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O.B. BAPTEHBEB

INPUMEHEHUWE MEXAHU3MA CAMOBHUMAHUA
B CBEPTOYHBIX KJTACCU®PUKATOPAX U30BPAKEHUI

Paccmampusaromes paznuunvie apuanmol npUMeHeHUs: MEXAHUZMA CAMOBHUMAHUSL 6 C8EePINOYHBIX
Hetiponnvix cemsx. bnoxu camosnumanus (BCB) cozdaiomcsi Ha ocHOBe €0l MHO2020108020 GHUMAHUSL
oubnuomexu Keras. Kaswcowlii eapuanm xapakmepuszyemcs maxkumu napamempamu, kax gpopma eéxooa bCB,
cocmas BCB, cnocod aepecayuu oannvix ¢ BCB, uucno nociredosamenvho coedunennvix BCB, cnoco6
Koouposanusa nosuyuii, cnocod couemanusi BCB u ceepmounoco 6iaoka. Jlyuwiue no noxazameno Fi
6apUAHmMbl ONPeeNaIoOmcs @ pe3yibmame 3IKCHEPUMEHMA, Npogooumo2o Ha Habopax daunvix MNIST,
EMNIST, CIFAR-10.

Knwouesvie cnosa: kiaccuguxamop; HeupoHHas cems, HaOOp OAHHBIX, CAMOSHUMAHUE.
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APPLICATION OF THE SELF-ATTENTION MECHANISM IN CONVOLUTIONAL IMAGE CLASSIFIERS

Various applications of the self-attention mechanism in convolutional neural networks are considered. Self-
attention blocks (SAB) are created based on the Keras library's multi-head attention layer. Each variant is
characterized by the following parameters: the SAB input data form, the SAB composition, the method of data
aggregation in the SAB, the number of sequentially connected SAB, the method of encoding positions, the method of
combining the SAB and the convolutional block. The best variants in terms of Fi-score are determined as a result of an
experiment conducted on the MNIST, EMNIST, CIFAR-10 datasets.
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BUPTYAJIM3ALIUS KOHTPOJIA U OHEHKHA PATAOT PAOUYECKHX
N30BPA’KEHUMU B CPEJAE CUMVYJIATOPA ITPOMBIIIJIEHHOU PA/IUOT'PAOUN

B npoepamme noocomoseku cneyuanucmos no Hepaspyuwiarwemy KOHMpPOMo GadCHOU 3adauel
ABSEMCA  COBEPULCHCTNBOBAHUE UX NPODECCUOHATLHBIX HABLIKOS, (QOPMUPOSAHUE NPOUHBIX 3HAHUL U
KOppEeKmHbIX OeliCMBUll Ha 8CeX 3Manax MeXHOA0SUYECKO20 NPOYecca Hepaspyularuezo paouayuoHHo20
KOHMPOs, 00ecneuuaiowux HeyKOCHUmenbHoe coomodenue npasul u mpebosaHuli NnpoMbluLIeHHOU
bezonacrHocmu, CHOe Yelenoidazanue 8 Xxooe npou3e00cmeeHHou desmenvHocmu. Ilpumenenue mexuonoeui
BUPMYAIbHOU PEANbHOCMU O  peuleHus 3Mol  3a0auu  AGNAemcs NepCneKmusHblM  HanpaeieHuem
uccnedosanuti u paspabomox. Ha xauecmeo pesynomamos paouayuoHHO020 KOHMPONS G1usem KOMWIEKC
Gaxkmopos, ompadicenuvix 8 HOPMAMUGHOU mexHudeckou Ookymenmayuu. Coz0anue pearucmudnHo2o
yuposoeo 0BOUHUKA pe3VIbMaAmo8 PAoUaAyUOHHO20 KOHMPOJs mpedyem NpuMeHeHUus MamemMamuieckoll
Modenu, yuumslearouel Kouesbie (aKmopsvl Ha COOMEEMCMBYIOWUX IMANAX MOOETUPOBAHUS, a4 MAKJiCE -
Mooenu npedcmagnenus pe3yrbmamos, no3eoasioujeli Habnoamy GuusHUe PAKMOPO8 U C8:13b OelCcmaull
CReyuanucma Hepaspyularouwezo KoHmpoas ¢ KaA4ecmeom HOayHaemvlx pe3yiomamos. Bwinonneno
MOOenuposanue ONMUYECKOU HIOMHOCMU YUPPOBLIX OBOUHUKO8 pPAOUOSPAPUYECKUX NIEHOK C Y4emom
BOCHPUAMUSL NPOPAYHOCHU 00HEKMO8 8 GUPMYAILHOU cpede, 4moO NPOULTIOCIMPUPOBAHO pe3yTbmamamu
BLIMUCTUMENbHBIX IKCHEPUMEHNOB.

Knwouesvie cnosa: muepaspywaiowusi  KOHMpOAb, pAOUAYUOHHBIL KOHMPONb,  SUPIYANbHAS
PEeanbHOCMb, CUMYTIAYUA, KOMIBIOMEPHOE MOOETUPOSAHUE.
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VIRTUALIZATION OF RADIOGRAPHIC IMAGE INSPECTION AND EVALUATION
IN AN INDUSTRIAL RADIOGRAPHY SIMULATOR ENVIRONMENT

An important task in the training program for nondestructive testing specialists is to improve their professional
skills, develop strong knowledge and correct actions at all stages of the technological process of nondestructive
radiation testing, ensuring strict compliance with the regulations and the industrial safety requirements, clear goal-
setting in the course of production activities. Implementation of virtual reality technologies in order to solve this
problem is a promising area of research and development. The quality of radiation monitoring results is affected by a
complex of factors reflected in the regulatory technical documentation. Generation of a realistic digital twin of
radiation testing results requires the use of a mathematical model that takes into account the key factors at the relevant
stages of modeling, as well as a model of results presentation, which allows to observe the influence of factors and the
relationship between the actions of a nondestructive testing specialist and the quality of the results obtained. The optical
density of digital doubles of radiographic films is modeled taking into account the perception of transparent objects in a
virtual environment, which is illustrated by the results of computational experiments.

Keywords: nondestructive testing; radiational testing; virtual reality; simulation; computer modeling.
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B.B. 'OJIOBYEHKO, JL.LE. MUCTPOB

IMPUHIOMUIIBI T30OMOPP®PU3MA U OIITUMAJIBHOCTHU KPUTEPUSA

3ODOEKTUBHOCTHU TP OFOCHOBAHUU PEINEHUM
1O YIIPABJIEHNIO KOH®JIUKTAMU

IIpeonacaemea memoo 000CHOBAHUSL YAPAGHAIOWE20 PEUEHUs N0 YNPAGIEHUIO KOHQIUKMOM,
OCHOBAHHO20 HA NPUHYUNAX U3OMOPPUIMA, ONMUMATLHOCIU UHMESPATbHO20 Kpumepust d(gexmusnocmu u
memoodax cucmemnozo anamusza. O obecneuusaem ¢hopmanuzayuio npoyecca NpUHAMUS PeuleHUs,
OCHOBAHHO20 HA MeOpUU YUKIO08 U Pedaru308aHHO20 NPU NPOBEOCHUU UCCLeO08AHULl HA SMAanax
dexomnosuyuu, anamuza u cunmesa. OOOCHOBAHHOCMb peuienus OO0KA3bI8AEMCcs HA OCHOBE 66EOEHUs.
NPUHYUNOS U3OMOPPUIMA U ONMUMATILHOCIU KpUMepUs ddekmusHocmu.
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PRINCIPLES OF ISOMORPHISM AND OPTIMALITY OF THE CRITERION EFFICIENCY
IN SUBSTANTIATION OF DECISIONS IN CONFLICT MANAGEMENT

A method for substantiating a management decision on conflict management based on the principles of
isomorphism, optimality of the integral criterion of efficiency and methods of system analysis is proposed. It provides
formalization of the decision-making process based on the theory of cycles and implemented during research at the
stages of decomposition, analysis and synthesis. The validity of the decision is proved based on the introduction of the
principles of isomorphism and optimality of the criterion of efficiency.

Keywords: conflict; subject; decision maker; management decision; principle; efficiency criterion;
isomorphism; optimality.
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VJIK 004.02
JI.A. TOPJIEEB, C.B. HOBUKOB

®OPMYJIMPOBAHUE KOHIEIIWH AIPA KPEAUTHOI'O KOHBEHEPA

B cmamve paccmompena 3adaua co3oanus yHUSEPCAIbHO2O A0pA KPeOUMHO20 KOHeeuepa —
cucmemvl, 3AHUMAOWENC ABMOMAMUYECKOU 00pabomKkol KpeOumHulx 3as160K. Packpvisatomes ocnoeHbie
mpebosanusi kK no0obnvim cucmemam. Chopmynuposanvt Hedocmamru 20mosvix peutenuil. Ilpeocmasnen
Heobx0ouMblll HAOOp abcmpakyull, KOMOPwvIMU OO0JNCHbL MAHUNYIUPOBAMb KpeOumHvle KOHEelepbl.
Ilpeonooicen cnocob opeanuszayuu apxumexmypvi noo0obHOU cucmemvl. Paccmampusaemas KoHuenyust
yuumoleaem mpebosanus K OalbHelel pacuupsiemMocmuy cucmemsl, ee bOusznec-npoyeccos. Tak oice
PACCMOMPERbl NEPCREeKMUBbL  PA36Umust. NOOOOHLIX CUCMEM, UX PONb 6 A8MOMAMUSAYUU KDPEOUMHBIX
npoyeccos.

Knwouesvie cnoea: xpeoumosanue; cepeuc-opueHmMuUpOSAHHAs apxXumexmypa, pacnpeoeneHHvle
cucmemvl, PUHAHCOBbIE MEXHONO2UU, UHPDOPMAYUOHHBIE MEXHOIO2UU, ABMOMAMU3AYU OUSHEC-NPOYECCO8.
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THE FORMULATION OF THE CONCEPT OF THE CORE OF THE CREDIT PIPELINE

The article considers the task of creating a universal core of the credit pipeline, a system that automatically
processes credit requests. The basic requirements for such systems are disclosed. The disadvantages of ready-made
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solutions are formulated. The necessary set of abstractions is presented, which should be manipulated by credit
pipelines. A method for organizing the architecture of such a system is proposed. The concept under consideration takes
into account the requirements for further extensibility of the system and its business processes. The prospects for the
development of such systems and their role in automating credit processes are also considered.

Keywords: lending; service-oriented architecture; distributed systems; financial technologies; information
technology; automation of business processes.
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INPOEKTUPOBAHUE INIOACUCTEMbI BAJIIOTHOT'O KOHTPOJIA
JIJI1 KOH®UT' YPAIIUU 1C:YIIPABJIEHUE TOPIOBJIEN

B oannoti cmamve aeémopul npooosim npoexmuposarie nooCUCmeMbl 8aII0MHO20 KOHMPOJISL Ois
xongueypayuu 1C: Ynpaenenue mopeosineil. /st 9mo2o nposedeHo onucanue meopemuieckoeo 060CHO8aHUs
U  AKmMyaibHOCmMu  paspabomku, RnPo6edeH AHAAU3 KOHKYDEHMO8, GblOCNeHbl (DYHKYUOHAIbHbIE U
HepyHKYUOHATbHbIe mpebosanus. /[ HA2AA0HO020 NPeOCMABIeHUs. B3AUMOOCCMEUs NONb308AMENs C
paspabamel8aemvimM NPOSPAMMHBIM pelueHUuem Obliad UCNONb308AHA OUASPAMMA 8APUAHMOE UCHONIb30BAHUSL
6 Homayuu UML.

Knrouesvle cnoea: noocucmema eantomnozo rouwmpons, 1C:llpeonpuamue; 1C:Ynpasnenue
mopeosiell, Kongueypayust, QyHKYUOHATbHbIE U HeDYHKYUOHATbHbIE MPeDO8aHUs], OUACPAMMA 8APUAHINO8
ucnoavzoeanus,; UML.
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DESIGNING A CURRENCY CONTROL SUBSYSTEM FOR THE 1C CONFIGURATION:
TRADE MANAGEMENT

In this article, the authors design a currency control subsystem for the 1C configuration.:Trade management.
For this purpose, a description of the theoretical justification and relevance of the development is carried out, an
analysis of competitors is carried out, functional and non-functional requirements are highlighted. A UML use case
diagram was used to visually represent the user's interaction with the software solution being developed.

Keywords: subsystem of currency control; 1C:Enterprise; 1C:Trade management; configuration; functional
and non-functional requirements; use case diagram; UML
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INPOEKTHPOBAHHUE HOACUCTEMBI CBOPA
OUHAHCOBBIX JAHHBIX ®HC C HEJbIO HOCJJIEAYIOIMEN OBPABOTKHN

B cmamve paccmampusaromcs nooxoovl K HPOEKMUPOSAHUIO APXUMEKMYPbL NPOSPAMMHO0
obecneyenus ons oopabomxu dannvix EIPIOJI / ETPUIT / B@O ®HC Poccuu, cnocobbl noiyuerus OaHHbIX,
paccmompenbl Cnocobbl OnmuMu3ayuy 0o6pabomxu OAHHLIX.
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DESIGN OF A SUBSYSTEM FOR COLLECTING FINANCIAL DATA

OF THE FEDERAL TAX SERVICE FOR THE PURPOSE OF SUBSEQUENT PROCESSING

The article discusses approaches to designing software architecture for processing data from the Unified State
Register of Legal Entities / Unified State Register of Individual Entrepreneurs / Federal Tax Service of Russia, methods
for obtaining data, and ways to optimize data processing.

Keywords: software architecture; ELT; financial data; Federal Tax Service; XML processing.
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YK 004.91
B.T. EPEMEHKO, JI.A. JIEKAPDb

CIIOCOBbI U TIPUEMbBI ®OPMUPOBAHUSA HUP®POBOI'O ITPOPNJIA
B 3AJAYAX OBHAPYKEHUSA DOKCTPEMU3MA U TEPPOPU3MA
B COHUAJIBHBIX CETAX

B cmamve paccmampusaromces  akmyanvbrbie npoOiEeMbl NPUMEHEHUs Cucmem pobomuzayuu
npoyeccoe — RPA (ROBOTIC PROCESS AUTOMATION) npumenumenvrHo k 3adauam oOHApYdCeHus
IKCMpeMUusMa U meppopusma 6 cgepe KOHMpOIs Muepayuuu u papabomiu yugppogozo npoguis.
Ilpeonazaemca 006veduHums opmuposanue makozo npoPuii ¢ QYHKUUOHANLHLIMU BO3ZMONCHOCHAMU
yugposwvix nramgopm u 8o3n0cumo Ha RPA ¢hynxyuio coopa u 06pabomxu OAHHBIX U3 COYUATLHBIX cemell
Ha npeomem dKCmpemu3ma u meppopusma. Yxazaunoe npocpammuoe obecneyenue OMHOCUMCS 8 pazpese
pazeumusi MexHoN02Utl UCKyccmeennoz2o unmennekma (MH), npoepammuas podbomusayus CmaHOSUMCS
NPOCMBIM UHCIMPYMEHmMOM OJis1 ObICMPO20 6X00a U nomozaem yckopums sneoperue MU 6 cockopnopayusix u
20COP2AHUZAYUSIX.

Knwouesvie cnosa: cucmemvt pobomusayuu npoyeccos, eoOuHvlli UHGOPMAYUOHHBIL pecypc
PeGUCPAYUOHHO20 U MUSPAYUOHHO20 YHemd; MexXHONo2UU Niam@opm pooomusayuu, meppopusm;
IKCMPEeMU3M,; COYUanbHble cemu; Yugppossie niameopmoi.
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METHODS AND TECHNIQUES OF DIGITAL PROFILE FORMATION IN THE TASKS OF DETECTING
EXTREMISM AND TERRORISM IN SOCIAL NETWORKS

The article discusses the current problems of the application of process robotics systems - RPA (ROBOTIC
PROCESS AUTOMATION) in relation to the tasks of detecting extremism and terrorism in the field of migration
control and the development of a digital profile. It is proposed to combine the formation of such a profile with the
functionality of digital platforms and assign to RPA the function of collecting and processing data from social networks
on the subject of extremism and terrorism. This software relates to the development of artificial intelligence (Al)
technologies. Software robotics is becoming a simple tool for quick entry and helps accelerate the implementation of Al
in state corporations and government organizations.

Keywords: systems of robotization of processes; electronic information resource of registration and migration
accounting; technologies of platforms of robotization; terrorism; extremism; social networks; digital platforms.
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AJIT'OPUTM PACYHETA HAI'PY3KH COTPYJHHUKOB C YYETOM
INPUOPUTETHOCTHU AJIsA HABHAYEHMUSA 3ATAY

Heamenvuocms 110001 opeanuzayuy npoxooum 6 YCI08UsX dHceCmKou Koukypenyuu. OOHum u3
acnexmos KOHKYPEHMOCNOCOOHOCU AGIAEMCs 2pAMOMHOe YAPAGLeHUue 3a2py3Kolti COMPYOHUKOS, UMO
no3eonsiem uzbexHcamsv «8bleOPAHULY U3-3a Nepecpy3KU U No8blCUmb IPheKmuUeHoOCms UCNONb308AHUSA
Kaoposvix pecypcos. Hecbanancuposannoe pacnpedenenue 3a0ay CHUMCAEM Npou3BoOUMeENbHOCMb U
yeenuuusaem onepayuouHvie pucku. [us  pewenus omou npodremvl HeoOX00UMO CE0eBPEeMEHHO
MOHUMOPUMb 3a2PY3KY COMPYOHUKO8, UCHONb3YSA UHPOPMAYUOHHbIE MeXHONo2uU. B ocnose npednazaemozo
no0X00a NeXCum aieopumm paciema HA2py3Ku COMPYOHUKO8 C YUemoM HPUOPUMEmHOCU 3a0ad, 4mo
cnocobcmeyem OnMmuManbHOMY PAcnpedenenHulo pabodux pecypcog U NOoGbLUeHUIo dpgdexmusHocmu
8bINOIHEHUS 3a0aH.

Ilpeonooicennvlii aneopumm OpUEHMUPOBAH HA ABMOMAMUZAYUIO NPOYECca YRPAGLeHUs 3a2PY3KOU
COMPYOHUKO8, YMO NO360IAEN OP2AHUAYUAM He MOJbKO ONEPaAmueHo peazuposams HA UMEHEeHUs 8
pabouem npoyecce, HO U CHUINCAD 3AMPAMbL, C8A3AHHbIE C Hedpdexmusnbvim pacnpedenenuem 3aoay. Ez2o
6HeOpenue NoModcem KOMNAHUAM NOGbICUMb YCIMOUYUBOCHb K Nepespy3KaM NepcoHana u obecneyum
ONMUMATLHYLIL OANAHC MedcOy paboueli HAZPY3KOU U NPOU3BOOUNETLHOCHIBIO.

Knwwuesvie cnosa: ancopumm pacuema; 6ulO0p COMPYOHUKA, NPUOPUMEMHOCIb, CLONCHOCHb
3a0ayu.

(©Hecrepenko A.A., Cratusko P.Y., 2025
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THE ALGORITHM FOR CALCULATING THE WORKLOAD OF EMPLOYEES,
TAKING INTO ACCOUNT THE PRIORITY FOR ASSIGNING TASKS

Any organization operates in a highly competitive environment. One of the aspects of competitiveness is the
competent management of employee workload, which helps to avoid "burnout” due to overloading and increase the
efficiency of using human resources. Unbalanced task allocation reduces productivity and increases operational risks.
To solve this problem, it is necessary to monitor the workload of employees in a timely manner using information
technology. The proposed approach is based on an algorithm for calculating the workload of employees, taking into
account the priority of tasks, which contributes to the optimal allocation of work resources and improving the efficiency
of tasks.

The proposed algorithm is focused on automating the employee workload management process, which allows
organizations not only to respond promptly to changes in the workflow, but also to reduce costs associated with
inefficient task allocation. Its implementation will help companies increase their resilience to staff overload and ensure
an optimal balance between workload and productivity.

Keywords: calculation algorithm; employee selection; priority; task complexity.
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INPUMEHEHUWE METOJA FUZZY TOPSIS 1JIs1 BBIBOPA OIITUMAJIBHBIX
BAPUAHTOB B ACY MEJUIIMHCKOI'O CHABKEHUA

B cmamve paccmampusaemca npobrema asmomamuzayuu npoyecca GopmuposaHus nAAHA
MEOUYUHCKO20 CHAOIICEHUs. C UCNOIb30BAHUEM MHO2OKPUMEPUATbHO20 N00X00d HA OCHOGe Memooa Fuzzy
TOPSIS. Axmyanvnocms ucciedo8anust 00ycro8ieHad HeoOX00UMOCHbIO NPUHAMUS DeuleHUll 8 VCI08USX
HEeOnpeoeeHHOCmU U HenoIHOmbsl OAHHbIX, XAPAKMEPHBIX OJi MeOuyurHckozo cexkmopa. IlIpedcmagnen
npuMep NPAKMU4ecKo20 NPUMEHEHUsT Memood, pe3yibmamvl paciemos HOOmeepounu 3¢pgdexmusHocms
ucnoavzosanus memooa Fuzzy TOPSIS ons oyenxu u paumdgicuposanus aibmepHamus npu Qopmuposaruu
NIAHO8 CHADMMCEHUs, YMO NO360AAEM CHU3UMb PUCKU U NOBBICUMb KAYeCME0 YHPABLEHYECKUX peuleHull 8
MEOUYUHCKOU Op2AHU3aYUL.

Knwouesvie cnosa: asmomamusayus NAAHUPOBAHUS CHADNICEHUS, MHOLOKPUMEPUATbHYII AHATU3,
neuemxas nocuxa, Fuzzy TOPSIS; npunamue pewenutl.
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APPLICATION OF THE FUZZY TOPSIS METHOD FOR SELECTING OPTIMAL OPTIONS
IN THE AUTOMATED MEDICAL SUPPLY SYSTEM

This article addresses the problem of automating the process of forming a medical supply plan using a multi-
criteria approach based on the Fuzzy TOPSIS method. The relevance of the research is determined by the need to make
decisions under conditions of uncertainty and incomplete data typical of the medical sector. A practical example of the
method'’s application is presented; the calculation results confirm the effectiveness of using the Fuzzy TOPSIS method
for evaluating and ranking alternatives when developing supply plans, thereby reducing risks and enhancing the quality
of managerial decisions in a medical organization.

Keywords: automation of supply planning; multi-criteria analysis; fuzzy logic; Fuzzy TOPSIS; decision
making.
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YJIK 658.5.012.7

B.B. CUJIOPUH, H.b. XAJIMJIFOJIMHA

NHO®OPMAIIMOHHOE OBECIIEYEHHUE BUPTYAJIBHOI'O AYJAUTA
CUCTEMbI MEHE/I’KMEHTA KAYECTBA OPTAHU3ALIUN

B cmamve npedcmasnena  yrugpuyupoeanmas — mooeib  UHGOPMAYUOHHO-MEMOOUHECKO20
obecneuenuss GUPMYAIbHO20 AyOUmMa CUCeMbl MeHeodcMenma kadecmeda. Modens ocHogana Ha peuwieHuu
3a0ay,  C6A3AHMBLIX C  OP2AHU3AUUOHHOU  CIMPYKMYPOU,  QYHKYUAMU  VYACMHUKO8 U  OYEHKOU
Pe3yIbmamueHoOCmy.  GUPMyanbHo2o ayouma. Hcnonvzyemvle CcucmemHulii U NPOYECCHbIN  NOOX0O0bl
obecneuugaiom eOuHbvlll YpOGeHb YUPPOGol 3penocmu 01 6Cex YUACMHUKOS, CO2NACOBAHHOCHb
UHOPMAYUOHHBIX NOMOKO8 U CONOCMABUMOCMb pe3yivmamos. Paspabomannas cucmema noooepicku 8
pamkax mooenu peziamenmupyem npoyeoypvl NIAHUPOBAHUS, NPOBEOeHUs U NOCIeOVIOUWUX Oelcmeuti no
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pesyrbmamam ayouma, 4mo NoGvluaem 00beKMUGHOCHb U IPOEKMUBGHOCHb CUCEM MeHeONCMeHma
Kayecmsa. /s ycnewHo2o npumeHeHuss Mooeau HeobX00uMo peuwiums 8ONpocyl, Kacarwuecs yugposou
3penocmu U KOMHeMmeHMHOCMU Y4ACHHUKO8 BUPIYAIbHO20 ayOumd.

Knwuesvie cnosa:  ungopmayuonnvie  npoyeccvl,  SUPMYATbHLIL  ayoum; — yugpogvle
UHpOPMAYUOHHVIE MEXHON02UU; CMAHOAPMUZ0BAHHAS NPOYedYyPa; CUCHEMA MEHeONCMEeHma Kauecmed
opeanuzayuu; YnpagieHue KOMNEeMEeHMHOCMbI0 NEPCOHANd, UHDOPMAYUOHHBIL YUDpPogou npohuin;
6az06vlil uHpopMmayuorHbIL YUGPOoBol npoduis, YUGPoOsas 3perocms.
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INFORMATION SUPPORT
FOR VIRTUAL AUDIT ORGANIZATION'S QUALITY MANAGEMENT SYSTEMS

The article presents a unified model of information and methodological support of virtual audit of quality
management system. The model is based on solving problems related to the organizational structure, functions of
participants and assessment of virtual audit performance. The system and process approaches used provide a single
level of digital maturity for all participants, consistency of information flows and comparability of results. The
developed support system within the model regulates the procedures for planning, conducting and following up on the
audit results, which increases the objectivity and efficiency of quality management systems. For the successful
application of the model, it is necessary to solve the issues related to digital maturity and competence of virtual audit
participants.
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MATEMATHYECKOE U ITPOI'PAMMHOE OFECIIEYEHUE
BBIYUCJTUTEJIBHOM TEXHUKHU U ABTOMATHU3HPOBAHHBIX CUCTEM

VIIK 004.023

M.K. AHIITUDEPOB, I1.B. IVKBAHOB, C.A. IIOJIYHUH

PA3PABOTKA CUMYJIAALIMOHHOM IJIAT®OPMBI JIJISI MOJIEJTUPOBAHUSA

IMPOLECCA PA3BUTHUA BUPTYAJIBHOI'O MUPA

C NOJIEP)KKOM TMHAMWYECKOW MHTETPAIIMA BHEIITHUX IJIATTHOB

B cmamve npedcmasiena paspabomannas CcumMyassyUoOHHAs NAAM@POpMa O0as  COOBIMUUHOZO
MOOenUPOBAHUsL C NOOOEPHCKOU OUHAMUYECKOU uHmezpayuu enewHux niazunos (DLL) Oe3 uzmenenus
0CHOBH020 KoOa. Peanuszosana cucmema me2os O C8A3U cOObIMULL U 0ObEKMOB, A MAKice SU3YATUIAYUL
cyenapueé 6 opmame Oepesa codvimuil. IInamgopma opuenmupoeana Ha MOOEIUPOBAHUE CILOMHCHBIX
CYeHapues u ux aHaIu3 8 BUPMYAIbHbIX CPEOaXx.

Kntouesvle cnoea: umumayuonnoe mooenuposanue;, coObIMULHOEe MOOeIUpPosanue;, MOoOYIbHAA
apxumexmypa; DLL; Godot; suszyanruzayusi.
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DEVELOPMENT OF A SIMULATION PLATFORM FOR MODELING THE DEVELOPMENT PROCESS

OF AVIRTUAL WORLD WITH THE POSSIBILITY OF QUICK ADAPTATION

TO NEW CONDITIONS AND SCENARIOS THROUGH DYNAMIC PLUGIN LOADING

The article presents a developed simulation platform for event-driven modeling with support for dynamic
integration of external plugins (DLL) without modifying the main code. A tag-based system for linking events and
objects, as well as scenario visualization in the form of an event tree, is implemented. The platform is focused on
modeling complex scenarios and their analysis in virtual environments.

Keywords: simulation modeling; event-driven modeling; modular architecture; DLL; Godot; visualization.
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YK 004.8

B.A. BAT'HO

TEOPUSA U ITPAKTUKA ITIOCTPOEHMUSA
CAMOOBYYAIOIIUXCH CUCTEM YIIPABJIEHUA 3HAHUAMU
C AJAITUBHBIMN MEXAHU3MAMMU OBPABOTKH

CJIABOCTPYKTYPUPOBAHHON NH®OPMALIMN

B oannou pabome paccmampusaromcs meopemuyeckue OCHO8bl U NPAKMUYECKAS. Peanru3ayus
camoobyuarowuxcs cucmem ynpaeienus sHanusmu (KMS), npeouasnauennvix 0nsi  appexmusnou
06pabomru U UCNONBL308AHUSL CAAOOCMPYKMYpUposanHol ungopmayuu. Tpaduyuonnvie KMS uacmo
CMANKUBAIOMCSL C HEeONPeOeeHHOCIbIO U USMEHYUBOCIbIO CAAOOCMPYKMYPUPOBAHHBIX OAHHbIX. B smom
UCCIe008anuL npedazaemcs Hogblil NOOX00, KOMOPbIIL GKIIOUAEN A0ANMUBHbLE MEXAHUZMBL.

Knwouesvie cnosa: cucmema ynpagneHusi 3HaHUAMU, CAMOOOYUAIOWAACA NOLYCIMPYKIYDUPOBAHHAS]
ungopmayus; adanmuuvlie MeXaHusMbl, MAUWUHHOe obyuenue, useiedenue unpopmayul;, npeocmasieHue
3HAHUU, OHMONIO2USA, UHMELNEKMYANbHBI AHANU3 OAHHBIX, NOO0EPIHCKA NPUHAMUS PeuleHUl.

(©Baruo B.A., 2025
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THEORY AND PRACTICE OF BUILDING SELF-LEARNING
KNOWLEDGE MANAGEMENT SYSTEMS WITH ADAPTIVE MECHANISMS
FOR PROCESSING POORLY STRUCTURED INFORMATION

This paper examines the theoretical foundations and practical implementation of self-learning knowledge
management systems (KMS) designed for efficient processing and use of poorly structured information. Traditional
KMS often face the uncertainty and variability of poorly structured data. This study suggests a new approach that
includes adaptive mechanisms.

Keywords: knowledge management system; self-learning semi-structured information; adaptive mechanisms;
machine learning; information extraction; knowledge representation; ontology; data mining; decision support.
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N.A.TYCAKOB

INOCTPOEHHUE TECTOBBIX ITPOI'PAMM JJ151 ABTOMATHYECKOI'O

KOHTPOJIA N JTUATHOCTUKHU PAIMOJIEKTPOHHBIX CPEJACTB

Cmambs nocesiwyena meme HOCMPOEHUS MECMOGbIX Npozpamm OJis A8MOMAMUUPOBAHHOZO0
KOHMPOISL U OUACHOCMUKU PAOUOIIEKMPOHHBIX cpedcms. B cmamve paccmompenwvt paznuunvie munvl
mecmupoeanus  (PyHKyuonaibHoe, HPOU3IBOOUMENbHOE,  CIMPeccogoe,  UHMESPAYuoOHHoe U  Ha
OMKA30YCMOUYUBOCTNL) U  NPEONIONCEHbL DMANbl NOCMPOEHUsT MeCmOo8blX NpOcpaMM, HAYUHASL C
onpedenenuss yenet meCmuposanusl, U 3aKAHYUBAsL PEKOMEHOAYUSIMU N0 COCMABTIEHUIO OMYEeMHOCHU.

B krauecmee npumepa nocmpoenusi npoSpaMMbl MeECMUPOBAHUs, 6 CHAMmbe HPUBEOeHA
Pazpabomra npocpammsbl MecmupoB8anus AeKmporHo2o Mooy eupockona MPU-6050.

Takum obpazom, cmames npeoCMAasisiemn NpaKMu4ecKue pekoMeHOAyuu no OpeaHu3ayuu
KOMIJIEKCHO20 ~ MeCMUPOBAHUsL  SNIeKMPOHHbIX — cucmem 0Nl ObecneyeHuss UxX HAOeNHCHOCMU U
COOMBEMCMBUsL MEXHUYECKUM MPebOoBaAHUSIM.

Knrwouesvie cnoea: paouosnekmponnvie cpeocmed; NeKMpOHHbBI MOOYIb, MeCMuposanue;
OUACHOCMUKA,; A8MOMAMU3AYUSL.

I'ycakos U.A., 2025
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I.LA. GUSAKOV (Post-graduate Student)
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BUILDING TEST PROGRAMS FOR AUTOMATED CONTROL AND DIAGNOSTICS
OF RADIO-ELECTRONIC EQUIPMENT

The article is devoted to the topic of building test programs for automated monitoring and diagnostics of
electronic devices. The article discusses various types of testing (functional, productive, stress, integration, and fault
tolerance) and suggests the stages of building test programs, starting with defining testing goals and ending with
recommendations for reporting. As an example of building a testing program, the article provides the development
of a testing program for the MPU-6050 electronic gyroscope module. Thus, the article provides practical
recommendations on the organization of comprehensive testing of electronic systems to ensure their reliability and
compliance with technical requirements.

Keywords: electronic devices, electronic module, testing; diagnostics, automation.
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TEJIEKOMMYHUKALIMOHHBIE CUCTEMbBI U KOMIIBIOTEPHBIE CETH

VJIK 621.391

C.IO. AHZIPEEB, A.E. KOYKYPOB, A.b. ®POK1H

AHAJIN3 PEAJIM3ALINI CEMENUCTBA NPOTOKOJIA TCP
B CETAX CBA3U C KOMMYTALMEHN ITAKETOB

B nacmoswee 6pems OCHOBHbIM NPOMOKOIOM MPAHCNOPMHO20 YPOGHA C HAOENCHOU nepedayell
Odannvix aenaemcs npoxoaon 1CP. /lna obecneuenus eapanmuposantoi oocmasky 0anHvix npomoxon TCP
UCNONIb3Yem MeXanusmM MaM-ayma u nosmopHoll nepeoayu, a makice y4umoieaen nNopsoKoevie Homepa 6
3azonoexax naxemos. Ilpu smom npomoxon TCP opuenmuposan na coeounenue, umo osnauaem 0o navana
nepedauu OAHHBIX OOJHCHO OblmMb YCmaHogleHo coeduneHue. Haxowney, npomoxon TCP ucnonvzyem
aneoOpumMm CKOIb3AWE20 OKHA OAs O0CMUdCeHUs 3(pekmusHoll ckopocmu nepeoadu OAHHLIX Hepes
MPAnCnopmuylo cemv c6a3u. B cmamve npeocmasnen cpasnumenvHuili anaius peanu3ayuii cemelicmed
npomoxona TCP ¢ mpancnopmmuoii cemu céa3u ¢ Y4emom 03HUKHOBEHUSL Nepecpy30K 6 cemiu.

Kniouesvle cnoea: ynpasnenue nepecpy3xoul;, mpancnopmHas cems CeA3U ¢ KOMMymayuel nakemos,;
aneopummbvl; pasmep oKHa, RPONYCKHASL CNOCOOHOCD.

© Angpees C.10., Koukypos A.E., ®okun A.B., 2025
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ANALYSIS OF IMPLEMENTATIONS OF THE TCP PROTOCOL FAMILY
IN APACKET-SWITCHED TRANSPORT NETWORK

Currently, the main transport layer protocol with reliable data transmission is TCP. To ensure guaranteed
data delivery, TCP uses a timeout and retransmission mechanism, and also takes into account sequence numbers in
packet headers. In this case, TCP is a connection-oriented protocol, which means that a connection must be established
before data can be transmitted. Finally, TCP uses a sliding window algorithm to achieve efficient data transfer rates
over the transport network. The article presents a comparative analysis of the TCP protocol family implementations in
a transport communication network, taking into account the occurrence of congestion in the network.

Keywords: congestion control; packet-switched transport communication network; algorithms; window size;
throughput.
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HHDOPMALIMOHHAA BE30IIACHOCTH U 3ALLJUTA HHOOPMALIUU
YK 004.056.5:004.7

B.C. ABPAMEHKO, K.A. BATEHKOB, A.B. KO3JIEHKO

MOJXO0J K KOJTMYECTBEHHOM OIIEHKE BPEJOHOCHBIX BO3JIEHCTBUI
HAPYIIUTEJIA BE3OITACHOCTU HH®OPMAIIMHU B PACITPEJIEJIEHHBIX
BBIYNCJ/IMTEJIBHBIX CUCTEMAX

B cmamvbe npeonooicen nooxoo k KonuuecmeeHHoU oyeHKe 6PEOOHOCHBIX 6030€UCMBULE HAPYWUMENs
bezonacnocmu uHgopmayuu 8 pacnpeoesieHHblX GbIYUCIUMETbHBIX CUCMEMAX, VHUMblEarowutl OUHAMUKY
npoyeccos HapyuteHus: 6e30nacHOCmuy UHGOPMayuU U NO380IIOWUL NOBLLCUMb MOYHOCHb KOAUYECHEEHHOU
OYEHKU 3auUWeHHOCIU UHpOPpMayUL.

Knwuesvie cnoea: szawuma ungopmayuu, Hapywumenvb — Oe30nacHocmu  uHgopmayuu;
pacnpeoeiieHHble GbIYUCIUMEIbHbIE CUCTNEeMbL, KOIUYEeCMBEHHAS OYEHKA 3AUUUIEeHHOCHIU.

(© Aspamenxo B.C., barenkos K.A., Kosnenko A.B., 2025
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TPEBOBAHUSA
K 0(pOpMJIEHUIO CTATHM JIf1 ONMYOJIUKOBAHUS B JKypHaJe
«AHpopManoHHbIE CUCTEMbI M TEXHOJIOTUH»

OBIIME TPEBOBAHMUSA

O0beM MaTepuana, MpelaraeMoro K IyOJUKalluu, W3MEPSETCs CTPAHUIAMH TEKCTa Ha JIUCTax
¢opmara A4 u comepxuT OoT 4 10 9 CTPAHUN; BCE CTPAHHMIBI PYKOMHUCH JOJDKHBI UMETh CIUIOIIHYIO
HyMEpaLuio.

B omHoM cOopHUKE MOXET OBITH OMYyOJIMKOBaHA TOJIBKO OJHA CTaThsl OJHOTO aBTOpPA, BKIIIOYAs
COaBTOPCTBO.

AHHOTAIMK BCEX MYyOJIMKYEMbIX MATepHalOB, KIIOUEBbIE CIIOBA, HHGOpMAIHsS 00 aBTOpaX, CIHHCKU
JUTEPATYphl OyIyT HAXOAUTHCS B CBOOOJIHOM JIOCTYIE Ha CaliTe COOTBETCTBYIOIIECTO JKypHAJia U Ha caiTe
Poccwiickoit Hay4uHOI 2nexTpoHHOMN 6nbmmoTexn — PYHOb (Poccuiickuii nHAEKC HAyIHOTO AUTUPOBAHUS).

IMoMumo crTaThl aBTOPBI JIOJDKHBI TPEACTABUTH 3aKIOYEHHE O BO3MOXHOCTH OTKPBITOTO
OIyOJIUKOBAHUS CTAThU.

TPEBOBAHMS K COJAEPKAHUIO HAYUHOM CTATBA

HayuHnast ctaThs, npeocTaBisieMas B JKypHaJbl, JOJDKHA HMETh CJCIyIOIIUE 00M3aTelbHbIe
BJICMCHTHI:

— TIOCTaHOBKa MPOOJIEMBI WIIH 33a]]a4X B OOIIEM BUJIE;

— aHaJU3 JOCTWXKCHHUHA M MyONHKAIMi, B KOTOPBIX MpearaeTcsl peluicHue JaHHOW MPOoOIeMbl HITH
3a]]a4u, Ha KOTOPBIC OMIMPAETCS aBTOP, BBIJICIICHHUE HAYYHOW HOBU3HBL,

— HCCIIENOBATENBCKAs YacTh,

— 00OCHOBAHUE MONyYCHHBIX PE3yIbTATOB;

— BBIBOJBI MO JAHHOMY WCCIICJIOBAHUIO M TEPCIEKTHBBI JaNbHEUIIEr0 pa3BUTHSA JaHHOTO
HaTpaBJICHUSI,

— Oubnuorpadusi.

TPEBOBAHUSA K O®OPMJIEHUIO HAYYHOM CTATBU

Cratbss nomkHa ObiTh HaOpana wmpudrom Times New Roman, pasmep 12 pt ¢ oauHapHBIM
WHTEPBAJIOM, TEKCT BBIPABHMBAETCS IO MIMpWHE; ab3auHblii oTctyn — 1,25 cM, mpaBoe mose — 2 cM, JIEBOe
roJie — 2 CM, TIOJIsS BHU3Y U BBEPXY — 2 CM.

Oobs13aTeJIbHBIE J1eMEHTBI:

- YIK

— 3arjiaBue (Ha PpyCcCKOM M aHIJIMIICKOM fI3bIKAX)

— aHHOTanusA (HA PyCCKOM M aHIJIMICKOM fI3BIKAX)

— KJIIOYeBbIE CJIOBA (HA PYCCKOM M aHTJIMIICKOM fI3LIKAX)

CIHUCOK JINTEPATYPHI, HA KOTOPYIO aBTOP CCHUIAETCS B TEKCTE CTATHH.

TABJII/ILII)I PUCYHKU, ®OPMVJIbI

Bce Tabmuipl, puCyHKM W OCHOBHBIE (HDOpMYIIBI, TIPUBEICHHBIE B TEKCTE CTAThH, JIOJDKHBI OBITh
MPOHYMEPOBAHBI.

®dopmyasl crienyeT HadbupaTh B pegakrope ¢hopmyn Microsoft Equation 3.0 ¢ pasmepamu: oObIuHbII
mpudt — 12 pt, kpynseii uagekc — 10 pt, menkwit mHAekc — 8§ pt. M@opmynabl, BHeApeHHbIE KaK
uzo0pakenme, He aonyckawTesi! Pycckme wu  rpedecknme OykBbl, a TakKke 0003HAUEHUS
TPUTOHOMETPUYECKUX (HYHKUUI HAOUPaIOTCs MPSIMBIM MIPUPTOM, JTATHHCKHE OYKBBI — KYPCUBOM.

PucyHnku u qpyrue MINTIOCTpalun (4epTeku, TpaduKu, CXeMbl, JHarpaMMbl, (POTOCHUMKH) CIEyeT
pacronaraTh HEMOCPEJICTBEHHO TOCJIE TEKCTa, B KOTOPOM OHH YINOMHHAIOTCSl BIEpPBBbIC. PHCYHKH, YHCIIO
KOTOPBIX JIOJDKHO OBITH JIOTHUECKH OTNPaBlIaHHBIM, MPEACTABISIIOTCS B BUAE OTACIBHBIX (ailioB B opmate
*.eps (Encapsulated PostScript) umu TIF pasmepom re menee 300 dpi.

CBEJEHUS Ob ABTOPAX
B xonie crateu npusogsTcs HaOpanubeie 10 pt cBeneHust 00 aBTOpax B TaKOH MOCIEIOBATEILHOCTH:
dhaMuis, UMs, OTIECTBO (TIOMY>KUPHBIA MPUPT); yIpeKACHUE WIN OpraHU3aIus, yaeHas CTENeHb, YICHOE
3BaHHE, JIOJDKHOCTB, aJipec, TeleoH, AIeKTpoHHas nouTa (00braHbId mpudTt). CBemeHus o0 aBTOpax Takke
MPEIOCTABIISIOTCS OTACIBHBIM (halIoM U 00s13aTeIbHO AYOIUPYIOTCS Ha aHTIIMHCKOM SI3BIKE.
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