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UngpopmayuoHHbIe cucmeMbl u mexHosI02uU

MATEMATHUYECKOE U KOMIIBIOTEPHOE MOJEJIMPOBAHUE
VIIK 004.912
A.B. KATAEB, .B. PIFOB

OIEHKA 3O ®EKTUBHOCTHU AJITOPUTMA OBPABOTKHU TEKCTOB
HA ECTECTBEHHOM A3bIKE JJISA TEHEPALIUA OTBETOB B YAT-BOTE

B cmamve paccmampusaemcesn 3a0aua cenepayuu mexCmogvlx 0meemos Ha 60NPOCl NOAb308aAMmeell
6 gopmame FAQ c¢ ucnonvzoseanuem npedoOyUeHHbIX MPAHCHOPMEPHLIX MOOenell Ol PYCCKO20 S3bIKA.
Ocywecmenen cpasnumenvrulil anaiuz mpex apxumexkmyp: ruBERT, ruGPT u ruT5. Kaocoas mooens ovina
0006yueHa Ha Kopnyce nap «8onpoc-omeemy u npomecmupo8anad 8 YCio8usx eOUH020 IKCNEPUMEHTNATLHO2O
npomokona. [ns oyewxu xawecmeda UCNOAb308AIUCH asmomamudeckue mempuku BLEU, ROUGE-L u
BERTScore, a makoice cmpameeuu cenepayuu mexcma, exaouas beam search u sampling. Paboma
Hanpasiena Ha onpedenenue Haubonree 3hhexmusrnoco nooxo0a K NOCMpPOEHUI) CUCeM A8IMOMAMUYecKol
Nn000epIHCKU NOTb308ameNell Ha PYCCKOM s3bIKe.

Knroueswvie cnosa: FAQ uam-o6om; NLP; ruT5; ruGPT; ruBERT; cenepayus mexcma, Beam Search;
BERTScore; 0oobyuenue modenu.
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EVALUATION OF THE EFFECTIVENESS OF A NATURAL LANGUAGE TEXT
PROCESSING ALGORITHM FOR ANSWER GENERATION IN A CHATBOT

This paper addresses the problem of generating text-based answers to user questions in FAQ format using
pretrained transformer models for the Russian language. A comparative analysis of three architectures-ruBERT, ruGPT,
and ruT5-is conducted. Each model was fine-tuned on a corpus of question-answer pairs and tested under a unified
experimental protocol. Automatic metrics such as BLEU, ROUGE-L, and BERTScore were used to assess answer
quality, along with text generation strategies including beam search and sampling. The study aims to determine the
most effective approach to building automated user support systems in Russian.

Keywords: FAQ chatbot; NLP; ruT5; ruGPT; ruBERT; text generation; Beam Search; BERTScore; model fine-
tuning.
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DEVELOPMENT OF AN ELECTRONIC PORTFOLIO SERVICE
FOR SUBMITTING AN APPLICATION FOR AN INCREASED STATE ACADEMIC SCHOLARSHIP
IN THE INFORMATION SYSTEM OF THE OSU NAMED AFTER 1L.S. TURGENEV

This article compares the processes of submitting an application for an increased state scholarship in paper
and electronic formats. An approach to designing an electronic portfolio service in the information system of I.S.
Turgenev OSU is described. Requirements, information and behavioral specifications of the developed service are
presented.

Keywords: increased state academic scholarship; PGAS; service; information system; applications for PGAS;
paper portfolio; electronic portfolio.
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AN INNOVATIVE APPROACH TO DEPERSONALIZATION OF DATA
USING NEURAL NETWORK ALGORITHMS AND CRYPTOGRAPHIC METHODS

The article discusses the current problems of applying biometric identification and citizen authentication
technologies based on the combination of biometrics, neural networks and cryptography (BNC). BNK technology
allows you to protect personal biometric data when performing user identification/authentication by converting a
biometric image into a unique key (identification key, EDS key, encryption key) obtained by combining the coefficients
of personal biometric containers and the structure of neural network connections with personal biometric data.
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AJITOPUTM DY®PEKTUBHONU PACCTAHOBKH ITEPCOHAJIA
B YCJIOBUAX HEOITPEJEJIEHHOCTH

Cmambs noceswyena paspabomke aieopumma ONMUMUZAYUU PACNPeOeNeHUs NePCOHANd 8
OpeaHu3ayusx 8 YCI0BUSX GbICOKOU CMeNneHu HeonpeoelenHOCmU GHewHell cpedvl. Paccmampusaiomcs
cospeMmeHHble N0OX00bl K YNPABIEHUIO Yel08eYeCKUMU PeCypCcamu, NO360IAI0uUe MUHUMUZUPOBAMb PUCKU U
nosvICUMb  IPDeKMUBHOCMb  QYHKYUOHUPOBAHUS  NPeOnpusimull 6 HeCmaOUIbHbIX IKOHOMUYECKUX
CUmMyayusx.

Ilpeonooscennbiti ancopumm OCHOBAH HA MEOPUU HEYEMKUX MHONCECM8 U Meopuu HpUHAMUL
pewenuti 6 ycrosuax pucka. Ocoboe eHUMAHUe VOeleHO ONUCAHUIO MAMpuy HeCcoOmeemcmaeus
Keanupuxayuu compyoHuxos mpebosanuam pabouux mecm. Hcnonavzoganue npeodiodceHHo20 aneopumma 8
UHPOPMAYUOHHO-AHATUMUYECKUX CUCMEMAX NO360UM dQP@HEKMUEHO pacnpedensims NepPCoHan ¢ YYemom
KpAmKOCpOUHbIX U 00120CPOYHBIX Yelleli Op2aHU3ayui.

Knwouesvie cnoga: noddepoicka npuHsmus —peuwleHutl, KOMUIEKMayusi Npou3e00CmeeHHO20
nepconana; yupposas mooenb KoMnemeHyul; 3phexmusHocms npouzso0CmMEeHHo20 Npoyecca, meopus
HeyemKux MHOMCEeCms.
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AN ALGORITHM FOR EFFECTIVE PERSONNEL PLACEMENT
UNDER CONDITIONS OF UNCERTAINTY

The article is devoted to the development of an algorithm for optimizing the allocation of personnel in organizations in
conditions of a high degree of uncertainty in the external environment. Modern approaches to human resource management
are considered, allowing minimizing risks and increasing the efficiency of enterprises in unstable economic situations.

The proposed algorithm is based on the theory of fuzzy sets and the theory of decision-making under risk conditions.
Special attention is paid to the description of the criterion for minimizing the average square deviation of employee
qualifications from workplace requirements. The use of the proposed algorithm in information and analytical systems will make
it possible to efficiently allocate staff, taking into account the short- and long-term goals of the organization.

Keywords: decision support; recruitment of production personnel; digital competence model; efficiency of the
production process; theory of fuzzy sets.

BIBLIOGRAPHY (TRANSLITERATED)

1. Malenkov Ju.G. Nechetkie mnozhestva i inzhenerija znanij. — Avtomatizirovannye informacionnye
sistemy, 2016. — Ne 3. — S. 14-23.

2. Zabolotneva O.Ju. Upravlenie personalom v uslovijah neopredelennosti. — Kadrovaja sluzhba i upravlenie
personalom predprijatija, 2017. — Ne 5. — S. 18-25.

3. Lapygin Ju.N. Osnovy upravlencheskogo konsul'tirovanija. — 3-e izd., pererab. i dop. — M.: KnoRus,
2004. — 304 s.

4. Polozov A.A. Primenenie teorii nechetkih mnozhestv v upravlenii kachestvom produkcii. — Kachestvo i
sertifikacija, 2015. — Ne 2. — S. 12-18.

5. Lotov A.V., Pospelova I.I. Mnogokriterial'nye zadachi prinjatija reshenij: uchebnoe posobie. — M.:
MAKS Press, 2008. — 197 s.

6. Lucenko E.V. Prinjatie reshenij v uslovijah neopredelennosti na osnove nechetkin mnozhestv. —
Molodezh' i nauka, 2018. — Ne 4. — S. 11-17.

7. Mel'nikov V.F. Optimizacija upravlenija proektami na oshove teorii nechetkin mnozhestv. —
Menedzhment i marketing, 2019. — Ne 2. — S, 56-64.

VIK 623.618
C.II. XPUIIYHOB, A.A. IOMYKSH

UHTEJUIEKTYAJIBHOE YIIPABJIEHUE POGOTAMHU B KOH®JIUKTHOM CPEJIE

B oannoii cmamve agmopwi paccmampuseaiom npoodiemy NOSblueHUsT HAOEHCHOCHU 6bINOTHEHUS.
pobomamu OnacHvIx 3a0anull 8 cpeoe ¢ NPOMUBOOelCmMeUueM 3a cuem UHMeIeKMYanu3ayuy UHOUBUOYAIbHBIX
U 2PYNnOBuIX OeUcCmeutl U Npeolazarom RYMu ee PeuweHus NOCPeOCMBOM CO30AHUSL UHMELIEKMYATbHbIX
AneopumMO8 YRpAasieHust UCHOIHUMENbHO20 U OP2AHUAYUOHHO20 YPOGHEIL.
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INTELLIGENT ROBOT CONTROL IN A CONFLICT ENVIRONMENT

In this article, the author examines the problem of increasing the reliability of robots performing dangerous
tasks in an environment with counteraction through the intellectualization of individual and group actions and suggests
ways to solve it by creating intelligent control algorithms at the executive and organizational levels.

Keywords: intellectualization; management; robots; group actions.
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MOJXO0/ K CO3JAHMIO KOMITJIEKCHBIX
MUMUTALNMOHHBIX MOJIEJEN IM®POBBIX IBOMTHUKOB
JIJ1S1 TIPOU3BOJACTBA MOJIYIPOBOJHUKOBBIX IPUEOPOB

O0Hum u3 peutenutl npobrem NOAYNPOBOOHUKOBO20 NPOU3BOOCMEA, CEA3AHHBIX C Op2aHu3ayuell
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0gotiHuxos. Ilpednosicena KOHYyenyus aMOMAMuU4ecKol 2eHepayuu UMUMAYUOHHOU MOOelu Yugpposoco
0BOUHUKA, UHMENNEKMYANbHO20 AHANU3A OAHHBIX U MAWUHHO20 00YUeHUs O/l AHAIU3A NPOU3BOOCMEEHHBIX

OAHHBIX,

a makoce 2uOKOU CMPYKmMypvl MOOEIUPOBAHU MAMEPUATILHBIX HOMOKO8 NPOU3B00Cmed

NOAYNPOBOOHUKOB.

Kniouesvie cnosa: umumayuonnas mooeisb, MOOEIUPOSAHUE NPOYECCO8, MOOCTUPOBAHUE PECYPCO8;
NOJYRPOBOOHUKOB0E NPOUZBOOCMEO, YUDPPOBOU OBOUHUK, YUPPOBOE NPOU3800CMEBO.
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AN APPROACH TO CREATING COMPREHENSIVE SIMULATION MODELS
OF DIGITAL TWINS FOR SEMICONDUCTOR DEVICE PRODUCTION

One of the solutions to the problems of semiconductor production associated with the organization of
continuous supply of materials and components to production equipment is the implementation of digital production
Industry 4.0 at the enterprise using digital twins. The concept of automatic generation of a simulation model of a digital
twin, intelligent data analysis and machine learning for analyzing production data, as well as a flexible structure for
modeling material flows of semiconductor production is proposed.

Keywords: simulation model; process modeling; resource modeling; semiconductor production; digital twin;
digital production.
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YK 519.6

I''1. TOJIMKOB, E.A. KOHHHKOB,
E.1. ObYXOBA, IL.A. IIOJISIKOB, I.I'. POINOHOB

PA3ZPABOTKA AIIITAPATHO-ITPOI'PAMMHOI'O KOMIIVIEKCA
A1 OITUMU3AIIUU SQHEPT O-KIIMMATHYECKOI'O ITPO®UJIA
MMPOU3BOJACTBEHHOI'O IOMEILINEHUA

B cmamve paccmampueaemcs paspabomka u anpobayusi annapamuo-npozpamMmHO20 KOMNLEKCa
0Nl MOHUMOpUH2A U ONMUMUSAYUU MUKPOKIUMAMA 6 NPOU3BOOCMEEHHLIX nomewjeHusx. Kommnaexc
BKIHOUAE CeMb A8MOHOMHBIX ycmpoticmg Ha base ESP32, ocnawennvix oamuuxamu DHTI11 u BMP280, a
maxoice cepeepHylo yacmev 0 cbopa, obpabomxu u amanuza oOaumvlx. Pazpabomanmas cucmema
obecneyusaem HeNpepvIGHLIL KOHMPOIb MEeMNepamypysl, GIANCHOCMU U  O0aGleHus, a makdice
ABMOMAMUYECKYI0 KOPPEKMUPOBKY NApaAMempos Oasi NOGblieHUs. dHep2odddexmuenocmu. B pamxax
anpobayuu nposedeHvl MeCMUpOBaHUsl 6 pPeanbHblX HPOUIEOOCMEEHHBIX VCI0BUAX, HOOMBEPIHCOCHA
agppexmusrHocmy aneopummos — ONMUMUIAYUU. IIpeonooicennas apxumexmypa no3gousiem
Macumaobuposams CUCMeEMY 8 3A8UCUMOCU OM 0COOeHHOCmell 00beKMa U MEXHON02UYECKUX NPOoYeccos,
unmezpupys ee 8 Yupposyo unGpacmpyKmypy npeonpusimusl.
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Kniouesvie  cnosa:  suepeo-xnumamuyeckuti  npoguib;  MOHUMOPUHE — MUKDOKIUMAMA,
A6MOMAMU3UPOBAHHOE YAPAGIEHUEe, NPOMBIULICHHAS, ONMUMU3AYUSL, YNPABIIeHUe SHEP2OnompedieHueM,
ESP32; becnpogoousie damuuKu, CeHCOPHbIE CEMU.

@FOJH/IKOB I''1., Konnukos E.A., O6yxosa E.W., TTonskos I1.A., Pomuonos /I.I"., 2025

Pe3ynomamsl  nonyuenvt npu punancoeoii noooepircke Poccuiickoii ®Dedepauuu 6 nauye
Munucmepcmea Hayku u evicuieco 00pa3zoeanus 6 npoyecce peanuzayuu npoekma «Ynpaenenue
YCMOUMUGHIM — PA3GUMUEM  NPOMBIUIEHHLIX CHMPYKMYD 6 PpaAMKaX KOHUenuyuu 800a-IHepusi-
npooosonvcmeuey (coznamenue Ne 075-15-2024-673).
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DEVELOPMENT OF A HARDWARE-SOFTWARE COMPLEX

FOR OPTIMIZING THE ENERGY-CLIMATIC PROFILE OF AN INDUSTRIAL FACILITY

This paper presents the development and testing of a hardware-software complex for monitoring and
optimizing the microclimate in industrial facilities. The system comprises a network of autonomous ESP32-based
devices, equipped with DHT11 and BMP280 sensors, along with a server-side module for data collection, processing,
and analysis. The developed system ensures continuous monitoring of temperature, humidity, and pressure, as well as
automatic parameter adjustment to enhance energy efficiency. The experimental validation was conducted in real
industrial conditions, confirming the effectiveness of the optimization algorithms. The proposed architecture is scalable,
allowing adaptation to different facility configurations and technological processes, seamlessly integrating into the
enterprise’s digital infrastructure.

Keywords: energy-climatic profile; microclimate monitoring; automated control; industrial optimization;
energy management; ESP32; wireless sensors; sensor networks.
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V]JIK 656.2+681.51
AU. JOJITUU, O.A. UBAILYK, A.M. OJILIHIAHCKHI, E.H. PO3EHBEPT

OBb 3BOJIIOIMHU UHTEJUVIEKTYAJIBHBIX ITOAXOA0B K ABTOMATHYECKOMY
YIPABJIEHHIO DKCILTYATAIIMOHHOM PABOTOM HA TPAHCIIOPTE

B cmamve paccmampusaromes ocHogHbie n00X00bl K NOCHMPOEHUIO UHMELIEKMYAIbHbIX PEeUEHUl 6
obnacmu ynpaeneHus 3KCHIYAMAYUOHHOU pabomoll Ha mpaucnopme, HPUGOOUMCcs 0030p OCHOBHBIX
Pe3YIbIMamos U npeonazaemcsi NPUHYUNUATbHASL CXeMd Heupocemego2o YnpagieHuss ¢ Mooupuyupyemo
yenvio.

Knwueevie cnosa: mpaHcnopnnsle cucmemal, WC@ﬂeSHO@OpOJ/CHbZIZ mpadcnopm, asmomamu3ayust;
UCKycCmeeHHble HelZpOHHble cemu.
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ABOUT EVOLUTION OF INTELLIGENCE APPROACH
TO AUTOMATION CONTROL OF TRANSPORT OPERATION

The article is devoted to the review of principal results and approaches in the sphere of automation transport
operation using intelligence systems, the key results are described and a new structural design of ANN-control with
variable and modifiable control aim is presented.

Keywords: transport systems; railway transport; automation; artificial neural networks.
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MATEMATHYECKOE U IIPOI'PAMMHOE OBECIIEYEHUE
BBIYHUCJTUTE/IbHOM TEXHUKH U ABTOMATHU3HPOBAHHBIX CUCTEM

VIIK 004.42
T.I0. BOUTEHKO, I1.A. EFAPMUH, A.B. ®UPEP, I1.A. IIIEJIKYHOB

INPOI'PAMMHAS PEAJIMBALIIUA CKATEPTH YJIAMA
HA SA3BIKE IPOT'PAMMMWPOBAHUSA PYTHON

Bonvuuncmeo 60npocos, CEA3GHHBIX € NPOCMbIMU HUCTAMU, KACAEMCS UX pacnpeoeienus 8
HamypanbHom psdy. Pacnpedenenue namypanvhvlx uucen no cnupanu npugooum K O4eHb UHMEPECHbIM U
HEOJICUOAHHBIM  PE3YIbMAMAM, KACAIOWUXCS PACNONOJCEHUsL npocmuix yucen. Llenv ucciredosanus —
pazpabomame  aneopumm O Gusyamuzayuu cxamepu Yiama ua sAzvike npozpammupoganuss Python,
BbIABUNMDb 2COMEMPULECKUE 3AKOHOMEPHOCIU PACHpedeNeHlsi NPOCBIX Yucel Ha ckamepmu Yaama.

Paspabomka ancopumma ona cenepayuu ckamepmu Yiama na azvike Python ocywecmensemcs c
npumeneruem oubauomex NumPy u Matplotlib. [lpusoosamcsa ancopumm u pe3yiomamsl HPOSPAMMHOU
peanuzayuy, OeMOHCIMPUpPYowue 2eoMempuiecKue 3aKOHOMEPHOCIU 6 pacnpedeienuy Npocmuix U
COCMABHBIX HUCET, OMMEYAencs OMaudue om CayuyauHvix pacnpedenenuil. Ocoboe eHumMaHue yoensiemcs
JUHUAM, 0OPA30BAHHBIMU  HEKOMOPbLIMU  KEAOPAMUYHBIMU — HOJUHOMAMU, d MAKJICe MHO2OUJIEHAM,
2EHEPUPYIOUIUM 8bICOKYIO NIOMHOCHb RPOCMbIX Yucen (noaunomy Dinepa).

Knrouesvie cnosa: pacnpedenenue npocmeix uucen; eusyaiuzayus, ckamepme Yaama, Phyton;
K68a0pamuyHvle NOIUHOMDYL.
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SOFTWARE IMPLEMENTATION OF THE ULAM SPIRAL
USING THE PYTHON PROGRAMMING LANGUAGE

Most questions related to prime numbers concern their distribution in the natural sequence. The arrangement
of natural numbers in a spiral leads to very interesting and unexpected results regarding the distribution of primes. The
aim of this study is to develop an algorithm for visualizing the Ulam spiral in the Python programming language and to
identify geometric patterns in the distribution of prime numbers within the Ulam spiral.

The algorithm for generating the Ulam spiral in Python is developed using the NumPy and Matplotlib
libraries. The study presents the algorithm and the results of its implementation, demonstrating geometric patterns in
the distribution of prime and composite numbers, highlighting their deviation from random distributions. Special
attention is given to the lines formed by certain quadratic polynomials, as well as to polynomials that generate a high
density of primes (such as Euler’s polynomial).

Keywords: distribution of prime numbers; visualization; Ulam Spiral; Phyton; quadratic polynomials.
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0.B. )KJJAHOBA

AHAJIN3 TPOTPAMMHOI'O OBECIIEYEHU A
JJIA TPOLHECCA YIIPABJIEHUSA TPEBOBAHUAMMU (OB30P)

B cmamwe npedcmaenen 0030p NpOSPAMMHBIX CPEOCMS, KOMOpble MO2YM UCNOAb308AMbCS
opeanuzayuamMu 0isk HeOPeHUsl U OPeAHU3AYUYU NPOYeCccd YNPAGIeHUs: MpeOOBAHUIMU, d MAKICe NPUBEOeHbl
KAI0Yegble Kpumepuu 6v100pa u (axkmopuvl, Komopvle MO2ym NOGIusms Ha 8vlbop urncmpymenma. Ha
npumepe npoexma «llpopuviey, pearuzyemoeco Ilocyoapcmeennoii Kopnopayueil O AMOMHOU dHEpUU
«Pocamomy, nokazano, kax modxcHO pewums 3a0ayy no 66100pY NPOSPAMMHO20 CPEOCMBA 8 VCI0BUAX
02PAHUMUBAIOWUX PAKMOPOB.

Knwuesvie cnosa: npoexm «llpopwiey; cucmema ynpasnenuss mpebo8aHUAMU, HPOSPAMMHOE
obecneuenue 01 YnpasieHus mpedOBAHUAMU, Kpumepuu 6ulOopa npocpamMmuoz2o obecnedenus O
YHpasienus mpedo8aHUsIMU KA4eCmeo OAHHbIX, UHMESPAYUOHHOE peulenue,; IKCROPH OAHHbIX.
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ANALYSIS OF THE SOFTWARE TOOLS

FOR IMPLEMENTING THE REQUIREMENT MANAGEMENT PROCESS (REVIEW)

The article provides an overview of software tools that can be used to implement and organize the
requirements management process, as well as key selection criteria and factors that may influence to the choice of a
tool. Using the example of the Proryv project, implemented by the State Atomic Energy Corporation Rosatom, it is
shown how to solve the problem of choosing a software tool in conditions of restrictions factors.

Keywords: Proryv project; requirements management system; requirements management software; criteria for
selecting requirements management software; data quality; integration solution; data export.
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VIIK 004.415.23
M.J. 3APATAILIKHIA, A.T. MYPJIVH, A.B. PY3AHOB

I/ICC.JIEI[OBAUHI/IE MOAYJBbHOT'O NIOAXOJA _
JJ1Is1 COBPEMEHHOU APXUTEKTYPbI WPF-ITPUJIOKEHUU

Paccmampusaromes 6éonpocul ucciedosanus u anaiuza nepexood om MOHOIUMHOU APXUMEKMYPbl K
Mmooynvnomy nocmpoenuio WPF-npunoocenuii  (Windows Presentation Foundation). Packpwiearomcs
OCHOBHblE HEOOCMAMKU MOHOIUMHO20 N00X00d, GKIIOYASL GbICOKYIO C6A3AHHOCIb  KOMHOHEHMOS,
upe3MepHyIo Ha2py3Ky Ha clou npedcmasnenus (code-behind), a maxoce croxcnocmu npu conpo8odcoeHuU
u mecmuposanuu. B xauecmee anvmepuamuevl paccmMampusaemcs UCNOAb306AHUE APXUMEKNYPHO2O0
nammepna MVVM  (Model-View-ViewModel), npunyunos unsepcuu ynpaerenus u  emneoperus
sasucumocmetl. Ocoboe sHuMAHUe YOENAeMCs NPAKMUYECKUM ACHeKMAM MOOYIbHO20 NPOEKMUPOBAHUSL C
npumeneHuem maxux uncmpymenmos, kax DevExpress. MVVM u DI-konmeiinepsr (Dependency Injection).

Knrouesvie cnosa: WPF; apxumexmypa npuiodxcenuti;, mooyivHocms, Mmonoaum; MVVM;
DevExpress. MVVM; unsepcus ynpaeienus; Heopenue 3a8UcCUMoCcmell.
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A STUDY OF THE MODULAR APPROACH FOR MODERN ARCHITECTURE OF WPF APPLICATIONS

The issues of research and analysis of the transition from monolithic architecture to modular construction of
WPF applications (Windows Presentation Foundation) are considered. The main disadvantages of the monolithic
approach are revealed, including high connectivity of components, excessive load on the presentation layer (code-
behind), as well as difficulties in maintenance and testing. As an alternative, the use of the MVVM (Model-View-
ViewModel), architectural pattern, the principles of inversion of control and dependency injection is considered.
Special attention is paid to the practical aspects of modular design using tools such as DevExpress.MVVM and DI
containers (Dependency Injection).

Keywords: WPF; application architecture; modularity; monolith; MVVM; DevExpress.MVVM; inversion of
control; dependency injection.
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TEJIEKOMMYHUKAIIMOHHBIE CUCTEMBI U KOMIThIOTEPHABIE CETHU
VJIK 519.718

C.I0. AHAPEEB, C.A. KOPHMJIOB, A.b. ®OKIH

MEXAHHU3MBbI OTKA30YCTOMYUBOCTH
B TEJEKOMMYHUKAIIMOHHBIX CETSIX SDH/SONET U OTN

B menexommynuxayuonunvix cemsx obecneueHue HeNnpepLiHOCMU O00CmMYna Nojb3osamenel K
pecypcam cemu ¢ mpedyemblM KA4yecmeom AsAemcs 0OHUM U3 OCHOBHbIX mpebosanuti. Imo mpebosarue
docmueaemcsi 3a cuem obecneyeHus 3a0ay 6 00AACMU AHANU3A HadexcHocmu cemu. B ceor ouepeow
HAOEHCHOCMb  MELeKOMMYHUKAYUOHHOU —Cemu  HANpSMylo  3a6Ucuim Om HPUMEHSeMbIX MeXaHu3MO8
obecneuenus omkazoycmouuugocmu. B cmamve npedcmaeien ananuz Cyujecmeyrouux MexaHusmMos
obecneyenuss OmMKA30yCMOUYUEOCU  MENeKOMMYHUKAYUOHHBIX Ccemell, NOCMPOEHHbIX HA MEXHON02USIX

SDH/SONET u OTN.

Kniouesvie cnosa:  menexommynuxayuonnas  cems; cerb  SDH/SONET; cerp  OTN;
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FAULT TOLERANCE MECHANISMS
IN SDH/SONET AND OTN TELECOMMUNICATION NETWORKS

In telecommunication networks, ensuring uninterrupted user access to network resources with the required
quality is one of the primary requirements. This requirement is achieved by addressing tasks related to network
reliability analysis. In turn, the reliability of a telecommunication network directly depends on the fault tolerance
mechanisms implemented. This paper presents an analysis of existing fault tolerance mechanisms in telecommunication
networks based on SDH/SONET and OTN technologies.

Keywords: telecommunication network; SDH/SONET network; OTN network; fault tolerance; protection
switching; dynamic restoration.
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VIIK 615.47

0O.A. BOPOHHMHA, K.A. MEPKVYJIOB, B.B. MUIIINH,
M.O. PEBAKHHA, A.B. CEJIMXOB, K.C. XAPJIAHOBA, B.A. UAITHA

IHOPTATUBHOE ITPOTPAMMHO-ATIIIAPATHOE YCTPOUCTBO
PETMCTPAIIMA BUTAJIBHBIX ITIOKA3ATEJIEM YEJTOBEKA

Hacmoswas paboma noceswena onucanuio paspabomanno20 6 MOL00EHCHOU 1abopamopuu
MOAEKYAAPHOU, MPAHCIAYUOHHOU U yugdpoeoii kapouoummynonocuu Oprogckozo 20cy0apCmeeHHo20
yrusepcumema um H.C.Typeenesa, nopmamueHozo npocpamMmHO-annapamuozo YCmpoucmea pecucmpayuu
JCUBHEHHO BADICHBIX NOKA3amenell wenoeexd. Ycmpoucmeo OMHOCUMCA K KIACCYy UHOUKAMOPHYBIX,
NpeoHa3HaueHo 071 KPAMKOBPEMEHHOU UIU NPOOOTICUMETbHOU PecUcmpayuy ciedyiouux napamempos:
apmepuanvhHoe OdesieHue, INEKMPOKAPOUOSPAMMA, CAMypayus, wacmoma nyavcd, MmemMnepamypvl u
gonoxapouoepagpuueckux cuenanos. Codepoicum 6 cgoem cocmage HAMb  OA308bIX  OAMHUKOS,
KOHYEHMPAmop ¢ B03MOICHOCMbIO NPed8apumenbHoll 0opabomxu OaHHbIX, MOOYIb C65S3U U MOOYIb
VAPAGAEHUsL C 6XO0AUWUM 6 COCMAB DIOKOM namsamu. Ycmpoucmeo, nocpeocmeom MO0yl C63U, MONCem
ObIMb NOOKIIOUEHO K Haubosee pACnpOCTIPAHEHHbIM CemsaM U MOOUTbHbIM CUCTHeMAaM Yepe3 uHmepgecyl
Wi-Fi u BlueTooth. Yempoiicmeo moscem 6vime unmezpuposano 6 cogpemenivie npocpammmble CUCHeMbl,
N036015I0WUe HA OCHOBE MHOCONAPAMEMPUYECKO20 AHANU3A CUSHANLO8 OKA3bI6AMb HOMOWbL 6PAYEOHOMY
NEePCOHANY 8 NPUHAMUY PeuleHUll.

Knroueevle cnosa: mawunnoe obyuenue; nopmamueHoe YCmpoucmeo, npocpammHo-annapamHulii
xomnnexc; KT

@Bopomma 0.A., MepkynoB K.A., Mumun B.B., Pepskuna M.O., Cenuxos A.B., Xapnanosa K.C., Yamya B.A., 2025
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00195-25-05 om 30.05.20252. na 2025 200 u na naanoewtii nepuoo 2026 u 2027 20006, npoexm Ne FSGN-
2024-0007 (1023110800218-7-3.2.4;3.1.3;2.6.1).
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PORTABLE SOFTWARE AND HARDWARE DEVICE FOR REGISTRATION
OF HUMAN VITAL PARAMETERS

This work is devoted to the description of a portable software and hardware device for recording vital human
indicators, developed in the Youth Laboratory of Molecular, Translational, and Digital Cardioimmunology at the Orel
State University named after 1.S. Turgenev. The device belongs to the class of indicator devices and is designed for
short-term or long-term recording of the following parameters: blood pressure, electrocardiogram, saturation, heart
rate, temperature, and phonocardiographic signals. It contains five basic sensors, a pre-processing hub, a
communication module, and a control module with a built-in memory unit. The device can be connected to common
networks and mobile systems via Wi-Fi and BlueTooth interfaces using the communication module. This approach
makes the device universal and distinguishes it favorably from the available prototypes. The device can be integrated
into modern software systems, allowing medical staff to make decisions based on multi-parameter analysis of signals.

Keywords: machine learning; portable device; software and hardware complex; ECG.
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HHDOOPMALIMOHHAA BE3OIIACHOCTD U 3ALJHTA HHO®OPMALIUN
YK 004.056

M.A. AP3YMAHOB
IIYTU OIITUMU3ALIUU AJITOPUTMA AES

Hannaa cmamusa noceaweHa 60npocam onmuMu3ayuu aieopummad, npeocmasienHo2o @ Cmanoapme
cummempuunozo wupposanus AES. Cmamva 6so0um 6 paccmomperue cuibHble U clabvle CHMOPOHbBI
aneopumma, u30bIMOYHOCHbL OMOENbHLIX ONEPayull, NPUEOOUM 80 BHUMAHUE Pe3YIbMambvl NPeoblOyUUx
uccredosamenell, paccMampusas nymu K ONMuUMU3ayuu aieopumma 6 HogoM paspese, npeoiazaenm 0OUH u3
KOHKDEMHbIX CHOCOO08 YIYYUEeHUs NPOU3B0OUMENbHOCIU AleOpUmMma, 3a0aeds obwee HanpasieHue Ois
danbHeuwux uccie008anul.

Knrouesvlie cnosa: cummempuynoe wugposanue; kpunmozpagus, onmumusayus, AES.

@Ap3yMaHOB M.A., 2025
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THE WAYS OF AES ALGORITHM OPTIMIZATION

This article devoted to questions of optimization, represented in symmetric-key encryption standard AES. The
article introduces into consideration strong and weak sides of the algorithm, redundancy of the individual operations,
brings into consideration result of previous researchers, examining the ways to optimization from new positions. The
articles offers one of specific way of algorithm performance improvement, giving common direction for the next
researches.
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VIIK 004.056
C.I1. BEJIOB, .. TAIBOPOHCKAS, A.B. TPUTOPEHKO

PA3PABOTKA MOJIUTUKA TH®OPMAIIMOHHOM BE3OINACHOCTH
KAK OCHOBBI IPEJOTBPAILIEHUSA
¥YI'PO3 B PACIIPEAEJIEHHBIX CUCTEMAX B POCCHUHA

B ycnosusix cmpemumensvroil yupposuzayuu poccutickoti 3KOHOMUKY U NOBCEMECHHO20 8HEOPEeHUs.
pacnpedenennvix  ungopmayuonnvix cucmem (PUC) eonmpocvr  ungopmayuonnoii  6ezonacHocmu
npuobpemaiom Kpumuieckoe 3HaueHue. B 0aHHOU cmamve paccmMampugaromcsi nooxoovl K paspadomie
noaumuku urgopmayuonnou beszonachocmu (MB) 6 xonmexcme yepos, cneyuguunvix 01 PUC. Ocoboe
BHUMAHUE YOeriemcsi NpasosvbiM, OP2AHUIAYUOHHLIM U MEXHUYECKUM Mepam, a MAaKdice NPUMEHEHUIO
OmMeueCmEeHHbIX peuleHull 8 YCao8usx umnopmosamewenus. [lpueoosmes pexomenoayuu no nocmpoeHuro
MHO20YPOBHEBOU APXUMEKMYPbL 3AUUmbvl U QOPMUPOBAHUIO MEXAHUIMOE OOHAPYIHCEHUs U NPeOOMEPALYeHUs.
amax. [lenaemcs 6v1600 0 Heobxooumocmu unmezpayuu noaumuxu UMb 6 cmpamecuyeckoe ynpasnenue
yughposvimu mpancpopmayusmu.

Knrouesvle cnosa: ungopmayuonnas 6e30naCHOCMb, PACHPEOCNeHHbIe CUCMEMbL, NOIUMUKA
bezonacHocmu; Kubepyeposvl, KPUMUYECKAs UHDPACMPYKMYpd;, UMNOPMO3AMeuleHue, 3auuma OaHHbIX,
T'OCT; Pybuxoun; VPN; FW.
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DEVELOPMENT OF INFORMATION SECURITY POLICY
AS ABASIS FOR THREAT PREVENTION IN DISTRIBUTED SYSTEMS IN RUSSIA

In the context of the rapid digitalization of the Russian economy and the widespread introduction of distributed
information systems (DIS), information security issues are becoming critical. This article discusses approaches to the
development of information security policy in the context of threats specific to RICE. Special attention is paid to legal,
organizational and technical measures, as well as the application of domestic solutions in the context of import
substitution. Recommendations are given on building a multi-level protection architecture and developing mechanisms
for detecting and preventing attacks. It is concluded that it is necessary to integrate information security policy into the
strategic management of digital transformations.

Keywords: information security; distributed systems; security policy; cyber threats; critical infrastructure;
import substitution; data protection; GOST; Rubicon; VPN; FW.
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VIK 378:004
O.M. TOJIEMBMOBCKAS, M.IO. PBITOB, A.M. YPELIKHUIA

PABPABOTKA METOAUKHU ONEHKHN 'OTOBHOCTH
WH®OPMAIIMOHHBIX CUCTEM OPTAHU3AIIMA K TIPOTUBOJEVCTBHUIO
TAKTUKAM 3JIOYMBIIIJIEHHUKOB,

OCHOBAHHBIX HA UCITOJIb30OBAHUN METOAOB OSINT

B cmamve paccmampusaemca ¢enomen ucnonvsosanus OSINT — pazeedxu uz omxpwvimvix
UCMOYHUKO8 310yMbluLieHHuKkamu. Ilpeonacaemes memoouxa OyeHKu 20MOBHOCU UHPOPMAYUOHHOL
cucmemvl K NPOmMu8oOeicmeuto maKkmukam 310YMbIULEHHUKO8, OCHO8anHbiM Ha ucnoavzosanuu OSINT.
Memooduxka nozeonsem Gulimu 3a PAMKU  KIACCUHECKO20 NOO0X00d K OYEHKe 3auUuleHHOCmU
UHpOPMAYUOHHOU — CUCMEMbl, VYUMBIGASl COBPEMEHHble peanuu NOCMpoeHuss Kubep-amax, 6 m.u.
yeneguixAPT-amax, o0CHOBaAHHBIX HA COYUANBLHOU UHICEHEPUU, NO36078em OYEeHUMb 6ePOSMHOCHIDb
yenewnoz2o  npumenenusi  OSINT-paszeéeoxu  snoymvluiiennuxom u — HEOOXOOUMOCMb — 6HeOPeHUs.
OONONHUMENbHBIX CPEOCME 3aWumbl 6 coomeemcmeuu ¢ TexHuxamu 310yMblulieHHuKos u3 Memoouku
oyenxu yepos oezonacnocmu ungopmayuu @CTIK Poccuu u 6asvi 3nanuti MITREATT&CK.

Knrouesvle cnosa:. passeoka;, omxpwvimvle ucmounuxu, ungpopmayus, OSINT; unpopmayuonnas
bezonacrnocme.
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DEVELOPMENT OF A METHODOLOGY FOR ASSESSING THE READINESS
OF AN ORGANIZATION'S INFORMATION SYSTEMS TO COUNTERACT MALICIOUS
TACTICS BASED ON THE USE OF OSINT METHODS

The article examines the phenomenon of using OSINT — open source intelligence by attackers. A methodology
for assessing the readiness of an information system to counteract attacker tactics based on the use of OSINT is
proposed. The methodology allows going beyond the classical approach to assessing the security of an information
system, taking into account the modern realities of constructing cyber attacks, including targeted APT attacks based on
social engineering, allows assessing the likelihood of successful use of OSINT intelligence by an attacker and the need
to implement additional protection tools in accordance with the Attacker Techniques from the Methodology for
Assessing Information Security Threats of the FSTEC of Russia and the MITRE ATT&CK knowledge base.

Keywords: intelligence; open sources; information; OSINT; information security.
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acnekmom paspabomiKu COBPEeMeHHbIX 6e0- u MOOUIbHLIX npunodiceruil. OCHOBHOE BHUMAHUE YOeneHO
KOMNAEKCHOMY QHAIU3Y MEXaHU3MO8 AVMEeHMU@DUKAyuu ¢ UCHOIb308AHUeM NONYISPHLIX niam@opm,
maxkux xkax Google, Facebook, Apple ID, Anoexc ID u opyeux OAuth-nposaiidepos, komopuvle cmanu
HeOMbeMAEMOU YACTbIO NOTb30BAMENLCKO20 ONbIMA 8 YUDPOBLIX NPOOYKMAX.

B pabome nodpobno paccmampusaiomcs kiouesble ACNeKMbl UHMESPAYUU BHEUHUX CEPRUCO8
agmopuzayuu, GKI0YAs (YHOAMEHMATbHbIE 60RPOCHl UHGOPMAYUOHHOU be30nacHocmu, obecneueHusl
y0006Ccmea 0 KOHEUHbIX Nonb3osamenell U 3auumsl KOHQUOEHYUATbHOCMU NePCOHANIbHbIX OaHHBIX.
Ocobblii  akyenm Oenaemcs HA aHALU3E APXUMEKMYDHBIX peuleHuti, No3601auux 3poexmusro
KOMOUHUPOBAMb PA3IUdHble Memoobl AYMEHMU@PUKAyUY 6 3a6UCUMOCIU OM CHeyUupuUKu npoekma u
mpebosanuli kK Oe30naAcHOCmu.

Ocoboe mecmo 6 uccie008aHuu 3aHuUMaem OemanibHblll CPAGHUMETbHbIL AHAIU3 PA3TUYHBIX
MEMO008 aymeHMuUGUKayuy, ux nPeumMyuecms, 0SPAHUdeHull U NOMeHYUAIbHbIX PUCKOB, CEI3AHHbIX C
UCHONb308AHUEM CHOPOHHUX CEPBUCO8. ABMOPbI paACCMAmMpuearom He mobKO MEXHUYecKue acnekmol
peanusayui, Ho U 8adICHble NPAKMUYECKUE BONPOCHI, BO3HUKAIOWUE Neped pazpabomuukam npu evibope
ONMUMATLHBIX peutenutl 0Jisk RPUNONCEHU PATUYHO20 MAcCumada u HanpagieHHOCH.

OmoenvHoe GHUMAHUE YOENEHO COBPEMEHHbIM NPOMOKOIAM ABMOPU3AYUU U UX IE0TIOYUU, d
MaK#ce ux Kaouesol ponu 6 co30aHuu Oe30NACHbIX, HA0ENHCHbIX U YOOOHBIX 05 NOAb308amenell CUCTHEM.
B cmamvbe ananusupyiomes kax yemosiguiuecst Bpakmuky, max u nepCneKmueHble HanpasieHus pa3gumus
MEXHONO2UL AYMEeHMUDUKAYUL.

Cmambs npedcmagisem 3Ha4umenbHbuill UHmepec 018 WUPOKO20 Kpyea CReyuaiucmos 6 obracmu
6€0-paspabomky, MOOULLHOU pa3pabomKy, UHDOPMAYUOHHOU OE30NACHOCU U  NPOEKMUPOBAHUS
noavzoeamenvckux unmepdgeticos. llpedcmasnennvie mamepuaisbl UCCIE008AHUL MO2YM OblMb 0COOEHHO
NONE3HbL NPU NPUHAMUU CIPAMeSUYeCKUX peuieHull 0 8blbope cnocobos peanuzayuu asmopusayuu 6
HOBbIX NPOEKMax u NpU ONMUMUAYUU CYUWECMEYIOWUX CUCTeM aymeHmupurayuu ¢ ydemom
COBpEMEHHbIX MpeDOBaHULl U MEeHOEHYULL
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IMPLEMENTATION OF USER REGISTRATION
IN APPLICATIONS THROUGH THIRD-PARTY SERVICES

This article provides a comprehensive study of modern approaches to implementing user registration and
authentication through third-party services, which is a critical aspect of developing contemporary web and mobile
applications. The primary focus is on a detailed analysis of authentication mechanisms using popular platforms
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such as Google, Facebook, Apple ID, Yandex ID, and other OAuth providers, which have become an integral part of
the user experience in digital products.

The work thoroughly examines key aspects of integrating external authorization services, including
fundamental issues of information security, user convenience, and personal data privacy protection. Special
emphasis is placed on analyzing architectural solutions that enable the effective combination of various
authentication methods depending on project specifics and security requirements.

A significant part of the research is dedicated to a detailed comparative analysis of different authentication
methods, their advantages, limitations, and potential risks associated with using third-party services. The authors
explore not only the technical aspects of implementation but also practical challenges developers face when
selecting optimal solutions for applications of varying scales and purposes.

Particular attention is given to modern authorization protocols, their evolution, and their crucial role in
creating secure, reliable, and user-friendly systems. The article analyzes both established practices and emerging
trends in authentication technologies.

This study is of considerable interest to a wide range of specialists in web development, mobile
development, information security, and user interface design. The presented research materials can be particularly
useful for making strategic decisions about authentication methods in new projects and optimizing existing
authentication systems in line with current requirements and trends.

Keywords: authentication; authorization, third-party services, user registration; security, access tokens;
JWT; two-factor authentication; phishing, breach probability; encryption; redirect attacks.
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P.1I0. PYCAKOBMY, E.10. CAMO®AJIOB, C.A. TPOOMMEHKOB

Ob30P IEPCHEKTUBHbBIX AJITOPUTMOB
INOCTKBAHTOBOU KPUIITOI'PA®UH

Bosnuxnoeenue keanmoguix Komnviomepog npedcmagiiem coboll HOBYIO U 3HAYUMENbHYIO Yyepo3y
ons bezonacHocmu OaHHbIX 6 unmepHeme. Hmobvl npomusocmosms 3moii yepose, Oviiu pa3pabomansl
cmandapmuvl NOCMKEAHMOBOU KpUnmozpaguu, Komopule obecneyusaiom 3aujumy OAHHBIX 6 YUPpoeom
mupe. Cpedu maubonee pacnpoCmpanenHviX KPpUnMozpaguueckux cxem, KOMOpble UCHONLIVIOMCA O
3auumsl  OAHHLIX 6 NOCMKGAHMOBOM CYEHAPUU, CNledyem OmMemums. cxemy yugdpogou noonucu
CRYSTALS-Dilithium, xomopas obecneuugaem 6e€30NACHYI0 U HAOEHCHYIO 3AWUMY OAHHBIX, CXem)y
unxancynsyuu knoueti CRYSTALS-Kyber, no3zeonaiowas HA0eHCHO XpaHums U 0OMEHUBAMbCA KIOUAMU,
cxemy Sphincs+, komopas obecneyusaem bezonachuyro u sgppexmusuyro 3auumy oanuwix; cxemy FALCON,
obecneyusaowas HAOeXHCHYIO 3auumy OGHHBIX C UCHONL308AHUEM KPUCIANIUYECKOU peulemKu. Imu cXxembl
u Opyeue no0oOHbIE MEXHONIOSUU NOMO2aom obecneyusams 3PheKmuHyI0 3auuny OaHHbIX OM KGAHMOBbIX
amaxk u n000ePAHCUBAMb HAOEHCHOCHb UHPOPMAYUOHHBIX cucmem & DYOyueM.

Knroueswie cnosa: xsanmosnvie KOMNnbomepbsl, NOCMKBAHMOBbLE AIcOPUMMbL, Lﬂ/ld)pOG(l}l NOONUCH.

(© Camodanos E. 0., Pycaxosuu P.O., Tpodumenxos C.A., 2025
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AN OVERVIEW OF PROMISING POST-QUANTUM CRYPTOGRAPHY ALGORITHMS

The emergence of quantum computers poses a new and significant threat to online data security. To counter
this threat, A post-quantum cryptography standard has been developed that ensures data protection in the digital world.
Among the most common cryptographic schemes that are used to protect data in a post-quantum scenario, it should be
noted: The CRYSTALS Dilithium digital signature scheme, which provides secure and reliable data protection; the
CRYSTALS-Kyber Key encapsulation scheme, which allows reliable storage and exchange of keys; the Sphincs+
scheme, which provides secure and effective data protection; the Falcon Scheme, which provides reliable data
protection using a crystal lattice. These schemes and other similar technologies help to ensure effective protection of
data from quantum attacks and maintain the reliability of information systems in the future.

Keywords: quantum computers; post-quantum algorithms; digital signature.
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TPEBOBAHUNS
K 0(pOpMJIEHHIO CTATHHU IJIS1 ONYOJIMKOBAHMS B :KypHAaJIe
«AnpopManuoHHbIE CHCTEMbI H TEXHOJIOTHN»

OBIIUE TPEBOBAHUSA

Ob6bveM Matepuana, Mpe;IaraeMoro K myOnMKaluu, U3MepsieTcsl CTpaHUIAMH TEKCTa Ha JIMCTaX
¢opmaTra A4 u comepxuT oT 4 N0 9 CTPaHHWI; BCE CTPAHUIBl PYKOIUCH JOKHBI MMETh CIUIOIIHYIO
HyMepaluio.

B omHoM cOOpHHMKE MOXET OBITh OIMYOJMKOBaHA TOJNBKO OAHA CTAaThs OAHOTO aBTOPA, BKIIIOYAs
COABTOPCTBO.

AHHOTaLlUU BCEX MyOJMKYEMBIX MaTepUasoB, KIIOYEBBIC CIIOBA, HHPOpPMAIUs 00 aBTOpax, CIUCKH
JUTEpaTyphl OyIyT HaXOAWUTHCA B CBOOOJHOM JOCTYII€ HA CaliTeé COOTBETCTBYIOLIECTO XXYpHaja M Ha caiTe
Poccwuiickoit HayuHo#t 31ekTpoHHOM Onbnnorekn — PYHOB (Poccuiickuii MHIEKC HAYYHOTO TUTHPOBAHMUS).

[Tomumo cTaThbu aBTOPBI JOJDKHBI TIPEACTABUTH 3aKIIOUEHHE O BO3MOXKHOCTH OTKPBITOTO
OITyOJTMKOBAHUS CTAThH.

TPEBOBAHUSA K COJEP)KAHUIO HAYUHOM CTATBbH

Hayunast crates, mpemocTaBisieMasl B >KypHAaJbl, JOJDKHA HMETh CICAYIOME 00f3aTejbHbIe
DJIECMECHTHI:

— TIIOCTaHOBKA IIPOOJIEMBI MJIK 3aJa4d B OOIIEM BHJIC;

— aHaJu3 JOCTIKEHUH M MyONIMKanni, B KOTOPBIX IPEAJIaraeTcsl peleHne JaHHON MPoOIeMbl WIH
3a/1a4yM, Ha KOTOPBIE OIUPAETCS aBTOP, BBIJCJICHUE HAyYHOW HOBH3HBI;

— HCCIIeIOBATENbCKAS YacTh;

— 000CHOBaHUE MOJTYYEHHBIX PE3YIIETATOB;

— BBIBOABI 110 AJAaHHOMY HMCCICAOBAHUIO W TIICPCIIEKTUBLI }IaHLHefIHIeI'O pa3BuUTHA OaHHOI'O
HaTIpaBJICHYS,

— Oubmmorpadus.

TPEBOBAHHUSA K O®OPMJIEHUIO HAYUYHOM CTATHA

CraTtest momkHa OBITH HabOpana mpudToM Times New Roman, pasmep 12 pt ¢ oxuHapHBIM
WHTEPBAJIOM, TEKCT BBIpAaBHHUBAETCS 10 IMHUPHUHE; a03aIlHbI oTcTym — 1,25 cM, paBoe moie — 2 cM, JIeBOe
mmosie — 2 cM, TOJIsl BHU3Y U BBEPXY — 2 CM.

Oos13aTe/IbHbIE 3JIEMEHTBI:

- YVIK

— 3aryiaBue (Ha pyCCKOM U AHIVIMICKOM SI3bIKAX)

— aHHOTAUMSA (HA PYCCKOM U AHIJIMHCKOM SI3BIKAX)

— KJIIOYeBble CJI0BA (HA PyCCKOM M aHIJIMICKOM SI3bIKAX)

CIMCOK JIUTEPATYPbl, HA KOTOPYIO aBTOP CCBHUTAETCS B TEKCTE CTAThHU.

TABHI/ILII)I PUCYHKU, ®OPMVYJIbI

Bce Tabnuiupl, puCYHKHM W OCHOBHEIE ()OPMYIBI, TIPUBEACHHBIE B TEKCTE CTAThH, NOKHBI OBITH
MIPOHYMEPOBAHEI.

®opmyJibl cieayer HabupaTh B penaktope Gpopmyn Microsoft Equation 3.0 ¢ pasmepamu: 0ObIYHBIIH
mpudt — 12 pt, xpymasii wageke — 10 pt, menkmii wamekc — 8§ pt. MopmMyJibl, BHEAPEHHbIE KaK
uzodpakenne, He pgomyckaiorcs! Pycckme wu rTpedeckme OykBBI, a Takke OOO3HAUCHHS
TPUTOHOMETPUYECKUX PYHKIIUN HAOUPAIOTCS MPSAMBIM IIPUPTOM, JJATHHCKUE OYKBBI — KYPCUBOM.

Pucynku u npyrue wDIroCTpanuy (4epTexu, rpadKy, CXeMbl, JHarpaMMbl, (JOTOCHUMKH) CIETyeT
pacrornaraTh HEIOCPEACTBEHHO TOCIE TEKCTa, B KOTOPOM OHH YIOMHWHAIOTCS BIEepBEle. PuCyHKH, "nCIIO
KOTOPBIX JIOJPKHO OBITH JIOTHYECKH OIPaBIAHHBIM, IPEACTABISIOTCS B BHJIE OTJCNBHBIX (ailnoB B hopmaTe
*.eps (Encapsulated PostScript) wiu TIF pasmepom He menee 300 dpi.

CBEJIEHUS Ob ABTOPAX
B konue crarbu npuBoastcst HaOpaHuble 10 pt cBexeHus 00 aBTOpax B TaKOM MOCIEI0BATEIEHOCTH
(dbamMunus, UMsL, OT4ECTBO (MOMYKUPHBINA IWPHU(T); yUpEKICHNUE UM OpTaHU3alMs, YUeHas CTEIEeHb, YIeHOe
3BaHUe, JOJDKHOCTD, aJipec, TenedoH, 3J1eKTpoHHas nourta (00sraHbIH mpudT). CBeneHus o0 aBTOpax TakKe
MPEAOCTABIISIIOTCS OTACTBHBIM (hailiioM U 00s3aTeNbHO AyONUPYIOTCA Ha aHTJIMICKOM SI3BIKE.
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