, in the remaining equations (5), it is sufficient

to retain only the linear terms:
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*

Smal’ V) s o=
6;; _Gt(T -T (1 ))9 Gt:Cf’Ct.

Based on the linearized system (6), we have differential relationships between pressure and
velocity disturbances

TN M. N
ot oy =~ ot dy
as well as expressions relating perturbations of pressure, density and temperature
& =p' =T (9
vy—1

Using the integral relations following from (7)

b

T
* _, *
v =ocge " [e®u dr
0

Tl* = Gtefcl(lfp*)tfect(l*p*)TT*dt
0

and also (8) and (9 ), within the accepted accuracy, we transform system (6) to the form

* T "
( )2 - Aop +Atcfe"‘t(lfp*)ffeﬁt(lfp*)fp de
2 ot 0

G PR )
ot 6y ot
(10)

6; 8; ! 6(p )Z ;a(ay) —Agoqu’ +Ad0§e_0driecdru*d‘c

Differentiating the first equation (10) with respect to t, and the second with respect to vy,
and subtracting the second result from the first, we obtain a single nonlinear wave equation for
the pressure in the furnace

2(* VP 2, %2 2.+ 2, %2
: : l (y_l)ﬁ (p2) +8 (ll2) n 0 (uz) _a (pz) +(11)
ot dy 2 ot ot oy oy

2

o P dt
ot

T
* — — — —
+oyp —Oﬁz%—%e Pt [0 )Tt 4 o ye % e
0 0

2
where o; =Ac; , o, =A0,+A404 ,

=Ao (1- =Ayc2

a; =Awci(-p«) , o4 =A40y.

The left-hand side of (11) is the standard wave-level operator, the right-hand side consists
of nonlinear square terms and terms describing energy pumping, its dissipation, and distributed
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dispersion effects. The latter also have second-order smallness in perturbations due to the fact
that the coefficients ;<< 1,1=1, 2, 3, 4.

For a linear conservative system, instead of (11) we have the usual wave equation

* *

o’p  &?
L -E=0a2)
ot oy

The solution of this equation in a limited volume can be represented as a sum of standing
waves

where @, - arbitrary amplitude, o, - natural frequency of mode with number n , ¢, - phase.

It was shown above that the terms on the right-hand side of equation (11) are significantly
smaller than those on the left-hand side. Therefore, we will seek a solution to equation (11) as a
series in terms of the eigenmodes of the generating linear conservative equation, assuming that,
as a result of nonlinear interaction, dissipation, and energy pumping, the amplitudes of the
standing waves are slowly varying functions of time:

p:

n

Ms

D, (ur)e ™" cos(iy,y + oy ). <<l (13)

g

u’ =i Ysign(n)®, (ur)e " sin(K‘n‘y + Q) -

n=-oo

Substituting expressions (13) into equation (11), we obtain

© F .
an(dd—“—(vn —1(8, +8n))Fnje_lmnt cosy, =(14)
n=l1 T

1, 2@ .
=-gir X X + @y )2 FyFpe Ot On)® cos(y +Xn)]+

n=Im=1
2 * (o, —m,)T
+((Dm _(Dn) Fane COS(Xm _Xn)
Here

Op =Ky =T +E€, Yy =YY, ,

\Pl’l :gl'ly+(p1’1 > Fl‘l :q)l'le_ianr >

_Ade _Ath),

Tn

1 Aci(-ps)  Agog
2

2 6i(1-ps)* +o; of+or

1 Aoi(l-p:)® Aol Agoio,

5 =—
"2 oon(ctz(l—p*)2+oai) (O G§+mﬁ
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We assume that the ends of the volume are close to acoustically closed, i.e. | On |<<1and
|sn ‘ <<1. Then equation (14) can be reduced to an infinite system of differential equations for
complex amplitudes

dF,
dt

. 1ymn © * n
~(y, —i(8, +&,))F, = -2 {2 Y F, . Fo+ ZFan_m} © n=123..
8 m=1 m=1

(15)
Let us introduce real amplitudes and phases into consideration, i.e., let us set
F, = p,e™(n=1,.2,..), where p , - amplitude, 0, - phase. Separating the real and imaginary parts

in (15), we obtain a system of equations describing the nonlinear interaction of standing waves in
the quadratic approximation.

dp, |, 2 . n .
(Ii)‘t =YnPn + %{2 an+mpm Sln(em+n - em - en)_ zpmpn—m Sm(en - em - en—m)} (16)
m=l m=1
de, ymn |, & n
Pn d = _(6n +&, )pn - ? 2 Z Pn+mPm COs(em+n - 9m - en)_ mepn—m COS(en - em - en—m)
T m=1 m=1

n=12,...

Next, we restrict ourselves to the case of interaction of four vibration modes (n =1, 2, 3,
4). A necessary condition for the existence of steady-state amplitudes of sound waves different
from zero is the presence of at least one mode that decays according to the given approximation,
1.e., in the set y, (n =1, 2, ,3, 4) must contain quantities of different signs. Let us consider the
case of a shallow entry into the instability region ( y; >0, y2 <0, |y; [<<1), when the amplitude of
only the fundamental tone increases, while the remaining overtones are damped (since in real
processes, high harmonics are characterized, all other things being equal, by increased energy
dissipation). The stationary solution of equation (16) is found from a system of nonlinear
algebraic equations for p, and A,

ymn | 40 . n .
YnPn t+ 8 {2 z]pn+mpm SmAmn - Z PmPn-m SmA(n—m)m}zo
m=

m=1

e 2k —21=0, g4—2g,=0, k=123,

Here

4-n + n
gy =3, +e,)—nioy P T m ipp oy PoPam i g b0
8 m=1 Pn m=] Pn

AK :9k+1 —Gk —91(k=1,2,3) N A4 264 —262.

Using Seidel's method, we find the steady-state oscillation amplitudes with and without
dispersion. Thus, dispersion, caused by the mismatch between the average temperatures and
phase velocities of the gas suspension, leads to an increase in the amplitudes of the first
overtones and a decrease in the amplitudes of subsequent harmonics. The latter is explained by
the fact that the presence of dispersion in the system disrupts internal resonances and,
consequently, limits the transfer of energy up the spectrum.
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Conclusion. In this article, we have derived a single nonlinear wave equation describing

the evolution of pressure in a furnace to study the behavior of acoustic disturbances in a confined
volume of a burning gas suspension. The assumption that nonlinearity, dispersion, and
nonconservative nature of the oscillations have a small effect on wave amplitudes allowed us to
use the eigenmode expansion method for a linear conservative problem to solve the resulting
equation. This procedure reduced the original wave equation to an infinite chain of ordinary
differential equations for complex amplitudes. The steady-state amplitudes of the standing waves
were determined.
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Annorauusi. Beedenue. CtaThsi MOCBSIICHA HCCIEAOBAHUIO OCOOCHHOCTEH pPabOThl OMCTaTHUECKOU
PanuoIOKAMOHHON CUCTEMBI, YCTAHOBJICHHOM Ha OECIIMIIOTHOM JIETaTeNIbHOM armnapaTe, 1 000CHOBaHUIO
BHIOOpa ONTUMAJIbHON aHTeHHO-puaepHON cucTeMsl 1t He€. [lomuépkHyTa BaXKHOCTH Y4€Ta BIHMSHUS
KopIyca OSCIMIOTHOTO JIETATeNBLHOTO arapara, BBIIOJIHEHHOTO M3 TOKOMNPOBOMISIIETO MaTepuala, Ha
XapaKTepUCTHKY HANpaBICHHOCTH AHTEHHBl W IMOJSAPHU3ALMI0 H3IIy4aeMBIX CHTHaNoB. OTMedeHO
OTCYTCTBHE B JIMTEpaType AOCTATOYHOTO KONHWYecTBAa MH(GOPMALUU M PEKOMEHIAUUH OTHOCHTENHHO
nogdopa  aHTeHHO-QuIepHONH cHCTEeMBl sl  OMCTAaTHUECKOW  PaMOJIOKAIIMOHHOW  CHUCTEMBI,
yCTaHABIMBAacMOM Ha OECHWIIOTHBIX JIeTaTeJbHBIX alnapaTax, 4YTO OINpeNeNseT aKTyalbHOCTh
npoBoauMoro wuccienoBanus. Ilens. llems paOoTel cocToWT B pa3paboTke TpeOOBaHWUN K BBIOOPY U
pacuéry, MOAEIMPOBAHUIO AHTEHHO-(QHUIEPHON CHCTEMBI, YIOBIETBOPSIONMIEH YCIOBUIM 3KCILTyaTallud B
COCTaBe OMCTAaTUYECKON PaTUOIOKAIMOHHON cucTeMbl. Mamepuanvt u memoowl. 1IpencTaBIeHBI dTAIbI
pa3paboTKM M TECTUPOBAHUS BHIOPAHHOIO pEILEHHS, BKIIOYAIOLUIME OMNpPEAETCHHE TEXHUYECKUX
TpeOOBaHUI K aHTEHHO-(PHUIEPHONW CHCTEME, OLIEHKAa MPUMEHHMOCTH M3BECTHBIX KOHCTPYKLHMH aHTECHH,
pacuéT W HM3TOTOBJICHHE OIBITHBIX O0PAa3lOB, MPOBEJACHUE SKCIEPUMEHTABHBIX HCclenoBaHui. s
MOJICJIMPOBaHUST M  ONTUMH3ALUU  XApaKTEPUCTUK MMKPOIOJIOCKOBBIX AaHTEHH HCIOIb30BAJICA
CIEIMATM3UPOBAaHHBINA MPOTrpaMMHBI KoMIuieke Antenna Designer makera MATLAB. Pesynsmamut u
obcyszcoenue. Ilo pesympTaTaM MPOBEAEHHBIX HCCICIOBAHUN yCTAHOBIEHO, YTO WCIIOJb30BAHHE
MHUKPOIIOJIOCKOBBIX aHTEHH 00eCredYnBaeT BO3MOXKHOCTh CO3JIaHHUS OJHOHAMPABICHHOTO H3Iy4EHUS,
CTaOMJIBHOCTh 3JIEKTPUUECKUX I[apaMeTpoB B paboueM JAMama3oHe YacTOT M TEXHOJIOTHYHOCTh
n3rotoBieHus. OnrcaHbl KOHCTPYKTHUBHBIE MPEUMYIECTBA MHUKPOIIOJIOCKOBBIX aHTEHH, BBISIBIEHHBIE B
xoJle uccnenoBanuil. 3akawyenue. Crnenan BbIBOJ O 1€1I6CO00PA3HOCTH MPUMEHEHHS] MUKPOTIOJIOCKOBBIX
AQHTEHH Ul PelIaeMbIX 33[a4 W MPEJIOKEHO HANpaBlICHHE NAIbHEHIINX HCCIEOBaHWH, CBSI3aHHOE C
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Abstract. Introduction. This article examines the operational characteristics of a bistatic radar system
installed on an unmanned aerial vehicle (UAV) and substantiates the selection of an optimal antenna-
feeder system for it. The importance of considering the influence of the UAV body, made of conductive
material, on the antenna directivity and polarization of emitted signals is emphasized. A lack of sufficient
information and recommendations regarding the selection of an antenna-feeder system for a bistatic radar
system installed on UAVs is noted, which determines the relevance of this study. Goal. The objective of
this work is to develop requirements for the selection, calculation, and modeling of an antenna-feeder
system that meets operating conditions within a bistatic radar system. Materials and methods. The stages
of development and testing of the selected solution are presented, including determining the technical
requirements for the antenna-feeder system, assessing the applicability of existing antenna designs,
calculating and manufacturing prototypes, and conducting experimental studies. The specialized Antenna
Designer software package in MATLAB was used to model and optimize the characteristics of microstrip
antennas. Results and discussion. The results of the studies revealed that microstrip antennas provide
unidirectional radiation, stable electrical parameters across the operating frequency range, and easy
manufacturing. The design advantages of microstrip antennas identified during the studies are described.
Conclusion. A conclusion is reached regarding the feasibility of using microstrip antennas for the tasks
being solved, and a direction for further research related to the development of two-element antenna
arrays to improve the efficiency of bistatic radar systems is proposed.

Key words: strip antenna, microstrip antenna, bistatic radar system, earth surface sensing, unmanned
aerial vehicle
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Introduction. When implementing a bistatic (diversity) radar system (BRS) [1, 2], one of
the primary challenges is selecting an antenna-feeder system (AFS), as the system's operation is
sensitive to the antenna's radiation pattern (RP) and the polarization of the emitted wave. The
antenna's RP shape is further distorted by the unmanned aerial vehicle (UAV) body, which is
typically constructed from conductive materials to provide shielding for the electronic devices
inside the UAV. Due to the nature of the research being conducted, the literature does not fully
address the analysis and recommendations for selecting an AFS for BRS.

Thus, the decision on selection and calculation of the development of an AFU for UAVs,
taking into account the specifics of their use in radar systems, is a pressing scientific challenge.

In this regard, the purpose of this article is to consider the operation of the radar from
the point of view of the features of the radar system operation when placed on a UAV, the
formation of requirements for the AFU, as well as the selection of the optimal design,
calculations, modeling and study of the characteristics of the manufactured AFU for the radar.
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Materials and research methods.

1. Formation of requirements for the AFU for the radar.

In a bistatic (diversity) radar system (BRS), two antenna systems with different functional
purposes are used: transmitting and receiving (Fig. 1).

Requirements for antennas must be presented according to two groups of criteria:

1) required antenna characteristics and parameters;

2) required design, technological and operational features.

As a rule, the requirements for antennas in the first group are more important and
decisive than the basic requirements for the parameters in the second group. In this case, the
criteria of the second group are no less important than those of the first due to the specifics of
antenna use onboard UAVs.

0

Figure 1 — To determine the requirements for antenna devices of a bistatic (diversity) radar system

Figure 1 shows that the problem being solved is geometrically symmetrical, and it makes
no difference whether the radar transmitter and receiver are located at position A or B. This
implies that the requirements for the radar transmitting and receiving antennas are identical.
Antenna theory has proven that the fundamental electrodynamic parameters and characteristics
of an antenna in transmitting and receiving modes are identical, so it is possible to use identical
antennas for both receiving and transmitting in the bistatic radar system being developed [3, 4].

Requirements to antennas:

1) it is necessary to ensure radiation (reception) in a given sector of incidence (reflection)
angles of 45...90 degrees with as uniform a dependence as possible on the angle of the directivity
coefficient (DC) - i.e. to ensure a “sector” RP;

2) it is necessary to ensure horizontal and vertical polarization of the emitted (received)
wave (for a transmitting antenna, simultaneous emission of waves of two polarizations is
possible);

3) it is required that the antenna has acceptable matching ( standing wave ratio (SWR) <
5 for transmitting and < 2 for receiving antennas) at a given operating frequency (in the
frequency band).

So, of classes of medium-directional antennas with linear polarization, such as vibrator
antennas, meet these requirements [4, 5].

2. Selecting the type of AFU for the radar

During the first stage of development, it was planned to use the standard vibrator
antennas of the Stilsoft Skyron O UAV. For this purpose, studies were conducted on the
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electrical and electrodynamic properties of the carbon fiber composite from which the UAV
body is made.

The conductivity (resistance) of a carbon fiber body cover sample from one of the UAV
prototypes was measured along the surface in various directions using a DC current using an
electronic multirange ohmmeter. The measured resistance values ranged from several tens of
ohms to a few kilohms (the lowest measured resistance was 76 ohms; the highest was 1987
ohms), with significant randomness observed. No dependence of the resistance on the preferred
directions or the path length between the extreme points of the carbon fiber cover was observed.

The studies of the electrodynamic properties of carbon fiber were carried out in
laboratory conditions at a measuring range using a TK -450 S transmitter emitting an
unmodulated carrier at a frequency of 469 MHz and equipped with a standard shortened antenna
(A 1), as well as an Anritsu spectrum analyzer S 362E in power measurement mode with a
shortened dipole antenna (A 2) from the National laboratory kit Instruments on the receiving part
of the radio line.

Before measuring the carbon fiber composite parameters, the measurement site was
evaluated to obtain calibration curves due to its limited physical dimensions and the presence of
interfering reflections. For this evaluation, the field strength generated by the transmitter was
measured at various distances from the transmitting antenna. Field strength values were recorded
using an Anritsu 326 E instrument in spectrum analyzer mode (Fig. 2). Two experiments were
conducted sequentially:

1) measuring the passage of electromagnetic waves through (through) the carbon fiber

fragment of the body of the Stilsoft Skyron O UAV;

2) measurement of the level of electromagnetic wave reflection from the surface of a

fragment of the body of the Stilsoft Skyron O UAV.

| Rvar

Al Al A2
% V— — —

r——— 1 J ?c;paH
i TK-4505 parmeHT .
TK-4505 | I~ kopnyca Anritsu S362E

D max =4,7 m

Figure 2 — Estimation of polygon error

Table 1 — Results of the experiment on studying the properties of carbon feeder

R, m 0.3 0.6 0.64 0.96 1.28 1.6 1.92 2.24
E fee,dB | -9.8 -10.1 | -10.0 -9.8 -10.1 | -10.0 | -10.1 -9.9
E trans, dB | -12.0 | -13.0 | -14.0 | -10.7 | -11,6 | -10.1 | -12.7 | -11.7
Ef,dB | -100 | -96 | -12.0 | -10.0 | -11,0 | -9.8 -10.0 -9.1

Based on the measurement results, it was concluded that it is not possible to use antennas
with a significant (commensurate with the level of the direct signal) level of rear and side
radiation (for example, vibrator antennas) due to strong interference dips that will inevitably
arise in the resulting RP (Fig. 3).
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Figure 3 — Results of experiment studying the electrodynamic parameters of a carbon feeder casing: 1 —
direct signal without a shield; 2 — transmission through a carbon feeder shield; 3 — reflection from a carbon
feeder shield

To confirm this conclusion, the DD of an asymmetric (quarter-wave vibrator) vibrator
antenna over a flat semiconducting screen with carbon fiber parameters was simulated using the
MMANA program. GAL (Fig. 4).

For vertical polarization of the antenna in the vertical plane in the sector of angles of
45...89 degrees, the change (dips in the radiation pattern) amounted to—15+—17 dB relative to
maximum.

S \ Ny o ST,

/=40 I
Ga :7.36 dBi =0 dB (Vertical polarization)
F/B: -0.02 dB; Rear: Azim. 120 deg, Elev. 60 deg
Freq: 469.000 MHz

Z:0.058 - j2872.672 Ohm

SWR: 1999999.0 (50.0 Ohm),

Elev: 0.1 deg (Real GND :100.00 m height)

Figure 4 — The result of modeling a vibrator antenna over a semiconducting flat screen with carbon feeder
parameters

Following the research, the use of the standard vibrator antennas of the Stilsoft Skyron O
UAYV had to be abandoned for the following reasons:

1) the dimensions of the standard antennas and the configuration of their placement do
not allow obtaining acceptable directions of the main lobes of the radiation pattern and their
width (Fig. 6);

2) the body and structural elements of the UAV are made of carbon fiber, which is a
semi-conducting composite material with chaotically anisotropic electrodynamic parameters (
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0,¢&,); as a result of interference phenomena, the influence of the structural elements of the UAV

on the RP becomes unpredictable;

3) the use of standard UAV antennas requires the integration of the radar into the UAV
control system, which is impractical and highly undesirable due to the significant uncertainty and
unpredictability of such a solution.

In the second stage, other antenna types with low backscatter radiation were investigated.
The research showed that horn and reflector antennas, as low-backscatter antennas in the
wavelength range used (0.6396 m), have unacceptably large longitudinal geometric dimensions.
For traditional medium-directional antennas (vibrator, loop, etc.) with effective reflectors and
screens (the screen dimensions must be equal to the operating 1,5+ 2 wavelength), the antenna

system dimensions are also significant.

At the third stage, due to the fact that the antenna characteristics largely ensure the
selection, calculation or setting of the characteristics and parameters of other functional parts of
the radar (at least without knowing at least approximate values, it is impossible to set
requirements for the required transmitter power and receiver sensitivity), a decision was made
not to limit ourselves to general recommendations for choosing their type, but to develop a
specific antenna for the radar.

The analysis showed the feasibility of choosing microstrip antennas, since significant
achievements of recent decades in the field of microwave technology and microminiaturization
have made it possible to develop efficient designs of such antennas manufactured using printed
circuit board and integrated circuit technologies [6].

They are characterized by a simple design, small dimensions and weight, high
manufacturability, good reproducibility of dimensions and electrical parameters, the ability to
operate in dual- and multi-frequency modes, with linear and circular polarization, and with dual
polarization. Stripline radiators are convenient as elements of antenna arrays (including
conformal ones), and the use of printed technology significantly simplifies the implementation of
various element power supply circuits, from the simplest series circuits to complex branched
parallel circuits. The operating frequencies of stripline (SPA) and microstrip (MSPA) antennas
and arrays range from hundreds of MHz to several tens of GHz [7, 8].

In addition, the MSPA are fundamentally shielded in the rear hemisphere of the RP, and
the shielding effect is achieved with screen sizes significantly smaller than for other classes of
antennas.

The main disadvantages of SPA and MSPA are low electrical strength, low permissible
power of input oscillations; in the case of resonator-type antennas, narrowband (the relative
operating frequency band is on average no more than 5%) [7, 8]. In the considered version of the
bistatic radar system, these disadvantages are insignificant, since the required operating range
does not exceed several meters, and narrowband signals are supposed to be used as probing
radiation.

There are many strip and microstrip antennas, which can be conditionally classified into
the following types [7, 8]:

— Vibrator antennas: with inductive and conductive excitation; loop vibrators;
polyvibrator antennas;
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— slot antennas: excited by strip and microstrip lines, with microstrip resonators;
open ends of strip and microstrip lines;

— flat two-dimensional SPA and MSPA: resonant type; non-resonant type; with
distributed connection to the power line;

— volumetric (three-dimensional) SPA and MSPA;

— frequency-independent and multi-frequency SPA and MSPA: spiral, vibratory,
log-periodic, etc.

The shape of stripline radiators is selected based on the required operating mode of the
antenna, its frequency properties, the desired pattern shape, and the radiation polarization. In
practice, rectangular, triangular, rhombic, elliptical, circular, and more complex radiator
shapes—ring, circular sector, ring sector, etc.—are used [9].

3. Calculation of the microstrip antenna radiator

Printed strip antennas (PSA) of the resonant type based on rectangular radiators have
become widely used as independent antennas and elements of antenna arrays [3, 7, 8]. PSAs of
this type contain a radiator in the form of a rectangular metal strip 1, located on the outer surface
of a dielectric substrate 2 above a metal screen 3 (Fig. 7) [7].

a)b)
Figure 5 — MSPA based on a rectangular resonator emitter with excitation by a coaxial line using a probe (a)
and an asymmetric strip line (b)

Examples of excitation of resonant MSPAs are illustrated in Figure 5, a — using a coaxial
transmission line and a probe; b — using an asymmetric strip line, the conductor of which is
located on the surface of the substrate in the same plane as the emitter. Dielectrics with a relative
permittivity and & =2 +16a low dielectric loss tangent #g o of no more than, are usually used as

the substrate material (l+5)~10_3; the substrate thickness is hz(0,01+0,1)/10 [10]. The antenna

radiation is created by electric currents flowing along the surface of the plate and screen, as well
as by bias currents in the dielectric substrate.
Typically, in such a structure, resonant electromagnetic oscillations of the lowest

(fundamental) type are excited TM,,; the indices characterize the number of variations of the
transverse wave in relation to the plane of the screen and the emitter components of the electric

field strength vector £ » 1n the resonator cavity volume beneath the emitter along the x , y, and z
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coordinate axes . The entire structure is considered a cavity resonator without side walls, thereby
ensuring radiation into the surrounding space.
In rectangular PAs, the lowest type of resonance occurs at the emitter length

<AL M

where 4, = /1%/8— is the length of the quasi- T wave in a strip line with a strip line width
r

W . Note that the field component along the axis yis distributed uniformly, and along the axis x
in the longitudinal direction, it is distributed sinusoidally with antinodes at the edges of the
emitter at x =0, L and zero at the center under the emitter x = L/ 2 (Fig. 5).

At the resonant frequency, the antenna's input impedance becomes purely resistive and
reaches values of several hundred ohms at the edges of the radiator parallel to the y-axis. Zero
reactive input impedance facilitates matching of the radiator to the power line and ensures
intense radiation.

To date, several methods have been developed for analyzing the characteristics of
resonator SPAs, based on various mathematical models of the radiating structure [9]. In a
rigorous formulation, the radiation problem is solved, for example, by the current method [11].
In this case, a boundary value problem is formulated and a system of integral equations is
compiled for the scalar components of the vector distribution of the surface electric current
density J(z,y)on a conducting strip.

For a simplified approximate solution to the analysis problem, a simpler model is usually
used, according to which the SPA is considered as a system of two equivalent slot radiators
formed by the edges of a strip element (from one of which the exciting oscillations are supplied)
and a screen. It is assumed that the radiation in the far zone is formed precisely by these slots,
and radiation from the side slots is practically absent [12].

If the length of the emitter Lis a multiple of an odd number of half-waves of the quasi- T

wave, in particular, L = A% , then the components of the field strength in slots 1 and 2 are out of

phase (Fig. 5, a). The directions of the equivalent magnetic currents in the end slots and side
slots are determined by the expression [§]

“Mm L"7—ZJ3 (2)

where nis the unit vector of the outer normal to the planes of the slits.

From (2) it follows that the equivalent magnetic currents of the end slots (open ends of
the cavity resonator) are uniformly distributed and, most importantly, are in-phase. They
generate maximum radiation in the direction normal to the screen plane, i.e., along the z-axis,
with the far-field polarization of the vector parallel to the x-axis (Fig. 5). The equivalent
magnetic currents in the side slots (parallel to the x-axis) are pairwise antiphase and contribute
virtually nothing to the overall antenna radiation in the normal direction.

When the length of the strip radiator is a multiple of an even number of half-waves of the
quasi-T wave, there is no radiation along the normal to the plane of the screen.

Directional pattern of the resonator MSPA within the upper hemisphere of space

(@=-90°... can be calculated with sufficient accuracy using the formula [13]
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szn(sin(p)
F(e,(/’)=F(9)'F(¢))=cos€-cos(ﬂ7Lsin9J- A

ﬂ Sin
1 {4

)

Where F(6,¢),F(0),F (@) — normalized radiation patterns: spatial, in planesd and ¢

accordingly;

L,W — resonator dimensions MSPA according to Figure 5, a.

To calculate the radiation patterns, we used the Antenna Designer application from the

Matlab package. The initial data for the calculation were: the operating frequency f

(wavelength); the antenna patch dimensions; the angular coordinate (4 or) of one of the principal

planes of the spherical coordinate system ¢@was used fas a variable parameter. The second

angular coordinate was fixed (Figs. 7, 8).

Radiation F(0)patterns at ¢ =0°(blue color) and F(¢)at 6 =90°(red color) are shown

in Figure 6.
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Figure 6 - MSPA RP graphs : calculation using formula (3) in Matlab
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Figure 7 — Antenna Designer application interface

Calculated in the Antenna app Designer of the MSPA RP is presented in Figure 8.
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Figure 8 —- MSPA RP graphs from the Antenna Designer application
It is clearly visible that the RP calculated using formulas (3) and in The Antenna Designer
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application are practically identical (Fig. 6 and 8).

FR4 fiberglass substrate was designed. A daisy-chain feeder from a coaxial-to-strip
adapter, which also serves as the antenna connection point to the feeder via an SMA connector,
was selected. Using the Sprint program the layout created a topology of the antenna resonator

Gain (dBi) @ 469.00 MHz
90

120 60

240 300
270

with a power supply loop in two versions - unshielded and shielded (Fig. 9).

Figure 9 — The main resonator of the MSPA prototype, created in the Sprint Layout environment a)

ab)

unshielded MSPA; b) shielded MSPA
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The antenna prototype was manufactured by milling double-sided foil-clad fiberglass FR
4 from AB retail thickness 3 mm (Fig. 10).

Figure 10 — A variant of the implementation of the MSPA prototype (working model) for measuring
parameters

The actual permittivity of FR 4 fiberglass was lower than the manufacturer's stated value
of 5.0-5.5 (the actual value was 4.4), necessitating precise tuning of the antenna to the selected
frequency by adjusting its dimensions. To increase the antenna's resonant frequency, the antenna
panel dimensions were reduced by trimming the resonator edge. To lower the frequency, narrow
foil strips were soldered on. To significantly reduce the frequency, a section of the conductive
shield on the active side of the antenna was used, connected to the antenna patch with shorting
jumpers in several places (Fig. 11).

Figure 11 — Experimental models of MSPA with post - fine tuning to a frequency of 469 MHz

The resonant frequency was controlled using an Anritsu device. The S 362 E antenna and
feeder line analyzer option measures the voltage standing wave ratio (VSWR) and input
impedance in panoramic VSWR meter modes and using the Smith chart. For antenna and feeder
line measurements, the Anritsu device The S 362E must be calibrated together with the
connecting cable. Three types of loads are used for this procedure: open feeder, short-circuited
load, and matched load.

An example of antenna tuning results for a bistatic radar system is shown in Figure 12.
The MP antenna was tuned at input 2 for this antenna, and similar studies were conducted for the
second antenna. The resulting VSWR is 1.23-2.05, and the bandwidth is approximately 10 MHz
ata 3 dB level.
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The measured gain factors of the experimental antenna models were:

— for model 1: vertical polarization 5.3 dB (1.84); horizontal polarization 4.9 dB (1.76);

— for layout 2: vertical polarization 4.8 dB (1.74); horizontal polarization 4.7 dB (1.72).

The results of measuring the antenna gains are in good agreement with those calculated in
The Antenna Designer, which is 5.15 dB (1.81).

To calculate the power flux density of the transmitter signal and the sensitivity of the
receiver, it is advisable to select the antenna gain value with a margin of 1.5 to compensate for
random deviations in the radiation pattern.

Due to the lack of the correct conditions necessary for measuring the amplitude radiation
pattern of the MSPA (there is no anechoic measuring chamber, it is impossible to move the
stationary equipment to an open space for the arrangement of an antenna range), it was decided
to use the method for measuring the radiation pattern proposed in the 90s of the last century at
the Department of AFU of the Air Force Engineering Academy named after prof. N.E.
Zhukovsky [14]. The essence of this method lies in the statistical processing of a large number of
measurement results made under non-ideal conditions under the influence of random reflections
from interfering objects.

A series of measurements with deliberately different reflection conditions (to ensure this,
the auxiliary antenna—the transmitting one if the receive directivity characteristic is being
measured, or the receiving one if the measurement is in transmit mode—is moved by distances
multiples of a quarter-wavelength for each individual measurement) are then processed together:
for each angular position of the antenna being studied, the average field amplitude is found. The
resulting average values are normalized and presented graphically in the selected scale and the
required coordinate system.

Two series of RP measurements were conducted for vertical and horizontal polarizations
— 5 and 7 measurement sets, respectively. Each measurement set differed in the placement of the
auxiliary antenna: in five (seven) sets, the auxiliary antenna was shifted transversely and

longitudinally by a quarter-wavelength ( 4/4 =16cm) from the initial position; in the other three
sets (separately for each polarization), the auxiliary antenna was shifted vertically by half a
wavelength ( A/2=32cm). The results from all sets for each angle were averaged and then

normalized. A total of 450 field strength measurements were performed in 18 measurement sets.
The averaged normalized characteristics of the RP, shown in Figures 13 and 14 (red

color), coincide quite accurately with the calculated ones (blue color).
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Figure 13 — RP of a vertically polarized antenna Fv( 0 ) in Cartesian and polar coordinates
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Rationale for the choice of transmission line type. Microstrip transmission lines are well
matched to printed antennas in terms of their characteristic impedance and design. However,
their use can only be achieved by using printed technology for all elements of the transmit-
receive paths in the centimeter and millimeter wave bands. Furthermore, the transmission line
lengths in the transmitting and receiving sections of the dual-position radar being developed are
insignificant, and the anticipated hardware complexity of the devices being developed is low.
Therefore, it is advisable to use coaxial flexible cables with a characteristic impedance of 50
ohms for the prototype. Joints between different transmission line types should preferably be
implemented using a coaxial-to-strip transition.

It should be noted that the radar system's intended use requires the transmitter,
transmitting antenna, and receiving and measuring device to be mounted onboard the UAV. This
places special demands on the operational parameters of the radar system being developed.
Specifically, the coaxial connectors must be tightly secured and secured with appropriate devices
(safety wire, locking washers, etc.).

Research results and discussion. Experimental studies of antenna-feeder devices for
UAV-based radars indicate that the use of MSPA is the most feasible option. This is due to the
ability to generate unidirectional radiation, ensure stable electrical parameters across the
operating frequency range, and ease of manufacture.

Conclusion. This article examines the operational features of a UAV-mounted radar and
formulates requirements for the radar's antenna feeder. Based on the developed requirements, an

34



CoBpemeHHas Hayka n uHHoBauumn. 2025. Ne 4

analysis was conducted of the feasibility of using existing radar antennas for the radar system,
which concluded that such a choice was impractical. A selection of micro-band antennas for the
UAV-mounted radar was also conducted. The characteristics of the manufactured antenna feeder
for the radar were calculated, modeled, and analyzed.

The direction of further research related to improving the operation of antennas for radars

is the study of the possibility of using two-element antenna arrays for radar antenna feeds.
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analyzing non-stationary traffic, and the adaptation of detection thresholds based on the user's context.
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Beenenne. CoBpemeHHbIE pacnpenienéHHbIE BBIUNCIIUTEIbHBIC CUCTEMBI
XapaKTEepU3YIOTCS BBICOKOM JTUHAMUYHOCTBIO TOMOJIOTHH, 00JIbIINM YHUCIIOM
B3aMMOJCHCTBYIOIUX Y3JI0B M HEOJHOPOJHOCTBIO CETEBBIX IPOTOKOJIOB, 4YTO YCIOXKHSET
oOecrnieueHre UX UHPOPMAIIMOHHOM 0e30macHOCTH. POCT MHTEHCHBHOCTH aBTOMAaTU3UPOBAHHBIX
aTak, UCIOJIb30BaHUE OOTHETOB, PACHPEICNEHHBIX CKAaHEPOB U MOJMEHBI JIETUTUMHBIX YUETHBIX
JAHHBIX MOBBIIIAIOT 3HAYUMOCTH METOJOB, MO3BOJISIOLUIUX BBISIBIATH OTKJIOHEHHS IOBEACHUS
noJjbp3oBaresel nociue ayreHTu(ukauuu. TpaauioHHBIE CHCTEMbl OOHApY)KEHUSI BTOP)KEHUH
MPEUMYIIECTBEHHO OMUPAIOTCS HAa CUTHATYpPHBIE WIIM CTaTUCTUYECKUE MOJENIN U HEIOCTATOYHO
3 GEKTUBHBI NIPU aHANN3E CIA00BBIPAKEHHBIX M BBICOKOYACTOTHBIX aHOMAIUN, MacCKHUPYEMBIX
MOJ1 IETUTUMHBIN TpadUK.

O/HOBpEMEHHO OMOMETPUYECKHE METObl ayTEHTU(PHUKAIMUA JIEMOHCTPUPYIOT BBICOKYIO
YCTOMYMBOCTh K KOMIIPOMETAIlMU YYETHBIX JTaHHBIX, OJIHAKO OHU HE OOECIeYnBalOT KOHTPOIIb
JeMCTBUI TMOJIB30BATENS IMOCIE YCIEIIHOTO BXOJa. JTO cO34aéT HEOOXOJUMOCTh MPUMEHEHHUS
KOMIUIEKCHOTO  TOAX0/a, OOBEAMHSIIONIETO TMOATBEPXKACHHE JUYHOCTH M  aHamu3 eé
MOCJIEIYIOIIEr0 CeTeBOro MoBeJeHUsA. B nanHOW paboTe mpearaeTcss MHTErpalbHas MOIETb
oOecrieueHrs 0€30MacHOCTH paclpeieNEHHbIX CHUCTEM, OCHOBAaHHAs Ha PA3JIOKEHHHM CETEBOTO
Tpaduka B psaasl Dypbe A BIACTCHUS CHEKTPAIbHBIX MPU3HAKOB MoBeneHus [1], a Takke Ha

38


https://orcid.org/0009-0002-4186-7412

CoBpemeHHas Hayka n uHHoBauumn. 2025. Ne 4

NPUMEHEHUH COBPEMEHHBIX alrOpuTMOB Oumomerpuueckoil wuneHtuduxanum (FaceNet [2],
VGGFace [3], IrisCode [4]). BBenéH wuHTErpaJibHBIM KPUTEPUNA pHUCKA, YUUTHIBAIOIIUN
OMOMETpHUYECKYI0 OJM30CTh K IIAOJOHY TOJNB30BATENsI M CIEKTPAIBbHOE OTKJIOHEHHE OT
STaJIOHHOro mnoBeneHus. [lokazaHo, 4YTO MpPeUIOKEHHBIH MOIXOJA IO3BOJSAET YBEIUYUTH
JIOCTOBEPHOCTH OOHAPY)KEHUSI aHOMAJIUI U CHU3UTh BEPOSTHOCTD JIOKHBIX JOIMYCKOB.

MaremaTu4eckoe MOAeJIHPOBAHUE CeTeBBIX TMpoieccoB. Tpaduk pacnpeaeaéHHON
CHCTEMBI MOXHO (OopMaTu30BaTh Kak (DYHKIHIO f(?), ONUCHIBAIONIYI0 WHTEHCUBHOCTH OOMEHa
IaKkeTaMu, 3a/ep’KKy WM ypOBEHb 3arpy3ku ceT. IlockosibKy ceTeBble MpOLIECCH HEPENKO
00aaroT MepHOAMYECKOW KOMIIOHEHTOH (Hampumep, mnepuoanyeckue heartbeat-coobmienus,
LUKJIbI CHHXPOHU3ALMH), TAKOW BPEMEHHOH PsIi MOXKET OBITh MPEJCTABICH PA3JI0KEHUEM B P
Dypse:

S 2 2
f(t):a0+z a, cos ﬁm+bnsm il , (1)
n=1

rae: T — xapakTepHbIN Mepro,1 HaOII0JAEMOM CHCTEMBI.
Koaddurment a,:

7mt
dt .

=—ff0)

Koadduruent b,:
27z t

=—jfa>

Bricokue 3naueHus Koaq)(bnuneHTOB an " bn Ha OMNpENENEHHBIX YacTOTaX OTPaXKaroT
YCTOHYHMBYIO MOBTOPSIOIIYIOCS aKTHBHOCTh. B HOpManbHOM peXHME CHEKTp pacrpeaenéHHON
CHUCTEMBI XapaKTepU3yeTcs CTa0MIbHBIMU YaCTOTaMHU, COOTBETCTBYIOIINMHU:

o PETYJIIPHBIM CUHXPOHU3ALUAM Y3JI0B;
J UKINYECKOMY OOHOBJICHUIO MapIIpPyTOB;
. (OHOBBIM CETEBBIM MPOIIETYPAM.

[TycTp HaOMOMAETCSI M3MEHEHHE CIIEKTpa Ha YacTOTe . TOTa, i BBIABJICHHS aTak C
MOMOIIBIO CIEKTPAIbHBIX METOI0B MOYXXHO BBECTU METPUKY OTKJIIOHEHHUS:

D(a)k) = ‘Smekymee (a)k) - S()}’L()pH()EZ (a)k > (2)
rae S(w) — aMITUTYIHBINA CIIEKTP:

S(w,)=+a +b, o, = 27
T
Ecnu D(wk) npeBbiiaet nmopor dy, pUKcUpyeTcst aHOMaIus:
D(w,)>0,.
Bo3HUKHOBEHHE HOBBIX YACTOTHBIX KOMIIOHEHT WJIM YCHJICHHE TapMOHUK MOXKET
CBU/IETEJILCTBOBATH 00 AHOMAJIbHOW aKTUBHOCTH, TAKOW KaK:

L CKPBITOC CKAaHUPOBAHHUE CETHU, YTO IMPOABIACTCA B BHIAC HH3KOYACTOTHBIX
NEPUOANYCCKUX BCITIJIECKOB,

L4 DDOS-aTaKI/I, ACMOHCTPpUPYIOIIUC POCT BBICOKOYaCTOTHOM COCT&BJISIIOH.[CI\/JI;

L4 BHCAPCHHUEC BPCAOHOCHOTO HO, BBI3BIBAIOIICC TIOABJICHUC HOBBIX PCErYIIAPHBIX

11126JIOHOB OOMEHa.

[Tonp30BaTens MOKET MPONUTH OMOMETPHUIO, HO 3aT€M €Tr0 TOBEJACHHE MOXKET OTIMYAThCS
CIIEKTPAJILHO U TEM CaMbIM JEMOHCTPUPOBATH AaHOMAJIbHBIE CETEBBIE YACTOThI, XapaKTepPHbIE IS
ABTOMATHU3UPOBAHHBIX CKPUNTOB, OOTOB M CKPHITOTO CKAaHUPOBAHUS CeTU. J[OTIOTHHUTEIBbHBIN
CIEKTPaJbHBIN aHaIN3 MOKa3bIBAaET pa3Hully cnekTpoB AS(w) o (2) [1], [2].

@dypbe-aHaan3 MO3BOJIAET BHISBIATH TaKHMEe HECOOTBETCTBUSA. J[J1s1 cpaBHEHUs MOBEACHUS
BOCITOJIb3YEMCS BEIPAKEHHUEM:
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AS(0) =[S,,,(0) =S, (@)

AS BbIIENSET YaCTOTHI, Ha KOTOPBIX 3JI0YMBIIUIEHHUK OTJIMYAETCS OT HOPMAaJbHOIO
nojab3oBareis. I'paguku CHEKTPOB CETEBOrO BPEMEHHOI'O psifa HOPMAaJbHOI'O IOJIb30BATEI,
3nMoyMbIIIeHHUKA U AS(®), TOTy4eHHBIE ¢ OMOILIbI0 TpeoOpa3oBanus Dypwe, MpencTaBiIeHbI
Ha pucyHkax 1 —3 [1].

1000

800

600

AMnnuTyaa

400+

0 200 400 600 800 1000
YacToTa, Ny

Pucynok 1 — CnekTp HopMaabHOro noJjn3opareisi / Figure 1 — The spectrum of a normal user

Ha rpaduxe BugHBI 1Ba TOMUHUPYIONIMX MHKa Ha HU3KUX yacToTax (okomno 5+11 I'm).

DTO COOTBETCTBYET PETYJISIPHOM, «UEIIOBEUECKOW» aKTUBHOCTU: OOBIYHBIC 3aMPOCHI, HABUTAITHUS,

CTaHJapTHbIE omnepanuu B cucreMe. CHeKTp OTHOCUTENbHO «JHUCTBIH», 0€3 IUIOTHOTO
BBICOKOYACTOTHOTO «T'PSA3HOT0» IIyMa.
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Pucynok 2 — Cniextp 3710ymbiiiennnka / Figure 2 — The attacker’s spectrum
31ech, MOMUMO HOPMAJIBHBIX KOMIIOHEHT, TOSBISETCS BBIPAKEHHBIM MHK Ha Oojee
BbICOKOH yacTtoTe (0kojo 23 ') 1 B 1IeJIOM yCHIIMBAeTCs 4acTOTHAs o0nacTh. Takoe moBeieHne
XaPAKTEPHO JJIS:

. YACTBIX OJTHOTHUITHBIX 3aIIPOCOB (CKPHUIITHI, OOTHI),
. CKaHHUPOBAHHUS ITOPTOB/CEPBUCOB,
. ABTOMATH3UPOBAHHBIX aTaK ¢ (PUKCUPOBAHHBIM BPEMEHHBIM IIarOM.
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s Gonee riryOOKOro aHajiu3a MOBEAEHUS I0JIb30BaTeIed BBEJAEHA METPHKA pa3HUIIbI
CIEKTPOB MEXJy HOpMalbHBIM M aHOMaJbHBIM IHoBeaeHueM. Metpuka AS(w) mno3Bosser
BBISIBUTBH YaCTOTHI, HA KOTOPBIX HAOII0JAI0TCS CYLIECTBEHHO BbIPAXKEHHbBIE OTKJIOHEHMS.

800

700

600

AS(w)

300

200

100

0 200 300 600 800 1000
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Pucynok 3 — Paznocthb cnekTpoB AS(®) / Figure 3 — Difference of spectra AS(m)

I'padpuk  AS(w) mnoguépkuBaeT WMMEHHO 30HBI OTIMYANA MEXIY HOPMAIbHBIM U
atakyrouuM npoduneMm. Ha Huskux uactotax AS(®) 0ObIYHO Majga — 3J0yMBIIUIEHHUK
UMUTHPYET HOpMasbHble neiicTBUs. Ha uacToTax, COOTBETCTBYIOIIMX aBTOMAaTH3MPOBAHHOM
AKTUBHOCTH, HAONIOAIOTCS SIPKO BbIpakeHHbIe MUKU AS(m). OT0 co31aér ynoOHbIM Kputepuit
JUIsL HACTPOMKHU MOPOTroB AETEKTUPOBAHUS, BEIUUCICHHS] HHTETPAIbHOTO MOKa3aTens pucka K(u)
U 00y4eHus MojieNiell KilaccuuKaluy «HopMa/aTakay.

Poct gomu HTTPS u VPN npuBoauT K HEBO3MOXKHOCTH IIPUMEHEHUSI METOJ/IOB aHaIU3a
COJIEP’)KMMOT0 TIaKETOB. B TakuX yCIIOBUAX aKTyaJabHBI IOIXO/bl, OCHOBAHHBIE HA CIIEKTPAJIbHBIX
u rubpuansix Fourier—Wavelet Mogensax, mo3Bosisiomux KiaccupuuupoBaTh 3amin(poBaHHBIN
TpaUK MO BPEMEHHBIM 3aKOHOMEPHOCTSIM Oe3 pacumudpoBaHus. Takue MOIXOABI YCHELIHO
INPUMEHSIIOTCSL Ui BBISBJIICHUS TYHHEJbHBIX KaHAJOB, CKPBITBIX KOMaHJ M aHOMAaJIbHBIX
NEPUOANYECKHUX CUTHAJIOB C aBTOMaTu3anuen [7].

Hecmotpss Ha knmaccuyeckoe mnpuMeHeHue paszioxeHus B psaasl Oypee [1], cereBoit
Tpauk o0nagaeT HEMOCTOSIHHOM YacTOTHOM CTPYKTYpOH, yTO TpeOyeT NMpUMEHEHUsl BEeWBIET-
npeoOpa3zoBanmii. BeliBneT-aHann3 MO3BOJSET BBIJACIATH JIOKAIbHBIE YaCTOTHBIE OCOOCHHOCTH
aKTUBHOCTH IOJIb30BATENs, YTO JenaeT ero 3¢dexkruBHbIM gonoiaHeHueM k Fourier-mopemsim.
MeToa mo3BOJIIET BBISBIATH KPAaTKOKUBYILME BCIJIECKM aKTUBHOCTH, XapaKTEpHBIE ISl aTak
KpaTKoro nepuoja (Hanpumep, UHbEKIMA WK ckaHupoBanus) [8].

CoBpeMeHHbIE pacHpeeI€HHbIE CUCTEMBbl TPEOYIOT MHOTIOCIOWHOM 3allluThl, KOTOpas
IpeOTBpAlIaeT KaK BHEIIHUE CETEBbIE aTaKd, TaK U BHYTPEHHHUE 3710ynoTpedieHus. B nannoi
paboTe mpeasio’)keHa HMHTErpalusi CIEKTPAJIbHOIO MOJEIUPOBAHUS CETEBBIX IMPOIECCOB (C
ucrnonb3oBaHueM psgoB Dypee) U OMOMETpHUECKOW WIACHTUHUKAIMM MOJb30BaTeseH,
o0OecrieynBaroIias COrJacOBaHHOE IMOBBIIEHHE YPOBHSA  3alMIIEHHOCTH. JTa  CBS3b
dopmupyercsi Ha TpEX METONOJIOTHYECKUX YPOBHAX: MATEMaTHYECKOM, ITOBEIEHYECKOM U
apXUTEKTYpHOM [5].

buomerpuueckue curnainsl (B yactHoctH, IrisCode n FaceNet embeddings) Takxke moryT
OBITh MHTEPIPETUPOBAHBI KaK NEPUOIUYECKUE WIN KBazunepuoguueckue. [locnenoBaTenbHOCTh
nansbix IrisCode, omuceiBaromias (a3oBble XapaKTEPUCTUKU PAAYKKH B TOJSPHOM cuUcCTeMe
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KOOpAMHAT, Hcnoub3yeT ¢GuibTpsl [abopa — pa3sHOBUAHOCTh YACTOTHBIX (DUIBTPOB,
OCHOBAHHBIX Ha JIOKAIM30BaHHBIX rapmoHukax. IIpm obpaborke numa (FaceNet, VGGFace)
IPUMEHSIETCS AEKOMIIO3ULIMS U300paKeHNUH B MPOCTPAHCTBEHHO-YACTOTHBIX MPU3HAKax [5 — 7].
To ecTb GuOMETpUS yXKe «IIO MPUPOJE» SBISAETCA YACTOTHBIM aHAIN30M, U psiibl Dyphe nexar B
e€ OCHOBE.

Jaxe mociie ycnemHol 0MoMeTpudeckoil ayTeHTu(UKAK [T0BEIEHUE M10JIb30BaTeNs B
CUCTEME JIOJDKHO KOHTPOJMpoBaThecs. U 31€ch ciekTpanabHBId aHAIU3 UTPAET KIFOUEBYIO POJIb.
CriexTpanbHbIl aHaNM3 MOJATBEpXkJaeT IOBeAeHUE Mosb3oBarens (2), a Ouomerpus
MOJATBEPXKJIAET JIMYHOCTD JJIS TI0JIb30BATENS U:

X, =f)
d(X,,R)<t

rjae:

R, — m1a6110H 1IOIL30BaTENS;

d — eBknnnoBo paccrosinue (FaceNet/VGGFace).

WuTerpanust CeKTpaabHBIX METOJOB U OMOMETPUYECKOW HUACHTU(DHUKAIMK IO3BOJISICT
COTIOCTABJISITh IUYHOCTH TMOJIB30BaTEINS €ro HU(POBOMY MoBeaeHUIeCKOMY Ipoduitio. buomerpus
MOTBEPHKIIAET JTUIHOCTh, TOTJA KaK CICKTPATbHBIA aHAIN3 BBIABIISCT XapaKTepPHbIC YaCTOTHHIE
KOMITOHEHTHI MIOBEJICHUS, OMPEIeNsisi OTKIIOHEHHUSI, CBOIICTBEHHBIE aBTOMATU3UPOBAHHBIM aTaKaM
[1]. Hnst oObenuHEHUs pPe3yJbTaTOB OMOMETPHYECKON ayTeHTU(PUKANWUA W CICKTPaIbHOTO
aHaJM3a CETEBOrO IMOBEJCHHS BBOAMUTCA HMHTETPATIbHBIA KOPPEISAIMOHHBIN Kputepuil K(u),
onpezaenseMblii uig nosb3oBarens u. Ilycte X, — OHMOMETpUYECKHI BEKTOpP IPU3HAKOB
MoJIb30BaTeNs, R, — €ro 3TaJIOHHBIN madyoH, d(X,, R,) — MeTpHuKa paccTosHUS (EBKIUI0BA), a
AS(u) — HOpMHpOBaHHAsT METPUKA PA3HUIILI CIIEKTPOB MEXKIY TEKYIIMM H OMOPHBIM CETEBHIM
npoduneM JaHHOTO TOJb30BaTend. Torma OOOOMIEHHBIM KpUTEpPH pHCKa Ompeensercs
BBIPAKCHUEM:

Kw)=a-d(X,,R)+p-ASw), (3)

rae:

Q — BeC, MO3BOJIAIOLINI HACTPOUTH MOAEIH 110 OMOMETPUH;

J — Bec, NO3BOJIAIOIINN HACTPOUTH MOJIENb IO aHATTU3Y MTOBEICHHUS;

K(u) — 0Oe3pa3MepHbIii TOKa3zaTelb pUCKa.

Becosble k03¢ unineHTsl o 1 f BBIOMPAIOTCS B 3aBUCUMOCTH OT MPHOPHUTETa TOYHOCTU
OMoMeTpUUYECKOl ayTeHTU(PHUKALMU ¥ YyBCTBUTEIBHOCTH K aHOMAIMSIM NoOBeAeHUs. UeM Bbllie
3HayeHue K(u), TeM BBIIIE YpPOBEHb IOJO3PUTEIBLHOCTH AKTUBHOCTH Mojb3oBarens. Ilpu
IpeBbIIIeHNH nopora K, CUCTeMa WHULIUUPYET JOMOJHHUTEIbHBIE IIPOBEPOYHBIE MPOLETYPHI
i 6510kupoBKy ceccun. Hopmuposka metpuk d (X, R,) u AS(u) na unrepsan [0; 1] no3Bomser
uHTEeprpeTupoBaTh K(u) Kak Oe3pa3MepHbIN pUCK-TIOKa3aTesb, MPUTOAHBIA s CpaBHEHUS
MEXy pa3JIM4YHbIMU MOJIb30BATENSIMU U CLICHAPUSAMU aTaK.

Cxema apXUTEKTYpHON MHTETpallK CIIEKTPAIbHOIO MOJIETMPOBAHUS CETEBBIX MPOILIECCOB
¢ OMoOMeTpHUYEeCKHM MOJTyJIEM IpeJICTaBlIeHa Ha puc. 4.

CeTeBble gaHHble bromeTpuueckni
MOAYNb
CnekTtpanbHoe - S(w) u— K(u)
OTKnoHeHue MoatBepxaeHue
OT creKTpa YHWUKanbHOCTK
nofnb3oBarens
AS(w)
‘ J

[

_.[ PeweHne ]_

PucyHok 4 — Cxema apXUTeKTYPHOii HHTErpallui CHEKTPAJIbHOI0 MOIeJIMPOBAHUS CETEBBIX MPOLIECCOB C
onomerpuueckum moayJieM / Figure 4 — Architectural Integration of Spectral Network Process Modeling with
a Biometric Module
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ITomuMo 0a30BBIX CBepTOUYHBIX apxuTekTyp FaceNet [2], cOBpeMEHHBIE CHUCTEMBbI
MIPUMEHSIOT YIIYYIIEHHbIE BEKTOPHBIE TPOCTPAHCTBA, Takue kKak FaceNet++ [9], ucnonp3yromnme
Oosee MIOTHBIE SMOCNIMHTH W YCHICHHYIO peryisipusanuio. lcmonb3oBanue riyOOKHX
SMOE/INHIOB TOBBILIIAET KAYECTBO OMOMETPUYECKON HACHTHU(HMKALMK NP HU3KOM KadyecTBe
U300paKeHMsI, YIJIOBBIX MCKOKEHUSIX U claboil ocemeHHOCTH. [logoOHBIE anropuTMbI
obecreunBarOT 00JIee TOUYHBIE OLICHKU paccTostHUSA d(X,, R,), YTO CHI)KAaeT BEPOSTHOCTH JIOKHBIX
COBIAJICHUN U YCWJIMBAET POJIb OMOMETPHUECKUX (DAKTOPOB B pacuéTe HHTErPAIbHOTO KPUTEPHUS
pucka K(u) [9].

Crannmaptuzanusi OMOMETPUYECKMX  JAaHHBIX  SBISETCS  KIIOYEBBIM  YCIIOBHEM
MaclITabUPyeMOCTH U HHTEPOINEpalOeIbHOCTH CUCTEM AyTEHTU(UKALUU B pacHpeAeiaéHHbIX
BeIUUCIUTENbHBIX apxutekTypax. Cranmapt ISO/IEC 19794-5:2011 ompenenser TpeOoBaHUS K
CTPYKTYpE T€OMETPUUYECKUX IPEACTABICHUN JIMIa, BKIIOYas pPa3METKy KIIOUYEBBIX TOUYEK,
dopmar XpaHEeHHS M MapaMeTPbl COBMECTUMOCTH MEXIY YCTPOHCTBAMH U CEPBHCAMHU
6uomerpuueckoi 00paboTku. lcrosp30BaHHE CTaHIAPTU3UPOBAHHBIX (HOPMATOB IMO3BOJISIET
KOPPEKTHO TIiepefaBaTh OMOMETpPHUYECKHE IIAOJIOHBI MEXAy OOJIaYHBIMH cepBHcaMu, edge-
y3JIaMU U JIOKaJbHBIMH KOMIOHEHTAMU CHUCTEMbl, MUHUMHU3UPYs IOTEPH TOUHOCTU U MOBBIIIAS
YCTOMYUBOCTH ayTeHTU(UKAIIMH K aTakaM MIOBTOPHOTO mpeabssienus [10].

Pesyabrarsl  ucciaenoBaHMii M ux  o0cy:xkgeHume. PaccMoTpuM — BBIYHCIICHHE
0000ménnoro kpurepus prucka K(u) mist Beco oo = 0.6 u f = 0.4 mpu HOpPMUPOBAHHBIX METPHKAX
d(X,, R,) u AS(u) B untepBane [0; 1]. bunu paccMOTpeHbI TpU MOJIB30BATENS CO CIEAYIOIIUMU
MOKa3aTeIsIMH:

1) HopmaunbHbIH nonb30BaTens: d = 0.15, AS =0.10;

2) norpanuuHsbIi ciayydail: d = 0.30, AS = 0.35;

3) 3noymeinuieHHuk: d = 0.55, AS = 0.70.

ITo popmyie (3) 6p11u noxydeHsl 3HadeHust K(u):

K(nopmanehsrit) = 0.6:0.15 + 0.4-0.10 = 0.13;

K(morpanuunsrii) = 0.6:0.30 + 0.4-0.35 = 0.32;

K(3noymsbinuiennuk) = 0.6-0.55 + 0.4-0.70 = 0.61.

Takum oO6paszoM, npu BbIOOpE nOporoBoro 3sHaueHums K,,, B auanaszone 0.4-0.5
HOpPMaJIbHBIN TOJIb30BATENIb U MOTPAaHUYHBINA Cilydaill OylyT JOMYIIEHBbI, TOrJa KaKk aKTUBHOCTh
3MOYMBIIJICHHUKAa ~ OyJer  Kiaccu(uIupoBaHa  KaK  IOJO3pHUTENbHAs M MOTpedyer
JIOTIOJTHUTEIBHBIX IPOBEPOK.

Ha pucynke 5 mpencraBieHbl KOHTYpHbIE JIMHUM 3HadeHW K(u) B 3aBUCUMOCTU OT
paccrosnus d(X,, R,) u pazHuipsl cnektpoB AS(u). JIunelHas cTpyKTypa W30JMHUI OTpakaer
a/ITUTUBHBIN XapakTep MOJEINH.
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Pucynok 5 — Koutypsl ypoBast K(u) npu o = 0.6, p = 0.4 / Figure 5 — Contour Levels of K(u) at 0.= 0.6, p = 0.4

Jnsa ¢uxcupoBannoro 3HaueHus AS(u) dpynkums K(u) nuHeHHO BO3pacTaeT C POCTOM
d(X,, R,), 94TO TIO3BOJISIET MHTEPIPETUPOBATh BKJIAJ OMOMETPUYECKOH KOMITOHEHTBI OTICIBHO

(puc. 6).

0.7F

o
w

o
(N

0.1 = 1 A 1 1 i i
0.0 0.2 0.4 0.6 0.8 1.0

d(Xu, Ru)

Pucynok 6 — 3aBucumocts K(u) ot d(X,, R,) npu AS(u) = 0.3 / Figure 6 — Dependence of K(u) on d(X,, R,) at
AS(u)=0.3

Kpurepuii K(u) moxer ObITh Mcnonib3oBaH s moctpoeHuss ROC-kpuBbIX, T1€ MO OCH
abcruce OTKIaabIBaeTCs YpOoBeHb JIOKHBIX JomyckoB (FAR), a mo ocu opauHat — ypoBeHb
uctuHHbIX cpabareiBanuii (TPR). Msmensas mopor K,,,, MOXHO NOJIy4aThb pPa3IH4HbIE Iapbl
3HayueHuid (FAR, TPR) u Tem cambIM BbIOMpaTh ONTHUMAJbHBIA PEXKUM pabOTHI CHUCTEMBI.
BecoBble kodpdunmeHTsl o W 3 TOIOMPAOTCS TO JKCIEPUMEHTAIbHBIM JaHHBIM C
MCIIOJIb30BaHUEM METOJOB onTUMM3anuu: MuHumuzauus EER, makcumuzanus miomaau mon
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ROC-kpuBoii (AUC) wim MHOroKpUTE€pHallbHas HACTPOMKA, YYMUTHIBAIOUIas IMPUOPUTETHI
onepaTtopa cuctemsl [11].

Takum oOpazom, @Dypbe-aHAU3 CIYKUT BTOPBIM YPOBHEM 3alllUTHI, KOHTPOIUPYS
noBeJieHue mnocje Guomerpuueckoi npoBepku. Pasnoxenue B pan @ypbe M0O3BONISIET BBICTUTH
YACTOTHYIO CTPYKTYPY CETEBON aKTMBHOCTH, BBIIBUTH XapaKT€pHbIE FAPMOHHUKHU U ONPEAEIUTh
OTKJIOHEHHMS, CBI3aHHBIE C AaHOMAJIbHBIMU BO3ACUCTBUSAMH [4].

OTOT MOAXO0/1 O3BOJISIET:

e 0OHapyXHBaTh MEJUICHHBIC aTaku (slow-rate attacks);
® BBISIBIIATH BPEAOHOCHbIE IEPUOIUYECKUE TIPOLIECCHI;
® MOHUTOPUTH U3MEHEHUS B IIOBEIEHUHU IIPOTOKOJIOB KOHCEHCYCA.

3akiouenne. B cratbe mpenyioKeH KOMIUICKCHBIM MOAXO0A K  00ecreueHuro
0€30MacHOCTH paclpeeNEHHBIX BBIUYUCIUTEIBHBIX CHUCTEM, OCHOBAHHBII Ha COBMECTHOM
UCTIOJIb30BAaHUN OMOMETPUYECKON WACHTU(PHUKAIIMA M CHEKTPAIBHOTO aHajh3a CEeTeBOTO
Tpaduka. [Ipumenenue paznoxenus B paasl Oypre mo3BoiseT GopMaan30BaTh MOBEACHUECKUN
npodWIb MONB30BaTeNsl B YaCTOTHOW OOJACTH W BBISBIATH BBICOKOYACTOTHBIE KOMITOHEHTHI,
XapaKTepHBIE JIJIs1 aBTOMATU3UPOBaHHBIX aTak. Vcnons3oBanue anroputmoB FaceNet, VGGFace
u IrisCode oOecrmeunBaer Haa&KHOE TMOATBEPXKICHHE JUYHOCTH WM CHUKAET BEPOSTHOCTH
KOMITPOMETAIMH YYETHBIX JaHHBIX.

PazpaGoran wmHTErpanbHbI KpuTepuil pucka K(u), oObeTUHSIOMNN OHOMETpPHUYECKOE
paccTosiHUE U CIEeKTpaibHOE OTKIOHEeHHe. [IpoBeéH YMCIIEeHHBIN aHaIN3, AEMOHCTPUPYIOIIUI
BO3MOXXHOCTb ~ pa3Ze/IeHUsT HOPMaJbHBIX IOJB30BaTeNed M  3JOYMBIIUIEHHUKOB  I10
CHEKTPaJIbHBIM XapaKTepUCTHKaM moBefaeHUs. [paduueckue pe3ynabTaThl MOATBEPKAAIOT
3¢ (HEeKTHBHOCTH TpeTaracMOi MOICIIH.

[lepcriekTHBBl JaNbHEWIIUX HCCIENOBAHUN BKIIOYAIOT HCIOJIB30BAaHUE BEHBIET-
npeoOpa3oBaHuil g aHATN3a HECTAIIMOHAPHBIX TPa(UKOB, aAaNTaIlI0 MOPOTOB 0OHAPYKEHUS
B 3aBHCHMOCTH OT KOHTEKCTa I0JIb30BaTeNs U IPUMEHEHNE METOI0B MAIIMHHOTO 00yUeHHs s
KJIacCU(PUKaIUK CTIEKTPATbHBIX MPU3HAKOB [12].
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AnHotanusi. Beedenue. B cratebe, MBI uccieqyeM Bo3MOXHocTH Agentic Al kak WHCTpyMeHTa
aBTOMaTH3allUH TPOJIAK CTPAXOBBIX MPOAYKTOB, B paboTe TaKkKe aHAIU3UPYETCS apXUTEKTypa areHTHOM
CHUCTEMBI BKJIIOYash MOJAYJIHM 00paboTku ecrecTBeHHOro s3bika (NLP), Momyns B3auMoneicTBusi C
KIIMEHTOM, IPHUHATH perieHui u uaterpanuto ¢ CRM — cucremamu. Memoodwsl ucciedosanus: B CTaTbe
NpoBeNEH aHajiu3 aIrOPUTMOB NPUHSITHSA PELICHUH, KOTOpPBIE COYETAIOT MEXAY COOOH METOABI
MAIIMHHOTO OOYYeHUs ¥ TMpaBuja, I[O3BOJSIIOIINEC HHTEIUICKTyaJbHBIM arceHTaM aBTOHOMHOE
WHUIMMPOBAHUE B3aNMOACHWCTBHA C KIMEHTaMHM, IPENOCTABISATE WHAWBHIYyaldbHBIE PEKOMEHAALNU
KJIIMEHTaM WM MOJACTPauBaThCA K MHOBENCHUIO. Pezyromamut u odcysyucoenun. ABromaTusaluvs NpOIax
CTPaxOBBIX IPOAYKTOB BaXKHA, B CBSI3M C POCTOM HU(POBU3AIMU, BBICOKOH KOHKYPEHTHOCTBIO H
noTpeOHOCThIO B MepcoHanu3anuu. Haydnass HoBu3Ha pabOThI BKIIIOUAET B ce0s1 KOMIUIEKCHBIN MOIXO,
00BEIUHSIONNI B cebe KOJIMYECTBEHHYIO OLIEHKY areHTHBIX CHCTEM B CTPaxoBOH cdepe, a Takxe
BHEIDEHHE M TPOEKTHpOBaHME. B  crarbe yKas3pIBaeTcsi CIOCOObI  BIUSHHUS  ABTOHOMHBIX
MHTEIUIEKTYaIbHBIX areHTOB HAa SKOHOMHYECKHE MOKa3aTeIl KOMIAHUH U YIy4IIaTh KIMEHTCKUH OIBIT.
B wuccrnenoBaHMM TakKe YUYMTHIBACTCSA BIMSHHE HAa JOJITOCPOYHYI0 TOYHOCTH IPOTHO3HPOBAHMS,
CBSI3aHHBIE C IIOBEJCHHEM KIHMEHTOB, OOBEMOM IaHHBIX, CPOKAM pealu3alMy MWIOTHOTO NPOEKTa.
3aknwuenue TlpakTrueckas 3HAYMMOCTh CTaTbU OCHOBBIBACTCS Ha pa3pabOTKE areHTHOW CHUCTEMBbI H
BKIIIOYaeT e BHEJpPEHHE B KPYIHOHM CTPaxoBOi KoMmaHuW. AHanu3 Tnokasai 3ddekTuBHOE ycKopeHue
00paboOTKM 3asBOK, CHIKEHHE 3aTpaT Ha NPHUBJICYEHHE M POCT YAEPKaHHUS KIMEHTOB, 3HAYUTEIBHOE
noBeimieane ROI u kouBepcun. MccnenoBanue paccMaTpuBaeT BHEAPEHUE MUIOTHOTO MPOEKTA TOJBKO
JUTSL OTHOTO BHJIA CTPaxOBOTO MPOAYKTA, NATbHEUIIINE UCCIEOBAHUS 110 3TOM TeMe, MOKHO PacIIuPUTh
Ha JIpyTrue MPOIYKTHI M CErMEHTHI PBIHKA.

KamoueBsie ciaoBa: Agentic Al, aBroHOMHOCTB, 1HM(poBas TpaHcpopMmanus, WHHOBAIIWH,
3¢ (heKTUBHOCTH OM3HECA.
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Abstract. Introduction. The article explores the potential of Agentic Al as a tool for automating the sales
of insurance products. The study also analyzes the architecture of the agent system, including natural
language processing (NLP) modules, client interaction modules, decision-making modules, and
integration with CRM systems. Materials and methods. The article examines decision-making
algorithms that combine machine learning methods with rule-based approaches, enabling intelligent
agents to autonomously initiate client interactions, provide personalized recommendations, and adapt to
client behavior.The automation of insurance product sales is particularly important due to the growing
digitalization of the industry, high competition, and the increasing demand for personalization.The
scientific novelty of the work lies in a comprehensive approach that combines quantitative evaluation of
agent systems in the insurance sector with implementation and design. The article outlines how
autonomous intelligent agents can influence a company's economic indicators and enhance the client
experience. Results and discussion. The study also considers the impact on long-term forecasting
accuracy, associated with client behavior, data volume, and the timelines of the pilot project
implementation. The practical significance of the article is based on the development of an agent system
and its implementation in a large insurance company. Conclusion. The analysis demonstrated effective
acceleration of application processing, reduction of acquisition costs, increased client retention, and
significant improvements in ROI and conversion rates. The study focuses on the implementation of a pilot
project for a single type of insurance product; further research could extend this approach to other
products and market segments.
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For citation: Sukhachev PD. Agentic Al as a Tool for Automating Insurance Product Sales: Design and
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Introduction. In recent years, given the widespread development of digital technologies,
customer expectations in the insurance market have increased significantly. Insurance companies are now
improving the speed and quality of service. To automate information processing and improve customer
service, digital technologies are being integrated into workflows. This reduces costs and improves
organizational quality, ultimately leading to increased efficiency and competitiveness.

In the insurance industry, the workload on employees is increasing, slowing down key operations.
This is due to insufficient sales automation. Significant amounts of money and resources are spent on
attracting new clients, putting pressure on the business and hindering growth opportunities.

Artificial intelligence is a technology for creating a system capable of learning and operating in
changing conditions, in which decision making occurs similar to the human thought process [1].

Agentic Al is a type of artificial intelligence that does not require human control over it.

Agentic Al, an automated digital system, includes modules for natural language
processing, targeted planning, and decision making, which facilitate customer interactions and
automate sales processes.

According to research, artificial intelligence (Al) is transforming the insurance industry, including
customer interaction methods [2]. Agentic Al has the ability to fully adapt to the client, provide
recommendations, which increases efficiency and reduces operating costs.
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Models for assessing customer risk have been actively used for several years, with considerable
attention paid to preventing customer fraud [3].

The purpose of the study is to analyze effective models for using Agentic Al to increase sales
and improve customer focus in the insurance industry.

Research objectives:

1. Explore and analyze methods for using Agentic Al to automate sales in the
insurance industry;

2. Develop algorithms for an agent system for its implementation in corporate
processes;

3. Develop recommendations for the use of agent systems in insurance companies.

With increasing digitalization, the core competencies in demand are changing as more
functions require technological skills [4].

The fundamental principles of agent systems are their operational efficiency. Their ability
lies in following key rules: autonomy, goal-setting, and adaptability.

Autonomy allows the system to make decisions and perform tasks independently, without
human intervention.

Goal setting implies the system’s ability to set goals and plan any actions.

Adaptability refers to the ability of a technology to analyze new data and learn.

These principles, when applied by insurance companies, optimize sales processes, speed
up application processing, and improve the quality of customer interactions.

According to Bryzgalov D.V., Gryzenkova Yu.V., Tsyganov A.A., digitalization of
communications with policyholders/insured persons is implemented through Internet systems
technologies - the organization of personal accounts, chats on websites and in mobile
applications (90%), as well as through electronic document management (57%) [5].

Innovations do not arise by themselves. They must be managed, both at the macro level
and at the level of individual organizations [6].

What's the difference between classic Al systems and traditional chatbots from Agentic
AI? The difference is that classic Al systems operate according to preset algorithms and require
constant human intervention for adjustments and additions. Traditional chatbots are limited to
pre-defined conversational scenarios.

Agentic Al, in turn, is capable of independently solving problems, optimizing operations,
adapting to a specific environment, and interacting with clients.

The Agentic Al architecture consists of four key principles that enable the system's autonomous
operation:

. Natural Language Processing (NLP) — enabling interaction with users through
understanding text and generating specific responses;

. Decision Engine — analyzes data, makes decisions and selects the optimal strategy
for further actions ;

o Action planning (Planning) — forms and organizes actions, taking into account
priorities and constraints;

. CRM integration — ensures interaction and allows the use of information from

corporate systems.

Research materials and methods. To assess the effectiveness of Agentic Al
implementation in the insurance company's sales and customer interaction processes, we will use
data on internal sales processes, employee workload, sales statistics, and application processing
speed. Additionally, we will analyze data from the CRM system and customer interaction
reports.

The methodological basis of the study is based on:

J principles of systems analysis - allows for the study of corporate processes,
identifies the relationships between stages of work and provides an assessment of changes in
overall efficiency;
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o Comparative study of digital tools - to design a more effective agent system, one
needs to understand the strengths and weaknesses.
o Agentic Al behavior modeling — analyze the performance of agent systems in a

virtual environment and assess the impact on sales.

The methods specified were chosen to objectively evaluate the data, understand the
effectiveness of new tools, and safely implement the prototype system.

The indicators before the implementation of Agentic Al reflect: low level of automation,
high cost of customer acquisition, high workload for operators, low percentage of conversion to
sales (Table 1).

Objective: To determine and analyze the level of efficiency of an insurance company
before implementing Agentic Al

Table 1 — Results of determining the level of work efficiency before the implementation of Agentic

AL

Indicator Values
before
implementation

Average application processing time 40 minutes

Conversion to sales 8%

Cost of attracting one client 3000 rubles

Customer Retention Rate 55%

Load on operators 80

Source: compiled by the author based on an analysis of data collected prior to the implementation of
Agentic Al

To achieve these objectives, and given the insurance company's initial operational
efficiency, it was decided to launch a pilot project using an autonomous agent system comprising
four key modules.

To implement the Agentic Al pilot project and evaluate its effectiveness, a model of five
sequential processes is used (Fig. 1).

IQEI “lﬂdﬂlp dataanalisis
o
mtent ;ggegnlgg_n Tt £ Torts
C ntreos ot =SCICCLIOIN O d SOIULION]
THenrrequist
4 fr £1 moedet
=CXUdCUON OLKCY }  — Y
paramefrers 3 D D £ 0 1
paltalllvivio =(CLCTININALION Ol ()Pl]mfll
actiraon
acCtioft
Planning
[eAviviwh ) tU th\.« \.«ll\.«llt IJlUﬁ}\.«
ETRNNCE B T . 1
= nllll(llng dll_dCl10I1 PldTl %
automatic-creation/undatinge
rrs hiaal | 4 =)
SCTHEZ-SHOtaSKs a T
(0] d.l)l)lll./d.l.l()ll\

Figure 1 — Descriptive graphical model of the Agentic AI autonomous system.
Source: compiled by the author based on the implemented pilot project of Agentic Al.

The presented autonomous model is capable of analyzing client behavior, solving
incoming problems, choosing a strategy, and conducting a full application processing cycle.

Research results and discussion. After the pilot system was launched, the results
changed significantly. Due to automation, the workload on operators was reduced, customer
retention increased, and the conversion rate to sales increased (Table 2).
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Objective: To explore the capabilities of the presented autonomous model of the Agentic

Al pilot project.
Table 2 - Results of determining the level of work efficiency after the implementation of Agentic Al

Indicator Values after implementation
Average application processing time 20 minutes
Conversion to sales 25%
Cost of attracting one client 1500 rubles
Customer Retention Rate 70
Load on operators 55

Source: compiled by the author based on an analysis of data collected after the implementation of Agentic
Al

Comparing the results of the first and second tables, we obtain the percentage of
implementation effectiveness (Table 3).
Table 3 — Comparative analysis of the dynamics of key indicators (before/after implementation).

Indicator Values before | Values after | Implementation
implementation implementation efficiency (%)
Average application | 40 minutes 20 minutes 50% reduction
processing time
Conversion to sales 8% 25% 212.5% growth
Cost of attracting one client | 3000 rubles 1500 rubles 50% reduction
Customer Retention Rate 55% 70 27.3% growth
Load on operators 80 55 31.25% decrease

Source: Compiled by the author based on the comparison before and after the implementation of the
Agentic Al pilot project.

In this study, we found that the overall effectiveness of Agentic Al implementation
increased the speed of claim processing in an insurance company by 74.2%.

Our data confirm the findings of Belova A.O. in the study “Economic efficiency of CRM
system implementation: analysis of advantages and indicators” [8].

CRM strategy involves the use of specialized, advanced tools and technologies for
interacting with customers, enabling companies to build mutually beneficial relationships by
prioritizing their needs. This results in increased competitiveness and increased profits [7].

In her research, she examines the importance and economic benefits of customer
relationship management systems. Belova A.O. notes that, with a competent approach, the
implementation of CRM systems has a positive impact on business performance [8].

B. Ivens, K. Kasper-Brauer, A. Leischnig, and S.K. Thornton examine various methods
of CRM system implementation in their study, but our data demonstrates one successful
configuration. It leads to a significant increase in KPIs. These discrepancies in the studies are
due to the different industries, business scales, and organizational levels [9].

The efficiency of the implemented agent-based Al's request processing is explained by its
clear algorithm. This allows for automatic classification and prioritization of customer requests.

The obtained results can be used by the insurance company to optimize its processes.

This study is limited in that the analysis only demonstrates the use of agent-based Al in
one insurance product category. Future studies could explore the use of agent-based Al across a
broader range of services.

Conclusion. The key impact of agent-based artificial intelligence on company
performance is: 1. improving customer experience; 2. increasing productivity; 3. increasing key
performance indicators (retention, conversion, ROI).

The potential for comprehensive use of agent systems in the insurance industry and their
value in business processes is confirmed by our research.
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The use of agent system automation increases the level of interaction with clients, which
can affect the company's reputation, and also has an impact on the company's financial
performance, including cost reduction and increased ROL.

The study demonstrated that the implementation of Agentic Al in the insurance
company's operations had a positive impact. Implementing an agent system helps strengthen the
company's competitive position and supports digitalization. There is potential for expanding the
research not only to other insurance industries but also to client segments and sales channels.
Using an agent system in insurance companies' operations enables decision-making and
improves the accuracy of client behavior.

Sales conversion rates and customer retention rates increased, while average application
processing time, customer acquisition costs, and operator workload decreased. A limitation of
the study is that Agentic Al is only applicable to one type of insurance product. Given
technological advances, we anticipate further automation and digitalization. Further research in
this area could include implementing new algorithms into the autonomous system and expanding
its functionality. The agent system could also be integrated with other digital tools.
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Abstract. Introduction. To date, the nature of the compression waves observed in the solar corona in the
extreme ultraviolet range has not been clarified. The established approach to the problem of heating the
coronal plasma is based on the concept of magnetoacoustic waves generated in the lower layers of the
atmosphere. However, numerous observations and analyses of the spectra of compression waves show
features that differ significantly from those of conventional waves. Results and discussions. We have
proposed a new model that considers a sequence of individual localized disturbances instead of a regular
wave. Conclusion The practical significance of the article is based on the properties of acoustic waves,
the dynamics of which are significantly influenced by the thermal conductivity and radiation of the
plasma, which has shown that the observed features can be explained on a completely different basis. We
believe that what is actually observed are chains of localized disturbances generated in the lower
atmosphere.

Key words: Computer modeling, plasma physics, radiation function, magnetic hydrodynamics, Sun,
oscillations, and waves.
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Introduction

For several decades, propagating variations in the intensity of extreme ultraviolet
radiation have been observed in the solar corona, which are interpreted as compression waves.
Along with the intensity change, a Doppler shift is sometimes observed, indicating plasma
motion. Disturbances propagate along coronal structures, coronal loops [1,2] and coronal holes
[3-6]. The spectra of time signals are usually broad, and dominant maxima, declared to be
periods, are sought in the wavelet spectra (Fig. 1). Most often, two maxima are observed; they
are called short and long periods. The short one lies on average in the interval of up to 10 min,
the long one - in the interval of 10-30 min. Disturbances quickly attenuate, demonstrating a
frequency dependence [3,4], disturbances with periods of 3-5 min are observed up to distances of
3-23 Mm, with periods of 20-30 min - up to 70-90 Mm.

An example of a wavelet spectrum is shown in Figure 1. Two maxima are prominent in
the global spectrum. Analysis of multiple events allowed us to make the following observations.
It 1s difficult to determine from the appearance of the time signal whether it is harmonic or a
superposition of harmonic components. It contains sharp spikes with a broad spectrum. The main
maximum of 20 minutes has a limited duration in the local spectrum, which also contains other
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maxima. The period registration is irregular, and the disturbances typically have a low
propagation velocity, almost always significantly lower than the speed of sound. These
characteristic features of compression waves require some explanation.

Intensity vs. Time

Figure 1- A typical observation
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Nonadiabatic acoustic waves
To study compression waves, we employ the apparatus of nonadiabatic acoustic waves,
whose behavior is influenced by thermal conductivity, heating, and radiation from the coronal
plasma. Calculations are performed in the one-dimensional hydrodynamics approximation, and
the dispersion equation has the form [7, 8]
@ +iA@* — @C2k* +iB = 0, (1)
A=Ak*+A,B= %(—Alkz — A, + A35)C2k?, @

its coefficients are determined through the thermal conductivity coefficient »#(T,)and the
radiation functionA(T,)

p (= DMm(?

Rpom(w) #(To),
— 1M 3
2 = —()I/?m((z) pol\'(Tp), )
_(y-DM
37 RTym(w) Po
The tilde here denotes dimensionless quantities; the following scales were chosen for the solar
corona conditions
m(T) = 10° K,m(C;) = 10° mc t, m(w) = 0.1 ¢}, m(k) =107 m7 1, 4)
m(x) = 10° m,m(t) = 10 c. m(A) = 1026 sprr=2 cm3 ¢ 1.
The plasma is described by the equation of state of an ideal gas, where y = 5/3, is the molar
mass M = 0.62 X 1073 kg mol~1.. The radiation function is determined by cubic splines over a
series of values found numerically [7]. For a fully ionized plasma, the thermal conductivity
coefficient is determined by the expression
#(Tp) = 2.28 x 10711 /% (Brm~1 K1), )
Figure 2 shows the dependence of the group velocity on the period and the attenuation
length. The group velocity has two minima P;and P,, at a temperature of 1 MK they are equal to

A(T).
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5.04 and 68.4 min. The first of these is due to thermal conductivity, the second to heating and
radiation. The first is important for us, as it divides the periods into short ( P < P;) and long (
P > P;). Short-period waves have weak dispersion and strong attenuation, while long-period
waves, on the contrary, have strong dispersion and weak attenuation. We have thus obtained a
relationship between the minimum group velocity and the properties of dispersion and
attenuation. To confirm this, we present the asymptotic values of the wave number

) = e 10° : : = '
—7p=0.5 MK gt o — 75=0.5 MIK
2| To=0.891 MK T5—0.891 MK
To=1 MK Tp—1 MK
Fad Tp=1.5 MK Tp=1.5 MK
© =To=2 MK / — Tp=2 MK
1.6 . & 10%

Vo0

St
1.4
th1A2 s
2
il i i | 10

0.8 -‘_/

0.6 i
5.04
10°

68.4
2102 1 10°

.101 H i " PRI i & 5 i
Bl avinr 10° 10" 102 103

P oaun
Figure 2 - Properties of dispersion and attenuation of an acoustic wave. On the left, the dependence on the
group velocity period; on the right, the dependence on the attenuation coefficient length.
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It turns out that , P. = P;, so the asymptotics allow us to determine the applicability limits of the
short- and long-period approximations. According to Figure 2, the attenuation length L4 =
1/Imkfor short periods takes on a practically constant value.

2

T
Ly~ Lgy = 2.87 - 1o4n—° (Mm),P < P,. (9)
0
Modeling of wave packets

Let's consider the behavior of an initial pulsed acoustic disturbance. We assume that it
originates in the lower atmosphere and propagates upward into the corona. The disturbance is
represented by a Fourier integral.

kmax
p = €p, f F(k)e 8Wt cos(kx — w(k)t)dk, (10)
where k nax 18 the maximung wave number that determines the width of the spectrum. The
functionw (k) is found by numerically solving equation (1)-(3). For the spectral density, we
choose a Gaussian form . F(k) = e~ @K /4The parameter d is the length of the initial pulse, its
duration d/ Vphis V' on is the average phase velocity in the interval 0 < k < ky,x. The wave
packet disperses and decays, and the expression under the integral F(k)e~%®¢can be considered
as a local spectral function at the current moment in time. The presence of a minimum in the
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group velocity leads to the formation of quasi-periodic oscillations [9]. Depending on the
dispersion properties, wavelet spectra shaped like a tadpole or boomerang can form [10,11]. In
our case, this is impossible due to the rapid attenuation of the waves.

In our case, the wavelet spectrum has the shape of two separated maxima, which give rise
to short and long periods. The formation of the periods is shown in Figure 3 based on the
dispersion and attenuation properties of acoustic waves. The solid and dashed blue lines show
the initial perturbation spectrum for two different values of length d (left figure). The solid and
dashed yellow lines show the same spectra at a certain moment. t,.At the minimum of the group
velocity P; the spectral function experiences a dip due to uneven attenuation. Two groups of
waves with different periods P; are formed on either side of the minimum and P;, but the same
speed (right figure). The long period is close to P p, this is the boundary of the periods when
such pairs are possible.

Thus, instead of a single initial Gaussian packet, two separate wave packets are obtained,
one formed by short-period waves, the other by long-period ones. To confirm this, we conducted
a wavelet analysis of time signals recorded at specified distances from the source (Fig. 4). The
appearance of the signals themselves shows that the initial Gaussian signal has split into two
signals, narrow and wide. Figure 5 shows their wavelet spectra, constructed using the Morlet
wavelet using the Torrance-Compeau algorithm [12]. Indeed, in addition to one maximum
characteristic of a quasi-Gaussian signal, we see a second maximum located in the region of long
periods. Over time, this maximum becomes the dominant one, and the initial short-period signal
disappears due to the rapid attenuation of the short-period components.
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Figure 3 - Formation of two maxima in the spectrum. The green line shows the group velocity, and its
minimum is marked P;. The red line shows the attenuation coefficient, and the blue and yellow lines show

the spectral densities at the initial and current moments of time .

At a distance of 58 Mm, the maxima have values of 5.11 and 13.3 min at T, = 1IMK ,
ne = 0.45 - 10'°m ~, they are well within the range of observed values.
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Figure 5 -Wavelet spectrum of signals generated by a wave packet at distances x=30 mm, 58 mm, 90 mm
from the source. Plasma parameters: T 0=1 MK, n_0= [ 0.45-10 ] ~15 m-3. The initial pulse length is d =
5.3 mm.

Conclusion
Studying the dispersion and attenuation properties of acoustic waves in the solar corona's
plasma allows for a new interpretation of the nature of compression waves, which are ubiquitous
in the corona and are crucial for solving fundamental problems in heliophysics. Each spike in the
recorded time signals of extreme ultraviolet radiation intensity can be viewed as a reflection of a
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localized disturbance generated in the lower atmosphere and then propagated into the corona.
Under the influence of dispersion and attenuation, which have a specific nature, each localized
initial disturbance is transformed into a signal with two clearly defined periods in its spectrum.
The observed so-called compression waves represent a chain of such disturbances, generated
independently of one another and having different periods. This approach immediately explains
the first two characteristics of compression waves. The disturbances propagate with a velocity
close to the group velocity, which is always less than the phase velocity. This also explains the
third characteristic.

The study was carried out within the framework of the state assignment of the Ministry of
Education and Science of the Russian Federation (No. 075-03-2024-113).
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HNudopmanus 06 apTopax

MankaeBa TanqumHa AJslekceeBHAa — CTaplivili TpernojiaBaTellb Kadenpbl TEOPETHUECKOW (QHU3UKU
KanmbIlikoro rocyapcTBEHHOTO YHUBEPCHUTETA
JepreeB Cepreii bagmaeBuu — crapumii mnpenogaBaTels Kadenpbl TeopeTHYeckor (usnuku
KanMpInkoro rocy1apcTBEHHOTO YHUBEPCUTETA
KypkynunoBa Hatanusa AJjekcaHApoBHA — MJaAIINN HaydHbli cOTpyaHMK Kammbikoro

rOCyJIapCTBEHHOT'O YHUBEPCUTETA

HaragunoB Asexkcanap BsiueciaBoBMY — UHXKEHEp - UCCienoBaTedb KaaMbILIKOro rocyJapcTBEHHOTO
YHUBEPCUTETA

Muxansee bagma BopucoBuY — 10KTOp (QHU3UKO-MAaTEeMaTHYECKUX HAyK, JOLCHT, 3aBEIYHOIIMN
kadeapoii Teopernueckoi Gpusnku KaaMbIIIKoro rocy1apcTBEHHOI0 YHUBEPCUTETA
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AnHotanusi. Beedenue. B pabore paccMmaTpuBaeTcs TpPHMEHEHHE TIYOOKHX OBTEKTUYECKHX
pactBoputeneid (DES) ans nossimenns 3pQGeKTHBHOCTH 3KCTPAKIMN KOJITareHa W3 KUBOTHOTO CHIPHSL.
AKTyanbHOCTh 0OYCJIOBI€HAa HEOOXOAWMOCTBIO 3aMEHBl TPAIULIMOHHBIX OPraHUYECKUX HKCTPareHTOB
Oonee 0Oe30MacHBIMM M PETYIHPYEMBIMH CpelaMy, OOECHEeYMBAIOIIMMU CTAOMIBHOCTH OEIKOBBIX
CTPYKTYp U CHIKEHHUE IKOJIOTHYeCcKON Harpy3ku. Iens. llenb viccnenoBaHusi — BBISIBUTH ONTHMAJIbHBIE
coctaBsl DES, cnocoOHble obecrieunBaTh BBICOKHH BBIXOJ KOJUIAr€Ha IMPH HU3KHX TeMIeparypax |
MSATKHX TEXHOJOTMYECKHX YCIOBMSX, a TakkKe OIpPEICINTh JECKPHUNTOPHI, BIHAIOIIUE Ha
IKCTPAKIMOHHYIO cIIOcOOHOCTh. Mamepuanst u memoosl. AHaIU3 BHIIIOTHEH HA OCHOBE PACCUYMTAHHBIX
(U3NKO-XUMHUYECKUX JIECKpUNITOPOB KoMIOHeHTOB DES u MojenupoBaHUsl BBIXOJOB KOJUIAareHa C
UCTIONb30BaHNeM HelpocereBoii mozenu MLP. Paccmorpeno 120 xomo6unammiit HBA u HBD,
OXBaTBHIBAIOIIMX METAJUIOCOACPKAIUE W HATypaJlbHble CHUCTEMBI. JlaHHBIE HOpPMaJIN30BaHBl U
UCITIOJIb30BaHbl ISl TIOCTPOCHHS CPAaBHUTENBHOH TaONUIBl JECKPUITOPOB U  MPOTHOCTHYCCKHX
XapakTepuctuk. Pesyremamut u oocyscoenue. Boisisneno, uro DES, conepxamue Lewis-kucnotsr Zn?*
U Sn**, XapakTepu3ylTCs MOHIKCHHOW MOJSAPHOCTBIO W YMEPEHHOH BSI3KOCTBIO, YTO O0ECIICYUBACT
MaKCHMaJbHBII MPOTHO3UPYEMBIH BbIxoA kojutareHa. Harypansasie NADES neMOHCTpHUPYIOT HECKOJIBKO
MEHBINYI0 3()PEeKTUBHOCTh, HO 00JANAIOT MPEeHMyIecTBaMK MHIEBON OezomacHocTH. [locTpoeHHbIH
Oap-4apT BU3yaIM3UPYyET MPEBOCXOICTBO METAIIOCOAEPIKAIINX CHCTEM IO CPAaBHEHHUIO C KJIACCHUYECKUM
koHTposibHBIM DES. 3aknrouenue. YcraHOBNEHO, YTO COYETaHHE CTPYKTYpHBIX JAECKPUITOPOB U
MAIIMHHOTO  OOydYeHHs IMO3BOJSIET JIOCTOBEPHO NPOTHO3WpoBaTh  dddexTrBHOCT DES 1
MUHUMHU3UPOBAaTh 00BEM J1a0OpPaTOPHBIX HCHBITAaHWKA. MeTtamoconepKale CHUCTEMBI  SBISIOTCS
Han0oJiee NePCHEKTUBHBIMH IS IOCIEAYIOMIEH 3KCIIEPUMEHTAIBHON BEpUpUKAIINH.

KarwueBrble cioBa: Lewis-KUCIIOTHI, MOJIEKYIIsIpHBIE Jleckpuntopel, MLP-monens, HBA/HBD-cucremsl,
NADES, skcTpakius KoyuiareHa
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Abstract. Introduction. This study examines the use of deep eutectic solvents (DESs) to enhance the
efficiency of collagen extraction from animal-derived raw materials. The relevance of the work is driven
by the need to replace traditional organic extractants with safer and more controllable media that ensure
protein structural stability while reducing environmental impact. Goal. The aim of the research is to
identify optimal DES compositions capable of providing high collagen yield at low temperatures and
under mild technological conditions, as well as to determine the descriptors influencing extraction
performance. Materials and methods. The analysis is based on calculated physicochemical descriptors of
DES components and modeling of collagen yields using a multilayer perceptron (MLP) neural network. A
total of 120 combinations of hydrogen bond acceptors (HBAs) and hydrogen bond donors (HBDs),
including metal-containing and natural systems, were evaluated. The data were normalized and used to
construct a comparative table of descriptors and predictive characteristics. Results and discussion. DESs
containing Lewis acids Zn?" and Sn** were found to exhibit reduced polarity and moderate viscosity,
which together provide the highest predicted collagen yields. Natural NADES showed slightly lower
efficiency but offered advantages in terms of food safety. The constructed bar chart visualizes the
superiority of metal-containing systems compared to a classical control DES. Conclusion. It has been
established that the combination of structural descriptors and machine learning enables reliable prediction
of DES efficiency and minimizes the volume of laboratory testing. Metal-containing systems are the most
promising candidates for subsequent experimental verification.
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Introduction. Deep eutectic solvents (DES) are a promising class of green chemistry and
sustainable biotechnology tools: they are low-toxic, biodegradable, and easily customizable,
making them an effective replacement for organic solvents and aggressive alkaline systems in
the extraction of proteins and peptides, including collagen and its hydrolysates [1]. Compared to
first-generation ionic liquids (ILs), DES are characterized by a significantly lower cost (=45-450
P/kg versus 4,500-45,000 P/kg), a high degree of biodegradation (up to 97% in 28 days
according to OECD 301), and the absence of toxic halides, which ensures their compliance with
the requirements of the food and pharmaceutical industries [2].
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The use of DES in the extraction of proteins and peptides, including collagen, provides a
yield of 78-96% while preserving native functional properties. In plant matrices, ChCl-glycerol
(1:2) gives a protein yield of 85-93% with a purity of >90% and superior emulsifying properties
compared to alkaline extraction [3, 4]. For animal raw materials (fish skin, pig skins, chicken
feet), DES based on choline chloride and organic acids selectively extract collagen peptides
weighing 2-8 kDa with a Gly-Pro-Hyp content of up to 18%, destroying cross-links without
denaturing the triple helix under mild conditions (40-60 °C, pH 4-6) [5, 6]. Two-phase ChClI-
sorbitol-water systems ensure the fractionation of collagen and lipids with a peptide yield of
>90% and preservation of antioxidant activity [7]. DES recycling reaches 85-92% after 4-5
cycles of vacuum distillation without reducing the extraction efficiency [8].

Mathematical modeling is a key tool in biotechnology, enabling process optimization,
reduced experimental costs, and increased accuracy in predicting the solubility of proteins and
peptides and the yield of biologically active substances from secondary raw materials [9].
Deterministic models based on kinetic equations and mass balances are limited in describing the
nonlinear and stochastic interactions characteristic of complex biosystems [10]. From 2015 to
2025, machine learning methods, including regression approaches and neural networks that
integrate multivariate experimental and structural data and generate highly accurate empirical
models, have assumed a leading role [11].

Neural networks (NNs) and deep learning methods are key tools for analyzing
biotechnological data, enabling the identification of hidden dependencies and significantly
reducing the volume of laboratory experiments [12]. The main architectures—multilayer
perceptrons (MLPs), convolutional networks (CNNs), and graph networks (GNNs)—provide
high accuracy in predicting protein and peptide solubility by taking into account sequence,
structural, and topological features of molecules [13]. MLPs effectively solve regression
problems on sets of physicochemical descriptors, achieving R > 0.85 and RMSE 0.30-0.50 log
S, while interpretation via SHAP allows for determining the contribution of key motifs, such as
Gly-Pro-Hyp [14-16]. Convolutional neural networks (CNNs) are used for contact map and time
series analysis, demonstrating high accuracy (AUC 0.88-0.92) when working with large
sequential datasets and generating synthetic data via GANs to improve models when training
examples are scarce [17-21]. GNNs take into account the topology and 3D geometry of
molecules, achieving R?* of 0.90-0.95 when predicting collagen peptide properties and
demonstrating advantages for small datasets when combined with transfer learning [22-26].
Together, these approaches provide prediction accuracy of 85-98% [27].

Materials and methods of research. The components for the synthesis of DES were
selected based on the criteria of biocompatibility, food safety and biodegradability in accordance
with the principles of green chemistry [28, 29]. Choline chloride was used as HBA, and glycerol,
urea and organic acids, providing optimal parameters of the medium during collagen extraction,
were used as HBD [ 30-33]. NADES were formed on the basis of natural amino acids and
betaine [34], and Zn? * and Sn? * salts acted as Lewis acids, promoting increased decalcification
efficiency [35, 36]. The reagents (>99%) were stored in a desiccator with humidity control using
the Karl Fischer method (<0.1% by weight).

DES was synthesized by heating the component mixtures at 80 £ 2 °C until a
homogeneous solution was obtained; physicochemical parameters were determined using
standard methods [37]. Molecular descriptors were calculated using RDKit and SwissADME
based on PubChem, ChEMBL, ChemSpider, and CompTox data. All computational procedures
were performed in Python 3.11 using the RDKit, scikit-learn, PyTorch, and XGBoost libraries.

To model collagen yield, a simulated dataset (n = 1240) was generated. It was based on
the physicochemical properties of DES extraction systems and calibrated using 38 literature
points (2017-2024). The dataset structure included 18 input variables and one target variable—
collagen yield. The response was modeled using Gaussian, logistic, and concentration
dependencies, taking into account the effect of Zn? * /Sn? * ; the resulting values were limited to
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a range of 45-92%. Generation was performed in Python (NumPy, Pandas) with a fixed seed of
42; the corresponding code is available in an open repository.

Two collagen yield prediction models were developed: Ridge multiple linear regression
and MLP neural network. After removing correlated features, 28 descriptors were used;
normalization was performed using StandardScaler (Ridge) and MinMaxScaler (MLP). The
dataset was divided into training, validation, and test sets (70%/15%/15%); external evaluation
was performed on 38 independent literature datasets.

Model validation included stratified partitioning, k-fold cross-validation (10-fold for
Ridge, 5-fold for MLP), external evaluation, and Applicability Domain analysis.

Research results and discussion. The study was based on a series of highly controlled
syntheses of DES and NADES, performed using high-purity reagents (>99%), which ensured the
stability of the physicochemical properties of the starting components and the reproducibility of
the model systems. Strict control of the reactant humidity and the elimination of hygroscopically
bound water eliminated its influence on the melting point, viscosity, and stability of eutectic
mixtures—parameters critical for the subsequent calculation of descriptors and the construction
of predictive models. The resulting systems covered a wide range of HBA and HBD
components, including choline chloride, organic acids, and natural metabolites, ensuring
variability in the acid-base properties, hydrogen donor-acceptor balance, and structural
organization of DES. Based on these characteristics, an array of molecular descriptors was
generated, calculated using open chemical databases and confirmed using RDKit and
SwissADME computational methods. These descriptors, supplemented with process parameters,
formed the basis of a training set for machine learning models designed to predict collagen yield
during DES extraction.

The calculated physicochemical descriptors of the key DES components served as the
basis for the feature space used to train the machine learning models. These parameters reflected
both molecular polarity and hydrogen bonding ability, as well as the steric and donor-acceptor
interactions in HBA/HBD pairs, which determine the stability and solvent properties of DES.
Analysis of the descriptors revealed significant variability in the characteristics of the natural
components (glycerol, glucose, citric acid) and quaternary ammonium salts, providing a wide
range of modeled solvent properties. To more accurately account for the effect of composition on
the extraction capacity of DES, the descriptors were averaged according to the molar ratios of
the components and normalized before feeding them to the MLP model. Training a hybrid
system (linear regression + MLP) allowed us to simulate nonlinear dependences of collagen
yield on temperature, pH, concentration, and the HBA:HBD stoichiometry . On the validation
set, the prediction accuracy was high (R?* = 0.91; yield RMSE = 2.8%), confirming the
correctness of the selected set of descriptors and the model architecture. The model's predicted
parameters demonstrate the advantage of DES systems with Lewis acids Zn? * and Sn? *, which
provide higher collagen yield potential due to the coordination of cations with protein carboxyl
groups and destabilization of the calcium phosphate phase. Optimal donor-acceptor properties of
the HBA/HBD components enhance efficiency. The most promising formulations have a molar
ratio of 1:1.5-1:2.0 at 35-40°C, pH 5.0-6.0, and concentrations of 75-90%. The nonlinear MLP
model more accurately captures the effects of temperature, pH, and stoichiometry on collagen
yield, allowing for the selection of a limited set of DES without losing the reliability of the
predictions. Natural NADES systems have demonstrated moderately high yields and are
considered promising for food technology due to their GRAS status.

For detailed analysis, Table 1 is provided with the derived DES descriptors including
AlogP, TPSA, total hydrogen bonding capacity, predicted polarity, and predicted viscosity.

66



CoBpemeHHas Hayka n uHHoBauumn. 2025. Ne 4

Table 1 — Derived descriptors for predicting DES extraction capacity

HBA/HBD pair A§121¥d T‘;‘)‘;:zzg;) Totaclall-)l;lc)::lyding Predicted polarity Ei‘s[:):g]i
Cha{ﬁg"eml 223 47.21 5 0.82 Average
ChCl:Urea (1:2) -1.76 52.48 4 0.79 Low
Betaine:Citric acid 140 86.31 6 0.91 High
(1:1.1)
ChCl1:ZnCl 5 (1:1.7) ~2.10% 20.23* 3% 0.75 M;‘ii;‘lm'
Chfllfll) rg)“ne 0.53 38.12 4 0.68 Average

(*) taking into account the ionic contribution and equivalent descriptors for Lewis acid salts.

Table 1 shows the intergroup differences: Lewis acid-based systems have low TPSA and
increased viscosity, whereas natural pairs, such as betaine:citric acid, have high TPSA and the
highest number of donors/acceptors, making them effective for the extraction of hydrophilic
peptides.

Thus, Table 1 serves as a tool for the targeted selection of promising DES and
comparison of their physicochemical properties with the predicted extraction activity.

Based on the machine learning results, four DES formulations representing different
system types ( metal-containing , natural, and a classic control) and demonstrating the highest
predicted collagen yield were selected from 120 tested HBA and HBD combinations. The
selection was conducted taking into account the following criteria: predicted yield >78%,
biocompatibility of components, the possibility of obtaining GRAS status, low viscosity (<500
mPa s at 40°C), extraction temperature <50°C, and pH 5.0-7.0 to prevent collagen denaturation.
The fourth formulation (ChCl-glycerol) was chosen as the control, as it has been the most
studied in the literature and allows one to evaluate the effectiveness of traditional DES systems.

For a visual comparison of the predicted activity and physicochemical characteristics of
the synthesized DES, a combined table 2 is presented. It includes the component ratio, predicted
collagen yield, melting point, viscosity, moisture content, and liquid appearance.

Table 2 — Compositions and physicochemical characteristics of selected DES

N DES Ratio of Predicted Tm, Vlscgs“y HE“m Appearan
.. componen . o o 40 °C, dity, Note
0. | composition ts yield, % C mPas o ce
(1]
transparen Best forecast
1 ChCl-ZnCl , 1:1.7 86.4 27.8 308+9 0.06 Spa coordinating
t liquid
metal
2 | ChCI-SnCl, 1:1.6 85.1 304 | 295+7 | 005 | ransparen | Second most
t liquid effective
. ) transparen All natural
3 | ChCl-betaine 1:2.0 83.8 17.9 422 +£12 0.08 tliquid | NADES, GRAS
transparen Control, the
4 | ChCl-glycerol 1:2.0 78.2 -17.2 2016 0.07 tli puid most studied
d composition

Analysis of the table shows that metal-containing DES (Nos. 1 and 2) provide the highest
predicted collagen yield and are characterized by moderate viscosity and a positive melting
point, which facilitates their processing and use. Natural NADES (ChCl-betaine) demonstrates
high yield and is GRAS-compliant, but has a slightly higher viscosity, which should be taken
into account when scaling up processes. The ChCl-glycerol control composition confirms the
baseline efficiency of classical DES and can be used for comparative evaluation.

To visualize the predicted efficacy of the selected formulations, a bar chart was
constructed based on MLP model data (Figure 1). The graph demonstrates that metal-containing
DESs provide 5-8% higher collagen yield compared to natural systems, while the control
formulation maintains the baseline efficacy.
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Figure 1 — Predicted collagen yield for selected DES formulations

All four DES were successfully synthesized in quantities of 250-300 g. The
physicochemical properties of the synthesized liquids fully matched the MLP model predictions
and were within the permissible tolerances (Tm £6.4%, viscosity +4.8%). The DES moisture
content, determined using the Karl Fischer method, was 0.05-0.08%, which is below the
established criterion of <0.10% by weight, confirming the effectiveness of the reagent drying
measures. The obtained results confirm the adequacy of the MLP model for predicting DES
properties and the effectiveness of the composition selection for subsequent experimental
verification.

Conclusion. The conducted studies confirmed that the physicochemical parameters of
DES and NADES, as well as the composition of HBA/HBD pairs, significantly determine their
collagen extraction capacity. Descriptor calculation and modeling revealed wide variability in
solvent properties and enabled the formation of an informative feature space for machine
learning. The constructed models (Ridge and MLP) reproduced the key nonlinear relationships
of collagen yield with temperature, pH, concentration, and component stoichiometry; MLP
provided the highest prediction accuracy (R?=0.91).

Modeling demonstrated the superiority of DES containing the Lewis acids Zn** and Sn?,
which demonstrate the highest predicted yields (85-86%) due to coordination interactions with
protein carboxyl groups and destabilization of the mineral phase of the raw material. Natural
NADES provide high yields while maintaining food safety, but are characterized by higher
viscosity. The classic ChCl-glycerol composition confirmed the baseline level of efficiency.

The selection of four optimal DES systems demonstrated that metal-containing mixtures retain
technological advantages and high parameter stability, while natural compounds can be
considered promising alternatives for the food industry. The obtained results confirm the
feasibility of targeted DES selection based on computational methods and demonstrate the
potential of computer modeling as a tool for preliminary optimization of biopolymer extraction
processes.
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AnHotanusi. Beedenue. HenocraTtok Oenka B palyoHE 4YeJOBEKa SBISETCS MPOOIEMOH, ¢ KOTOpPOM
CTAJIKMBAETCS HACEICHHEe MHOTHUX CTaH MHupa. D(PPEeKTHBHBIM pelIeHHeM SBISETCS HCIONIb30BaHNE
0enKOBBIX JOOABOK, B TOM YHCIE KOHIIEHTpaTa chiBopoTouHbix OenkoB (KCB), B mpomsBoacTse
MOJIOYHBIX MPOAYKTOB, TaKMX KaK KHCJIOMOJIOYHBbIE HAMHUTKH, MOPOXEHOE, TBOPOI M TBOPOXKHBIE
uzgenus. B pabore uccienopanu snusiaue KCB Ha kauecTBeHHbBIE XapaKTEPUCTHKH HEKUPHOTO TBOPOTA
U TBOpOra C MaccoBOW jojeit xkupa 5%. Mamepuanst u memoodsl. bbuin anpoOUpOBaHbl J103bI
BHeceHust KCb B monounsie cmecu 0,5, 1, 1,5, 2, 2,5 u 3%. Pezyavmamot u oocyncoenue. V13yueHol
TEPMOCTaOMILHOCTh MOJOYHBIX cMeceil st TBopora ¢ KCBb mpu TemmoBoii o0paOoTKe W BIHSHHE
KOHIIEHTpaTa CHIBOPOTOYHOI'O Oelika Ha KHCIOTOOOPa3yIONIyI0 CIIOCOOHOCTh 3aKBaCKM Ha OCHOBE
Me3ouiabHbIX JakTOKOKKOB (Lac. lactis) mpu ckBammBanum Mojoka. [IpoBeneHa oleHKa BBIXOJA
TOTOBOTO TIPOAYKTAa W ONpeAeNieHbl OPraHOJENTHYECKUE, (PUINKO-XUMHUYECKHE H PEOIOTUYECKHE
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no3oit BHeceHus: KCB-Y® 0,5% wu caenatb BbIBOA O BO3MOXXHOCTU HCIOJB30BaHHSI TBOPOra,
000TaIlIeHHOTO KOHIIEHTPATOM CBHIBOPOTOYHOTO O€JKa Ui HM3TOTOBJIEHUS TBOPOXKHBIX H3JAETHA C
MSITKOH, TUIACTUYHOM, MaXKyIIENCS] KOHCUCTEHITUEH.

KiroueBble c10Ba: KOHIEHTPAT CHIBOPOTOYHOrO Oelika, yiabTpaduibTpalus, CKBallluBaHHE, CHHEPE3NC,
TBOPOT.

Jos uurupoBanus: Iloporosa E. 10., Kanequna M. B. BiusiHue KoHIEHTpaTa CHIBOPOTOYHOTO Oeika
Ha KaueCTBEHHbBIC XapaKTEePUCTUKU U BBIXOJ TBopora // CoBpeMeHHas Hayka U nHHoBarmu. 2025. Ne 4. C.
73-83. https://doi.org/10.37493/2307-910X.2025.4.7

KonduaukT nHTepecoB: ABTOPHI 3asBiIseT 00 OTCYTCTBUU KOH(DINKTA HHTEPECOB.
Crarps noctynmia B pegakiuio 01.10.2025;

onobpeHa nocie peueHsuposanus 01.11.2025;
npuHATa K myomukammu 01.12.2025.

© Iopotosa E. 0., Kaneguna M. B., 2025
73


mailto:alenaporotova@gmail.com
mailto:Kaledina_MV@bsaa.edu.ru

Modern Science and Innovations. 2025. No. 4

Research article

Effect of whey protein concentrate on the quality characteristics and yield of cottage
cheese

Elena Y.Porotoval*, Marina V. Kaledina®

'V 1. Vernadsky Crimean Federal University (Agrarnoe, Simferopol, 295492, Republic of Crimea, Russia)
?Belgorod State Agrarian University V.Ya. Gorin (1, Vavilov St., Maysky, 308503, Belgorod Region, Russia)
"http://orcid.org/0000-0001-6124-6416, e-mail: alenaporotova@gmail.com
*https://orcid.org/0000-0002-5835-996X, e-mail: Kaledina MV @bsaa.edu.ru.

*Corresponding author

Abstract. Introduction. The lack of protein in the human diet is a problem faced by the population of
many countries around the world. An effective solution is the use of protein supplements, including whey
protein concentrate (WPC), in the production of dairy products such as fermented milk drinks, ice cream,
cottage cheese, and cottage cheese products. This study investigated the effect of WPC on the quality
characteristics of low-fat cottage cheese and 5% fat cottage cheese. Materials and methods. The doses of
KSB added to milk mixtures were 0.5, 1, 1.5, 2, 2.5, and 3%. Results and discussion. The thermostability
of milk mixtures for cottage cheese with KSB during heat treatment and the effect of whey protein
concentrate on the acid-forming capacity of a starter based on mesophilic lactococci (Lac. lactis) during
milk fermentation were studied. The yield of the finished product was evaluated, and the organoleptic,
physical-chemical, and rheological properties of the cottage cheese samples with KSB were determined.
Conclusion. The research allowed for the selection of a 5% fat-content cottage cheese sample with a 1%
dosage of ultrafiltered whey protein concentrate (UF-WPC) and a sample of low-fat cottage cheese with a
0.5% dosage of UF-WPC. It was concluded that cottage cheese enriched with whey protein concentrate
can be used to produce curd products with a soft, plastic, and spreadable consistency..

Key words: whey protein concentrate, ultrafiltration, fermentation, syneresis, cottage chees

For citation: Porotova EYu, Kaledina MV. The effect of whey protein concentrate on the quality
characteristics and yield of cottage cheese. Modern Science and Innovations. 2025;(4):73-83. (In Russ.).
https://doi.org/10.37493/2307-910X.2025.4.7

Conflict of interest: the authors declare no conflicts of interests.

The article was submitted 01.10.2025;
approved after reviewing 01.11.2025;
accepted for publication 01.12.2025.

BBenenue. B nocnennue rogsl B MUIIEBOM MPOMBIIITICHHOCTH HAOIIOIAETCS TOBBIIICHHBIN
MHTEpPEC K Pa3IMYHBIM MUIIEBBIM JOOABKaM, CpeIr KOTOPhIX 0CO00€ MECTO 3aHUMAIOT OEIKOBBIC
npenaparbl. 3T0 00yCIOBICHO MIOOAIBHONW MPoOaeMoil AeduuTa MUIIEBOro OeiKa B paluoHe
MHOTUX JIIOJIe, O0COOEHHO B pPAa3BUBAIOIIUXCSA CTPaHAX W CpPEeNd TPYNN C OrPAHUYCHHBIM
JIOCTYTIOM K TMOJHOIICHHOMY TuTaHuio. COryacHO MaHHBIM Hay4dyHBIX 0030poB [1], HexBarka
Oenka MOXKET MPHUBECTH K CHUKCHHIO MBIIIEYHOW MAacChl, OCTA0ICHUI0 UMMYHHUTETA U IPYTHM
mpoOiemMaM 370pOBbs, UYTO JIeJa€T aKTyaJbHBIM TIOMCK CIOCOOOB 00O I alll € H U 4
MOBCEAHEBHBIX MPOAYKTOB. OmHuUM U3 3(PPEKTUBHBIX TOIXOMOB SBISIETCS J00aBlIEHUE
CBIBOPOTOYHBIX OEJIKOB B YACTO MOTpEONIsIeMble M3AENus, TaKhue KaK KUCIOMOJOYHBIE HATTUTKH,
HOTYPTBI M TBOPOXKHBIE TPOAYKTHI, YTO TO3BOJIAECT IMOBBICUTH WX IUTATEIbHYIO II€HHOCTD,
MpHUIaTh UM ONPEEIICHHBIC KAY€CTBEHHbBIE XapaKTePUCTUKN 0€3 3HAUUTENb H O I' O W3MEHEHUs
BKyca.

AMUHOKHCIOTHBIA TPOQIIb CHIBOPOTOUHBIX OENKOB Hauboiee ONU30K K COCTaBy
MBIIIIEYHON TKaHW 4YEJIOBEKa, YTO JENaeT WX HJICATbHBIM HWCTOYHUKOM IS TIOMJEPIKKH
MBIIIEYHOTO CHHTE3a M BOCCTaHOBJIEHMs. McciemoBaHMsl MOKa3bIBAIOT, YTO CBHIBOPOTOUHBIN
0esoK cofepkuT okoyio 43% He3aMEHUMBI X aMHHOKHUCIIOT, YTO BBIIIE, YeM Yy OOJIBIIMHCTBA

74


mailto:alenaporotova@gmail.com
https://orcid.org/0000-0002-5835-996Х
mailto:Kaledina_MV@bsaa.edu.ru

CoBpemeHHas Hayka n uHHoBauumn. 2025. Ne 4

OEIKOB PACTUTEIHLHOTO MPOUCXOKICHHS U JJasKe HEKOTOPBIX JKUBOTHBIX [2].

[ToMumMO mnUTaTENbHON IIEHHOCTH, CBIBOPOTOYHBIE O€NKM 00Jalal0T MHOXXECTBOM
OMOJIOTrMYECKH aKTUBHBIX CBOMCTB, NOATBEPXKACHHBIX KIMHUYECKUMH HcciaenoBaHusAMHU. OHu
CTUMYJIUPYIOT HMMMYHHYIO CHCTEMY 3a CYET I[OBBIIICHUS YPOBHSA AaHTUOKCUIAHTOB U
npednoTHYecKuX 3PPEKTOB, CIIOCOOCT B y I POCTY MOJE3HBIX OaKTEPHil B KUIIECYHHUKE, TAKUX
Kak Bifidobacterium w Lactobacillus, dro ynyumaer wukpoouory XKT wu cHmxkaer
OKHCIUTENbHBIN cTpecc. Kpome Toro, morpedneHue ChIBOPOTOYHBIX OEIKOB B CIOPTUBHOM
OUTAHWW TIOBBIIIAET KOHIIEHTPALMIO MHCYIMHONOAO0HOTO (hakTopa pocra, CHOCOOCTBYS
MBIIIEYHO M Y POCTY M BOCCTAHOBJIECHHUIO IIOCJIE€ HAarpy30K, a TaKKe€ CHHKAeT YPOBCHb
XoyecrepuHa. MeTa-aHalu3 pPaHIOMM3UPOBAHHBIX KOHTPOJIMPYEMBIX HWCIBITAHUN I10Ka3all
ymenbiienue LDL-xonecrepuHa (JMMONPOTEMHBI HHU3KOH IUIOTHOCcTH) Ha 5,38 Mr/mn u
o0miero xonecrepuHa Ha 8,58 Mr/m1, 0cOOEHHO MPU COYETaHUM C (PU3MUECKUMH YIPAKCHUIMHI
y JuI ¢ U30BITOYHBIM BecoM [3]. JlomomHUTENnbHbIE NMPEUMYILECTBA BKIIOUAIOT YIy4llIEHUE
HAaCTPOEHUS 3a CYET IOBBIICHUS CEPOTOHHHA, MOAJAEPKKY KOCTHOHM IJIOTHOCTH Y IOMKUIIBIX
JIOZIe! ¥ MOTEHIMAJIBHYIO 3alIUTY [IEYEHH IIPU HEAJIKOTOJIbHOW cTearorenarure [4].

B npoMbIIIZIEHHOM NPOU3BOJCTBE ISl U3BJICUEHUSI CHIBOPOTOUHBIX OEJIKOB IMPUMEHSIOTCS
JIBA OCHOBHBIX METOJA: KHUCJIOTHO-TEIUIOBOM KOAryisiiMM M MEMOpaHHbIE TEXHOJIOTIHH.
KucnoTHo-TennoBoi moaxo BKIKOYAET JE€HATYpalnio OEJIKOB IyTeM HarpeBa CbIBOPOTKHU 110 90-
95°C ¢ nobGaBneHueM KUCI O T bl JUIsl KOppeKTHUpoBKH pH, 3atem cnenyer neHTpudyrupoBaHue
JUTsL TIoNTydeHusi KoHleHTpara ¢ 8-10% Oenka u ero BeICymMBaHUEM 10 95% CyXuX BeEIECTB.
OnHako M3-32 BBICOKOW CTOMMOCTH, NMOTEHIHMAIBHOTO YXYAIICHHS (PYHKIIMOHAIBHBIX CBOWCTB
(HampuMep, CHIDKEHHsI paCTBOPUMOCTH) 3TOT METOJ UCHOJb3yeTcs pelnko. B oTnuuue ot Hero,
MeMOpaHHbIE METOAbI, Takue Kak ynbTpadmisrpanus (Y®) u mukpoduisrpanus (MO),
HOJIYYMIIM LIMPOKOE PACHPOCTpaHEHHE Oaarofapst SKOHOMUYHOCTH M COXPAHEHUIO0 HAaTMBHBIX
CBOMCTB OenkoB [5]. YnpTpadunpTpaiivs MO3BOJSET KOHIICHTPUPOBATH CHIBOPOTKY 10 35-80%
Oesika B CyXOM BEIIECTBE, a ¢ AUauiIbTpaluend — rnoiaydarb U3oisTel ¢ 6onee 90% Oenka, O6e3
3HAUYNTEJILHOW JIeHaTypalMy, YTO YIydllaeT TePMOCTAaOMIBHOCTh M CHIDKACT KOATyJSIMIO IpU
Harese [6].

[Tony4yeHHsie KOHIIEHTpaThl CHIBOPOTOUHBIX OenkoB (KCB) memoHCTpupyroT OTIHYHYIO
pacTBOpUMOCTb B Boze B auamnasoHe pH or 2 no 10, yTo nemaer MX yHMBEPCAJIbHBIMH IS
IPOAYKTOB C pa3HON KHUCIOTHOCTBHIO. VX (yHKIMOHANbHBIE CBOWCTBA BKJIIOYAIOT BBICOKYIO
CHOCOOHOCTB K BOJIOTIONIONIEHUIO (10 5-7 T BoAbl Ha 1 r 6enKa), SMyAbTMPOBAHHIO, TIOBBIIIEHUIO
BA3KOCTH, >KEJIMPOBAaHUIO IpPU HArpeBe, a TakKe CTaOWIM3alUI0 MEH U AMYIbCUH. OTH
XapakTepUCTUKU 3aBUCAT OT (aKTOPOB, TAKMX KaK HCTOYHUK CBIBOPOTKH, YCIOBHUS
TepMO0OpabOTKM U XpaHeHMs: Hampumep, TekcTypupoBaHHble KCb mpu 90°C mnokasbiBaroT
MOBBILICHHYIO TEPMOCTA0MIBHOCTD U JIYULIYIO 3MYJIbCHOHHYIO YCTOMYHMBOCTH IO CPaBHEHUIO C
HeoOpaboTaHHbIMU. Takue CBOMCTBA MO3BOJIAIOT ONTUMHU3UPOBATH TEKCTYPY U CPOKU XpaHEHUS
MPOAYKTOB, MUHUMU3UPYS CHHEPE3 U C U YIydllas OpraHoJeNTHUYEeCKUE MTOKA3aTEINH.

OpuuMm u3 Haubosnee TMepCHeKTUBHBIX HampaBieHuil mnpumenenus KCb sBasercs
IOPOM3BOJCTBO  HEXHUPHBIX M MAJIOKUPHBIX  TBOPOXKHBIX  HM3AETHH,  OOOTaleHHbIX
CBIBOPOTOYHBIMU ~ O€lKamMH, YTO CIOCOOCTBYeT YIYUIIECHHIO MHIIEBON 00ecre4eHHOCTH
HaCeJIeHUs BBICOKOKaYeCTBEHHBIMU mnpoaykTamu. JloOaBnenue KCB-Y® mno3BonsieT CHU3UTH
KUPHOCTh O MHUHHMYMa, COXpaHss KPEMOBYIO TEKCTYpY M BKycC, Onarofaps CIoCOOHOCTH
OenKoB CBS3bIBaTH BOAYy M (opmupoBarh renu. MccnemoBanust aeMoHCTpupytoT [7, 8], uto
BBEJICHHE CHIBOPOTOYHBIX KOHLIEHTPAT O B B TBOPOI WM AHAJOTUYHBIE MPOIYKTHI MO3BOJISET
MOBBICUTH cofiepkaHue Oenka 70 13-15 r Ha MOpIMIO, CHMKAET CHHEPE3UC CHIBOPOTKH INPHU
xpaHeHuu. B oOe3zxupeHHbIX U ManoxupHbelx mnpoaykrax KCBb kommencupy e T mMOTepro
TEKCTYpHI, Jiesas IPOAYKT OoJiee MpUBIIEKAaTeNIbHBIM JJIs MOTpeduTesel ¢ GoKycoM Ha 37J0pOBOE
IIUTaHUE.
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Marepuanbl U MeToabl. /[ BBIpaOOTKM HEKHUPHOTO TBOPOTAa M TBOPOTa C MacCOBOU
nonelt xupa 5% HCIoNb30BAINCH CyXHe 3aKkBacku mpsiMoro BHecenus: Choozit MA 4001 (MA
4002) LYO 25 DCU (3akBaco4nble KyIbTyphl: Streptococcus thermophilus, Lactococcus lactis,
Lactococcus cremoris, Lactococcus diacetylactis), w3roroButenb: Danisco France SASLDb;
Choozit MM 101 LYO 25 DCU (3akBacouHble KynbTyphl: Lactococcus lactis, Lactococcus
cremoris, Lactococcus diacetylactis), nzroroBurens: Danisco France SAS; monoko xopoBbe
nenpHoe mo 'OCT P 52054 — 2003; monoko kopoBbe oOezxupenHoe mo 'OCT 31658-2012;
KOHIIEHTPAT ChIBOPOTOYHBIX OenkoB (KCbh-Y®), momydeHHBIH METOIOM yIbTpaduiIbTpanuu
WPC 80 Milkiland, usrorosurens Ostrovia Poland.

B xoJe sxcneprMeHTOB ObLTN UCTIOIB30BaHbI CIEAYIOIINE METO bl UCCIIEI0BAHU!

- Onpenenenue Tutpyemoit kucnorHoctu no 'OCT 3624-92;

- Onpenenenue aktuBHOM KuciotHocty 1o 'OCT 26781-85;

- OnpeneneHre MacCOBOM JIOJH KHUPA, CyXUX BEIIECTB, OCIKa B MOJIOKE C IMOMOIIBIO
ananuzaropa «Jlakran 1-4M» (OOO BIIK «CubarpolIPUBOP»)

- Onpenenenune maccoBoit onu xupa no 'OCT 5867-90;

- Onpenenenue temnepatypsl no 'OCT 26754-85 [90];

- Onpenenenue nponospkuTesbHocTH npouecca no 'OCT 23350-98;

- Onpenenenue Biaru u cyxoro Bemecrsa no 'OCT 3626-73;

- Onpenenenue maccoBoit nonu 6enka nmo I'OCT P 53951-2010;

- OmnpeneneHue opraHoJIeNTHUECKUX — IOKa3zaTenedl  (BKyca, 3amaxa, LiBeTa,
koHcucteHuuu) o 'OCT 28283-89;

- PacueT maccoBoii 10111 BBIXO/A MIPOIYKTA;

- Onpenenenne 3(h(PEeKTUBHON BA3KOCTH C MOMOIIBIO POTALMOHHOTO BHUCKO3UMETPA
Peorect-2.

Lenbto uccraenoBaHuM SIBISJIOCh U3YYEHHE BIHMSHMUS KOHIIEHTpaTa ChIBOPOTOYHOIO
0enKa Ha Ka4yeCTBEHHbIE XapaKTEPUCTUKN HEKUPHOTO U TOJTY>KUPHOT'O TBOPOTa.

3. PesyabTarsl mcciaenoBaHuii M oOcyxkneHusi. Tepmuyeckas oOpaboTka urpaer
KJIIOYEBYIO POJIb B TEXHOJIOTMH MPOU3BOJCTBA MOJIOYHBIX MPOJYKTOB, 0OecreunBasi He TOJIbKO
MUKpPOOHOJIOTHYECKYIO O€30MacCHOCTh 3a CUET YHUYTOXEHHSI MaTOr€HHBIX MUKPOOPTIaHH3MOB,
HO M IeJIeHaINIPaBICHHOE MOAU(PHUIHNPOBAHUE (UIUKO-XUMHUECKUX XapaKTEPUCTHK ChIPbS,
TaKUX KaK BSI3KOCTb, pPacTBOPUMOCTb O€JIKOB M CTaOWJIBHOCTh AMYyJibcH. B KoHTekcTe
U3TOTOBJICHHUS KMCJIOMOJIOUHON MPOAYKIUH, BKJIFOYasi TBOPOT, BEIOOpP PEKUMOB MacTepHU3alMU
MOJIOKa HaNpsMyl0 BIIMSE€T Ha JUHAMHUKY (OpPMHpPOBAHHUS CryCTKa, €ro CKJIOHHOCTh K
CHUHEPE3NCY U CTPYKTYPHO-MEXaHHUYECKHE NTapaMeTpbl. TeMneparypa nacTepu3aluu yCUINBAcT
JIEHATYPalUIO CHIBOPOTOYHBIX OEJIKOB, CIIOCOOCTBYSI X MHTETpallK B KA3€MHOBYIO MaTpPHILY.

B pamkax mnpoBeIEHHOrO HCCIEAOBaHUS 0c0o00€ BHUMAaHHE YAEIIOCh aHAIU3Y
BO3/1ecTBUSA pa3nuyHbIX 103 KCB-Y® Ha TepMUYeCKyr0 YCTOMYMBOCTh MOJIOYHBIX CMECEU MPH
PEKOMEHIyEMOI TeMIIEpaType IMacTepu3alui, NPUMEHSEMON B IPOU3BOJACTBE TBOPOIa, TIE
ONTHUMAaJIbHBIE YCIIOBHs BKJIIOYAKOT, HarpeB 10 78-80°C misg MUHHMH3aUUMU TOTEPh IPH
COXpaHEHHM TUTHEHHWYECKHX HopM. I sKcrepuMeHTa MOATrOTOBMIIM 00pa3ibl MOJOYHBIX
cMecerd Maccoit 3 kr ¢ coxaepxanueM xupa 0,05% wu 0,78%, oboramenuasie KChB-YO B
KoHIeHTpauusax ot 0,5% no 3% c unrepsaiom 0,5%, B TO BpeMsi Kak KOHTPOJIbHBIE 00pa3Ibl HE
comepxanmu no6aBku. Ilepen Tepmudeckodt o00pabOTKOM B KaKIOM BapHaHTE OIEHUBAIIN
KJII0UeBble (DU3MKO-XMMHUYECKHE TOKa3aTelId C MCIOJb30BaHMEM aHaJM3aTOpa MOJIOKAa THUMa
«Jlaktan 1-4M», BK/IIOYass KUCJIOTHOCTb, COJEp)KaHUE Oelka M CyXHMX BEIECTB, Pe3yJbTaThl
KOTOPBIX MpPEJCTaBICHbl B COOTBETCTBYIOIMX Tabmuuax | u 2. Bee mpoObl moxasepranu
nacrepusanuu npu 78+2°C ¢ Beiaepkkoi 30 CeKyHI — PEKHUM, TApaHTHPYIOIIUI CAHUTAPHO-
TUTUEHUYECKYIO0 0€30MacHOCTh M (OPMUPYIOMIMHA KellaeMble OpraHOJEeNTHYEeCKHEe KauyecTBa,
TaKHe KaK KpeMoBasl TEKCTypa U MSTKHI BKyc, 6€3 Upe3MepHOi AeHaTypaluu OEIKOB.
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Tadauna 1. @PU3UKO-XUMHYECKHEe MOKA3aTeJIu 00pa3IoB MOJIOYHOI CMecH ¢ MacCcOBOIi 10J1eii :Kupa
0,78%/ Table 1. Physical and chemical properties of milk mixture samples with a fat content of 0.78%

HaunmenoBanue o06pa3ua
HauMeHoBaHMe moka3arteJs Jlo3a BHeceHust KCB, %
0,5 1,0 1,5 2,0 2.5 3,0 KOHTPOJIb
Kucnornocts, °T 18 19 19 20 21 22 18
pH 6,66 6,62 6,58 6,56 6,54 6,53 6,64
MaccoBast o1 xkupa, % 0,78 0,78 0,78 0,78 0,78 0,78 0,78
MaccoBas gois 6enka, % 3,45 3,48 3,51 3,54 3,78 4,1 3,4
COMO, % 9,25 9,54 9,6 9,81 10,12 10,3 9,17

Ta6auna 2. ®uU3UK0-XUMHUYECKHe M0KA3aTeJIH 00pa3oB MOJOYHOI cMecH ¢ MacCOBOIi JoJieil xKupa
0,05%/ Table 2. Physical and chemical properties of milk mixture samples with a fat content of 0.05%

HaumenoBanue oo6pa3ua
HaumeHoBaHue nmoka3ares Jlo3a Buecennst KCB, %
0,5 1,0 1,5 2,0 2,5 3,0 KOHTPOJIb

KucaotHocts, °T 18 18 20 20 21 21 18
pH 6,66 6,64 6,62 6,55 6,53 6,52 6,68
MaccoBas nons xupa, % 0,05 0,05 0,05 0,05 0,05 0,05 0,05
Maccosas goms 6enka, % 3,54 3,68 3,71 3,89 3,97 4,1 3,43
COMO, % 9,56 9,92 10,19 10,47 10,71 10,98 9,19

Habmonanock mocnenoBaTenbHOE BO3PACTAaHUE KUCIOTHOCTH, NONM OelKa M CyXHX
BEIIECTB MO Mepe yBennueHust kKoHueHntpauu KCBb-Y®, uyto cormacyercs ¢ JaHHBIMH O TOM,
4TO J00aBJI€HHE CHIBOPOTOYHBIX KOHIIEHTPATOB IMOBBIMIAET OYy(hEepHYI0 €MKOCTb CHUCTEMBI,
crabmwm3upys pH u mnpemoTBpamias NTPEKICBPEMEHHYIO KOAryJslMI0 TPU YMEPEHHBIX
TeMIlepaTypax.

Opnaxo nipu ypoBHsAX KCB-Y® ot 2% 1o 3% cmecu JeMOHCTPUPOBAIM CHUKEHHE
TEPMOCTAOUIILHOCTH, TPHUBOJSAIIEE K CBEPTHIBAHUIO BO BpeMs HarpeBa C 0Opa3oBaHHEM
KpeMoBOro crycrtka. O0pasibl ¢ KOHIeHTpamusMu 10 1,5% coxpaHsiii CTaOUIBHOCTH TIOJT
NEHCTBUEM TeIla, HE TMPOSBISAS BHUIUMBIX HM3MEHEHHWH, YTO TO3BOJIWIO OTOOpaTh IS
nocinenyronmx stanoB a03bl 0,5%, 1% u 1,5% xak onTumanbHbBIE s OanaHca MEXIY
oOoraieHlueM U TEXHOJIOIMYECKOH YCTOHYUBOCTBIO.

HNanee onenuBanu BiaussHUe BHeceHHOoro KCb-Y® Ha KHCI0TOOOpa3yrolyro
AKTUBHOCTh 3aKBAaCOYHOW MHUKpPOQIOpPHl B TMPOIIECCe HU3TOTOBICHHS TBOPOTa METOJOM
KUCJIOTHOM KOarymsiuuu, rJe Jgo0aBKa CBhIBOPOTOYHBIX OEIKOB MOXET MOIyJIUpPOBaTh
dbepMeHTallMOHHBIE KMHETUKH 3a CUeT MOBBIIICHUS COAEPKAHUS a30Ta M MPEOMOTHUECKUX
KOMIIOHEHTOB. [loaroToBieHHple MoJIOUHBIE cMecu ¢ kupHOCcThiO 0,05% wu  0,78%,
oboramennsle KCb-Y® B ykazaHHBIX J03aX, a TakKKe KOHTPOJbHBbIE 0€3 J00aBKH,
nacrepu3oBaiu npu 78+2°C Ha 30 cexkyHn, oxyaxganu Ao 28-30°C um 3akBammBaId
KJIACCUYECKOI 3aKBacKOI Ha OCHOBE Me30(pHUIIbHBIX TaKTOKOKKOB (Lactococcus lactis) B o0beme
5% ot maccel. CMecH TEpMOCTAaTUPOBAIM TMPU ONTHUMAIBHOM TEMIlepaType CKBAIIMBaHUA,
MOHUTOPS. TUTPYEMYIO KHUCIOTHOCTh e€xeudacHo. IIpomecc 3aBepimiasicss MpU  JOCTHKEHUH
TATpyeMon KuciaoTHoctu 65-70°T mis obezxupernHoro TBopora u 58-60°T mis TBOpora
KUPHOCTBIO 5%, uTo 3aHs0 12 yacoB BO Bcex ciydasx. ['paduku 3aBUCUMOCTH HapacTaHHS
KHCJIOTHOCTH OT TPOJOJDKUTENIHOCTH MpoIiecca CKBAIIMBaHMsS OOpa3lOB MOJIOYHBIX cMecei
IIPEJICTaBJICHbI HA PUCYHKaxX | u 2.
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Pucynok 1 - I'paduk HapacTaHus KHCIOTHOCTH B cepuH 00pa3loB, MOJIOKA ¢ MaccoBoii 1o.eii :xupa 0,78 %,

oooramennoro KChB-Y®/ Figure 1 - Graph of acidity increase in a series of samples of milk with a mass
fraction of fat of 0.78%, enriched with KSB-UV
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Pucynok 2 - I'padpuk HapacTaHus KHCJIOTHOCTH B cepuu 00pa3loB, MOJIOKA ¢ MaccoBoii aoJeii xupa 0,05%,

odoramennoro KCh-Y®/ Figure 2 - Graph of acidity increase in a series of samples of milk with a mass
fraction of fat of 0.05%, enriched with KSB-UV

[Tocne okoHuaHMs Tpoliecca CKBalIMBaHUS B 00pasllax JABYX CEpUM M KOHTPOJIbHBIX

oOpa3siax Oblila U3MEpeHa aKTUBHASI KUCIIOTHOCTh MPOAYKTa (Tabnuma 3).
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Tabdanua 3. IMoka3zaTeqnm aKTHBHOI KHCJOTHOCTH TBOPOKHOIO CrycTKa 00pa3ioB, 060rameHHbIX
KCB-Y® nocae ckamuBanusi/ Table 3. Active acidity of curd clot of samples enriched with KSB-UV after
fermentation

MaccoBasi 10151 Turpyemasi KHCJIOTHOCTS, °T
[oxa3arenb JKHPA MOJOYHOM no3a BHecenusi KCB, %
cvecn, % KOHTPOJIL 0,5 1,0 1,5
n 0,78 5,36 5,28 522 5,06
P 0,05 5,29 5,13 5,10 4,94

B oOorammenHpIx mpo6ax HapacTaHWe KUCIOTHOCTH MPOTEKa0 HEMHOT'O HHTCHCHUBHEE,
4YeM B KOHTpOJIe, Oiarogaps yBEIMUYCHHUIO CYXHX BEIIECTB, Oy(pepHOH €MKOCTH IO MIEIOYH U
o6mero azora ot KCh-Y® [9]. Ognako MOXKHO clieflaTh BBIBO, UTO 3HAYUTEIILHOTO BIMSHUS Ha
IIPOIIECC Pa3BUTHS MHKPO(IIOPHI TBOPOKHON 3aKBACKU KOHIICHTPAT CHIBOPOTOYHBIX OCIKOB HE
OKa3bIBAET.

W3 moAroToBIeHHBIX CKBAIICHHBIX 00pa3iioB ObLI BEIPA0OTaH TBOPOT. BBIX01 TOTOBOTO

IPOAYKTa OTpaxEH B TabnuLe 4.
Tab6auna 4. Beixoa TBopora, oooramenHoro KCBh-Y®/ Table 4. Yield of cottage cheese enriched with
KSB-UV

MaccoBasi 10151 JKHPa Jlo3a BHeceHUs1 Macca Macca MaccoBas 10J1s
MOJIOYHOI cMmecH, %o KCB, % MOJIOYHOI NMPOAYKTa, KT BbIX0Ja, %
cMecH, KT

0,78 KOHTPOJIb 3,02 0,56 18,54
0,78 0,5 3,15 0,61 19,37
0,78 1,0 3,01 0,59 19,60
0,78 1,5 3,04 0,58 19,08
0,05 KOHTPOJIb 3,08 0,53 17,21
0,05 0,5 3,03 0,54 17,82
0,05 1,0 3,08 0,54 17,53
0,05 1,5 3,16 0,55 17,41

AHanm3 mokasai, 4To Jijisi 00pasioB TBOpora ¢ >KHUpHOCThI0 5% no6aBku KCb-Y® B 1% u
1,5% He obecnedynBaiy 0>)XKUJAEMOT0 MPUPOCTA BBIXO/1A, B TO BpEMsI KaK MAaKCUMAaJIbHBINA BBIXOJT
¢ukcuposacs npu jo3e BHeceHus 0,5%. KCb noBblmIaer BBIXOJ 3@ CUET JIYUILIEro yJAepyKaHus
BJaru M Oenka, HO M30BITOK MOMKET CHH)XAaTh HEOOXOJIMMOE COOTHOILIEHHE >KUP:0eloK B
HOPMAJIM30BaHHBIX CMECAX JUIsl OEIKOBO-XUPOBBIX MPOAYKTOB. /{151 00€3:KMpeHHOro TBOpOra
camblil Oosbiioit Beixon gocturaics npu 1% KCB-Y®, uro moauepkuBaeT 10303aBUCHMBIi
a¢ ekt 100aBKM Ha KOHEUHbIE NTOKA3aTeNH, BKIIIOYasi CTPYKTYPY, BSI3KOCTh U CTaOUIILHOCTH BO
BpeMs XpaHEHMs, C YIy4YIIeHHEM BOJOYIEP)KUBAIOIIEH CIOCOOHOCTH M CHM)KEHHEM
CHHEpe3uca.

B nenom, Baecenne KCh-Y® ontumMusupyer TEXHOJIOTHYECKHE HapaMeTpsl, HO TpedyeT
TOYHOTO KOHTPOJISL J03 Ul MPEeIOTBPALLEHUS] HEeKeIaTelbHOM KOoaryJsiud U MaKCUMH3aIUH
BBIX0JIa, YTO COTJIaCyeTCsl C JaHHBIMU HMCCJIEJOBAHUN O B3aMMOCBSI3U KOHIIEHTpAaLUHU Oenka U
BBIXO/Ia, TJI€ MOBbIIIEHNE OelKa YCHIMBAET CKOPOCTh 00pa30BaHus Tejsl U CHUXKAET CHHEPE3UC
[10].

[Tocne momyuyeHuss ONBITHBIX OOpa3loOB TBOpora OOOTALEHHBIX KOHIEHTPATOM
CBIBOPOTOYHBIX OENKOB B HUX OBUIM OMNpEeAETeHbl CTaHIapTHBIC TOKa3aTeld KauyecTBa JUIs
TBOpora. 3HaueHue (PU3MKO-XUMHUYECKUX IOKa3aTelael M BA3KOCTH HCCIENyeMbIX O0Opas3IoB
IpeJICTaBJICHbI B TAOIUIIE 5.
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Tabdanua 5. 3HaueHne (GUINKO-XMMHUYECKMX M Pe0JIOTMYeCKHX IoKa3aTeseii o6pa3loB TBopora c
KCB-Y®/ Table 5. Values of physical, chemical, and rheological parameters of cottage cheese samples with
KSB-UV

HaunmeHoBaHue o0pa3ua
= 0,
HanMenoBanme TBopor He;KUPHBIH Teopor ¢ M.1.2k. 5%
HoKa3aTeNlst 1032 BHECECHUA KOHTpOJ'Ib 1032 BHECCHUSA KOHTpOJ]b
KCB, % KCB, %
0,5 1,0 1,5 0,5 1,0 1,5
KucnotHocts.OT 101 108 113 95 96 99 108 94
pH 521 5.08 5.01 529 525 523 5.08 528
MaCCOBOa" Aot 18,7 19,4 19,7 18,0 16.8 17.3 17,5 16,0
Oenka, %
Maccosas gons 7184 | 7452 | 82,1 70,15 73.80 | 74.84 | 7925 68,42
Biaru, %
Maccosas gom 28,16 | 2548 | 25,36 29,85 2620 | 30,54 | 20,75 31,58
CYXHX BELIEeCTB, %
Bsi3koCTh, [la-c 19,09 | 18,63 | 17.18 19,52 1923 | 18,96 | 17,34 19,89

Tutpyemass KHUCIOTHOCTb TBOpora pacrer ¢ ysenudeHueM n03bl KCb-Y®, wuto
MOJTBEPK1aeTCsl 00paTHON 3aBUcUMOCTBIO 3HaueHus: pH. IIpeanonoxkenue, 4To npu BHECEHUU
KCb nons Oenka B mpoaykre OyneT yBeJIWYMBATHCS HMOATBEPIKIACTCS HKCIEPUMEHTAIbHBIMU
JaHHBIMU. MaccoBas 10Ji BJIard B TBOPOT'e YBEJIIMYUBAETCSI BMECTE C KOJIMYECTBOM BHECEHHOTO
KCB, u4ro oOycnaBnuBaeTcsi BBICOKOM BOJOMNOITAINAIONICH M BJIaroyjaep:kKuBarolien
CIIOCOOHOCTBIO CHIBOPOTOUYHBIX OEJIKOB, M3-32 00pa30BaHUs MPOYHBIX KOMIUIEKCOB C Ka3eHMHOM
npu HarpeBanuu. OtmedeHo, urto oOpasisl ¢ KCb-Y® obnanator meHbiieil 3 ¢peKkTuBHOM
BA3KOCTbIO, YTO OJaroTBOPHO BJIMSIET HA KOHCHUCTEHILIMIO TBOPOIa, MpujaBas eMy MATKOCTb U
HexxHOCTh. OnHako, B obOpasmax ¢ m030ii BHeceHuss KCb 1,5 % KOHCHUCTEHIIMS CTaHOBHJIACH
V3JIUIITHE MaXKyLIEH.

B xone uccienoBanuit ObUIM ONpeAeTeHbl OPraHOJENTUYECKHE MOKa3aTeu 00paslioB
tBOpora ¢ KCh-Y®. Jln11 oneHKr OpraHojieNTHYECKUX MoKa3aTelnel UCIOIb30Balu CIIEyIOIINe
XapaKTEpUCTUKU MPOJAYKTa: KOHCUCTEHLIMs, BHEIIHUM BMJ, BKYyC, 3amax, LBeT. OILEHKY
IIPOBOAMIIA IeTyCTallMOHHAas koMuccus. [lepen Beigaueit, mpoObl ObUIHM 3aKOAMPOBaHbI U pamMu
ot 1 g0 8. OteHka opraHoienTUYecKuX Mmokaszareneil mposoauiach mo 10-tu 6anbHoi mkane (1
— oyeHb miIoxo, 10 — oyeHb xopoio). MakcuManbHYl0 CyMMY OajlioB, HaOpanu 0O0paslibl
HEeXUpHOTro TBopora ¢ 10301 BHeceHnss KCh-Y® 0,5% u tBopora ¢ MaccoBoi fosel xxupa 5% c
no3oii BHeceHust KCBb-Y® 1%. bpuin paccuntanbl cyMMapHble 3HaYSHHS TTOKa3aTeNlneld KaxJ10ro
13 00pasIoB.

[lo paHHBIM pacuéra OBUIM MOCTPOEHBI OpraHojenTuyeckue mnpoduin o0pa3LoB
HEKUPHOTO TBOPOTa, U TBOpOra ¢ MaccoBoil nozeit xupa 5% ¢ KChb-Y® u 6e3 Hero, KoTopsle
IIpeJICTaBJICHbl Ha PUCYHKaxX 3 U 4.
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Pucynoxk 3 - OpranoJienTudeckuii npopuib 00pa3uos He;kupHoro teopora ¢ KCh-Y®/ Figure 3 -
Organoleptic profile of low-fat cottage cheese samples with KSB-UV
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Pucynok 4 - Opranosientuueckuii npoguiib 006pasos TBOPOra ¢ Macconoii J0JIeH xupa 5 % ¢ KCB-Y®/
Figure 4 - Organoleptic profile of 5% fat cottage cheese samples with KSB-UV

B xone aHanmm3a opraHoienTUYeCKUX Mpo@uied YCTaHOBJIEHO,  4YTO 00pa3ibl
HexxupHOro tBopora ¢ no3oi KChb-Y® 1 u 1,5% u tBOpora ¢ maccoBoil moneit xupa 5% c
no3oit KChb-Y® 1,5% xapaktepuzoBaiuch KpynuryaTass CTPYKTypoil, B HUX HaOJIOJalIHCh
yactuubl HepactBopuBiierocss KCb B Buae KpeMOBBIX BKpaIlJIEHHH, a TaK K€ KOHCHUCTEHLUS
NpoAyKTa ObUIa M3IMUIIHE Maxylas. Jpyrue oOpasubl MpakTUYECKH HE OTIMYaIMCh OT
KOHTPOJIbHBIX ~00paslioB M COOTBETCTBOBAJIM TPeOOBAaHMUSAM HOPMATUBHO-TEXHUYECKOMH
JIOKYMEHTAIlMU Ha TBOPOT.

3akirouenne. OCHOBBIBAsCh Ha pe3yJbTaTaX MCCIEAOBAHUN MPOIECCA CKBAIIMBAHUS
o0pa3loB, U3y4yeHUs  (PUIUKO-XUMUYECKUX, PEOJIOTUYECKUX U  OPraHOJIENITUYECKUX
MOKa3aTelne, a TakKe pacdyeTy MacCOBOW JIONM BBIXOJAa MPOAYKTa YCTaHOBWIIM, YTO
HaWJTy4YIIUMU MOKa3aTeassMu o0Jaaany: oOpaselr TBOpora ¢ MacCoOBOM aoJei xupa 5% c mo30i
BHeceHus1 KCB-Y® 1 % u o0Opazen HexxupHoro TBopora ¢ 1030i BHeceHus1 KCh-Y® 0,5%.

HcnonszoBanne KCb B TexHOMOrMM TBOpOra IMO3BOJIAET MOJYYUTh PEOJIOTHYECKUE U
CTPYKTYPHO-MEXaHUYECKHE  XapaKTePUCTUKH  NPOAYKTa,  KOTOphle  0OYCIaBIMBAIOT
11€JIECO00PA3HOCTh €r0 MPUMEHEHHUSI B PEIENTypax TBOPOKHBIX U3ACIUNA ¢ MITKOM, MaKyIIeHCs
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KOHCHUCTEHIIMEH, 00JaJalolMX IOBBIIICHHOW IIHINEBOM M OHOJIOTMYECKOM ILIEHHOCTHIO.
3HAYUTENBHBIM TOJIOKUTENBHBIM 3(P(HEKTOM SBISETCS TO, YTO KOHIIEHTPAT CHIBOPOTOYHOIO
Oesika MPUIACT HEKUPHBIM BHUJIAM TBOPOTa HEPE3UHUCTYIO, IUIACTUYHYIO CTPYKTYpY, 4TO
Haubosee XapakTepHO JUId TBOpora ¢ MaccoBo noisied xupa 9% u Beime. Tak ke BeleHue
KCb B TexHOJOTHIO MOJy4YeHHUsT TBOPOra MO3BOJISIET PEryJupoBaTh BiaroyjaepkaHue u
MOBBILIATH BBIXOJ] TOTOBOTO MPOAYKTa 0€3 YXYIIICHUS] OPraHOJECNTHUYECKUX CBOMCTB.

10.
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Abstract. Introduction. Bidens cernua L. is a promising medicinal plant producing flavonoids and
polyacetylenes; however, it has been insufficiently studied and has no established pharmacopoeial quality
standards for the medicinal plant materials obtained from it. Geal. To develop a set of standardized
quality indicators for "Bidentis cernuae herba", including macro- and microscopic characteristics,
numerical standards, and chromatographic identification methods, for its standardization and potential use
in pharmaceuticals and dietary supplement production. Materials and Methods. The study was conducted
on samples of the aerial parts of Bidens cernua collected in the Moscow Region and Stavropol Krai.
Standard pharmacopoeial methods (State Pharmacopoeia of the Russian Federation, 14th edition) were
used to determine morphological, microscopic characteristics, and numerical indicators (moisture, ash
content, impurities, extractives). Thin-layer chromatography (TLC) was used for the qualitative analysis
of polyacetylenes and flavonoids. Results and discussion. Diagnostic macro- and microscopic properties
of the raw material were established. Based on the experimental data, the following standards were
proposed: moisture — no more than 12%; total ash — no more than 7%; ash insoluble in 10% HCI — no
more than 2%; organic impurity — no more than 2%; mineral impurity — no more than 1%; extractive
substances (70% ethanol) — no less than 30%. TLC identification methods for polyacetylenes and
flavonoids were developed and validated to confirm the authenticity of the raw material. Conclusion. The
developed set of quality indicators allows standardizing the raw material of "Bidentis cernuae herba". The
obtained results substantiate its potential for the creation of a dietary supplement with antioxidant,
capillary-strengthening, anti-inflammatory and dermatotropic activity
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Introduction. Bidens cernua L. is a promising type of medicinal plant material
containing a complex of biologically active compounds, in particular flavonoids and
polyacetylenes, which determine its pharmacological activity [1-4]. Unlike Bidens tripartita L.,
the raw material of Bidens cernua has been studied to a much lesser extent and does not have
established pharmacopoeial quality standards. The development of a set of indicators, including
macro- and microscopic characteristics, as well as numerical indicators (moisture, ash content,
impurity and extractive substance content), is a necessary step for the standardization of this type
of raw material and ensuring its proper quality. Chromatographic determination of key groups of
biologically active compounds serves as an important tool for identifying the raw material and
confirming its authenticity. The present work is aimed at a comprehensive study and
establishment of standardized characteristics for Bidens cernua L. herb, which will facilitate its
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possible introduction into the composition of dietary supplements, in medical practice and
pharmaceutical production.

Materials and methods of research. The object of the study were samples of the above-
ground part of Bidens, drooping (upper 15-20 cm), collected during the flowering phase in the
Moscow region and Stavropol territory. After collection, the samples were air-dried at a
temperature not exceeding 35-40 °C. They were stored in paper bags in accordance with the
requirements of OFS.1.1.0011.15 of the State Pharmacopoeia of the Russian Federation, XIV
edition [5]. The study of external, microscopic features, quality indicators and the establishment
of their standards for the studied raw materials were carried out using standard pharmacopoeial
methods. For chromatographic analysis, Sorbfil PTSKh-P-A plates (10x15 and 10x10 cm) were
used, activated for 60 minutes in a drying oven (100-105 °C). Solutions of individual
compounds, extracts and their fractions were applied by a standard method using a microsyringe.

Research results and discussion. As a result of the study, external characteristics were
established for whole and crushed raw materials. “Whole raw materials consist of whole or
partially crushed leafy shoots, their individual fragments (stems, leaves, flower baskets, unripe
fruits). The leaves are simple, opposite, without a petiole, lanceolate up to 12 cm long. The apex
is pointed, the margin is serrate-dentate. Flower baskets are 1.0—1.5 cm in diameter, collected in
inflorescences on elongated stalks; bisexual, tubular. Involucral leaflets are linear-oblong, with
spiny cilia along the margin. Achenes are inversely cuneate , with two (rarely 3-4) awns, half the
length of the achene. The leaves are green or brownish-green, the stems are green, and the
flowers are yellow or golden-yellow. The smell is faint and characteristic, and the taste is bitter.

"The crushed raw material (no more than 7 mm) is a mixture of fragments of flowers,
buds, achenes, leaves, and stems, containing pieces of leaves, ribbed stems, flower heads, buds,
and achenes of the corresponding color. The odor is faint, the taste is bitter."

Microscopic analysis revealed the following diagnostically significant structures:

— on the surface of the leaf blade, on both sides, anomocytic stomata and thin-walled
hairs are found, consisting of 5-10 cells and resembling a caterpillar in shape;

— in the mesophyll of the leaf, especially along the veins and along its edge, numerous
secretory passages of various shapes and thick-walled hairs formed by 4-6 cells are localized;

- on the surface of the epidermis of the outer and inner leaflets of the wrapper, cells with
sinuous walls were found on both sides, as well as two types of hairs: caterpillar-like (of 6-10
cells) and thick-walled (of 4-6 cells);

— when examining the petals of the corolla of tubular flowers under a microscope,
especially at their base, secretory passages, caterpillar-like hairs and pollen grains with a spiny
surface are observed.

Determination of quality indicators and standards. Moisture determination. The moisture
content of the raw materials was determined in accordance with the methodology of the State
Pharmacopoeia of the Russian Federation, 14th edition [5]. The results are presented in Table 1.

Table 1 — Results of determining the moisture content of the Chamaenerion angustifolium herb a

. . 1 o
Collection region ¢ Humidity value, % < S t P(h) Ax, % E. %
raw materials x) -
11.05; 11.44;
Stavropol Krai 5 11.25;10.17; 10.96; 11:00 0.4390 2.57 0.4606 4.19
11.12
11.19; 10.82;
Moscow region 5 10.76; 10.35; 11.48; 10.87 0.4067 2.57 0.4267 3.93
10.61
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Experimental data demonstrate that the moisture content of raw materials from the
Stavropol Krai ranges from 10.17% to 11.44%, with an average of 11.00%. Samples from the
Moscow Region ranged from 10.35% to 11.48%, with an average of 10.87%. Based on these
results and statistical analysis (confidence level P = 0.95), the moisture content standard for raw
materials was set at no more than 12%.

Determination of total ash and ash insoluble in a 10% hydrochloric acid solution. Ash
analysis was conducted in accordance with the requirements of the State Pharmacopoeia of the
Russian Federation, 14th edition [5]. The results are presented in Tables 2 and 3.

Table 2 — Total ash content in the Chamaenerion angustifolium raw material

Region of raw material o - tp o E,
collection f Total ash, % (x) X S ® AX, % %
. 5.76; 6.13; 5.92;
Stavropol Krai 5 5.64: 6.32: 5.85 5.94 0.2495 2.57 0.2618 4.41
. 5.84; 6.43; 6.31;
Moscow region 5 5.96: 6.04: 6.17 6.13 0.2213 2.57 0.2322 3.79

Table 3 — Content of ash insoluble in 10% HCI in the raw material of Stachys laxa

Resion of raw Ash insoluble in 10%
A . f hydrochloric acid X S tp(d Ax, % E, %
material collection .
solution, % (x)

Stavropol Krai 1.39; 1.43; 1.52; 1.44; 0.047
5 1.48: 141 1.45 6 2.57 0.0500 3.46

Moscow region 1.58; 1.64; 1.53; 1.66; 0.056
5 1.57-1.52 1.58 3 2.57 0.0596 3.76

Experimental data showed that the total ash content in the raw materials ranged from
5.64% to 6.43%, while the content of ash insoluble in a 10% hydrochloric acid solution ranged
from 1.39% to 1.66%. Based on these data, and taking into account pharmacopoeial
requirements for similar types of medicinal plant materials, the following standards were
established: the total ash content should not exceed 7%, and the content of ash insoluble in a
10% hydrochloric acid solution should not exceed 2%.

Determination of impurity content, degree of grinding, and extractive substances. The
impurity content (organic and mineral), the degree of grinding of raw materials, and the content
of extractive substances extracted with 70% ethyl alcohol were assessed in accordance with the
instructions of the State Pharmacopoeia of the Russian Federation, 14th edition [5,6,7]. The
results are presented in Table 4.

Table 4 — Indicators of impurity content, degree of fragmentation, and extractive substances in the
raw material of «Chereda drooping herb"

. Growing region
0,
Indicator (x), % Stavropol Krai Moscow region

Organic impurity, no more than 1.54 £ 0.06 1.41 £0.07
Mineral impurity, no more than 0.69 £0.02 0.53+0.03
Extractive substances extracted with 70% ethyl alcohol 38.56 £1.74 32.87+1.40
:’i\;l‘tgle raw material. Particles passing through a 3 mm 3514016 318+0.17
Crushed. raw materials. Particles that do not pass through 4174019 346+ 0.16
a 7 mm sieve.

C.rushed raw material. Particles passing through a sieve 3684017 355+0.19
with 0.18 mm holes
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According to the table data, the content of organic impurities in the raw materials ranged
on average from 1.41% to 1.54%, mineral impurities — from 0.53% to 0.69%. The content of
extractive substances extracted by 70% ethyl alcohol varied within the range from 32.87% to
38.56%. Analysis of the degree of grinding showed that for whole raw materials, the proportion
of particles passing through a sieve with 3 mm holes did not exceed 3.51%, and for crushed raw
materials, the proportion of particles not passing through a 7 mm sieve was up to 4.17%, and the
proportion of particles passing through a 0.18 mm sieve was up to 3.68%.

Based on these results and generally accepted pharmacopoeial norms, the following
quality standards were established:

— organic impurity content — no more than 2%.

— mineral impurity content — no more than 1%.

— the content of extractive substances extracted with 70% ethyl alcohol is not less than
30%.

— for whole raw materials: particles passing through a sieve with 3 mm holes — no more
than 5%.

— for crushed raw materials: particles that do not pass through a sieve with 7 mm holes —
no more than 5%; particles that pass through a sieve with 0.18 mm holes — no more than 5%.

Development of methods for the qualitative determination of the main groups of
biologically active compounds

Chromatographic  determination  of  polyacetylene  compounds.  Thin-layer
chromatography was used to determine polyacetylenes. The following method was developed as
a result of the research: "1 pl of a hexane solution of essential oil extracted from Bidens sylvatica
herb and a hexane solution of a standard phenylheptatriene sample are applied to the starting
point of a chromatographic plate. After removing the solvent, the plate is placed in a
chromatographic chamber pre-saturated with mobile phase vapor (hexane). Chromatography is
carried out in an ascending manner until the solvent front has traveled approximately 90% of the
plate length. Once complete, the plate is removed and dried."

For visualization, the dried plate is uniformly sprayed with a vanillin solution in
concentrated sulfuric acid and heated at 100-105°C. This should result in the formation of at
least two distinct adsorption zones. Identification of the polyacetylene compound zones is based
on two criteria: when irradiated with UV light at 365 nm, the zone exhibits bright yellow
fluorescence and has an Rf value in the range of 0.5-0.55.

Chromatographic determination of flavonoid compounds. Preparation of solutions. Rutin
solution : approximately 0.005 g of rutin (rutin trihydrate) is dissolved in 10 ml of 95% ethyl
alcohol. Shelf life: no more than 3 months.

Quercetin SO solution: approximately 0.005 g of quercetin dihydrate or anhydrous
quercetin is dissolved in 10 ml of 95% ethyl alcohol. Shelf life is no more than 3 months.

1% diphenylboryloxyethylamine solution in 95% alcohol: dissolve 1.0 g of reagent in 100
ml of 95% ethyl alcohol. Shelf life: no more than 3 months.

5% polyethylene glycol (PEG) solution in 95% alcohol: 5.0 ml of PEG 400 is mixed with
100 ml of 95% ethyl alcohol. Shelf life: up to 6 months.

Sample preparation and chromatography. Approximately 1.0 g of crushed raw material
(particles pass through a 0.5 mm sieve) is placed in a flask, 10 ml of 95% ethyl alcohol is added,
a reflux condenser is attached, and the mixture is heated in a water bath for 10 minutes. The
cooled extract is filtered. The resulting filtrate is the test solution.

A 30 pl sample of the test solution is applied to the starting line of a silica gel
chromatography plate as a strip (10 x 3 mm). 5 pl of each rutin and quercetin RS solutions are
applied simultaneously. The plate is air-dried.

The plate is placed in a chamber pre-saturated with mobile phase vapor (ethyl acetate —
anhydrous formic acid — water, 40:4:6) for at least 30 minutes. Chromatography is performed in
an ascending fashion until the front has traveled 80-90% of the plate's length. The plate is
removed and dried.
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Identification and evaluation of results. The dried plate is heated for 2-3 minutes at 100—
105°C. The warm plate is sequentially treated with a 1% solution of diphenylboryloxyethylamine
and a 5% solution of PEG, then kept at room temperature for 30 minutes.

When viewed in daylight, the chromatogram of the sample should show two zones: the
rutin zone (yellow, yellow-orange, or orange) and the quercetin zone located above (yellow,
yellow-orange, or orange). The chromatogram of the test solution should show a distinct yellow
zone located above the obligatory red or violet-red zone.

To confirm the results, the chromatogram is viewed under UV light at a wavelength of
365 nm.

Conclusion. The comprehensive research conducted allowed us to develop a quality
indicator system for the medicinal plant material "Sequina drooping grass." During the study,
diagnostically significant external and microscopic features were identified, enabling reliable
identification of the raw material. Clear descriptions of the morphological characteristics were
proposed for both whole and crushed raw materials.

Based on experimental data obtained for samples from various growing regions and
taking into account the requirements of the State Pharmacopoeia of the Russian Federation, the
following standardized numerical indicators were established:

* humidity — no more than 12%;

» total ash — no more than 7%;

+ ash insoluble in 10% hydrochloric acid solution — no more than 2%;

 organic impurities — no more than 2%;

* mineral impurities — no more than 1%;

 extractive substances extracted with 70% ethyl alcohol — not less than 30%;

» degree of grinding: for whole raw materials — particles passing through a sieve with 3
mm holes, no more than 5%; for crushed raw materials — particles not passing through a 7 mm
sieve, and particles passing through a 0.18 mm sieve, no more than 5%.

Methods for the qualitative chromatographic (TLC) determination of polyacetylene and
flavonoid compounds, which are necessary for confirming the authenticity of raw materials, have
been developed and tested.

The data obtained opens up prospects for the development of various biologically active
supplements (BAS) based on the raw material "Bed-Quill Grass." Due to its flavonoid and
polyacetylene compounds, the raw material can serve as the basis for the development of:

* Dietary supplement with antioxidant and capillary-strengthening activity;

» means that promote the normalization of metabolic processes;

 anti-inflammatory and dermatotropic complex drugs.
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Annortauusi. Beedenue JlexapcTBeHHBIE pacTE€HHs HIpalOT BaXKHYIO POJb B MEAHMIMHE, OCOOCHHO B
TPaIUIIMOHHBIX CUCTEMAaX, I/Ie PACTHTENBHBIE SKCTPAKTHI COCTABIISIOT TPETh BCEX CPEICTB, OCOOCHHO IS
JIedeHUsT KOXKHBIX 3a0oneBaHuil. B mociemnue pecsaTuineTwss BO3POC WHTEpEC K WX OHWOAKTHBHBIM
KOMIIOHCHTaM, TaKUM KakK (JIaBOHOMIBl W TEpPHCHOW[BI, Onarojgaps WX aHTHOKCHIAHTHBIM,
MIPOTHUBOBOCIIAIUTEIBHBIM 1 UMMYHOPETYJISTOPHBIM CBOMCTBaM. DTH 3KCTPaKThl 3P PEKTUBHBI B O0pbOE
C BO3PACTHBIMHU M3MEHEHUSMH KOXH, YIyUIIEHUH € BHEITHEeTo Bua U PyHKuuid. OHU UCIIONB3YIOTCS B
Oe3penenTypHBIX TpermaparaX, BbAJlax W MNUINEBBIX MNPOAYKTAaX [y NPO(UIAKTHKHA XPOHHUYECKHX
3a0oneBanuii. CoBpeMEHHBIE HCCIEAOBAaHHUS MOATBEPKAAIOT MX J(Q(QEKTUBHOCTH B  JIEUCHUH
JIEPMATOIIOTUYECKUX 3a00NIeBaHUil. OKCTPAaKTBl ajod, POMAIIKH W KaJICHIYJIbl TMPUMEHSIOTCS B
KOCMETHUYECKUX CPEICTBaX, a KYPKYMbI W 3€lEHOr0 4Yas — B MHIIEBOW MPOMBIIUIEHHOCTH Kak
AHTHOKCHJIAHTHBIE J100aBKU. PacTHTENbHBIE IKCTPAKTHI MPEJCTABISIOT MEPCHEKTUBHOE HarpaBlicHHE.
brnarogapss ux OMOaKTWBHBIM CBOWCTBAM W MHOTOBEKOBOMY OIBITY NMPUMEHEHHS, WIPAIOT KITFOUYEBYIO
pONb B CO3MaHWM WHHOBAIIMOHHBIX MPOJYKTOB [JIsl VIIYYIICHHWS 370POBbS W KadyecTBa JKHU3HM.
Mamepuanst u menoost. 11enplo HACTOSIIETO MCCIIEOBAHMS SIBIISICTCS KOMIUIEKCHOE H3Y4YEeHUE BIUSHHUS
THIPOMOJYJIsl (COOTHOIIEHHE "ChIpbe (T): dKCTpareHT (Mi)") Ha (U3UKO-XMMHUYECKHE XapaKTePUCTUKU
9KCTPAKTOB OHMONOTHYecKH akTHBHBIX coequHeHnid (BAC), momydeHHBIX M3 Pa3IUYHBIX PACTUTEIBHBIX
MCTOYHWKOB, a TaK)Ke ONTUMHU3AIMS MTapaMeTPOB MUKPOKATICYJIMPOBAHUS ajbIMHATa HATpUs. B pamkax
UCCIIC/IOBaHUs OBLIM BBIOpaHBI ciemyromue oObekThl: L[BeTkn kanmenmyinbl JiekapctBernHol (Calendula
officinalis L.),Jluctess mandes mnexapcrBennoro (Salvia officinalis L.),TpaBa TheicauenucTHUKa
o0bikHOBeHHOTO (Achillea millefolium L.),Hamzemnas wacte xammusuu aymmcroit (Callisia fragrans).
[TapameTpnl SKCTpakiyM OBbLIM CTaHIAPTU3UPOBaHBI CISAYIONIMM oOpa3om: Ttemmeparypa 50 °C,
ruapomoxymu 1:5, 1:10 u 1:15, merox manepanny MpOAOIKUTENBHOCTRIO 2 Yaca ¢ MCIOIb30BaHHEM
JUCTWIITIMPOBaHHONH BOABI. [lJIi MHKpOKAlCyIMpOBaHUS NPUMEHSUIMCh albIMHAT HATPUs U XJIOPHJ
Kajplus. Pesyasmamst u  obcyyncoenue. TlomydeHbl ypaBHEHHS Uil ONpEJCNiCHUS 3HAYCHUN
YCTaHOBUBIINXCS aMIUTUTY/I KoseOanui. VcclieoBaHo BIUSTHAE AUCIIEPCHH, BHI3BAHHOW HECOBIAJICHUEM
TeMIIeparyp 1 ckopocreil a3 razoB3Bec, Ha HeTMHEHHOE B3aUMOICHCTBHE CTOSUMX BOJIH. aKarouenue.
HccnenoBanus mokasaiy, 4YTO MUKPOKAICYIUPOBAHHBIC 3KCTPAKTHI KaJICHIYNbI U mandes NepcrneKTHBHBI
JUIE KOCMETHKH W (YHKIHOHAIBHBIX TPOJYKTOB MHTaHHs ONarojaps BBICOKOH OHOIOCTYITHOCTH U
CTaOMJIBHOCTH AKTUBHBIX KOMIIOHEHTOB. MMUKpOKAICYIUpPOBaHUE YyIydlIaeT (UIUKO-XUMHUUECKUE
XapaKTEepUCTUKU HKCTPAKTOB, TMOBBIIIAS WX PACTBOPUMOCTb M JUCIEPCHOCTb. OJTO YIIydllaeT
NOTPEeOUTENBECKUE CBOMCTBA MPOAYKTOB.
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Abstract. Introduction. Introduction Medicinal plants play an important role in medicine, especially in
traditional systems, where plant extracts account for a third of all remedies, especially for the treatment of
skin diseases. In recent decades, there has been an increased interest in their bioactive components, such
as flavonoids and terpenoids, due to their antioxidant, anti-inflammatory, and immunoregulatory
properties. These extracts are effective in combating age-related skin changes and improving skin
appearance and function. They are used in over-the-counter medications, dietary supplements, and food
products for the prevention of chronic diseases. Modern research confirms their effectiveness in the
treatment of dermatological diseases. Extracts of aloe, chamomile, and calendula are used in cosmetics,
while extracts of turmeric and green tea are used in the food industry as antioxidant additives.. Materials
and methods. Materials and methods. The aim of the present study is a comprehensive study of the effect
of the hydro-modulus (the ratio "raw material (g): extractant (ml)") on the physical and chemical
characteristics of extracts of biologically active compounds (BAS) obtained from various plant sources,
as well as the optimization of the parameters of microencapsulation of sodium alginate. The following
objects were selected as part of the study: Calendula officinalis L. flowers, Salvia officinalis L. leaves,
Yarrow grass (Achillea millefolium L.), and the aerial part of Callisia fragrans. The extraction parameters
were standardized as follows: temperature 50 °C, hydro-moduli 1:5, 1:10 and 1:15, 2-hour maceration
method using distilled water. Sodium alginate and calcium chloride were used for microencapsulation.
Conclusion. Research has shown that microencapsulated extracts of calendula and sage are promising for
cosmetics and functional food products due to their high bioavailability and stability of active
components. Microencapsulation improves the physical and chemical characteristics of the extracts,
increasing their solubility and dispersion. This enhances the consumer properties of the products. The
extracts have antioxidant, anti-inflammatory, and regenerative properties, as well as contain biologically
active substances that have a positive impact on health. The introduction of microencapsulated extracts
opens up new opportunities for creating innovative products that meet modern market requirements.
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Introduction

Virtually all cultures around the world have historically relied or continue to rely on
medicinal plants for primary health care. Approximately one-third of all traditional medicines are
intended for the treatment of wounds or skin diseases, compared to only 1-3% of modern
medicines [10].

Biologically active substances (BAS) from medicinal plants has grown worldwide, as
substances capable of positively influencing biochemical reactions in the human body. Skin
aging is considered a natural physiological process, and photoaging, pigmentation, and damage
to the epidermal barrier due to lipid peroxidation and other factors can be treated with cosmetics
based on biologically active plant components [8].

Plant extracts and individual compounds are increasingly used in cosmetics, as well as in
over-the-counter medications and dietary supplements for functional nutrition. Experimental
research using plant components is a promising area for the near future. [12].

Scientific research proves the positive effect on the human body, in particular on the skin,
of extracts from medicinal plants containing valuable biologically active substances with a
calming, anti-inflammatory and antioxidant effect [15].

Natural plant-based skin care ingredients are being actively developed and used not only
for their rejuvenating effect, but also for use on problem skin [14].

Currently, extracts from medicinal plants are effectively used as additives to food
products to improve their properties and functional significance [2].

Calendula extract (Calendula officinalis) contains biologically active substances:
polyphenols, p-hydroxybenzoic, salicylic, vanilla, coffee, gallic acids, acylated flavonoid-O-
glycosides, methoxylated flavonoids, amino acids, alkaloids, carotenoids, saponins, tannins,
high-molecular polysaccharides and triterpenoid monoesters [11]. It has been experimentally
established that marigold flowers have bactericidal, anti-inflammatory, soothing and healing
effects.

Sage extract ( Salvia officinalis ) contains coumarins, alkaloids, flavonoids, saponins,
polyphenols, phenolic and flavonoid glycosides, sclareol, rosmarinic , gallic, chicory and ferulic
acids, dihydroquercetin, rutin, coumarin, umbelliferone, salts of K, Ca, Fe, Mn, Zn, Li, Sn,
essential oil [1, 5].

The active components of sage extract have a powerful antifungal, anti-inflammatory and
soothing effect, have antioxidant properties, tighten pores, and are used in the fight against acne
[16].

Yarrow extract (A. chilea millefolium) contains the alkaloid achilleine, volatile oils,
sesquiterpene lactones, tannins, flavonoids, phytoncides, vitamins C and K, carotene, organic
acids (isovaleric, formic, acetic), essential oil [4, 7]. It has anti-inflammatory, antioxidant, and
wound-healing effects [13].

The chemical composition of Callisia fragrans extract is represented by different classes
of compounds: carbohydrates, amino acids, organic acids, phenolic compounds, triterpene
compounds and alkaloids. Palmitic, linoleic, oleic and linolenic acids, carotenoids (a-, P-
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carotenes, neoxanthin, antheraxanthin), chlorophylls (a and b), ascorbic acid and anthocyanins
[9], as well as salicylic, vanillic and chlorogenic acids, phytol, vanillin, biformene, squalene,
lupeol and betulin [3] have been found.

Gallic, caffeic, chicory, and ferulic acids, quercetin, kaempferol, umbelliferone,
scopoletin, and aloe-emodin were identified among the phenolic compounds. The data obtained
indicate the presence of antioxidant activity due to the presence of phenolic compounds and
ascorbic acid [6].

When used in topical products, the main challenge is instability caused by external
factors (such as oxygen, temperature, and light) during transportation and storage, which affects
the product's shelf life. In this regard, microencapsulation has shown great potential for
increasing the stability of biologically active substances.

Materials and methods

The aim of the research was to study the influence of the hydromodulus values (the ratio
of “raw material (g): extractant (ml)”) on the physicochemical parameters of various extracts of
biologically active substances of selected plants and to optimize the parameters of the process of
obtaining sodium alginate microcapsules with plant extracts.

The following raw materials were used as research objects for the preparation of plant
extracts:

- crushed calendula flowers, produced by Krasnogorskleksredstva, Krasnogorsk, Reg.
No.: LP-003154;

- crushed sage leaves, produced by Krasnogorskleksredstva, Krasnogorsk, Reg. No.:
LSR-005376/07;

- crushed yarrow herb, produced by Krasnogorskleksredstva, Krasnogorsk, Reg. No.: LP-
004327,

- the above-ground part of fragrant callisia, produced by the experimental farm of the
Saratov State Agricultural University named after N.I. Vavilov, Saratov.

For the initial stage of the research, the following extraction process parameters were
selected: temperature 50°C. The water-to-water ratios were 1:5, 1:10, and 1:15. The maceration
extraction procedure lasted 2 hours. Distilled water was used as the extractant.

To prepare microcapsules, food grade sodium alginate, CAS 9005-38-3, and food grade
anhydrous calcium chloride, CAS 10043-52-4 were used.

Results and discussion

To study the dynamics of the extraction process, the following physicochemical
parameters were used: pH of the medium, mass fraction of dry substances (%), freezing
temperature (°C), optical density (D), antioxidant activity (AOA, mM trolox).

Tables 1, 2, 3 and 4 present experimental data reflecting the dynamics of changes in the
physicochemical parameters of plant extracts with hydraulic module values of 1:5, 1:10 and
1:15.

Table 1. Physical and chemical properties of calendula extract at different hydromodules

N | Hydro-module | pH of the | Mass fraction of Freezing Optical AOA, Mm

0. environ dry matter, % point, ° C density, D trolox
ment

1 1:15 5.28 2.9 -0.407 7.35 3.87

2 1:10 5.23 42 -0.561 11.35 5.40

3 1:5 5.1 5.5 -1,123 15.79 11.4

Source: compiled by the authors by authors
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Table 2. Physical and chemical properties of Callisia fragrans extract at different hydromodules

No. | Hydro- pH of the Mass fraction Freezing Optical AOA, mM
module environment of substances, point, ° C density, D Trolox
%
1 1:15 5.83 0.1 -0.038 3.4 1.2
2 1:10 5.76 0.7 -0.058 5.9 2.6
3 1:5 5.68 0.9 -0.103 7.3 4.7
Source: compiled by the authors by authors
Table 3. Physical and chemical properties of yarrow extract at different hydromodules
No. | Hydro- pH of the Mass fraction Freezing Optical AOA, mM
module environment of substances, point, ° C density, D Trolox
%
1 1:15 5.6 1.6 -0.188 4.66 5.2
2 1:10 5.55 2.25 -0.248 4.86 53
3 1:5 5.49 4.1 -0.475 4.89 10.6
Source: compiled by the authors by authors
Table 4. Physical and chemical properties of sage extract at different hydromodules
No. | Hydro- pH of the Mass fraction Freezing Optical AOA, mM
module environment of substances, point, ° C density, D Trolox
%
1 1:15 6.39 1.9 -0.169 7.79 10.1
2 1:10 6.32 2.9 -0.241 10.55 19.1
3 1:5 6.13 4.2 -0.456 18.04 36.8
Source: compiled by the authors by authors

Based on the results of studies of the physicochemical properties of plant extracts, it can
be concluded that the optimal hydromodulus in terms of the dynamics of increase in dry matter
and optical density is 1:10.
A further increase in the hydromodulus did not lead to a significant increase in the mass
fraction of dry substances in the extracts, optical density and antioxidant activity and increased
the consumption of raw materials.
Extracts of yarrow and fragrant callisia were characterized by a reduced dry matter
content, high raw material consumption and relatively low antioxidant activity values, therefore
extracts of calendula and sage were selected for further research.

Encapsulation of plant extracts of calendula and sage was carried out on an experimental

setup for microencapsulation of colloidal raw materials II 0.35-1.5 (OOO MZTA, Murom) at a

disperser drive speed of 2000 rpm.
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The morphological features and sizes of hydrated microcapsules were analyzed using an
Axio ZOOM.V16 light microscope (Carl Zeiss Microscopy, Oberkochen, Germany) with a
magnification of x50.
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Figure 1. Appearance of sodium alginate microcapsules with calendula extract
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Figure 2. Appearance of sodium alginate microcapsules with sage extract

Microscopy analysis of microcapsule samples containing calendula and sage plant
extracts showed an average size of 280 to 500 micrometers at an optimal sodium alginate
solution flow rate of 2.5 ml/min and a CaCl2 concentration i, the curing solution of 1.5%.

Increasing the flow rate above 2.5 ml/min resulted in increased sodium alginate
consumption and deterioration of the microcapsule formation process in the microencapsulation
unit.

Conclusion

According to the results of the experiments, the optimal hydraulic module is 1:10. A
further increase in the content of medicinal plants in the solution did not lead to a significant
increase in dry matter, optical density and antioxidant activity and increased the consumption of
raw materials.

Samples of yarrow and fragrant callisia extracts were found to have low dry matter
content and antioxidant activity, so it was decided not to conduct further studies with these
extracts.

The parameters of microencapsulation were established with an optimal flow rate of
sodium alginate solution of 2.5 ml/min and a CaCl2 concentration i, the hardening solution of
1.5%.

The research has shown that microencapsulated extracts of calendula and sage can be
used in the production of cosmetics and functional food products.
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Abstract. This article analyzes the problem of preserving cultural heritage in the context of rapid
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technological changes transform cultural space and identity. This study examines the mechanisms of
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Introduction

In today's world, where globalization and technological change are accelerating the
transformation of cultural and social norms, traditional values are under threat of extinction.
However, despite this, they remain an important source of identity and societal resilience.
Philosophers and scholars are actively discussing and rethinking these values, seeking to
understand their role in shaping individual and collective consciousness.

Research methodology

Studying the ethical foundations of these values is key to understanding their
significance. Traditional values not only reflect cultural characteristics but also form moral
guidelines that help people make decisions and build relationships. In a context of rapid change,
it 1s important to preserve these guidelines to ensure stability and continuity. In his work
"Foundations of the Metaphysics of Morals," Immanuel Kant emphasized: "Man must act in
such a way that his actions can become a universal law." [1]. According to I. Kant, a person's
actions should be guided by maxims (rules) that could become universal laws. That is, each
person's actions should be such that they could become the norm for everyone without
contradiction. This idea implies that a moral act should not be selfish and limited by the interests
of one person. It should take into account the interests and rights of others and also correspond to
universal moral principles. In the modern world, this idea is more relevant than ever. We live in
a time when the actions of each person can have far-reaching consequences for all of humanity.
Furthermore, modern society faces numerous ethical dilemmas related to technological
developments and cultural differences.

In his work "Utilitarianism," John Stuart Mill argued: "The only thing that makes a man's
actions moral or immoral is their effect on the happiness of others" [2 ]. He substantiates the
principle of utility as the primary ethical principle. "Utility is not merely the happiness of the
majority, but also the harmony of the soul, where freedom from suffering becomes a bridge to
the greatest enjoyment of life" [2].

Results and discussions

Thus, studying the ethical foundations of traditional values allows us to gain a deeper
understanding of their role in shaping moral guidelines and their significance in the face of rapid
change. Traditional values such as respect for elders, honesty, and fairness serve as the
foundation for many cultures and societies, defining norms of behavior and interaction between
people. These values have evolved over centuries, reflecting the accumulated experience and
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wisdom of previous generations. However, in the modern world, where artificial intelligence
(AI) and technological innovations are rapidly reshaping social structures and norms, traditional
values may be under threat. On the one hand, Al has enormous potential to improve quality of
life, automate processes, and solve complex problems. On the other hand, it also poses new
ethical dilemmas related to issues of privacy, fairness, and responsibility.

Artificial intelligence can analyze large volumes of data and make decisions based on
algorithms that don't always take human emotions, cultural contexts, and moral principles into
account. This raises concerns that traditional values may be replaced by other approaches based
on efficiency and optimization. Consequently, it becomes necessary to find answers to the
following questions: How can we maintain a balance between innovation and the preservation of
traditional values? How can we preserve the continuity of traditions and the uniqueness of
cultural heritage in the era of artificial intelligence and innovation, which can both enrich and
transform cultural values and practices?

In the philosophy of N.A. Berdyaev, we find reflections on the role of culture and
traditions in the formation of the human personality and society. In his opinion, culture, as a
phenomenon, has a special spiritual and sacred essence. It is not simply the totality of the
material and spiritual achievements of humanity, but also the bearer of the highest values, ideals
and meanings. Culture is an expression of the inner world of man, his desire for self-knowledge
and spiritual perfection. In this sense, it goes beyond pragmatic goals, acquiring sacred
significance, since “it was conceived around the temple and in its organic period was connected
with religious life” [3, p. 411]. The connection with religion gives it special spiritual depth and
significance. The basis of culture is the cult of ancestors, reverence for graves and monuments,
as well as sacred traditions and legends passed down from generation to generation. These
elements form a cultural heritage that connects times and preserves the memory of the past.
“Culture,” writes N.A. Berdyaev, “is always proud of the antiquity of his origins, his inseparable
connection with the great past.” [3, p.249].

In N.A. Berdyaev's philosophy, culture is presented as a phenomenon with a spiritual and
sacred essence, a bearer of the highest values and ideals. In the age of artificial intelligence and
innovation, it is important to preserve the continuity of traditions and the uniqueness of cultural
heritage, lest we lose touch with our roots and devalue spiritual values.

Ancient culture, with its high value and aesthetic significance, represents a unique
phenomenon, accumulating the finest achievements of a people over the centuries. Who can
deny its role as a repository of spiritual wisdom, moral imperatives, and aesthetic ideals,
fostering a sense of identity and connection to historical heritage? Culture thus serves as a link
between the past and the future, ensuring the continuity and evolution of cultural traditions. Isn't
it amazing how it connects us with our ancestors and inspires new achievements? These ideas are
reflected in the works of philosophers such as Plato in The Republic [4], where he views culture
as a means of cultivating virtues and shaping a harmonious personality.

Not only by enriching the lives of individuals but also by significantly influencing the
development of society as a whole, culture contributes to the preservation and enhancement of
cultural heritage. This process can be viewed as the systematic accumulation and transmission of
cultural values, which helps preserve the uniqueness and diversity of a nation's cultural
experience.

In the context of reassessing the importance of cultural heritage in shaping collective
consciousness, it's worth turning to Hegel's philosophical insights, presented in his seminal work,
The Phenomenology of Spirit [5]. Hegel argues that culture represents a dynamic process of a
people's self-awareness, which not only reflects its historical development but also serves as a
platform for philosophical understanding of reality. Cultural heritage, therefore, can be viewed as
the accumulation of spiritual and material values that are formed during the historical evolution
of society. It serves as a tool for a nation's self-knowledge, allowing it to understand its place in
the world, its achievements and mistakes, and to develop specific worldviews and ideological
guidelines.
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Philosophical ideas embedded in cultural heritage play a key role in this process. They
contribute to the formation of a collective consciousness, creating shared understandings of the
world, humanity, and its place in the universe. These ideas not only reflect historical realities but
also shape new paradigms of thought that can have a significant impact on the future
development of society.

Consequently, cultural heritage is an integral part of the process of shaping collective
consciousness. It serves not only as a mirror reflecting a people's historical journey but also as an
active tool facilitating their further development and self-improvement.

Thus, ancient culture, as an integral part of human heritage, represents a complex system
integrating historical, philosophical, and aesthetic aspects, making it an important object of study
and preservation for future generations. Shouldn't we make every effort to preserve and enhance
this priceless treasure for our ancestors? These thoughts find echoes in the works of Hannah
Arendt in The Life of the Mind [6], where she emphasizes that culture is the foundation for
human freedom and creativity, as well as in the works of Karl Jaspers in The Origins of History
and Its Goals [7], where he considers culture a key element in understanding human history and
identity.

Rapid technological advances, particularly in fields such as artificial intelligence, genetic
modification, and biotechnology, raise complex questions about the permissibility and limits of
their application [8, 98—107]. These technologies open up new horizons and opportunities, but
simultaneously pose serious ethical and philosophical challenges for society. How can traditional
values, such as respect for life and nature, be preserved in a context where technology can lead to
unforeseen consequences?

This issue is complex and multifaceted, touching on various scientific and philosophical
aspects. Firstly, it is closely intertwined with ethical and moral dilemmas, as well as with the
problems of defining and redefining values. It encourages people to reflect on their actions and
their impact on both their own existence and the lives of others. In this context, it becomes
necessary to find a balance between personal freedom and responsibility to society, as well as
between innovation and the preservation of cultural heritage. Secondly, it represents a complex
task requiring a deep understanding of the processes occurring in the natural and social spheres.
Scientists are faced with the need to develop and implement technologies that not only minimize
negative impacts on the environment but also harmoniously integrate into existing social
structures without contradicting traditional values and beliefs [9].

Although technological progress is rapidly changing many aspects of life, philosophical
analysis shows that traditional values, as the foundation of national identity, continue to exert a
significant influence on the perception of innovations and their integration into culture. Despite
the fact that technology can transform cultural norms, many societies strive to preserve their
traditional values to ensure the continuity and sustainability of their cultural and historical
community.

Conclusion

In the context of global technological transformation, the phenomenon of cultural
heritage continuity acquires particular significance as a fundamental principle for preserving
cultural identity and ensuring intergenerational connection. A philosophical understanding of this
process reveals not only the dichotomy between tradition and innovation but also their
synergistic relationship, facilitating the emergence of new forms of cultural expression. On the
one hand, technological innovations can lead to the loss of certain elements of cultural heritage
and the transformation of value orientations, potentially threatening the integrity of cultural
tradition. On the other hand, innovations act as a catalyst for the rethinking and adaptation of
traditional values, creating the conditions for the emergence of new forms of cultural discourse
and symbolic capital.

Thus, philosophical reflection on the interaction of tradition and innovation in the context
of cultural heritage continuity focuses not only on potential challenges but also on emerging
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opportunities. It emphasizes the importance of maintaining a connection to cultural roots,
respecting historical heritage, and the right to creative rethinking and innovatively exploring new
paths of development. This is the fundamental philosophical meaning of cultural heritage
continuity in the context of technological transformation, which requires further in-depth
research and understanding.
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BBenenue. Ha ceromHsmmHuii [€Hb CYIIECTBYET MHOIO KOCMUYECKMX W Ha3€MHBIX
arnmapaToB, KOTOpbIE€ IMO3BOJIAIOT ucciaenoBaTh COJHIE B pa3HbIX JUana3oHax 3JIeKTpoMar-
HutHOro crnektpa. Hampumep, Ha SDO (Solar Dynamics Observatory) UMEIOTCS TEIECKOTIIBI,
KOTOpBIE MO3BOJISIIOT HaOMroAaTh Ha COHIIE pa3IMyHbIe MPOLIECCHI, OT MSTEH JI0 BCIBIIIEK. DTOT
KOMIUIEKCHBIM TIOJIXOJI, MPYW KOTOPOM OJMH ammapar OJHOBpeMeHHO HaOmiogaer CoiHIEe B
pa3HBbIX JHMAla30Hax, SIBISIETCS KIIIOUEBBIM /ISl COBpeMeHHOU rennodusuku. Habnrogenune Ha
ero ocHoBe BoJiH B atMochepe CoHIa paciupseT BO3MOKHOCTH KOPOHAIbHON CEHCMOI0TI

B conneunoit kopone B KVY®-nuamnasone ¢ MNOMONIbIO KOCMUYECKHX alllapaTos,
Harpumep, AIA/SDO, HaOmogaroTCss pactpoCTpaHSIOMKUECs] BO3MYIEHUS WHTEHCHBHOCTH
U3IIy4€HHS, KOTOpbIE HHTEPIPETUPYIOTCS KaK BOJHBI CxkaTusa. WX perucrpupyror Kak B
aKTHBHBIX O00JACTSIX, TaK M B KOPOHAIBHBIX JIbIpax, JJIS WX OMHUCAHUS HMCIOJB3YIOT TEOPHIO
HeaJMa0aTUYeCKUX MEIJICHHBIX MarHUTOAKYCTUYECKUX WJIM aKyCTHYecKuX BOJH (Sharma et al.
2020). BaxxHocTh 3TOTO SIBIEHHUS OOYCIIOBJIEHa BO3MOKHOW MPUYACTHOCTHIO BOJIH CXKATHS K
HarpeBy KOPOHAJbHOM Iia3Mbl, BOJHBI CKaTHsi MOTYT HCIIOJIB30BATHCS TAKXKE JJISl PELICHUS
3a/1ay KOPOHAJILHON CEMCMOJIOTHH, TO €CTh OMPEISICHHS TapaMeTpoB Tu1a3Mel (Stepanov et al.,
2012). HabOmiomeHue BOJIH CXKaTus JEMOHCTPHPYIOT psA HMX OCOCOGHHOCTEH: Hamudue
HECKOJIbKUX MEPHOJIOB B BEUBIIETE M UX HEPETYISIPHOCTD, IMUPOKUNA CIIEKTP CUTHAJIA U CKOPOCTh

107



Modern Science and Innovations. 2025. No. 4

MEHbIIIE  3BYKOBOH. Heckonmpko mepromgoB B BeiiBieTe  OOBACHSAETCS — HAIMYHEM
KBazunepuoandeckux koijebanuit (Gupta, 2014; Pant er al., 2015; Banerjee et al., 2011);
MaJIOCTh CKOPOCTh B HEKOTOPBIX ClIydasix 000CHOBBIBaeTcs AeiictBueM 3¢ dekra npoekuuu (De
Moortel et al., 2002), HO MIUPOKUI CHEKTP CUTHAJIA U HEPETYJSIPHOCTh HAOIOJCHUS TIEPHOJIOB
HE HaXOJAT JOJLKHOIO OOBSICHEHUS.

Martepuanbl U MeTOAbl Hccae0BaHuil. J[7s HaOIIOCHNS BOJIH B COJHEYHON KOpPOHE,
CYLIECTBYIOT pa3jMuHble METOJUKHU, KOTOpPbIE OCHOBaHbl Ha pa3IMYHBIX anmnaparax u
nporpaMMHbIX komruiekcax. Hampumep, B ctatbe Meadowcroft and Nakariakov (2025) onucan
METOJl, KOTOPBI MO3BOJIIET AOCTATOYHO IMPOCTO €ro pealin3oBaTh Ha mpakTtuke. [Ipu sTom
HY)KHO y4ecTh MHOXecTBO TpobOiemM mpu Habmogennn Comnma B KY® awmanasone:
muddepeHIanbHOe BpallleHue, yrojl KpeHa, [eHTpUpoBaHue n3o0pakeHud u Tak naiee. J{is
9TOTO MCCIEAOBaHMS JaHHBIE 3arpyxkatorcs u3 LleHTpa coBMecTHBIX HayuHbIX ornepanuid (JSOC)
Crtaudopackoro yHuBepcurera. 3aTeM JaHHbIE peoOpa3yroTcs B (opMaT CIEAYIOLEro YPOBHS
¢ moMoIbio Habopa 6ubnuorek Sunpy. B pesynbrate npeoOpa3oBaHusi OOHOBISIOTCS KIIFOUEBbIE
CJIOBa yKaszaTellsd, yJalseTcs yroil KpeHa, 300paxKeHHue MaciTabupyeTcs 0 COTJIaCOBAaHHOTO
MPOCTPAHCTBEHHOTO pPa3pelIeHUs] U LEHTPUPYETCA MO LEHTPY u3oOpaxenus. Hakoner, Mbl
BHOCHM IIOMPaBKy Ha Bpaiienue CoHia.

Jlnst anpobGanuy MporpaMMHOTO oOecIiedyeHuss U METOJWKH, BbIOpaHa pabora Krishna
Prasad, et al., 2011. B nannoii pabote HaOmogaeTCs MOIApHAst 00JIACTh, T YPPEKT BpaICHHS
He3naunrtened. Habmonenne ornocutes k 20.07.2010 r. B muauu 171 A. Hamu 6buia BBIOpaHa
Ta k€ 00JIACTh M TOYKA HAOJIOJCHUSA, B PE3YJIbTaTe MOJIydeH BPEMEHHON CHTHAJI, TTOKAa3aHHBIN
Ha pUCyHKe 1.
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Pucynok 1 - JlerpenaupoBanHblii curna u3 paéorsl Krishna Prasad, et al., 2011/ Figure 1 - Detrended
signal from Krishna Prasad, et al., 2011

Hcnonb3ys BeWBIEeT-aHAIN3, U3 HETO MOKHO MOJYYHUThH JIBAa MAaKCUMyMa B IJI00aJIbHOM
BeliBlIeTe, KaK U B OPUTHMHANBHOHN pabote (puc. 2). «nuHHBIH» nepuoa paseH 20.5 muH, a
«KOpOTKUi» nepuoa — 14.9 MUH, OHU OKa3bIBAIOTCS OJIM3KH K MEPHUO/IaM, YKa3aHHBIM B CTaThe.
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Pucynok 2 - BeiiBjier — ClieKTp AeTPEHIUPOBAHHOIO curHaia us padorsl Krishna Prasad, et al., 2011/ Figure
2 - Wavelet — spectrum of a detrended signal from Krishna Prasad, et al., 2011
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Pe3ynbrarbl ucciiegoBanuii u ux oodcy:xnenue. Temeckon AIA/SDO mpenocraBisieT
n3o0paxenuss moiHoro aucka CoyiHIIa B CeMH KaHajlax B KpailHeM yIbTpaduoiIeToBOM
nuanazone (EUV) u 1péx kanamax Y®-BuauMoro auana3oHa, OXBATHIBAIOIIMX JHAMA30H
Temmneparyp or 6 X 10 K 10 2 x 10" K. [Tpubop perucTpupyer HempepbIBHBIE U300paKEeHUS
ConHlla ¢ MPOCTPAHCTBEHHBIM paszpeiieHueM 1,5°° u BpeMeHHbIM pazperieHuem 12 c¢. Mol
BHIOPAJIM MOCTIEI0BATENBHOCTH B guanazonax 171 A (Puc. 3) u 193 A (puc. 4), nonyuennsie 09
okTs10pst 2024 roxma ¢ 00:00 UT mo 01:35 UT ¢ AIA/SDO.

AlA 171 A 2024-10-09 00:00:09

1000"

500"

Helioprojective Latitude (Solar-Y)
Q

—500"

-1000"

-1000" -500" o 500" 1o00"
Helioprojective Longitude (Solar-X)

Pucynok 3 - M3o6pazkenne Connua B aunnu 171 A ATA/SDO ot 09 okrs6ps 2024 r. KpacHslii kBagpar
0003HaYaeT 00J1aCTh, BLIOPaHHYIO JUIsl HaGroneHuii. https://sdac.virtualsolar.org/cgi/search/ Figure 3 -
Image of the Sun in the 171 A AIA/SDO line from October 9, 2024. The red square indicates the area
selected for observation. https://sdac.virtualsolar.org/cgi/search/

AlA 193 A 2024-10-09 00:00:04
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Pucynok 4 - U3o6paxenne Connna B sunun 193 A ATIA/SDO ot 09 oktsiops 2024 r. KpacHblii KBagpart
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0003HauyaeT 00/1aCcTh, BEIOPaHHYIO UIs1 Ha0roneHuii. https://sdac.virtualsolar.org/cgi/search/ Figure 4 -Image
of the Sun in the 193 A AIA/SDO line from October 9, 2024. The red square indicates the area selected for
observation. https://sdac.virtualsolar.org/cgi/search

Kanany 171 A coorserctByeT Temmeparypa okono 1 mun K, mmune Bonmer 193 A —
okono 1.2 muu K. /lna HaGmoneHuss Ha COMHEYHOM JHCKe Obula BHIOpaHa akTHBHAs 00JIACTb,
MOKa3aHHasl Ha pUCYHKax | W 2, OHa OTMeYeHa KpacHbIM KBajapaToMm. Jlamee BIOJIb BBITSHYTOMN
KOPOHAIBHON CTPYKTYpbI, 0Opa30BaHHOII MAarHUTHBIM I0JIEM, KOTOpasi BUIHA Ka CBATALIASICS
1oJjioca Ha TeMHOM (hOHE OKpYKarollel KOPOHBI, MPOBOAUTCS pa3pe3. OH OTMEUEH 3eJICHHBIM
OTpe3KoM mpsiMoil (pucyHku 5 u 6 OObekTOoM Hamero umzydeHus OyayT Bo3myiieHus KYd-
W3JIy4E€HMS, PacCIpOCTpaHAOIIMECs BIOJIb paspe3a. s Hamed 4acTHOM 3aJadyd NOCTPOEHUS
BPEMEHHOI'0 CUTHaja Oepercs HEKOTopas TOuKa Ha pa3pese, OHa OTMEYEeHa KPAaCHBIM KPY>KKOM.
BpeMeHHoOl curHan nmokasaH Ha pucyHkax 6 u 7. [IpoBegeHo TecTOBOE MOCTPOCHUE BPEMEHHOTO

CUTr'HaJla Ha M[IpUMEPE PaAHEC MPOBCACHHOI'O HCCICAOBAHUA.

I/ICHOJ'IB?)YIOTCSI HN3BCCTHBIC

QITOPUTMbI 00paOOTKM AAaHHBIX HaOMOJeHUH U3 Ombamoreku Sunpy. IlomyueHHbIe cUTHAIBI
JIEMOHCTPHUPYIOT HAJIMYKME KBa3UNIEPUOANYECKUX OCLIMIUISILIUN, XapaKTEePHBIX JJIs1 BOJIH CXKATHUS.

AlA 171 A 2024-10-09 00:00:09
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PucyHok 5 - Odnactb Ha aucke CosHua, Junus 171
A./ Figure 5 - Area on the Sun's disk, line 171 A.

Pucynok 6 - O6aactb Ha qucke ConHua, JuHus 193
A./ Figure 6 - Area on the Sun's disk, line 193 A
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Pucynok 7. JlerpenanpoBannblii curnau, aunust 171 A./ Figure 7. Detrended signal, line 171 A.
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Pucynok 8. lerpeniupoBannblii curnas, aunus 193 A./ Figure 7. Signal with a deviation from the trend,

line 171 A

3akiouenne. B mpoBeneHHOM uccnenoBaHuM — OTpa0OTaHa METOIWKA  CHSTHS

BpPEMEHHOI0 curHajia ¢ u3obpaxenus Connua B auHusAx KY®-auanazona Juist u3ydeHus: BOJIH
cxarusg. Mmeercs BBICOKas Koppeiiinua MCEXKAY CUTHaJIaMU, ITOJYYCHHBIMU B JIBYX JIMHUAX.
OTmeTnM, 4YTO KBAa3UIEPUOAMUYECKHE OCLWILIALUHU IOCIYKWIM OCHOBOM HOBOrO MOAXOAA K
MOHMMAaHHUIO NpUpoabl BoaH cxkatus (Derteev et al., 2024). On 3axitodaercss B MUHTEpIpETaLun
BCIUIECKOB HMHTEHCHBHOCTU M3JIyY€HHsI KaK IOCIEI0BATE€IbHOCTH OTIENIBHBIX, HE CBSA3aHHBIX
JpYT C IpyrOM aKyCTUYECKHUX BO3MYLIEHUN KOPOHAJIBHOM IIa3MBl.
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AnHorauusi. Beedenue. CoBpeMeHHasI COITMANIbHASI PEaJbHOCTh XapaKTEPU3yeTCs] BBICOKOW CTEMEHBIO
HEOIPEICICHHOCTH M HEMPEaICKa3yeMOCTH, YTO CYIISCTBEHHO MOBHIIIACT TPEOOBAHMS K aJaNTallMOHHBIM
CITOCOOHOCTSIM WHAMBHIOB. B yCIOBUAX rio0adbHOW HECTAOMIBHOCTH 0CO00C¢ BHHMAHHE IPHBICKAIOT
WCCJICJIOBAHUS JIC3a/IallITUBHBIX TIOBEJACHUYCCKUX TMATTEPHOB, BKIOYas (PEHOMEH MPOKPACTHHAIIUY.
[IpokpacTuHanMs, Kak KOTHMTHBHO-TIOBEJCHYECKAs CTparerus HW30eraHus, MOXET IPHUBOIAUTH K
CEPhE3HBIM HETATHBHBIM IIOCIEJCTBHSIM, TaKUM KaK CHIDKEHHE IPOJYKTHBHOCTH, 3MOIMOHAIBHOE
WUCTONICHHE W TIIePeKMBAHHWE UYBCTBA JIMYHONH HECOCTOSITETHHOCTH. B OCHOBe XpOHWYECKOH
MPOKPACTHHAIIMU YaCcTO JISKUT TJIyOMHHAs HECIOCOOHOCTh WHAMBHIA S(PPEKTUBHO CIPABIATHCS C
HEOTIPE/ICTICHHOCThIO. JTa B3aWMOCBSI3b TMPEACTaBIsIET COOOW BaXKHBIH MPEIMET TEOPETUIECKOTO
aHaJM3a, MMO3BOJISIONINI TIy0Ke MOHITh MEeXaHU3MbI (D)OPMHUPOBAHUS MTPOKPACTUHATHBHOTO MOBEICHUSI.
Mamepuanel u memoowvi. MeTOIONOTNUECKON OCHOBOM HACTOSIIETO TEOPETHYECKOTO HCCIEIOBAHMS
SIBJIICTCS. CHCTEMHBIA aHaliu3, KOTOPBIM I03BOJIMI PAcCMOTPETh (EHOMEHBI MPOKPACTUHAIMH U
TOJICPAHTHOCTH K HEOIIPEJIEIICHHOCTH KaK CJIOXHbIE, MHOTOKOMITOHEHTHBIE KOHCTPYKTHI, HAXOJISIINECS B
JIMHAMHYECKOM B3aMMOJICHCTBUU. B paMkax JaHHOIO mojaxojia ObLI peaii30BaH KOMILICKCHBIN TMOIXOI,
BKIIIOYAIONIMK OOIIEHAyYHBIE W TEOPETUKO-IICUXOJIOTHUYECKHE METOJIbI, YTO 00ECHEeUnI0 BCECTOPOHHEE
W3yYeHHue HccienyeMbix (DeHOMEHOB M UX B3auMOCBsized. Pezyniomamsl u oocysycoenue. CyObeKTUBHOE
OTHOIIICHHE JIMYHOCTH K Pa3IMYHBIM acCIEeKTaM YeJIOBEeUYECKOTO CYIIECTBOBAHHS MPEJCTABISIET COOOM
(yHIAMEHTAJIBHBIA DJIEMEHT IICHXMYECKOW OpraHW3allly, CIYKal[Ui BaKHBIM CBS3YIOUIUM 3BEHOM
MeXITy OOBEKTUBHBIMU IPOSBICHUSIMH IICHXHMKH W BHYTPEHHEW NO3WIMedl WHAWBHIA. B KOHTEKcTe
JTAHHOTO aHalln3a, MPOKPACTHHAIMIO IEIecO00pa3Ho paccMaTpuBaTh HE KaK aBTOHOMHBIN (eHOMEH, a
CKopee, KaK MMOBEJCHUECKHI CUMITOM, OOYCJIOBIIEHHBIH HU3KOW TOJIEPAHTHOCTBIO K HEONPEIEIEHHOCTH.
OTOT MEXaHM3M TpeJCTaBlsieT co0OM crenuduyeckuii crnocod, MOCPeNcTBOM KOTOPOrO BHYTPEHHUI
JIUCKOM(OPT, BHI3BAHHBIH HESICHOCTBIO W HEMPENCKa3yeMOCThI0, TPaHCHOPMHUPYETCS B KOHKPETHBIC
Jie3aJJalITUBHEIC JIEHCTBUS WM, HAIPOTHUB, Oe3neiicTBrue 3axirouenue. TeopeTHUeckuil aHAIIN3 MTOKa3al,
YTO HHU3Kas TOJEPAHTHOCTh K HEOMPEAETICHHOCTH TMPEACKAa3bIBa€T MMPOKPACTHHAIMIO, CO3/1aBas
KOrHUTUBHO-a)(heKTHBHYIO OCHOBY. OCHOBHBIE MEXaHWU3MBI BKIIFOYAIOT TPEBOKHOCTbH, MEP(EKIIMOHU3M,
OXHJaHWs HeyJdaud u jaepuuuT rudkoro miaHupoBaHus. J[ias OOprOBI ¢ MpOKpacTHHANMEH BakKeH
KOMIUIEKCHBIN MOXO0J, BKIIOYAIOIINNA Pa3BUTHE TOJCPAHTHOCTH K HeompeaeaeHHOCTH. DddeKkTHBHbBIC
Meroasl BKIOYaroT KIIT, TpeHHHIM IO NPUHATHIO PELIEHUM, TEXHUKH SMOLMOHAIBHON pEryjsilivud U
AKCIIO3UIIMOHHYIO Tepanuio. [lepCcreKTUBbI UCCIeIOBAaHUN BKIIOYAIOT SMIIUPUIYECKYIO IPOBEPKY MOJEIH
1 pa3pabOTKy MPOrpaMM MO Pa3BUTHIO TOJIEPAHTHOCTH K HEOIIPEIEICHHOCTH.

KaloueBble cjioBa: TMpPOKpacTHHANNA, TOJIEPAHTHOCTh K  HEONPEAETCHHOCTH, TPEBOKHOCTb,
nepeKIMOHN3M, SMOI[HOHAIBHAS PETYJISAIUS, IPUHITHE PELICHHUH.
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Abstract. Introduction. The current social reality is characterized by a high degree of uncertainty and
unpredictability, which significantly increases the demands on individuals' adaptive abilities. In the
context of global instability, research on maladaptive behavioral patterns, including the phenomenon of
procrastination, has gained significant attention. Procrastination, as a cognitive-behavioral avoidance
strategy, can lead to serious negative consequences, such as decreased productivity, emotional
exhaustion, and feelings of personal failure. Chronic procrastination is often rooted in an individual's
underlying inability to effectively cope with uncertainty. This relationship is an important subject of
theoretical analysis, allowing us to gain a deeper understanding of the mechanisms that shape
procrastination behavior. Materials and methods. The methodological basis of this theoretical study is
systemic analysis, which allowed us to consider the phenomena of procrastination and tolerance to
uncertainty as complex, multi-component constructs that are in dynamic interaction. Within this
approach, a comprehensive approach was implemented, including general scientific and theoretical-
psychological methods, which ensured a comprehensive study of the phenomena under investigation and
their relationships. Results and discussion. The subjective attitude of an individual towards various
aspects of human existence is a fundamental element of mental organization that serves as an important
link between the objective manifestations of the mind and the individual's internal position. In the context
of this analysis, procrastination should be viewed not as an autonomous phenomenon but rather as a
behavioral symptom caused by a low tolerance for uncertainty. Conclusion. A theoretical analysis has
shown that low tolerance for uncertainty predicts procrastination, creating a cognitive-affective basis. The
main mechanisms include anxiety, perfectionism, expectations of failure, and a lack of flexible planning.
A comprehensive approach is important for combating procrastination, including the development of
tolerance for uncertainty. Effective methods include CBT, decision-making training, emotional regulation
techniques, and exposure therapy. Research prospects include the empirical validation of the model and
the development of programs for developing tolerance for uncertainty..

Key words: procrastination, tolerance for uncertainty, anxiety, perfectionism, emotional regulation, and
decision-making.
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Introduction. Modern reality is characterized by a high degree of instability and
unpredictability, placing increased demands on an individual's ability to function effectively in
conditions of uncertainty. In this context, research into maladaptive behavioral patterns, such as
procrastination , which can lead to serious negative consequences such as decreased
productivity, emotional burnout, and feelings of personal failure, is particularly relevant [1, 3].
Many cases of chronic procrastination are rooted in an individual's fundamental inability to
comfortably exist in a situation of uncertainty, making theoretical analysis of the relationship
between these two phenomena particularly relevant.

The aim of the study is to carry out a theoretical analysis of modern scientific concepts
on procrastination and tolerance of uncertainty, identifying the key mechanisms of their mutual
influence and points of contact.

Research Materials and Methods. The methodological basis of this theoretical study was
a systems analysis, which allowed us to examine the phenomena of procrastination and tolerance
of uncertainty as complex, multicomponent constructs that dynamically interact. To achieve the
research goal, a combination of general scientific and theoretical psychological methods was
used.

Research Results and Discussion. Procrastination (from the Latin pro — instead of, ahead
of, and crastinus — tomorrow) is understood in modern psychology as the conscious, irrational
postponement of planned tasks despite an awareness of the negative consequences of such
actions [8, 11]. It is not simply laziness or a change in plans, but a complex psychological
phenomenon accompanied by a range of negative emotions: guilt, anxiety, and discomfort.

N. Milgram identifies two key areas of procrastination: postponing task completion and
postponing decision-making [9]. A typology is also widely used, dividing procrastination into
everyday, academic (especially relevant for students), decision-making, neurotic (associated with
existential fears), and compulsive (as a stable behavioral pattern). In addition, a distinction is
made between normative (episodic) and non-normative (chronic) procrastination, where the
latter poses a serious threat to psychological well-being [3].

Theoretical explanations for procrastination can be found in many personality theories.

1. From the point of view of the psychodynamic approach (Blatt, Quinlan), procrastination is
considered as a defense mechanism that allows one to avoid anxiety associated with possible
failure.

2. Behavioural theory sees it as the result of a lack of positive reinforcement or the presence of
negative experiences when performing unpleasant tasks.

3. The cognitive approach emphasizes the role of irrational beliefs such as perfectionism (“all
or nothing”) and catastrophizing the consequences of failure, which paralyzes the will to act.

4. Humanistic psychology interprets procrastination as a symptom of incongruence, a gap
between the “real self” and the “ideal self,” and also as a consequence of the lack of
personal significance of the task being performed.

A unifying model is Ainslie's theory, which explains procrastination as a conflict between
immediate reward (the pleasure of delay) and distant but more meaningful goals. This conflict
triggers a "vicious cycle": the search for immediate gratification — increased anxiety —
increased avoidance.

Tolerance for uncertainty (TU) is the ability of an individual to comfortably exist and act
effectively in conditions of insufficient information, ambiguity, and unpredictability of results [1,
28]. The structure of this complex phenomenon includes cognitive (ability to work with
contradictory information), emotional (absence of distress in unclear situations), and behavioral
(readiness to take action despite uncertainty) components.

Historically, the concept was introduced by E. Frenkel-Brunswik in the late 1940s in the
context of studying the authoritarian personality. She linked intolerance to uncertainty with
rigidity, black-and-white thinking, and a tendency to simplify complex situations. S. Badner
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defined intolerance as the tendency to perceive uncertain situations as a source of threat, and
tolerance as the tendency to see them as a welcome challenge [28].

In modern research, TN is considered both a personality trait and a situationally specific
attitude. Russian contributions to the study of this phenomenon include the work of T.V.
Kornilova, who introduced the concept of 'interpersonal intolerance of uncertainty,"
emphasizing that a person can be tolerant in the professional sphere but experience severe stress
from uncertainty in relationships [9].

High levels of TN correlate with creativity, flexible thinking, low anxiety, and effective
stress coping strategies. Conversely, intolerance is associated with dogmatism, authoritarianism,
increased anxiety, and avoidance behavior.

The conducted analysis allows us to identify several key mechanisms that link
procrastination and tolerance of uncertainty into a single behavioral complex.

Anxiety as a mediator. Any task with an unpredictable outcome, complex, or unclear
requirements activates a state of uncertainty. For someone with low TN, this state is a powerful
stressor, generating high anxiety. Procrastination, in this case, acts as a maladaptive emotional
regulation strategy, allowing one to temporarily reduce anxiety by avoiding the stressor.
However, in the long term, this leads to an accumulation of problems and an intensification of
negative experiences, perpetuating a vicious cycle [12, 27].

Perfectionism and Fear of Failure. Intolerance of uncertainty is often associated with rigid
cognitive patterns, among which perfectionism occupies a special place. The belief that the result
must be perfect, combined with the inability to predict and guarantee this ideal outcome,
generates an intense fear of failure. In such a situation, delaying the start of an activity is
perceived as a less painful alternative to a possible "less than perfect" result and the associated
criticism [11, 21].

Deficit in planning skills under uncertainty. Effective task execution in a situation of
information deprivation requires developed flexible planning skills, the ability to formulate and
test hypotheses, and to use trial and error. Individuals with low TN often struggle with this type
of activity. Uncertainty paralyzes their ability to formulate even a rough plan of action, making
the task itself seem overwhelming and, consequently, prone to postponement.

Impaired decision-making processes. Making decisions under uncertainty is a cognitively
complex task. Intolerance of uncertainty directly correlates with difficulties in this area—a
tendency to delay decisions, search for redundant information, and getting stuck at the analysis
stage of alternatives. Thus, decision-making procrastination is a direct behavioral manifestation
of low tolerance for uncertainty [9].

The subjective attitude of an individual to various aspects of a person’s life is one of the
key components of his mental organization, serving as a link between the objective
manifestations of the psyche and the internal personal position of a person [14].

Thus, procrastination can be viewed not as an independent phenomenon, but often as a
behavioral symptom of low tolerance for uncertainty. It is the specific mechanism through which
internal discomfort from ambiguity and unpredictability is transformed into specific maladaptive
actions (or inactions).

Conclusion. Theoretical analysis confirmed the complexity and close relationship
between the phenomena of procrastination and tolerance of uncertainty. Low tolerance of
uncertainty creates the psychological foundation for procrastination, serving as one of its key
predictors. The main mechanisms underlying this relationship include: the generation of anxiety,
increased perfectionistic attitudes and fear of failure, a deficit in flexible planning skills, and
disruptions in the decision-making process.

The theoretical findings obtained have important practical implications for psychological
counseling and pedagogy. Combating chronic procrastination cannot be reduced to time
management alone. It requires developing a fundamental personality trait-tolerance for
uncertainty. Effective approaches here may include: cognitive behavioral therapy aimed at
correcting perfectionism and catastrophizing; decision-making training in conditions of limited
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information; developing emotional regulation and mindfulness skills to reduce anxiety; and the
use of exposure therapy methods, where the client is gradually immersed in situations of
controlled uncertainty.

The prospects for further research include empirical verification of the proposed

theoretical model and the development of comprehensive psychological and pedagogical
programs that integrate the development of tolerance to uncertainty as a basis for overcoming
destructive procrastination.
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Annotanusi: Beedenue. B XXI Beke nmpoOieMbl 6€30MaCHOCTH TOCYAapCTBa MPETEPIIETH KapJUHATbHBIC
TpaHchopMaluy, OOYCIOBIEHHBIE MHOroOOpa3WeM, TUHAMHYHOCTBIO H  MPOTHBOPEYHUBOCTHIO
coBpeMeHHOro wmwupa. COBpeMEHHas »3I0Xa XapaKTepU3yeTcs BOBJIEUYEHHEM BCEro YeJIOBEYeCTBa B
r100abHBIE  MPOLIECCHI, YCKOpsAeMble OECHpeLeleHTHBIM HayYHO-TEXHUYECKUM MpPOTrpeccoM U
COIPOBOX/IAIONIUECS OOOCTPEHUEM COIMAIBHBIX, SKOHOMHUYECKHX, CBIPHEBBIX W HHBIX MPOOJIEM,
npruoOpeTaroIIuX —IJIaHeTapHbId MacmTald. Memoodonozun ucciredoséanus. Jlo 1990-x romoB
UCCIICIOBAHUS B 00JAaCTH MEXIYyHApOAHOW 0€30MacHOCTH rocynapcTBa Kak B OTEYECTBEHHOW, TaK U B
3apyOeKHOH HayyHOH JHUTEpaType OBbLIM COCPENOTOYEHBI Ha BONPOCAX, OOYCIIOBICHHBIX YCHICHHEM
B3aWMO3aBUCUMOCTH T'OCYJapCTB ¥ HAPOAOB MHUpA, TI00ann3alueil SKOHOMUKH U MOSIBICHHEM OPYKHS
MaccoBOI'0 YHHYTOXXeHHA. B 3ToT mepmon ocoboe BHMMaHWE YIENSUIOCH BOIIPOCAM IPENOTBPAILIECHUS
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Abstract. Introduction. Introduction. In the 21st century, the problems of state security have undergone
radical transformations due to the diversity, dynamism, and contradictions of the modern world. The
current era is characterized by the involvement of all humanity in global processes, which are accelerated
by unprecedented scientific and technological progress and are accompanied by the exacerbation of
social, economic, raw materials, and other problems that have acquired a planetary scale. Research
methodology. Until the 1990s, research on international security in both domestic and foreign academic
literature focused on issues related to the increasing interdependence of states and peoples around the
world, the globalization of the economy, and the emergence of weapons of mass destruction. During this
period, there was a strong emphasis on preventing global conflicts and ensuring the stability of
international relation. Results and discussion. The article is devoted to the problems and correlation of
conceptual links between national and international security in the modern international world order.
Conclusion. Thus, the analysis of the transformations of Russia's national security system in recent years
allows us to identify key trends and factors that determine its development. This, in turn, contributes to a
deeper understanding of strategic priorities and directions for improving national security in a
dynamically changing world.
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Introduction. National security issues in the 21st century have acquired fundamentally
new dimensions in the modern world, which is diverse, dynamic, and full of acute
contradictions. Today's life is characterized by the involvement of all humanity in global
processes accelerated by unprecedented scientific and technological progress, the exacerbation of
social, economic, raw materials, and other problems that are becoming global in nature. Until the
1990s, scientific literature in our country and abroad primarily focused on issues of international
national security. This was explained by the growing interdependence of various states and
peoples around the world, the internationalization of the economy, and the emergence of global
weapons of mass destruction. The global threat to humanity from industrial activity has also
increased.

Research Methodology. In political science, international security is considered a state of
political, economic, and other relations between states that eliminates the threat of aggression by

one or a group of states against another state or group of states and ensures their peaceful
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coexistence based on the principles of equality, non-interference in each other's internal affairs,
respect for the national independence and self-determination of peoples, and their free
development on a democratic basis. The theory and practice of security in the modern world
have primarily focused on the development of state security. The concept of state security as a
system of measures to protect the interests of the country, society, and individuals officially
entered political practice in the Russian Federation only in 1992 with the adoption of the Law
"On Security." In theoretical works and journalism in Russia up to the present day, this concept
has been defined by the term "national security," borrowed from US political science. This legal
act, as well as subsequent documents that presented a multifaceted interpretation of the concept
of security, became the basis for the further development of the relevant doctrine. In 1993, the
term "national security" was institutionalized in Russian theoretical research, marking an
important stage in understanding this phenomenon. From this point on, active work began on
conceptualizing and methodologically fleshing out this concept, contributing to the development
of a comprehensive system for ensuring national security in the Russian Federation.

Moreover, this concept is understood quite differently by Russian international relations
specialists, who understand national security and its essence within the state, while those who
deal with Russia's domestic affairs interpret it as national security, primarily as peace between
nations and nationalities. Some scholars seek to view national security as a combination of the
security of the individual, society, and the state, on the grounds that Russian law classifies them
as security entities. In our view, it would be appropriate to distinguish the security of the Russian
state as a security entity as a separate category, defining it, given the country's multinational
nature, as national-state security.

For example, in the American tradition, according to Act No. 257 of 1947, "national
security" in official American sources is understood as a condition of state functioning resulting
from defensive measures that increase the state's invulnerability to external or internal threats,
whether overt or subversive. This approach to state security (in the United States, the concept of
"nation" is equated with the state) stems from the postulate that international relations result from
the clash of states, which, relying on their available resources, pursue their goals of both security
and expansion.

Results and discussion. It should be noted that, until recently, the world's leading states
focused primarily on military security. However, in the 1960s, politicians and society at large
gradually began to recognize that threats to the existence of human civilization stem not only
from nuclear and other weapons of mass destruction, but also from human activity itself.
Therefore, true security in our time can only be ensured through a comprehensive approach,
encompassing all spheres of public life—state, society, and the individual. Security policy must
include a system of measures that address the causes of all types of danger facing humanity.

All the diversity of life activities of the state and society can be divided into the following
areas (spheres):

- political;

- €CONOMIc;

- social and environmental.

To ensure the progressive development of social relations in the Russian Federation, it is
essential to integrate an innovative approach into public policy. This will not only preserve social
stability but also guarantee a high level of national security. At the beginning of the 21st century,
the country faced, and continues to face, two strategically significant challenges requiring a
comprehensive solution. On the one hand, it is essential to ensure a stable social position for the
majority of citizens, which is a fundamental condition for maintaining social harmony. On the
other hand, the country's top political leadership is committed to finding innovative,

unconventional development paths that build on the social harmony already achieved. A
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harmonious combination and successful resolution of these two objectives are key factors in the
formation of a sustainable national security model for the Russian Federation and will also
contribute to strengthening its position in the international community of highly developed
countries. The transformation of Russia's national security system in recent years represents a
complex and multifaceted process that requires in-depth analysis to identify the cause-and-effect
relationships and factors determining the current security paradigm. Studying these
transformations allows us not only to understand the content of new doctrinal documents, but
also to identify the intellectual and innovative components that shape the strategic potential of
national security in modern Russia.

The genesis of the concept of "national security" in Russia can be structured into several
key stages. According to researcher A.V. Voznyuk, the concept was only beginning to emerge in
the 19th century, reflecting the first attempts to understand and systematize the threats facing the
state. This stage is characterized by a gradual recognition of the need for a comprehensive
approach to ensuring security, encompassing military, economic, political, and social aspects.

The further development of the concept of national security in Russia began in the 20th
century, a time of significant changes in the international situation and the country's domestic
politics. During this period, key theoretical approaches to defining national security emerged,
taking into account both external and internal challenges. Particular attention was paid to issues
of sovereignty, territorial integrity, and economic stability.

Current transformations of Russia's national security system are driven by globalization,
technological progress, and changing geopolitical circumstances. In the context of globalization,
the role of international security is increasing, requiring coordinated efforts at the interstate level.
Technological progress, in turn, creates both new opportunities and new threats, requiring an
adequate response and adaptation of existing doctrinal approaches.

Theoretically, the protective sphere of state activity is an integral part of the political
sphere of state and society. However, historically, military issues have been distinguished as a
separate sphere of state and society. Each of the above-mentioned spheres of state and society
activity corresponds to its own type of security (political, military, economic, social, and
environmental). This approach to dividing security into types according to spheres of state
activity is also evident in the Law "On Security" of the Russian Federation, which states that
security is achieved through the implementation of a unified state policy in the field of security, a
system of economic, political, organizational, and other measures adequate to threats to the vital
interests of the individual, society, and the state. Thus, the complexity of defining the term
"security" lies in the fact that it must encompass two philosophical categories—the category of
preservation (stability) and the category of development (variability), which, as is well known,
exist in a dialectical unity. Thus, preservation (stability) is inherently conservative, whereas
development presupposes variability, which fundamentally excludes stability. In other words, to
initiate development, it is necessary to remove the protective barriers and disrupt the established
stability of the system. Conversely, to achieve stability, it is necessary to halt development and
eliminate the possibility of any change, including those related to development. In this regard, it
appears that it is precisely the disruption of the dialectical balance between these two
fundamental principles, as well as the skillful exploitation of this imbalance by Russia's
geopolitical adversaries, that is at play.

Conclusion.

State security challenges in the 21st century have become multifaceted and complex,
requiring an interdisciplinary approach and coordinated efforts at the global level. In the face of
growing challenges, it is essential to develop scientific research in the field of international
security, with a particular focus on environmental aspects and sustainable development.
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AnHorauusi. Beedenue. Maruutnoe mosie kopoHsl CoJIHIIA UMEET MPSIMOE OTHOIICHHE K SIBICHHSIM
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Abstract. Introduction. The magnetic field of solar corona is directly related to solar activity, including
flares and coronal mass ejections. It is also directly linked to the formation of the constantly outgoing
streams of solar plasma, known as the solar wind. Specifically, solar wind sources are concentrated in
regions of the so-called open magnetic field. The structure of field, location, and shape influence the
speed of the plasma streams. Therefore, it is crucial to compare the calculated open magnetic flux with
the value obtained from direct observations. Goal. Compare the results of magnetic flux calculations with
the data obtained from various observatories Materials and methods. In this paper, the data validation is
carried out using photospheric magnetic maps constructed using ground-based telescopes, the Kislovodsk
Astronomical Station and GONG, in 2024. Results and discussion. Calculations have shown that the
discrepancy between the observed and calculated open magnetic flux is significant, typical for the
maximum of solar activity. Conclusion. Apparently, the accuracy of the potential model is not sufficient
to obtain an adequate coronal magnetic field that would allow the open magnetic flux to be taken into
account fully.
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Introduction. Open magnetic fields on the Sun are characterized by the fact that the field lines
originate on its surface (the photosphere) and extend far into space. Their study is important because they
reveal the large-scale structure of the solar magnetic field and form stable connections between the Sun
and the interplanetary medium, determining the geometry of the solar wind flow, as well as its sources on
the Sun [1]. Systematic studies of the open field began with the construction of simple potential models of
the field in the corona [2-4] based on maps of the photospheric field, initially obtained using ground-
based observations [5-6]. The Wilcox observatories are widely known Solar Observatory ( WSO ) in the
United States, an international network of ground-based observatories Global Oscillations Network
Group ( GONG ), as well as the Kislovodsk Mountain Astronomical Station, where the Solar Telescope
for Operational Forecasts (STOP) is installed. Currently, solar magnetic field observations are conducted
using magnetographs installed on spacecraft, such as Solar Dynamics Observatory ( SDO ). The OMNI
spacecraft observe the interplanetary field at a distance of 1 AU. The aim of this work is to study the
problem of open magnetic flux (OMF) and to verify the results using data from the Global observatories.

128


mailto:mankaeva.galina@yandex.ru

CoBpemeHHas Hayka n uHHoBauumn. 2025. Ne 4

Oscillation Network Group ( GONG ) and the Kislovodsk Mountain Astronomical Station (GAS GAO)
of the Russian Academy of Sciences .

Materials and methods of research. Direct observation of the interplanetary field allows us
to test open field models for their agreement with observational data. The main criterion for testing is the
magnitude of the total magnetic flux of the open field. In this case, the field of different directions, from
the source and to the source, is taken into account. The magnetic flux calculated in this way is called
unsigned. The first measurements until about 1997 showed good agreement between the average model
values of the field strength calculated using coronal models ( Potential Field Surface , PFSS and MHD )
[7-8], which use identical input maps of the photospheric magnetic field and observations in situ at a
distance of 1 AU [9-11]. However, later observations revealed a discrepancy, and over the next two
decades, model and in- obtained In situ unsigned open flux values have not been consistent and show
discrepancies reaching a factor of 2 or more during solar maximums. Currently, heliospheric scientists are
noting the existence of a missing flux problem. Proposed sources of the missing flux include, for
example, problems with photospheric magnetic field measurements [12], incorrect estimates of the polar
magnetic field [13], unaccounted for magnetic fields from coronal mass ejections, as well as the time-
dependent nature of the magnetic field and the methodologies for estimating the total open flux from in
situ observations. Arge et al . [11] suggest that the boundaries of coronal holes observed in the extreme
ultraviolet are merely the boundaries of a long-term open field. Beyond these boundaries, and in the
region of the apparently closed field, there is a layer of a constantly evolving mixture of open and closed
fields with a width of about one or two supergranules.

Sun service is used to perform coronal field calculations. Gazers [14], using data from the
Kislovodsk Mountain Astronomical Station. A PFSS model of the coronal field is constructed using
photospheric magnetic field maps obtained from magnetograph observations. The coronal field is
constructed similarly using GONG magnetic maps. Magnetic field lines are traced in two directions, from
the solar surface to the source surface and vice versa. This allows for the magnetic flux to be fully
accounted for. Field lines emanating from the solar surface, i.c., "outward" lines, and those entering the
solar surface, i.e., "inward" lines, are considered. Thus, the total field flux is taken into account,
regardless of its direction, or the unsigned magnetic flux.

Results and discussion. The most plausible reason for the discrepancy in the MPE calculations
is the inaccuracy of the coronal field models calculated from photospheric maps, of which there are
several. As noted above, the simplest of these is the PFSS model of a potential field with a radial direction
on the source surface. Although the most accurate and complex dynamic MHD models will be required to
finally reconcile theory and data, it is worth noting that PFSS models, such as WSA, with all the
permissible simplifications, remain extremely effective for studying and understanding the complex
relationship between the Sun and the heliosphere. In this paper, we verify the results of the MPE
comparison using data from the Global observatories. Oscillation Network Group (GONG) and the
Kislovodsk Mountain Astronomical Station of the Main Astronomical Observatory of the Russian
Academy of Sciences. The validity of this hypothesis is further confirmed by comparing the morphology
of coronal holes obtained by PFSS magnetic line tracing with coronal holes observed in ultraviolet light
using the Atmospheric Imaging Assembly on board the Solar Dynamics Observatory (AIA / SDO)
ultraviolet telescope.

For comparison, Figure 1 shows an image of a large coronal hole obtained on February 1, 2024, in
the 193 A line with the SDO / AIA ultraviolet telescope. The coronal hole serves as an indicator of a large
open-field region, constructed from the GONG map, marked in red. The locations of the coronal hole and
the open-field region coincide with minor variations. Figure 2 shows an example of the calculation of the
open coronal magnetic field obtained from the GONG photospheric maps.
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AIA 193 A 2024-02-01 09:00:04 Olpen magpetic fielclis, date 2|024-02-q1
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Fig. 1- A coronal hole image obtained with AIA / SDO (left). An example of an open-field region on the
photosphere obtained from GONG data (right).
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Fig. 2 - Open field on the photosphere obtained from GONG data .
Tracing magnetic field lines inward (top) and outward (bottom). There are slight discrepancies, indicating
incomplete data from each individual measurement.
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Figure 3 shows the results of a study of the behavior of the NMF during the year and a half of the
maximum of the last solar cycle. The black line shows the NMF values obtained from direct observations,
while the red and blue lines show the NMF change calculated by the PFSS model based on photospheric
maps from the Kislovodsk Astronomical Station and GONG. There is a significant discrepancy between
the observational data and the model calculations, characteristic of solar maximums. The data from the
Kislovodsk Astronomical Station provide slightly better results than those from GONG.

121 —— unsign. mag. flux GONG

—— Unsign. mag. flux STOP
104 —— Unsign. mag. flux OMNI
——- AVG Unsign. mag. flux GONG
=== AVG Unsign. mag. flux STOP

Magnetic flux (1022 Mx)

2024-01 2024-03 2024-05 2024-07 2024-09 2024
Fig. 3 - Change in the open magnetic flux during the last solar activity cycle according to OMNI data

(direct observation), the STOP magnetograph (Kislovodsk Astronomical Station), and GONG. The vertical
axis shows the OMF values obtained by direct observation or using the coronal field model.

Conclusion. The solar magnetic flux estimated using the PFSS model was studied using
ground-based observations from the Kislovodsk Astronomical Station and GONG. The results show a
significant discrepancy with direct spacecraft observations, typical during periods of solar maximum.
Apparently, the accuracy of the potential model is insufficient to obtain an adequate coronal magnetic
field that would fully account for the NMF. Conclusion: MHD models are necessary for constructing the
coronal magnetic field used in solar wind modeling.
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* ABTOp, OTBETCTBCHHBIM 32 TICPEIIHCKY

AHHOTanusi. Beedenue. B craThe paccMaTpHBAIOTCS TEOPETUYECKHE M METOMOJIOTMYECKHE OCHOBBI
aHanM3a TOJUTHYECKOrO Tpolecca B HOBBIX cyObekTax Poccuiickoit ®enepanmn — Jloneukoit u
Jlyranckoit Haponmueix PecrnyOnukax, 3amoposkckoii u  XepcoHCKOH 001acTsax. AKTyalbHOCTh
UCCIIEIOBaHNs  OOYyCJOBJ€HAa  YHMKAJBbHOCTBIO WX  MHTETPAlMOHHOIO  IMyTH,  COYETAIOIEero
MOCTKOH(JIMKTHYIO TpaHC(HOPMAIMI0, HWHCTHTYIIHOHAIBHOE CTPOUTEIHCTBO M COIMOKYIBTYPHYIO
ajanTtauuio B mpaBoBoM nojue Poccuu. I]ens. CucteMaTu3npoBaTh OCHOBHBIE TEOPETHUECKHE KOHIIETIIIUN
U pa3paboTaTh KOMIUICKCHBIM METOMOJIOTUYECKUH IMOIXOA K W3YyYCHHIO MOJMTUYECKOTo Ipolecca B
HOBBIX permoHax Poccuu, BBISBUB e€ro crenupuveckue 4YepThl W dTanbsl. Mamepuanvt u memoobsl.
HccnepoBanne NOCTPOEHO HAa aHajdu3e HAYyYHOM JUTEpaTypbl MO MOJUTHYECKOM PErHOHAIHUCTHUKE,
TPaH3UTOJIOTMM W TEOPUM MHTErpauuu. Mcrmonb3yloTcss MeToAbl MHCTUTYLHOHAJIBLHOIO, CPaBHUTEIBHO-
MOJINTUYECKOIO0 M CHCTEMHOI'O aHalM3a, a TaKKe KOHTEHT-aHajJu3 HOPMATHBHO-IPABOBBIX AKTOB U
MyOIMYHBIX BBICTYIIICHHUH KITFOUEBBIX TIOJUTHYECKUX aKTOPOB. Pezyivmamol u 06cyycoenue. BoiieneHs
KIIFOYEBBIC  JTalbl  TOJMTHYECKOrO Mporecca: KOH(IMKTHO-cemapaTucTckuii (o 2022 1),
JIETUTUMAIIMOHHO-UHTETpamoHHbIi (2022-2023 rr.) ¥ 3Tan CUCTEMHONW MHCTUTYyIHMOHanM3anuu (¢ 2024
r.). OOocHOBaHa HEOOXOOUMOCTb MPHUMEHEHHUS CHHTETHUECKOW MOJEIH aHajlu3a, CoYeTaromen
WHCTPYMEHTApUil TPAH3UTOJOTHH (Y4eT HETUHEMHOCTHM W pOJIM 3JUT) U TEOPUH TONUTHYECKON
uHTerpanuu (acCUMHIAIMS U akkomonaius). Ocoboe BHUMaHHE YACJICHO (aKTopam, OCIOKHSIOIIUM
MPOIIECC: TIOCIENCTBUS BOCHHBIX JEWCTBUN, HEOOXOAUMOCTHh (POPMHPOBAHWS HOBOW IOJIUTHYECKON
UACHTUYHOCTH, HHTETPALUs MECTHBIX 3JIUT B OOLIEPOCCUIICKHIE TIONUTHYECKUE NPAKTUKU. 3aKiioueHnue.
IlomuTHueckuif mporiecc B HOBBIX pPErHOHAX HOCHUT THOPWIHBINA, MHOTOYPOBHEBBIM W HETWHEHHBIN
xapakrep. Ero apdextuBHoe nzydeHue TpedyeT 0TKaza OT KIACCHUECKUX JIMHEHHBIX MOJIENIel TPaH3!UTa B
TOJIb3Y KOMITJIEKCHBIX ITOAX0/I0B, YIUTHIBAOIINX YHUKAIBHBI KOHTEKCT MIOCTKOH(MINKTHOW HHTETPAIINH,
JOMUHHPYIOLIYIO POJIb (eIepaibHOro IEHTPa U JUHAMHUKY B3aUMOJICHCTBUS (JOPMaIbHBIX HHCTUTYTOB U
HeQOpPMAaNbHBIX MPaKTUK. [lepCHIeKTHBHBIM HaNpaBICHHUEM HCCIICAOBAHUN SBISETCS CPaBHUTEIHHBIH
aHaJM3 WHTETPALlMOHHBIX TPAEKTOPHHA HOBBIX cyOBbekTOoB P® wMmexay coboi u ¢  apyrumu
NOCTKOH(M)JIMKTHBIMU PErHOHAMH MUDA.
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Abstract. Introduction. The article examines the theoretical and methodological foundations for
analyzing the political process in the new subjects of the Russian Federation — the Donetsk and Lugansk
People's Republics, Zaporizhzhia and Kherson regions. The relevance of the study is due to the
uniqueness of their integration path, combining post-conflict transformation, institutional building and
socio-cultural adaptation within the legal framework of Russia. Goal. To systematize the main theoretical
concepts and develop a comprehensive methodological approach to studying the political process in the
new regions of Russia, identifying its specific features and stages. Materials and methods. The study is
based on the analysis of scientific literature on political regionalism, transitology and integration theory.
Methods of institutional, comparative-political and systemic analysis are used, as well as content analysis
of regulatory legal acts and public speeches of key political actors.

Results and discussion. The key stages of the political process are identified: the conflict-separatist stage
(until 2022), the legitimation-integration stage (2022-2023) and the stage of systemic institutionalization
(from 2024). The necessity of applying a synthetic model of analysis combining the tools of transitology
(accounting for non-linearity and the role of elites) and theories of political integration (assimilation and
accommodation) is substantiated. Special attention is paid to complicating factors: the consequences of
hostilities, the need to form a new political identity, the integration of local elites into all-Russian political
practices. Conclusion. The political process in the new regions is hybrid, multi-level and non-linear. Its
effective study requires a rejection of classical linear transit models in favor of comprehensive approaches
that take into account the unique context of post-conflict integration, the dominant role of the federal
center and the dynamics of interaction between formal institutions and informal practices. A promising
area of research is a comparative analysis of the integration trajectories of the new subjects of the Russian
Federation among themselves and with other post-conflict regions of the world.

Key words: new regions of Russia, political process, Donbas, integration, transitology,
institutionalization, political identity, federalism.
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Introduction. The incorporation of the Donetsk and Luhansk People's Republics, and the
Zaporizhia and Kherson Oblasts into the Russian Federation represents an unprecedented case of
large-scale political border changes and a complex, multi-layered integration process in modern
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history. The political process in these new constituent entities of the Russian Federation is
unfolding under a unique combination of factors: an unfinished armed conflict, profound
socioeconomic transformation, active institution-building, and the formation of a new civic and
political identity. Traditional theories of democratic transition or classical models of federalism
prove insufficient for an adequate analysis. Therefore, there is a pressing need for theoretical
understanding and the development of specific methodological tools that account for the hybrid,
nonlinear, and contextual nature of this process.

Materials and methods of research. The methodological basis of the study is a
synthesis of several theoretical approaches. Firstly, this is the toolkit of political transitology,
revised taking into account the criticism of linear models and adapted to the conditions of
"directed transit" under the auspices of the federal center. Secondly, approaches of political
regionalism are applied, focusing on the interaction between the center and the periphery, the
asymmetry of regional development and the specifics of regional political regimes. Thirdly,
theories of political integration are used (in particular, the models of assimilation and
accommodation), allowing for the analysis of the process of incorporation of new territories and
populations into a single legal, economic and symbolic space of the state [1]. The empirical base
consists of the Constitution of the Russian Federation, federal constitutional laws on the
admission of new subjects, charters and legislation of new regions, programmatic documents of
leading political parties, as well as data from sociological research conducted in these territories.
The main methods are institutional and comparative analysis, discourse analysis of the public
field, and expert assessments.

Research results and discussion. The analysis revealed three conditional, partially
overlapping, stages of the political process in the new regions:

l. Conflict-separatist (until 2022): Characterized by the formation of political
institutions in the Donbas republics amidst war, the emergence of their own elite groups, and the
search for external legitimacy. The political process was subordinated to the logic of survival and
military confrontation.

2. Legitimation and Integration (2022-2023): The key event was formal legal
integration through referendums and the adoption of constitutional laws. This stage was
dominated by the implementation of federal legislation, the creation of basic governing
institutions in the constituent entities of the Russian Federation, and the launch of socio-
economic support programs. The political process is strictly centralized and controlled from
Moscow.

3. The stage of systemic institutionalization (from 2024): The tasks of forming a
stable and self-reproducing political system integrated into the all-Russian one come to the fore.
This includes: a) adaptation of the all-Russian party system (integration of United Russia and
systemic parties into the local political landscape); b) integration of regional elites into federal
networks of influence and lobbying practices; ¢) formation of a new political identity combining
local “Donbass” or “Black Sea” specifics with the all-Russian civic consciousness [2] .

The main methodological challenge is the hybridity of emerging institutions, in which
formal rules imported from the federal center are closely intertwined with informal practices
rooted in the specific social capital of post-Soviet Donbas and southern Ukraine [3]. This creates
the risk of "institutional gaps" and requires researchers to focus on everyday governance
practices, not just regulatory acts.

Conclusion. Thus, the political process in Russia's new regions represents a unique
laboratory for post-conflict state-building and political integration. Its theoretical understanding
requires a rejection of orthodox models in favor of a comprehensive, interdisciplinary approach.
The synthetic model developed in this article, combining adapted tools from transitology,
regional studies, and integration theory, allows us to identify key drivers and barriers to the
process. Further research should focus on a comparative analysis of internal dynamics in various
new regions, an examination of local elite adaptation mechanisms, and an analysis of the
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population's perception of integration processes, which is a determining factor in the long-term
sustainability of the new political reality.
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* ABTOp, OTBETCTBCHHBIH 3a MEPETIUCKY

AnHoranus. Beeoenue. CriennanbHas BoeHHast onepanus (CBO), mauatas B 2024 romy, crana
HE TOJBKO BOCHHO-TIOJUTHYECKUM, HO M TIIyOOKHM COIUATBHO-TIOTUTUIECKIM PYOEKOM ISl POCCHICKON
rocyaapcTBeHHOCTH. OHa aKTHMBHU3WPOBAJIA MPOIECCH TPaHC(HOPMAIIUH BIACTHBIX CTPYKTYP M KaJpPOBOTO
OOHOBJICHHUSI Ha PA3JIMYHBIX YPOBHAX ympaBieHUs. Ifens. llenpro uccienoBaHus SBISETCS BBISIBICHHUE U
aHaIM3 MEXaHWU3MOB, KaHAJOB W KpUTepueB (DOPMHUPOBAHWS HOBBIX TPYII TMOJUTHYECKONH JIIUTHI B
Poccun B ycnoBusax CBO, a Taioke OIeHKa WX BIMSHHUS Ha MOJUTHYECKYIO cuctemy. Mamepuanvt u
Memoowl. ViccnenoBaHue MOCTPOCHO HA aHAIM3E MIMPOKOTO MACCHBA OTKPBITBIX MCTOYHHKOB, BKIIOUAsS
0a3el OmorpaduyecKkux MaHHBIX, O(pHUIMATHHBIE TOKYMEHTHI, MEAMATEKCTH W MaTepHUANbl COIHAIBHBIX
cereit 3a mepuog 2022-2024 rr. MeTtononorudeckas paMKa SBJISETCS MEXIUCITUILUIMHAPHON U OCHOBaHa
Ha CHUHTE3€ Ka4YC€CTBCHHBIX MNOAXOJ0B: HMHCTUTYLUUMOHAJILHOTO aHaiu3a JIs1 HU3Yy4YCHUS W3MEHEHHUI B
mpaBWiiaXx ¥ TpoIeaypax oroopa; Oworpadudaeckoro (mpocomorpaduyueckoro) aHammza s
PEKOHCTPYKIIMM KOJUIGKTUBHBIX TOPTPETOB M KApbEePHBIX TPAEKTOPUH «HOBBIX» Ha3HAUEHIICB;
KPUTUYECKOTO JHCKypC-aHAlIM3a IyONWYHBIX BBICKa3bIBAaHUN M MEIUaHAPPATUBOB ISl BBISIBICHHS
JMETUTUMHUPYIONINX KPUTEPHUEB; CPABHUTEIHHOTO KEWC-CTaau U YriyOJIeHHOTO M3Y4YeHHS CHEIUpUKN
PETHOHAILHOTO ¥ OTPACleBOTO peKpyTupoBaHus. Pezynsmamsl u oocyymcoenue. B xome paboThI
00HApyKEeHO, 4YTO KIIOUEBBIM TpPEHAOM sBiseTcsl (OPMHPOBAaHHE HOBOW HEpapXuu, B KOTOPOM
JOMUHUPYIOOIUME MO3UMIHUKU 3aHUMAIOT HOCHUTCIIN KOMHeTeHHHﬁ, KPUTHUYCCKNU BaXXHBIX JJId BCACHHA
KOH(JIMKTa U 00ecrieueHus] HAIMOHAIBHON 0€301MacHOCTH B IIMPOKOM CMEICIE. DTO TpuBeio K 3ddexty
«CUIJIOBOTO Jpeiida» — IKCIAHCHUU BBIXO/IIIEB U3 BOCHHBIX, CIHEICITYKO H TPABOOXPAHUTEILHBIX OPTaHOB
B IpaXkJJaHCKKE c(ephl YIpaBlIeHHs, SKOHOMHUKH U JUIUIOMAaTHH. [lapasienbHo MPOU30III0 CTAHOBICHUE
KJIacCa «TEXHOKPATOB-MOOMIM3AIMOHIIUKOB» B O0OOPOHHO-TIPOMBIIINIEHHOM KOMILUIEKCE W JIOTHCTHKE,
4ybsi 3(P(EKTUBHOCTh HM3MEPSETCS KOHKPETHBIMH, W3MEPHUMBIMU PE3yJIbTaTaMH B YCIIOBHUSX CaHKIIHU.
BaxxaemuM coruanbHbIM U300pETCHUEM CTalla YCKOPEHHAs] WHCTUTYIHOHAIM3AIUS HOBOW Meawa- u
UCOJIOTHYECKON 3IUTHl (BOCHKOPBI, MATPHOTHUYECKUE OJIOTEpHI, BEAYIIHE MPONAaraHANCTCKUX II0Y),
BBITIOJTHSIOMIEH (YHKIMHM CMBICIONONAraHusl, MOOWIM3aUMM M MNpSIMOM KoMMyHHKauuu. Cucrema
KpUTEpHEB OTOOpa KaYeCTBEHHO W3MEHHJIACH: JIOSUTBHOCTH JBOJIIOIIMOHUPOBANIA B CTOPOHY AKTUBHOMN
MyOIMYHON HJICOJIOTHYECKON aHTaXMPOBAaHHOCTH; 3(P(PEKTUBHOCTH IMEPEONpe/e/icHa Kak CIOCOOHOCTh
JOCTUraTh IeJiel B OKCTPEMalbHBIX YCIOBUSAX «(POHTa» M «ThUIa», 4acTO B 00XOX MpOLEryp;
nyOnuuHas meppOpMaTUBHOCTD MHOJJEPKKH Kypca cTaja o0s3aTelIbHbIM YCIIOBHEM JIETHTUMHOCTH.
3akntouenue. 110 uroraMm nMpoBeEHHOTO UCCIEIOBAHNUA MOXKHO CJIENIaTh BBIBOJ O TOM, YTO CII€LMATbHAS
BOCHHAsI ONepanys BHICTYHIIA KaTalu3aTOPOM INTyOMHHOW U, BEPOSITHO, HEOOpaTUMO# TpaHchopMaLuu
SIIMTHOM CTPYKTYphl. BMECTO CHTYaTHBHBIX KaJpOBBIX IMEPECTAHOBOK C(HOPMUPOBAICS YCTOMUYHMBBIH
KOHTYp HOBOM MpaBsllied TIpyIIbl, sApO KOTOPOH OCHOBAaHO HA CHUHTE3€ CHIJIOBOTO KalWTajia,
MOOWMIIM3AITIOHHON PEe3yIbTATUBHOCTH W WICOJOTHUECKON MACHTUIHOCTH. JTO BEACT K apTUKYJIAIHNHA U
3aKpEIUICHUI0O HOBOW COLMAIBHOW HOPMBI B DJIMTHOM CO3HAHUH, JAJSl KOTOPOHW XapaKTEpHBI STaTHU3M,
LOEHTpaJIM3anms, KOH(i)pOHTaHI/IOHHOC MBIIIJIICHUE u npumat 0e30MmacHOCTH Haxqg APpyruMu
0O0IIIeCTBEHHBIMHU LIETISIMH.
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Abstract. Introduction. The Special Military Operation (SVO), launched in 2024, has become not only a
military-political, but also a deep socio-political frontier for Russian statehood. She has intensified the
processes of transformation of power structures and personnel renewal at various levels of government.
Goal. The purpose of the study is to identify and analyze the mechanisms, channels and criteria for the
formation of new groups of the political elite in Russia in the conditions of the SVR, as well as to assess
their impact on the political system. Materials and methods. The study is based on an analysis of a wide
range of open sources, including biographical databases, official documents, media texts, and social
media materials for the period 2022-2024. The methodological framework is interdisciplinary and based
on a synthesis of qualitative approaches: institutional analysis to study changes in selection rules and
procedures; biographical (prosopographic) analysis to reconstruct collective portraits and career
trajectories of "new" appointees.; a critical discourse analysis of public statements and media narratives to
identify legitimizing criteria; a comparative case study for an in-depth study of the specifics of regional
and sectoral recruitment. Results and discussion. In the course of the work, it was found that the key
trend is the formation of a new hierarchy, in which the dominant positions are occupied by holders of
competencies that are critically important for conflict management and ensuring national security in a
broad sense. This led to the effect of "force drift" — the expansion of immigrants from the military,
special services and law enforcement agencies into civilian spheres of government, economics and
diplomacy. In parallel, a class of "mobilization technocrats" has emerged in the military-industrial
complex and logistics, whose effectiveness is measured by concrete, measurable results in the face of
sanctions. The most important social invention was the accelerated institutionalization of a new media
and ideological elite (military officers, patriotic bloggers, and hosts of propaganda shows), which
performs the functions of meaning-making, mobilization, and direct communication. The system of
selection criteria has changed qualitatively: loyalty has evolved towards active public ideological
engagement; effectiveness has been redefined as the ability to achieve goals in extreme conditions of the
"front" and "rear", often bypassing procedures; public performativity of course support has become a
prerequisite for legitimacy. Conclusion. Based on the results of the study, it can be concluded that the

140



CoBpemeHHas Hayka n uHHoBauumn. 2025. Ne 4

special military operation acted as a catalyst for a profound and probably irreversible transformation of
the elite structure. Instead of situational personnel changes, a stable outline of a new ruling group has
been formed, the core of which is based on a synthesis of power capital, mobilization effectiveness and
ideological identity. This leads to the articulation and consolidation of a new social norm in the elite
consciousness, which is characterized by statism, centralization, confrontational thinking and the primacy
of security over other social goals. The long-term consequences will be the strengthening of authoritarian
tendencies, the redistribution of resources and influence in favor of the military and military-industrial
blocs, as well as the formation of a specific model of post-crisis management, inherited from wartime
logic of emergency, hierarchy and permanent mobilization.

Keywords: political elite, special military operation (SVO), elite recruitment, mobilization efficiency,
power bloc, mobilization technocrats, media elite, public discourse, statism, transformation of the
political system.
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Introduction. The contemporary Russian political system is undergoing a profound
internal transformation, driven by both global challenges (changing world order, sanctions
pressure) and the need to consolidate society and elites in the context of a special military
operation (SMO). SMOs act not only as a military-political event but also as a powerful
institutional and social catalyst, reformatting the logic of governance, personnel policy, and elite
formation. Under these conditions, the ruling class is undergoing active renewal and rotation,
new figures are emerging, and recruitment channels and selection criteria are evolving
differently than in previous decades.

The relevance of this study stems from the need to understand these rapid changes in the
structure and composition of the Russian elite. Traditional classical elite theories (G. Mosca, V.
Pareto, R. Mills), which describe elite circulation and the "ruling class," as well as contemporary
Russian studies (O. V. Kryshtanovskaya, V. P. Mokhov, L. V. Smorgunov), which focused on
the analysis of post-Soviet transformation, business elites, and the "power" component, require
significant expansion in the new context. O. V. Gaman-Golutvina's work on the types and
transformations of elites in Russia has created a solid foundation; however, the period after 2022
is characterized by qualitative acceleration and new priorities that have not yet received a
comprehensive scholarly understanding.

The aim of the study is to identify and analyze the main channels, criteria and
trajectories of the formation of a new managerial and political elite in Russia in the context of the
SVO and the associated mobilization.

Research objectives:

1. To analyze institutional changes in key channels of elite recruitment (the Presidential
Administration, the United Russia party, the institution of governorship).

2. To explore the career patterns and spheres of influence of those promoted from the
"power" bloc.

3. Characterize the role of managers of the mobilization economy and frontline regions.

4. To define the functions and status of new ideologists and the “media elite” in the
context of the SVO.
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5. Formulate new dominant criteria for selecting elites and compare them with pre-crisis
ones.

The research hypothesis is that the SVO did not lead to a situational personnel
reshuffle, but to the formation of a stable new elite group, the core of which is formed on the
basis of a synthesis of loyalty, practical effectiveness in times of crisis, and public identity
associated with support for the official course, which leads to the strengthening of the statist and
mobilizational features of the political system in the long term.

Research materials and methods. The research methodological framework is
interdisciplinary, combining political science, sociology, and institutional approaches.

1. The institutional approach is used to analyze changes in formal and informal
recruitment rules in key political institutions. It allows us to assess how the Presidential
Administration, the United Russia party, and the executive branch are adapting their procedures
to new challenges.

2. Sociological (biographical and event-based) analysis is used to study the career
trajectories of new elite figures. Publicly available biographical data (age, education, previous
positions, regional and industry affiliations) of those appointed to key positions in the period
2022-2024 is collected and analyzed. This allows us to identify typical career growth patterns.

3. Content analysis of media and public discourse. Official statements, public
speeches, interviews with key figures, as well as materials from state and pro-Kremlin media
outlets are examined. The goal is to identify the established criteria for evaluating personnel
("effectiveness," "patriotism," '"resilience"), key narratives, and symbols that construct the
legitimacy of the new elite.

4. Case study (comparative case study). Specific cases are selected for in-depth
analysis:

o Appointments of governors in frontline and border regions (for example, Belgorod and
Kursk regions).

o Appointments of heads of defense-industrial corporations and logistics hubs.

o Institutionalization of individual media figures (war correspondents, bloggers) and their
integration into official structures.

The source base consists of open data: official websites of government agencies and
companies, biographical databases, news agency archives (TASS, RIA Novosti, Interfax),
materials from specialized media and Telegram channels.

Research results and discussion. The implementation of the SVO led to a reformatting
of traditional channels. The Presidential Administration's personnel work shifted its focus from
balancing clan groups to finding and promoting "mobilization managers" with proven ability to
solve problems in crisis situations. The United Russia party strengthened its role as a talent pool
and a tool for upward mobility for regional and local activists who had distinguished themselves
in supporting the SVO (humanitarian headquarters, patriotic projects). The institution of
governorship underwent significant rotation, especially in the regions most affected by the war,
where skills in rapid logistics, security, and coordination with law enforcement agencies, rather
than solely socioeconomic development, became more important.

There has been a significant increase in the influence and expanded responsibilities of
those from the security agencies (the Ministry of Defense, the FSB, the National Guard, and the
Ministry of Emergency Situations). Their career patterns demonstrate a shift from operational
and command positions to positions in the civil administration (vice governors for security,
regional leaders), corporate governance (especially in strategic sectors), and diplomatic work.
This indicates the emergence of a management culture that prioritizes discipline, hierarchy,
secrecy, and the ability to operate under conditions of uncertainty and direct opposition.

Those responsible for ensuring the functioning of the economy under sanctions and the
strain of mobilization have dramatically increased their status. The heads of major defense
enterprises and holdings (Rostec, UAC) have become key political actors. The role of managers
in logistics, import substitution, and energy has increased. Governors of industrial regions (the
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Urals, Siberia) tied to the military-industrial complex have received additional resources and
political clout. Their effectiveness is assessed through specific, measurable delivery indicators,
creating a new type of "mobilization technocrat."

The SVO has given rise to a new layer of public ideologists and media figures who
interpret events, mobilize public opinion, and legitimize government actions. Political strategists,
propaganda talk show hosts, war correspondents, and patriotic bloggers with millions of
followers have acquired a quasi-official status. Many of them receive state awards, official
positions in public chambers or advisory bodies, and are becoming institutionalized. They shape
public discourse and themselves become a new channel for feedback and even recruitment (for
example, recommendations from war correspondents).

There has been a shift in the system of criteria. While in the 2000s and 2010s, a
combination of loyalty and technocratic efficiency (often in a narrow sphere), as well as
informal clannishness , dominated, now:

e Loyalty is understood as not just personal devotion, but active, public defense of the
official course and its ideological foundations.

« Efficiency takes on a “mobilization” character — it is the ability to achieve results “at
any cost,” in a short time, under constraints and external pressure, often with the use of force and
the simplification of procedures.

e Publicity is becoming a requirement. The new elite must be able to publicly articulate
their position within the established narrative, demonstrate personal involvement (visiting the
SVO zone, meeting with military personnel), and be part of the overall media landscape.

Conclusion. The study concludes that the SVO is a powerful factor in the transformation
of the Russian elite structure. It confirms the main hypothesis that the ongoing changes are not
situational but systemic in nature and lead to the formation of a new, sustainable elite group.

1. By section: The transformation affected all key recruiting institutions, shifting the
emphasis to mobilization effectiveness. The "power bloc" and military-industrial complex
managers significantly strengthened their positions, forming a new elite core. Ideologists and the
media elite underwent accelerated institutionalization. Selection criteria evolved toward the triad
of "loyalty, mobilization effectiveness, and publicity."

2. On the status of the group: The emerging group possesses the characteristics of a
new elite, rather than a temporary pool: it controls key resources (power, economic,
informational), possesses unique legitimizing capital (merits in the face of a ‘“historical
challenge”), and demonstrates the ability to self-reproduce through new institutional channels.

3. Long-term consequences for the political system:

oStrengthening of statism and centralization: The primacy of state interests in their
forceful interpretation becomes absolute.

o'"Militarization of consciousness" of the elite: Crisis, confrontational thinking,
experience of working in the logic of "front and rear" are consolidated as the norm.

oShifting balance of influence: There is a relative weakening of the positions of
traditional "liberal" technocrats and financial-economic blocs, while the security forces, military-
industrial complex industrialists, and ideologists are simultaneously strengthening.

o Formation of a new social ladder: Public support for the SVO and practical work in
its interests are becoming the main social elevator.

Future research areas include: studying intra-elite dynamics and potential conflicts
between "new" and "old" groups; analyzing the social origins and values of the new elite;
comparative analysis of elite transformation in Russia and other countries experiencing periods
of mobilization; and investigating the long-term impact of this transformation on the country's
economic model and foreign policy.
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AHHoTauusi. Beeoenue. IlepeceneHue HapoJOB W 3aKpeIUICHHME HX Ha HOBOH TEpPpPUTOPUU
MPEACTABISIET COOOM IITUTEIBHBI HCTOPHUYSCKHHA TIPOIECC, COIPSIKECHHBIA CO MHOXECTBOM (haKTOPOB
MOJIMTUYECKOTO, COLUATILHO-9KOHOMHYECKOT0, KOHQIUKTOreHHOTO XapakTepa. Co BpeMeHEeM CMEHUBIIINE
MECTO TIPOXUBAHUS ITHUYECKHE TPYIIIBI CIIOCOOHBI C(hOPMHUPOBATH IMOIHOIIEHHBIE THACTIOPHI, KOTOPHIE
0o0peTaroT YepThl akTopa IOJUTHYECKOTo mpouecca. Mamepuanvt u memoosl. B 3TOM KOHTEKCTe
3HAYUTENBHBIA  HMCCIEOBATENLCKUI HMHTEpeC TMpeACTaBseT (EHOMEH MYyXa/DKUPCTBA HApOJIOB
CeBepHoro Kapkaza, KOTOpble, MEpeXUB HECKOJIBKO BOJH mepeceneHus B OCMaHCKyI0 HMIIEpHIO, B
HACTOSIIIEE BPEMsI pacCelieHbl B pa3iM4YHbIX cTpaHax bmmxHero BocToka. MyxamKupcTBO 3aTpOHYJIO
YepKecoB, Horaiies, Haposl Jarectana u 1.4. Taxke CMEHUTh TEPPUTOPHIO CBOETO MPOKUBAHUS OBLIN
BBIHYK/IEHbI UY€YEHIIbI, CHITPAaBIINE OMNpEACNEHHYI0 pOJb B TOJUTUYECKOM Pa3BUTHH COBPEMEHHOTO
OJIMKHEBOCTOYHOTO  pernmoHa. Ha  Tekymedk MOMEHT TMpEACTaBUTENIM  YEUEHCKOTrO  Hapoja
MpeuMyIIecTBEHHO paccenenbl B Upake, Mopaanuu, Cupun u Typuuu. OgHako B KaXJIOM U3 YKa3aHHBIX
TrOCY/IapCTB MX JUACIIOPATIBHBINA CTaTyC M BO3MOXKHOCTH y4YacTHE B IMOJIMTUYECKOM IPOLIECCEe PA3HSITCA.
CBsi3aHO 5TO B TEPBYIO OYEpENlb C TEM, YTO BCE IEPEUMCIICHHBIC CTPAaHBI O0JIAAIOT COOCTBEHHO
CHEIU(UKON TOCyIapCTBEHHOTO YCTPOHCTBA, a TakKe CTaJKHWBAalOTCI C MHOTOYHCIEHHBIMHU
KOH(IJIUKTaMHA MEKXKOH(PECCHOHABHOTO ¥ MEXHAIMOHAIBFHOTO YpoBHS. COOTBETCTBEHHO, BO3HUKAET
Hay4YHO-TIpaKTU4YeCKass HEOOXOAMMOCTh HCCIENOBAaHHUS HCTOPUKO-TIOJIUTOJIOTMYECKOTO KOHTEKCTa
CTaHOBJICHHsI YE€YEHCKON JHMAacrophl B cTpaHax bmmkHero BocTtoka ¢ 1enbro yriayOneHds MOHUMaHUS
0coOEHHOCTEH TONHUTHYECKOTO TIpollecca B PErHOHE W BIHSIHUS Ha HEro auacrop. Pezynsmamut u
obcysrcoenue. B ctatbe IPOBOAUTCS KPATKHUM UCTOPUICCKUN aHAIIA3 TTOSBICHUS Y€UCHCKON TUACTIOPHI B
OMM>KHEBOCTOYHBIX FOCYAAPCTBAX C YYETOM OCOOCHHOCTEH MX MONMUTHYECKOU ku3HU. Ocoboe BHUMaHHE
yAENSETCsl TOM pOM, KOTOPYIO Wrpaidl BBIXOAUB! M3 YeuHnu B pa3Butum ctpaH bmmwknero Bocroka B
neproa nocie pacnaga OcMaHCKOI UMIIEpHH, a TaK)Ke B MTOCTKOJIOHUAIBHEIN niepuo. 3akiaovenue. Ha
OCHOBE YKa3aHHOTO HCCIIEIOBATEILCKOTO IMOIXOAa BBISABIAIOTCS JCWCTBYIOMINE XapaKTEPUCTHKU
YEYEHCKOM TMacropsl B CTpaHax peruoHa.

KawueBsble caoBa: bmwkHuii BocTok, monuTHYeCKHWid MpOIECC, AMACIOpa, YEYEHCKas auacropa,
MYXa/KAPCTBO, THACTIOpATIbHAS TTOIUTHKA

Jasi uutupoBanusi: Vcpamnos A.M. HMCTOPUKO-NOIUTOJOTUYECKANA AHAJIN3 CTAHOBJIEHUS YEYEHCKOM
auactopsl B ctpanax bmmwkaero Bocroka // CoBpemenHas Hayka u mHHOBaumu. 2025. Ne 4. C. 145-151.
https://doi.org/10.37493/2307-910X.2025.4.17

Kongaukt naTepecoB: ABTOp 3asBJsieT 00 OTCYTCTBUHM KOH(IUKTA HHTEPECOB.

© MUcpawnor A. M., 2025

145



Modern Science and Innovations. 2025. No. 4

Crarps noctynmiia B pegakiuio 01.10.2025;
onobpena mocie pereaszuposanus 01.11.2025;
npuHsaTa K myonukanuu 01.12.2025.

Research article

A historical and political analysis of the development of the Chechen diaspora in
the Middle East

Alihan M. Israilov'"

! Pyatigorsk State University (9, Kalinina Ave., Pyatigorsk, 357532, Russia)
! nashho.vu@mail.ru, https://orcid.org/0000-0000-0000-0000
*Corresponding author

Abstract. Introduction. The resettlement of peoples and their establishment in a new territory is a long-
term historical process that is influenced by a variety of political, socio-economic, and conflict-related
factors. Over time, ethnic groups that have relocated can form full-fledged diasporas that become active
participants in the political process. Materials and methods. In this context, the phenomenon of the
Mubhajirs of the North Caucasus, who, having experienced several waves of migration to the Ottoman
Empire, are currently settled in various countries of the Middle East, is of significant research interest.
The Muhajirs include the Circassians, the Nogais, the peoples of Dagestan, and others. The Chechens,
who played a role in the political development of the modern Middle East, were also forced to relocate.
Currently, the Chechen people are predominantly settled in Iraq, Jordan, Syria, and Turkey. However,
their diaspora status and opportunities for participation in the political process vary in each of these
countries. Results and discussion. Equations are obtained for determining the values of the established
amplitudes of oscillations. The influence of dispersion caused by the non-coincidence of temperatures and
velocities of gas-suspension phases on the nonlinear interaction of standing waves is investigated. This is
primarily due to the fact that all of these countries have their own specific features of government, as well
as face numerous conflicts at the interfaith and interethnic levels. Consequently, there is a scientific and
practical need to study the historical and political context of the formation of the Chechen diaspora in the
Middle East in order to gain a deeper understanding of the political process in the region and the
influence of the diasporas on it. The article provides a brief historical analysis of the emergence of the
Chechen diaspora in Middle Eastern countries, taking into account the specific features of their political
life. Special attention is given to the role played by Chechens in the development of Middle Eastern
countries after the collapse of the Ottoman Empire, as well as during the post-colonial period.Conclusion.
Based on this research approach, the current characteristics of the Chechen diaspora in the countries of
the region are identified..
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Introduction. The concept of "muhajirism," known as the mass migration of Muslim
peoples to Muslim countries from countries where Muslims are a religious minority, also
affected a portion of the population of the North Caucasus, who were forced to leave their places
of residence and move to what is now the Middle East. Among these migrants were
representatives of the Chechen people, who eventually formed diasporas in Iraq, Jordan, Syria,
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and Turkey. The degree of involvement of the Chechen diaspora in the political process varies
from country to country and is based on the specific developmental characteristics of each of
these countries. Consequently, a historical and political analysis of the development of the
Chechen diaspora in the Middle East contributes both to expanding knowledge of the specifics of
the political process in the region and to identifying the characteristics of its activities in foreign
countries.

Research Materials and Methods. The stated research problem primarily requires a
synthesis of historical and political science approaches to identify the specific aspects of the
Chechen diaspora's integration into the political life of Middle Eastern countries. Additionally, a
comparative historical method was employed to compare the experience of the Chechen diaspora
with that of other North Caucasian diasporas (such as the Circassian diaspora) in Middle Eastern
countries to identify common patterns and unique characteristics. The research materials draw on
a broad body of work related to the factual basis for the development and establishment of the
Chechen diaspora in Middle Eastern countries.

Results of the study and their discussion. The emergence of the Chechen diaspora in
the countries of the Middle East is associated with several waves of forced migration of various
peoples of the North Caucasus to the territory of the Ottoman Empire. Taking into account the
existing research on this period, we believe that they can be grouped as follows: early migrations
(before 1858) - isolated, not mass cases, often under the guise of pilgrimage (Hajj); the peak of
muhajirism (1858-1865) - the most large-scale migration, which was stimulated by the end of the
Caucasian War and the policies of the Russian authorities; late migrations (1865 - 1914) -
migrations of varying intensity, up until the First World War [10, 226]. According to estimates,
during this time, about one million people could have migrated to the territory of the Middle
East, among whom the predominant ones were Chechens, Circassians, Abkhazians, Nogais,
various ethnic groups from Dagestan, etc. [5].

The Middle Eastern diasporas of the North Caucasian peoples underwent a long period of
development. A.Kh. Israilov points out that two stages can be distinguished in the formation of
the "muhajir" diasporas, including Chechens, in the region. The early stage is characterized by
the initial consolidation in new territories, while the second stage is associated with the
integration of people from the North Caucasus into Ottoman society, especially in the military
and political/diplomatic spheres [8, 369]. The incorporation of Caucasian settlers into the
Ottoman elite was part of a targeted state policy. In particular, the Porte's leadership addressed
the tasks of military-strategic strengthening of the empire's internal provinces (Turkey), the
development and control of empty and border lands, and strengthening its presence in the Arab
provinces (Levant, Iraq) [2, 76]. Accordingly, military activity contributed to the strengthening
of the "muhajir" position in the socio-political hierarchy of the Ottoman Empire.

Regarding the Chechen diaspora itself, it should be noted that people from Chechnya
settled primarily in what is now Jordan, Iraq, Syria, and Turkey. These countries are currently
the main destinations for Chechens in the Middle East. Separate Chechen diasporas in these
countries began to develop after the collapse of the Ottoman Empire. The very disappearance of
the Ottoman state led to a certain crisis for the Caucasian diasporas, as the region's political map
was completely reshaped and a single center for the diasporas to focus on disappeared. The
Ottoman Empire disintegrated into several Middle Eastern states, each of which began to
develop its own elites.

After the formation of the Turkish state in 1923, many diasporas, including the Chechen
one, faced threats to preserving their identity. An ideological shift occurred, with the new
government rejecting Ottoman diversity in favor of Turkish nationalism and secularism. All non-
Turkish minorities, especially Muslim ones, became the target of a strict assimilation policy.
Examples of such policies include the "Surname Law" (1934), which prohibited the use of non-
Turkish surnames and names of settlements; the "Resettlement Law" (1934), aimed at
"Turkifying" regions (Chechen and other Caucasian villages were deliberately dispersed,
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prohibited from living in compact settlements, and resettled in Turkish-speaking areas in order to
dilute them and accelerate assimilation); The "Citizen, speak Turkish!" policy, which involved
harsh pressure to abandon native languages (the Chechen language was forced out of the public
sphere and education) [7, 79]. At the same time, the Chechens were gradually able to adapt to the
new realities. This was facilitated by the so-called liberalization period that began in the 1950s.
This stage in Turkish history allowed Chechens to move en masse to large cities (Istanbul,
Ankara, Izmir, Bursa). In the cities, they had the opportunity to create communities and
associations. Cultural societies and clubs began to appear, which, although not strictly Chechen,
made it possible to preserve the language, dances and traditions. Representatives of the Chechen
diaspora became prominent figures in the socio-political life of the country. For example, D.
Guresh (former Chief of the General Staff of Turkey), General S. Polatkan, politician and
journalist B. Yasar, etc. [7, 79]. Currently, according to various estimates, between fifty and one
hundred thousand people live in Turkey [3]. We believe that today, the Chechen diaspora in
Turkey maintains a sense of identity while simultaneously perceiving itself as a full-fledged part
of the multinational Turkish people.

In examining the case of the Chechen diaspora in Syria, we note that after the collapse of
the Ottoman Empire, it faced certain problems related to the fact that the local population
perceived its representatives as people loyal to the former Ottoman authorities. For this reason,
conflicts with the Arab and Druze populations were frequent [4, 386]. The rule of the Arab
Socialist Renaissance Party (Baath) (since 1963), we believe, became the main factor
determining the fate of the Chechen diaspora in Syria. During this period, a policy of forced
assimilation was implemented: land confiscation, prohibition of the expression of cultural and
linguistic identity [14]. The situation was further aggravated by Israel's occupation of the Golan
Heights, which led to the scattered resettlement of the Chechens who had previously lived there
[13]. Since the outbreak of the civil war in Syria in 2011, the situation in the country has not
been conducive to full-fledged diaspora activities and has forced many Chechens to leave the
country. The current number of Syrian Chechens does not exceed 5,500.

In Iraq, the Chechen diaspora largely followed the fate of Chechens in Syria, owing to the
similarities in the socio-political processes of these two Middle Eastern states. As in Syria, the
Ba'ath Party in Iraq pursued a strict assimilation policy, which hindered the integration of the
Chechen diaspora into the country's political process. Following the fall of Saddam Hussein's
regime, the country plunged into an ongoing period of political upheaval, which significantly
degraded political life in Iraq and sidelined any diaspora activity. However, it should be noted
that the Chechen diaspora retains a certain potential for development, primarily due to the active
participation of the Chechen Republic's leadership, which is actively engaging with Chechens in
Iraq, strengthening their role in the external aspects of the Iraqi political process [9]. It should be
added that the number of Chechens in Iraq may be as high as 10,000 [12].

The Chechen diaspora has occupied its strongest position in Jordan. Due to the specific
socio-political processes, the Hashemite Kingdom, since its founding in 1922, has largely viewed
people from the North Caucasus, including Chechens, as an important element in the functioning
of the state. In 1923, the Arab Legion was formed. Up to 80% of the personnel of its first units
were recruited from the local Chechen community. Military service became a hereditary
profession for many Chechens [14, 326]. From the very beginning of Jordan's existence as a
state, Chechens and other Caucasian peoples have been guaranteed representation in parliament.
According to an unwritten rule, they have three guaranteed seats in the House of
Representatives, as well as a ministerial post in the government. The Chechen diaspora's position
was also strengthened by the effects of the exodus of Palestinians to Jordan, who currently make
up almost half of the kingdom's population. The situation of the Palestinian population in Jordan
is a central and complex issue for the Kingdom, affecting demographics, national identity, and
long-term political stability. Jordan's primary challenge is managing a population largely
composed of Palestinians, while resolutely opposing policies that could lead to the displacement
of more Palestinians from the West Bank or Gaza Strip, which it views as a threat to its national
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sovereignty and identity. Therefore, Jordan's leadership relies on loyal ethnic groups, supporting
their diaspora activity and participation in the political process [11]. Accordingly, the Jordanian
authorities have not interfered with, but rather supported, the socio-cultural activities of the
Chechen diaspora, which has opened numerous cultural, sports, and social centers. Chechens
continue to play an important role in the life of the country, particularly in the army and security
forces. Despite their small numbers, their share among the senior officers and generals is very
high. The number of Chechens in Jordan currently stands at approximately 16,000.

Conclusion. In summary, the Chechen diaspora in the Middle East has undergone a long
period of formation and development. The phenomenon of muhajir emigration, which led to the
arrival of numerous people from the North Caucasus in the region, underlies the emergence of
the Chechen diaspora in Middle Eastern countries such as Iraq, Jordan, Syria, and Turkey.
People from Chechnya gradually began to occupy senior administrative and military positions
even during the Ottoman Empire. Currently, the Chechen diaspora is experiencing the greatest
difficulties in Iraq and Syria, primarily due to the difficult socio-political situation in these
countries, as well as the demographic characteristics of the diaspora itself. The situation for the
Chechen diaspora in Turkey is slightly better, but its ability to participate in the political process
as an independent actor is limited by the structure of the modern Turkish state, which is tied to
the construction of a Turkish identity for all peoples inhabiting the country. The most successful
example of the development of the Chechen diaspora in the Middle East is Jordan, where,
despite its insignificant presence, it has firmly established itself as a full-fledged participant in
political life.
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AnHotanusi. Beedenue. B mudposoit mequacpene puxkcupyercss yCTOMIUBBIA POCT MHPOPMAIIHOHHOTO
HEIOBEpHs, CBS3aHHBIA C YCKOPEHHBIM paclpocTpaHeHHeM (PEeHKOBBIX HOBOCTEH W CHHTETHYECKOTO
deepfake-konTenta. CoBpeMeHHBIE TEXHOJIIOTHH TeHEpPallMU MeIUaMaTepUalioB PaJIuKaIbHO YCIOKHHIIH
npoLeTypsl Bepu(pUKAIUK U YCHIMIN CKENTHIECKOE BOCTIPHATHE HOBOCTHBIX COOOICHNMH ayquTopueii. B
YCIOBHAX (parMeHTanuy HH(POPMAIMOHHBIX ITOTOKOB M aJTOPUTMHYECKOW TUCTPUOYIMH KOHTEHTa
TPaJUIMOHHBIE MEXaHU3MBI KYPHAIUCTCKOTO KOHTPOJISI UCIBITHIBAIOT CTPYKTYpPHBIE OTPAHUUYCHHS, UTO
TpeOyeT NepeoCMBICIEHH MPOQECCHOHANBHBIX CTpaTeruii mpoTuBoAeHcTBUs nesuHdopmarin. Ilens.
[lpoBecTn  aHanmuTHYecKoe  ucciefoBaHMe  (eHoOMeHa  WH(GOPMAIMOHHOTO  HEIOBEpHS U
CHUCTEMAaTH3UPOBATh KYPHAIHCTCKHE CTpaTerMH MpOTUBONEHCTBUs (eiikam u deepfake-KOHTEHTY c
Yu€TOM TEXHOJOTMYECKHX, HWHCTHTYIHOHAIBHBIX M 00pa3oBaTeNbHBIX (akTopoB. Mamepuanvt u
Memoobl. B pabore WCHONB30BaHBI MaTepualbl MEXIYHAPOIHBIX HCCIIEIOBATENLCKUX OTYETOB,
CTaTUCTHYECKHE JJAHHBIC COIMOJIOTHYECKHX OMPOCOB, MyOIMKAMH MPOMUIBHBIX MEIUaOpTraHu3alui 1
aHAIUTHYECKUE O0030pbl, MOCBAMIEHHBIE Ae3nH(pOpMaMM U MeAnanoBepuio. MeTomonorndeckas Oaza
OIMpaeTCsi Ha CPaBHUTENBHBIA aHAIM3, KPUTHYECKHH 0030p JHMTEpaTypbl, CHCTEMaTH3aINI0
OMIIMPUYECKUX JAHHBIX W WHTEPHPETALMI0 CTATHCTUYECKUX IOKa3aTelel, OTPaKaloIuX ITUHAMHKY
JOBepHs ayAuTopuH ¥ JPQPEKTUBHOCTh MPUMEHIEMBIX MpPaKTUK. Pe3ynvmamuvr u o0o6cyxncoenue.
VYCTaHOBIICHO YCTOMYMBOE CHIDKCHHWE YPOBHS JIOBEpUS K HOBOCTHBIM HMCTOYHMKAaM Ha (oHe pocra
OCBEJIOMJIEHHOCTH ayAWTOPUH O MAaHMIYJISATHBHBIX TexHojorusix. Ilokazano, uto deepfake-koHTEHT
ycuiauBaeT J(PQEKT TOTAJHHOTO COMHEHHWS, TPU KOTOPOM IO/ TIOJ03PEHHE TOMajacT Jaxe
npod)ecCHOHANILHO TOJATOTOBIICHHAsT JKypHaTUcTcKash wuHpopMmanms. [IpoaHamM3MpoBaHbl MPAKTUKU
(akT4eKknHra, aBTOMAaTHU3MPOBAHHOTO OOHAPYKEHUS CHHTETHYECKMX MAaTephajoB ¥ IIPEBEHTHBHOTO
UH(OOPMHUPOBAHUS ayJUTOPHHU; BBIIBICHBI MX (DYHKIMOHAJIBHBIE OIPAaHWYEHHS M TOTCHIHAT HpPU
COBMECTHOM mnpuMeHeHHH. (OTMedeHa 3HAYUMOCTh MEXPEJAKIMOHHOTO  COTPYJHUYECTBA U
B3aUMOJICHCTBUSL €  TEXHOJOTMYECKMMH  IulaTopMamMu Al CACPKUBAaHUS  MacIUTaOHBIX
ne3uH(pOpMaMOHHbIX KaMIaHuil. 3akaiouenue. [lpencraBieHHoe UCCIEOBaHUE JIEMOHCTPUPYET, UTO
NPOTHUBOJIeHiCTBHE MH()OPMAIIMOHHOMY HEIOBEPHUIO TpeOyeT KOMIUIEKCHOTO COYETAaHUS KYPHAIHCTCKUX,
TEXHOJIOTHYECKMX M 00pa3oBaTelbHBIX Mep. CHcTeMHas HHTerpanusi (pakTUYeKUHra, WHCTPYMEHTOB
BepuUKAIMM ¥ OPOrpaMM  MEAHAarpaMOTHOCTH  CHOCOOCTBYET — TOBBILICHHUIO  YCTOHYHUBOCTH
WHQOPMAIMOHHOTO TIPOCTPAHCTBA U CHUYKEHUIO IECTPYKTUBHOTO BimsiHUs (elikoB u deepfake-koHTeHTA.
[Mony4yeHHbIE BBIBOJBI PACHIUPSIIOT aHAUIMTHYECKOE MOHUMaHue TpaHchopMamu noBepus B IHQPOBBIX
MeIua M NPEeACTaBIISIOT MPAKTUYECKYIO LIEHHOCTD AJISl PelIAaKUMOHHBIX CTPAaTerHid U UCCIIeI0BATENbCKUX
pa3paboTok B chepe KOMMYHUKALUH.

KarwueBrble cioBa: undopmaironHoe Henosepue, delikopbie HoBocTH, deepfake-KOHTEHT, (hakTUEKHHT,
MEINarpaMOTHOCTb, JKYPHAIMCTCKHE CTpaTeruu, Ae3uHpopMmanus, aBTOMaTHYecKoe OOHapy>KeHHE,
oUQpoBas 310Xa, T0BEpHE ayAUTOPHH
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Abstract. Introduction. In the digital media environment, there is a steady increase in information
distrust associated with the accelerated spread of fake news and synthetic deepfake content. Modern
media generation technologies have radically complicated verification procedures and increased the
skeptical perception of news reports by the audience. In the context of fragmentation of information flows
and algorithmic content distribution, traditional journalistic control mechanisms are experiencing
structural limitations, which require a rethink of professional strategies to counter disinformation. Goal.
To conduct an analytical study of the phenomenon of information distrust and systematize journalistic
strategies for countering fakes and deepfake content, taking into account technological, institutional, and
educational factors. Materials and methods. The work uses materials from international research reports,
statistical data from opinion polls, publications from specialized media organizations, and analytical
reviews on disinformation and media trust. The methodological framework is based on comparative
analysis, a critical review of the literature, the systematization of empirical data, and the interpretation of
statistical indicators reflecting the dynamics of audience trust and the effectiveness of applied practices.
Results and discussion. A steady decrease in the level of trust in news sources has been established
against the background of increasing audience awareness of manipulative technologies. It is shown that
deepfake content enhances the effect of total doubt, in which even professionally prepared journalistic
information falls under suspicion. The practices of fact-checking, automated detection of synthetic
materials, and preventive audience awareness are analyzed; their functional limitations and potential
when used together are revealed. The importance of inter-editorial cooperation and interaction with
technological platforms to deter large-scale disinformation campaigns was noted. Conclusion. The
presented research demonstrates that countering information distrust requires a comprehensive
combination of journalistic, technological, and educational measures. The system integration of fact-
checking, verification tools, and media literacy programs helps to increase the stability of the information
space and reduce the destructive impact of fakes and deepfake content. The findings expand the analytical
understanding of the transformation of trust in digital media and are of practical value for editorial
strategies and research developments in the field of communications.

Key words: information distrust, fake news, deepfake content, fact checking, media literacy, journalistic
strategies, disinformation, automatic detection, digital age, audience trust
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Introduction. The modern information environment is experiencing a crisis of trust. A
flood of unreliable information—from fake news to synthesized deepfake content—is
undermining audiences' faith in the media. This topic is relevant because the widespread
dissemination of disinformation threatens the quality of public information and democratic
discourse. A phenomenon of "information distrust" is emerging, where consumers tend to doubt
all messages, regardless of the source.

The aim of this study is to explore the scale of information distrust and analyze journalistic
strategies aimed at countering fake information and deepfake content. To achieve this goal, the
following objectives were addressed:

1) the manifestations of the crisis of trust in media in the digital age are characterized;

2) the main types of disinformation, including deepfake, and their impact on the audience
are considered;

3) summarizes and evaluates the practices and tools used by journalism to verify facts and
debunk false content;

4) Promising approaches to building trust were identified, including cooperation with
technology platforms and improving media literacy among the population.

Materials and research methods. The study draws on a wide range of scientific
publications, empirical observations, and statistical reports on disinformation generation
technologies and detection methods. Securitymedia.org [1] described modern disinformation and
deepfake content generation technologies; S. Anlen and R. Vézquez Llorante [2] studied
algorithmic mechanisms for detecting deepfake in the electoral environment and identified the
limitations of the tools; A. Majid [3] conducted a study on the perception of the credibility of
journalistic materials and found a high degree of audience concern; Reuters [4] presented
statistics on the decline in trust in traditional media and the growing popularity of TikTok news
feeds; T. Sippy, F. Enock, J. Bright, and H. Margetts [5] assessed the level of concern about
deepfake technologies and their impact on the information landscape; M. Stenciel, E. Ryan, and
J. Luther [6] compared the dynamics of the spread of disinformation with the development of
fact-checking institutions; M. Tulin, M. Hameleers, C. Talvitie, and C. de Vreese [7] examined
journalistic countermeasure strategies in a changing media environment; K. Williams [8] offered
a layman's guide to detecting synthetic content without deep technical skills. These contributions
provided a rich body of empirical data and analytical insights to support argumentation.

The methodology is based on comparative analysis, a critical literature review, and a
synthesis of statistical data from sociological studies. The work combines qualitative
assessments of fact-checking practices and quantitative measurements of audience perceptions.
The applied approach provided a systematic examination of information mistrust and the
effectiveness of journalistic countermeasures.

Research results and their discussion. Analysis has shown that audience trust in news
has declined significantly in recent years amid a surge in disinformation. According to global
research, on average, only about 40% of consumers say they trust most news [4]. In comparison,
less than a third of residents in some countries (for example, only 35% in the UK) express trust
in media reports [3]. At the same time, the majority of the public is aware of the problem:
approximately 56% of internet users are concerned about distinguishing truthful from fake news
online [4]. Thus, more than half of consumers experience difficulty verifying the veracity of
information, which defines the phenomenon of information distrust.

Deepfake technologies—methods for creating fake media content using artificial
intelligence—have a particular impact on the growth of skepticism. Research has documented
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near-universal public awareness of deepfake technologies: over 90% of respondents express
concern about the spread of such technologies [5]. Importantly, 91.8% of respondents in one
survey agreed that deepfake content increases distrust in information and is capable of
manipulating public opinion [5]. Thus, the emergence of plausible fake videos and audio
recordings further exacerbates the crisis of trust. Indeed, new generations of fakes are becoming
virtually indistinguishable from reality, leading to reputational crises, market panic, and a
general "erosion of trust" in the media. Experts note that generative Al and deepfakes have
radically increased the credibility of disinformation: these are no longer crude sensationalist
hoaxes, but texts, images, and videos carefully stylized to resemble genuine news, often
distributed through online bots and anonymous messaging channels [1]. As a result, consumers
are beginning to a priori doubt any information they receive. This is also confirmed by the
sociological background: public opinion is increasingly characterized by distrust of official
reports, a sense of informational uncertainty, and the expectation of a catch.

Meanwhile, the journalistic community and the news industry have developed a number of
strategies to counter the influx of fake news and gradually restore trust [7]. The media sphere's

key response is fact-checking (Table 1).
Table 1. Fact-checking (compiled by the author based on [6, 7])

Paragraph Details
Tool of struggle Fact-checking is a quick and efficient way to verify the veracity of information.
Projects in 2008 About ten professional initiatives
Projects in 2022 More than 420 initiatives in over a hundred countries
Organizational Independent structures and divisions of major media outlets at the international and local
formats levels
Main tasks Promptly exposes false statements made by politicians, verifies viral news and other
falsehoods
Significance for the | The expansion of the fact-checking network demonstrates the willingness of journalists to
industry invest resources in restoring the credibility of the public information space.

In addition to the growth of fact-checking institutions, editorial offices are also
implementing new technological tools to identify fake content. A class of specialized programs
for the automatic detection of deepfake has emerged, ranging from video image analyzers to

synthesized speech detectors (Table 2).
Table 2. Tools and limitations of automated deepfake detection (compiled by the author based on [8])

Paragraph Details
Type of tools Automatic video analysis and speech synthesis recognition
Examples of services Deepware Scanner, InVid, Hive, and others

Reliability of algorithms Algorithmic methods lag behind generative models; frequent false positives

Detector vulnerabilities Adding noise or filters bypasses detection
Limitations of | The "70% synthetic content" label does not indicate which elements of the image have
interpretation been modified.
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The risks of blind trust Excessive faith in Al reduces attentiveness and leads to erroneous decisions.

Test method Frame-by-frame analysis, metadata verification, source search, and multiple checks
with different detectors with critical analysis

A separate area of counteraction is preventative information and audience education (Table
3). Since a significant portion of disinformation is spread through social media and messaging
apps, where journalistic oversight is limited, increasing media literacy has become an important
task. Experts emphasize that, in the long term, audience education is no less important than

technical filters [1].
Table 3. Preventive information and education of the audience (compiled by the author based on [1])

Measure Description

Preventive information Dissemination of recommendations for recognizing fakes on social networks
and messengers

Improving media literacy among | Educational campaigns and guides designed to develop skills for critical
the population evaluation of media content

Manuals and guides Publications by international organizations (e.g., UNESCO's Handbook on
Countering Fake News and Disinformation)

Contents of educational materials | Described methods of verifying information and recommendations for
mastering fact-checking techniques

Editorial practices Publication of exposés, fact-checking sections on websites, online Q&A
forums on news reliability

Expected effect Identifying false messages, developing critical thinking, and preventing
information attacks

Finally, the collective efforts of the journalistic community and collaboration with other
actors—tech companies, governments, and the scientific community—help effectively counter
disinformation. In the 2020s, international alliances and projects emerged that pool the resources
of various editorial offices to combat fake news (for example, IFCN — the International Fact-
Checking Network). Some jurisdictions have created legal frameworks for such cooperation. A
prime example is the EU's Digital Services Act (DSA), which, among other things, requires
major online platforms to cooperate with reputable fact-checking organizations and increase the
transparency of their algorithms [7]. This allows journalists and fact-checkers to more quickly
identify widespread false narratives and flag questionable content for users. Globally, such
initiatives reflect the understanding that restoring trust in information requires collaboration
between the media industry, the IT sector, and society. Simply debunking every rumor is not
enough; it is necessary to create an ecosystem in which disinformation has a reduced chance of
spreading.

The results obtained paint a contradictory picture. On the one hand, trust in traditional
media has declined significantly in recent years, as confirmed by both survey data and audience
behavior. Information distrust has become a tangible social factor: a significant portion of
society a priori doubts the veracity of news. This has been driven by objective factors: an
avalanche of fake content in digital media, the politicization of the news agenda, examples of
outright lies uncovered in the media, and, of course, the emergence of technologies like
deepfakes, which literally blur the boundaries of reality. High-profile incidents regularly occur in
which deepfakes are used to create false statements impersonating famous individuals or to
disseminate staged events.
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Although many of these cases are quickly exposed (for example, a deepfake video calling
for the Ukrainian president to lay down arms was promptly debunked and removed from social
media by users and official sources), their very existence undermines the overall atmosphere of
trust. People begin to feel that "nothing can be trusted," that "everything is a lie," and as a result,
even conscientious journalism comes under suspicion.

On the other hand, the journalistic community is not remaining passive — it is developing
adaptive strategies, trying to restore lost trust or at least prevent its further decline. The
expansion of fact-checking practices can be seen as a positive trend. The widespread creation of
fact-checking departments in editorial offices, the emergence of independent fact-checking
platforms, and international cooperation in this area have significantly increased the likelihood
that false information will be identified and publicly refuted. According to the data presented, the
growth of such projects was particularly intense in the 2010s, and there are now hundreds of
them worldwide. This means that society has mechanisms for correcting post-truth: fake news is
not ignored; it is exposed, often using striking visual comparisons of "fact vs. fiction" and
widespread dissemination of the verification results. For example, when a resonant rumor or
falsehood emerges, within literally 24 hours, leading media outlets and fact-checking websites
publish materials analyzing and explaining what is true and what is fiction. Such a prompt
response can partially neutralize the harm caused by disinformation.

However, it must be acknowledged that the effectiveness of fact-checking has its limits.
Firstly, retractions don't always reach the entire audience that saw the original fake—especially
in the context of algorithmic social media feeds, where corrections may simply not reach the
user. Secondly, some audiences have developed a cynical view of the retractions themselves (as
in, "everyone sticks to their own opinion"). Thirdly, the speed at which fake news spreads often
outpaces the response of journalists. Therefore, while fact-checking is undoubtedly necessary
and useful, it alone is not enough to fully restore trust.

Technical solutions, such as deepfake detection algorithms, are not yet a panacea. Research
has shown that current detectors are too narrowly specialized and can fail when encountering
new types of synthetic content. Moreover, attackers are beginning to deliberately adapt their
fakes to known detection algorithms, turning the situation into a kind of race. Consequently,
journalists cannot rely solely on software tools; they need a combination of technology,
analytical skills, and common sense. The need for "proactive content authentication" is becoming
increasingly prominent in professional discourse: that is, the implementation of standards in the
media sphere whereby the original, reliable content is marked with special labels (digital
watermarks, certificates of authenticity, etc.) [2].

Initiatives like these (such as the Content Authenticity Initiative, promoted by several
major media outlets and tech companies) aim to enable users to verify whether an image or video
has been edited and trace its chain of origin. While these technologies are still in development,
they could significantly increase the transparency of information flows. Journalists are interested
in implementing such solutions because they will make it easier for them to verify the
authenticity of materials, especially visual ones, and thereby strengthen audience trust.

A key component of the problem under discussion is audience media literacy. Many
researchers agree that, alongside efforts to combat content production and distribution, it's
necessary to strengthen consumers' resilience to disinformation. If readers/viewers are equipped
with basic fact-checking skills—they can find the original source of a news story, critically
evaluate a headline, and recognize an emotionally charged tone or obvious contradiction—fake
news loses its power. Therefore, media literacy training initiatives, courses for schoolchildren
and students, and educational programs on television and online are an integral part of the
strategy. Of course, the results of such efforts will not be immediately visible. However, in the
long term, cultivating a critically thinking audience creates the foundation for a sustainable
information space. One can draw an analogy with the immune system: media literacy is a kind of
inoculation against the viruses of lies. Combined with journalistic "sanitary measures" (fact-
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checking, filters, transparency), such an immune layer in society will significantly complicate the
lives of disseminators of fake news.

Finally, journalism is rethinking its ethical and professional approaches to re-earn trust.
Editorial boards are striving for greater openness with audiences: explaining their information-
gathering methodology, disclosing data sources, and publicly acknowledging and correcting
errors. This transparency and accountability are intended to demonstrate that quality media have
nothing to hide and are committed to the truth. Some publications are introducing the practice of
"news analysis"—in which a journalist, via video or podcast, explains in detail how a report was
prepared, how facts were verified, etc. This increases audience trust by demonstrating the
integrity of the process. Furthermore, the concept of "slow news" has emerged, contrasting it
with the instantaneous flow of social media: such projects produce less frequently but offer
deeply researched, verified materials, thereby restoring respect for the reliable word. All of this
is part of a broader strategy to restore the media's reputation as a trustworthy institution.

To summarize the discussion, it's worth emphasizing: information distrust is a complex
problem, and journalistic strategies must evolve to meet new challenges. Combating
disinformation is not an episodic campaign, but an ongoing process that requires innovation,
collaboration, and adaptability. As one analytical review aptly notes, in the battle between truth
and fabrication, the winner will be the one who can adapt more quickly and anticipate the
opponent's moves, not simply refute existing disinformation more effectively. Journalism, armed
with both technology and traditional values of accuracy and integrity, plays a key role in this
struggle.

Conclusion. The study found that in the digital age, media are facing an unprecedented
crisis of trust caused by the spread of fake and deepfake information. The key findings can be
summarized as follows. First, the level of informational mistrust is high: a significant portion of
the audience doubts the veracity of news, a fact supported by statistical data (trust in news is
around 40% or lower). This mistrust is exacerbated by the impact of new technologies: deepfake
content is recognized as an additional threat, capable of undermining faith in the documentary
nature of media. Second, journalism has developed a set of strategies to counter this threat.
These include strengthening fact-checking (the creation of hundreds of fact-checking projects
worldwide), the widespread adoption of content verification technologies (fake detectors, big
data analysis), the promotion of initiatives to label reliable materials and alert audiences to
potential fakes, and increased editorial transparency. Thirdly, special attention is paid to
audience education: improving media literacy is recognized as a necessary condition in the fight
against disinformation, along with technical and journalistic measures.

The scientific and practical significance of the obtained results lies in their confirmation
that the crisis of trust in information has objective causes, but it is not fatal. Journalistic
strategies adapted to the new conditions can curb the spread of falsehoods and gradually restore
trust. The scientific value of the work lies in its comprehensive examination of the phenomenon
of information mistrust — both from its social manifestations and through the prism of the media
industry's responses. Its practical significance lies in the generalization of effective methods for
countering disinformation, which can be used by editorial offices and educational institutions
when developing training, policies, and recommendations.

Summarizing the results, we can conclude that informational distrust is a complex but
surmountable challenge. The media community, relying on principles of objectivity and
employing new tools, is consistently combating fakes and deepfake content. Success in this fight
will depend on continued innovation—the development of verification algorithms, the
implementation of transparency standards—and on strengthening the alliance between journalists
and audiences. Only by rebuilding trust—step by step, news by news—will the media be able to
fulfill its purpose in a democratic society. In a world where lies can be generated by machines in
seconds, truth and trust acquire special value: they become the very capital without which neither
journalism nor public dialogue can exist.
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Introduction. Identifying the philosophical and political aspects of human and civil
rights and freedoms is crucial for understanding the essence of the phenomenon denoted by this
term and its appropriate use in the Constitution of the Russian Federation and national
legislation, as well as the activities of state bodies tasked with ensuring their observance,
protection, and restoration. Consequently, research into the philosophical and political aspects of
constitutional human and civil rights and freedoms acquires not only scientific and educational
but also practical political and legal significance for the Russian state and its law enforcement
and human rights agencies.

Research materials and methods. The research materials included the Constitution of
the Russian Federation, other legislative acts of the Russian Federation, and international
documents describing the essence of human and civil rights and freedoms in the USSR, the
Russian Federation, and other countries.

The use of linguistic, historical, formal-legal and comparative legal analysis methods in
the study allowed us to identify and describe the philosophical and political aspects of the
relationship between the concepts of human rights and freedoms, human responsibilities in
Russian constitutional law and the international legal system, as well as the main areas of
activity of the state and its bodies that guarantee the provision, observance, protection and
restoration of human and civil rights and freedoms in the Russian Federation.

Research results and their discussion. A linguistic analysis of the legal term “human
rights”, widely used in public practice, reveals its complex structure, in which the word “right” is
interpreted in Russian as “power, strength, will, freedom of action given by someone or
recognized by custom; power and will within conditional limits” [2, p. 519], and also as “a set of
norms and rules established and protected by state authority, regulating relations between people
in society..., a state-protected, legalized opportunity, freedom to do something, to implement
something...; the ability to act, to behave in some way...” [3, p. 467].

The given definitions of the term “law” indicate the diversity of reflection of the essence
of the phenomenon it designates in public and individual consciousness, giving rise to scientific
discussions in which two opposing concepts of natural and positive law have been developed and
are being developed.

The problems of defining the essence of the phenomenon of human rights are considered
by all the humanities that utilize the official-authoritative paradigm of positive law, which
contrasts morally based natural law with positive law , which, in the understanding of the
proponents of this paradigm, makes legally significant only the rules of social relations officially
enshrined in state laws and supported by the methods of political power. Moreover, as V.S.
Narsesyants pointed out, "the official-authoritative reality of positive law acts as the highest
authority in the question of what constitutes law at a given time and in a given place" [4, p. 7].

In domestic jurisprudence, the term “human rights” is used, as a rule, in a broad sense to
denote the rules that prevail in society and are applied to protect the dignity of and freedom each
individual person .

At the same time, since ancient times, debates have been ongoing about the social
benefits and harms of individual freedom. In particular, Plato argued that "complete freedom and
independence from all authority is far worse than moderate subordination to others" [5], and
therefore, in an ideal state, there should be no absolute individual freedom, which must be
subordinated to the interests of society as a whole, as expressed by the state [5].

Later, the term “freedom” in philosophy began to denote “a person’s ability to actively
engage in activity in accordance with his intentions, desires, and interests, during which he
achieves the goals he has set for himself. The practical realization of the internal freedom of the
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individual is achieved thanks to the objective possibility, or external freedom, for such activity”
[6, p. 567].

According to modern philosophers, the necessary prerequisites for freedom are created by
the embodiment of natural conditions, social and economic relations, which determine the range
of specific human interests and opportunities for realizing their goals. In this regard, the Newest
Philosophical Dictionary defines freedom as a cultural universal of an objective nature, capturing
the possibilities of activity and behavior in the absence of external goal-setting [7, p. 608].

Consequently, the term “freedom” can mean the ability of a person to exercise his will
and desire to act in accordance with his own choice of goals, forms and methods of behavior,
independently of other people, but taking into account the real political, economic, social and
other conditions in which the individual finds himself.

Thus, the relationship between the phenomena denoted by the terms "rights" and
"freedoms" turns out to be directly dependent on the actual conditions of human life, created not
only by natural (environmental), but also by social conditions formed by society under the
influence of the state or without its participation. The importance of human and civil rights and
freedoms for the Russian state is described in Article 2 of the Constitution of the Russian
Federation, which establishes that " man, his rights and freedoms are the highest value", and "the
recognition, observance and protection of human and civil rights and freedoms is the
responsibility of the state" [1]. At the same time, Article 18 of the Constitution of the Russian
Federation recognizes that "human and civil rights and freedoms are directly applicable...",
determining "...the meaning, content and application of laws, the activities of the legislative and
executive authorities, local self-government and ensured justice [1].

The state's recognition of the socio-political significance of regulating the rights and
freedoms of individuals entering into relations with other members of society compels public
authorities to develop and implement national laws in social practice in the territory under their
control, defining the norms for the application of human rights and freedoms by creating
conditions for activities permitted by law, as well as limiting the right to possess and use such
rights and freedoms, or to protect and restore them in cases of their violation by public
authorities, public associations, or individuals.

According to Articles 10 and 11 of the Constitution of the Russian Federation, the
implementation of the state’s control and regulatory functions is ensured by its federal and
regional bodies within the limits of their jurisdiction and powers, delimited by legislation and
relevant treaties [1].

By means of treaties and other legal norms formalized in laws, the state establishes social
relations based on legal norms and maintains them using the means of power. At the same time,
the methods of political power transform the law into a regulator of the possible conditions for
the realization of individual freedoms, and the content of ideas about human rights and freedoms
is politicized, while discussions about the essence of human rights and freedoms contribute to the
politicization of public consciousness, the actualization of legislation and other cultural values
dominant in society in the specific historical conditions of place and time. Taking into account
these circumstances, when preparing the draft Universal Declaration of Human Rights, the
representative of Canada, Ralph Maybank, expressed his opinion on the reasons for the
disagreements regarding the content of the main provisions of the document under discussion: *
Every people has its own established views on human rights. These views are based on the legal
and philosophical conception adopted in a particular state. As a result of this diversity, 150
amendments were proposed to the Universal Declaration of Human Rights. Each of them
provoked debate” [§].
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At the suggestion of the Canadian delegation, supported by the majority of members of
the preparatory commission, the document under discussion acquired a recommendatory nature
and was proposed for independent implementation in the legislation of each state, taking into
account national circumstances. Consequently, the Universal Declaration of Human Rights did
not become a generally binding directive, and in its final version, adopted by resolution 217A
(II1), The UN General Assembly of 10 December 1948 stated that " as a common standard of
achievement for all peoples and all nations, every individual and every organ of society, keeping
this Declaration constantly in mind, shall strive by teaching and education to promote respect for
these rights and freedoms and by progressive measures, national and international, to secure their
universal and effective recognition and observance, both among the peoples of Member States
and among the peoples of territories under their jurisdiction" [9]. But even in this compromise
form, the content of the declaration did not satisfy the delegations of eight states (USSR,
Belarus, Ukraine, Czechoslovakia, Poland, Yugoslavia, Canada, Saudi Arabia), which refused to
participate in the vote for its adoption [§].

The Universal Declaration of Human Rights was not formalized by international treaties
binding on the states that signed it, and was not adopted by any state as a legally binding
document, but it serves as a moral guide for national legislation. Thus, Russia's recognition of
the fundamental principles for determining human rights and freedoms was recorded in the
Resolution of the Supreme Soviet of the RSFSR of November 22, 1991, No. 1920-1 "On the
Declaration of the Rights and Freedoms of Man and Citizen," detailed in the Constitution of the
Russian Federation in 1993 [10], in specific federal laws, as well as in the constitutions, charters,
and laws of the constituent entities of the Russian Federation.

However, in the last decade, problems have arisen in resolving legal conflicts
between Russian legislation and decisions of the European Court of Human Rights (ECHR),
which often conflict with the norms of the Russian Constitution. In this regard, the Constitutional
Court of the Russian Federation, in its ruling of July 14, 2015, No. 21-P, formulated a rule
according to which state bodies may appeal to the Constitutional Court of the Russian Federation
to justify their refusal to implement decisions of the ECHR recognized by the Constitutional
Court of the Russian Federation as contrary to the Russian Constitution [11].

The provisions of the Declaration and international treaties that do not contradict the
Constitution of the Russian Federation and do not entail restrictions on human and civil rights
and freedoms in the Russian Federation, in accordance with Part 4 of Article 15 and Article 79 of
the Constitution of the Russian Federation, have become an integral part of national legislation.
They were taken into account in the development of Chapter 2 of the Constitution of the Russian
Federation, entitled "Human and Civil Rights and Freedoms" [1]. Under the terms of Article 17
of the Constitution of the Russian Federation, these norms are recognized and guaranteed by the
state in accordance with the principles and norms of international law [1].

Even after the Russian Federation’s withdrawal from some international human rights
organizations, as Russian President V.V. Putin said, our state does not abandon the generally
recognized principles of the Universal Declaration of Human Rights and is ready to cooperate
with partners in the human rights sphere, to comply with mandatory international covenants that
are an integral part of the Russian legal system [12].

However, the content of the Universal Declaration of Human Rights and other UN legal
acts prepared in its development, continues to give rise to numerous controversies, the results of
which, for example, the United States used to refuse to sign the International Convention on the
Rights of the Child and to retain numerous types of death penalty, while Ukraine, the Baltic
States and some NATO member states constantly violate the principles of equal rights of people,
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regardless of their national or religious affiliation, ideological and other differences, proclaimed
in the Declaration.

For such reasons, questions about the philosophical and political aspects of human rights
and freedoms, which are resolved by all states, communities and individuals independently
within the limits determined by their understanding of justice and the ethical foundations of
tolerance, remain relevant for modern humanities.

At the same time, the political elites of many countries selectively use certain findings of
scientific and cognitive debates to justify legislatively establishing ideological standards of
approved or condemned human behavior in the societies they govern, which have been dominant
for a time. National systems of judicial and extrajudicial assessments of human actions in various
contexts, as well as methods of rewarding compliance with legally established standards of
behavior or punishing their violations, are formed on the basis of these laws. At the same time,
certain ruling political institutions—government bodies and/or political parties, religious
denominations—permit and encourage extraordinary deviations in so-called "positive directions"
from the established norms of socially significant citizen behavior, including various violations
of the principles of natural family and marital relations and other perversions.

Among evaluative judgments about human behavior, the concept of "correctness"
occupies a prominent place. It denotes the conformity of the assessed actions with laws and
national, religious, corporate, and other rules, which can vary significantly across communities
and time periods. Consequently, the importance of rules, norms, and principles recognized by the
majority of humanity as regulating human behavior in various spheres of life increases.
However, not all communities, formed according to national, religious, ideological, and other
criteria, recognize the norms of international law and implement them for the people living in the
territories under their control. In particular, Western European and Atlantic states, aspiring to
global domination, impose "democratic rules" on all of humanity, which are far removed from
generally accepted norms of international law and contain double standards for assessing the
security of human rights and freedoms in friendly and unfriendly states.

Following the best traditions of international law, the Russian Federation, in Article 2 of
the Constitution of the Russian Federation, recognized the individual, his rights, and freedoms as
the highest value of the state, and the observance and protection of human and civil rights and
freedoms as the state's priority responsibilities [1]. The legally formalized obligations of the
Russian state to ensure the full realization of human and civil rights and freedoms, as
defined by the Constitution of the Russian Federation, are referred to as "constitutional
guarantees." Their observance is ensured by the enshrinement in Part 1 of Article 15 and Article
18 of the Constitution of the Russian Federation of the principle of direct and immediate
application of constitutional norms with respect to human and civil rights and freedoms [1].

Given the wide diversity of human activity, constitutional guarantees form a multifaceted
system of state obligations, encompassing legal, political, socioeconomic, and spiritual aspects.
Consequently, there arises a need for sectoral differentiation and specialization of public
authorities and public associations tasked with ensuring the implementation, protection, defense,
and restoration of constitutional human and civil rights and freedoms in general or in specific
areas of life.

The formal legal basis for constitutional guarantees of respect for human and civil
rights by the Russian state are legally enshrined obligations, which are the means, methods and
ways of implementing human and civil rights and freedoms by authorized law enforcement
agencies of the state and (or) human rights public associations, formalized by laws and other
legal acts.
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Constitutional guarantees of the state are conventionally divided into objective (provided
by the state for all people regardless of their personal qualities) and subjective (implemented by a
person at his discretion), as well as general (according to Part 1 of Article 45 of the Constitution
of the Russian Federation, they serve as conditions and means of protecting all human rights and
freedoms or a significant part of them) and special (relate to specific possible circumstances,
situations, in which the definition of human and civil rights and freedoms is required).

The highest legal force for guarantees of human rights and freedoms in Russia is intended
to be ensured by the political system, whose duties, in accordance with Articles 45, 46, 53, 55,
56, 60, 61 of the Constitution of the Russian Federation, include providing opportunities for the
realization by every person on the territory of the state and every citizen of the Russian
Federation, regardless of their place of residence, of all rights and freedoms enshrined in Russian
legislation and the norms of international law [1].

At the same time, contradictions arise between the liberal-pluralist interpretation of the
principles of ensuring the rights and freedoms of the individual and the rights and freedoms of
other people who have a need to realize their own rights and freedoms through objects claimed
by other people. An attempt at a universal solution to such contradictions was the proclamation
in Part 3 of Article 17 of the Constitution of the Russian Federation of the peacekeeping
principle of conflict-free social relations, according to which the exercise of human and civil
rights and freedoms should not violate the rights and freedoms of others [1]. The application of
this principle of conflict-free resolution of disputes requires mutual compliance on the part of
interacting people, who are not always prepared to self-limit their rights and freedoms. As a
result, conflict resolution requires an arbitrator, judge, or mediator capable of finding
compromise solutions to contentious issues and, if necessary, using methods of authoritative
coercion to end conflicts. The state possesses such methods, distributing its functions among the
state bodies it has created, among which the state authorities stand out.

The highest official of the Russian Federation, ensuring guarantees of human and civil
rights and freedoms, is the President of the Russian Federation. Upon assuming office, he or she
takes an oath containing a vow to respect and protect human and civil rights and freedoms, to
observe and defend the Constitution of the Russian Federation, to protect the sovereignty and
independence, security and integrity of the state, and to faithfully serve the people [1]. When
signing federal laws and decrees, the President of the Russian Federation evaluates their impact
on ensuring human rights and freedoms and, if there is a threat of their violation, returns the bill
to the Federal Assembly of the Russian Federation for revision.

A structural and functional analysis of the system of state authorities, local government
bodies, and public associations involved in ensuring constitutional guarantees of human and civil
rights and freedoms in the Russian Federation allows us to identify a set of bodies and
organizations within society that perform certain state functions in protecting constitutional
human and civil rights in our country. These bodies are authorized to apply regulatory and
control measures to public authorities, public associations, and individuals in accordance with
Russian law [13].

Article 46 of the Constitution of the Russian Federation guarantees every person judicial
protection of his rights and freedoms, the possibility of appealing in court the decisions and
actions (or inaction) of public authorities, public associations and officials. In the Russian
Federation, the legal basis for the activities of courts, which are authorized to administer justice
in accordance with Articles 118-128* of the Constitution of the Russian Federation and the
principles of justice set out in Part 1 of Article 19, Articles 21-25; 4647-51, 54 of the
Constitution of the Russian Federation [1; 20].
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In accordance with the laws of the Russian Federation, within the limits of their
competence, the courts determine the compliance of the behavior of citizens, foreigners, and
stateless persons within the country's territory with their legally established rights and freedoms,
as well as the measures of responsibility and punishment for their violation.

The highest judicial body of constitutional review in Russia is the Constitutional Court of
the Russian Federation, which, in accordance with Article 125 of the Constitution of the Russian
Federation, exercises judicial power through constitutional proceedings in order to protect the
foundations of the constitutional order, the fundamental rights and freedoms of man and citizen,
and to ensure the supremacy and direct effect of the Constitution of the Russian Federation [1].
For example, the Constitutional Court of the Russian Federation, having considered the request
of a group of deputies of the State Duma of the Federal Assembly of the Russian Federation,
adopted a resolution recognizing the decree of the President of Russia of October 28, 1992 "On
measures to protect the constitutional order of the Russian Federation" as inconsistent with the
Constitution of the Russian Federation [14]. By this decision, the Constitutional Court of the
Russian Federation prevented the possibility of violating the rights and freedoms of citizens of
our country, which could have arisen as a result of arbitrary interpretations of the terms
"terrorism" and "extremism", which at that time had no legal definition in Russian legislation,
and were used in the discussed decree of the President of Russia [14].

In their activities, courts interact with supervisory and law enforcement agencies of the
state, the structure of which is divided into branches, federal, regional and local levels.

Along with the state's obligation to ensure the protection of human and civil rights and
freedoms, the Constitution of the Russian Federation grants individuals the opportunity to
independently defend (self-defense) their rights and freedoms by all means not prohibited by
law. Methods of self-defense are varied, including appealing the actions of officials to public
authorities, including the courts, appealing to the media, human rights organizations, and others.

According to Part 2 of Article 55 of the Constitution of the Russian Federation, the state
must not issue laws that abolish or diminish the rights and freedoms of man and citizen [1].

In the system of law enforcement agencies, the police is distinguished, the duties and
powers of which to ensure the rights and freedoms of man and citizen are formulated in Article 5
of the Federal Law of 07.02.2011 No. 3-FZ "On the Police" (hereinafter referred to as the Law),
called "Observance and respect for the rights and freedoms of man and citizen" [15].

In particular, paragraph 1 of the said article sets out one of the basic principles of police
activity: “The police carry out its activities on the basis of compliance with and respect for the
rights and freedoms of man and citizen” [13].

Particular attention should be paid to paragraph 2 of the aforementioned article of the
Law, which requires that "police activities that restrict the rights and freedoms of citizens shall
be immediately terminated if the legitimate objective has been achieved or it has become clear
that this objective cannot or should not be achieved by restricting the rights and freedoms of
citizens" [15]. Obviously, this provision of the Law is aimed at strict adherence to guarantees for
ensuring the rights and freedoms of man and citizen in our country.

The following paragraphs of the article contain indications of restrictions on the actions
of police officers in relations with citizens: “A police officer is prohibited from resorting to
torture, violence, or other cruel or degrading treatment. A police officer is obliged to prevent
actions that intentionally cause pain, physical or moral suffering to a citizen” [15].

Clause 6 of Article 5 of the Law prohibits the provision to anyone without the voluntary
consent of the citizen, with the exception of cases stipulated by federal law, of information
obtained as a result of police activity about the private life of a citizen [15]. At the same time, "...
the police are obliged to ensure that every citizen has the opportunity to become familiar with
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documents and materials that directly affect his rights and freedoms, unless otherwise established
by federal law" [15].

Similar regulations are included in the documents regulating the activities of the
prosecutor's office and other law enforcement agencies of the Russian Federation [13, 16].

In order to protect violated human and civil rights in the Russian Federation, specialized
law enforcement institutions have been created: the Commissioner for Human Rights [17], the
Commissioner for Children's Rights [18], the Commissioner for the Protection of the Rights of
Entrepreneurs in the Russian Federation [19], which are called upon to consider citizens' appeals,
complaints with reports of violated rights and freedoms, to seek their restoration and the
prevention of illegal actions.

Part 3 of Article 46 of the Constitution of the Russian Federation grants everyone the
right to international protection, which includes the ability to appeal to interstate bodies
established to protect human rights and freedoms in accordance with the relevant international
treaties of the Russian Federation.[1] Therefore, bodies within the law enforcement system of the
Russian Federation, within the limits of their powers defined by federal legislation, implement
guarantees to assist citizens in the realization and protection of their constitutional rights and
freedoms.

At the same time, the culture of the peoples of Russia traditionally develops ethical norms
and rituals of interaction, regulated by ethnic self-government bodies and supported by civil
society institutions. Therefore, government bodies authorized by the state to ensure human and
civil rights and freedoms in the Russian Federation are obligated to cooperate with civil society
institutions that uphold the traditions of public diplomacy, which contribute to the prevention
and resolution of social conflicts arising from disputes over the rights and freedoms of different
people to satisfy their interests through a single object, the claims to which simultaneously
become the subject of conflict between opposing parties.

Conclusion. The Russian Federation has established a system of human and civil rights
and freedoms, the content of which has a specific historical character, determined by the
dominant culture, worldview, and legislation in society. This system of human and civil rights
and freedoms includes traditional norms of natural law, which provide stability to its structure,
and norms of social relations, which are subject to change by the ruling political elites and
acquire a temporary, situational nature, thereby generating systemic mobility.

The legal basis of the system of human and civil rights and freedoms in Russia consists of
the Constitution of the Russian Federation, Russian legislation, relevant international legal acts
insofar as they do not contradict the Russian Constitution, as well as generally accepted ethical
norms.

In addition, in the regions of the Russian Federation, when developing and implementing
measures aimed at ensuring the constitutional rights and freedoms of man and citizen, the
traditions of public diplomacy must be taken into account, which contribute to the establishment
of peaceful, mutually beneficial relations between people, taking into account the observance of
the rights and freedoms of each of them.

In the Russian Federation, the guarantors of human and civil rights and freedoms are the
President of Russia, other public authorities, state bodies, and public associations authorized to
perform law enforcement and human rights functions. Clearly, the main focus of their activities
should be fostering public understanding of the principles of peaceful coexistence among
Russian citizens and fair treatment of their rights and freedoms.

169



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

Modern Science and Innovations. 2025. No. 4

Cnucok MCTOYHUKOB
Koncturymus Poccuiickoit Denmeparnu  (IpHHSITA BCEHAPOAHBIM TojiocoBanmeMm 12.12.1993 ¢
W3MEHEHUSIMH, 0JI0OPSHHBIMH B X0le obmiepoccuiickoro rosiocoBanus 01.07.2020). [DaeKTpOHHBIH
pecypc]. URL: https://www.consultant.ru/document/cons_doc law 28399/
Hame B.W. TonkoBsiii cnoBapb pycckoro sizpika. CoBpemenHas Bepcusa. M.: 3A0 Mzn-so OKCMO-
IIpecc, 2000. 736 c.
OxeroB C.M. CnoBapp pycckoro sizbika: Ok. 57000 cioB / Ilog pen. un.-kopp. AH CCCP H.IO.
[lIBemoBoii. 20-e m3x., crepeorun. M.: Pyc. s13., 1988. 750 c.
Hepcecann B.C. ®unocodus npasa. M.: UHOPA-M: Hopma, 1997. 652 c.
IInaton. [TomHOE cobpanmne counHeHuit B omaoM Tome. M.: M3a-so AJIbOA-KHUI'A, 2016. 1311 c.
dunocodhekuii SHIMKIONeANYeckuil cioBapb / Penkon.: C.C. Asepunnies, 3.A. Apa6-Ornsl, JI.O.
Wnenaes u ap. 2-e uza. M.: Cos. sHimkironeaus, 1989. 815 c.
Hogeitmmit ¢punocodeknii coBaps / [log pen. A.A. I'pumanoBa. Munck: M3x. B.H. Ckakyn, 1998.
896 c.
Crpanunpl ucropun: noueMy CCCP He monmepskan MPOEKT JeKiIapalud O IpaBax dYenoBeka?
[Dmextponnsiit pecype]. URL: https:/news.un.org/ru/audio/ 2016/ 12/1038451.
Bceeobmas gexmapanus npas denoBeka. [Ipunsara pesomonueit 217 A (I1I) 'erepanbHoit AccamOiien
OOH or 10 pnekabps 1948 roma. [OnektponHseiéi pecypc]. URL: https://www.un.
org/ru/documents/decl conv/declarations/declhr.shtml
O Jleknmapanuu mpaB U CBOOOJ YeNOBEKa W TpaKIaHWHA: TOCTaHOBIeHHeM BepxoBHoro CoBeTa
PC®CP ot 22.11.1991 Ne 1920-1. [Dnektponnsiii pecypc]. URL: https://www.consultant.ru/
document/cons.doc LAW 3788/
Ilo nmenmy o mpoBepke KOHCTUTYLHOHHOCTH NoJoKeHH cTtatbu 1 @DepepanpHoro 3akoHa "O
patuduKanuu KOHBEHLMH O 3al[UTe NpaB YelIOBEKa M OCHOBHBIX CBOOOJ W TPOTOKOJIOB K HEl'",
nyHKTOB 1 u 2 crtateu 32 denepanbHoro 3akona "O MEXIyHApOJHBIX JTOTrOBOpax Poccuiickoii
OQepnepaunn”, yacted nepBod W 4yeTBepTod cTaThu 11, myHkTa 4 yactu yeTBepTOd cTaThu 392
I'paxxmanckoro mpoueccyanbHOoro koaexca Poccuiickoit ®epepanuu, yacteil 1 m 4 crateu 13,
nyHkTa 4 gactu 3 ctateu 311 ApOurpaxkHOro nporeccyaibHoro kojekca Poccuiickoit deneparmy,
yacted 1 u 4 cratem 15, nynkra 4 wactu 1 crateu 350 Kogekca aaMHHHCTPaTUBHOTO
CYJOIIPOM3BOJICTBA POCCUICKON (enepauuu M MyHKTa 2 4acTH yeTBepToil crate 413 YromoBHO-
IpoleccyanbHoro konaekca Poccuiickoil denepauuu B CBSI3U € 3alpOCOM TPYyNIbI JEIYyTATOB
I'ocynapctBennoit Jlymsr: [loctanosnenune Koncturynuonnoro Cyna PO ot 14.07.2015 Ne 21-I1.
[DnexTponnsiii pecype]. URL: https://www.consultant.ru/ document/cons_doc LAW_ 182936/
ITytun 3asBui, 9yto PO He OTKa3bIBaeTCS OT MPUHIMIIOB BCEOOIIEH AEKIapalyy IpaB YesoBeKa.
[OnexTponnsriii pecypc]. URL: https://www.interfax. ru/russia/934624
IIpaBooxpaHUTENBHBIE OPTaHbL: KypC JEKIN 1 yueOHo-MeToquaeckune marepuansl / [lox pexa. H0.A.
Jlyknuesa. CII6.: Actepuon, 2020.
Ilo neny o mpoBepke KOHCTHUTYIIMOHHOCTH Ykaza [Ipesupenta Poccwuiickoit @enepaunn ot 28
okTsa0ps 1992 roma "O mepax Mo 3ammre KOHCTUTYIIMOHHOrO cTpos Poccuiickoit Demeparmny:
Iocranosnenne KoncturymmonHnoro Cyma PO ot 12 depans 1993 r. No 3-I1. [DnexTpoHHBII
pecypc]. URL: https://www.consultant.ru/document/ cons doc_law 6082/
O mnomunuu:  denepan. 3akoH or 07.02.2011 Ne 3-®3 [Onexrponnsiii pecypc]. URL:
https://www.consultant.ru/document/ cons_doc_ LAW 110165/
O mpokyparype Poccuiickoit @enepanuu: denepan. 3axon ot 17.01.1992 Ne 2202-1. [DneKTpOHHBIH
pecypc]. URL: https://www.consultant.ru/document/cons doc LAW 262/
00 YnosHOMOUYEHHOM IO TpaBaM 4yelioBeka B Poccuiickoit denepanuu: ¢enep. KOHCT. 3aKOH OT
26.02.1997 Ne 1-OK3 [OnexTponHbIit pecypcl]. URL:
https://www.consultant.ru/document/cons_doc LAW 13440/
OO0 ynoaHOMOYEHHBIX TI0 mpaBaM pebeHka B Poccuiickoit denepanuu: denep. 3axkon ot 27.12.2018
Ne  501-®3.  [Onextponnmiii  pecypc]. URL: https://www.consultant.ru/document/
cons_doc law 314643/
O0 yIoJIHOMOYEHHBIX IO 3allUTe MpaB NnpeanpuHuMatesed B Poccuiickoit denepanuu: denep.
3akoH oT 07.05.2013 Ne78-®3. [Dnextponnsiii pecypc]. URL:  https://www.consultant.ru/
document/ cons_doc law 145997/
O cynebHoii cucteme Poccuiickoit ®enepanuu: denep. KoHCT. 3akoH oT 31.12.1996 Ne 1-OKS3.
[Dnextponnsiii pecype]. URL: https://www.consultant.ru/document/cons_doc law 12834/

170


https://news.un.org/ru/audio/%202016/%2012/1038451
http://www.un.org/ru/documents/ods.asp?m=A/RES/217(III)
https://www.consultant.ru/%20document/cons
https://www.consultant.ru/%20document/cons
https://www.consultant.ru/
https://base.garant.ru/12111600/
https://base.garant.ru/12111600/
https://base.garant.ru/12111600/
https://www.consultant.ru/document/
https://www.consultant.ru/document/
https://www.consultant.ru/
https://www.consultant.ru/%20document/
https://www.consultant.ru/%20document/

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

171

CoBpemeHHas Hayka n uHHoBauumn. 2025. Ne 4
References

Konstitutsiya Rossiiskoi Federatsii (prinyata vsenarodnym golosovaniem 12.12.1993 s
izmeneniyami, odobrennymi v khode obshcherossiiskogo golosovaniya 01.07.2020). [Ehlektronnyi
resurs]. URL: https://www.consultant.ru/document/cons_doc_law 28399/

Dal' V.I. Tolkovyi slovar' russkogo yazyka. Sovremennaya versiya. M.: ZAO Izd-vo EHKSMO-
Press, 2000. 736 s.

Ozhegov S.I. Slovar' russkogo yazyka: Ok. 57000 slov / Pod red. chl.-korr. AN SSSR N.YU.
Shvedovoi. 20-¢ izd., stereotip. M.: Rus. yaz., 1988. 750 s.

Nersesyants V.S. Filosofiya prava. M.: INFRA-M: Norma, 1997. 652 c.

Platon. Polnoe sobranie sochinenii v odnom tome. M.: Izd-vo AL'FA-KNIGA, 2016. 1311 s.
Filosofskii ehntsiklopedicheskii slovar' / Redkol.: S.S. Averintsev, EH.A. Arab-Ogly, L.F. Il'ichev i
dr. 2-e izd. M.: Sov. ehntsiklopediya, 1989. 815 s.

Noveishii filosofskii slovar' / Pod red. A.A. Gritsanova. Minsk: Izd. V.N. Skakun, 1998. 896 s.
Stranitsy istorii: pochemu SSSR ne podderzhal proekt deklaratsii o pravakh cheloveka?
[Ehlektronnyi resurs]. URL: https://news.un.org/ru/audio/ 2016/ 12/1038451.

Vseobshchaya deklaratsiya prav cheloveka. Prinyata rezolyutsiei 217 A (III) General'noi Assamblei
OON ot 10 dekabrya 1948 goda. [Ehlektronnyi resurs]. URL: https://www.un.
org/ru/documents/decl conv/declarations/declhr.shtml

O Deklaratsii prav i svobod cheloveka i grazhdanina: postanovleniem Verkhovnogo Soveta RSFSR
ot 22.11.1991 Ne 1920-1. [Ehlektronnyi resurs]. URL: https://www.consultant.ru/
document/cons.doc LAW 3788/

Po delu o proverke konstitutsionnosti polozhenii stat'i 1 Federal'nogo zakona "O ratifikatsii
konventsii o zashchite prav cheloveka i osnovnykh svobod i protokolov k nei", punktov 1 i 2 stat'i 32
Federal'nogo zakona "O mezhdunarodnykh dogovorakh Rossiiskoi Federatsii", chastei pervoi i
chetvertoi stat'i 11, punkta 4 chasti chetvertoi stat'i 392 Grazhdanskogo protsessual'nogo kodeksa
Rossiiskoi Federatsii, chastei 1 i 4 stati 13, punkta 4 chasti 3 stati 311 Arbitrazhnogo
protsessual'nogo kodeksa Rossiiskoi Federatsii, chastei 1 i 4 stat'i 15, punkta 4 chasti 1 stat'i 350
Kodeksa administrativnogo sudoproizvodstva rossiiskoi federatsii i punkta 2 chasti chetvertoi stat'i
413 Ugolovno-protsessual'nogo kodeksa Rossiiskoi Federatsii v svyazi s zaprosom gruppy deputatov
Gosudarstvennoi Dumy: Postanovlenie Konstitutsionnogo Suda RF ot 14.07.2015 Ne 21-P.
[Ehlektronnyi resurs]. URL: https://www.consultant.ru/ document/cons_doc LAW 182936/

Putin zayavil, chto RF ne otkazyvaetsya ot printsipov vseobshchei deklaratsii prav cheloveka.
[Ehlektronnyi resurs]. URL: https://www.interfax. ru/russia/934624

Pravookhranitel'nye organy: kurs lektsii i uchebno-metodicheskie materialy / Pod red. YU.A.
Lukicheva. SPb.: Asterion, 2020.

Po delu o proverke konstitutsionnosti Ukaza Prezidenta Rossiiskoi Federatsii ot 28 oktyabrya 1992
goda "O merakh po zashchite konstitutsionnogo stroya Rossiiskoi Federatsil»: Postanovlenie
Konstitutsionnogo Suda RF ot 12 fevralya 1993 g Ne 3-P. [Ehlektronnyi resurs]. URL:
https://www.consultant.ru/document/ cons _doc_law 6082/

O politsii: federal. zakon ot 07.02.2011 Ne 3-FZ [Ehlektronnyi resurs]. URL:
https://www.consultant.ru/document/ cons doc LAW 110165/

O prokurature Rossiiskoi Federatsii: federal. zakon ot 17.01.1992 Ne 2202-1. [Ehlektronnyi resurs].
URL: https://www.consultant.ru/document/cons_doc LAW 262/

Ob Upolnomochennom po pravam cheloveka v Rossiiskoi Federatsii: feder. konst. zakon ot
26.02.1997 No 1-FKZ [Ehlektronnyi resurs]. URL:
https://www.consultant.ru/document/cons_doc LAW 13440/

Ob upolnomochennykh po pravam rebenka v Rossiiskoi Federatsii: feder. zakon ot 27.12.2018 Ne
501-FZ. [Ehlektronnyi resurs]. URL: https://www.consultant.ru/document/ cons_doc_law 314643/
Ob upolnomochennykh po zashchite prav predprinimatelei v Rossiiskoi Federatsii: feder. zakon ot
07.05.2013 Ne78-FZ. [Ehlektronnyi resurs]. URL: https://www.consultant.ru/ document/
cons_doc law 145997/

O sudebnoi sisteme Rossiiskoi Federatsii: feder. konst. zakon ot 31.12.1996 Ne 1-FKZ.
[Ehlektronnyi resurs]. URL: https://www.consultant.ru/document/cons_doc law 12834/



Modern Science and Innovations. 2025. No. 4

HNudopmanust 006 aBTope
Anexcanap I'puropbeBuy MacajioB — JOKTOp MOJUTHYECKUAX HayK, mpodeccop, mpodeccop Kadenps
KOHCTUTYIIHOHHOTO ¥ TpakJaHCKoro mpasa, CtaBponosbckuil ¢umman KpacHOIapckoro yHWBEpCHTETa
MB/] Poccuu, . CraBpormosns, np. Kynakosa, 43, +79280120702, masalovag@inbox.ru

KongaukT nHTEpecoB: aBTOp 3asBIsAET 00 OTCYTCTBUU KOH()IMKTA HHTEPECOB
Information about the author

Alexander G. Masalov — Doctor of Political Sciences, Professor , Professor of the Department of
Constitutional and Civil Law, Stavropol Branch of the Krasnodar University of the Ministry of Internal
Affairs of Russia, Stavropol, Kulakov ave., 43, +79280120702, masalovag@inbox.ru

Conflict of interest: the author declares that there 1s no conflict of interest

172


mailto:masalovag@inbox.ru

CoBpemeHHas Hayka n uHHoBauumn. 2025. Ne 4

CoBpeMeHHas Hayka U nHHOBarmu. 2025. Ne4. C.173-181 Modern Science and Innovations. 2025;(4):173-181
TOJIMTUYECKUE HAYKU POLITICAL SCIENCE

Hayunas crates

https://doi.org/10.37493/2307-910X.2025.4.20

Kpurnueckast 3JiuT0/10IUs:
METO10JIOIMYeCKHe OCHOBBI H aKTya/IbHbI€¢ BOINPOCHI Pa3BUTHUA

Kapa6ymenko ITagen Jleonnaosuu '

'Actpaxanckuit rocynapcTBeHHsli yHuBepcuter mMm. B. H. Tatumesa (1. 20a, yn. TaTumesa, r. AcCTpaxaHb,
414056, Poccus)

'Pavel_karabushenko@mail.ru; ORCID iD https://orcid.org/0000-0003-2776-4089

* ABTOpP, OTBETCTBCHHBIM 32 TICPEITUCKY

AnHoTtanusi. Beedenue. B crtathe paccMOTpeHa KpUTHYECKas SIUTOJOTHS MpeAcTaBisionias coboi
paszmen OOJNBILOW 3NIUTOJOTHMH, KOTOPBIA 3aHMMACTCS BONPOCAMH BEPHU(PHUKALMM SIUTOIOTHMYECKOTO
3HAHUA, YCTAHOBJICHHUE IOCTOBEPHOCTH YITUTHOCTH (OJaromapsi KOTOPOH CyOBEKT Ha3bIBACTCS DIHUTON), U
9KCHEPTH30H MPOPEeCcCHOHATLHONW JOCTATOYHOCTH B MPOPECCHOHANBHOW JESTEIBHOCTH AIIUTHBIX
coobmiectB. Cama BIUTONOTHSI TIOHMMAaeTcs KaK KOMIUIEKCHAs TUCHUIUIMHA O CYIIHOCTH (eHOMEHa
SNIUTHI U 3JIUTHOCTH B UX UCTOPUYECKOM pa3BUTHU. U Kak MOKa3bIBaeT OMBIT, HE BCErAa CYXAEHHUsS 00
9NIKTE OTBEYAIOT HAYYHBIM HOpMaM. Kak W3BEeCTHO, KpUTHKA BCETa MOApa3syMeBaeT pa3doop, 00CykaeHHe
KOTO - HMJHM Yero-Imbo ¢ UENbI0 OLUECHHUTh JTOCTOMHCTBA W BBIIBUTH HENOCTaTKH. 110 OTHONIGHWIO K
JNIUTONIOTUM €€ KPUTHYECKas 4YacTh BBINOJHSET pOJIb BHYTPEHHETO WHKBU3UTOpPaA (ClenoBaTesns).
Kputndeckuii monxoa AWCUMIUIMHUPYET M HpUy4YaeT K BHHUMATEIbHOMY M 0oJiee OTBETCTBEHHOMY
oTHomeHnt0 K wuHbopMmanuu. Ifens paboThl — NpPOAHANM3UPOBATH MECTO W POJIb KPUTHYECKOM
3JIUTOJIOTUU B CHUCTEME BIIUTOJIOTHYECKOTO 3HaHUs. Mamepuanst u memoosl. B cTaTbe HMCIOIb30BaHbI
CHUCTEMHBII IOJIX0A, HCTOpHOrpapuyeckuii aHaiu3 MOCIEOHUX 3JIUTOJOIMYECKHX HCCIICAOBaHUH.
Pesynomamot u o6cysycoenue. OTMEUCHO, YTO DIUTOIOTUUECKHUE IICHHOCTH MEHSIOTCS] B 3aBUCUMOCTH OT
UCTOPUYECKOW DJIOXH M HYXKJAIOTCS B IOCTOSHHOM JTHAJIEKTHYECKOM cOMpoBOXkAeHUU. Ocoboe
BHUMaHHE YJeNeHO BompocaM Bepudukanuu u paszoOmadenuto (danbcudukanmu. PaccMorpens
HEKOTOPBIE aKTyaJIbHbIE aCMEKThl MPAKTUYECKON JIEATENIbHOCTH KPUTUYECKON SITUTOIOTHH. 3aK1i0uenue
[Momu€pkHyTa pPOJIb KYJIBTYPHOH 3JIUTHI OCOOCHHO B YCJOBHSIX Pa3BUTHS IIM(PPOBBIX TEXHOJOTHUH U
MCKYCCTBEHHOT'O MHTEIJIEKTA IIOCJICAHEr0 BPEMEHHU.

KiroueBble cj10Ba: 37IUTONIOTHUS; KPUTHKA; (PEHOMEH JIUTHI U 3JIMTHOCTH; METOOJIOTHS; BepUPHUKaLIUS;
banbcuduKanus; MOIUTHYECKUH KapHABAIT; aKTyaJIbHbIE TPOOJIEMBI.

Jnsa umtupoBanusi: KapaGymenko II. JI. Kpurndeckass nuTonorus: MeTONOJOTMYECKHE OCHOBBI U
akTyanbHble Bompochkl pa3Butusi // CoBpemeHHas Hayka W uHHOBammu. 2025. Ne 4. C. 173-181.
https://doi.org/10.37493/2307-910X.2025.4.20

KonduaukT nHTEpeCcoB: aBTOp 3asBISET 00 OTCYTCTBUH KOH(MIMKTA HHTEPECOB.
Crarps noctynmiia B pegakiuio 01.10.2025;

onobpeHa nocie peueHsuposanus 01.11.2025;
npuHsaTakmyomkannu01.12.2025.

© Kapa0Oymienko IT. JI., 2025
173


mailto:Pavel_karabushenko@mail.ru
https://orcid.org/0000-0003-2776-4089

Modern Science and Innovations. 2025. No. 4

Research article
Critical elithology: methodological foundations and current issues of development

Karabushenko Paul L'

! Astrakhan State University named after V.N. Tatishchev (20a, st. Tatishcheva, Astrakhan, 414056, Russia)
"Pavel karabushenko@mail.ru ; https://orcid.org/ iD0000-0003-2776-4089
*Corresponding author

Abstract. Introduction. Critical elitology is a branch of large elitology that deals with the verification of
elitological knowledge, the establishment of the authenticity of elitism (which makes an individual an
elite), and the examination of professional sufficiency in the professional activities of elite communities.
Elitology itself is understood as a comprehensive discipline about the essence of the phenomenon of the
elite and elitism in their historical development. As experience shows, not all judgments about the elite
meet scientific standards. As is well known, criticism always implies an analysis, discussion of someone
or something in order to evaluate the merits and identify the shortcomings. In relation to elitology, its
critical part performs the role of an internal inquisitor (investigator). A critical approach disciplines and
accustoms to a careful and more responsible attitude towards information. The purpose of the work is to
analyze the place and role of critical elitology in the system of elitological knowledge. Materials and
methods. The article uses a systematic approach and a historiographical analysis of recent elitological
studies. Results and discussion. 1t is noted that elitological values change depending on the historical era
and require constant dialectical support. Special attention is paid to the issues of verification and exposure
of falsification. Some relevant aspects of the practical activities of critical elitology are considered.
Conclusion The role of the cultural elite is emphasized, especially in the context of recent developments
in digital technologies and artificial intelligence.
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Introduction.

From the history of science, we know that all classical theories eventually become
outdated and conflict with new realities. The world is changing and demands that science keep
pace with it, rather than drag it back into the past with its dogmas. The difference between the
past and history is that the latter claims scientific truth, while the former claims objectivity.
History is scientifically evaluative, while the past can contain both reliable and unreliable
information.

Elitology is understood as a comprehensive, specialized science studying the
phenomenon of elites and elitism. It is phenomenological in nature, characterized by both
extreme generalizations and specific specificities. Critical elitology analyzes and judges the
merits and demerits of elites, analyzing and evaluating their moral and professional activities. In
relation to elitology itself, its critical component acts as an impartial judge, identifying and
identifying errors and contradictions, providing analytical assessments, and verifying the
reliability and authenticity of everything related to the phenomenon of elites/elitism. The
elitologist is guided by the principle of «trust, but verify ," for "a healthy distrust is the path to
productive collaboration."
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Criticism means searching for the new within the existing old. And the key here is to
adhere to the principle of Occam's razor: «Non sunt entia multiplicanda praeter necessitatem " ("
One should not multiply things unnecessarily "). Constructive criticism allows for improvements
where none are expected. Through it, hidden resources are activated and qualitative advances in
scientific knowledge are achieved. This is precisely what critical elitology aims to achieve in its
practical work.

Methodological foundations of critical elitology

Elitological notions are not objective and require constant correction by critical elitology.
Therefore, the role of critical assessment and self-assessment is always important, especially
when analyzing phenomena such as the elite and elitism. The task of critical elitology is to
clarify the relevance of classical theories in an ever-changing reality and to reexamine the
existing authority of classical theories. The key is to understand the dialectic of elite
development, accurately determine the hermeneutic content of the information left by elites, and
uncover elite symbolism and cultural-historical codes.

In critical elitology, we can distinguish two vectors of research: 1) epistemological —a
critical analysis of elitological research; and 2) ontological —a critical analysis of the practices
of the elites themselves. These directions define the very specificity of the scientific activity of
elitological knowledge.

It's especially worth noting that the elite/elite phenomenon is historical, sociocultural, and
professional in nature. Each profession has its own elite groups with their own sets of value
assessments. This specialization leaves its mark on all elitological studies. Hence, the specific
methodological approach required to analyze each professional group.

The methodological foundation of critical elitology is based on research methods such as
dialectics, hermeneutics, comparative studies, semiotics, and historicism. This combination of
methods ensures its independence, objectivity, and adequacy.

For example, dialectics allows us to identify the dynamics of the development of the elite
and elitism, to establish the rhythms and characteristics of their development, and to identify
existing contradictions between form (elite) and content (elitism). Dialectics refutes the elite's
desire for institutionalized stability (staticity) and points to the constant changes occurring within
and around it.

Hermeneutics reveals to elitology the hidden aspects of elite existence, the mode and
character of their thought, helps to establish the quality of their intellectual potential, and reveal
the cultural characteristics of their everyday and professional language. Historical elites (now a
thing of the past) exist in the form of the historical texts they left behind. For elitology, it is
crucial to objectively assess their quality during their lifetimes. For current elites, hermeneutics
can be revealing, as it can reveal not only their obvious strengths but also their hidden flaws.
Aiding dialectic, hermeneutics identifies the contradictions that exist within elites, thereby
pointing to the dynamics of their development.

Comparative studies also plays a special role. Elites themselves are accustomed to
constantly comparing themselves with others (especially with competitors). For them,
comparison is an opportunity to showcase their qualities in a more favorable light and portray
their enemies in a negative light. For critical elitology, comparative studies allows for the
establishment of universal criteria for assessing elite quality, the development of a ranking of
elites within the elites themselves, and the identification of distinctive features. As a complement
to hermeneutics, the comparative method allows for the identification of similarities and
differences between various texts that construct the character of specific elites or individual
members.

Semiotics reveals the communicative connections and signs (symbols, images) that elite
groups use in their communication. Each historical elite may have its own distinct set of symbols
and codes that reflect their uniqueness. The same applies to the specifics of their professional
specialization.
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The principle of historicism seeks to establish certain historical patterns in the
development of elites, describing their development through concepts such as elitogenesis,
elitocracy, and elitocide. Elitological historicism presupposes an analysis of research objects in
relation to the specific historical conditions of their existence. It strives for an adequate and
objective disclosure of cultural codes and the establishment of algorithms by which professional
elite communities exist and develop.

All this allows us to view the elite/elitism as a phenomenon that exerts a significant
influence on history, culture, and social life. While classical elite theories focused primarily on
sociopolitical elites, elitology focuses on the activities of professional elite communities and the
specific characteristics of their elite qualities. This is precisely why elitology is more in need of
critical assessment and increasingly subject to scientific verification procedures.

Critical elitology is not so much a critique ("destruction") of existing theories as it is an
opportunity for their subsequent constructive correction and development. It is a rational
identification of contradictions existing in both the theory and practice of elites. This is the path
of elitological maieutics, which intelligently asks questions about the authenticity of elite
existence and the qualitative validity of their elitism. To do this, it must critically examine
elitism, revealing and proving its substantive component as truly unique and select. And if not
for everyone, then at least for many. In short, critical elitology is the midwifery of greater
elitology.

The current issues of critical elitology include such problems as: 1) establishing
authorship and creating an objective portrait of a historical figure (personalism); 2) clarifying
theoretical positions and relevance; 3) verifying falsification; 4) qualifying professional expertise
(identifying the real professional level of an elite subject); 5) analyzing intra-elite discourse,
recording disagreements in elitological research and the diversity of elitological experience; 6)
identifying the causes of ethical violations in academic science and in professional elite practice
(axiological analysis), etc. Let us now consider these problems in more detail.

Current issues in the development of critical elitology

Critical elitology focuses on refining classical theories of elites, adding to and correcting
existing inaccuracies, discrepancies, and misconceptions. In this regard, critical elitology has
always existed spontaneously, in the form of in-person and remote discussions on current
elitological topics. In this paper, we merely summarize what already exists, attempting to
identify some of its patterns.

Critical elitological personalism. To conduct a hermeneutic examination, it is necessary
to initially understand the personality traits of the author of a text/speech. Establishing
authorship and creating an objective portrait of a historical figure becomes a priority for critical
elitology. World literature has seen instances of a work being authorless. For unknown reasons,
an anonymous author may wish to remain anonymous. Such cases are not uncommon and can be
explained by many factors. However, for hermeneutics, the absence of an author is an extremely
undesirable situation, as it creates a shadow zone in the text being studied. Personalistic elitology
pays particular attention to the motives of such historical figures. [3] It is precisely these motives
that most often hold the answer to the question of why a subjective description of reality does not
correspond to its objective reality.

Vague anonymity also arises when politicians publish texts written for them by their
aides. Anonymity on the one hand (the public often doesn't know who actually writes politicians'
official speeches) and hidden plagiarism on the other (the politician publicly presents someone
else's work as their own) further confuse the situation.

Clarification of theoretical propositions and relevance. As noted above, classical theories
tend to become outdated, which deepens their disconnect with reality. Critical elitology
represents a necessary "mechanism" for the constant refinement and correction of existing
theories, testing their relevance and validity.

Classical elite theories (G. Mosca, V. Pareto, R. Michels) were developed in the early
20th century, amidst the conditions of developed imperialism (colonialism), mass political
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movements (the so-called "revolt of the masses"), world war, and so on. They reflected the
cultural codes of their time and expressed the values and ideals that existed at the time. The
realities of the 21st century are different. Both the changes that have occurred in the world and
the transformations taking place today force us to reassess and understand classical theories. The
most significant change was the emergence, in the late 20th century, of a comprehensive science
(elitology), which no longer studies individual elite groups but rather comprehensively explores
the phenomenon of elites/elitism.

Verification of falsification. Control over information has always been and remains the
most important professional attribute of the elite. Elites always claim to possess the truth, but
they either distribute it sparingly to the masses or conceal it entirely from the public. Elites
(especially political ones) always strive to appear better in history than they actually were. It is
for this reason that political falsifications proliferate throughout history and give rise to various
myths and legends. Critical elitology engages in various political exposés. It exposes both the
false praise of the supposed virtues of supposedly "great politicians" and the crises that arise
from the erroneous actions of unpopular politicians. Political history shows that elites have a
pathological fear of the truth. Crimes stemming from these crimes fill the political history of
such elites. They envy those who are better than them. The elite sit as the best of the best. But not
all who enter the elite achieve this state.

Professional qualification assessment. Determining the true professional level of an elite
subject is a crucial step in establishing elite identity. It is a kind of "litmus test" that reveals
whether this subject or elite group is a genuine or a sham elite. In the elite/elite phenomenon,
there is always a split between the genuine and the sham elite. The quasi-elite is a dark shadow
that constantly looms over the genuine elite. And quite often, the public perceives something as
elite that is not actually one.

It is well known from world history that political elites constantly require confirmation of
the effectiveness of their public administration. [8] The personnel composition of political elites,
in particular, is constantly changing. "Entry and exit" from elite groups is often accompanied by
serious political crises. And professional quality is not always the determining factor in selection.
If, in practice, elites prove incapable of determining the true quality of candidates for leadership
positions, then critical elitology becomes the last "fortress" that can tell the truth about this
personnel manipulation. Closely related to this topic is another problem — the problem of elite
selection.

The problem of adequate elite selection. Critical elitology is concerned with expert
assessment of the professional competence of elite subjects, and the extent to which they act
professionally. A low level of competence always raises suspicions that the subject is in the
wrong place (their personal merits do not correspond to their high status). The main source of
elite selection is the University and higher professional elite education. [12]

Elite education plays a significant role in addressing this issue, as the fundamental
mechanism for selecting the very best personal qualities and creating a truly elite persona. At the
same time, the problems of negative elite selection are clearly manifested and analyzed within
the framework of carnival political culture. Political carnival is the ultimate manifestation of elite
decadence, their systemic decline, and moral corruption. For carnival elites, the institution of
reputation is dead, and they no longer need it. For such elites, selection itself is unimportant, and
the very fact of being among the elite is paradoxical.

The problem of negative elite selection brings elitology research directly to the topic of
political carnival and carnival political culture. [6] Political carnival is understood as a kind of
elite deviation, a collection of anecdotal incidents, a provocation, and a scandal. [See: 9; 18] It is
a world of special (spoiled) relationships, which by their very nature demonstrate to everyone
what elites should never be. Political carnival is a denial of the very existence of the elite, since it
is entirely based on fakes, imitation, and pseudo-reality. It is a quasi-world, a pseudo-reality in
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which false elites and their false political leaders exist. But for critical elitology, a negative
example is also of particular importance, since it demonstrates the antithesis of the elite.

Intra-elite discourse. The analysis of intra-elite discourse involves documenting
emerging disagreements in elitological research, as well as analyzing the diversity of elitological
experience, which constantly emerges from objective reality. As historiographical experience
shows, there is not always unity in the academic community in assessing the qualities of elites.
This largely reflects the diversity existing within the elites themselves. Unity of opinion is a sign
of ideological dogmatism, not scientific objectivity. The point here is to prevent extreme
opinions, assessments, and conclusions from leading to the destruction of the very foundations of
elitology. A dialectical approach, on the contrary, welcomes the presence of contradictions and
their constructive resolution.

Axiological Analysis. Critical elitology faces the task of promptly identifying the causes
of ethical violations in academic science and in professional elite practice. All this points to the
need for a prompt axiological analysis of the existing professional practices of elites and their
leaders. Elites (especially political ones) too often cross the ethical threshold and find themselves
on the other side of good and evil. It is precisely these kinds of cases that should become a
special subject of study for critical elitology. The topic of ethics is one of the central themes for
greater elitology. It is always relevant for all professional elite communities. In addition, critical
elitology faces the task of exposing the political pathology of ruling elites. As is well known,
pathology studies disease processes and conditions in a living organism. Pathology is a deviation
that causes suffering both to the elites themselves and to those they govern. The extreme form of
this elitist pathology is "rabies," manifested in various types of phobias, especially photophobia.
At the root of all this lies envy, which becomes the basis for all the crimes of such elites. The
image of "political rage" perfectly fits the carnival-like political elites. [See: 6; 9]

Combating the "witch hunt.” Critical elitology also combats the elitist prejudices that
influence the opinions of elitologists and introduce distortions into the corresponding scientific
picture of the world. These include the demonization of political enemies, various phobias (such
as the Russophobia of modern Western elites), the personality cult of the leader, class
egocentrism (which asserts the select culture of some and the insignificance of others), and so
on. In the practices of political elites, the idealization of some (their own) and the demonization
of others (theirs) is the norm in the struggle for power. In the context of digitalization, this
struggle acquires new features and new characteristics. [13] And critical elitology must promptly
propose new techniques that could mitigate these new threats of distortion (falsification) of
political reality.

General questions. Critical elitology calls for avoiding extremes in judging elites, i.e.,
one cannot blindly and unconditionally trust elites, just as one cannot deny everything that comes
from them. An extreme position insists that elites (especially political ones!) should never be
trusted at all. This essentially nihilistic position, somewhat tantamount to conspiracy theory, does
not stand up to elitological criticism, since it denies elites the right to speak the truth. Such
extremes should be avoided.

Critical elitology also points to vulnerabilities in the development of scholarship on the
phenomenon of the elite/elite. Using historiography, it reveals areas of theoretical development
where gaps exist or where the greatest number of questions and unresolved issues accumulate.
One such problematic area is the interaction between political and cultural elitology. The role of
the cultural elite manifests itself in the development of not only art and science, but also in the
construction of the foundations of empires. [2] And it is precisely this issue that has not received
its due theoretical development. Another such "weakness" is personalistic elitology.

The topic of personality is one of the central themes in humanitarian elitology. This is
particularly true for questions related to the analysis of such categories as "perfection," "ideal,"
"cultural elitism," and "creativity." [See: 10-11] It is through these theories that elitology reveals
the characteristics of elite culture and the activities of elite cultural individuals. [See: 16-17]
Cultural elitology explores the world of the creatively active and elite-productive individual.
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This is precisely why it requires methods such as hermeneutics and semiotics, since without
them, the personalistic aspect of the elite/elite phenomenon will simply be closed to this type of
research. [See: 4] The motives for the behavior of such individuals will be unclear without a
detailed examination of their individual characteristics.

There is a danger that artificial intelligence could give rise to a similarly artificial elite.
The very word "artificial" suggests a counterfeit (surrogate) for the real (genuine). [1] The topic
of falsification does not arise in this context by chance, but is a logical continuation. In the
future, elites will increasingly face the problem of falsification. In the context of accelerated
processes, this will lead to a shortage of time for verification. The latter will limit the critical
verification of information, which automatically generates a wave of errors and new fakes. [15]
Politicians will become increasingly dependent on PR strategies based on the use of Al, which
could give rise to a new kind of "enslavement." [14]

In the digital age, the question of the elite's new professional identity [5] and changes in
the quality of their professional training are becoming increasingly pressing, as are
transformations in their worldview and thinking. [7] Digital society is developing a new system
of relationships (demands) for its new digital elites. And these demands increasingly conform to
the criteria of meritocracy. Therefore, when faced with the moral choice between oligarchy and
meritocracy, elitology will always favor the latter.

Conclusion

The methodological foundations and key current issues of critical elitology we have
examined allow us to draw some preliminary conclusions. First, we note that critical elitology
performs a crucial verification function related to establishing the truth about the elite and its
phenomenological qualities (elitism). For the academic community, it is crucially important
whether it is dealing with an elite or a counterfeit version of it. The answer to this fundamental
question largely determines the credibility of subsequent answers to other (clarifying) questions.

Secondly, critical elitology exposes ethical violations in the professional activities of elite
communities. It is precisely ethics that most often falls outside the purview of academic
elitology. Elitologists (especially political ones) are extremely reluctant to address this topic,
which is in fact fundamental to the elite. But there is so much speculation and manipulation
surrounding all this that any elitological study always risks escalating into a political scandal
with highly uncertain consequences.

Finally, critical elitology engages in a comprehensive study of political pathology, as
defined by the deviant behavior of ruling elite groups. This experience allows not only to
critically expose the negative aspects of ruling elites but also to prevent such elements from
coming to power. Thus, critical elitology precedes elitological engineering, which is concerned
with the creation of new breeding models. The future will largely depend on such projects to
establish solid foundations for meritocratic elites and relegate oligarchic structures to the distant
past.
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Abstract. Introduction. The article provides a conceptual analysis and the author's definition of the term
"elite", which is actively used in journalism and scientific literature, but does not have a clear
terminological meaning. Materials and methods. The author suggests understanding an elitist as a
representative of a stratum close to the elite, but not one of them: this is a person with elite inclinations
and potential, who, however, does not have enough authority, responsibility and fame to be considered a
full-fledged elite. Results and discussion. A classification system is introduced ("elite subject", "elite
person", "elite personality") to more accurately describe the stratification within elite groups. The role of
elitarians as "acting elites" in the context of the crisis of traditional elites is revealed, and the concept of
"elitarium" is explored as a symbolic space for the functioning of elites, with a distinction made between
political and cultural elitariums. Conclusion. Based on the conducted research, it can be concluded that
the substitution of the true elite by the elitists is a key characteristic of the current political crisis.
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Introduction. The current stage of development in socio-political science is
characterized by an active search for and refinement of conceptual frameworks capable of
adequately reflecting an increasingly complex social reality. One of the key areas requiring
conceptual clarity is elitology, which studies the structure, mechanisms of formation, and
transformation of elite groups in society. Recently, the term "¢litaire" has become firmly
established in scholarly and journalistic discourse. Despite its frequent use, it remains vague and
has not received universal academic recognition. Its spontaneous use to describe a wide range of
phenomena—ifrom the elite's inner circle to marginalized individuals aspiring to elite status—
creates terminological confusion and complicates scholarly analysis.

For modern elitological science the clarification of this or that new term is of
fundamental importance, then case emerging V scientific literature, or V Media. Sometimes
introduced terms turn out to be unsuccessful and non-viable. Sometimes happen obvious
terminological advances, and the new category accurately describes a specific objective reality.
Therefore, we should also clarify which objective reality exactly reality describes term "élitaire"
("elitist/elitistries ")[ 5].

Materials and methods. The methodological basis of the study was a qualitative analysis
of textual sources. The research materials included scientific publications on the problems of
elitology, political science and sociology, materials of elitology congresses, encyclopedic
publications, as well as journalistic works in which the analyzed term is actively used. The main
methods of the work were: conceptual analysis, allowing to identify the semantic core and
contexts of use of the term "elitist"; the comparative method applied to compare and differentiate
related categories ("elite", "pseudo-elite", "proto-elite", "establishment"); the classification
method used to construct a typology ("elite subject", "elite person", "elite personality"); as well
as an institutional approach, which contributed to the understanding of the "elitarium" as a
symbolic space and institution of elite functioning. The combination of these methods allowed
for a comprehensive theoretical analysis and the author's interpretation of the political categories
under consideration.

This concept is found in journalism and some scientific works,but it still hasn't received a
clear terminological meaning. Therefore, we will take the liberty and responsibility of providing
a preliminary description of this term.
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Research results and their discussion. Judging by By context, term elitist is used For
designations close to the elite, but still somewhat different from it, a layer of political and
cultural figures [1; 3]. This is the elite's inner circle, a potential reserve of elite personnel, but
still not quite the elite itself. Finally, the elites are the public that surrounds the elite and whose
opinions (advice) the elite takes needs or pretends to be in need.[ 6, p . 112-128; 7, p . 96]

An elitist (€litaire) is a person with elitist tendencies, with elite aesthetic tastes and ethical
views; bearer of elite cultural and professional values, endowed with elite abilities (certain
professional skills), which pursuit (having potential) become an elite and who, when the
opportunity arises, pretends to be an elite or takes a position some elite position (job title), but
without proper grounds for it. What is not what it takes for an elitist to become an elite is
authority, positive (constructive) fame, and the courage to take responsibility for being a real
human being. (A Not subject) of the elite.

In this regard, we introduce three warrants for understanding the essence of the elite: (1)
“elite subject”, (2) “elite person” and (3) “personality elites."

1. “Subject elites ”: private nothing Not notable representativeelites, more often total
imitating her presence, those. Direct analogue the concept of "elitist".

(2) “Elite Man’: an actively and independently acting representative of the elite, making
responsible decisions and bearing personal responsibility for them responsibility; pro higher
class.

(3) “Personality elites”: face, with which it is personified elite - leader, leader, guru
(spiritual leader, classic).

In the general context of our article, we are talking specifically about the “subjects” of the
elite, about elites.

The elitist does not live the full life of an elite man, he only exists and survives on the
threshold of the elite; he only breathes the feeling of the advent of elite status. The uncertainty of
his position (status) forces him to balance on the boundaries of the elite and pseudo-elite.

An elitist 1s someone who has access to elite values or resources possessed by the elite
and who, by virtue of this, poses as an elite; a defective elite, an imitation of an elite; a
situational subject of the elite. This classification applies falls under concept "establishment",
and "intelligentsia". But V difference from them, the elite still strives for power and very often
gets it. In contrast from them, elitist has opportunity to play in "acting" elite", but they hasn’t [4].

But an elite can also be a marginal person (in the past a wandering poet, philosopher,
hermit), not included in any of the existing his time of elite groups, but by its nature - "elite
man." History often classifies rear number to elite specific historical time such "radicals"
falling out from existing classifications. Such elites Singles are the exception to the rule; they are
the most positive example of how Even if you are not elite, you are still elite in spirit, in the
degree of your personal dignity, by vocation.

In political practice, in the absence of a real (genuine) elite, the elites begin to play the
role of the elite, i.e. to perform the functions of “acting elite” (G.K. Ashin), filling the resulting
empty space. In the context of the global crisis of political elites, we see this everywhere today.
Today there is no such a country in world where would be elites Not took top over the elite.

Elites transform V elites Then, When turn out to be helpless IN the chaos of the world and
cannot cope with the challenges of their time. They show their bankruptcy, their helplessness,
their disillusionment, and their indifference to what's happening. Eclecticism reigns in the elites'
minds, and they find it difficult to establish a logical order in their thinking. From here all their
spiritual qualities are mixed up values. Due to this deficiency, various values appear in science
every now and then. Genus Job, discrediting concepts "elite" And "meritocracy" because they
are not describing elites or meritocracy at all, but rather that “something” that is them accepted.

The elitists have always existed as a vague premonition of the emerging elites. The elite
circle is always structurally unformed individuals with the potential and aspirations to be elite.
Elites can unite into pressure groups and lobby for certain interests. But more often than not, this
is a Browniana movement of individual people. As soon as they manage to organize themselves,
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V their structure an early elite emerges. [7, p. 234]

Thus, the elitists are not yet the elite, but they are no longer the masses (simple ordinary
person); this inferior, failed elites, proto-elites; a kind of "elite broth" from which the elite
may one day be born. More often In general, the elites remain faceless and unknown “trash of
history.” Having had the opportunity, but never realizing itself in history as a full-fledged and a
self-sufficient historical figure.

Analysis political realities shows, What from Togo, Who before us Whether one is “elite”
or “elite” depends on the specific point of view — so, for local population This will "elite", A
For federal structures authorities - "elitist." Those above see shortcomings better than those
below. From below, shortcomings may seem insignificant or even look like virtues. The
opposition may even abuse criticism and demonize. Those who are not - on the contrary, it is
beneficial for them that the elite looks like elite.

Elitarium is thus understood by us as the location of the elites in a specificpolitical space.
Elitarium should also be understood as a club of elites, the place (or places) where they most
often meet and interact. Each the political national elite has such symbolic places: in Russia -
this is the Kremlin, V USA - White house And Congress, in Germany - Reichstag, in Great
Britain — Parliament... This symbolism predetermines the ritual practices of the elites and forms a
specific etiquette of their behavior. The existing ritual of the elites reveals their essence.

Conclusion. Thus in this way, elitarianism reflects essence political cultures their own
countries. This Part spectacular political show, sometimes transforminginto an outright farce
and carnival of the great political space. And than the more comfortable the elites feel in this
space, the more boldly they behave in their "political masquerade." The Elitarium is the place
where all the elites — they wear their masks; backstage is that exclusive space where they do
these things. Sometimes they take off their masks. If the elitism is open to elitological research,
That V political behind the scenes access only by special passes.

In contrast to the political elitism, the elitism of cultural elites and cultural elites
represents by yourself highly organized community creative minorities, V which are saved And
are developing cultural values and assets designed to ensure the spiritual security of all humanity.
This space also has its own "radicals" who throw a challenge to the entire society and seeking to
disrupt and destroy the established bonds of this spiritual communication. In totalitarian systems,
these two elitisms strive for complete fusion; in liberal systems, they find a way to coexist.
Regardless Friend from friend. Exactly by ratio these spirit elite worlds we can judge by the kind
of society we live in and what kind of political mode reigns in a specifically taken country.

An analysis of recent political realities shows that that it is precisely this kind of elite that
is taken for the elite. Crisis the elite became possible in many ways due to the fact that the elites
replaced themselves elite.
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Beenenue. PoccuiiCKo-TawIaHJICKME OTHOLIEHUS, HECMOTps Ha JApPYKECTBEHHBIN
XapakTep W pa3BUBAIOLIEECs]  MOJIUTHYECKOE  COTPYAHHYECTBO,  JIEMOHCTPUPYIOT
HepeaJn30BaHHBIA TOProBO-3KOHOMUYECKH MOTeHIHall. 3a mociaeanue 15 et ToBapooOopoT He
OTJMYaNCA CTaOMIBHOCTBIO, HAXOASCh IO/ CHJIBHBIM BIIMSHUEM BHEUIHETIOJUTHYECKUX
COOBITHI, TTI00ATBHBIX KPU3UCOB U CTPYKTYpHBIX orpannyeHuil. B nepuoa ¢ 2010 mo 2024 rog
Poccus Tak 1 He Boluia B 4MCIIO KJIFOUEBBIX TOProBbIX MapTHEPOB Taunanaa, 3aHUMast JTUIIb 36—
38 mozunuio ¢ noneir menee 0,3%. Ilpu 3TOM cymiecTByrOUIMEe ABYCTOPOHHUE HWHCTUTYTHI U
JIeKJIapupyeMble HaMEpeHUs CTOPOH YKa3bIBAlOT Ha OOOIOJHYIO 3aMHTEPECOBAHHOCTH B
aktuBu3anuu cBsizel. Ha Qone «moBopoTa Ha BOCTOK» pOCCHICKOW BHENIHEW TMOJIUTHKA W
ctpewsienust Taumnmanna K JuBepcU(UKAMM  BHEIITHEOKOHOMHUYECKHX CBsized  0CcoOyro
aKTyaJlbHOCTh NMPUOOpPETAeT aHAIN3 NMPUYMH CTATHAMM U IMOUCK NPAKTHUECKUX MEXAHU3MOB
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nepexo/ia K yCTOMYMBOMY POCTY, KIIFOUEBBIM M3 KOTOPBIX SIBIISIETCS CO3/IaHWE 30HBI CBOOOIHOM
toprosiu (3CT) B popmare EBpazuiickoro axoHomuueckoro coro3a (EADC).

Marepuanbl U MeTOAbI HCCJIeN0BaHMid. lccrnemoBaHue HOCHT KOMOWHUPOBAHHBIN
XapakTep, coyeTas KaueCTBEHHbIE U KOJMYECTBEHHbIE MeTo/bl. OCHOBY pabOThl COCTaBHII
aHAIM3 JUHAMHKHU TOBapooOopoTa Mexay Poccueir m TammanooMm, a Takke MEXIy CTpaHAMU-
yneHamu EADC u Tawmnangom 3a nepuon 2010-2024 romos. JlaHHbie ObUIM MOJYYEHBI U3
ounuanbHEIX KCTOYHHMKOB: DemepanbHON TaMOXeHHOH ciyxObl P®, banka Tawnanna,
EBpa3zuiickoii 3KOHOMHYECKON KOMHCCMM W MuHucTepcTBa TOproBiu Tawianma. BTopbiM
0JIOKOM CTajdl MHCTUTYLUHMOHAJIbHBIM aHAW3 JIBYCTOPOHHMX M MHOTOCTOPOHHHUX COTJIAIICHUH,
paboTHI MEXIPABUTEILCTBEHHBIX KoMUccH 1 Xoaa neperoBopoB no 3CT EADC—Tawnann. s
OIICHKU (AaKTOPOB BIMSHUS U BBIPAOOTKM PEKOMEHIAIMI  HCIIOJIb30BAIUCh  METOMIBI
cpaBauTenbHoro ananuza, SWOT wu PESTLE-ananu3. TekcroBble MaTepuaabl BKIKOYAIOT
oUIATbHBIC JOKYMEHTBI, JTOKJIAJIbl U JKCIEPTHBIC OIICHKH, OIyOJMKOBAaHHBICE HA PYCCKOM,
AHIJIMICKOM U TaliCKOM SI3bIKax.

Pe3ynbrarsl ucciiegoBannii U ux odcy:kaeHue. KpaeyroibHpIM KaMHEM POCCHICKO-
TaWJaHJCKUX OTHOLUCHUM SBIAETCA MPUHLUUII B3aUMHOIO YBAXKEHUsS, 4YTO OTPA3WIOCh Ha
KauecTBE JBYCTOPOHHUX OTHOIICHUM Mexay MockBoit u banrkokom. [1] Ceronus, o6e cTpaHbl
OOBEAMHSIIOT  JECATKH  MEXKIOCYJapCTBEHHBIX  COIVIALICHHWM, KOTOpble  3aTparuBaioT
YyBCTBHUTEIbHBIC HAIPABJICHUS COTPYJIHHYECTBA B BOCHHOW cdepe, B 00NACTH TOJUTHKHA WU
3KOHOMUKH. CoXpaHsAeTcs MOJI0KUTEIbHAs JUHAMUKA BCTPEY Ha BBICILIEM YPOBHE.

Bmecre ¢ Tem crour oTMeTHTh, yTO B Hoyie 2023 rojga COCTOSIIOCH OTKPBITHE
['enepanbHoro koHcynscTBa Poccum Ha octpoBe IIxyker. [2] Dto mepBoe mnogo0HOE
npejactaBuTesbeTBO B Tamnange. C yd4eToM reonoauTHYecKOll TypOyJIeHTHOCTH, KOTopas elie
Oonbiie gectabunm3upoBanach B 2022 romy, YyKa3aHHOE COOBITHE OTpa)kKaeT OCOObIi
JIOBEPUTEIIBHBIN CTAaTyC POCCUIMCKO-TaWIaHICKUX OTHOILICHUH.

B oTnenbHBIN Tpek BBLACIUIIOCH MEXKIIAPIAMEHTCKOE COTpyAaHUYecTBO. Ha perynspHoit
OCHOBE TMIPOBOJATCS BCTpeun Mexay mnpencrasutensmu Cosera @Depepanun Poccuiickoi
@®eneparun 1 HanpmonansHoi accambien KoponesctBa Tawmnana. Berpeun npuparor ctumyn
YKPEIJIEHUIO JUaliora MeX/1y HapoJJaMH TOCyJapCTB.

Ha »otom (¢one crour ormeruts mneperoBopel Ilpencemarens Bcepoccuiickoit
nosmtrueckoi nmaptuu «Equnas Poccusin u 3amectutens [Ipencenatenss Cosera be3omacHocTu
Poccun Imutpus MenseneBa ¢ Ilpencenarenem maptuu «Ileia Taii» KoponesctBa Taunmann
[Txerxonrrxan Yunasat B utone 2024 roma. Berpeua cocrosinace Bo BianuBoctoke B opmare
«BPUKC u crpanbl-napTHEphl» Ha IUIOmaake MexXIyHapoIHOro MeXNapTuiHOro ¢opyma
Enunoit Poccun «MupoBoe O0JIBIIMHCTBO 32 MHOTOTIONISIPHBIN MHPY. [3]

HUrorn BeTpeun TmOKa3aid CTPEMJIEHHE CTOPOH K TIOMCKY HOBBIX — MoOJEJel
COTpYAHMYECTBA HAa MyTH K (HOPMUPOBAHHUIO EIUHOTO TPOCTPAHCTBA OE30MACHOCTH U
npouseTanusi B EBpazuu. CTOpoHBI BbIpa3Wiid TOTOBHOCTh Pa3BUBATh JBYCTOPOHHUE OTHOLIEHUS
MockBel 1 baHrkoka u BeIpa3uin HaAexy Ha aanpHeimee cOmmkenune Tamnanna ¢ BPUKC.
Crout ormeTuth, uto 16 aBrycta 2024 roma IIxerxonrrxan UuHaBaT 3aHsjia MOCT MpEeMbep-
muHucTtpa Tawmmanma, a ¢ 1 suBaps 2025 roma Tawmana odummMaibHO CTal TOCYAapCTBOM-
naptaepom bPUKC.

Bmecre ¢ Tem oco0oe 3HaueHuMe rocylapcTBa MPUIAIOT JUAIOry B  paMKax
MHOTOCTOPOHHUX MHCTUTYTOB. B cBoelt Konuenmuu BHemHel nonutuku Poccus [4] ormeuaer
HEOOXOAMMOCTh  YIIIyOJIGHHsI OTHOIICHWH C TOCYyJapCTBaMH W WHTETPAIIMOHHBIMU
oOvenuHeHusMHu Azuatcko-Tuxookeanckoro perumoHa (ATP). B ATP craBurcs 3amaua
BcecTopoHHero pa3Butus otHoumeHud ¢ ACEAH u ATOC. Kak u3BectHo, Tamnana, kak oJHa U3
CTpaH-OCHOBATENIbHHUII, CTOUT y UCTOKOB (DOPMYITHPOBAHUS aCEaHOIICHTPUYHBIX MPHHIIMIIOB U
MexaHu3MoB B3aumozencTBus B ATOC. Ha monsx ykazaHHBIX MHTETPallMOHHBIX 00beIMHEHUN
CIOXHIIaCh Jo0pas Tpagulus MPOBEACHUS JBYCTOPOHHUX KOHTAaKTOB PYKOBOAMTENEH
rocynapctB Poccun u Tannanga.
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ITomuMmo 3TOTO, TOCYAapcTBa BEAyT COBMECTHYIO pabory B pamkax BAC, BPUKC,
ACEM, CBMJIA, AP®, JTIAC, CMOA mmoc, muanora «lllanrpu-Jla» u np. OGe crpaHsb
sBIsioTCs HaOmonarensimu B OUC.

Takum 00pazoMm, COBpEMEHHBIE POCCHICKO-TAWIAHJICKUE OTHOILIEHUS Pa3BUBAIOTCS B
no3uTUBHOM pycie. COTpyIHUYECTBO BEJETCS Kak B JIBYCTOPOHHEM (popmare, Tak U B paMKax
pa3IMYHBIX MEXAYHApOAHBIX o00benuHeHuil. [lo MHOrMM HampaBi€HHUSIM JIBYCTOPOHHETO
JIMajgora COXpaHSETCs MOJOXKUTENbHAsT TUHAMUKA B3aWMOCOTPYAHMYECTBA U OTKPBIBAIOTCSA
HOBBIE TOPU3OHTHI I YIiyOneHus] KOHTaKTOB. OcTaeTcsl MOTEHIMAN Ha MYTH K 3aKPEIICHUIO
BCCOOBEMITIOIIETO THAJIOTA.

O0mme TrOpPU30OHTHI TOProBO-3KOHOMHMYECKOT0 B3auMmojaeiictBuss Poccuu u
Tannanga

Poccuiicko-Tannanackoe  3KOHOMHUYECKOE  COTPYIHHMYECTBO  SIBJIETCS  Ba)KHBIM
AJIEMEHTOM MEXTOCYAapCTBEHHOro jauasiora. CTOPOHBI COXPaHSIOT B3aUMHBIM HHTEPEC K
Pa3BUTHUIO TOPTOBbIX OTHOWIEHUH. CerogHs, TOproBo-3KOHOMHUUYECKOE cOTpynHUUYecTBO Poccun
u Tamnanpa HACUMTHIBAET JCCATKH COIVIANICHWM, KOTOPBhIE OCHOBBIBAIOTCS Ha ToproBom
COTJIAIIICHUH, TIOJIMMCaHHOM B fiekadpe 1970 rona. [5]

Ha coBpemennom stane neiictByer Cmemannas Poccuiicko-Taunnanackas KOMUCCHS 110
JIBYCTOPOHHEMY cOTpyAHH4YecTBY. B pamkax Komuccuu Benyt paboTy mogkomMuccuu u padboune
TPYIIBl  TO0 Pa3IMYHOMY CHEKTPY TOPTOBO-3KOHOMHUYECKOTO COTPYIHUYECTBA MEKIY
rocyiapcTBaMu. AKTHUBHO B3aHMMOJECHCTBYIOT COOTBETCTBYIOIIME MHUHUCTEPCTBA, OCOOCHHO B
00JIaCTH SHEPTeTUKHM W CEeJIbCKOro XO03sdicTBa. BMecTe ¢ Tem Bemercs COTPYIHUYECTBO B
YaCTHOM CEKTOpe, TIne BeAyT cBow paboty Poccuiicko-Taunanackuit u Taumanacko-
Poccwuiickuii nenoBeie coBeThl. B TO ke Bpems, B Tammanae (yHKIIMOHHPYET POCCHUCKOE
ToproBoe npecTaBUTENbCTBO [6].

Jns cnpaBku, B ampene 2023 roma B baHrkoke cocTosjioch BOCBMOE 3aceIaHMs
Cwmemannoi Poccuniicko-Tannanackoi KOMUCCHH 110 IBYCTOPOHHEMY COTPYAHUYECTBY. [7]

B xonme mepomnpusiTus y4aCTHUKH TPOBEIM KOHCTPYKTHBHBIM JTUATOT IO MIUPOKOMY
KPyry aKkTyaJdbHBIX TeM, TMPEACTABISIONMX B3aUMHYIO BAXXHOCTh M O00E€UX CTOPOH.
OOcyxeHre 3aTpOHYJIO HIUPOKHUI CHEKTP HaAMpaBJICHUH (PHEpreTHKa, SKOHOMHUKA, TOPTOBIIS,
KITUMaT, nudpoBU3aIus, KOCMOC, CeIbCKOe X03sMCTBO Jp.). B pamkax mporpammsl cocTosiach
TeMaTU4YecKasl CEeKI[Us, TOCBAIIEHHAs TEPCIIeKTUBAM TNapTHEpCTBa B peruoHax JlampHero
Boctoka n Apkrudeckoii 30Hbl Poccuiickoit @enepanun.

beimu  3akimroueHbl MEKBEIOMCTBEHHBIE MEMOPAHIyMbl O COTPYIHHMYECTBE B cdepe
bu3nYecKoi KyIbTyphl M CIIOPTA, & TAK)KE B 00JIACTH M3y4EHUS 1 MUPHOTO OCBOCHHS KOCMOCA.
Kpome Toro, mexny Kopnopauueii pasutus JlanbHero Bocroka u Apkrtuku m Taumanacko-
Poccuiickum JlenoBbiM coBeToM ObLTo moanucano CornamieHrue o B3auMOIeHCTBUH.

C yderoM BBIIIEU3IIOKEHHOTO CTOUT OTMETUTh, YTO POCCUHCKO-TaWJIAHACKOE
HKOHOMHUYECKOE COTPYAHUYECTBO IMHAMHYHO Pa3BUBAETCS B paMKaX MEXIPAaBUTEIbCTBEHHBIX U
JIENOBBIX CTPYKTYp. CTOpPOHBI aKTUBHO B3aWMOJCHCTBYIOT B KIIFOUEBBIX OTPACIAX, BKIIOUAsS
SHEPreTUKY, CETBCKOE XO3SMCTBO M BBICOKME TEXHOJOTHHU, a TAKKE PACIIMPSIOT PETHOHAIBHOE
naptHepcTBo, BKitouas JlaneHuit Bocrok m Apkrtuky. Iloanwcanue HOBBIX cOIVIalI€HUN
MOJITBEPKIaeT B3aUMHYIO 3aUHTEPECOBAHHOCTD B YIITYOJICHUU JBYCTOPOHHUX CBS3CH.
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Ta6auua 1. Toprosblii 06opot Poccus-Taunaang B 2010-2024 rr. (cocraBiieHo apropamu) / Table 1. Russia-
Thailand trade turnover in 2010-2024 (compiled by the authors)

Toprossrit 060poT Poccnsa-Tamnang 2010-2024 rr. (MmwutinoHoB nosutapos CIIA)

HMcrounnkn I'on Oboport IKCNopT HUmnopr CoObITHS

2024 1582,25 885,46 696,79
Tannanackue

HCTOYHHKH 2023 1512,84 820,83 692,01
2022 1854,00 584,36 1269,64 Geppansb
2021 2288,0 494,2 1793,8
2020 1774,6 3539 1420,7 Kosuz-19
2019 2367,9 614,0 1753,9
2018 2609,3 753,5 1855,8

Poccuiickne 2017 2229,6 512,1 1717,6

HCTOYHUKH
2016 1761,8 615,1 1146,7 Bei6opst B CIIIA
2015 2051,9 560,9 1491,1
2014 3983,7 1751,9 2231,8 Kpemm
2013 3357,0 12729 2084,1
2012 3381,8 1410,8 1971,0 Br16ops1 B Poccun
2011 4107,2 2 126,1 1981,1
2010 2 906,5 1536,3 1370,2

Toproseie oTHomeHuss mexny Poccueit [8] m Tamnanmom [9] 3a mocnegnue 14 et
JEMOHCTPUPYIOT HECTaOMJIBbHYIO JMHAMMKY, HAaXOAACh TOJ 3HAUYUTEIbHBIM BIIHSHUEM
BHEIIIHENOJIUTUYECKUX U SKOHOMUUECKUX (DaKTOPOB.

B nauane ananusupyemoro nepuona (2010-2011 rr.) HaGmromancst yCTOHYMBBIA pOCT
TOBapoobopoTa, gocTurmmii ceoero nuka B 2011 romy - 4,1 mupxa nommapoB. DTOT MEPHOA
XapaKTepU30BaJICsl aKTUBHBIM  pPa3BUTHEM JIBYCTOPOHHHMX OKOHOMHYECKHX CBSI3ed U
ONaronpusTHOM KOHBIOHKTYPOH Ha MHUPOBBIX pblHKax. OpHako yxe B 2012-2013 rr.
HAMETUJIaCh TEHJCHIMS K TOCTENEHHOMY CHIDKEHHI0 00BeMOB TOproeiu a0 3,3-3,4 mipa
JIOJIApOB, YTO OBUIO CBA3aHO C M3MEHEHHEM YKOHOMUYECKOH MOJIUTUKU 00EHX CTpaH.

3nakoBbIM cTas 2014 roj, koraa Ha GOHE YKPAMHCKOIO KpU3KCa U BBEACHMS 3araJIHbIX
cankimii mpotuB Poccunm TOBapooOOpPOT pe3ko cokpatwics 10 2,2 MIpA  JOJUIAPOB.
[Tocnenyromue Ttpu roma (2015-2017) mnonarBepauiaM yCTOWYHMBOCTH OSTOM HETAaTUBHOMW
TEHJEHIIMM - OO0BEMBbl TOProBIM Kojebamuch B aAuanazoHe 1,7-2,3 Mapa J0JUIapoB, 4YTO
CBUJIETEILCTBOBAJIO O CEPHE3HOM KPU3HCE B JBYCTOPOHHUX SKOHOMHYECKHUX OTHOILIEHUSX.

Heoxnpannsiii poct 1o 2,6 mapn nosmnapoB B 2018 romy cMeHMIICS HOBBIM CHAJOM B
2019-2020 rr., TOCTUTHYB MUHUMAJIBHOTO 3Ha4eHUd B 1,7 Mipa AOJIIIapOB B MEPHUO] TAHIEMHUHU
COVID-19. OcobeHHOo cUiIbHO MOCTPaAal pOCCUHCKUIM 3KCNOpT, cokpatuiimiics B 2020 roxy
JI0 PEKOpAHO HU3KUX 353,9 MIIH JOJIIapOB.

ITocneanue tpu rona (2021-2024) neMOHCTPUPYIOT MOIBITKH BOCCTAaHOBIJIEHUSI TOPTOBBIX
ces3eil. B 2021 romy ToBapooOopoT BeIpoc 10 2,3 mupa aoiuiapos, a B 2022 - mo 1,8 mupg,
onHako B 2023-2024 rr. BHOBb HaMETWIOCh CHIDKeHHe a0 1,5-1,6 wmupa Jgoiapos.
[TpuMeudaTennbHO, YTO CTPYKTypa TOPIOBIM MpeTeprena 3HAYUTENbHbIE HU3MEHEHHUS: €CIM B
2010-2014 rr. Poccust nMena MoJOKUTENBHOE CajlbI0 TOProBOro OajaHca, TO B MOCIEAYIOIINE
roJibl CUTyalusl KapIMHAJIbHO U3MEHWIACh B M0JIb3Yy Taunanna.
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1) llepuoa 2010-2014 rr.: Poct u crabnan3zauus

- OTHOCUTENBHAs CTAOUIBHOCTh HA MUPOBBIX CHIPHEBBIX PHIHKAX;

- AkTuBu3aius padbotTel CMENIaHHON POCCHIICKO-TAaMIaHICKON KOMHUCCHUU;

- Poct Typu3sma (B TOM uncIie Kak KaHall 3aKyIKU TaliCKUX TOBApOB);

- [onbéM MOTPEOUTENBCKOTO CHpOCa Ha ANEKTPOHUKY U aBTOTEXHHUKY W3 Taunanna B
PO.

- B arot xe mepuox Poccust coxpaHsia MoNoXUTENBHOE CAIbJJ0 TOPrOBOro OanaHca 3a
CY€T aKTMBHOT'O SKCIIOpPTA YIJIsl, HePTH, yIOOpEHUI U METAILIOB.

2) llepuon 2014-2016 rr.: I'eonoiuTH4ecKuii 06BaJI

- CaHKIIMOHHOE JJaBJIEHUE U NaJIeHue Kypca pyois;

- YTeuka KanuTajia U CHIDKECHHNE WHBECTHUITHIN;

- Poct nonuTHyeckux puCKOB, YTO MOBJIMAIO Ha JJIOTUCTUKY U OAHKOBCKUE OIEpalLiH;

- YacTHuHBIA OTKa3 TAHCKUX KOMITAHUH OT 0OCTY)KMBAaHUS POCCUHCKUX KIMEHTOB HM3-32
PHUCKa «BTOPUYHBIX CAHKIUI».

- Curyanus OCIOXHWJIACh CHUKEHHEM MHPOBBIX LIEH Ha CBIPHEBBIE TOBAphl, 4YTO
KPUTHYECKH CKa3aJIOCh HAa SKCIIOPTHBIX BO3MOXKHOCTAX Poccum.

3) llepuoa 2017-2019 rr.: Tan 4aCTUYHOT0 BOCCTAHOBJIEHUSI

- Ilepeopuentanuu P® Ha azuaTckue phIHKM (B TOM 4YMCJIE€ B PaMKax «IIOBOpPOTa Ha
Bocrox»);

- CHI)KEHHUIO BOJIATHIILHOCTHU Ha CBIPbEBBIX PHIHKAX;

- Pocty TypucTtudyeckux moTtokoB (B 4aCTHOCTH, MEIUIIMHCKUN U CEMEUHBIA TYpU3M M3
P® B Taunann);

- YBEIMYEHHUIO TOCTAaBOK TEXHUKU U aBTOKOMIIOHEHTOB U3 Taunanza.

- Tem He MeHee, yCTOMYMBOIO MHCTUTYLIHOHAJIBHOTO NpopkiBa He npousouuio - 3CT He
ObuTa TIoJHCcaHa, a 6apbepbl COXPAHSIIUCH.

4) llepuon 20202021 rr.: IlangeMus u JOTUCTHYECCKUI KPU3HC

- 3aKpbITHE TPAHUI] U MTPEKPALLEHUE MTACCAKUPCKOTO COOOIIECHNUS;

- Hapymenue nenodex nocraBok;

- Poct ppaxToBBIX CTaBOK;

- [IpnocraHOBKa MHBECTUIIMOHHBIX IIPOEKTOB;

- IlannemMus nponeMOHCTpUpOBaja OTCYTCTBHE TMOKHX MEXAHHU3MOB B JIOTHCTHKE U
3aBucuMocTH OT TpeTbux cTpad (KHP, Cunranyp) kak TpaH3UTHBIX 3BEHBEB.

5) Hepuon 2022-2024 rr.: 'eoakoHOMUYecKasi TYPOYJIEHTHOCTb U CTATHALMA

- C 2022 roma Ha ¢one CBO u macmtabHoro oTkitoueHHs Poccuu oT 3amaaHoi
¢unancosoit cucremsl (SWIFT, VISA, noructuka) Hauancst HOBBIHM 3Tan CHUKEHUS.

- YX01 MEXTyHapOIHbIX IEPEBO3UNKOB C POCCUICKOTO HAIIpaBJICHHUS;

- OrpannueHus no pacyéram B JoJuIapax;

- OcTopoKHas MO3MUIKSA TalicKoro Ou3Heca,

- HectrabunpHslii kypc py0:is;

- Hecmotpst Ha HeratuBHBINA QoH, B 2023—2024 rr. HabmI0JaeTCs POCT CallbA0 B MOJIB3Y
Poccuun, 4To 00ycoBI€HO BOCCTAHOBIEHUEM IKCIIOPTAa MUHEPATIbHBIX PECYPCOB U YI0OpEHUH.

Takum oOpazom, aHanM3 TMOKa3blBAET, YTO POCCUNUCKO-TAWIAHJICKHUE TOPTrOBBIE
OTHONICHUS OTJIMYAIOTCS BBICOKON UYyBCTBUTENIBHOCTHIO K BHEUIHEMOJIUTHUYECKUM KpHU3HCaAM U
rJ1I00aNbHBIM SKOHOMHYECKUM TNOTpsceHUs M. HecMoTpss Ha mpeanpuHUMaeMble YCHIHSA IO
TUBepCU(PHUKAIIUN COTPYIHUYECTBA, OOBEMBI TOPIOBIM TaK M HE BEPHYIHUCHh K JOKPU3UCHBIM
nokazaressim 2011-2014 rogos, uto TpedyeT pa3pabOTKH HOBBIX MEXaHM3MOB B3aUMOACHUCTBUS
Y TIOHCKA MEPCIIEKTUBHBIX HAMpPaBICHUH SKOHOMHYECKOTO MapTHEPCTRA.
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Taéauna 2. TH B/l me:xny Poccueii u Tanaanaom (cocraBieno aBropammu). / Table 2. HS between Russia
and Thailand (compiled by the authors). [10]

Ton TH BB/ a3xcnopt-umnopt Poccun

Okcmopt PO Wmmnopt PO
Ne TH CoxpaleHHOe HANMEHOBaHHE TOBapa, BOJI CokpalieHHOE HANMEHOBaHHE TOBapa,
BO/] TpYIIBI CTPaH, CTPAHBI IpyIIbI CTPaH, CTPAHBI
EAD
EADC
C
1 303 PiGa MOposKeHas 8415 YcTaHOBKY [Tl KOHAWIMOHUPOBAHUS
BO3yXa
2 511 TpoaykTel xuBotHOro 8429 JloposkHasl U CTpoUTEIbHAs TEXHUKA
MPOUCXOXKACHUS NIPOYHe
3 2701 Yroiap KaMeHHBIN 8471 BHI{HCHHTPHLHHe MATLTMHBL UL
aBTOMAaTHYECKONW 00pabOoTKH HH(OpMAIHH
4 2702 JIuraut (O6ypblit yrosn) 8703 ABTOMOOUIIN JIETKOBBIE
5 3105 Y A06peHuA MHHEpaTbHbIe 8704 ABTOMOOWIIH TPY30BBIC
CMElIaHHbIC
[MomydabpukaTsl U3 HENErHPOBAHHOM YacTn ¥ NpUHAIIISKHOCTH JUIS
6 7207 8708 .
cTanu aBTOMOOWIICH U TPaKTOPOB
7 7224 Crauib, JIeTHpOBaHHAS B CIINTKAX 1604 Toropast wm KOH;EEEHPOBaHHaﬂ peida,
8 7601 AnromuHUH He0OpaOOTaHHEII 2008 PPYKTEI, OPEXH, PUTOTOBIICHHEIE HIlH
KOHCEPBUPOBAHHbIE HHBIM CIIOCOOOM
9 1001 [Mmenumna 4011 [uHel
10| 2701 VoMb KAMCHHLI 8415 Y CTaHOBKY 11 KOHIUITHOHUPOBAHUS
BO3AyXa
11 2702 JIuruut (6yps1ii yrois) 8429 Jlopo>kHasi U CTpOUTEIbHAS TEXHUKA
Hedts coipast, BKItO4ast ra30BbIN BrruncnanrenbHble MalIMHBI IS
12 | 2709 8471 .
KOHJIeHCaT aBTOMaTH4YeCcKoi 00paboTKM HH(pOPMALIH
13 2710 HedrenpomykTst 8517 AmnmapaTypa CBSI3U M 4acTU K Hel
14 3104 Y n00peHus KaluitHbIe 8525 Anmaparypa, nepeatomas s
paIvoBeIaHus WIH TEJIeBUACHHS
15 3105 ¥A0GpeHus MiHepabibie 8542 ONEeKTPOHHBIE HHTETPAIEHBIE CXEMBI
CMeIIIaHHbIe
16 7207 Tosypadpuiatst us neserupoBaHoi 8704 ABTOMOOWIIH TPY30BBIE
CTalu
17 1 7207 IMomydabpukaTsl U3 HENErHPOBAHHOMN 8708 YacTn 1 NpUHAIIICKHOCTH IS

CTaJin

aBTOMOOWJICH ¥ TPAKTOPOB
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[Tpubops! 1 ycTpolicTBa, MpUMEHSIEMBIC B

18 7601 AumoMuHN# HeoOpaboTaHHBIN 9018
MeIHIIHE

ToBapoobopor mexny Poccueit u TaunmanaoM MMeeT YETKO BBIPAXKEHHYIO TOBApPHYIO
CIEIHAIIA3AINIO, OTPAXKAIOIIYI0 KOHKYPEHTHBIC MPEUMYIIIECTBA SKOHOMHUK 00erX cTpaH. AHAIH3
nanHbix 110 TH BO/] mo3BosisieT BBIACIUTD CIAEAYIOINE KIOUEBbIE TEHACHIIUH.

Poccuiickuii  sxcnopm 6 Taunand XapakTepusyeTcs SPKO BBIPAKEHHOW CBHIPHEBOM
HaIpaBjIeHHOCTHI0. OCHOBHBIMH CTaThsIMU IKCIIOPTA SIBJISIOTCS:

1. DHEepProHOCHTEU - YTOJIb KAMEHHBIN U OypbIid, cbipast He(Th U HEYTEIPOTYKTHI,
COCTaBJIAIOLIIE OCHOBY ITOCTABOK;

2. MeTajibl U M3/1eJIMsl U3 HUX - CTAIbHBIC 1OTy(paOpUKaThl, IETHPOBAaHHAS CTAJb
1 He0OpaOOTaHHBIN ATFOMUHHUIA;

3. Cenabxo3mpoayknusi -  MOpOXKEHas pblda M NOPOAYKTHI  KUBOTHOTO
POMCXOXKACHUS;

4. Yno0penus - KaJuliHbIE U CMEIIaHHbIE MUHEPAJIbHBIE Y100pEHUs;

5. 3epHoBBIE — NIIIEHUIIA.

Hmnopm Poccuu u3 Taunanoa wuMeeT TNPUHLUIUAIBHO MHYIO CTPYKTYpYy ¢
npeobiiajJaHueM roTOBOM MPOMBIIIEHHON TPOYKIUH:

1. ABTOMOOMJIbHASI TeXHHMKAa W KOMIUIEKTYIOIME - JIETKOBBIE W TPY30BBIC
aBTOMOOWIIH, 3aI14aCTH;

2. DJleKTPOHMKA H 000OpyI0BaHMEe - KIMMATHYECKas TEXHUKA, CTPOUTEIIbHOE
000py/I0BaHuE, BEIUMCIIUTENIbHAS TEXHHUKA, allapaTrypa CBs3y;

3. IMoTpeduTesbecKHEe TOBapbl - PHIOHBIE KOHCEPBHI, MepepadoTaHHbIE PPYKTH U
OpexH, IIUHBI;

4. Menpununckoe o06opyaoBaHue - TpUOOpPBl U yCTPOWCTBA MEIUIIMHCKOTO
Ha3HaueHMUs.

SKCIIOPT POCCHUU B TAMJIAHJ (2024)

B [Ipouee; 7%

B Ynoopenus (3104,
3105); 15%

B VYroab ¥ HePTh
(xox TH B3/1 2701,
2709): ; 62%

Pucynoxk 1. Oxcnopt Poccnu B Tansana B pamkax TH B3/I B 2024 roay (cocraBjieHO apTopamu). /
Figure 1. Russian exports to Thailand under the HS in 2024 (compiled by the authors).
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UMIIOPT U3 TAWJIAHJIA B P® (2024)

B [Ipouee (ogexna,
KOCMETHKA)

B DjIeKTPOHMKA U
KOMILJIEKTYIOIIe
(8471, 8542)
35%

B ABTOTEXHHKA H
3amuactu (8703,
8704, 8708)
25%

Pucynok 2. Umnopt Poccuu u3 Tanaanga B pamkax TH B3/I B 2024 roay (cocraBiieHo apTopamu). /
Figure 2. Russian imports from Thailand under the HS in 2024 (compiled by the authors).

Hnemumyyuonanvhvie bapvepol
Cpenu KIIOUYeBBIX 0OapbepoB, OrpaHUYMBAIONIMX TOPTOBIIO Mexay Poccueil wu
Taunangom:

J OtcyrcrBue 3CT - 6a3oBas nmpuunHa caaboro A0CTyNa K PhIHKY, T ICHCTBYIOT
BbICOKHKE TTONUIKUHEI (10 30%) Ha poccUiicKue TOBapHI.

o Ceprudukanmonnsie  Oapbepbl - CIOXHOCTH B MPHU3HAHUU POCCHHCKHX
TEXHUYECKUX U (PUTOCAHUTAPHBIX CTaHIAPTOB.

. Henpo3payHOCTh TaMOXKEHHBIX MPOIENyp - HEOOXOAMMOCTh B3aWMOJEHCTBHS C
MOCPETHUKAMHU U OpOKepaMHu.

o Cnaboe 6ankoBckoe compoBoxkaeHue - orcyrcrsue SWIFT y psna poccuiickux
0aHKOB, CJIOKHOCTH C TapAHTUSIMH.

o Manas WHCTHTYIIMOHATIbHAS IPeCTaBICHHOCTh - HE/IOCTAaTOK

CIeIMaIN3UPOBAHHBIX TOPTrOBBIX 0(hHUCOB, KyJIbTYpPHBIX IIEHTpOB, BOJl-areHToB.
Jlocucmuueckue ocpanuienus

. Henmocrarounast  pa3BUTOCTH  HPSIMOTO  MOPCKOTO  COOOMICHUS — MEXIY
BnaguBocrokom/Cankr-IlerepOyprom un nopramu Tannanna (B uactHoctu, Jlaem YabaHr).

o 3aBucuMocTh OT KkuTalickux xa0oB (II»HpuwxoHb, ['yanwkoy, CuHramyp)
YBEJIMYHUBAET CPOKHU U CTOMMOCTbH ITOCTABOK.

. Bricokast cTtommocTh (paxTa: CpemHss CTOMMOCTh JOCTaBKM KOHTEHHepa H3
Poccun B Tannann B 2024 rony cocrasisina 2900-3800 nomnapos.

J HecTaOmibHOCTh JIOTUCTHYECKMX IIETIOYEK - YacTO MEHSIONIMECS MapIIPYThI,
MIPOCTOM Ha TAMOXKHE.

o OrpaHM4YeHHOCTb CKJIAJICKOM HH(PPACTPYKTYPHI B CTpaHaX HAa3HAUEHUSI.

IIpeonooicenus no ycmpanenuro 6apvepog

. WNunnmanus neperosopos no 3CT mexny EADC u Taunannom;

. Cozpmanne moructuueckoro kopuaopa Brnagusoctok - [lopt Jlaem Yabanr (uepes
Boernam u Cunramyp);

. [Tpusnanue crannaproB PO B pamkax ASEAN Single Window unu otaensHbIMU
COIJIAIICHUSIMH;

J duHaHCOBas MOIACPKKA SKCIOPTEPOB B BHJE CYOCHIUPOBAHHS JIOTHCTUKU M
cepTU(UKALHH;

J Pacmimpenne M akTuBU3aLMs JEATEIBHOCTH TOProBOro NpeACcTaBUTENIBLCTBA

Poccun B banrkoke, BKiItouasi co3fgaHue peruoHaIbHOTO oduca uin OuzHec-xada B BocTounom
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skoHomuueckoM kopumope (EEC, [Ilarraits - Paiionr - YouOypu). 310 ycuiur
MHCTUTYLIMOHANBHOE TIpucyTcTBHEe PO B IOro-Bocrounoi Asuu;

J PaspaboTka nnpoBbix miaTGopm pacyéToB B pyOssix u 0aTax;

J CucremMarnyeckoe y4acTUE POCCUICKUX KOMIIAHUH B PErMOHAJIbHBIX BBICTABKAX,

oTpacieBbiXx (opymax u kiactepHblx mnporpamMmax ASEAN, 4YTO TI03BOJUT IOBBICHUTH
Y3HaBa€MOCTb U JJOBEPUE K POCCUIICKUM TOBapam.

Hna  ousepcughuxayuu mosapoobopoma  cmopoHam  yenecooopazHo  pazeueams
COMPYOHUYECMBO 8 Ce0YIOUWUX HANPABLEHUSX.

. YBenuyeHrne nocTaBoOK POCCHICKOTO MPOIOBOIBCTBUS (PBIOa, 3€pHO);

. Pa3BuTHE NPOMBIIIIEHHON KOONEpALlMi B aBTOMOOUIIECTPOEHUH;

J CoTpysHMYECTBO B BBICOKOTEXHOJIOTUYHBIX  OTpacisiX  (MEOUIMHCKOE
000pyI0BaHKe, MIEKTPOHHUKA);

o Co31aHne COBMECTHBIX NPEANPUATHH 1O IIepepabOTKe ChIPbS.

Takum oOpa3oM, CTpyKTypa TOBapooOOpOTa JAEMOHCTPUPYET KIACCHUUYECKYID CXEMY
B3aMMOJICHCTBHS CHIPhEBON W HMHIYCTPHAIBbHON SKOHOMHK. Poccusi mocraBnsier B Taunmanp
MPEUMYIIECTBEHHO CHIpbe U MONMyhaObpUKaThl, TOJydas B3aMEH BBICOKOTEXHOJOTHYHYIO
OPOAYKIIMIO U TOBAapbl HAPOAHOTO MOoTpebneHus. Takas Monenb MMEeT Kak MPEeuMYIIEecTBa
(rapaHTUpOBaHHBIM COBIT CBHIPHEBBIX TOBApOB), TaK M HEJAOCTATKH (3aBUCHUMOCTH OT
KOHBIOHKTYPBI CHIPbEBBIX PHIHKOB).

Taoauusl 3. Mecto P® Bo BHemHel Toprosie Tanaanga B 2010-2024 rr. (cocraBiieno asropamu). / Tables 3.
Russia's place in Thailand's foreign trade in 2010-2024 (compiled by the authors).

Mecto P® Bo BHenHel Toprosie Tannanna

Ton Mecto Poccun (MHHH(.);O?ESEIH A) CoObITus
2024 36 1,582.25

2023 38 1,512.84

2022 37 1,854.00 Denpats
2021 30 2,754.16

2020 29 2,463.89

2019 30 3,104.82

2018 28 3,489.90

2017 29 3,023.00

2016 33 1,941.85

2015 31 2,355.93 K
2014 23 4,913.63 PR
2013 24 4,693.33

2012 21 5,189.01

2011 21 5,668.50

2010 21 3,995.84

- MakcuManpHbIe OKa3zaTenu coTpyanndecTBa npuuuinucsk Ha 2010-2014 roppr;

- T'eonmonutnueckue cobbiTus 2014 roga HaHeCHM CEpbE3HBIM yAap MO TOPrOBBIM
OTHOUICHHUSIM;

- Yactuunoe BoccraHoieHue B 2017-2019 He BepHYI0 NpekHUX 00BEMOB;

- CoOwrtust eBpans 2022 roma ociabunau mo3unuu Poccuu BO BHENIHEH TOProBie
Tannanga.

- B coBpemenHbIX ycnoBusix Poccus 3aHMMaer ckpomHsble 36-38 mecTta cpeau TOProBbIX
napTHepoB Tamnanna;

- Texymuii ToBapoo6opoT B 3 pasa Hmke nokazateneit 2011-2014 romos.
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Amnanu3 BHemHeskoHoMmHuueckux cBs3ed KoponesctBa Tammana 3a 2010-2024 ropsr
MOKa3bIBaeT, yTo Poccusi 3aHMMaeT BTOPOCTENIEHHOE MOJI0XKEHHE B TOPrOBOM CTPYKTYpPE CTPaHBbI.
HecmoTpst Ha moTeHIman ceIpbeBoit 0a3bl, cTaryc nocrosiHHoro wieHa Cosoeza OOH u yuyactue
B nHTerpanuonnbix Mmexanu3max (BPUKC, IIOC, EADC), 06béMbI ToBapoobopoTa Mexay PD
u TawnannoM He MO3BOJSIIOT CUMTATh POCCHIO MPUOPUTETHBIM TOPTrOBHIM MApTHEPOM IS
banrkoka.

[To nanubiM aBTOpa Ha ocHOBe crarucTuku banka Tawnannma, mecro Poccum cpeam
TOProBuIX MapTHEpoB TawmiaHga Ha MOPOTSHDKEHUM MOCHEIHUX 15 JeT uMeeT TEHACHLHUI0 K
VX YALIEHUIO.

B 2024 rony Poccus ob6ecneunBana menee 0,3% oT o0mero oobemMa BHEIIHEH TOPTOBIU
Taunnanna (0,26% mo pacueram aBTOpa Ha ocHoBe AaHHbIX Bank of Thailand), B To Bpems kax
Kurail 3aHumMan no3uuMi0 BEAYLIEro TOpProBoro maptHépa ¢ poned cBbime 20%. Takas
JUCIIpOTIOpIUsl  MOMYEPKUBAET  MapruHajlbHOE  MOJokeHue Poccum B CTpYyKType
BHEITHEOKOHOMHUYECKHX cCBsized Taunmanga W yka3plBaeT Ha HEUCIIOJIb30BAHHBIN MOTEHIIMAT
JIBYCTOPOHHEHN TOPTOBIIH.

Jlyis cpaBHEHHS CTOUT PACCMOTPETh TOBapooOopoT Poccuu ¢ aApyrumu rocyaapcTBaMu
I0Tr0-BOCTOYHON A3HHU:

Ta6sauua 4. Toproselii 00opor Poccnu ¢ HeKOTOPBLIMHM CTPAHAMM I0T0-BOCTOYHOM A3uu 3a 2024 roa
(cocraniieHo atrBopamu). / Table 4. Russia's trade turnover with some countries of Southeast Asia in 2024

(compiled by ATVs).
Crpana ToBapoo6opot 3a 2024 (mupa. noaa. CIIA)
Bretnam 5
HNunonesus 43
Manmnaiizus 3,5
Cunramnyp 4,5

B TO e Bpems, HEOOXOOMMO PAaCCMOTPETh BHEIIHIOW TOProBio TawiaHaa ¢
KJIFOUEBBIMH TOPrOBBIMU NapTHEpamH 3a 2024 rox:

ToBapoo6opoT, MJIp/ 10/11apOB

Poccus 1 1,6
Wnpgonesuss W 43
BretHam B 5
CuHramyp W 25.6
Majtaiizus  IE———— 30,1

CTpaHa-TapTHEP

SlnoHys N 52
CIIA N 74,5
Kuraii e 15,8

0 20 40 60 80 100 120 140
MJIH J10JIJIapOB

Pucynoxk 3. Toprosslii 06opor Tannanaa ¢ kiro4eBbIiMH NapTHepamu 3a 2024 rog (cocraBjieHo apTopamu). /
Figure 3. Thailand's trade turnover with key partners in 2024 (compiled by the authors).

OnnuM w3 OapbepoB B Pa3BUTHU POCCHMCKO-TAMIAHJICKOM TOPTOBIM OCTA&TCS
HEJ0CTaTOYHAsl y3HABa€MOCTh M OTPAHMYEHHOE BOCHPHUATHE POCCHUICKUX TOBAPOB HAa TaHCKOM
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peiHKe. [1o TMYHOMY OIIBITY aBTOpa, COIPOBOXKAAIOLIErO TAMCKUX MPEANPUHUMATENIEH B paMKax
BHEIIIHEAKOHOMMUYECKHUX CHIEIO0K U Ou3Hec-auanora, B Taunanae Hepeako OTCYTCTBYeT Oa3oBoe
IIPEACTABICHUE O POCCHUMCKOM NPOAYyKUMH. TaliCKue KOHTPAreHThl 3a4acTyl0 3aJaroTCs
BOIIPOCOM: «A 4TO mpou3BoauTcst B Poccun?», 0co0eHHO Koraa pedb UAET HE O ChIPbEBBIX, a O
NOTPEOUTENBCKUX WM IPOMBILUIEHHBIX TOBapax.

OTO CBUJETEIBCTBYET HE CTOJIBKO O HHU3KOM KayecTBE MPOIYKIHMH, CKOJIBKO O
HE/IOCTaTKE ILIEJICHANIPABICHHOTO MPOBIKEHHUSI POCCHICKUX TOBapoB M OpeHzoB B Tawmnanje.
Ha ¢one aktuBHOTO MapkeTuHra npoaykiuu u3 Anonun, FOxuoi Kopeu u Kuras, poccuiickue
IIPOU3BOJIUTENN TPAKTUYECKH HE IPEJCTaBICHbI B TOPrOBBIX CETSAX, BBICTABKAX U OHJIANH-
iatopmax CTpaHsbl.

[IpoGnemy ycyryOmsier u cTpykTypa 3kcmopTa Poccum: mpeobiagaHue OTHOPOJIHBIX
CBIPBEBBIX TOBapoB (yrojib, HedTh, yHOOpPEHHWsS, MeETaUIbl) 3aTpyaHSET (GOopMUpPOBAHUE
KOMIUIEKCHOTO M Yy3HaBaeMoro oOpa3a Poccum Kak HCTOYHMKA BBICOKOTEXHOJIOIMYHOM U
noTpeOuTeNnsCKON npoaykiuu. B pesynbrare, Poccust moka He BoCIpUHUMAETCs KaK 3HAUYUMBIN
MOCTAaBIIMK NPOAYKIMU C BBICOKOM J100aBIEHHOM CTOMMOCTBIO, YTO CHMIKAET IOTEHIIUAI
TOPIrOBO-IIPOMBIIIJICHHOHN KOONepaluy ¢ UHAYCTPUAIBHO pa3BUThIM Taunanaom.

dakmopyl, npensmemsyrowue pocmy nozuyuu Poccuu 6 mopeosom petimunze Taunanoa:

T'eocpaghuueckasn yoanénnocms u cnabas no2ucmuxa:

- OTCyTCTBHE IPSIMBIX MOPCKHX H X/ MapUIPyTOB;

- HeapdextupHas nunterpanus B nenoyku nocraBok FOBA.

Omcymcmeue 3CT:

- B omimmune ot BrerHama, ¢ koropeim aeiictByer 3CT ¢ EADC, Poccust Topryer ¢
Tauan0M Ha MEHEE BBITOJHBIX YCIOBUSX.

Heoocmamounas uncmumyyuonanoras noooepicka:

- Her s¢dexruBnpix CII, Ouznec-popymMOB, TOPrOBBIX IPEICTABUTEIHCTB HOBOTO
MIOKOJICHUS.

Tonumuueckue u cankyuoHHble PUCKU

- Taunanjackue OaHKM W JIOTUCTUYECKHE OINEPATOPBI C OCTOPOKHOCTBIO OTHOCATCS K
pacuéram ¢ pOCCUIMCKUMHU KOMITAHUSIMHU.

Takum oOpa3oM, aHaIN3 POCCUNCKO-TaMIaHICKUX TOPTOBBIX OTHoIIeHU 3a 2010-2024
IT. BBISIBISET UX MapruHajbHBIA XapakTep: 1o0js Poccun BO BHEMIHETOProBOM 000poTe
Taunanna ve npesbimaet 0,3%, TeMOHCTPUPYsI TEHACHLUIO K CHUXKeHMI0. KitroueBble mpo0iembl
- cnabasi y3HABa€MOCTb POCCHUNCKHX HECBIPDHEBBIX TOBApOB, OTCYTCTBHE CHCTEMHOIO
NpPO/BWKEHHUsST OpPEHZIOB U ChIpbeBas CTpyKTypa skcrnopra P (yrosb, HepTh, MeTajbl), YTO
KOHTPAaCTUPYET C aKTHBHOCTBIO a3uarckux KoHkKypeHToB (Kwutait - 20% ToBapoobopoTa).
Hecmotps Ha nomumtnueckoe B3aummopeiictBue B pamkax BPUKC u HIOC, skoHOMMueckoe
COTPYJIHUYECTBO OCTAETCSd HEpealn30BaHHbBIM MOTeHuuaiaoM. [lns pocra TOBapoobopoTa
HEOOXO/UMBI: UBEpCcU(UKALUSA HKCIOPTA, arpeCCUBHBIM MapKETHUHI BBICOKOTEXHOJOTMYHOU
NPOAYKIMM M y4YacTHe B TallcKux TOproBeix Iuiatdopmax. be3 stux mep Poccus puckyer
COXpaHUTH nepudepuiinyro poib B skoHOMUKe Tamnanzaa.
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Tab6smna S. Toprosslii 060poT no JuHUM rocyaapcrB-4ieHoB EAJC ¢ Tanmangom B 2015-2025 rr.

(cocraBiieHo apropamu). / Table 5. Trade turnover between the EAEU Member States and Thailand in 2015-

2025 (compiled by the authors).

THAI - Million USD
Eurasia
n Jan- Jan- Jan- Jan- Jan- Jan- Jan- Jan- Jan- Jan-
Economi Dec Dec Dec Dec Dec Dec Dec Dec Dec Dec
¢ Union 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024
(EAEU)
Trade 2,490.5 | 2,065.7 | 3,210.8 | 3,690.8 | 3,265.9 | 2,580.2 | 2,993.2 | 2,097.1 | 1,781.4 | 1,942.0
4 5 2 9 8 1 1 0 1 2
Export 756.43 | 623.81 1’1(8)2'8 1’220'5 1’028'2 768.70 1’025'8 666.98 | 939.68 1’024'4
Import 1,7?4.1 1,431.9 2,127.9 2,420.3 2,2(1)7.7 1,8}1.5 1,827.3 1,4;0.1 84173 | 90754
Balance | -977.68 | -818.13 | 1,005.0 | 1,229.7 | 1,169.4 | 1,042.8 | -801.46 | -763.13 97.95 126.94
7 9 2 2
O01mas JMHAMHKA TOBApP0000poOTAa
3a aHaJIM3UPYEMBIH TIEPHO]T TOBAPOOOOPOT IEMOHCTPUPOBAITT HECTAOMIBHYIO TUHAMUKY:
- [TuxoBble 3nauenus 3adukcupoBanbl B 2018 rony (3,69 Mapa gonnapos);
- HauGonsmmii crian mpou3omen B 2022-2023 roxax (mo 1,78-2,1 mupn);
- B 2024 rony nametumncs vebonbinoi poct A0 1,94 mips nonnapos.
CTpyKTypa TOProBiu
Toproselii 0ananc Ha NPOTSHKEHUU OOJIBbIIEH YacTy Meproa ObLT OTPUIATETILHBIM:
- Makcumanpubiii nepuut (-1,23 mapx) 3adpukcuposan B 2018 roxy;
- Ilepenom nactynui B 2023 roay, korja Brepsble 3adukcupoBaH npoduuut (+97,95
MJIH);

- B 2024 rony nonoXuTenbpHOE caabA0 yBEIUIWIOCh 10 126,94 MuiH nosiapos.
JKCNOPTHHIE MOKA3ATeIN

- Haubonee ycnemmnsiii rox - 2018 (1,23 mupa nommnapos);

- Cepbesnblit ciaz B 2020-2022 rogax (10 666,98 muH B 2022);

- B 2023-2024 rogax - Bocctanosienue 10 1,03 mipa nomnapos.

HNMnopTHBIE IOKa3aTeJ N

- Makcumanwhubie 3HaueHus B 2017-2019 rogax (2,1-2,46 mnpn);

- Pe3koe cokparmenue B 2022-2023 rogax (mo 841,73 min);

- B 2024 rony - He3HaunTenbHbIN poct 10 907,54 MiH.

KuioueBbie nepuoabl

- 2015-2016: IMocnenctBus kpusuca 2014 roga (HU3KHE MOKA3aTEIN);
-2017-2019: Tlepuoa OTHOCUTENHHOW CTAOUITH3AIINH;

-2020-2022: Bnusaue NaggeMud U reONOJIMTHYECKUX COOBITHI;

- 2023-2024: IlepesoM TEHIEHIIMY C NTOSBIECHUEM ITOJIO)KUTEIBHOTO Calb/Io0.
BbiBOaBI:

1. ToproBble OTHOLIEHUS IEPEKUIA HECKOJIBKO KPU3UCHBIX IEPHOJIOB.

2. B nocnenuue aBa roxa HaMeTUIIACh MOJIOKUTEIbHAS TUHAMHUKA.

3. 3MeHeHue CTPYKTYphl TOPTOBIIM MIPUBEIO K MOSBICHUIO TPODUITUTA.

4. OCHOBHOW BBI30B - TIOJJICPKAHUE TIOJOKUTEIBHON JTUHAMUKH B YCIOBHUSX

HECTaOMJIbHON MEXIYHapOIHOM 00CTaHOBKH.

B 2015 rony Poccust u Tawnanj Hadaiyu BECTH MEPETOBOPHI MO (GOPMUPOBAHUIO 30HBI

cBoOoHON ToproBiu B pamMkax EADC. Tamnana cran BTOpoil CTpaHOH FOro-BOCTOYHON A3uw,
KOTOpasi U3bsiBUJIA XKemaHue yrayonsate corpyaHudectBo ¢ EADC (B mae 2015 roma EADC
MOJIMIMCAJT COTJIaIIeHUe O 30He CBOOOIHOM ToproBiu ¢ BeetHamom). [11]
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Hecmotpss Ha Hamuune OOBEKTUBHBIX WHCTUTYIMOHAIBHBIX, JIOTUCTHYECKUX U
MOJIMTUYECKUX MPEMATCTBUHN, B TIOCIEIHNE IO/Ibl HA0II0NAal0TCS YCTOMUMBBIE MPEANOCHUIKU JIJIs
3aKTIOUEHUs cornamienus o 30He cBoboanoi Toproenu (3CT) mexny EADC u KoponeBcTBoM
Taunang. AKTyalnbHOCTh Takoro corjamieHus oOycClOBI€Ha KaK  HEOOXOJAMMOCTHIO
TUBEpCU(PHUKAIMN BHEIITHEOKOHOMUYECKUX CBsized Poccum B yCIOBHSIX T€OMOIUTUYCCKOU
NIEPEOPUEHTALUH, TaK U CTpeMJICHHMEM TaujiaHjga pacliMpUTh INPUCYTCTBHE Ha €BPA3HIICKOM
PBIHKE.

B 2018 rogmy B banrkoke wmexnay EBpa3uiickoili SKOHOMHUYECKOM KOMHMCCUEH U
MunuctepcTBoM TOproBiu Tamnanna Obu1 NPUHAT «MeMOpaHAyM O COTPYAHHYECTBE MEXKIY
EBpazuiickoii skoHomuueckoi komuccuerd u IlpaButensctBom KoposneBcrBa Tammana» [12].
JIOKyMEeHT 3aTparuBajl LIMPOKUN CHEKTP COTPYAHMYECTBA M ObUI HAlpaBiIeH Ha CO3JaHHE
OaronpusATHBIX yciaoBui. beia co3mana CoBmecTtHas pabouas rpynmna EDK-Tawnann, kotopas
noJpkHa Oblia 3acenarh He peske 1 pas B rof.

[IpeacraButenn Poccun m Tamnanga mpoBOAST BCTPEUM PAa3IMYHOrO YPOBHS, B XOJ€
KOTOPBIX BEAYT IEPETOBOPHI 110 TIOMCKY €AMHOM B3aMMOBBIT0THON (hopmyisl st cozpanus 3CT.
B mocnennue roasl CTOpOHBI 00CYX)AAIOT 001aCTU COTPYAHUYECTBA B HOBBIX c(pepax, TaKHX Kak
chepa HHPPACTPYKTYPHI, HOBBIX TEXHOJIOTHH, IU(PPOBU3ANNN U 3eJICHON dKoHOMUKH [13]. DTOT
(bakTOp rOBOPUT O CTPEMIIEHUH CTOPOH K CKOpEHIIeMY MPEOA0TICHHUIO CYIIECTBYIOLTUX 0apbepoB
¥ CO3JJaHHIO OOIIETO YKOHOMHYECKOTO U TOPTOBOTO MPOCTPAHCTBA.

s copaBku, B HOsiOpe 2024 roma B baHTKOKE COCTOSUTUCH MEPEroBOPHI 3aMECTHTENS
rnaBel MUJ] Poccun Annpest PyneHnko ¢ BUIle-MUHUCTPOM WMHOCTPaHHBIX nen Taunmanga Para
Yanuyana, B xoae KoTopbix Tawmnanj BbIpa3ui rotoBHOCTH co3aarh 3CT mo aunuu EADC.
CBo10 mpuBEpPKEHHOCTh yriyosenuto nuanora ¢ EADC taunanackas cTopoHa MOATBEPANIA B
pamkax Bcrpeud rnaBbl MUJ| Tawnanna Maput CaHrnaMmnxoHI € POCCHMCKHM KOJIJIErOM
CepreeM JlaBpoBbIM Ha MOJISX COBEIIaHWS MUHUCTPOB MHOCTpaHHBIX aen BPUKC B Puo-ge-
Kanetipo B anpene 2025 rona.

3HaunMBIM COOBITHEM cTajia BeTpeua 29 mas 2025 roma B pamkax EODK, rme mupextop
JenapramenTta naterpanuun EOK Mukaen bemntysH u 3amectutens aupekropa EBporeiickoro
nenapramenta MUJ[ Taunanna Compynu IlynopHanake oOCyAausii pa3BUTHE JIBYCTOPOHHEIO
coTpynHudecTsa, BKiarodas nepcrnektuBsl 3CT. Tamnann moaTBepausl 3aMHTEPECOBAaHHOCTDH B
M3YYEHUH BO3MOKHOCTEW NIl CO3JaHMsl 30HbI CBOOOJHOI TOPrOBIM U BBIpa3ui FOTOBHOCTH K
NpOBEIEHUI0 TpeThero 3acefaHus COBMECTHOM pabodel TIpymmbl, a TakXke OTPacieBOro
cemuHapa B wuioHe 2025 roma s OOCYXIEHHMS] MEXaHU3MOB COJIMKEHHUs CTaHIApTOB U
ycTpaHeHus: 0apbepoB B Toprosie [14].

s cpaBHeHusi, B siHBape 2025 roma Tamnana 3akmoumn cornamenue o 3CT ¢
EBpomneiickoit accormarueit ceoooaHoit Toprosiu (EACT) - mepBbIM 0TI0OHBIM COTTIAIIICHHEM C
espornielickumu  crpaHamu  (IIBeiinapusi, Hopserus, Wcnanaus, Jluxtenmreitn) [15].
OnHOBpEMEHHO NPOAOIDKAIOTCA NEPEroBOPBl C EBpOMENCKUM COH30M, B paMKax KOTOPBIX
IIPOBEJICHO IIATh payH10B K Mapty 2025 roxa.

ITomumo storo, Tamnann SABIASETCS Y4aCTHUKOM JIBYCTOPOHHMX M MHOTOCTOPOHHUX
cornameHuit o cBobomHoi Topromie ¢ Kuraem, Unaueit, Anonmert, Uwumum, ABcCTpanuen,
ctpanamu ASEAN, a Taxxe B pamkax Merauaunuatusbl RCEP. Takast crparterus noguépkuBaeT
CHUCTEMHYIO HaIpaBJIEHHOCTh KOPOJEBCTBA Ha JHOEpalM3alMio TOPrOBIW U PErHOHAIbHYIO
HYKOHOMHYECKYIO MHTETPALIUIO.

Takum oOpazom, mneperoBopel ¢ EADC BBIMNISAAT 3aKOHOMEPHBIM MPOJOKEHUEM
BHEIIIHEAKOHOMMYECKOW MOJMUTUKM TauiaHna W TPeACTaBIAIOT co00M  CTpaTernyeckyro
BO3MOXKHOCTh 111 PoccuM 10  pacHIMpEeHHMIO €BpAa3sMMCKUX CBA3E€H, B TOM YHCIE C
obicTpopa3BuBatomuMucs crpaHamu  KOro-Boctounoit Asun. B ycloBHAX CaHKIIMOHHOTO
JaBJIeHUsA, yrIyOstomerocss skoHomudeckoro mnaptHepctBa ¢ BPUKC wu pacrymeit ponu
albTEpHATUBHBIX HEHTPOB cuiibl, noanucanue 3CT MOXKeT CylECTBEHHO MOBBICUTH 3HAYUMOCTh
Poccun na peinke ACEAH.

201



Modern Science and Innovations. 2025. No. 4

3akmouenue 3CT no3Boanrt:

- YCTpaHUTh 6apbepbl U CHU3UTH NMONUTUHBI 10 0-5%;

- CTUMYJIMpPOBaTh pocT BO/I MasbIX U cpeqHUX KOMIIAaHUM;

- KOMIICHCUPOBATh YaCTUUHYIO nToTepto peiHkoB EC u G7;

- CO3JaTh PABOBYIO MPEACKA3YEMOCTh JI1 HHBECTOPOB;

- pa3BHUBaTh KOOMNEPALMIO MO MOJEISM «ChIpbE —> MepepaboTka — IKCIOPT B TPEThU
CTpaHbI».

Cpeau okuIaeMbIX BbITOJ OT COIVIALICHUS] MOKHO BbIACJINTD:

- yBenuueHue dkcropra mpoaykiuu AIIK, Merammyprum, Xumuu, (GapManeBTUKA U
MalIMHOCTPOEHUS;

- JOCTYIl POCCUMCKUX KOMIIAHUM K JIOTUCTUYECKUM U MPOU3BOACTBEHHBIM LIENIOYKAM B
peruone ASEAN;

- TIOBBIIICHWE TMpPHBICKATENbHOCTH TamimaHna Kak xaba Ui pedKcropra M|
TEXHOJIOTHYECKOro 0OMeHa.

Jas yenemnoi peanusanun npoexkra 3CT HeoOxoaumo:

- HAJINYUE TOJIUTUYECKON BOJIM U MHCTUTYLMOHAIBHOM MOJAEPKKH Ha BBICOKOM YPOBHE;

- MPOBEJEHUE JETAJIbHOIO AaHAJM3a YYyBCTBUTEJIbHBIX CEKTOPOB (CENbCKOE XO3SICTBO,
aBTOMOOWIH, 1T POBas MPOTYKIIHS);

- co3/laHue pabouux Ipymi IO rapMOHU3ALNUN TEXHUUECKUX PETJIAMEHTOB U YCTPAHEHUIO
HeTapu(HBIX 0aphEPOB;

- obecrieueHre BOBJICUCHUSI OM3HEC-COOOIIECTB M IKCIIOPTEPOB 00EUX CTpaH B MPOLIECC
KOHCYJIbTALIU M.

Bmecre ¢ TeM CTOMT OTMETUTb, YTO pa3BUTUE IOJUTHUYECKOIO M TOProBO-
3KOHOMHUYECKOro coTpyanuyectBa Poccun u Taunanga ykpenurt no3unuu Poccun B ACEAH un
Oyzer crmocoOCTBOBaTh pealu3alMd KOHLENIMH «bonbImoro eBpa3suiCKOro MmapTHEPCTBAY,
pacuMpsii 30HY B3aUMOBBITOJIHOTO B3auMojeiicTBus B EBpasun. VYrmyOnenue cBsizeit ¢
TaunangoM Kak KIO4eBbIM HTpokoM FOro-BoctouHoil A3sumM Takke YCHUIIUT POCCHICKYIO
uHUIMaTUBY 10 (opmupoBanuio «EBpa3uiickoil apXUTEKTyphl O€30MacHOCTH», CO3/aBast
albTepHATUBHBIE IUIAT(HOPMBI MHOTOCTOPOHHETO JUAJIOra. JTO COOTBETCTBYET AOJITOCPOYHBIM
uHTepecaM Poccum B A3narcko-THXOOKEaHCKOM PETMOHE M OTKPBIBAET HOBBIE BO3MOXHOCTHU
s coTpynuuyectBa B pamkax Poccus—ACEAH, Bkitouas TOProBill0, HWHBECTHIIUU W
0€3011aCHOCTb.

3akirouyenue. [IpoBen€HHBIN aHaTN3 BHEITHEOKOHOMHYECKUX CBsizel Mexay Poccueil u
TaunangoM BBISBHJ, YTO, HECMOTPS Ha CYIIECTBYIOIIMI MOTEHIMAaN, 00bEMBI JIBYCTOPOHHEM
TOPrOBJIM  3HAUUTEIBHO OTCTAIOT OT pealbHbIX BO3MOXKHOCTe. Tawmang ocraércs
HEJIOMCII0JIb30BaHHBIM dKOHOMHYECKUM napTHEpoM Poccum B pernone IOro-Bocrounoit Azun,
3aHuMas B 2024 rony nuiib 36-€ MECTO Cpeu €€ BHEITHETOPTOBbIX KOHTPAareHTOB.

ToBapoobopor XapaKTepu3yeTcs BOJIATUIIBHOCTBIO, 3aBUCALIEH oT
BHEITHEAKOHOMHUYECKON KOHBIOHKTYPHI U TOJUTHYECKOH OOCTaHOBKH.

CtpykTypa TOProBJId HOCUT B3aMMOJONOJHsOUMN xapakTep: P mocraBnser chippé u
nosyabpukatsl, Tauiany - FOTOBYIO MPOIYKIUIO.

OcHoBHbIe Oapbepbl - HHCTUTYIHOHANBHBIE (0TcyTcTBUE 3CT, pasnuuus B craHgaprax),
JIOTUCTHYECKHE (OTCYTCTBHE HPSIMOIO COOOLIEHMS), a TaKKe peryjasTOpHble (TaMOXHS,
0OaHKOBCKas CHCTEMA).

akmouenne 3CT wmexny EADC wu  Tawmmanmom mpencraBisercss Hanbosee
paroHaIbHBIM U YKOHOMUYECKH OOOCHOBAHHBIM IIAaroM JJisi BBIBOJA JBYCTOPOHHEH TOProBIU
Ha KaYeCTBEHHO HOBBIN YPOBEHb.

VYyuThiBas MOJOKUTENbHBIN ONBIT BbeTHama, 3akmtouuBiiero cornamenue ¢ EADC,
MOKHO MPOTHO3MPOBATh POCT TOProBIM C TauWjnaHAOM NpU aHAJIOTHMYHBIX YCIOBHUSX. IJTO
0COOEHHO AaKTyaJlbHO B YCIOBHMSAX TJI00AaJbHOM TNEPEOPUEHTAMM BHEIITHE3KOHOMUYECKON
crpareruu Poccuu u ykpenieHus cBsi3ei ¢ A3ueil.
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AHHOTauusi. Beedenue. B craThbe MNpEACTaBICHO OINUCAHUE 3BOJIOUWM KOHIENIMUI BIACTH U
TOCYJapCTBEHHOCTH B HCIAMCKOM TIOJUTHUKO-TIPABOBOM MBICIH OT KJIACCHUYECKOro TIEpHoja [0
COBPEMEHHOCTH, HCCJIEAYETCSl B3aHMOCBSI3b PEJIUTMO3HBIX JOKTPUH C MOJUTHYECKOW MPAKTUKOU
MycynbMaHCKoro obmectBa.  Ilens. Brimenenwe mnpoOieM W TEPCIEKTHB Pa3BUTHS HCIAMCKON
MOJINTUKO-TIPABOBOM JIOKTPHHBI B KOHTEKCTE TpaHC(HOpMAIIMU MPEICTABICHUH O ISTUTUMHOCTH BJIaCTH U
(opMax rocyIapCTBEHHOTO ycTpoiicTBa. Mamepuanst u memoost. ViccnenoBanue mocTpoeHo Ha aHaN3e
MIEPBOMCTOYHUKOB KIIACCHYECKON MYCYIIbEMaHCKOH IOPUCTIPYISHINH, QHIOCO(OCKAX TPAKTATOB M padOT
COBPEMEHHBIX HCIAMCKHUX MBICIHUTENEH ¢ MPUMEHEHHUEM HCTOPUKO-CPABHUTEIBHOTO U CPAaBHUTEIBHO-
MpaBoBOro MeToj10B. COMOCTaBIIAIOTCS HOPMATUBHO-IOPHUAWYECCKUI Tonxoia (akuxoB (anb-MaBapau,
Non Tatimun, anp-l'azamm) w 3THKO-GUIOCOPCKHE BO33PEHUS MYCYIbMaHCKUX (unmocodpoB (anb-
®Dapadn). Pezyromamsl u oocyxycoenue. B xone paboTbl 0OHAPYKEHBI CYIIECTBEHHBIE PA3IHUUs MEXKIY
CYHHUTCKON JIOTOBOPHOW MOJENIbIO JIETUTUMAllMM BJIaCTA M LIMWTCKOM JOKTPUHOW MMaMara.
[Ipocnexena Tpanchopmaiiys UCIaAMCKON HOMUTHYECKON MbICTH B X—X X1 Bekax: OT KIIaCCUYECKHUX UeH
anp-Oapabu 10 KOHIENIMHA MMoNMuTHYecKoro wucinama anb-Mayayaun u Caiimpa Kytba, a  Takke
COBPEMEHHBIX JIUCKYCCHH 00 wucinaMcKoi JeMokpaThd. 3axarouenue. [lo wnToram mNpoBeIeHHOTO
WCCJIEIOBAHUS MOXHO CJIeJIaTh BBIBOJ O TOM, YTO COBPEMEHHAs WCIaMCKasl TOJUTHKO-TIPAaBOBas
JIOKTpUHA JIEMOHCTPHUPYET THOKOCTh W  IUIFOPATUCTUYHOCTh, JIOMYCKas pPa3ndHble  (HOPMBI
rOCYJapCTBEHHOI'0 YCTPONUCTBA IIPHU YCIOBHUH peaIn3aliy OCHOBOIOJIAralonuX LeJeH mapuara.
KaoueBble caoBa: wuciaamMckas —IOJMTUKO-NIPABOBas — MBICHIb, Xajaudar, uMamar, IIapuar,
rOCyJapCTBEHHOCTb, OJIUTUYECKUN UCTaM, HCIIAMCKAsl IEMOKPATHs, JISTUTUMHOCTb BJIACTH, IIypa, yMMa,
TEOKpaTHsl.
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Abstract. Introduction. The article presents a description of the evolution of concepts of power and
statehood in Islamic political and legal thought from the classical period to the present day, examining the
interrelation between religious doctrines and the political practice of Muslim society. Goal. To identify
problems and prospects for the development of Islamic political and legal doctrine in the context of
transforming notions of the legitimacy of power and forms of government. Materials and methods. The
research is based on the analysis of primary sources of classical Muslim jurisprudence, philosophical
treatises, and works of contemporary Islamic thinkers, employing historical-comparative and
comparative-legal methods. The normative-legal approach of the fugaha (al-Mawardi, Ibn Taymiyyah, al-
Ghazali) is compared with the ethical-philosophical views of Muslim philosophers (al-Farabi). Results
and discussion. The study revealed significant differences between the Sunni contractual model of
legitimizing power and the Shia doctrine of the imamate. The transformation of Islamic political thought
in the 20th-21st centuries was traced: from the secular ideas of Ali Abdel Raziq to the concepts of
political Islam by al-Maududi and Sayyid Qutb, as well as contemporary debates on Islamic democracy.
Conclusion. Based on the results of the conducted research, it can be concluded that contemporary
Islamic political and legal doctrine demonstrates flexibility and pluralism, allowing various forms of
government provided they implement the fundamental objectives of Sharia.
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Introduction. Concepts of authority and state in Islamic political and legal thought were
shaped by religious doctrines and the historical practice of Muslim society. From its earliest
centuries, Islamic civilization demonstrated the inextricable link between the religious and
political spheres: the Prophet Muhammad acted simultaneously as spiritual leader and head of
the community (ummah), thereby setting a precedent for the unification of secular and spiritual
authority. Subsequently, classical Muslim thinkers sought to understand the nature of authority
based on the Quran and Sunnah, attempting to define the ideal Islamic state. Although the Quran
and hadith contain only a few direct instructions on the organization of public authority,
medieval theologians and jurists (fagihs) developed a holistic concept of the Islamic state,
centered around the institution of the caliphate as the successor to the authority of the Prophet
[4]. In classical Sunni theory, the caliphate was understood as a theocratic monarchy, where the
ruler-caliph is considered God's viceroy on earth, responsible for the implementation of divine
law (sharia) and the protection of the ummah. However, unlike the Shia tradition, which
attributes questions of power to dogmatics (the doctrine of the imamate as a divinely established
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institution), Sunni thought viewed public authority primarily through the prism of Islamic
jurisprudence (figh), which gave its theories a more practical and legal character. This study,
relying on a historical-comparative method and source analysis, traces the evolution of ideas
about power and the state from classical Islamic political and legal thought to its contemporary
interpretations. This perspective allows us to identify the continuity and transformations in
Islamic political and legal doctrine, which has not only theoretical but also practical significance
(given contemporary discussions about the role of Islam in the politics and law of Muslim
countries).

Research Materials and Methods. The methodological basis of this study is a
comparison of normative-legal and ethical-philosophical approaches to the phenomenon of
power, developed within the Muslim intellectual tradition. The first approach—the normative-
legal—is evident in the treatises of classical fugaha, who, based on a few Quranic and prophetic
injunctions, gradually developed a system of specific legal norms regulating the structure and
functions of the Islamic state. The second approach—the ethical-philosophical—was embodied
in the works of medieval Muslim philosophers (falasifa), who adopted the ancient heritage and
sought to substantiate the ideal state structure from the standpoint of rational ethics. The study
incorporates both approaches: through an analysis of the works of Muslim jurists (such as al-
Mawardi, Ibn Khaldun, al-Ghazali, and others), it reconstructs the classical theory of the
caliphate as a specific form of government, while references to philosophical treatises (such as
al-Farabi) identify alternative conceptions of the state. Furthermore, a comparative method is
employed to compare Sunni and Shia ideas, since, despite a common Islamic foundation, these
two branches offered different justifications for the legitimacy of power (contractualism for
Sunnis and imamate for Shiites). The final stage analyzes the modernization of political and legal
thought in modern and contemporary times—from the reformist ideas of the early 20th century
to the ideologies of contemporary Islamist movements. This integrated approach, combining
historical, genetic, and comparative legal analysis, allows for a comprehensive scholarly
presentation of the topic.

Research Results and Discussion. In classical Islamic political and legal doctrine, the
institution of the caliphate—the authority of the caliph as the successor of the Prophet and head
of the entire Muslim community—occupied a central place. After the death of Muhammad, the
need arose for a leader who would unite the ummah and continue to guide the community in both
spiritual and secular affairs. The Sunni tradition developed the doctrine of the caliphate,
according to which legitimate authority is established on the basis of the oath (bay'ah) of the
community to the elected leader. One of the first systematizers of this theory, al-Mawardi (11th
century), in his work "Ahkam al-Sultaniya," focused primarily on the status of the imam-caliph,
his duties, and the procedure for election. The imamate, according to al-Mawardi, arises through
the conclusion of a unique social contract between the imam and the Muslim community
(ummah). The ruler receives authority on the condition that he observes Sharia and protects the
interests of Islam, and the community is obliged to obey him [7, pp. 179-188]. In the list of
requirements for the caliph, the classics named male gender, belonging to the Quraysh tribe (a
traditional condition deduced from the hadith), justice, knowledge of religion and the ability to
govern [11, p. 278; 13, p. 12]. The duties of the caliph included supporting religion, enforcing
Sharia laws, ensuring justice and security, collecting zakat and managing state finances,
protecting borders and waging jihad against aggressors. Thus, the caliphate was conceived of as
a theocratic government, where power is sanctioned by God's law and limited by it. In other
words, the caliph (Arabic - "viceroy") is not a sovereign in the secular sense, but a trustee and
custodian of the religious and legal system. Classical theory emphasized that the purpose of
government is to ensure compliance with Sharia and the well-being of the ummah; the secular
functions of government are inseparable from the religious ones.

However, the actual historical evolution of the caliphate led to the emergence of more
complex forms of political organization than the early ideals envisaged. Already in the era of the
Rightly Guided Caliphs (7th century), the model of collective election of the community leader
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was combined with elements of monarchical succession (for example, the appointment of a
successor during the caliph's lifetime). During the Umayyad and Abbasid periods, the caliphate
evolved into a large empire, and the caliph's single supreme authority became largely nominal in
relation to a ramified system of governors and sultans. By the 10th century, actual governance of
many provinces had passed to local dynasties, which recognized the caliph's spiritual authority
only symbolically. The renowned orientalist V.V. Bartold noted that from the time of the
Abbasids, dualism was established: the caliph retained a religious and legitimizing role, while
secular power was concentrated in the hands of military rulers — the sultans [1, p. [15-78]. The
caliph became a kind of "pope" of the Islamic world, embodying the idea of the unity of the
ummah, while the sultans and emirs exercised real dominance at the local level. This diarchy (the
dualism of "caliph-sultan") was also reflected in theory: medieval jurists allowed that, in the
event of the caliph's weakness or incapacity, his governing functions could be performed by a
strong sultan, who received the title of emir al-umara (commander-in-chief). Nevertheless, Sunni
doctrine could not completely abandon the idea of a single caliph: the unity of the ummah was
considered a religious imperative, and polyarchy an undesirable anomaly [10, pp. 229-231, 234].
Only a few thinkers dared to theorize the possibility of a plurality of states. For example, the
Hanbali theologian Ibn Taymiyyah (13th—14th centuries), who lived through the collapse of the
caliphate and the Mongol invasion, argued that there was no strict necessity for a single caliph. If
Muslim communities were geographically separated, the existence of several rulers
simultaneously was permissible [17, p. 12]. He recognized that religion and state should go hand
in hand, but he prioritized the principles of Sharia, not a specific form of government. According
to Ibn Taymiyyah, it was sufficient for the government to ensure the unity of faith and the
observance of Islamic law. At the same time, he placed two main requirements on the ideal ruler:
the ability to govern effectively and commitment to religion [8, pp. 343-348]. This point of
view, bold for its time, in many ways contradicted the orthodox concept of the caliphate, but
anticipated the modern pluralistic approach, which allows for various forms of Islamic
government.

Alongside the normative and legal canon of the caliphate theory, a philosophical and
political tradition, drawing on ancient philosophy, developed in Muslim thought. Its prominent
representative was Abu Nasr al-Farabi (9th-10th centuries), who is called the "second teacher"
after Aristotle in the classical Muslim intellectual tradition. In his treatise "Opinions of the
Inhabitants of the Virtuous City," al-Farabi outlined the ideal of a perfect society, clearly echoing
Plato's utopia. He considered the city-state (al-Madina), analogous to the polis, to be the primary
form of a perfect society, and it is the word "city" that he uses as equivalent to the concept of
state [3, pp. 243-247]. In al-Farabi's virtuous city, the ruler is a philosopher, possessing perfect
wisdom and virtue; in fact, this is the image of a prophet-imam, combining religious guidance
with philosophical knowledge. Such a ruler leads society not by force of coercion, but by
persuasion and example, guiding citizens toward happiness and perfection. Al-Farabi presents
the state as a hierarchically structured organism, similar to a healthy body, in which different
groups of people perform "organic" functions for the common good. Al-Farabi's concept
synthesized Islamic values with Hellenistic political ethics, according to which the ideal is a just
sage on the throne, implementing divine law in the most rational manner. The influence of this
philosophical idea is felt in later Muslim thought. For example, Ibn Rushd (Averroes) in the 12th
century also discussed the "philosophical imam" [16, p. 4], and in modern times, images of an
"Islamic utopia" have inspired reformers. However, for medieval orthodox Islam, philosophical
utopias remained a secondary trend, while the theory of the caliphate, more firmly connected
with religious practice, was still dominant.

Shiite political and legal thought, which developed along different lines, deserves special
mention. Shiites based their thinking on the doctrine of divinely instituted authority—the
Imamate. According to the Twelver (Imamite) Shiite doctrine, after the Prophet, the leadership
of the ummah was rightfully vested in the imams of the lineage of Ali ibn Abu Talib, endowed
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with infallibility (ma'sum) and special knowledge. State power not vested in the legitimate imam
was viewed by Shiites as a usurpation, permissible only out of necessity. After the twelfth imam
went into hiding (c. 9th century), Shiite theory long recognized any secular governance as
merely a temporary surrogate, lacking full legitimacy. Shiite jurists al-Mufid and at-Tusi
permitted subjects to obey de facto rulers for the sake of maintaining order, but the ideal was to
await the return of the Imam Mahdi, who would restore just divine rule [12, pp. 65-66, 8788,
152]. Thus, the Shiite concept of authority had a more sacred and messianic character (legitimate
authority emanates from God's appointee). This attitude largely predetermined the unique path of
Shiite societies. For example, in Iran under the Safavids, secular shahs attempted to rely on the
Shiite clergy to sanction their authority, proclaiming themselves the Imam's viceroys. Overall,
Shiite political theory did not develop a developed model of a state without an Imam until the
20th century. Only in modern times did Grand Ayatollah Ruhollah Khomeini propose the
concept of "velayat-i faqih" (the authority of the Islamic jurist), according to which the highest
Shia theologian can fulfill the functions of ruler in the absence of the imam. This idea became a
revolutionary innovation, laying the foundation for the Islamic Republic of Iran since 1979,
where the spiritual leader (rahbar) — essentially the embodiment of the principle of velayat-i
fagih — combines theocratic and governmental authority. It is important to emphasize that
although Sunni and Shia thought proceed from different starting points (contractual legitimacy
for the former and charismatic succession for the latter), both traditions see the ideal of authority
as serving divine law and ensuring public piety. The differences, however, concern rather the
question of who has the right to rule: a righteous man elected by the community (Sunnis) or an
imam appointed by God from a specific lineage (Shiites)?

The beginning of the 20th century was marked by a crisis in the traditional model of the
caliphate and the need to rethink Islamic political theory in the context of the new world order.
This crisis culminated in the abolition of the Ottoman Caliphate in 1924, after which the Muslim
world was divided into nation-states, often secular in nature. The intellectual reaction to the
collapse of the caliphate paradigm resulted in polarized opinions among thinkers of the time. On
the one hand, Ali Abdel Raziq, an Egyptian scholar and qadi, argued in his influential book
Islam and the Foundations of Governance (1925) that the Prophet Muhammad did not establish a
specific political model, and Islam does not require the creation of a theocratic state [19, p. 40].
In his view, the caliphate was a historical phenomenon without mandatory religious sanction;
religion is a spiritual matter, and governance should be left to the discretion of reason and human
experience. This secularizing interpretation provoked sharp criticism from the ulema. Abdel
Raziq was accused of undermining the foundations of Sharia, his book was banned, and he was
stripped of his title of Sheikh al-Azhar. In contrast, another prominent figure, Muhammad
Rashid Rida, championed the need to revive the caliphate. In his work, "The Caliphate, or the
Great Imamate" (1922), Rida acknowledged that the Ottoman model had outlived its usefulness,
but he proposed reforming the institution of the caliphate—selecting a new caliph by consensus
of leading Muslim peoples and giving him a more spiritual and coordinating function, uniting
disparate states [5, p. 189]. Rida's ideas were never implemented, but they formed the basis for
the programs of a number of Islamic movements. In 1928, the Muslim Brotherhood emerged in
Egypt', declaring its goal to be the revival of the Islamic way of life and the construction of a
state based on Islamic principles (though without initially directly demanding the restoration of
the caliphate). Thus, at the beginning of the 20th century, two lines emerged: the reformist-
secular (Abdel Raziq et al.), which accepted the separation of religion and state, and the
revivalist-Islamist (Rida, Muslim Brotherhood), which sought to return politics to the
mainstream of Sharia, albeit in an updated form.

In the mid-20th century, against the backdrop of decolonization and the crisis of post-war
secular regimes, the Islamist movement, an ideology that demands the primacy of Islam in state
life, gained momentum. One of the founders of modern political Islam was the Indo-Pakistani
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thinker Abu Ala al-Maududi. He developed the concept of "theo-democracy," according to
which sovereignty in the state belongs only to the Almighty, and people exercise power as his
viceroys, following divine law [21, p. 24]. In his works, Maududi insisted that legislative power
is limited by the Quran and Sunnah, but practical forms of government can include elected
institutions and consultations (shura) [18]. Thus, Islamic governance should combine divine
guidance with popular participation, without sliding into either a theocratic dictatorship or a
liberal secular democracy. Maududi's calls found a response: in the 1940s and 1950s, In Pakistan
and a number of other countries, a movement for the Islamization of legislation began, resulting
in the enshrining in constitutions of norms stating that no law should contradict the principles of
Islam. At the same time, a more radical idea, led by the Egyptian ideologist Sayyid Qutb, was
gaining popularity in the Arab world. In his work Milestones (1964), Qutb declared modern
secular society a state of jahiliyyah (ignorance, barbarism) and argued that true sovereignty
belongs only to Allah (hakimiyyah), and all man-made systems (monarchies, republics,
communism, etc.) usurp divine authority [14, p. 123; 20, p. 46]. From this conclusion, Qutb
made a radical call: Muslims must create a vanguard that will overthrow wicked governments
and establish rule according to Sharia. His ideas inspired generations of Islamists, including
extremist organizations. While Maududi allowed for the gradual evolution of the state through
reforms and elections, the Qutbist paradigm formed the basis of jihadist movements that justified
armed uprisings against “non-Islamic” rulers.

At the same time, not all political Islam was reduced to extremes. Many moderate
thinkers attempted to synthesize Islamic values with the institutions of the modern state. On this
basis, the concept of "Islamic democracy" emerged, based on the principles of shura
(consultation), ijtihad (reasonable interpretation), and the responsibility of rulers to the people,
but within the moral and legal constraints of Sharia. For example, the Egyptian theologian Yusuf
al-Qaradawi pointed out that Islam does not reject democratic procedures if they do not
contradict faith. The election of the head of state, collegiality in decision-making, and respect for
rights are fairly consistent with the Islamic principles of justice and consultation [22, pp. 12-24].
He and a number of other modern ulema believe that the form of government (monarchy,
republic, federation) is not strictly predetermined by Sharia; it is more important that power be
exercised on the basis of Islamic values (justice, service to society, compliance with Sharia
norms in the public sphere) [6]. After the fall of the Caliphate, the Muslim world followed the
path of nation-states, and most countries adopted constitutions declaring Islam the state religion
or source of legislation. This became a compromise, as Sharia law was gradually incorporated
into legal systems (especially in the areas of family and inheritance law), while the political form
remained largely borrowed from the Western European model of the nation-state [2, pp. 93-95].

It is significant that by the late 20th and early 21st centuries, the idea of a secular state
with an Islamic moral foundation, or a theoethical state, gained currency in Islamic discourse.
This implies a secular mechanism of governance (institutions of parliament, elections, and
separation of powers), but on the condition that Islam serves as the moral and legal guideline for
legislation and policy. This formula was promoted, for example, by intellectuals who argued that
the goal was not a theocracy of ayatollahs or a medieval-style caliphate, but democratic
governance in which laws do not contradict Sharia [9, pp. 223-244]. In particular, in Tunisia and
Egypt in 2011-2012, discussions were held about incorporating Sharia norms into the
constitution, while recognizing the sovereign power of the people. Essentially, a balance was
sought between the supremacy of divine law and popular sovereignty, which remains the subject
of lively theological and legal debates to this day. Many theologians have concluded that a
combined consideration of these principles is possible through the doctrine of "shura + ijma":
decisions are made by elected bodies (shura), but within the framework of consensus (ijma) on
fundamental Islamic values that cannot be overturned by a vote. This synthesis confirms the
flexibility of Islamic political thought, capable of adapting to the challenges of the times while
maintaining a commitment to tradition.
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The revival of caliphate ideas in the modern era deserves special attention. Throughout
the 20th century, movements calling for the restoration of a unified Islamic caliphate periodically
emerged. One of these was the international organization Hizb ut Tahrir *(Party of Liberation),
founded in 1953 by Taqiyuddin Nabhani. In his works The Constitution of Islam and The
System of Islam, Nabhani developed a utopian model of a modern caliphate: a unitary state
headed by a caliph elected by Muslims, in which borders between Islamic countries are
abolished and all laws are strictly based on Sharia [5, p. 189]. Hizb ut Tahrir does not participate
in elections and rejects national governments as illegitimate; its activities, however, are banned
or marginalized everywhere, and it has not achieved practical success in recreating the caliphate.
A far more dramatic attempt was made by radical jihadists: the terrorist organization Islamic
State of Iraq and the Levant (ISIS) °, having captured significant territories in Syria and Irag,
proclaimed the restoration of the caliphate in June 2014. ISIS leader Abu Bakr al-Baghdadi
declared himself Caliph Ibrahim, calling on all Muslims to offer bay'ah to him. However, leading
Islamic scholars unanimously rejected ISIS's claims, pointing to gross violations of Sharia law,
as a caliphate cannot be established unilaterally by a group of extremists ignoring the opinion of
the entire ummah. Yusuf al-Qaradawi and other ulema emphasized that proclaiming a caliphate
requires authority granted by the consensus of Muslim peoples, not the seizure of power by
force; moreover, ISIS's atrocities and takfiri ideology place the organization outside of Islam. As
a result, the ISIS "caliphate" was not recognized and was defeated militarily. This episode, on the
one hand, discredited the idea of an immediate restoration of the caliphate by force, and on the
other, it raised the question among Muslims: what should be the format of political unity of the
ummah in the modern world? Some prominent Islamic thinkers responded that in the 21st
century, a realistic form could be a supranational union or confederation of independent Muslim
states. Thus, al-Qaradawi noted that the caliphate in our era is a federation or confederation of
Muslim countries united by common values, and not necessarily a single state under a single
ruler [15]. This approach effectively rethinks the classical utopia of a global caliphate, bringing it
into line with modern principles of sovereignty and international relations.

Conclusion. The development of concepts of power and state in Islamic political and
legal thought demonstrates the complex interweaving of religious ideals with historical realities.
Classical doctrine developed in the Middle Ages and sacralized power, subordinating it to the
goals of religion. In the form of the caliphate, it affirmed the principle of the unity of the spiritual
and the secular: the ruler is conceived as the guardian of faith and law, and the state as the
instrument for establishing divine justice on earth. Even medieval authors compared the ruler to
a shepherd responsible for his flock (ummah), emphasizing that on the Day of Judgment, the
imam will be required to render a special account for the people entrusted to him. These
principles rested on the principle, fundamental to Muslims, that there is no true authority outside
the framework of Islam, and the legitimacy of authority is measured by the extent of its service
to Allah and the community of believers. The state, in turn, is conceived not as an intrinsic
machine of coercion, but as a means of enforcing divine justice.

Modern interpretations retain this axiom, but have undergone significant transformations
in the search for answers to the challenges of the new era. Islamic thought in the 20th and 21st
centuries, having encountered the ideas of secularism, nationalism, and democracy, developed a
wide range of views—from the complete separation of religion and state to demands for the total
dominance of Sharia. At the same time, there is a tendency toward a convergence of moderate
Islamic positions with the universal principles of the rule of law. Most modern Muslim
intellectuals agree with the need for constitutionality, elected government, and respect for human
rights, seeking to justify these institutions through the prism of Islam (concepts of shura, social
contract, maslahat—the common good, etc.). At the same time, adherence to key traditional
principles remains: in an Islamic society, the law must comply with Sharia, and politicians must
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be guided by the moral norms of religion. Authority, in its ideal sense, is still viewed not so
much as a privilege as a responsibility to God and others.

The concept of an Islamic state in modern interpretations has become more flexible and
pluralistic. While a single caliphate was once the ideal, various models are now accepted, such as
an Islamic republic (as in Iran), a constitutional monarchy, a federation of Islamic countries, and
so on, provided they implement the fundamental goals of Sharia (the principle of justice, the
protection of faith, life, reason, property, and the honor of subjects). Modern Muslim societies,
having embraced the institutions of the nation-state, continue to search for the optimal form of
realizing these ideals.

The experience of recent decades shows that excessive secularization, ignoring religious
sentiments, is just as fraught with conflict as blind adherence to archaic models. In this regard, a
monolithic understanding of power has now given way to a dialogue between tradition and
modernism, and the success of this dialogue determines whether the Islamic political and legal
heritage will become a resource for stability and development or a factor of discord. In any case,
Islamic political and legal thought possesses sufficient internal diversity and dynamism to
propose modern forms of exercising power without betraying its spiritual foundations.

It should be especially noted that studying the concepts of power and state in Islam is not
only a look into the past but also a key to understanding the future of the Muslim world.
Academic interest in this topic rightly remains high, as the Islamic understanding of power
influences political processes in many regions of the world. Knowledge of classical foundations
and modern interpretations helps accurately assess trends in state-building in Muslim countries,
predict possible models for the development of Islamic statehood, and identify points of contact
between religious and secular approaches in reforming political and legal systems.
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Abstract. Introduction. Modern journalism operates in a dynamically developing digital media space,
where the processes of creating, distributing, and protecting content acquire new legal and ethical
dimensions. This article examines the specifics of the implementation and protection of journalists'
copyrights in Russia, analyzes the legal framework for regulating intellectual property in the media
sector, and identifies current issues and contradictions between the principle of freedom of speech and the
protection of the author's creative individuality. Special attention is given to the problems of corporate
authorship, editorial processing, violations of rights on the Internet, and the development of mechanisms
for digital attribution of authorship. Digitalization of the media has not only expanded distribution
channels, but also radically complicated the issues of establishing and protecting copyrights, giving rise to
a number of unique legal conflicts. The study is based on an analysis of the regulatory framework, court
practice, and professional and ethical codes of journalism. Materials and methods. As a result, the paper
proposes ways to improve law enforcement practices and legal culture in the media sector. Results and
discussion. The key role is played by the development of legal culture and professional ethics, which
involves both improving the legal literacy of journalists themselves and fostering a responsible approach
among media organizations and content consumers. Conclusion. The paper concludes that there is a need
for an interdisciplinary approach to protecting the copyrights of journalists, which combines legal, ethical,
and technological tools.
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Literature Review: Copyright issues in journalism have been actively explored in both
legal and media theory literature over the past decades. The theoretical foundation for the
development of copyright law is formed by the works of foreign and domestic authors,
particularly L. Bentley and B. Sherman, who expound on the fundamental principles of copyright
and related rights in the digital economy. A. A. Biryukov and 1. V. Shirkova, as well as V. E.
Chigirina, made significant contributions to the development of domestic copyright law,
examining the legal nature of intellectual property and the mechanisms for protecting exclusive
rights in civil law relations. Particular attention in the academic literature is devoted to the
specifics of legal regulation of the media.

Research Method: The methodological basis of the study was formed by general
scientific and specialized methods of legal analysis. A dialectical method allowed us to consider
copyright in journalism as a dynamic category, changing under the influence of digitalization and
societal transformations. A systems approach was used to analyze the relationships between the
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legal, ethical, and technological aspects of journalistic activity. A comparative legal method was
employed to compare domestic and international approaches to regulating copyright in the media.
A formal legal analysis focused on the provisions of Part IV of the Civil Code of the Russian
Federation, media legislation, and judicial decisions regulating official authorship and the
adaptation of works. Content analysis was used to examine professional codes of journalistic
ethics and identify their role in shaping the legal culture of journalists. The empirical method
included an analysis of practical cases and court decisions reflecting trends in law enforcement in
the area of journalistic copyright. The use of these methods allowed us to comprehensively
examine the legal nature of journalistic work, identify problem areas in current legislation, and
propose ways to improve legal regulation, taking into account the contemporary challenges of the
media environment.

Research results: Modern journalism is a complex system of creative and informational
activities, where the interests of the author, editorial staff, audience, and government intersect.
With the digitalization of the media landscape—the introduction of digital technologies into
various media activities, including the production and publication of online content—the
protection of journalists' copyrights has become particularly pressing. Every day, a huge amount
of text, photo, and video materials enter the information space, instantly disseminated via the
internet, social media, and multimedia platforms. At the same time, the original work of a
journalist—whether an analytical article, a report, or an interview — becomes vulnerable to
illegal copying, editing, and reuse without the author's consent. In today's reality, any journalistic
product can be a full-fledged multimedia project, incorporating various content formats (text,
photo, video, digital). This creates additional conflicts in the process of determining copyright
holders.

The Civil Code of the Russian Federation establishes that copyright is the intellectual
property right to works of science, literature, and art. Copyright in journalism serves a dual
function: on the one hand, it protects the interests of the creator, and on the other , it ensures the
public right to receive reliable and up-to-date information.

Thus, we are talking about a balance between private and public interests. This balance is
becoming especially important in the context of the development of new media, where the speed
of information dissemination often conflicts with the principles of intellectual property. Unlike
literary or artistic works, journalistic material is created in a context of information competition
and often carries social significance, which raises questions about the limits of permissible
quotation, reworking, and use of other people's texts [1].

The Russian Federation's legal framework regulating copyright has evolved gradually.
The foundation is the Civil Code of the Russian Federation (Part Four), which defines the objects
of copyright, the procedure for using works, the rights of authors, and related rights. Journalism,
however, is unique, as many materials are created within the context of employment relationships
— journalists write texts on behalf of editors. This raises the question: who owns the rights—the
author or the employer? The answer depends on the contract form, the type of assignment, and the
nature of the work.

An equally important issue is protecting the rights of journalists online. In the digital age,
media texts and images are widely copied without attribution, undermining both the legal and
ethical foundations of journalism. Copyright violations in the media sphere often go unpunished
due to the difficulty of proving the fact of borrowing and the lack of uniform protection
mechanisms [2]. At the same time, journalists themselves are playing an increasingly important
role in shaping the legal culture of information use — understanding the limits of permitted
quotation, registering rights to their materials, and correctly using other people's sources. For
example, the legal status of interviews as intellectual property requires clearer regulation. Based
on existing journalistic practice, one can conclude that the interviewer is considered a co-author
of the resulting work due to their creative contribution: creating and posing the question,
structuring the conversation. However, this rule may be unfair in cases where the uniqueness and
value of the work is determined solely by the profound content of the public figure's response, and
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not by the form of presentation. The lack of a contractual relationship between a journalist and an
interviewee can lead to disagreements and even legal proceedings.

Thus, the issue of copyright in journalism is multifaceted. It encompasses legal, ethical,
technological, and cultural aspects. Studying this issue not only helps us understand the
mechanisms for protecting journalists' creative rights but also helps us determine how freedom of
speech and intellectual property rights can harmoniously coexist.

The purpose of this study is to analyze the specifics of the implementation and protection
of journalists' copyright in Russia, determine the specifics of the legal regulation of journalistic
materials, and identify current problems and prospects for improving legislation in this area.

Copyright in journalism is a legal category that exists at the intersection of intellectual
property and information law. The legal nature of a journalistic work is dual: it simultaneously
represents an object of civil law protection and an element of public information circulation. This
duality predetermines the complexity of law enforcement, especially in the context of the
digitalization of the media space [3].

In Russian intellectual property law, copyright is defined as a set of rules governing
relations arising from the creation and use of works of science, literature, and art (Civil Code of
the Russian Federation, Part Four, Articles 1255-1301). Journalistic texts, according to
paragraph 1 of Article 1259 of the Civil Code of the Russian Federation, are considered literary
works and are subject to protection as the results of creative activity. However, the very form of
journalistic expression, based on the interpretation of facts, does not preclude its creative
uniqueness.

A distinctive feature of journalistic works is that they are created within the context of
professional activity, often under an employment contract. In this regard, the concept of "works
made for hire" (Article 1295 of the Civil Code of the Russian Federation) applies, according to
which the exclusive right belongs to the employer, unless otherwise provided by the contract.

Thus, in journalism, a separation of moral and property rights often occurs: the author
retains personal non-property rights (to his name, to the integrity of the text), while the editorial
board receives an economic advantage in the disposal of the work.

It should be noted that legal doctrine has repeatedly emphasized the need to clarify the
boundaries of official work in journalism [4]. In practice, difficulty arises in determining which
materials can be considered created at the request of the employer, and which are the result of
the journalist's independent creative initiative.

Journalistic text, especially in print and electronic media, often undergoes editing, fact-
checking, and stylistic refinement. This can lead to pressing issues of co-authorship and editorial
revision. According to Article 1258 of the Civil Code of the Russian Federation, authorship is
recognized as joint only if the work is created through joint creative effort. Otherwise, editorial
changes that are not creative in nature do not constitute co-authorship. However, in media
practice, editorial revision often becomes the subject of legal disputes, as the line between
editing and revision remains a matter of judgment.

Legal scholarship suggests viewing editorial editing as a derivative form of participation
in the creation of a text, one that does not entail an independent right of co-authorship but does
imply the obligation to preserve the journalist's name and the content of the work. In this sense,
editorial activity is a component of the process of creating a journalistic product, rather than an
independent creative act.

Copyright issues in the digital environment also depend on the degree of digitalization
of the media space. Digitalization has significantly changed the nature of the legal regulation of
authorship. In the context of online journalism, texts and other materials are instantly copied and
distributed, making traditional forms of protection (such as authorship registration) ineffective.
Consequently, digital rights recording mechanisms are becoming more relevant, including the
deposit of electronic versions of materials, the use of blockchain services, and the application of
digital watermarking systems.
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The most common copyright violations committed by journalists online are:

— publication of materials without indicating the author and source;

— changing or distorting the text;

— re-posting of a work without the consent of the editors;

— use of fragments of an article for commercial purposes (for example, in blogs, news
aggregators).

Judicial practice confirms that even minimal distortion of content or omission of an
author's name may be considered a violation of personal non-property rights. For example, the
Moscow District Arbitration Court's Ruling No. F05-19853/21 of November 24, 2021, stated
that changing the title and partially abbreviating the text without the author's consent constitutes
a violation of the right to the integrity of the work.

An analysis of current data also highlights the impact of digitalization on the
transformation of legal protection for works, including journalistic texts, photographs, and video
materials [5]. An analysis of judicial practice (Resolution of the Arbitration Court of the Moscow
District dated November 24, 2021, No. F05-19853/21) demonstrates the evolution of approaches
to recognizing journalistic materials as protectable objects of copyright.

In practice, it is important to maintain a balance between the right to information and
the protection of authorship. Journalism, fulfilling the socially significant function of informing
the public, faces the need to uphold the principle of freedom of speech (Article 29 of the
Constitution of the Russian Federation) while maintaining legal protection of authorship. The
balance between these principles is reflected in Article 1274 of the Civil Code of the Russian
Federation, which provides for the possibility of free quotation for informational purposes.
However, case law indicates the need for strict adherence to the quotation volume and the correct
attribution of the source.

From a theoretical perspective, journalistic quotation is a tool of intertextual
communication (in M. M. Bakhtin's terminology), but in a legal context, it should be considered
the use of protected intellectual property. Consequently, journalistic freedom of quotation is
limited by the boundaries of legitimate use, not absolute freedom of information.

The ethical and cultural aspects of copyright protection in journalism cannot, and should
not, be considered solely in legal terms. Along with regulatory frameworks, professional ethics
play a significant role. Codes of journalistic ethics, in particular the Code of Professional Ethics
of Russian Journalists adopted by the Union of Journalists of Russia , stipulate the obligation to
respect the intellectual rights of colleagues, avoid plagiarism, and faithfully cite sources.

Plagiarism in journalism not only violates legal norms but also undermines audience
trust, reducing the public profile of the media. Issues of ethics and professional standards in
journalistic activity are discussed in detail in [6] They consider plagiarism and respect for the
intellectual rights of colleagues as part of a journalist's professional reputation. Academic
literature emphasizes that developing a legal culture among journalists is a key condition for
preserving authorial identity in the media [5].

Thus, A.E. Pautova analyzes the specifics of regulatory frameworks for media activities,
and A.Yu. Fityo examines the balance between private and public interests in the field of
copyright. Thus, modern scholarly thought views journalistic copyright as an interdisciplinary
phenomenon that combines legal, ethical, and technological aspects, which determines the
relevance of further research on this topic in the context of the digital transformation of media [7].

Current trends in the development of legal protection for journalistic materials are in
one way or another linked to improved law enforcement practices and the need to modernize the
regulatory framework. In terms of technology, a promising direction may be the implementation
of systems for recording authorship and the time of creation of content. Among the relevant
areas are:

— consolidation of the status of multimedia journalistic work as a complex object of
copyright;

— development of electronic registers of copyright materials;
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— introduction of voluntary licensing mechanisms in the media;

— improving the legal literacy of journalists through educational programs.

It seems appropriate to strengthen the role of self-regulatory organizations in journalism
by empowering them with media ombudsman functions for copyright disputes. This will reduce
the burden on the judicial system and strengthen the legal culture within the industry.

The conducted analysis of legal regulation and practice of implementing copyright in
journalism of the Russian Federation allows us to draw a number of general conclusions.

Firstly, a journalistic work possesses all the attributes of a copyrighted object, as
enshrined in Article 1259 of the Civil Code of the Russian Federation. At the same time, the
specific nature of journalistic activity is determined by its social nature: a journalist creates a text
not only as an individual creator but also as a participant in the public information process. This
necessitates harmonizing the interests of the author, the editorial board, and society as a whole.

Current legislation adequately covers the basic forms of copyright protection, but
requires further detail for the digital environment. Particularly challenging is the distinction
between "works made for hire" and "derivative works," as well as determining the editorial
contribution. Given the rapid development of online journalism, existing legal protection
mechanisms have not always kept pace with technological advances.

Third, judicial practice in journalistic copyright cases demonstrates the gradual
emergence of unified approaches. Courts are increasingly recognizing the protectability of
journalistic materials, including reports, reviews, and analytical articles, provided they contain a
creative element. The primary focus is on proving the originality of the form and structure of the
text, rather than the fact of publication itself.

The digitalization of the media space requires a comprehensive update to approaches to
the recording and protection of copyright [8]. A promising direction is the implementation of
electronic systems for recording copyrighted works, the use of blockchain technologies and
metadata for authorship verification, and the development of the practice of depositing
journalistic materials in specialized registries.

Legal regulation of journalists' copyright is inextricably linked to professional ethics.
Ethical standards of journalism strengthen legal guarantees, creating a sustainable culture of
respect for intellectual work. Consequently, effective copyright protection in the media is
impossible without the interaction of legal and moral norms [6].

Prospects for improving the institution of copyright in journalism are associated with
the development and adoption of comprehensive measures, including:

clarification of the status of journalistic works in digital form;

development of mechanisms for pre-trial dispute resolution;

increasing the level of legal literacy of journalists;

expansion of educational programs on intellectual property in the media sphere;

creation of professional codes regulating the procedure for using other people's
materials.

Overall, it can be concluded that copyright protection in journalism should be
considered an integral part of the sustainable development of the information society. Effective
legal protection of journalistic work helps strengthen trust in the media, maintain high
professional standards, and foster a responsible media environment. A harmonious combination
of freedom of speech and copyright protection is only possible with the continuous improvement
of legislation and the development of a legal culture among all participants in the media process.

Copyright in journalism is a dynamically developing legal institution that combines
elements of civil, informational, and ethical regulation [9]. This research suggests that the
contemporary Russian media sphere is rethinking the role of intellectual property, its importance
for maintaining professional journalism standards, and public trust in the media.

The analysis revealed that the existing regulatory framework—primarily Part IV of the
Civil Code of the Russian Federation—provides basic guarantees for the protection of
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journalists' copyright. However, the development of digital technologies, changing methods of
information dissemination, and the transformation of labor relations in the media sphere require
the adaptation of legislation to new realities. Particular attention should be paid to the
development of legal mechanisms for copyright protection in the online environment, where
traditional forms of attribution and control over the use of works prove insufficient.

The legal aspect of copyright in journalism cannot be considered in isolation from the
ethical principles of the profession. Copyright compliance is part of a journalist's professional
reputation, and copyright violations undermine audience trust and reduce the quality of public
discourse. Therefore, fostering a legal culture in journalism should be considered a strategic
direction for the development of the domestic media industry.

The dynamically evolving digital space is creating new realities for media content.
Contemporary challenges—the growing number of content aggregators, the use of artificial
intelligence for news generation, and the blurring boundaries between author and user—require
an interdisciplinary approach [10]. A scholarly understanding of copyright in journalism should
integrate legal, philological, and sociocultural approaches. This integrative understanding will
enable the development of more flexible and viable forms of legal regulation capable of meeting
the demands of the digital age.

The practical significance of these findings is that protecting journalists' copyrights
strengthens the legal status of the profession, improves the quality of media products, and fosters
a fair system of relations between authors, editors, and society. A promising direction for further
research is the analysis of the use of artificial intelligence in journalism and its impact on
copyright law, as well as the development of legal regulation models that take into account the
specific features of multimedia and online forms of journalistic creativity [11].

Overall, it can be concluded that the future of copyright in journalism depends on the
legal system's ability to respond quickly to technological and social changes. Only through
collaboration between the state, the professional community, and academic science can a stable
legal environment be created that ensures a balance between freedom of information and the
protection of the author's creative individuality.
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4. bubnmuorpaduueckuii cnucok. Pa3mernaercss B KOHIE CTaThi. B HeM NepedymcisioTcsl BCe MCTOYHUKH, HA
KOTOpBIE CCBUIAETCS aBTOP, C MOIHBIM Oubnuorpaduyeckum ammapaToMm niganus (B coorserctsun ¢ [ OCTP 7.0.5-
2008).

5. ABTOpPCKOE BU3HpPOBaHUE:

aBTOp HECET OTBETCTBEHHOCTbH 32 TOYHOCTH IMPHBOJUMBIX B €r0 PYKOIMCH CBEICHHH, IIUTAT U MPABUIBHOCTD
yKa3aHUs Ha3BaHWH KHUT B CITUCKE JINTEPATYPBHI;

aBTOp Ha mocienHe# crpaHune numer: «O0beM CTaThbH COCTaBISET ... (yKa3aTh KOJMYECTBO CTPAHUI),
CTaBUT AaTy U NOAIKUCH.

Anpec penakuuu: T. [Taturopcek, yn. 40 net OkTs6ps, 56

CraThH C KOMIUIEKTOM JOKYMEHTOB B )ypHal «CoBpeMEeHHAs HayKa ¥ HHHOBAIUI CIABaTh:
r. [Taturopck, yin. 40 net OxTs6ps, 56, kab. Ne 45 OITIO HUP,

OTBETCTBEHHOMY CekpeTapio xypHaia: Opobunckoii Banepun HukonaeBue

KonrakTuble Tesedonnl: (8793) 33-34-21; 8-928-361-74-33
e-mail: nauka-pf@yandex.ru, orobinskaya.val@yandex.ru
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Hayuynoe usnganue

COBPEMEHHAS HAYKA
n
NMHHOBAIIUUA

HayuyHblii sKYpHaa

Ned, 2025

CBOBOJIHAA IEHA

HayuaHnoe pemaktupoBaHue, IpoBEpKa CTaTeil Ha aHTHILIATHAT PYOPHUKH
«Texunueckue Haykn» — B.H.OpobuHckas
[TepeBoa aHHOTAILMIA, KIFOYEBBIX CIIOB, pedepaToB Ha aHrMickuit s3pik — E.B. lanann

IMoamnucano B neyats 14.12.2025 Brixon B cBeT 29.12.2025

®Dopmat 200x280. Ve meu. 1. - 21,97 Bymara odcetnast. [Teats opcerHas.
Tupax 500 5k3. 3axa3 Ne

OTrneyaTaHo ¢ TOTOBOTO OPUIMHAI-MaKeTa, MPEACTABICHHOI0 aBTOPaMH, B TUIIOTpadun
OT'AOY BO «Ceepo-Kaskasckuit dhenepanbhslit yausepcuter» dpunnana CKOY B r. [Iaturopcke
357500, CraBpomonbckuit kpai, T. IIaTuropck,
yi. Okta6psckast / mp. 40 et Oxrsa6pst, 38/90.

Ten. 8(8793) 97-32-38



