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UHopMmayuoHHbIE cucmeMbl U MexHosI02uu

MATEMATHYECKOE U KOMIIBIOTEPHOE MOJIEJIUPOBAHUE
YK 659.4.012.12

A K. AJINBYTAEB

HCCJIEJOBAHHME NOAXOJOB KIACTEPU3ALINN YBJIMKALIANA
N3 COONUAJIBHBIX CETEN U CMU B PA3ZPE3E MOHUTOPHUHI' A
YIIOMUHAHUSA OPTAHU3ALIUN

B cmamve paccmampusaromesi nooxoovl K KiAcmepuzayuu mekcmos nyOonukayutl u3 COYuaIbHbIX
cemell U CpedCcme MAcco8oll uHgopmayuu Ons 3a0a¥ MOHUMOPUHSA YROMUHAHUU opeanusayuu. [lenv
UCCNIe008AHUSL 3AKTIOYACMCA 8 CPABHEHUU MEemOo008 NPedsapumenvHoll 00pabomku OAHHLIX U AHATUZE UX
GIUAHUA HA KAYeCmeo Kidcmepuszayuu coobujenull. B pabome npoeeden 3KCHEpUMEH C RpUMEeHeHuem
aneopumma HDBSCAN u s3mbedounzoeoii modenu. CpasHusamucs 06a nooxood: KiaCmMepuzayus NOJIHbIX
meKcmoe nyonuKayuil u Kiacmepu3ayusi KOHMeKCMHbIX OMPbIEKO8, CHOPMUPOBAHHBIX 80KDYE PACTIOZHAHHBIX
UMEHOBAHHBIX CYUWHOCTEIL.

Pezynomamul noxazanu, wmo 01 3a0a4u MOHUMOPUHA YROMUHAHUL OPeAHUAYUU U ee 0ObEeKMos
UCNONb308aAHUEe KOHMEKCMHbIX OKOH TO360J5lem NOBbICUMb KAYECMBO KIACMepUu3ayuu 1o  SHEUHUM
MEMPUKAM CPABHEHUIO ¢ NOOXOOOM, OCHOBAHHbIM HA ROIHbIX mekcmax. Takoi spghexm obwschsemcs
CHUDICEHUCM GIIUSIHUSL (POHOBO20 COOEPIHCANUSL U KOHYECHMPAYUEU AHATUZA HA KOHMEKCMe YNOMUHAHUSL.

Knrouesvle cnosa: Ynpaenenue penymayuetl;, Kiacmepuvili anaius;, coyuaivhvie meoua, CMU;
bonvuiLe OanHble.
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STUDY OF APPROACHES TO CLUSTERING PUBLICATIONS FROM SOCIAL MEDIA
AND MASS MEDIA IN THE CONTEXT OF ORGANIZATIONAL MENTION MONITORING

The article examines approaches to clustering publication texts from social media and mass media for the
purpose of organizational mention monitoring. The study aims to compare data preprocessing methods and analyze
their impact on the quality of message clustering. The experiment employed the HDBSCAN algorithm and an
embedding-based model. Two approaches were compared: clustering of full publication texts and clustering of
contextual excerpts formed around recognized named entities.

The results demonstrate that, for the task of monitoring mentions of an organization and its related entities, the
use of contextual windows improves clustering quality according to external evaluation metrics compared to the
approach based on full texts. This effect can be explained by the reduction of background noise and the focus of analysis
on the immediate context of the mention.

Keywords: Reputation management; cluster analysis; social media; mass media; big data.
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YK 004.942
K.B. BOHJAPUK, I'.C. BACWJIBEB, A.1. BJIACOB, O.P. KY3UYKUH, I.1. CYPXUK

AHAJIN3 HEPEXOJHBIX PEXKUMOB TEPMOJJIEKTPUYECKUX
SJIEMEHTOB IEJIBTBE ITPHU PA3/IMYHBIX BXO/HBIX BO3JIEUCTBUAX

CmayuoHapuwiii pexcum pabomsl MepMOILeKMPUYECKOL CUCEMbL 3AY4ACTNYI0 NPeOCMABIemcs He
IKOHOMUYUHBIM U3-30 HEBO3MONCHOCMU MASKOU NOOCMPOUKU MUKPOKIUMama. /[anHblil acnekm onpeodensem
AKMYANbHOCMb  UCCTIEO08AHUSL NEPEXOOHbIX PeHcUMos diemenmos llenvbmve u mepMOodIeKMPUYecKux
cucmem, NOCMPOEHHBIX HA UX OCHoge. Hccaedosanue OUHAMUYECKUX CBOUCME MePMOINEKMPULECKUX
YCMPOUCME U CUCmEM C BbICOKOU MOYHOCMbIO mpebyem NpUMEHEeHUE CLONCHbIX MOOelel BblCOKO20
nopaoKa, Ymo 3ampyoHsem NojyyeHue AHATUMUYecKux peuterutl. B pabome ¢ npumenenuem cnekmpaibHo20
Memooa U KYCOUHO-TUHEUHOU ANnnpOKCUMAYUU TNOTYYEHbl AHATUMUYECKUe GbIPAJICEHUS NepexOOHbIX
DPENCUMOB MEPMOINIEKMPULECKUX dNeMeHmo8 [lenvmbe npu pa3iuyHbix OMKIOHEHUAX YIPABGIAOUWUX MOKOS.
Ilpeocmasnenvt  pacuemuvle  COOMHOUIEHUS — KYCOUYHO-TUHEUHBIX — ANNPOKCUMUPYVIOWUX — (DYHKYUI,
CHEeKMPANbHbIX NIOMHOCHEN U BPEMEHHBIX (POPM 6XOOHBIX U BLIXOOHBIX NAPAMEMPOS UCCAEOYEMOL MOOEU.
Iocmpoenvl epemenHvle Ouaspammvl MeMNEPAMYpPHO20 OMKIUKA KOHKpemHo2o diemenma I[lervmve 6
JIUHEUHOM U HeUHEeHOM pedcume, PAcCyumanHvle 0jis CUHYCOUOATIbHO20 OMKIOHEHUs YAPABIAwe20 MoKa
om CIMayuoHapHo20 3HAYEHUSL.
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ANALYSIS OF TRANSIENT MODES OF PELTIER THERMOELECTRIC ELEMENTS

UNDER VARIOUS INPUT INFLUENCES

The steady-state operation mode of a thermoelectric system often seems uneconomical due to the impossibility
of soft adjustment of the microclimate. This aspect determines the relevance of the study of transient modes of Peltier
elements and thermoelectric systems built on their basis. The study of the dynamic properties of thermoelectric devices
and systems with high accuracy requires the use of complex high-order models, which complicates obtaining analytical
solutions. In the work, using the spectral method and piecewise linear approximation, analytical expressions for the
transient modes of Peltier thermoelectric elements with various deviations of the control currents are obtained. The
calculated relationships of piecewise linear approximating functions, spectral densities and time forms of the input and
output parameters of the model under study are presented. Time diagrams of the temperature response of a specific
Peltier element in the linear and nonlinear modes are constructed, calculated for a sinusoidal deviation of the control
current from the steady-state value.

Keywords: Peltier element; transient mode; piecewise linear function; spectral method.
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BEPUOPHUKALIUS MATEMATHUYECKOM MOJEJIA
JABOUHOI'O KPUBOLIHUITHO-ITOJI3YHHOI'O MEXAHU3MA
C UCIIOJIB3OBAHUEM MSC ADAMS

Cmamwsi nocesujena gepu@urayuy MamemMamuieckol Mooenu 080UH020 KPUBOULUNHO-NOA3VHHOO
MexauuzmMa ¢ UCNOab308anueM npocpammuozo xomniexca MSC Adams. Ha ocnoge memooda Oilnepa—
Jlacpanoica paspabomana OuHaMU4eckas Mamemamudeckdas Mooenb KaK O0OUHAPHO20, MAK U 080UHO20
KPUBOWIUNHO-NON3YHHO20 MEXAHUZMA, NPUBOOUMO20 80 8PALYEeHIe IIIeKMPOoOsuzamenem HOCMOSIHHO20 MOKA.
Coomsemcmeyiowjasi Mooelb Mexanuueckol cucmemvl peanuzoéana 6 cpede MATLAB  Simulink.
Hapannenvuo cozoana mmozomenvhas mooeiv mexanusma ¢ MSC Adams, unmeepuposannas ¢ MATLAB
Simulink 0ns coemecmnozo moodenuposanus Ounamuxu. Ilpusedenvt u CoONOCMABNIEHbL pPe3YabMaAmMbl
YUCTIEHHO020  MOOEIUPOBAHUs, NOIYYeHHble N0 00eumM MOOeIsIM, HMO NO360AUN0  NOOMEEPOUMb
KOPPEKMHOCHb pa3padoOmanHol MamemMamuieckol Mooeu.

Knrouesvle cnoea: 0860lHOU KPUBOWUNHO-NOAZVHHBIN MEXAHUZM, MAMEMAMU4ecKas Mooeib,;
coemecmuoe mooenuposanue ounamuxu, cepgocucmema, MSC Adams; Matlab Simulink.
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VERIFICATION OF THE MATHEMATICAL MODEL
OF A DOUBLE SLIDER-CRANK MECHANISM USING MSC ADAMS

This paper presents the verification of a mathematical model of a double slider-crank mechanism using the
MSC Adams software suite. A dynamic mathematical model of both single and double slider-crank mechanisms, driven
by a DC electric motor, is developed based on the Euler—Lagrange method. The corresponding mechanical system
model is implemented in MATLAB Simulink. Concurrently, a multibody dynamics model of the mechanism is created in
MSC Adams and co-simulated within the MATLAB Simulink environment. Simulation results obtained from both models
are presented and compared, confirming the validity and accuracy of the proposed mathematical model.

Keywords: Double slider-crank mechanism; mathematical model; co-simulation of dynamics; servo system;
MSC Adams; MATLAB Simulink.
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A.B. MAPKOB, K.O. ITABAHOB, IO.I1. FOJIEHEI]

BJIMSAHUE TEMIEPATYPHON HEJIMHEMHOCTH HA JINHAMUKY
XUMHYECKOI'O PEAKTOPA IEPHOJJUYECKOT'O JEMCTBUS

Paccmompenvt  nenunetinas  u - auneapu3oeamnas — mamemamuyeckue — MOOeau  OUHAMUKU
HeU30mepMUIecKoe0 XUMu4eckozo peakmopa nepuoouyeckozo oeticmeus. C ucnonvzoganuem a1uHeapu3o8anHoull
Mo0enu OUHAMUKU NOTYYeHbl NOAHAS U AnNpOKCUMUPOBAHHAS nepedamounvie YHKYUU 00beKma no Kauauy
ynpasnenusi. Ha npumepe npoyecca 6rounoti noaumepuzayuu u3onpena uccie008ana peakyus oOvekma Ha
8030elicmeue Cmynenyamozo 03MyujeHus no memnepamype 8 pyoauike peakmopa. Ycmanoeneno cyuwecmaenuoe
omauuue OUHAMUYECKUX XAPAKMEPUCIMUK HEeNUHEUH020 U JUHeapU308aHHO20 O00BbEeKmo8, 8 MOM Hucie
HecoenaoeHue HOGLIX YCMAHOBUSWIUXCS 3HadeHull memnepamypul. [lokaszano, umo npu aumanuze OUHAMUKU
HeU30mepMUIeckoe0 XuUMU4ecKko2o pekmopa U CuHmese cucmem YNpasieHus O00beKmamy 9mo2o mund
HeoOX00UMO  UCNONL306AMb  HETUHEUHVIO  MAMeMAmuyeckylo  MoO0elb,  OMpadicarwyio  CyuecmeeHnyio
MeMNEPAMYPHYIO HETUHEHOCHb IK30MEPMULECKO20 NPoYecca NOAUMEPU3AYUY, U YUCLEHHbIN Memo0 peuleHus
oughghepenyuanvbbix ypasHeHuil Mamemamuieckol Mooe.
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Knwouesvle cnosa: neusomepmuieckuti XUuMu4eCckuil peakmop,; HeIUHEUHAs. U TUHeapU308aHHAST MOOEU;
OUHAMUKA, MEeMNEePAmYPHAs HETUHEHOCb, AHAAU3, YUCTIEHHBIN MemOO.
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THE EFFECT OF TEMPERATURE NONLINEARITY
TO THE DYNAMICS OF BATCH CHEMICAL REACTOR

Two models, i.e. a nonlinear and linearized one-both to describe the dynamics of non-isothermal batch
chemical reactor are investigated. On the base of linearized model there re obtained a full, and also an approximate
the plant transient functions both to its control channel. With the use of isoprene polymerization process in bulk as an
example there’s studied the plant’s response to the unit step cold carrier reactor jacket temperature disturbance. It is
determined a significant distinction of nonlinear and linearized plant dynamic behavior, a significant noncoincidence of
new temperature steady state values among them. It is shown: to obtain the correct dynamic analysis of a plant with the
distributed parameters and upon the whole to provide the synthesis of automatic control systems of such type plants it is
necessary to rest on nonlinear mathematical model, that takes into account a significant nonlinearity of exothermic
polymerization process, using accordingly the numerical methods of differential equations solution.

Keywords: non-isothermal batch chemical reactor; nonlinear and linearized models; dynamic responses;
temperature nonlinearity; analysis; differential equation; numerical methods.
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HHOOPMALIMOHHBIE TEXHOJIOI'MH B COL{UAJIBHO-OKOHOMUYECKUX
U OPI'AHU3ALIMOHHO-TEXHUYECKUX CUCTEMAX
YK 004.414.23

A.HM. AJIbAMEPH, B.A. TAUBOPOHCKUIA,
1.C. KOHCTAHTHHOB, [0.5. CABBA, TAXA A. TAPUK

ABTOMATU3UPOBAHHAS UHO®OPMAIIMOHHASA CUCTEMA
COIIPOBOXKJIEHUS MPOLIECCA JEUYEHUA JETEM, BOJIbHBIX AYTU3MOM:
TECTUPOBAHUE U ONEHKA CUCTEMbI

Hannas paboma exniouaem mecmuposanue npednazaemor. CUCmeMsl CO8EPUEHCMEO8ANHUsL NPpoyecca
aewenus aymuzma (CCIIIA), ocnosannou na mooenu ESDM. B cmamve npeocmasieHo umMumayuoHHoe
MoOenuposanue cucmemvl ¢ ucnonvzogavuem MATLAB, a makoice npugedeHo cpagneHue NOTYYEHHbIX
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Pe3yIbmamos ¢ MmpaouyUOHHbIM MemoOOM YAPAGICHUsS NeHYeHUueM aymusmda no Kpumepusm 3ampam u
epemenu. Cpaenenue 6bINOIHACMCA HA OCHOBE GHAIU3A YPAGHEHUL U Kpumepues, 006ecneuusarouux
ahpekmusHoCcmb  MeCMUPOBanus, 60 B3AUMOCEA3U C NPOYECCamMu COBEPUICHCMBOBANHUSL YHPAGTICHUS]
Jledenuem, SKIOHAIOWUMU OUACHOCMUKY, AHAAU3 OAHHBIX, NIAHUPOSAHUE Mmepanuu, ooyuenue pooumenei u
peanuzayuio newebuvix meponpusmuil. B pabome Oano noscmenue mamemamuyeckux 3AUCUMOCTEN U
VPaGHeHUll npoyecca MoOeIuposanusl, NOOKPENIeHHOe NPAKMUYeCKUMU Pe3Vibmamami, Komopbvie Obliu
UCTIONIL308AHBL U NOOMBEPIHCOCHDI.

Kniouesvie cnosa: menemeouyuna; Jlensepckas Mooelb PAaHHe20 CMapmd, UCKYCCMEEHHbILL
uumennexm; P-ESDM; aoanmuenoe 06yuenue;, ESDM.

©A.HLAMepI/I A.H.M., l'aiiBoponckuii B.A., Korcraaturos U.C., Casa 10.b., Taxa A. Tapuk, 2026

CIIMCOK JIMTEPATYPbI

1. CumamkoBa H.B., Makymkun E.B. PacctpolicTBa ayTHCTH4eCKOro CHEKTpa: ITUarHOCTHKA,
JIYCHUE, HaOJIOJICHUE: KIMHHYSCKHUE peKoMeHaanuu (mpoTokon JedeHusi) // Poccuiickoe
obmiectBo ncuxuarpos, 2015. — Ne 4. — C. 48.

2. Rogers S.J., Dawson G. Early Start Denver Model for Young Children with Autism: Promoting
Language, Learning, and Engagement. — New York: Guilford Press, 2010. — 297 p.

3. Ampamepu A.H.M., TlaitBoponckuii B.A., Koncramtunor W.C. VYmpasrmeHue mporeccom
JIeYeHUsT JeTeil, OONBHBIX CIEKTPAIbHBIM ayTH3MOM. — HMHGOpMalnoOHHBIE CHUCTEMBI W
texuosoruu, 2023. — Ne 6. — 41-46.

4. Anpamepu A.H.M., Koncraatunos U.C. AHanmu3 nmepcrieKTHB U BOZMOXKHOCTEH TeIeMeTUITIHEI
JUTS JISYEHUs JeTel, CTpaJaronux ayTu3MoMm. — MHQOpMannOHHBIE CHCTEMBI U TEXHOJOTHH,
2022. — Ne 6. — C. 46-52.

5. Niese O. An integrated approach to testing complex systems: Diss. Dr.-Ing. — Dortmund:
Technical University of Dortmund, 2003. — 180 p.

6. Chaves A. et al. KhronoSim: A platform for complex systems simulation and testing / A.
Chaves, R. Maia, C. Belchior, R. Araujo, G. Gouveia // 2018 IEEE 23rd International
Conference on Emerging Technologies and Factory Automation (ETFA): proceedings, 2018. —
Vol. 1. - P. 131-138.

7. Chen Y. System Simulation Techniques with MATLAB and Simulink. — Hoboken, NJ: John
Wiley & Sons, 2013. — 424 p.

8. Robins D. L. et al. Validation of the Modified Checklist for Autism in Toddlers, Revised with
Follow-Up (M-CHAT-R/F) / D.L. Robins, K. Casagrande, M. Barton, C.M.A. Chen, T.
Dumont-Mathieu, D. Fein // Pediatrics, 2014. — Vol. 133. — Ne 1. — P. 37-45.

9. Khowaja M.K., Hazzard A.P., Robins D.L. Sociodemographic barriers to early detection of
autism: screening and evaluation using the M-CHAT, M-CHAT-R, and follow-up // Journal of
Autism and Developmental Disorders, 2015. — VVol. 45. — P. 1797-1808.

10. VYmpaBieHue npoueccoM JedeHus JeTei, OOJNIbHBIX CIIEKTPajIbHBIM ayTH3MOM: pa3paboTka BeO-
MNPUIOKCHUA U U3MCEPCHUS TSHKCCTH ayTH3Ma Ha OCHOBEC HMHCTPYMCHTA CARS: MaTepualibl
Mexnynapoanoit HayuHoit koHdepenumun (MHK-511). — Bectnuk nayku. — C. 62-73
[Dnexrponnsiii  pecypc]. — URL: https:/elibrary.ru/item.asp?id=79505902&pff=1 (mata
obpamenus: 13.02.2026).

11. VYmnpaBieHue npoueccoM JieueHus AeTel, O0IbHBIX CIIEKTPAIbHBIM ayTH3MOM: JJaHHAs CHCTEMa!
Mmarepuaibl MexayHapogHoii Hayunoi koHdepenumu (MHK-520). — Becthnuk Hayku. — C. 96-
103 [Dnextponnsiii pecypc]. — URL: https://www.elibrary.ru/item.asp?id=80307202&pff=1
(marta obpamenns: 13.02.2026).

12. KoncrantuaoB U.C., Amsamepu A.H.M., TaiiBoponckuii B.A. McnonaurensHasi nojcucrema
YIpaBJICHUA ITPOHECCOM JICUCHUA ;[eTeﬁ, OOJILHBIX CIICKTPAJIbHBIM aYyTU3MOM. — JKOHOMUKA.
Wudopmaruka, 2025. — T. 52. — Ne 2. — C. 433-440. — DOI: https://doi.org/10.52575/2687-0932-
2025-52-2-433-440.

Aabamepu Aau Hazap Mapkua
OI'AOY BO «benropockuil rocy1apcTBEHHBIN HAIMOHAIBHBIN UCCIEI0BATENbCKUI YHUBEPCUTETY,
r. benropon

Ne2(154)2026



https://elibrary.ru/item.asp?id=79505902&pff=1
https://www.elibrary.ru/item.asp?id=80307202&pff=1
https://doi.org/10.52575/2687-0932-2025-52-2-433-440
https://doi.org/10.52575/2687-0932-2025-52-2-433-440

UHopMmayuoHHbIE cucmeMbl U MexHosI02uu

ACHI/IpaHT Kaq)ez[pm HH(bOpMaHHOHHO-TeJ'IeKOMMyHI/IKaHI/IOHHbIX CHCTEM U TEXHOJIOTHI
Ten.: 8 920 201 70 14
E-mail: alamery4net@gmail.com

I'aiiBoponckuii Buraumii AjlexcanapoBny

OI'AOY BO «benropockuil rocynapcTBeHHBIN HAIlMOHAIBHBIN HCCIEI0BATENbCKUN YHUBEPCUTETY,
r. benropon

JoneHT kadenpbl MaTeEMaTHIECKOT0 M IPOrPaMMHOT0 oOecriedeHus HHYOPMALMOHHBIX CHCTEM
Ten.: 8 920 587 10 27

E-mail: gaivoronskiy@bsuedu.ru

KoncrantunoB Urops CepreeBuny

OI'AOY BO «benropoackuii rocyAapCTBEHHBII HAllMOHAIBHBINA HCCIIEN0BATEIbCKUNA YHUBEPCUTETY,
r. benropon

ITpodeccop kadeaprsl MaTeMaTHIECKOTO M IPOrPaMMHOTO 00ecriedeHust HHPOPMAMOHHBIX CHCTEM
Ten.: 8 915567 82 41

E-mail: konstantinovi@mail.ru

Cagga IOpwnii BoJsieciaBoBUY

OI'BOY BO «Opnosckuii rocynapctBeHHbIN yHUBepcuTeT uMeHu U.C. Typrenesay, r. Open
IoLeHT Kadeapsl HHPOPMAMOHHONW 6€30MTaCHOCTH

Ten.: 8 906 569 20 20

E-mail: su_fio@mail.ru

Taxa Acpaa Tapuk Taxa

OI'AOY BO «benropoackuil rocy1apcTBEHHbIN HAI[MOHAIBHBIN HCCIIE0BATEIbCKUIA YHUBEPCUTETY,
r. bearopon

AcnupaHT

E-mail: 1591248@bsu.edu.ru

A.N.M. AI’AMERI (Post-graduate Student)

V.A. GAJVORONSKIJ (Associate Professor of the Department of Mathematical
and Software Support of Information Systems)

I.S. KONSTANTINOV (Professor of the Department of Mathematical and Software Support of Information Systems)
Belgorod National Research University, Belgorod

Yu.B. SAVVA (Candidate of Engineering Sciences, Associate Professor of the Department of Information Security)
Orel State University named after I.S. Turgenev, Orel

TAXA A. TARIK (Post-graduate Student)
Belgorod State National Research University, Belgorod

AUTOMATED INFORMATION SYSTEM FOR SUPPORTING THE TREATMENT
OF CHILDREN WITH AUTISM: TESTING AND EVALUATION OF THE SYSTEM

This work includes testing of the proposed system for improving the treatment process of autism (SSPLA),
based on the ESDM model. The article presents a simulation model of the system using MATLAB, and compares the
results with the traditional method of managing the treatment of autism based on cost and time criteria. The
comparison is based on the analysis of equations and criteria that ensure the effectiveness of testing, in relation to the
processes of improving the management of treatment, including diagnostics, data analysis, therapy planning, parent
training, and implementation of treatment measures. The paper provides an explanation of the mathematical
dependencies and equations of the modeling process, supported by practical results that have been used and confirmed.

Keywords: telemedicine; Denver early start model; artificial intelligence; P-ESDM; adaptive learning;
ESDM.

Ne2(154)2026




Hay4Ho-mexHu4eckul xypHas

BIBLIOGRAPHY (TRANSLITERATED)

1. Simashkova N.V., Makushkin E.V. Rasstrojstva autisticheskogo spektra: diagnostika, lechenie,
nabljudenie: klinicheskie rekomendacii (protokol lechenija) // Rossijskoe obshhestvo psihiatrov, 2015. —
Ne 4, —S. 48.

2. Rogers S.J., Dawson G. Early Start Denver Model for Young Children with Autism: Promoting
Language, Learning, and Engagement. — New York: Guilford Press, 2010. — 297 p.

3. Alameri A.N.M., Gajvoronskij V.A., Konstantinov 1.S. Upravlenie processom lechenija detej, bol'nyh
spektral'nym autizmom. — Informacionnye sistemy i tehnologii, 2023. — Ne 6. — 41-46.

4. Al'ameri A.N.M., Konstantinov I.S. Analiz perspektiv i vozmozhnostej telemediciny dlja lechenija detej,
stradajushhih autizmom. — Informacionnye sistemy i tehnologii, 2022. — Ne 6. — S. 46-52.

5. Niese O. An integrated approach to testing complex systems: Diss. Dr.-Ing. — Dortmund: Technical
University of Dortmund, 2003. — 180 p.

6. Chaves A. et al. KhronoSim: A platform for complex systems simulation and testing / A. Chaves, R.
Maia, C. Belchior, R. Araujo, G. Gouveia // 2018 IEEE 23rd International Conference on Emerging
Technologies and Factory Automation (ETFA): proceedings, 2018. — Vol. 1. — P. 131-138.

7. Chen Y. System Simulation Techniques with MATLAB and Simulink. — Hoboken, NJ: John Wiley &
Sons, 2013. — 424 p.

8. Robins D. L. et al. Validation of the Modified Checklist for Autism in Toddlers, Revised with Follow-Up
(M-CHAT-R/F) / D.L. Robins, K. Casagrande, M. Barton, C.M.A. Chen, T. Dumont-Mathieu, D. Fein //
Pediatrics, 2014. — Vol. 133. — Ne 1. — P. 37-45.

9. Khowaja M.K., Hazzard A.P., Robins D.L. Sociodemographic barriers to early detection of autism:
screening and evaluation using the M-CHAT, M-CHAT-R, and follow-up // Journal of Autism and
Developmental Disorders, 2015. — Vol. 45. — P. 1797-1808.

10. Upravlenie processom lechenija detej, bol'nyh spektral'nym autizmom: razrabotka veb-prilozhenija dlja
izmerenija tjazhesti autizma na osnove instrumenta CARS: materialy Mezhdunarodnoj nauchnoj
konferencii (MNK-511). — Vestnik nauki. — S. 62-73 [Jelektronnyj resurs]. — URL:
https://elibrary.ru/item.asp?id=79505902&pff=1 (data obrashhenija: 13.02.2026).

11. Upravlenie processom lechenija detej, bol'nyh spektral'nym autizmom: dannaja sistema: materialy
Mezhdunarodnoj nauchnoj konferencii (MNK-520). — Vestnik nauki. — S. 96-103 [Jelektronnyj resurs]. —
URL.: https://www.elibrary.ru/item.asp?id=80307202&pff=1 (data obrashhenija: 13.02.2026).

12. Konstantinov I.S., Al'ameri A.N.M., Gajvoronskij V.A. Ispolnitel'naja podsistema upravlenija processom
lechenija detej, bol'nyh spektral'nym autizmom. — Jekonomika. Informatika, 2025. — T. 52. — Ne 2. — S,
433-440. — DOI: https://doi.org/10.52575/2687-0932-2025-52-2-433-440.

VIIK 004.89
P.O. BOPSIEB, A.B. UYYBAKOB

METOJ KBAHTOBOI OIIEHKH BEPOSITHOCTHU JE®OJITA
B MOJAEJIN MUT'PALIMU KPEJIUTHOI'O PEUTHUHI'A

B pabome paccmampueaemcsa 3adaua 3¢hgpexmuenoco ewviuucieHUss 8eposmHocmu Oegorma 8
MOOenu Muepayuu KpeOumHo20 petmuned Kaxk 3a0aid 6epOosimHOCMHO20 MOOEIUPOSAHUST OUCKPEMHO20
Mmapkoeckozo npoyecca. Tpaduyuonuvie nooxoovl, 0CHOBAHHbIE HA NPIMOM 6036€0ECHUU MAMPUYDL NEPEXO008
6 Cmenenb Uil UMUMayuoHHoM mooenuposanuu Moume-Kapno, mpeOytom 3HauumenbHbix 6bl4UCTUMETbHBIX
3ampam npu yeenudeHuY 20PU30HmMa NPOSHO3UPOSAHUS U HOSbIUEHUU MPeDOBAHUL K MOYHOCMU oyeHKuU. B
cmamve NpedsloNCceH ANCOPUMMUYECKULE NOOX00 K GbIYUCICHUIO SEPOSIMHOCTIU 0ehomd, OCHOBAHHbII HA
K8AHMOBOM MOOETUPOSAHUU MAPKOBCKOU OUHAMUKU U NPUMEHEHUU AN2OPUMMA KEAHMOBOU AMNIUMYOHOU
oyenxu. Petimuneogvle cocmosiiusi KOOUPYIOMCsL 8 K8AHMOBOM pecucmpe Kyoumos, a Mampuya nepexooHvlx
BeposIMHOCMEl  NPeOCMAsNsAemcs 6 6Ude YHUMAPHO20 Onepamopd, @OopMupyowe2o Cynepno3uyuio
B03MOICHBIX MPAEKMOPULL 38010YUU cucmembl. Bepoamuocme deghorma uzenekaemces nocpedcmeom oyexKu
amMnaumyosl  COOMEEemcmeywe20 COCMOAHUL, YMO N03607dem OJocmuyb 0Ooiee  O1a2oNpusmHou
ACUMNMOMUKYU SbIYUCTUMENbHOU CIONCHOCIU NO CPABHEHUIO ¢ Kiaccudeckum memooom Mownme-Kapio.
Ilpeocmaenena apxumexkmypa KeaHmMoSOU CXeMbl, peanu3yioujeli. onepamop nepexooa u npoyeoypy
AMIAUMYOHOU OYEeHKU, a MAKIce NPOSPAMMHASL peanu3ayus aieopumma ¢ obnaynou cpede Amazon Braket.
Ilposedennvle  GbIYUCTUMENbHBIE IKCHEPUMEHMbL  OEMOHCIMPUPYIOM  CO2IACOBAHHOCHb  Pe3YbMAamos ¢
KIACCUYeCKUMU Memooamu U HOOMEEPHCOaiom NOMEHYUA KBAHMOB020 N00X00d Ol YCKOpeHUs
BLIHUCTICHUL BEPOSIMHOCHHBIX XAPAKMEPUCIMUK MAPKOSCKUX npoyeccos. TIpeonosicennniii Memoo Moicem
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paccmampueamusCil Kak nepcnekmueﬂblﬁ UHCMPpYMEHmM 0I5l 3404y CMOXAcCmMu4eckoz2o MO()eJZupOGaHM}l u
BbICOKOMOYHbIX 6€POANMHOCMHbIX BbIUUCTICHULL.

Knroueevie cnoea: xeanmosvle BbIYUCIIEHUA, KEAHNOBbLE AICOPUMMbBL, KEAHNOBAA amnﬂumyénaﬂ
OYEHKA, MAPKOBCKUeE Yenu, 6epoAmMHOCNKbLE BbIYUCTIERUA, cCmoxacmuiecKoe Modazzupoeaﬂue.
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QUANTUM METHOD FOR ESTIMATING DEFAULT PROBABILITY
IN THE CREDIT RATING MIGRATION MODEL

This paper addresses the problem of efficient computation of default probabilities within the credit rating
migration framework by formulating it as a probabilistic modeling task for a discrete-time Markov process. Traditional
approaches based on matrix power computation or Monte Carlo simulation require significant computational resources
when the prediction horizon increases and higher estimation accuracy is required. The paper proposes an algorithmic
approach for computing default probabilities based on quantum modeling of Markov dynamics combined with the
Quantum Amplitude Estimation (QAE) algorithm. Credit rating states are encoded in a quantum register of qubits,
while the transition probability matrix is represented as a unitary operator that generates a superposition of possible
system evolution trajectories. The default probability is extracted through amplitude estimation of the corresponding
quantum state, which provides a more favorable asymptotic computational complexity compared to the classical Monte
Carlo method. The architecture of the quantum circuit implementing the transition operator and the amplitude
estimation procedure is presented, along with a software implementation of the algorithm in the Amazon Braket cloud
quantum computing environment. Computational experiments demonstrate consistency between the obtained results
and classical methods and confirm the potential of the quantum approach for accelerating probabilistic computations in
Markov processes. The proposed method can be considered a promising tool for stochastic modeling and high-precision
probabilistic computations.

Keywords: quantum computing; quantum algorithms; quantum amplitude estimation; Markov chains;
probabilistic computation; stochastic modeling.
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C.A. BYJITAKOBA, A.JO. YYKAPUHCKUMH, JI.C. IIEHKEP

BHEJAPEHUE CUCTEMBbI QJIEKTPOHHOI'O JOKYMEHTOOBOPOTA
B BBICIIEM YYEBHOM 3ABEJEHHUU

B cmamve paccmampusaromest 6onpocul 6HeOpeHusi Cucmembl 1eKMpPOHHO20 00KYMEeHmMooO0poma 6
BY3e. Ananusupyemcsa obvem 0oKymenmoobopoma 8y308 8 3a8UCUMOCHIU OM YUCTIEHHOCU 00YYAIOUUXCAL.
cpasHusaemcs OYMAadNCHwlll OOKYMEHMO0OOPOm U INeKMPOHHBII, ONUCAHbL NPODIEeMbL HEOPEHUSL CUCEMbL 8
BY3e, a maxorce ocnosHvie yenu.

Knruesnie cnosa: cucmema 21ekmpoHHo20 0OKyMeHmoobopoma, 00KyMeHmoooopom, 0OKyMeHmbl,
BY3,; eneopenue.
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IMPLEMENTATION OF AN ELECTRONIC DOCUMENT MANAGEMENT SYSTEM
IN A HIGHER EDUCATION INSTITUTION

The article examines the implementation of an electronic document management system (EDMS) in a higher
education institution. It analyzes the volume of document flow in universities based on the number of students and
compares paper-based and electronic document management. The challenges of implementing such a system in a
university are discussed, along with the key objectives.

Keywords: electronic document management system; document flow; documents; higher education institution;
implementation.
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M.A. KYBACOB, 0.0. YMAHIIEBA

PABPABOTKA METOJOJTOI'MYECKHUX OCHOB JJIAA JHK-OEHOTUIIMPOBAHU A
B KPUMHWHAJINCTUKE C MIPUMEHEHHUEM TEXHOJIOTU NCKYCCTBEHHOT' O
HHTEJUIEKTA U BBICOKOITPOU3BOAUTEJIBbHOI'O CEKBEHUPOBAHUA

B cmamve paccmampusaiomces akxmyanbHvle 80NPOChl YOPMUPOBAHUS MEMOOONO2UYECKUX OCHO8 OISl
bonee MouHo20 YCMAanOBIeHUs UHOUBUOYANbHBIX PEeHOMUNULECKUX NPUSHAKOS UYel08eKd HA OCHO8e AHAIU3A
OuUoNOZUYeCKO2O MAMEpUand, U3bAmo2o ¢ Mecm cogepuleHuss npecmynieHutl. IIposeden KomnieKcHbiil
AHANU3 OMEYeCMBEHHO20 U 3aPYOENCHO20 ONbIMA NPUMEHEHUs. MEXHONO2UL UCKYCCMBEHHO20 UHMeLIeKmd,
Ououngopmamuku U BbICOKONPOU3BOOUMENLHO2O — CEKBEHUPOBANUS 68  KPUMUHATUCIUYECKUX — YeTAx.
Cucmemamusuposanvl U GOpMAIU3068aHbl heHomunuieckue NpUsHaKu, npeocmasisiowue uxnmepec O
€Y0eOHO-MEOUYUHCKOU IKCNEpmuU3bl, € YY4emoM MpAoUYUOHHOU KPUMUHATUCMUYECKOU KAACCUDUKAYUU.
Paspabomanl mpebosanus K QopmMuposanuto penpe3eHmamusHblx epynn auy O CeK8eHUpOB8anus u coopy
@enomunuueckux oannvix. Ocoboe HuMaHue yOeneHo CPAGHUMENbHOMY AHAUZY COBPEMEHHbIX Naamgopm
cexgenupoganus  (lllumina, BGI, Oxford Nanopore u 0p.), ux npeumywecms, HeOOCMAMKO8 U
npumenumocmu 0na pewienua saoay {HK-¢penomunuposanus. Ilokasana xniouesas poinb MAUUHHOO
00yUeHus 8 co30aHuU NPeOUKMUBHbIX Mooerell 0 Onpedenenuss HeulHe HAOTI00aeMblX XapaKmepucmuk,
MAaKkux Kak nuemenmayus, eospacm u oOuozeozpaguueckoe npoucxoxcoenue. Pezynomamuvl pabomul
dopmupyrom ocnogy 0is nocredyoujei paspadomKyu KOHKPEmHbIX Memodos U CMmaHoapmos 6 obracmu
kpumunanucmudecxou JJHK-genomunuposxu.
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Knrouesvie cnosa: J[HK-gpenomunuposanue;, KpuMUHAIUCMUKA, UCKYCCMBEHHBIN UHMELLEKN,
MawunHoe obyuenue; ceKkeeHuposanue Ho8o20 nokxoinenus (NGS); 6uoungopmamuxa, gernomunuueckue
npuznaxu, obuoungopmamuka, 6onrvuuue OanHble.
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Academy of the Ministry of the Interior of Russia, Moscow

DEVELOPMENT OF METHODOLOGICAL FOUNDATIONS FOR DNA PHENOTYPING IN FORENSICS
USING ARTIFICIAL INTELLIGENCE TECHNOLOGIES AND HIGH-THROUGHPUT SEQUENCING

This article addresses current issues in developing a methodological framework for determining individual
human phenotypic traits based on the analysis of biological material collected from crime scenes. A comprehensive
analysis of domestic and international experience in applying artificial intelligence, bioinformatics, and high-
throughput sequencing technologies for forensic purposes has been conducted. Phenotypic traits of interest for forensic
medical examination have been systematized and formalized, taking into account traditional forensic classification.
Requirements for forming representative groups of individuals for sequencing and for collecting phenotypic data have
been developed. Particular attention is paid to the comparative analysis of modern sequencing platforms (lllumina,
BGI, Oxford Nanopore, etc.), their advantages, disadvantages, and applicability for solving DNA phenotyping tasks.
The key role of machine learning in creating predictive models for determining externally visible characteristics, such
as pigmentation, age, and biogeographic origin, is demonstrated. The results of this work form the basis for the
subsequent development of specific methods and standards in the field of forensic DNA phenotyping.

Keywords: DNA phenotyping; forensics; artificial intelligence; machine learning; next-generation sequencing
(NGS); bioinformatics; phenotypic traits; big data.
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C.M. JIEOHTBEB, U.C. JIUCUILINH, B.A. CBUHAPEHKO

AJATITUBHASI CUCTEMA NOJAEPKKH IPUHATHS PEINEHUA
JJIsA YIIPABJIEHUA IT-ITPOEKTAMUA HA CTPATETHYECKOM
N TAKTHYECKOM YPOBHSX B YCJIOBUAX PACITPEJAEJEHHBIX KOMAH/L

B cmamve paccmampusaemcs npoobnema ynpaenenus IT-npoexmamu 6 yciosusx zeocpaguuecku
PAcCnpeoeneHHbix KOMAaHo, ycyeyonaemas MHOLOKPUMEPUATbHOCTNBIO U OUHAMUYHOCbIO BHEUlHell cpeoul.
Llenvio pabomwvl ssngemca paspabomka U DKCNEPUMEHMANbHAA anpobayus adanmueHol CUCmeMbl
noooepoicku  npunamus  pewenuti (AC CIIIIP), npeonasnauenHot Oisi NOGblUleHUs Ka4ecmea U
agppexmusnocmu ynpasnenus IT-npoexmamu Ha cmpamezuyeckom u maxmudeckom ypogusx. Ipednooicena
xonyenyua u apxumexkmypa AC CIIIIP, unmezpupyoweii oHmonocuyeckoe Mooeauposanue npeomMemHol
obracmu, eUOPUOHBI AHATUMUYECKUL KOHMYD HA OCHO8E MAULUHHO20 00YYeHUsl U a0anmueHblll MexaHusm
npasun 0as GopMuposanus KOHMEKCMHO-3a8ucumvlx pexomenoayuti. Cucmema npeoHasHayeHa Oas
NOBbIUEHUST  KAYeCcmea YNPAGIEeHYeCKUX peuleHull Ha Cmpamesuieckom (OYeHKa UHEeCHUYUOHHOU
NpUBIeKamenbHOCMY, NOpm@envHoe NIAHUPOBAHUE) U MAKMUYECKOM (YnpasieHue pecypcamiu, pPUcKamu,
Kayecmeom) yposHsx.

Memoowr uccnedosanuss 6xkmOHANU  PA3pabOmMKy OHmMoNO2UHeckou Mmoodeau 6 Protégé 5.6,
npoeKmuposanue 2uOPUOHO20 AHATUMUYEeCK020 Konmypa ¢ ucnoiv3osanuem XGBoost (0na uucnosvix
oannvix) u cmexa SBERT — UMAP — HDBSCAN (015 mekcmoswix OaHHbIX).

Peszynomamur. Tlonyuennvie pe3yromamvl nOOMEEPOULU CMAMUCIIUYECKU 3HAYUMOEe YIYYlleHue
nokasamenell 6 3Kcnepumenmanvrou epynne. Humeepanvnviii Unoexc Cocmosmenvrocmu (I11S) pewenus
yeenuyuacs Ha 27,5% (c 0,51 oo 0,65, p=0,004). Bpems nod2omosxu yukia ynpasieHus CoOKpamuioch Ha
18,8% (c 48+7 0o 39+6 u, p=0,011). Yooeremeopernnocmo noavzosamencii (MeHeOdNcepos8) 803POCIA HA
20,6% (c 3,4 00 4,1 6anra, p=0,007).

Buigoowi. Ilpeocmasnennas AC CIIIIP, ochosanHas HA XOMUCMUYECKOM U 2UOPUOHOM HOOXO0Oe,
obecneyusaem NPO3PAYHOCb, 0OOCHOBAHHOCMb U NPOAKMUBHOCHb YNPABIEHYECKUX pelleHUll, YCNeuHo
npeooonesas NpodIeMbl «UEPHO2O AWUKA» U @pasmenmaprocmu OaHHuIX. Paspabomannoe pewenue
BHOCUM BKIA0 8 pa3sumue meopuu U NpaKmuxyu UHMELIeKMYAIbHbIX CUCMeEM YNPAGIeHUs NpPOoeKmamu,
npeonazas macwmadupyemoe u eubkoe peuieHue O nogviieHus s¢gexmuenocmu IT-ynpasnienus 6
VCIOBUSX PACNPEOENEHHBIX KOMAHO.

Knrouesvle cnoea: cucmema nooodepixcku npuHamus peutenuti, ynpaeienue IT-npoexmamu;
pacnpeoenennvie KOMAHObl, MAWUHHOE OOyYenue, OHMONIO2UYECKOe MOOeIUposanue; cmpameuieckoe
ynpasienue; maxmuyeckoe ynpasienue; adanmustole npasuia, XGBoost; HDBSCAN.
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AN ADAPTIVE DECISION SUPPORT SYSTEM FOR MANAGING IT PROJECTS
AT THE STRATEGIC AND TACTICAL LEVELS IN DISTRIBUTED TEAMS

This article examines the problem of managing IT projects in geographically distributed teams, aggravated by
the multi-criteria nature and dynamism of the external environment.

The aim of this work is to develop and experimentally test an adaptive decision support system (ADS) designed
to improve the quality and efficiency of IT project management at the strategic and tactical levels. The concept and
architecture of an ADS are proposed, integrating ontological domain modeling, a hybrid analytical framework based
on machine learning, and an adaptive rule engine for generating context-sensitive recommendations. The system is
designed to improve the quality of management decisions at the strategic (investment attractiveness assessment,
portfolio planning) and tactical (resource, risk, and quality management) levels.

The research methods included developing an ontology model in Protégé 5.6 and designing a hybrid analytical
[framework using XGBoost (for numerical data) and the SBERT — UMAP — HDBSCAN stack (for text data).

Results. The results confirmed a statistically significant improvement in the experimental group. The Integral
Index of Solution Success (I1S) increased by 27.5% (from 0.51 to 0.65, p=0.004). The management cycle preparation
time decreased by 18.8% (from 48+7 to 39+6 hours, p=0.011). User (manager) satisfaction increased by 20.6% (from
3.4 to 4.1 points, p=0.007).

Conclusions. The presented decision support system, based on a holistic and hybrid approach, ensures
transparency, validity, and proactiveness of management decisions, successfully overcoming the problems of «black
boxy» and data fragmentation. The developed solution contributes to the development of the theory and practice of
intelligent project management systems by offering a scalable and flexible solution for improving the efficiency of IT
management in distributed teams.

Keywords: decision support system; IT project management; distributed teams; machine learning; ontology
modeling; strategic management; tactical management; adaptive rules; XGBoost; HDBSCAN.
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YK 004.9
C.B. HOBUKOB, B.I. TOPT'AYEB, JI.H. TOPT'AYEB

PA3SBUTHUE CUCTEMbI HU®POBOI'O MOHUTOPUHTI A
NHANBUAYAJIBHBIX U KOPIIOPATUBHBIX PE3YJIBTATOB
MPOPECCHUOHAJIBHOM JEATEJIbHOCTHU HA IPUMEPE ®I'EOY BO
«OPJIOBCKHM IT'OCYJAPCTBEHHBIV YHUBEPCUTET UMEHHU U.C. TYPTEHEBA»

ObocHosana yenecoobpasHOCMb UCNONb30BAHUA YUDPOBbIX MEXHONIO2UU 6 Cucmeme YNpasieHus.
VHUBEpcumema, packpvlimbl OCHOGHbIE NPUHUHbL COEPAHCUBAHUS AKMUBHO20 NPUMEHEHUS. UHDOPMAYUOHHBIX
MexXHONo2Ull 6 cucmeme YnpasieHus yHusepcumema, npeocmasien yu@posoil cepsuc ona HIIP — «J/Iuunuiii
kabunemy. Ocoboe 6HUMAaHUe YOeleHO 3HAYEHUI0 UCNONb308AHUS YUPDPOBbIX MEXHONIOUU 6 npoyecce
MOHUMOPUH2A UHOUBUOYANLHBIX U KOPNOPAMUBHBIX PE3VIbMAMO8 0eAMeNbHOCHU, a MAKHCe PopMUpO8anus
YupposvIx HABLIKOS.

Knwuesvie cnosa: yugposvie cepgucvl,  ynpasnenue;,  UHQOPMAYUOHHBIE — MEXHOAOSUU,
mpancgopmayus; yupposvle HasbIKU.
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DEVELOPMENT OF A DIGITAL MONITORING SYSTEM FOR INDIVIDUAL
AND CORPORATE PROFESSIONAL PERFORMANCE BASED ON THE EXAMPLE
OF THE OREL STATE UNIVERSITY NAMED AFTER 1.S. TURGENEV

The expediency of using digital technologies in the university management system is substantiated; the main
reasons for restricting the active use of information technologies in the university management system are revealed;
and a digital service for academic staff, «Personal Accounty is presented. Special attention is paid to the importance of
using digital technologies in the process of monitoring individual and corporate performance, as well as the
development of digital skills.

Keywords: digital services; management; information technologies; transformation; digital skills.
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YK 004.42
M.C. TAPAPLIEB, E.O. IIIAMPAEBA

PABPABOTKA KOH®OUI'YPALIUU CUCTEMBbBI YUETA
PATMODJIEKTPOHHBIX KOMIIOHEHTOB C ABTOMATHU3AIIMEN 3ATPY3KH
JAHHBIX U3 CAIIP HA TINIAT®OPME «1C:IIPEAIIPUATHUE

AxmyanvHocmy  ucciedoanus — 00yClOGNeHA — HAAUHUEM — KPUMUYECKO20 — paspuléa  Mednicoy
MEXHONOSUYECKUMY U VUeMHbIMU NPOYeCcamu HA NPeonpusmusx, paspabamvl8aloujux 31eKmpoHHble
yempouicmea. Omcymcemesue unmezpayuu Mexcoy CUCHeMamu asmomMamu3upo8anHo20 NpoeKmuposaHusl
(CAIIP) u cucmemamu ynpasienus pecypcamu npugooum K pyuyHomy neperocy oaunuvix uz BOM-gaiinos,
umo evi3vleaem OWUOKU U 3HAYUMeIbHble epeMenHble 3ampambl. Llenvlo pabomul asnsiiace paspabomka
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UHMEZPUPOBAHHOU  cUCmeMbl  yYemad PpaouodieKmpoHHblx Komnonenmos (POK) wna naamgopme
«1C:Ilpeonpusmuey, asmomamuzupyroweti 3azpy3xy oaunvix uz CAIIP u napamempuueckuii yyem [5]. B
Xo0e uccnedosanus Ovliu NpUMeHeHbl Memoobl 00bEKMHO-0PUECHMUPOBAHHO20 NPOESKIMUPOBAHUS, MEXAHUIM
COM-o6wvexmos ona napcunea BOM-¢haiinoe npoussonvhoti cmpykmypsl u paspabomana eubkas mMooeib
OaHHbIX HA OCHOGe pecucmpa ceedeHull. B pesyrbmame cozdana cneyuanuzupogannas Koupuaypayus,
SKAIOYAIOWAs  MPU  KIOUEBblX  MOOYIA.  YHugepcaabHuli  obopabomuux  BOM-gatinos, moodens
napamempuydeckoeo yuema POIOK u mexanusm noobopa amanocos. Hayunas noeusna 3axmouaemcs 8
paspabomke Memooda cemanmuueckozo auamusa BOM-gatinos u mooderu OaHHbIX 018 yuema
xapakmepucmuk. Ilpakmuueckas 3Hauumocmos noomeepacoena anpobayueti Ha npeonpusmuu 00O
«AHTPEJI-Aémomamusayusny, 20e HeOpeHue cucmemsl HO360AUN0 UCKTIOYUTND 0BOUHOU 8800 UHGOPMAYUY,
MUHUMUBUPOBAMb  KOIUYECTNEO OUWUOOK U 3AN0NCUMb OCHOBY O/ MOYHO20 WIAHUPOBAHUS 3AKYNOK U
ONMUMUBAYUY CKIAOCKUX 3ANACO8.

Knrouesvre cnosa: paouosnexkmponuvie xomnonenmor (POK); 1C:Ilpeonpusmue; unmeepayus
CAIIP; BOM-gaiin; napcune OaHHbIX, NApamMempuyecKutl yuem,, CeManmuiecKull aHamus, aemomamusayusl
yuema, noobop aHaio2o8.
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DEVELOPMENT OF AN ACCOUNTING SYSTEM CONFIGURATION
FOR RADIO-ELECTRONIC COMPONENTS WITH AUTOMATED DATA LOADING
FROM CAD ON THE «1C:ENTERPRISE» PLATFORM

The relevance of the study is due to the critical gap between technological and accounting processes at
enterprises developing electronic devices. The lack of integration between computer-aided design (CAD) systems and
resource management systems leads to manual data transfer from BOM files, causing errors and significant time costs.
The aim of the work was to develop an integrated accounting system for radio-electronic components (REC) on the
«1C:Enterprise» platform, automating data loading from CAD and parametric accounting. The research applied
object-oriented design methods, a COM object mechanism for parsing BOM files of arbitrary structure, and developed
a flexible data model based on an information register. As a result, a specialized configuration was created, including
three key modules: a universal BOM file processor, a parametric accounting model for REC, and an analogue selection
mechanism. The scientific novelty lies in the development of a method for semantic analysis of BOM files and a data
model for accounting characteristics. Practical significance is confirmed by testing at the company "ANTREL-
Avtomatizatsiya" LLC, where the system implementation eliminated double data entry, minimized errors, and laid the
foundation for accurate procurement planning and inventory optimization.

Keywords: radio-electronic components (REC); 1C:Enterprise; CAD integration; BOM file; data parsing;
parametric accounting; semantic analysis; accounting automation; analogue selection.
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A.O. JEMKHH, A.B. DUJIMHA

HCCJIEJOBAHUE BJIMSTHUA TIAPAMETPOB MAKCUMAJIBHOI'O PABOYET'O
TOKA HA ®YHKIHIMOHUPOBAHUE CBETOAUOJHBIX NU3JTYYATEJIEU
B ABTOMATHU3UPOBAHHBIX CUCTEMAX YIIPABJIEHUSA

B cmamve paccmampueaemcsi npobaema 6vl60pa C6emosvix uUiydamenei npu IKCHILYAmayuu
ABMOMAMUZUPOBAHHBIX CUCHEM YAPAGLCHUs, GbIAGICHUS GeIUYUNbl  KOI(Dpuyuenma 3anaca moxa
OMHOCUMENbHO 3HAYEHUs. MOKA, NONYHEHHO20 IKCHEePUMEHMANbHbIM nymem. [l peuenus OaHHOU
npoobiemvl CHPOeKMuUpPOSana cxema YCMpOUcmed, NO360JAI0We20 6blASUNb (AKMUieckoe npuoeibHoe
sHauenue moka. Ilposedeno ucciedosanue no onpedeieHuio 3HaA4eHull NoKazamenel mokd, YKA3aHHbIX 6
damawume, ¢ PeanbHbIM MAKCUMALbHBIM TMOKOM, HOJYYEHHbIM IKCHEePUMEHMALbHbIM NYMeM, a MaKdice
BbIABNICHO MAKCUMATIbHOE 3HAYeHUe paboue20 moKd, moKa nepespysku u Kodgpuyuenm 3anaca kaxixcoo2o
c6emoouooaq.

Knrouesvle cnosa: asmomamusuposauwHvle CUCHEMbl VYIPABGILEHUs, CEEMOOUOOHbIE U3LYYAmenu;
KO huyuenm 3anaca,; mox céeyenus; MAKCUMAIbHbI padoduii mox.
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INVESTIGATION OF THE EFFECT OF MAXIMUM OPERATING CURRENT PARAMETERS
ON THE FUNCTIONING OF LED EMITTERS IN AUTOMATED CONTROL SYSTEMS

The article discusses the problem of selecting light emitters when using automated control systems, and
identifying the value of the current margin factor relative to the current value obtained experimentally. To solve this
problem, a device is designed that allows for the identification of the actual current limit value. A study is conducted to
determine the values of the current indicators specified in the datasheet, compared to the actual maximum current
obtained experimentally, and the maximum operating current, overload current, and margin factor of each LED are

identified.

Keywords: automated control systems; LED emitters; safety factor; luminous current; maximum operating

current.
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A. AJIBAHOB, I1.B. IVKBSHOB

PABPABOTKA NNPUJIOXKEHUS VIS KYPHAJIM3AIIN
IICUXOJIOI'MYECKOI'O COCTOAHUSA YEJTIOBEKA

B cmamve npedcmaenena paspabomra MOOUTLHO20 RPULONCEHUS 0Nl  CIMPYKMYPUPOBAHHOU
JHCYPHATU3AYUU — NCUXOIMOYUOHANLHORO — COCMOSIHUA, — peuaruezo  npooiemvl  HeCUCmemMamuyHoll
camopeqpiiekcuu u HU3KOU OCOZHAHHOCMU GHYMPEHHUX NPOYecco8. Buisisienvl Kiouesvlie HeOOCmamku Ha
OCHOBe ananuza cywecmeyrowux peuwenutl. Ilpeonazaemoe npunodicenue couemaem UOKULL UHCIMPYMEHM
3anUCU, OCHOBAHHBII HA NPUHYUNAX KOZHUMUSHO-nosedenuecxou mepanuu (KIIT) u mindfulness, ¢ ynopom
Ha 6e30naAcHOCMb U NePCOHATUZAYUIO.

Knwuesvie cnoea: ncuxuueckoe 300posbe;, CcaMOpepreKcust, IHCYPHATUIAYUS, KOSHUMUGHbIE
UCKADICeHUs; PA3PAOOMKA NPULONCEHUSL.
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DEVELOPMENT OF AN APPLICATION FOR THE JOURNALIZATION
OF APERSON'S PSYCHOLOGICAL STATE

The article presents the development of a mobile application for structured journalization of the psycho-
emotional state, which solves the problems of unsystematic self-reflection and low awareness of internal processes. The
key shortcomings have been identified based on an analysis of existing solutions. The proposed application combines a
flexible recording tool based on the principles of cognitive behavioral therapy (CBT) and mindfulness, with a focus on
safety and personalization.

Keywords: mental health; self-reflection; journalism, cognitive biases; application development.
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A.Il. TABPIOIIEHKO, O.H. CTEHHEHKO, A.M. XJIOIIOB

PAZPABOTKA INOAXOJA K BBIBOPY CTPYKTYPHbBIX EJUHUIl BUAEO
A1 OBPABOTKH B MYJIBTUAI'EHTHOM BA3HUCE

B oannoti cmamve obocHosvi8aemca yenecooOpazHOCmy GbINOIHEHUS Onepayuti K8AHMOBAHUS HA
yposHe pacnpedenennvix caaiicos. llpednazaemcs mexanuzm @Gopmupo8anus pacnpeoeneHHvIX CAalicog ¢
nomMowbio nowiazosoli pandomuzayuu. Kpome smoeo 6 pamxax Kaxic0oeo ciaiica npugooumcs cnocoo
ananuza uHgopmamusHocmu ceemenmos. llpednodcennvitl cnocod no38oanem MUHUMUZUPOBAMb BHOCUMYIO
npu K8AHMOBAHUU OWUOKY U TOKATUZUPOBAMY ee 8 Npedenax pacnpeoeleHHo20 claucd, He pacnpocmpaHsis
Ha 6ecb Kaodp. [lanuwill cnocob noseoisiem OnepamueHo CHUUMb MAHUNYIUPOBAMb GeIUYUHOU OUumpema
8U0€0 C BHeCeHUeM MUHUMATbHOU 3A0EPHCKU.

Knrouesvle cnoea: esuoeoxoouposanue, pacnpedeieHHble CAAUCbl, MYIbMUACHMHBIU HOO0X00,
K8AHMOBaHuUe, bumpeim audeo; sUdeoxkaop.
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DEVELOPMENT OF AN APPROACH TO THE SELECTION
OF STRUCTURAL UNITS OF VIDEO FOR PROCESSING IN A MULTI-AGENT BASIS

This article substantiates the feasibility of performing quantization operations at the level of distributed slices.
A mechanism for forming distributed slices using step-by-step randomization is proposed. In addition, a method for
analyzing the informativeness of segments is given within each slice. The proposed method allows minimizing the error
introduced during quantization and localizing it within the distributed slice, without spreading it over the entire frame.
This method allows for promptly reducing and manipulating the video bitrate with the introduction of a minimum delay

Keywords: video coding; distributed slices; multi-agent approach; quantization; video bitrate; video frame.
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HHOOPMALTMOHHAA BE30IIACHOCTD U 3ALLJUTA HHOOPMALITUH
YK 004.56.5
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PABPABOTKA NIPOI'PAMMHOI'O KOMIIVIEKCA AHAJIM3A
MOBEJEHUSA MOJb30BATEJENA B UH®OPMAIIMOHHON CUCTEME

B cmamve  paccmampusaemcsi  npobrema  npomugoOelcmeus — GHYMPEHHUM — Yepo3am
UHpOPMAYUOHHOU  Oe30NACHOCY,  BLI3BAHHLIM — AHOMAILHLIM — NOGEOeHUeM  Nnob3ogamenei 8
unpopmayuonnvix cucmemax. Ha ocnose ananuza npeomemmnoii obnacmu 6bloeNeHbl KOYEble NPUIHAKU
aHomanuil, makue Kaxk HeOOblYHAs JIOSUH-AKMUBHOCb, YCAHOBKA HENOOMBEPIHCOEHHO20 NPOSPAMMHO20
obecneuenuss U UCNOTb3068AHUE HECAHKYUOHUPOBAHHBIX YCMPOUCmE. B kauecmee 0CHOBHO20 UCMOYHUKA
OaHHbIX 6blOpaHbl JHcypHatvl cobvimutl onepayuonnot cucmemvr Windows. Ilposeden cpasnumenvhbiil
AHATU3 ANI2OPUMMO8 AHAAUZA NOBEOCHUS NOAb308AMENell 8 UHMOPMAYUOHHBIX CUCIEMAX, NO Pe3Vibmamam
KOMOpPO02o, 0151 UCNOMb306AHUSL BLIOPAH ANICOPUMM AHATU3A AHOMATUL, KAK 001A0QOWUll HAUTYYUUMU
noKazamensimMu no makum KpumepusimM, KaK MOYHOCMb, CIONCHOCMb peanru3ayuu, doanmueHOCmb, 8pems
oOyuenus u noaHomsl awaiuza. Pazpabomanvt hynxyuonarvnas u mamemamuyeckas MoOenu, KiueHm-
CepeEpHAs  apXUmeKkmypa u Mnoab308amensckull unmepghelic npozpammuoeo komnuexca. Ilposedenvl
IKCNEPUMEHMATIbHbIE  UCCLe008aHUs,  noOmeepousuiue dHHekmuenocms  paspabomanio20  mMemooa
8bIAGNICHUS AHOMATUL NOBEOEHUs NOb308AMeNeU 8 UHDOPMAYUOHHBIX CUCEMAX, U CHUICEHUE YPOBHS PUCKA
UHDOPMAYUOHHOU 6E30NACHOCIIU 00 NPUEMPEMO20 3HAUEHUS.

Knrouesvle cnosa: unpopmayuonnas 6e30nACHOCMb, AHAIU3 NOBEOEHUs NOJb308aAmenell,
anomanvHoe nogeoeHue, Hympenrue yeposol; scypuan coovrmui Windows; UEBA, puck ungopmayuonnoii
bezonacnocmu.

Ne2(154)2026




Hay4Ho-mexHu4eckul xypHas

(©Ba6enko A.A., Emmsaposa C.A., 2026

no

E

CIIMCOK JIMTEPATYPbBI

Oenepanpubiidi 3ak0H 0T 27.07.2006 Nel49-d3 «O6 wnHpOpManuu, WHHOPMAITHOHHBIX
TEXHOJIOTUAX M O 3allUTC I/IH(i)OpMaLII/II/I)).

Oenepanbabiif 3aK0H 0T 27.07.2006 Ne152-D3 «O mmepcoHATBHBIX JaHHBIX).

VTeukn uHGOpManuM B MHpe W PocCHH 3a IEpPBOE nonyrozme 2024 roma. — InfoWatch
[DneKTpOHHBIH pecypcl]. URL:
https://www.infowatch.ru/sites/default/files/analytics/files/utechki- mformatsn -V-mire-i-rossii-
za-pervoye-polugodiye-dve-tysyachi-dvadtsat-chetvertogo-goda.pdf (mata obparieHus:
30.10.2025).

I'OCT P UCO/MDK 27005-2022 Nudopmanronnas 6e30macHOCTb. MEHEPKMEHT PUCKOB.
CvupuoB A.A., KommeB P.P., Jlomatua B.JI. Cuctemsl aHanm3a MOBEICHUS ITOJIH30BATEIICH B
nHpopMarmoHHBIX cuctemax // Bectauk xI'TY, 2015. — Ne 6(90). — C. 9-14.

HOHOJ’IBCKaﬂ T.B. Cucremsl aHammuza IIOBCACHUA MoJab30BaTeNIeh JJI obecrieueHus
nHpopmarmonHo Oe3zomacHocTr // Bectamk BI'Y. — Cepusa: CuHCTEMHBIH aHaMW3
nH(popMaImonHele TexHomoruu, 2018. — Ne 1. — C. 91-97.

What is  user  behavior analytics (UBA)?  [OnektpouHbeiii  pecypc]. —
URL.: https://www.techtarget.com/searchsecurity/definition/user-behavior-analytics-UBA (aara
obpamenus: 30.10.2025).

Richard L. Kissel Glossary of Key Information Security Terms: NIST Interagency or Internal
Report 7298. — Computer Security Division, Information Technology Laboratory. Gaithersburg,
MD, USA: National Institute of Standards and Technology, 2013. — 222 c.

Axtyanbubie  kubOepyrpossr |-l kBapramer 2025 roma. Positive Technologies, 2025.
[Dnektponnsii  pecypc]. — URL: https://ptsecurity.com/research/analytics/aktual-nye-
kiberugrozy-i-ii-kvartaly-2025-goda/ (nata o6pamienuns: 30.10.2025).

Babdenko Anekceil AjlekcaHIpOBHY

OI'AOY BO «Bonrorpaackuii rocyaapcTBeHHBIH YHUBEPCUTET», T. Boarorpan

Kannunar nenarorudeckux Hayk, JOLEHT, JOLEHT Kadenpbl HHOOpMAIMOHHOH 6€30MacHOCTH
Ten.: 8 (8442) 46-03-68

E-mail: ba_benko@mail.ru

EauzapoBa CBers1aHa AJieKCAHAPOBHA

OI'AOY BO «Bounrorpaackuii rocy1apcTBEHHbIH YHUBEPCUTETY, I'. Bosrorpan
Crynent kadeapsl ”HPOPMAITMOHHON 0€30IaCHOCTH

Ten.: 8 (8442) 46-03-68

E-mail: bit-211_114288@volsu.ru

A.A. BABENKO (Candidate of Pedagogic Sciences, Associate Professor,
Associate Professor of the Department of Information Security)

S.A. ELIZAROVA (Student)
Volgograd State University, Volgograd

DEVELOPMENT OF A PROGRAM COMPLEX
FOR ANALYZING USER BEHAVIOUR IN AN INFORMATION SYSTEM

The article discusses the problem of countering internal threats to information security caused by abnormal
user behavior in information systems. Based on the analysis of the subject area, key signs of anomalies are identified,
such as unusual login activity, installation of unconfirmed software, and use of unauthorized devices. The event logs of
the Windows operating system are selected as the main data source. A comparative analysis of algorithms for analyzing
user behavior in information systems has been carried out, according to the results of which, an anomaly analysis
algorithm has been selected for use, as having the best indicators according to criteria such as accuracy, complexity of
implementation, adaptability, learning time and completeness of analysis. Functional and mathematical models, client-
server architecture and user interface of the software package have been developed. Experimental studies have been
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conducted that have confirmed the effectiveness of the developed method for detecting anomalies in user behavior in
information systems, and reducing the level of information security risk to an acceptable value.

Keywords: information security; user behavior analysis; anomalous behavior; internal threats; Windows event
log; UEBA,; information security risk.
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YK 004.942
A.A. BPEUKO, JI.A. TYJISIMKHWH, Y.A. HECTEPOB

PA3PABOTKA AIIMMAPATHOI'O CITIOCOBA 3AHIUTBI USB-HAKOITUTEJIA

Ilpeonooicen  nooxoo, 3axmouarowutics 6 annapamuou oopabomke USB  pazvemos u
obecnequsalowull - 803MONCHOCMb  UCNONb308aHUus  0opabomannvix  USB-naxonumeneii  moavko ¢
odopabomannvimu IHIIBM.

Knroueevte cnoea: USB-naxonumenn, USB-xocm; 3awuma ungopmayuu;,  eHympenHuil
Hapyuiumerns.
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DEVELOPING A HARDWARE METHOD FOR PROTECTING USB DRIVES

An approach is proposed that includes hardware modifications that ensure the use of modified USB drives only
with modified PCs.

Keywords: USB drive; USB host; information security; insider.
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VJIK 004.774.6

T.10. CABBA

PA3PABOTKA CUCTEMBI IPUHATHUSA PEIHIEHU /151 MOJIEPATOPA
COIIMAJIBHOM CETH BKOHTAKTE C UCHIOJIb30BAHUEM
NOSQL BA3bI JAHHBIX MONGODB

B oaunoti cmamve npedcmaenena pazpabomka asmMOMAMUUPOBAHHOU CUCNEMbl NPUHAINUSL
pewenuti (CIIP), npeouasnauennot 0as NOO00EPI’CKU MoOepamopos coyuaivhoui cemu «BKoumaxmey.
Ocoboe sHumanue yoenreHo npumerenuro ooxkymenmoopuenmuposannoi NOSQL 6aszwer dannvix MongoDB
KaK K1oues020 Komnonenma apxumexmypwl. Boioop MongoDB obocnosan ee cnocobnocmuio s¢hgpexmuero
obpabamuleame pazHoOpPoOHble U Obicmpopacmyujue 0bvemvl OAHHBIX (MeKCmbl, Meoua@atiivl, MemaoaHuble
AKMUHOCMuU), a Mmaxdce 006ecnedusams 2OPUOHMALLHYIO MACWUMAOUpPyemMocms U 2UOKOCHb CXeMbl,
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Heobxooumble 0Jis1 OUHAMUYHOU cpedbl coyuanvHol cemu. B pabome onucwviearomces apxumexmypa CIIP,
Memoobl coopa u azpecayuu OAHHbIX 06 AKMUBHOCIU NOAbL30BAMENE U UX KOHMEHMme, d MAK*Ce NPUHYUNb
ananumuyeckoiu  06pabomku  uxngopmayuu  Oasl  BbIAGICHUS OeCMPYKMUGHbIX, HENCeIAMENbHbIX U
Hapywarowux npasuia coobwecmea mamepuanos. IIpednodicennas cucmema npu3eana NOGbICUMb
ONepamusHoOCmy U 00bEKMUBHOCTb PEUleHUIl MOOEPamopo8, COKPAMums ux mpyoo3ampansl U Yayuuums
0bwee Kawecmso Mooepayuu KOHMeHmd.

Kniouesvie cnoea: cucmema npunamus peuteHuil, MoOepayus KOHMEHMA; COYUANbHAS Cemb
«BKoumarxmey; cucmema ynpaenexus bazou OAHHBIX (CYE]]); NoSQL,; MongoDB;
O0oKymenmoopuenmuposannas 6aza Oaunvix; Big Data;, awamuz noavzosamenvckoii  axmuenocmu;
ABMOMAMU3AYUSL.
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DEVELOPMENT OF A DECISION-MAKING SYSTEM FOR A MODERATOR
OF THE SOCIAL NETWORK VKONTAKTE USING THE NOSQL DATABASE MONGODB

This paper presents the development of an automated decision-making system (ADS) designed to support
moderators on the VKontakte social network. Particular attention is paid to the use of the document-oriented NoSQL
database MongoDB as a key component of the architecture. MongoDB was chosen for its ability to efficiently process
heterogeneous and rapidly growing volumes of data (text, media files, activity metadata), as well as to provide the
horizontal scalability and schema flexibility required for a dynamic social network environment. The paper describes
the ADS architecture, methods for collecting and aggregating data on user activity and content, and principles of
analytical processing to identify materials that are destructive, unwanted, or violate community guidelines. The
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proposed system is designed to improve the efficiency and objectivity of moderator decisions, reduce their labor costs,
and improve the overall quality of content moderation.

Keywords: decision-making system; content moderation; VKontakte social network; NoSQL; MongoDB;
document-oriented database; Big Data; user activity analysis; automation.
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PABPABOTKA U IPUMEHEHUWE METOJA KJIACTEPHOI'O AHAJIN3A
TP AHAJIM3E PA3HOPOI[HOP1}JH¢OPMAIII/IH B !—IECTPYKTYPI/IPOBAHI-EOI\/'I
BA3E JAHHBIX COOBIIEHUH IMOJIB30BATEJIEU COIIUAJIBHBIX CETEN

Cmambs nocéawjena axmyaibHou npobieme a8mMOMAMUSUPOBAHHOL CMbICI080U  0OpabomKu
Oonvuux maccugog coobujenutl 8 coyuanvhol cemu «BKoumaxmey. B pabome npednazaemcs agmopcKull
Memoo KAACMEpHO20 AHANU3A, OPUEHMUPOBAHHBIL HA MEeMAmuyeckoe MOOETUPOSaAHUe 2emepOo2eHHO20
KoHmenma. B omauuue om mpaouyuoHHuIX JIUHSBUCMUYECKUX NO0X0008, Memod Oazupyemcsi Ha
UCNONb308AHUU  HECMPYKMYPUpoeanHou 6aszvl Oannvix MongoDB, umo no3eonsem unmezpuposams 6
npoyecc Kiacmepuzayuu He MoabKo MeKCMO8YI0 COCMABNAIOWYI0, HO U MemadanHvle 810dceHull (homo,
suoeo, ccuvliku). Onucan npoyecc 6eKmopusayuu OAHHLIX C UCNONb30BAHUEM UOPUOHLIX NPUSHAKOE U
NpUMEHeHUe aneopummo8 HIOMHOCMHOU Kiacmepusayuy OJis GblOeIeHUs YCMOUYUGLIX MEMAMUYECKUX
oomenos. Pesynomamovl  uccneooéanus moz2ym Oblmb 60CMpeOOSAHLL 6 CUCMeMax MOHUMOPUH2d
00WecmeeHH020 MHeHUs, MAPKeMUH208bIX UCCIe008aHUAX U aHAIU3e UHGOpMayuonHol bOesonacnocmu
yughposoti cpedbwi.

Kniouesvie cnosa: memamuueckoe mooenuposanue, kiacmepuwlii anaius;, MongoDB, coyuanvhbvie
cemu,; HecmpyKmypuposaruvie OauHvle, «BKoumaxmey, Big Data; obpabomka ecmecmeeHHO20 5A3blKa
Casga 10.b., AnsAmepu A.H.M., 2026
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DEVELOPMENT AND APPLICATION
OF A CLUSTER ANALYSIS METHOD IN ANALYZING HETEROGENEOUS INFORMATION
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This article addresses the pressing issue of automated semantic processing of large datasets of messages on the
social network VKontakte. It proposes a proprietary cluster analysis method focused on thematic modeling of
heterogeneous content. Unlike traditional linguistic approaches, this method is based on the unstructured MongoDB
database, allowing for the integration of not only text but also attachment metadata (photos, videos, and links) into the
clustering process. The article describes the process of data vectorization using hybrid features and the application of
density clustering algorithms to identify stable thematic domains. The results of this study can be applied in public
opinion monitoring systems, marketing research, and information security analysis of the digital environment.
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B ogHOM cOopHHMKE MOXKET OBITh OIMyOJMKOBaHA TOJBKO OJHA CTAaTbid OJHOI0 AaBTOpa, BKIIOYAs
COaBTOPCTBO.

AHHOTanmuM BCEX MyOJIMKYEeMBIX MaTEepPHAajloB, KIIOYEBHIC CJIOBA, MH(pOpManus o0 aBTOpax, CIHCKU
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