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UHopMmayuoHHbIE cucmeMbl U MexHosI02uu

MATEMATHYECKOE U KOMIIBIOTEPHOE MOJIEJIUPOBAHUE
YK 004.032.26

AM. IYBMHKHH, B.1IO. CAJIOBEILI, 1.C. CbIPKNH

AHAJIN3 BJUSIHUS IAPAMETPOB AJITOPUTMA OBYUEHUS
HEWMPOHHOM CETH HA EI'O CKOPOCTH

Obyuenue HellpOHHbIX cemell PACNO3HABAHUIO U30OPANCEHUTL — OOHA U3 BAJICHBIX Chep NPUMEHeHUs.
AneopumMOo8 UCKYCCMEeHH020 unmennekma. Pacnosnasanue 06pasos ucnonvzyemes 6 pasnuyHvix cgepax
O0esimenvHOCU  4elogeKka, 8 MOM Yucie 6 OecnulomHbIX KAPbepHuIX camocseanax. Hcnonvzoganue
npedoOyUeHHbIX HeUpOoCcemesbix Mooeell Oiisi cucmem OeCnuIomHO20 YNPAGIEHUs. HeBO3MOICHO, NOCKOAbKY
VKazaHuvie MoOenu He Obliu 00YHeHbl Ha OAHHBIX, XAPAKMEPHBIX 0Ji1 OECRUIOMHBIX A8MOMOOUNel, 0COOEHHO
KapbepHulx camoceanos. Ilo smoil npuuune axmyanvbHa 3a0a4a 00yYeHus HelUpOHHbIX cemell HA HYICHLIX
Odannwix. [Ipedicoe yem Havamo 0Oyuamov cemu, HCerAMenbHO UCCIe008aMb GIUSHUE NAPAMEMPO8 AICOPUMMA
00yueHUs Ha CKOPOCMb OAHHO20 npoyecca. B daunnou pabome uccredosanucy grusaHue cnocooa n0020mosKu
UCXOOHBIX OQHHBIX OJIA 3A2PY3KU UX 8 BUOCOKAPILY, d MAKJice pasmep naKema ooyuaiouel 6b100pKY Ha pems.
ebluUCieHull. B pesynbmame 6bIACHUIOCL, YMO Hauboiee NPeOnoYmumencH CHOCOO NpPedsapumesbHO20
npeobpazosanus U300padiceHuli 60 HympenHe npeocmaegieHue 6 6ude maccusos NUMPY  a3wvixa
npoepammuposanuss Python u ewvisigreno naruuue onmumanvhoeo pazmepa nakema odoyuaiowe blO0pKuU,
YMeHbuaoue2o ooujee Bpems 8bIUUCIeHUIL.

Knroueswte cnosa: ResNETS50; ckopocmsb 06yuenus; Tensorboard.

@I[y61/IHKI/IH AM., Canosen B.1O., Ceipkun U.C., 2023

Paboma evinonnena npu Qunancosoii nodoeprcke Munucmepcmea HAYKU U GbICULEZO
obopazoeanusn Poccuiickoii @edepayuu no coznauenuro om 30.09.2022 2. Ne(075-15-2022-1198 ¢ ®I'BOY
BO «Ky3oacckuit 2ocyoapcmeenniit mexuuueckuii ynugepcumem umenu T.@. I'opoauesay Komnnekcroi
HAYYHO-MEXHUUECKOU NPOZPAMMbBL NOJIHO20 UHHOBAWUOHHO20 uyukna «Pa3pabomka u enedpenue
KOMNJ1eKCa MEeXHON02ull 6 001aCMAX PA36€0KU U 000bINY MEePObIX NOSIE3HLIX UCKONACMBIX, 00ecneueHus
RPOMBIUIEHHOU §e30nacHocmu, duopemeouanuu, co30aHUs HOBbIX NPOOYKMOE 21yHO0KOIl nepepadomxu
U3 Y20716HO20 CHIPbA NPU NOCIAE006AMEIbHOM CHUNCEHUU IKOTNO0ZUYECKOU HAZPY3KU HA OKPYICAIOULYIO
cpedy u puckoeé ona ycusuu nacenenusn» (KHTII «HQucmoui yzons — 3enenvuii Kyzoacc») é pamkax
peanusauyuu meponpuamusn «Paspabomka u cozoanue 6ecnuniomnozo KapbepHozo camoceand YeaHoYHoz20
muna zpy3onoovemnocmsio 220 moun» 6 4acmu 6bINOJIHEHUA HAYYHO-UCCIE008AMENbCKUX U ONbIMHO-
KOHCIPYKMOPCKUX pabom.
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ANALYSIS OF THE INFLUENCE OF THE NEURAL NETWORK
LEARNING ALGORITHM PARAMETERS AT ITS SPEED

Training neural networks for image recognition is one of the important areas of application of artificial
intelligence algorithms. Pattern recognition is used in various fields of human activity, including unmanned mining
trucks. The use of pre-trained neural network models for unmanned control systems is impossible, since these models
were not trained on data typical for unmanned vehicles, especially mining dump trucks. For this reason, the task of
training neural networks on the necessary data is relevant. Before starting to train networks, it is advisable to study the
influence of the parameters of the training algorithm on the speed of this process. In this work, we investigated the
influence of the method of preparing the source data for loading it into the video card, as well as the size of the training
sample packet on the computation time. As a result, it turned out that the most preferable method is to pre-convert images
into an internal representation in the form of NumPy arrays of the Python programming language, and it was revealed
that there is an optimal size of the training sample package, which reduces the overall computation time.

Keywords: ResNET50; learning speed; Tensorboard.
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YJIK 004.855.5
A.B. KOCbKHUH, A.A. MUTHUH

OBHAPYXEHUE ®UIIIUHI OBBIX CATOB
C IOMOIIIBIO TEXHOJIOT M MAIIIMHHOT' O OBYUYEHUA

Cmamops noceésaujena npooieme O0OHAPYICEHUS. (DUUUUHSOBLIX PECYPCO8 HA OCHO8E MEXHON02UlL
Mawunno2o o0Oyuenus. Paccmampusaromesi paziuunvle nooxoovl OJisi peuleHus NOCMAGIEeHHOU 3a0ayll,
8bl0eIACMCSE NOOX00 HA OCHO8E MAUUHHO20 00YYeHUs, NPOBOOAMCS IKCNEPUMEHMATbHbIE UCCAe008AHUSL U
ananuz pabomol aneOpUMmo8 MAUUHHO20 0OYUEHUs. C UMETOUUMUCS OAHHBIMU.
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Orel State University named after I. S. Turgenev, Orel
DETECTION OF PHISHING SITES USING MACHINE LEARNING TECHNOLOGIES

The article is devoted to the problem of detecting phishing resources using machine learning technologies.
Various approaches to solving the problem are considered, an approach based on machine learning is highlighted,
experimental studies and analysis of the operation of machine learning algorithms with available data are carried out.

Keywords: phishing; machine learning; artificial intelligence.
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METOANUYECKHUE OCHOBBI IIPEJICTABJIEHUSA 3AJAYU AHAJIM3A
UH®OPMAIIMOHHON APXUTEKTYPBI
HHTEJVIEKTYAJIBHBIX TH®OPMALIMOHHBIX TPEHA’KEPOB

Ilpogeden ananuz nocmpoerus UHGOPMAYUOHHBIX CUCeM, OnpeoeleHbl mpedo8anus K OOIUKY
UHMENIeKMYANbHbIX  MPEHANCHBIX  CUCTEM, NPEONONCEHbl MemoouyecKue OCHOBbl AHANU3A  3a0a4u
paspabomku  UHMENNeKMYANbHbIX — UHPOPMAYUOHHBIX — MPEHANHCEPO8 HA  OCHOBE  UHPOPMAYUOHHDBIX,
CMPYKMYPHLIX U PYHKYUOHATbHBIX NPUHYUNOE 051 (hOPMATU3AUUU UHDOPMAYUOHHBIX OMHOUEHUL MeHCOY
UHDOPMAYUOHHBIMU 0OBEKMAMU UX UHDOPMAYUOHHOU APXUNEKMYPD.

Knioueevie cnoga: unmennekmyanbHas MpeHANCHAs. CUCMeMd; UHQOPMAYUOHHAS CMPYKMYpPA,
ungopmayuonnoe e3aumooelrcmaue; UHGOPMAYUOHHbIe, CIMPYKMYPHbIE U QVHKYUOHAIbHbIE Kame2opuu
ananuza; UH@OOPMayuoHHvle OMHOWEHUS; NPEOUKam, Cyujecmeernble C8OUCMEd; MOOeIUPOBaHIe.
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METHODOLOGICAL BASIS FOR PRESENTING THE ANALYSIS PROBLEM INFORMATION
ARCHITECTURE OF INTELLIGENT INFORMATION TRAINERS

An analysis of the construction of information systems has been carried out, requirements for the appearance of
intelligent training systems have been determined, methodological foundations have been proposed for analyzing the task
of developing intelligent information simulators based on information, structural and functional principles for the
formalization of information relations between information objects of their information architecture.
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PA3PABOTKA APXUTEKTYPbI HHTEJUIEKTYAJIbHOM
CUCTEMBbI YIIPABJIEHUSA TPAHUYHBIMU BBIYNCJIEHUAMU
JJIS 1oT CUCTEM NPOMBIIHJIEHHOT'O TPEANIPUATHA

Ipumenenue 10T cucmem pewaem mHodcecmeo npobiem APOMBIULIEHHOZ0 NPeOnpusimus. Imo,
npesicoe 6ce20, peanuzayusl pacnpedeneHHo20 YnpagieHus: 060py00sanuem, mexHoL02UYecKumMU onepayusmu,
MEXHON0SULECKUM MPAHCHOPIOM, ABTHOMAMUIUPOBAHHBIMU MEXHON0UYECKUMU TUHUSMU, NPOMBILULEHHBIMU
pobomamu, cucmemou npomvluLieHHblx pobomos. 10T cucmema ecmv cucmema pacnpedeneHHo2o
ynpaenenus, OauU3Kas K U0eanbHol, NOCKOIbKY OHA NPUKIaovleaem ynpasisioujee 6030elicmeue 6 mecme
B03HUKHOBEHUE NPOOAeMbl U 8 MOMEHM 603HUKHOBeHUs npobaemvl. Bce 10T cucmemvl npomviuinennozo
npeonpusmusl AGNSIOMC CUCIMEMAMU YNPABIeHUsl PeaibHo20 8pemenu, mo ecmb Kavxcoas 10T cucmema
Q0MICHA NPUMEHUMb YNpasIsiowee 8o30elicmeue 8 npedcKazyemoe epems Ha HenpeocKasyemvlil Nomox
coovimuti. Ocmpas npobrema 10T cucmem npomvlunenHoco npeOnpusmus - Mo ONePaAMUBHbIN U
UHmMeeKmyanbhblll anamus Bonvuux oannvix 6 peanrbrom epemenu. Peuienue npobaemvl 3aKkmouamcs 6
NPUMEHEHUU 2PAHUYHBIX BbIYUCTEHUL, NPU KOMOPLIX GbIMUCTUMETbHbLE CUCIEMbL GbIHOCSMCS HA 2panuyy. B
pabome ucciedosanvl mpedOBaHUsI K CUCMEMAM pPealbHO20 GPEMEHU, MEXHONo2usi pabomvl cucmem
epanuunvlx gviyucinenutl 01a 10T cucmem, unmennekmyanvHble 8O3MONCHOCMU NPOZPAMMHO20 0becnedeHus
mexnonocuu 5G, paspabomana apxumexmypa UHMELIEKMYAIbHOU CUCMEMbL VIPAGIEHUS SPAHUYHBIMU
BHIYUCTICHUAMU, 00eCneyU8alowass 2PaHUYHbLIM BbIYUCTEHUSM CBOUCMBA CUCIEM DearbHO20 8PEMeHU U
pewaowas npodemy onepamueHo20 U UHMELIeKMYaibHo20 aHaiu3a bonvuux OaHHbIX 8 PealbHOM 8PEeMEHU.

Knrouesvle cnoea: nepeoava Oamnvix, 10T cucmema, bonvuwue OanHvle, cucmema peanbHOZO
B8peMeHU; SPaHUYHble BbIMUCICHUS, UHMEIEKMYAIbHas cucmema, mexnoaoeus 5G; amepoxcenmuocms u
cuHepeus CUCmem.
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DEVELOPMENT OF THE ARCHITECTURE OF AN INTELLIGENT CONTROL SYSTEM
FOR BOUNDARY COMPUTING FOR IOT SYSTEMS OF AN INDUSTRIAL ENTERPRISE

The use of 10T systems solves many problems of an industrial enterprise. First of all, this is the implementation
of distributed control of equipment, technological operations, technological transport, automated technological lines,
industrial robots, and a system of industrial robots. The 10T system is a distributed control system, since it applies a
control action at the place of the problem and at the time of the problem. All 10T systems of an industrial enterprise are
real-time control systems, that is, each 10T system must apply a control action at a predictable time to an unpredictable
flow of events. An acute problem of industrial enterprise 10T systems is the operational and intelligent analysis of Big
Data in real time. The solution to the problem lies in the application of boundary calculations, in which computing systems
are brought to the border. The paper investigates the requirements for real-time systems, the technology of edge
computing systems for 10T systems, the intellectual capabilities of the 5G technology software, the architecture of an
intelligent control system for boundary computing, which provides the properties of real-time systems to boundary
computing and solves the problem of operational and intelligent analysis of Big Data in real time.

Keywords: data transmission; 10T system; big data; real-time system; edge computing; intelligent system; 5G
technology; emergence and synergy of systems.
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BOJIBHBIX CIIEKTPAJIBHBIM AYTU3MOM

B pabome u3nodcenvi O0CHOGHbIE NPUHYUNBL NOCMPOEHUSs UHPOPMAYUOHHO-AHATUMUYECKOU
uUHmepHem-cucmemsl, obecnevusaroujell Opeanu3aAyUulo npoyecca YnpasieHus X000M YOaieHHO20 JledeHus
Odemetl, 60nbHbIX aymusmom Ha ocHose [engepckou modenu (ESDM). Ilocmpoenvt cmpykmypHas cxema
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MANAGING THE TREATMENT PROCESS OF CHILDREN WITH SPECTRAL AUTISM

The paper outlines the basic principles of building an information and analytical Internet system that provides
the organization of the process of managing the course of remote treatment of children with autism based on the Denver
model (ESDM). A block diagram of the control process and its set-theoretic model are constructed. the main functional
blocks of the information and analytical system and their interaction are defined and described.

Keywords: telemedicine; Denver early start model; treatment management system; artificial intelligence; web
applications.
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YK 004.8
O.4. UBAIIIVK, H.C. ITY3bIPEB, A.10. POAMMOHOB

PA3BPABOTKA CUCTEMBI TIPOT'HO3UPOBAHMUS IIEH AKIIUI
C UCHOJIb30BAHUEM LSTM-CETEA U METOJA JIMHEMHOM PETPECCUHN

Jlannas cmamwsi noceswena pa3padbomre U UCCIe008aHUI CUCMEMbL NPOSHOUPOBAHUSL YEH AKYUIL.
Jlna docmudicenust 5mot yeau 8 uccied08aHul NPUMEHSIUCL 08a KIIOHUe8blX Memood. TUHEUHAs pecpeccus U
PEKYPPEHMHASL HEUPOHHAsL cemb ¢ 0071201 Kpamkocpounou namameto (LSTM). Ocnosnoii 3adaueti OvLio
€030amb UHRMEZPUPOBAHHYIO CUCHEMY, KOMOPAsl CHOCOOHA NPedcKa3vleams 6yoyuue yeHvl akyuli ¢ 8blCOKOl
MOYHOCBIO.

s 06yuenus u mecmuposanusi paspadomaHHol CUCTIEMbl UCNOb308AUCL UCTOPUYECKUE OAHHbIE
0 YeHax akyuil. Imo no3eoaun0 aiopummy Y4umsCs Ha PeaibHblX PoIHOYHBIX COOBIMUSAX U MPEHOdX.

Pesynomamul uccnedosanusi Oviiu oyeHenvl ¢ UCHOIb30SAHUEM O08YX OCHOBHBIX MEMPUK. cpeonee
K8aopamuyHoe omrionenue u koagouyuenm Iupcona. dmu mempuru no360a510m ONPeoeiumb Mo4HOCHb
NPOCHO308 U CIMENeHb UX KOPPEIiyuU ¢ PeaibHbIMu OAHHbIMU.
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OCHOBHBIM NPEUMYWECMBOM NPEOTONCEHHO20 NOOX00A ABNAEMCsl €20 CNOCOOHOCMb 00bEOUHUMDb 6
cebe npeumyuecmsa Kaxk HeUpoHHbIX cemell, CNOCOOHBIX BbIAGISINb CILONCHbLE HEeNUHelHble 3AKOHOMEPHOCIU
6 OQHHBIX, MAK U CIMAMUCIUYECKUX Mem0008, 06eCneyusaouux CmadbuibHOCHb U HA0EHCHOCHb NPOSHO3086.

Knioueswie cnosa: npocnozuposanue yen akyuil; MauiunHoe oOyyerue; UCKYCCMEeHHble HelUpOHHbLe
cemu,; LSTM-cemy,; nuneiinas peepeccusi.
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DEVELOPMENT OF A STOCK PRICE FORECASTING SYSTEM USING LSTM NETWORKS
AND LINEAR REGRESSION METHOD

This article is dedicated to the development and research of a stock price forecasting system. In pursuit of this
objective, two primary methodologies were employed: linear regression and Long Short-Term Memory (LSTM) recurrent
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neural network. The principal aim was to construct an integrated system capable of accurately predicting future stock
prices.

Historical stock price data served as the basis for training and testing the developed system. This allowed the
algorithm to gain insights from real market events and trends.

The study results were assessed using two main metrics: standard deviation and Pearson coefficient. These
metrics allow you to determine the accuracy of forecasts and the degree of their correlation with real data.

The primary advantage of the proposed approach lies in its ability to synergize the strengths of both neural
networks, which can identify intricate nonlinear patterns within the data, and statistical methods, which ensure forecast
stability and reliability.

Keywords: stock price forecasting; machine learning; artificial neural networks; LSTM network; linear
regression.
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VIIK 004.75
1.B. JIOTMHOB, C.B. HEXAEB, B.I. COCYHOB

METOAUKA NPOEKTUPOBAHUA UH®OPMALMOHHBIX CUCTEM
MOHUTOPHUHI'A TIPUPOJHO-TEXHUYECKHUX CUCTEM

B cmamve paccmampusaemces cywecmsyowas npodoiema npoeKmuposaHust UHGOPMAYUOHHBIX
cucmem MOHUMOPUHEA NPUPOOHO-MexHuveckux cucmem. Omobpadicena QYHKYUOHATbHAL MOOelb
MHO2ODYHKYUOHATLHOU ABMOMAMUSUPOBAHHOU CUCTEMbI MOHUTNOPUHEA NPUPOOHO-TNEXHUYECKOU CUCTEMDL.
Dopmupyemces ymeepoicoeHue 0 HeobX0OUMoCmu Co30anus U UCNOIb308AHUSL CEOOHBIX UHMEPAKMUGHBIX
omyemos npu MOHUMOPUH2e NPUPOOHO-MEXHUYECKUX CUCEMbL 8 NPOMUBOBEC CYULeCMBYIOWUM MEXAHUIMAM
0mMobpadiceHUss UHMeZPUPOBAHHBIX OYEHOK 8 PAMKAX MeMOO0L02UL OUASHOCMUPOBAHUSL U NPU OMOOPANCEHUU
CB0OHBIX — MoKazamenell, NPOOEMOHCPUPOBAH — MeXAHUsM  opMUpo8anusi  HA2ISIOHO20  OMmuYemd.
Ilpeocmasnena memoouxa npoexmuposanus UHOOPMAYUOHHBIX CUCTEM MOHUMOPUHEA PA36UBAIOUWUXCS
NPUPOOHO-MEXHUYECKUX CUCMEM, 8 OCHO8e KOMOPOU 838Ma KOHYeNYUs. agmoMamu3ayuu.

Knioueevie cnoga: asmomamusupogannas cucmemd; MHOOQYHKYUOHANbHAA CUCMEMd; CUucmema
MOHUMOPUH2A, NPUPOOHO-MEXHUYECKAsl CUCMeMA, NPOEeKMUPOBAHUE UHQOPMAYUOHHBIX CUCTHEM, CEOOHbIL
UHMEPAaKmueHulil omuem, obecneyenue UHGOPMUPOSAHHOCHIU.
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METHODOLOGY OF DESIGNING INFORMATION SYSTEMS
FOR MONITORING NATURAL-TECHNICAL SYSTEMS

The article considers with the existing problem of designing information systems for monitoring natural-
technical systems. A functional model of a multifunctional automated system for monitoring natural-technical system is
displayed. A statement is made about the necessity to create and use summary interactive reports during the monitoring
natural-technical systems, as opposed to existing mechanisms for displaying integrated assessments within the framework
of the diagnostic methodology and when displaying summary indicators, a mechanism for generating a visual report is
demonstrated. A methodology of designing information systems for monitoring developing natural-technical systems is
presented, based on the concept of automation

Keywords: automated system; multifunctional system; monitoring system; natural and technical system;
information systems design; summary interactive report; ensuring awareness.
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YK 004.9
10.A. MAHBAKOB, I1.JI. CTABLIEB

HH®OPMALIMOHHAA MOJEJIb OBPABOTKH CHEH,
HOJYYEHHBIX B PE3YJIBbTATE TPEXMEPHOU PEKOHCTPYKIIUHU

B pabome npeocmasnena ungpopmayuonnas mooenv mexunoiocuu 0opabomru mpexmeprvix mooenell
0J151 PEKOHCPYKYUL, KOMOPAsi NO36015€m NOGbICUMb KAUeCME0 PEKOHCIPYKYUU U COKPAMUMb KOAULECEO
wymos u obvem o0Opabamviéaemvlx OAHHBIX PEKOHCMPYKYUU, d, CLe008AMENbHO, VEeIUdUmb CKOPOCHb
BLIYUCTICHUL U YTIYHUUMb 6U3VATIbHOE NPEOCTNAGIEHUE Pe3VIbMAMO8 PEKOHCIPYKYUL.

s peanuzayuu 2moil yenu npediazaemcs UCHOIb3068aMb 3aMEHY HEKOMOPLIX 00bEeKMO08 CYEHbL UX
NOAULOHATLHLIMU MOOETAMU OJisL BU3YATBHO20 NPeOCABIeHUs PeKOHCMPYKYUU. [l 3mo2o uUcnoab3yemcs
JIOKAbHASL OUOIUOMEKA MAKUX MPEXMEPHLIX 00bEKMO8 ¢ NPOYeOYPHOU ceHepayuell MeKCcmyp u pamepos,
NOMYYEHHBIX C NOMOWBIO PEKOHCMPYKYUU, a MAKdice annpoKCuMayusi BOKCEAbHbIX pe3yibmamos
PEKOHCIPYKYUU NOTUSOHAMU.

Knwouesvie cnoea: mpexmepnas peKOHCMPYKYUs; GOKCENbHble MOOeNU; NOIUSOHANIbHbIE MOOeNU,;
Kaaccuguxayusl;, Helporuvie cemu.

©MaHL§[KOB 10.A., Crasues I1.J1., 2023
CIIUCOK JIMTEPATYPHI

1. Ishigaki S.A.K., Ismail AW. Real-Time 3D Reconstruction for Mixed Reality Telepresence
Using Multiple Depth Sensors // Advanced Communication and Intelligent Systems. ICACIS
2022. Communications in Computer and Information Science. — Vol. 1749. — Springer. — Cham.
DOI: 978-3-031-25088-0_5.

2. TlomepanneB A.A., KopmmkoB B.M., BopoObeB ['.A. Anropurmuzamnus peKOHCTPYKIUH
MNPOCTPAHCTBCHHBIX KOOPAWHAT [UJII KHHEMATUYCCKOI'O aHajln3a TCXHHUKHW CIIOPTHBHBIX
JIBHOKCHUH, BBIXOSIINX U3 PPOHTATBHOMN IJIOCKOCTH C UCIIOJIb30BAHUEM OJTHOM BUICOKAMEPBI. —
Bectauk cnopruBHoii Hayku, 2010. — Ne 2. — C. 15-20.

3. Cremers D. Direct methods for 3D reconstruction and visual SLAM, 2017 // Fifteenth IAPR

International Con-ference on Machine Vision Applications (MVA). — Nagoya, Japan, 2017. — P.

34-38. DOI: 10.23919/MVA.2017.7986766.

3D ckanepsl RangeVision [Dnektponssiii pecypc]. — URL: https://rangevision.com.

Bbenenor A.B. CriyTHuKOBast cTepeocheMKa — JOCTYIHBIH HCTOYHUK BBICOTHOM MH(pOpMaLnu. —

I'eomatuka, 2009. — Ne 2. — C. 16-19.

6. Amnzapees B.A. Cucrema BujicO3axBaTa M aHalW3a JBHKCHUS — WHUIHAIN3AIUSA, HACTPOUKA U

kanuOpoBka cuctemsl // Tpyabl koHpepenunn «HoBble HHPOpPMaMOHHBIE TEXHOIOTUN», Cynak,

Kpeiv, 15-25 masg 2004 1. — C. 140-141.

Pix4D [DnextponHnsiii pecypc]. — URL: https://pix4d.com.

8. Kinect Fusion [Onekrponnsiii pecypc]. — URL: https://msdn.microsoft.com/en-
us/library/dn188670.aspx.

9. ReconstructMe. Real Time 3D Scanning Software [Onexrponnsiii pecypc]. — URL:
http://reconstructme.net.

10. Manbsxos F0.A., Skosne O.A. MHdopmaoHHas Mo1enb METoJa AMHAMHUYECKOH TPEXMEPHOH
pexoHcTpykimu. — CHcTeMbl BbICOKOH moctymuoct, 2019. — Ne 1. — C. 5-13. DOI:
10.18127/20729472-201901-01.

o &

~

No6(140)2023



https://rangevision.com/

UHopMmayuoHHbIE cucmeMbl U MexHosI02uu

Manbsaxos IOpuii AnaToabeBnY

OpnoBckuii Gunuan denepanbHOro UcciaenoBaTeIbekoro HenTpa «Muapopmarika n ynpasienue» Poccuiickoi
akaJieMuu Hayk, I. Open

Kanpunat TexHUYeCKUX HayK, CTapIIMi HAy4YHBIH COTPYIHUK Jlaboparopuu «TexHomoruii u MeToJ0B BBOAA,
00paboTKU 1 BBIBOJIa HHPOPMALIUN

Ten.: 8 915 508 15 64

E-mail: maniakov_yuri@mail.ru

Crasues I1aBea JleonunoBuyu

OpnoBcknii prmman OenepaabHOTO HCCIENOBaTENECKOTO eHTpa «MHpopMaTnka u ynpasienne» Poccuiickoit
aKaZeMuu Hayk, T. Open

[porpammuct mabopatopun «TeXHOJIOTHIA U METOIOB BBOZA, 00paOOTKH U BEIBOAA HH(POPMALIII

Ten.: 8 (4862) 33-72-55

E-mail: pavelstavcev@gmail.com

Yu.A. MAN’YaKOV (Candidate of Engineering Sciences,
Senior Researcher at the Laboratory of Technologies and Methods for Input, Processing and Output of Information)

P.L. STAVCEYV (Programmer of the Laboratory of Technologies and Methods of Input,
Processing and Output of Information)
Orel Branch of the Federal Research Center
«Informatics and Managementy of the Russian Academy of Sciences, Orel

THE INFORMATION MODEL OF PROCESSING 3D-RECONSTRUCTED SCENES

The work presents the information model of 3D-scenes postprocessing after its 3D-reconstruction, which allows
improving the quality of 3D-reconstruction, reducing noise, and minimizing the volume of processed reconstruction data.
Consequently, it enhances computational speed and improves the visual representation of reconstruction results.

To achieve this goal, it is proposed to replace some scene objects with their polygonal models for visual
representation of the reconstruction. This is done byusing a local library of 3D-objects with procedural textures
generation and sizes obtained through reconstruction, as well as approximating voxel reconstruction results with
polygons.

Keywords: 3D-reconstruction; voxel models; polygonal models; classification; neural network.
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ABTOMATHU3ALIHA U YIIPABJIEHUE
TEXHOJIOT'HYECKHUMHU IIPOLJECCAMHU U ITPOU3BOLACTBAMHA

V]IK 658.5, 004.7

N.10. BAPAHOB

APXUTEKTYPA ABTOMATHU3UPOBAHHOM CUCTEMBI YIIPABJIEHUA CBSI3bIO

HA OCHOBE KOHIEINIIUH ITPOAKTUBHOI'O YIIPABJIEHUA

B cmamve paccmampusaromes 60npocuvl ynpexicoawiezo ynpaieHus 6 CLONCHbIX OP2AHU3AYUOHHO-
MeXHU4ecKUx 00beKmax, makux Kax asmoMamu3upo8antble cUCmeMbl ynpaesieHus ceasvio. llpednooicena
mpexyposnesas mooenv opeanusayuu ACY ¢ memaynpasieHuem.

Knroueswie cnosa: asmomamusupoearntas cucmema ynpaeierHus Ce53vbi0, NPOaAKmueHoe ynpaesjileHue,
memaynpaejierue.
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ARCHITECTURE OF AN AUTOMATED COMMUNICATION CONTROL SYSTEM
BASED ON THE CONCEPT OF PROACTIVE MANAGEMENT

The article discusses issues of proactive management in complex organizational and technical objects, such as
automated communication control systems. A three-level model of automated control system with meta-control is

proposed.

Keywords: automated communication management system; proactive management; metamanagement.
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TEJIEKOMMYHUKALIHOHHBIE CUCTEMBI 1 KOMITbIOTEPHBIE CETHU

VIIK 621.391

K.1. AKCEHOB, A .H. IIEPEBEP3EB, P.b. TPEI'YBOB

AHAJIN3 DOPEKTUBHOCTHU
AJITOPUTMOB IONCKA MAKCHUMAJIBHOI'O IIOTOKA

B pabome nposeden ananusz s¢pgpexmusnocmu ancopummos Popoa-Dankepcona, I0monoca-Kapna,
Jlunuya u npomankusanusi NPEeONOmMoKa, NPeOHAHAYEeHHbIX OJisl HAXO0ICOEHUSI MAKCUMATbHO20 NOMoKa. Jns
pewenuss 0aHHou 3a0adu 6vll paspabomar RPOSPAMMHBII KOMNIEKC HA A3bIKe npocpammuposanus Python,
sxmouarowull 6 cebs eeHepamop 2paghosvix CMPYKMyp, MOOVIb HAXOMCOCHUSI MAKCUMATbHO20 NOMOKA,
Peanu3yiowmuti COOMeemMCcmsylouue aieopummbl, MOOYIb OYEHKU 8PEeMeHU pacyema 1 MoOYIb GU3YaAIU3AYUU
PE3YIbMAmo8 MAmemMamuiecko20 MoOeiuposaHusl.

Knrouesvle cnosa: maxcumanvhulii nomok, airzopumm Popoa-Danxkepcona; ancopumm IOmoHOca-
Kapna; ancopumm [Junuya; ancopumm npomankueanusi npeonomoxa, nponyckHas cnocoOHoCms.

(© Axkcenos K.J., ITepesepses A.H., Tpery6os P.B., 2023
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ANALYSIS OF THE EFFECTIVENESS
OF SEARCH ALGORITHMS MAXIMUM FLOW

The paper analyzes the effectiveness of the Ford-Fulkerson, Edmonds-Karp, Dinitz and pre-flow pushing
algorithms designed to find the maximum flow. To solve this problem, a software package was developed in the
Python programming language, which includes a graph structure generator, a module for finding the maximum
flow that implements the corresponding algorithms, a module for estimating the calculation time and a module for
visualizing the results of mathematical modeling.

Keywords: maximum flow; Ford-Fulkerson algorithm; Edmondson-Karp algorithm; Dinitz algorithm;
preflow push algorithm; throughput.
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VJIK 621.3.09
A.O. IIUPBIN

AJITOPUTM ABTOMATHYECKOI'O BBIYNCJIEHUSA
HAUMEHBIIENA 1 MAKCUMAJIBHON HABJIIOJAEMBIX YACTOT
11O HOHOI'PAMME HAKJIOHHOT'O 30HANPOBAHUSA NOHOC®DEPHI

Yenosus pacnpocmpanenus kopomxkux paouo8oaH 3a6UCIM OM MHOICECMEA CYMOUHBIX, CE30HHDBIX,
2e0- U 2eUOPUIUYECKUX PAKMOPO8, NPOMAINCEHHOCIU U 2e02PAPUUECKO20 NONONHCEHUS PAOUOTUHUL U OD.
Onepamugnoe asmomamuyeckoe onpeodenerue ouanazona npoxoxcoenus KB paduocuenana 6 uonocgepe
Kpatine 6adcHo 07l paouomexuudeckux cucmem KB ouanazona. Taxoice axmyanvHo asmomamuyeckoe
onpeodeneHue OOHOU MONbKO MAKCUMAILHOU HAOII00AeMOU YACMOmMbl, HOCKOIbKY NO €€ 3HAYEHUIO
Kanubpyromesi mMHozue uUoHoc@eprvle Modenu. B pabome npednosicen aneopumm agmomamuyeckozo
BLINUCTICHUS. HAUMEHbULel U  MAKCUMAILHOU —HAOTO0AeMbIX YACMOM N0 UOHOSPAMME HAKIOHHO2O0
30HOUPOBANUS UOHOCHEPBL. ANeOpumM OCHOBAH HA KpUMepUlU 0OHAPYIHCEHUsL PEe3KO BblOETAIOUWUXCS 3HAYEeH UL
6b100PKU, NpUYeM KPUMepUlli NPUMEHemcsi «<HaoOopomy, m.e. pe3ko 8bl0easIowWUecs: Omciemsl bl00pKU (8
OaHHOM Cyuae, aMnaumyoOH020 CREKMPA CUSHATIA UOHO30HOQ) CYUMAIOMCSL NOAE3HbIM CucHaiom. [anee 0ns
UOHOZDAMMYL C GblOETICHHBIM NONE3HbIM CUSHATIOM, UHMEPNPEmUpyemMol KaK 08YMEPHbLIL MACCUE OAHHbIX,
npoucxooum gvloeneHue epanuy 00Iacmel, 3aHAMbIX CUSHATIOM — MAKUM 00pA30M NPOUCXOOUN 8bIYUCTICHUE
HauMeHbuell U MaKkCUMAaibHOU Habnodaembix yacmom. Aneopumm peanuzo8an npocpammuo. Ilpusedernvi
OYEeHKU Kayecmed pabomul anieopumma, NOJYHeHHble nymeM CPAGHEHUS C KPYHHOUY 00pabomKol UOHOZPAMM
yenosekom (IKCnepmom).

Knwoueswvie cnosa: pacnpocmparenue KOpomxkux paduogoH, UOHOChepa; HAKIOHHOe 30HOUPOBaHUe
uoHocgepel; MakcumanbHvle HAOIIOOAeMAas Yacmoma, HAUMEHbUWA HAON00aeMas 4acmoma, 6bloeseHue
NONIe3H020 CUSHATA.
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AUTOMATIC CALCULATION ALGORITHM LOWEST AND MAXIMUM
OBSERVED FREQUENCIES BY IONOGRAM OF TILT PROBING OF THE IONOSPHERE

The conditions for the propagation of short radio waves depend on many daily, seasonal, geo- and heliophysical
factors, the length and geographical location of the radio line, etc. Operational automatic determination of the range of
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HF radio signals in the ionosphere is extremely important for HF radio systems. It is also important to automatically
determine the maximum observed frequency alone, since many ionospheric models are calibrated by its value. The paper
proposes an algorithm for automatically calculating the minimum and maximum observed frequencies from the ionogram
of oblique sounding of the ionosphere. The algorithm is based on the criterion for detecting outliers in the sample, and
the criterion is applied “in reverse”, i.e. sharply distinguished samples of the sample (in this case, the amplitude spectrum
of the ionosonde signal) are considered a useful signal. Next, for an ionogram with a selected useful signal, interpreted
as a two-dimensional data array, the boundaries of the areas occupied by the signal are selected - thus, the minimum and
maximum observed frequencies are calculated. The algorithm is implemented in software. Assessments of the quality of
the algorithm's work are given, obtained by comparison with the “manual” processing of ionograms by a person (expert).

Keywords: propagation of short radio waves; ionosphere; oblique sounding of the ionosphere; maximum
observed frequency; lowest observed frequency; highlighting the useful signal.
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JI.C. BOBBUIEB, B.B. BEPXKHUKOB, JI.A. T'YJIAUKWH
MNOAXOAbl K MOAEJTUPOBAHUIO BUJTEOUHTEP®ENCA CBT

Ilpeonosicen nooxo0 k moodenuposanuro sudeounmepgherica cpeocmea GblYUCTUNENbHOU MEXHUKU
(CBT) c ucnonv3oeanuem cpeovi undiceneproi pazpabomxu Matlab.
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APPROACHES TO MODELING SVT VIDEO INTERFACE

An approach to modeling the video interface of a computer equipment using the Matlab engineering
development environment is proposed.

Keywords: video interface; modeling; VGA; LVDS.
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B.T. EPEMEHKO

OCHOBHBIE TPOBJIEMbI CO3/IAHUSI CUCTEM
KBAHTOBOU INEPEJAYA JTAHHBIX

OcCHOBOU KOHCMPYKYUU YCMAHOB0K KEAHMOBOU nepedaii KpUnmozspaguueckozo Kuoua Ha 0CHOGe
hazoeoeo  Koouposanus AGAAOMCS  08a  pazdAnAHCUPOsanHbIX  unmepgpepomempa Maxa-Ilendepa,
COCOUHEHHBIX B0JIOKOHHO-ONMUYECKOU TUHUEU C6513U. []Isi npUuemMaemol 6UOHOCMU UuHmep@epeHyuU Ha 6biXxo0e
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maxou cucmemvbl 004 uHmeppepomempa OOMNHCHLL OblMb UOEHMUUHbL C MOYHOCMbIO 00 eOUHUY
MUKPOMEmPO8, a pacujenumenu Usiy4eHus Ha 6X00ax U 8blx00ax UHmephepomempos 00INCHbL pa30eisimb
UHMEHCUBHOCMb 60HbL 6 coomuoutenuu 50:50. B 6010KOHHO-OnMU4eCKoOU cucmeme K8aHmogol nepeoaiu
OaHHBIX OYOem BO3HUKAMb 3A8UCUMOCMb OJUH ONMUYECKUX RYymel unmephepupyiowe2o usiyyenus om
memnepamypul. Paznocmv onun onmuueckux nymeti HeobX00UMo céecmu K MUHUMYMY NYmMeM NpPUMeHeHUs.
cucmem memMnepamypHol cmaduIuzayuu uHmeppepomempos.

Knrouesvle cnoea: nepedauwa Oawnuwix;, ¢hazosoe KoOuposauue; SUOHOCHb UHMEPPDepeHyuu;
memnepamypHas Cmabunuayust;, OemeKmuposanue GomoHo8; ONMu4ecKuil pazoeaumers.
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THE MAIN PROBLEMS OF CREATING QUANTUM DATA TRANSMISSION SYSTEMS

The basis of the design of quantum cryptographic key transmission facilities based on phase coding are two
unbalanced Mach-Zender interferometers connected by a fiber-optic communication line. For acceptable interference
visibility at the output of such a system, both interferometers must be identical to the nearest micrometer units, and the
radiation splitters at the inputs and outputs of the interferometers must share the wave intensity in a ratio of 50:50. In a
fiber-optic quantum data transmission system, the lengths of the optical paths of interfering radiation will depend on
temperature. The difference in the lengths of optical paths should be minimized by using temperature stabilization systems
of interferometers.

Keywords: data transmission; phase coding; interference visibility; temperature stabilization; photon detection;
optical separator.
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UHopMmayuoHHbIE cucmeMbl U MexHosI02uu

TPEBOBAHUSA
K 0(pOpMJIEHUIO CTATHM JIfl ONY0JIMKOBAHUS B sKypHAaJe
«AHpopManoHHbIe CUCTEMbI M TEXHOJIOT UM

OBIIME TPEBOBAHMUSA

O0beM MaTepualsia, MpeAIaragMoro K IyOJUKalluu, W3MEPSCETCs CTPAHUIAMH TEKCTa Ha JIUCTax
¢opmara A4 u comepxuT OoT 4 10 9 CTPAHUI; BCE CTPAHMIBI PYKOMHCH 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 CBOOOIHOM JIOCTYIE HA CaliTe COOTBETCTBYIOIIETO JKypHAJia U Ha caiTe
Poccwiickoit Hay4uHOI 2nexTpoHHOMN 6nbmmoTexn — PYHOb (Poccuiickuii nHAEKC HAyIHOTO AUTUPOBAHUS).

IMoMumo crTaThl aBTOPBI JIOJDKHBI TPEACTABUTH 3aKIOYEHHE O BO3MOXHOCTH OTKPBITOTO
OITyOJIUKOBAHUS CTAThHU.

TPEBOBAHMUSI K COJEPKAHUIO HAYYHOM CTATHH

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

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

— aHaJU3 JTOCTWXKCHHUHA M MyONHKAIMi, B KOTOPBIX TMPEIaraeTcsl pelicHUe JAaHHOW MPOOJIeMbl Wi
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.

TPEBOBAHUA K O®OPMJIEHUIO HAYYHOUM CTAThU

Cratest nomkHa ObITh HaOpana mpudtom Times New Roman, pasmep 12 pt ¢ oguHApHBIM
WHTEPBAJIOM, TEKCT BBIPABHUBAETCS MO IIMPUHE; a03alHbIH OTCTyM — 1,25 cM, ipaBoe moJie — 2 ¢M, JIEBOE MoJie
— 2 cM, ToJI 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.

TABJH/ILII)I PUCYHKU, ®OPMVJIbI

Bce Tabnuibl, pUCYHKHM W OCHOBHBIE (POPMYIJIBI, MPHBEJCHHbIE B TEKCTE CTaTbU, JOJDKHBI OBITh
MPOHYMEPOBAHHBI.

®opmyabl crienyeT HabupaTh B peaakrope hopmya Microsoft Equation 3.0 ¢ pasmepamu: 0ObIuHbI#
mpudt — 12 pt, kpynueii maAeke — 10 pt , menkuit mHgekc — 8 pt. MopmyJibl, BHEAPeHHbIE KaK
u300pakeHue, He AonyckawTces! Pycckue u rpedeckue OyKBbL, a TaKke 0003HaUCHNSI TPUTOHOMETPUIECKHUX
(yHKIM HAOMPAIOTCS TPSIMBIM MIPUPTOM, JTATUHCKUE OYKBBI — KYPCUBOM.

Pucynku u qpyrue WIUTIOCTpalun (4epTeku, Tpaduku, CXeMbl, JHarpaMMbl, (POTOCHUMKH) CIETyeT
pacroyiaraTh HEMOCPEJCTBEHHO TOCNIE TEKCTa, B KOTOPOM OHH YIIOMWHAIOTCS BIEpBbIe. PUCYHKH, YHCIIO
KOTOPBIX JIOJDKHO OBITH JIOTHUECKH OTNPaBlIaHHBIM, MPEACTABISIIOTCS B BUAE OTACIBHBIX (ailioB B opmate
*.eps (Encapsulated PostScript) umu TIF pasmepom re menee 300 dpi.

CBEJEHUSA Ob ABTOPAX
B xonue crateu npuBoastcs Habpanusie 10 pt cBenenus 00 aBTOpax B TakoW MOCIEIOBATENIBHOCTH:
(haMunns, UMsI, OTYECTBO (ITIOTYKUPHBIN MIPU(T); yIpekIeHUE UM OpraHU3alHs, YIeHas CTEIeHb, YICHOe
3BaHUe, JOJDKHOCTb, aJipec, TesaeoH, 3JeKTpoHHas noura (00bruHbIN wWpnudT). CBeneHus 00 aBTOpax TaKKe
MPEIOCTABISIOTCS OTACIBHBIM (DaillioM 1 00sI3aTeNbHO AYOIUPYIOTCS Ha aHTJIIMHCKOM SI3BIKE.

Ne6(140)2023




