ISSN 2072-8964

MHOOPMAILIMOHHDIE
CUCTEMbI M TEXHOJIOI'MUAN

HAY Y4YH O -TEXHMTMUYEC CIKMUMU XK' 'Y P H A J

5 (139) 2023



Hay4Ho-TeXHUYeCKMH KYPHAJ

HNupopmanuoHHbIe CHCTEMBI
U T€XHOJIOTHUH

N2 5(139) 2023
N3paeTtca ¢ 2002 roaa. BeixoauT 6 pas B roa.
Yupeautenb - deaepanbHoe rocynapcrBeHHoe 6loaxeTHoe obpasoBaTe/nibHOe yuypexaeHue
Bbicllero o6pasoBaHusi «OpNoOBCKMIA roCyAapCTBEHHbIN YHUuBepcuteT uMeHn U.C. TypreHesa»
(Ory nmenm WU.C. TypreHesa)

FnaBHbin pepaktop - KoHctaHTMHOB Wropb CepreeBud, [JOKTOp
TEXHUYECKMX HayK, npodeccop, 3ac/yXeHHbl aeatenb Hayku PO,
noyeTHbI paboTHUK Bbicwero npodeccnoHanbHoro obpasosaHus PO,
BenropoAckuii  rocyAapCTBEHHbIA HaLMOHANbHBLIN MCCNefoBaTeNbCKUIA
yHusepcuteT (Benropoa)

PepakunoHHas konnerus

3aM. rnaBHoro pepaktopa - KocbkvH AnekcaHap BacunbeBud, AOKTOp
TEXHUYECKUX HayK, Npodeccop, 3ac/yXeHHbl paboTHMK BbICLUEN LIKOSbI
P®, noyeTHbI paboTHMK BbiCLiero npodeccnoHanbHoro obpasosaHus PO,
OpnoBCcKkuin rocyaapcTBeHHbl YHMBepcuTeT uMm. U.C. TypreHesa (Open)
ABepyeHkoB BraguMup MWBaHOBMY - [OKTOP TEXHWUYECKMX HayK,
npodeccop, 3acnyxeHHbl AesTenb Hayku P®, no4yeTHbii paboTHMK

BbICLLErO npodeccMoHanbHoOro obpa3oBaHus PO, BpsiHckuin
roCyfAapCTBEHHbIN TeXHMYeCKuii yHusepcuteT (BpsHck)

EpeMeHko Bnagummp TapacoBuMy - [OKTOp TEXHWUYECKUX Hayk,
npodeccop, OpPNOBCKMI rocyaapCcTBeHHbIM yHuBepcuteT um. W.C.

TypreHesa (Open)

MBaHHUKOB AnekcaHap AOMWUTPUEBUY - [OKTOP TEXHUYECKUX Hayk,
npodeccop, rNaBHbI  HAy4YHbI  COTPYAHWK, naypeat MNpemMun
MpaBuTtensctea P® B obnactn obpasosaHus 3a 1998 n 2008 rr., ®reYH
MHCcTUTYT npobnem npoekTMpoBaHMa B MUKpo3anekTpoHmke PAH (Mocksa)
Ky3suuknH Oner Pygonb$oBuUY — AOKTOP TEXHWUYECKUX HayK, npodeccop,
noyeTHbIW paboTHMK BbiCWero npodeccMoHanbHOro obpasoBaHus PO,
Benropoackuii rocyAapCTBEHHbI HaUMOHaNbHbIA  UCCNefoBaTeNbCKU
yHuBepcuTeT (Benropos)

MoamacTepbeB KOHCTaHTUH BaneHTUHOBUMY — AOKTOP TEXHUYECKUX HayK,
npodeccop, 3acnyXeHHbIt paboTHMK BbiCWeN WKoAbl P®, no4yeTHbIN
paboTHWK BbiCcWwero npodeccnmoHanbHoro obpasoBaHus P®, no4veTHbIN
paboTHUK Haykm u TexHukn PO, OpnoBCckuin rocynapCTBEHHbIN
yHuBepcuTeT uM. U.C. TypreHesa (Open)

Monkos Opuit CONOMOHOBUY — AOKTOP TEXHMYECKUX HaykK, npodeccop,
akagemuk PAH 3acnyxXeHHbIn gestenb Haykn PO, WHCTUTYT cuctemMHoro
aHanusa ®UL NY PAH (Mocksa)

Pakos BrnaaMmup MBaHOBWY - OOKTOp TEXHUYECKUX HayK, mpodeccop,
OpnoBCKUi rocyaapcTBeHHbIn yHuBepcuteT um. U.C. TypreHesa (Open)

CokonoB Uropb AHaTOJIbEBUY — [LOKTOP TEXHUYECKMX HaykK, npodeccop,
akagemuk PAH, naypeaT npemuu MNpasutenbctBa PO B 0651aCcT Hayku n
TexXHUKkn, WHCTUTYT npuknagHoh wHdopmatukn PAH, BMK MIY wum.
NomoHocosa (Mocksa), ®UL NY PAH (Mocksa)

CaBuHa Onbra AnekcaHApOBHa - [JOKTOP 3KOHOMWYECKMX

npodeccop, OPNOBCKMIN TrOCYyAapCTBEHHbIA YHUBEPCUTET WM.
TypreHesa (Open)

Hayk,
n.c.

Py6pukn HoMepa

1. MaTemaTU4ecKoe U KOMMNbIOTEPHOE

MoaenupoBaHue ..5-23

2. WHPOpMaUMOHHbIe TEXHOM0MMU
B COLMANIbHO-3KOHOMMNYECKMX
M OpraHn3auMOHHO-TEXHUYECKUX
cucremax ...

3. TenekoOMMyHUKALMOHHbIE CUCTEMBI U
KOMMNbIOTEPHbIE CETU

4. WHdopMaumoHHasa 6e30nacHOCTb M 3awmTa
MHOOPMALIMM.....cceeeeeeeieeeereeeme e seseameeeenes 84-119

MNepeueHb cneunansHocTel BAK
2.2.8. MeToabl M npubopbl KOHTPOAS W  AMArHOCTUKW
MaTtepuanos, UW34envMi, BeLWeCTB W MNpUPOAHON cpeabl
(TexHnyeckne Haykm)
2.2.15. CucteMmbl, CeTM W YCTpPOWCTBA TeNEKOMMYHUKaLMI
(TexHnyeckne Haykmn)
2.3.1. CucTeMHbIli aHanus, ynpasfieHue U
MHpOpMaUMN (TEXHUYECKME HayKK)
2.3.3. ABTOMaTu3auuMsi W ynpasfieHUe TeXHONOrnMYyeckMmmn
npoueccamMu 1 Npou3BOACTBAMU (TEXHUYECKME HAaYKMN)
2.3.4. YnpaBneHve B  OpPraHM3auUMOHHbIX  CUCTEMaX
(TexHnyeckne Haykm)

obpaboTka

Peaakuns
@®egoposBa Haranbs lOpbeBHa
MutuH AnekcaHap AnekcaHaposmny

CaaHo B Habop 15.08.2023 r.
lMogrncaHo B neqyars 26.08.2023 r.
Aara Bbixoga B ceer 08.11.2023 r.
Q@opmart 70x108 / 16
Yen. ney. 1. 7,5. Tupax 300 5k3. LjeHa ceobogHas
3akasz N? 242
OTr1e4araHo ¢ rotoBoro OpUrMHaI-MaKkeTa Ha rnoanrpagpuyeckor 6ase
OrBOY BO «OrY umernun U.C. TypreHesa»,
302026, r. Opesn, yn. Komcomosibckas, 95
lognvcHou nHgexkc 15998 no ob6bLequHEHHOMY KaTasaory
«[lpecca Poccumn»

Ha cavitax www.pressa-rf.ru, www.akc.ru

Adpec usgaresnsa xypHasaa
302026, Oprnosckas obnacre r. Opes,
yn. Komcomosnbckas, 95
+7(4862) 75-13-18 www.oreluniver.ru
E-mail: info@oreluniver.ru

Adpec peaakumm
302020, Opnosckas obaacte, r. Oper,
Hayropckoe wocce, 40
+7(4862) 43-49-56
www. https.//oreluniver.ru/science/journal/isit
E-mail: Fedorovanat57@mail.ru

Matepumasibl cTaTtedi nevyararoTcs B aBTOPCKOV pefqaKLumm.
[IpaBo MCro/Ib30BaHNA IPOU3BEAEHMI [IPEJOCTAB/IEHO aBTOPaMu Ha
ocHoBaHmm .2 ct. 1286 Yerseprosi vactu K PQ.

3aperucrpupoBaHo B ®e[epasibHoi cyxbe rno Hag3opy B
cppepe cBs3u, MHPOPMALMOHHBIX TEXHOSIOMMI U MaCCOBbIX
KOMMYHUKALMIA.

CBUAETENILCTBO O PErNCTPaLmMmn CPELACTBA MACCOBOM
uH@opmayun NN N°@C 77-67168 ot 16.09.2016 r.

XypHan BxoauT B [lepeyeHb BeAyLMX PELEH3UPYEMbIX HayudHbIX
JXKYPHaNoB U v3aaHuii, onpeseneHHeix BAK ans nybnukauumn TpyaoB Ha
COUCKaHWe y4eHblX CTeneHel KaHaMAATOB U JOKTOPOB HayK.

© OrY umenun N.C. TypreHesa, 2023


http://www.akc.ru/

Scientific and technical journal

Information Systems
and Technologies

N2 5(139) 2023
The journal is published since 2002, leaves six times a year
The founder — Orel State University named after 1.S. Turgenev

Editor-in-chief - Konstantinov Igor Sergeevich, doctor of engineering
sciences, professor, honored scientist of the Russian Federation, honorary
worker of higher professional education of the Russian Federation,
Belgorod state national research university (Belgorod)

Edijtorial board

Deputy Editor-in-Chief - Koskin Alexander Vasilyevich, doctor of
engineering sciences, professor, honored worker of higher education of
the Russian Federation, honorary worker of higher professional education
of the Russian Federation, Orel state university named after I.S. Turgenev
(Orel)

Averchenkov Vladimir Ivanovich - doctor of engineering sciences,
professor, honored scientist of the Russian Federation, honorary worker
of higher professional education of the Russian Federation, Bryansk state
technical university (Bryansk)

Eremenko Vladimir Tarasovich - doctor of engineering sciences,
professor, Orel state university named after I.S. Turgenev (Orel)
Ivannikov Alexander Dmitrievich - doctor of engineering sciences,
professor, chief researcher, laureate of the Government of the Russian
Federation in the field of education for 1998 and 2008, Institute of design
problems in microelectronics of the Russian Academy of Sciences
(Moscow)

Kuzichkin Oleg Rudolfovich - doctor of engineering sciences, professor,
honorary worker of higher professional education of the Russian
Federation, Belgorod state national research university (Belgorod)
Podmasteriev Konstantin Valentinovich — doctor of engineering sciences,
professor, honored worker of higher education of the Russian Federation,
honorary worker of higher professional education of the Russian
Federation, honorary worker of science and technology of the Russian
Federation, Orel state university named after I.S. Turgenev (Orel)
Popkov Yuri Solomonovich - doctor of engineering sciences, professor,
academician of the Russian Academy of Sciences, honored scientist of the
Russian Federation, Institute of system analysis of the FIT IU RAS
Rakov Vladimir Ivanovich - doctor of engineering sciences, professor,
Orel state university named after I.S. Turgenev (Orel)

Sokolov Igor Anatolyevich - doctor of engineering sciences, professor,
academician of the Russian Academy of Sciences, laureate of the Russian
Government Prize in Science and Technology, Institute of Applied
Informatics of the Russian Academy of Sciences, Lomonosov Moscow
State University (Moscow), FITZ IU RAS (Moscow)

Savina Olga Aleksandrovna — doctor of economics, professor, Orel state
university named after I.S. Turgenev (Orel)

In this number

1. Mathematical and computer
simulation

2. Information technologies in social and economic
and organizational-technical

SYSEEMS...ciiii i ccerr e s s e s 24-36
3. Telecommunication systems and computer
NEEWOIKS......c e e 37-83
4. Information and data security.......cceerueerunnan. 84-119

List of specialties of the Higher Attestation Commission
2.2.8. Methods and devices for monitoring and diagnostics of

materials, products, substances and the natural environment
(engineering | sciences)

2.2.15. Telecommunication systems, networks and devices
(engineering | sciences)

2.3.1. System analysis, management and
processing (engineering sciences)

2.3.3. Automation and control of technological processes and
productions (engineering sciences)

2.3.4. Management in organizational systems (engineering
sciences)

information

The editors
Fedorova Natalia Yurievna
Mitin Alexander Alexandrovich

It is sent to the printer’s on 15.08.2023
26.08.2023 is put to bed
Date of publication 08.11.2023
Format 70x108 / 16.
Convent. printer's sheets 7,5. Circulation 300 copies
Free price
The order N? 242
It is printed from a ready dummy layout
on polygraphic base of Orel State University

302026, Orel, Komsomolskaya street, 95

Index on the catalogue

«Pressa Rossii» 15998

www.pressa-rf.ru and www.akc.ru

The materials of the articles are printed in the author's edition.

The right to use the works is granted by the authors on the basis of clause
2 of Article 1286 of the Fourth Part of the Civil Code of the Russian
Federation.

The address of the publisher of journal

302026, Orel region, Orel,
Komsomolskaya street, 95
(4862) 75-13-18; www.oreluniver.ru;
E-mail: info@oreluniver.ru

The address of the editorial office

302020, Orel region, Orel, Highway Naugorskoe, 40
(4862) 43-49-56,
www. https.//oreluniver.ru/science/journal/isit;
E-mail: Fedorovanat57@mail.ru

Journal is included into the list of the Higher Attestation Commission for
publishing the results of theses for competition the academic degrees.

Journal is registered in Federal Service for Supervision in the
Sphere of Telecom, Information Technologies and Mass
Communications.

The certificate of registration
[ N°@C 77-67168 ot 16 ceHTs6ps 2016 r.

© Orel State University, 2023



COJEPKXAHUE
MATEMATHYECKOE U KOMIIBIOTEPHOE MOJEJINPOBAHUE

I1.0. FOBBIHIIEB, B.A. KHPEEB
HmuranmoHHass MOJENb paclOo3HABAaHMS aBAPUUHON CHUTyallMd TNpPH [EPECTPOCHMH HA  aBTOMOOHMIIBHBIX
D1 (0] o 10) i T TSP P P PP RO PPOPPRPRPPRTN 5-14

M.A. BOJKEI'OBA
IMpumeneHre HEHPOHHBIX ceTedl It 00paboTKM H300paKeHHH PEHTIEHOBCKUX HHCIEKIIMOHHO-T0CMOTPOBBIX
L0080y (=) Vet T 15-23

NHO®OPMAIIMOHHBIE TEXHOJIOTUHU B COIUAJIBHO-OKOHOMUNYECKHNX
N OPTAHU3AIIMOHHO-TEXHUYECKHUX CUCTEMAX

B.H. BOJIKOB, HM. TEPACHUMOBA, E.A. JIOCKYTOBA, T.C. [IOJIOHCKAA
BHrenpenne wuHGOPMAIMOHHBIX TEXHOJIOTMH B 00pa3oBaTeNbHBIN NpoLEcC: CO3MaHHE CEpBHCA OIS H3YYCHUS

105 (0o N 0T 0202123 ;0 351U ) - 24-29
P.IO. I'OJIUKOB, V.A. KO3JIOBA, C.B. KVJ[EJIl, )X.B. MEKUIEHEBA, C.B. HOBUKOB, A.A. PbIHKOBA
MaremariyecKkre ajJropuTMbl H aITOPUTMUUYECKAST TOPTOBIIS HA OUPIKE. ... euveneninenreriiiiinienisenenesresresesesesnensenss 30-30

TEJIEKOMMYHUKAIIMOHHBIE CUCTEMBI U KOMIIBIOTEPHBIE CETHU

C.IO. AHJJPEEB, H.A. TIMHKHUH, B.C. IIIEPFAKOB
AJTOPUTM JIMHAMIYECKON 0allaHCHPOBKH HATPY3KH CETH LEHTPOB 0OpaOOTKHM AaHHBIX, IIOCTPOSHHOM MO TEXHOJIOTHU
TIPOTPAMMHO—KOHPHUTYPHPYEMBIX CETEH. . ... e ettt eitieiisieieete st et e ste s e see s e sbeeseesbeeseesbeesr e s s s e b e e s benn e e e e sneenneannennas 37-44

KA. BATEHKOB
Ananu3 mapamMeTpoB OMIMOOK HH3KOCKOPOCTHBIX KaHAJOB M TPAKTOB, pEATU30BAHHBIX Ha O00OpYJIOBaHUHU,
pa3paboTaHHOM JI0 14 HEKAOPST 2002 TOMA. .. . nunet ettt ettt et et e e et e et e et e e e 45-48

M.B. BEIIIKMHCKHH, C.B. KOCTHH, JI.C. MUIIINH, A.H. [IEPEBEP3EB
OnTuMu3anus BeIOOpa Kabens, Kak cpelibl epeaadd HHGOPMAIIMK O COCTOSHUN UCTOYHHKOB 0eCriepeO0iHOro muTaHus
00BEKTA CBSA3M, HA OCHOBE MMUTALIMOHHON MOJICITH YAJHHATENS A uHTepderica RS-232.................ooa. 49-58

B.T. EPEMEHKO, JIL.A. JIEKAPb
[IpyHOMIBI TOCTPOCHHUST MYJIBTHCEPBHCHOM CHCTEMBI 3alIMIICHHON mNepeaavyd HHGOPMALUHU IO IMIMPOKOIOIOCHBIM
kaHanaM LTTJ] 1 karanaM y3KOmoMOCHOW YKB-PaAIHOCBABH. .. ... uetieee ettt 59-65

KA. HH/JIOXOB, U.B. IOTUHOB, A.Il. PBDKKOB, /J.10. CTAPLIEB
Merorka 000CHOBaHUSI HOMEHKIIATYPBI THUIIOBBIX KOMIUIEKTOB CPEJCTB CBSI3M OINEPATOPOB CBSI3M B UYPE3BbIYANHBIX
10070174210 0t 66-76

A.I' KOPKUH, C.A. KOPHHUJIOB
ANTOpPUTM pacdeTra KaHAJIBHOTO pecypca 3BeHa MYJIbTHCEPBUCHOW CETH CBSI3M C TPUOPUTETHOW JUCIUTUTMHON
LU 4 87020517 S PP 77-83

NHO®OPMANIMOHHAS BE3OITACHOCTDB 1 3AIIIUTA UTHOOPMALINN

.A. AJIEKCEEB, U.H. FAJKEHOB, K.1. MACHH, C.B. PA/JAEB
Croco6  knmaccudukaip  UQPOBBIX  U300pAKEHUH KAk  OpPEABAPUTENbHBIA  JTal [P OCYIIECTBICHHH
L (< 0Tz 2 €21 07 T PRI 84-92

B.B. BYXAPUH, M.C. KYPYATOB, A.C. HUKUTUH
Meron popMupOBaHMs JIOKHOH MHPOPMAIIMOHHON CHCTEMBI ISl 3alIMTHl MH(POPMAIIMOHHO -TEJIEKOMMYHHKAIIMOHHOH

B.B. BEPMDKHUKOB, J1.A. T'VJIAHKHH, B.A. TAPYCOB
IMoaxon K aBTOMATH3AaLMK OIPENENICHHs CIIOBECHON pa30op4yMBOCTHM Ha OCHOBe MoOmibHoro Android-

B (e ¥ 10} (v v : T F PP 98-105
H.C. 3AHI]EB, P.M. KOBAJIEB, A.1. CABEJIOB
ApPXUTEKTypa IEHTPa MOHUTOPHHIa HHYOPMALTMOHHOM OC30ITACHOCTH ... .. e.e et et ettneneeneneneeeteneneneenenenns 106-111

M.IO. PBITOB, K.A. CEJAKOB
AHanu3 BO3MOXKHOCTH TNPHUMEHEHUS METOJUKU OMpEICICHUS aKTyalbHBIX yrpo3 0e30MacHOCTH WH(POPMALUHU IS
DY (0302000705 (6 070 A 1 017 91 (<32 17 02 112-119



CONTENT
MATHEMATICAL AND COMPUTER SIMULATION

D.O. BOBY'NCEV, V.A. KIREEV

Simulation model of recognition of an emergency situation when changing lanes on highways.......................... 5-14
M.A. VOZhEGOVA
Application of neural networks for image processing of X-ray inspection complexes..............ccccoeviiiiininnnnnn. 15-23

INFORMATION TECHNOLOGIES IN SOCIAL AND ECONOMIC
AND ORGANIZATIONAL-TECHNICAL SYSTEMS

V.N. VOLKOV, N.M. GERASIMOVA, E.A. LOSKUTOVA, T.S. POLONSKAYa
Introduction of information technologies in the educational process: creation of a service for learning foreign

JANGUAGES . .. o 24-29
R.Yu. GOLIKOV, U.A. KOZLOVA, S.V. KUDELYa, Zh.V. MEKShENEVA, S.V. NOVIKOV, 4.4. RY’'NKOVA
Mathematical algorithms and algorithmic trading on the stock exchange.............ccooiiiii i 30-36

TELECOMMUNICATION SYSTEMS AND COMPUTER NETWORKS

S.Yu. ANDREEV, N.A. GLINKIN, V.S. ShhERBAKOV
Algorithm for dynamic load balancing of a data processing center network built using software-configurable network
BECNNOIOGY . ..o 37-44

K.A. BATENKOV
Error parameters analysis of low-speed channels and paths implemented on equipment developed before December 14,

LV. BEShKINSKIJ, S.V. KOSTIN, D.S. MIShIN, A.N. PEREVERZEV

Optimization of cable selection as a medium for transmitting information about the status of uninterruptible power
supplies of the communication facility, based on simulation model of an extension cable for the RS-232
A1) 2T 49-58

V.T. ERYoMENKO, L.A. LEKAR’
Principles of building a multiserver system for secure transmission of information over broadband channels and narrow
band VHF radio Channels. ... e 59-65

K.A. INDYuXOV, I.V. LOGINOV, 4.P. RY'ZhKOV, D.Yu. STARCEV
Methodology of substantiation of the communication equipment standard sets nomenclature for telecom operators in
BIMEIGEINCY SITUALIONS. ...ttt ettt e e e e e e e e et e e e et e e e et 66-76

A.G. KORKIN, S.A. KORNILOV
Algorithm for calculating the channel resource of a multiservice communication network with a priority service
QIS CIPIINE. .o e 77-83

INFORMATION AND DATA SECURITY

D.A. ALEKSEEV, I.N. BAZhENOV, K.I. MYaSIN, S.V. RADAEV
Method of classification of digital images as a preliminary stage in the implementation of
LB ANAIY SIS, . .ttt 84-92

V.V. BUXARIN, M.S. KURChATOV, A.S. NIKITIN
Method of formation of false information system for the protection of an information and telecommunications

0127110 o OSSOSO PO PTOPRO 93-97
V.V. VERIZhNIKQV, D.A. GULYaJKIN, V.A. TARUSOV

Approach to determination automation verbal intelligibility based on mobile Android devices........................ 98-105
N.S. ZAJCEV, R.M. KOVALYoV, A.l. SAVYoLOV

Architecture of the center information security MONItOring............covviiiiininiirs e, 106-111

M.Yu. RY’TOV, K.A. SEDAKOV
Analysis of the possibility of using the methodology for determining current threats to information security for medical
LS00} P 112-119



UHopMmayuoHHbIE cucmeMbl U MexHosI02uu

MATEMATHYECKOE U KOMIIBIOTEPHOE MOJE/IMPOBAHUE

YK 004.94

J.0. BOBbIHIIEB, B.A. KUPEEB

UMUTALIAOHHAS MOJIEJIb PACIIO3HABAHMSI ABAPUITHON CUTYAIIUA

IIPU NIEPECTPOEHUUN HA ABTOMOBUWJIBHBIX TOPOT'AX

Paspabomana umumayuonnas mooeib pacno3Ha8anus AaApUliHON CUMYayuu npu nepecmpoeHuu,
cocmoswas 6 UMUMayuy OBUICEHUs. A8MoModunell no 2-nONOCHOMY OOPOJMCHOMY HOJOMHY, MAaHespd
nepecmpoeHus U Cucmemvl NOMOWU NPU NepPecmpoeHull, SKII0Yarwell padapHulii 0amuux u 60pmosou
Komnviomep, 00pabamvl8alOWuil €20 3HAYeHUsl, UCCIeO08AHbl CIMAMUCIMUYECKUe OAHHbLe, NOLYYEHHbIE 8
pe3yibmame padbomvl UMUMAYUOHHOU MOOeIU, YCMAHOBIEHbl 08a Cnocoba udeHmupurayuu mauvespa
nepecmpoetusl.

Knroueswie cnosa: umumayuoOHHaA MOdeflb,' ()ucmanuuﬂ; b60K08011 uHnmepedai, cucmemvl nomowu npu
nepecmpoeHuu, cucmemvl nOMowu 606ume/zio,' cucmembl aKMUusHoU 6e30NacCHOCU.

©BO6BIHI_IGB J.0., Kupeer B.A., 2023

10.

11.

Ne5(139)2023

CIIMCOK JIMTEPATYPBI

3aiimeBa A.A. © JAp. BBICOKOMPOW3BOAUTENBHBIA BBIYUCIUTENBHBIA KOMIUIEKC IS
WHTEJUIEKTYaIbHOW TpaHCIIOpTHOH cucteMmbl / A.A. 3aiitieBa, H.O. [dynaes, E.A. 3aiiues, 1.K.
KunbpmakoB // DnektpoTexHudeckne 1 MH(pOpMaIlMOHHbIE KOMIUIEKCH U cucteMbl, 2022. — T. 18.
—Ne 2. —C. 107-120. — DOI: 10.17122/1999-5458-2022-18-2-107-120. — EDN AIJRLH.
I'abaypaxmanos JI.P., Munanxanos P.H., Tuauypun P.®. UnTennexTyanpHble TPAaHCTIOPTHEIE
CUCTCMbI — COBPEMCHHAA KOHICIILWA O6€CH€‘-I€HI/I$I 6C3OHaCHOCTI/I JOPOXHOIo JABWIKCHUA. —
Hayugnsriit mopran MBJ Poccum, 2022. — Ne 1(57). — C. 41-50.

MscuukoB B.B., AradonoB A.A., FOmaranoB A.C. JlerepMuHUpOBaHHAs TPOTHO3HAS MOJIENb
yIOpaBlieHUS  CUTHAJIAMH  CBETOQOPOB B HWHTEIUICKTYaJIbHBIX  TPAaHCIOPTHBIX U
reonH(opMaMoOHHbIX cucTeMax. — KommblotepHas ontuka, 2021. — T. 45. — Ne 6. — C. 917-925.
—DOI: 10.18287/2412-6179-CO-1031.

banute A.B., Jlepsra J.C., Jleonenko O.B. CoBepuieHCTBOBaHME TOPOACKON TPaHCIIOPTHOU
CUCTCMbI MYTEM BHCAPCHUA aAallTUBHBIX CUCTEM YIHPABJIICHUA OOPOKHBIM JIBUKCHUCM. —
Aromaruka Ha TpaHcmopre, 2021. — T. 7. — Ne 4. — C. 565-583. — DOI: 10.20295/2412-9186-
2021-7-4-565-583. — EDN PNBMKR.

IMontaBckas FO.O., 'o36enko B.E. Ananmu3 ¢akTopoB, OKa3bIBaOIMX BIMSHUE HA pa3BUTHE
WHTEJUIEKTYaIbHBIX TPAHCIOPTHBIX cHCTeM B cyOwbektax Poccuiickoit ®epepaunu. —
CopemenHsble TexHOJO0ruu. CucreMHbIH aHanu3. MoaenupoBanue, 2022. — Ne 2(74). — C. 175—
186. — DOI: 10.26731/1813-9108.2022.2(74).175-186.

Park K., Kwahk J., Han S.H. Modelling the Intrusive Feelings of Advanced Driver Assistance
Systems Based on Vehicle Activity Log Data: Case Study for the Lane Keeping Assistance
System. — Int.J Automot. Technol, 2019. — V. 20. — P. 455-463.

Perrier M.J.R., Louw T.L., Carsten O. User-centred design evaluation of symbols for adaptive
cruise control (ACC) and lane-keeping assistance (LKA). — Cogn Tech Work, 2021. - V. 23. - P.
685-703.

Wang X., Cheng Y. Lane departure avoidance by man-machine cooperative control based on EPS
and ESP systems. — J Mech Sci Technol, 2019. —V. 33. — P. 2929-2940.

Arefnezhad S., Ghaffari A., Khodayari A. Modeling of Double Lane Change Maneuver of
Vehicles. — Int.J Automot. Technol, 2018. — V. 19. — P. 271-279.

Wada T. Simultaneous achievement of driver assistance and skill development in shared and
cooperative controls. — Cogn Tech Work, 2019. — V. 21. — P. 631-642.

[Topy6oB JI.M. u ap. Pa3paboTka cucteMsl yep’aHus B TOJIOCE IBMXKEHHS I KOMMEPUYECKHX
TpancnoptHeIXx cpeacts / J[.M. Tlopybos, A.B. ITunuun, J.}FO. Trorun, A.B. Tymacos, I1.0.
Bepecnes, B.B. bensikos // Tpynst HI'TY um. P.E. AnekceeBa, 2019. — Ne 5(94). — C. 197-204.




Hay4Ho-mexHu4eckul xypHas

12.

13.

14.

15.

16.

17.

18.

19.

20.

ITopy6or .M. um ap. Pa3paboTka cHCTEMBI KOHTPOJS TIOJOCHI NBIDKCHHS Ha OCHOBE
TexHuueckoro 3penus / JI.M. Ilopy6os, A.A. I'nanpimes, JI.}O. Trorun, I1.0., bepecues, B.U.
®dunaros, A.B. [Tunuun // Tpyast HI'TY um. P.E. Anekceesa, 2020. — Ne 4(131). — C. 119-126.
Bakynos II.A. IlpomBuHYTBIE CHUCTEMBI IMOMOIIM BOAWTENIO KaK OCHOBAa 0€30MacHOCTH
obmecTBennoro tpaucmopra. — International Journal of Professional Science, 2021. — Ne 6. — C.
53-59.

BepecueB I1.O. m gp. Pa3zpaboTka cucTeMBl KOHTPOJS CIENBIX 30H Ui KOMMEPUYECKHX
tpancoptHeIX cpeacts / I1.0. bepecues, JI.H. 3apy6un, J.1O. Trorun, B.Il. Mumycros, B.H.
®unaros // Tpynst HTTY um. P.E. Anekceesa, 2021. — Ne 3. — C. 68-80.

Pawar K.S., Teli S.N., Shetye P. Blind-Spot Monitoring System using Lidar. J. Inst. Eng. India
Ser. C, 2022. - V. 103. — P. 1071-1082.

Shirahmad Gale Bagi S., Moshiri B., Gharaee Garakani H. Blind Spot Detection System in
Vehicles Using Fusion of Radar Detections and Camera Verification // Int. J. ITS Res, 2021. — V.
19. — P. 389-404.

Yadav R., Dahiya P.K., Mishra R. Comparative analysis of automotive radar sensor for collision
detection and warning system // Int. j. inf. Tecnol, 2020. — V. 12. — P. 289-294.

Mumanos C.B., MskunskoB A.B. Cucrema KpyroBoro o63opa Ui TpaHCIIOPTHBIX CPEACTB Ha
OCHOBE CBEPXIIIMPOKOMOJIOCHBIX NAaTYUKOB. — M3BecThsl BrICIINX y4eOHBIX 3aBeneHuit Poccum.
Pamnosnexrponnka, 2015. — Ne 2. — C. 55-61.

Kys3un A.A., MsikunpkoB A.B., Hlabanun C.A. OcoOeHHOCTH KOHCTPYKIIMU aHTEHHBIX PEIIETOK
aBTOMO6I/IHBHI)IX pangapos, IMOCTPOCHHBIX Ha OCHOBE nepeaaronmmnx u IMPUCMHBIX
MHOTO3JIEMEHTHBIX Moyliel. — 13B. By3oB Poccun. Panunoanektponuka, 2021. —T. 24. — Ne 3. —
C. 39-48. — DOI: 10.32603/1993-8985-2021-24-3-39-48.

Kupees B.A., boobHnes J1.0. MeTton 1 anropuT™ pacrio3HaBaHUsSI aBapUIHOW CUTyallMd MpU
MEPECTPOSHUN aBTOMOOWJIBHBIMH CHCTEMaMH AaKTHBHOW O€30MacHOCTH. — OKOHOMHKA.
HNudopmaruka, 2022. —T. 49. — Ne 4. — C. 798-809.

Boobinner dennc Oseropuy

OI'bOY BO «IOro-3ananHelil rocyapCcTBEHHBIN yHUBEPCUTET», T. Kypck
Kananpar TeXHMYEeCKHUX HayK, JOLECHT KaeApbl BEIYUCIUTEILHON TEXHUKA
E-mail: danis-artist@vt-swsu.ru

Kupees Bagum AnapeeBny

®OI'BOY BO «lOro-3ananHelii rocyapCcTBEHHBIN YHUBEPCUTET», T. Kypck
AcnupaHT Kad)ephl BEIYUCIUTEIbHON TEXHUKA

Ten.: 8 995 083 76 55

E-mail: avadimsa@yandex.ru

D.O. BOBY’NCEYV (Candidate of Engineering Sciences,
Associate Professor of the Department of Computer Science)

V.A. KIREEV (Post-graduate Student of the Department of Computer Science)
South-west State University, Kursk

SIMULATION MODEL OF RECOGNITION
OF AN EMERGENCY SITUATION WHEN CHANGING LANES ON HIGHWAYS

A simulation model of recognition of an emergency situation at changing lanes, which consists of the simulation
of cars driving on the two-lane roadway, the maneuver of changing lanes and the system of biasing assistance, including
the radar sensor and the onboard computer, processing its values, the statistical data obtained as a result of the simulation
model, two ways of identifying the maneuver of changing lanes have been developed.

Keywords: simulation model; distance; side interval; Lane Change Assist Systems; driver assistance systems;
active safety systems.

Neo5(139)2023




UHopMmayuoHHbIE cucmeMbl U MexHosI02uu

10.

11.

12.

13.

14.

15.
16.
17.

18.

19.

20.

Ne5(139)2023

BIBLIOGRAPHY (TRANSLITERATED)

Zajceva A.A. i dr. Vysokoproizvoditel'nyj vychislitel'nyj kompleks dlja intellektual'noj transportnoj
sistemy / A.A. Zajceva, N.O. Dudaev, E.A. Zajcev, D.K. Kil'makov // Jelektrotehnicheskie i
informacionnye kompleksy i sistemy, 2022. — T. 18. — Ne 2. — S, 107-120. — DOI: 10.17122/1999-5458-
2022-18-2-107-120. — EDN AIJRLH.

Gabdurahmanov L.R., Minnihanov R.N., Tinchurin R.F. Intellektual'nye transportnye sistemy -
sovremennaja koncepcija obespechenija bezopasnosti dorozhnogo dvizhenija. — Nauchnyj portal MVD
Rossii, 2022. — Ne 1(57). — S. 41-50.

Mjasnikov V.V., Agafonov A.A., Jumaganov A.S. Determinirovannaja prognoznaja model' upravlenija
signalami svetoforov v intellektual'nyh transportnyh i geoinformacionnyh sistemah. — Komp'juternaja
optika, 2021. — T. 45. — Ne 6. — S. 917-925. — DOI: 10.18287/2412-6179-CO-1031.

Banite A.V., Derjaga D.S., Leonenko O.V. Sovershenstvovanie gorodskoj transportnoj sistemy putem
vnedrenija adaptivnyh sistem upravlenija dorozhnym dvizheniem. — Avtomatika na transporte, 2021. — T.
7.—Ne 4. —S. 565-583. — DOI: 10.20295/2412-9186-2021-7-4-565-583. — EDN PNBMKR.

Poltavskaja Ju.O., Gozbenko V.E. Analiz faktorov, okazyvajushhih vlijanie na razvitie intellektual'nyh
transportnyh sistem v sub#ektah Rossijskoj Federacii. — Sovremennye tehnologii. Sistemnyj analiz.
Modelirovanie, 2022. — Ne 2(74). — S. 175-186. — DOI: 10.26731/1813-9108.2022.2(74).175-186.

Park K., Kwahk J., Han S.H. Modelling the Intrusive Feelings of Advanced Driver Assistance Systems
Based on Vehicle Activity Log Data: Case Study for the Lane Keeping Assistance System. — Int.J Automot.
Technol, 2019. — V. 20. — P. 455-463.

Perrier M.J.R., Louw T.L., Carsten O. User-centred design evaluation of symbols for adaptive cruise control
(ACC) and lane-keeping assistance (LKA). — Cogn Tech Work, 2021. — V. 23. — P. 685-703.

Wang X., Cheng Y. Lane departure avoidance by man-machine cooperative control based on EPS and ESP
systems. — J Mech Sci Technol, 2019. V. 33. — P. 2929-2940.

Arefnezhad S., Ghaffari A., Khodayari A. Modeling of Double Lane Change Maneuver of Vehicles. — Int.J
Automot. Technol, 2018. — V. 19. — P. 271-279.

Wada T. Simultaneous achievement of driver assistance and skill development in shared and cooperative
controls. — Cogn Tech Work, 2019. — V. 21. — P. 631-642.

Porubov D.M. i dr. Razrabotka sistemy uderzhanija v polose dvizhenija dlja kommercheskih transportnyh
sredstv / D.M. Porubov, A.V. Pinchin, D.Ju. Tjugin, A.V. Tumasov, P.O. Beresnev, V.V. Beljakov // Trudy
NGTU im. R.E. Alekseeva, 2019. — Ne 5(94). — S. 197-204.

Porubov D.M. i dr. Razrabotka sistemy kontrolja polosy dvizhenija na osnove tehnicheskogo zrenija/ D.M.
Porubov, A.A. Gladyshev, D.Ju. Tjugin, P.O., Beresnev, V.I. Filatov, A.V. Pinchin // Trudy NGTU im.
R.E. Alekseeva, 2020. — Ne 4(131). — S. 119-126.

Bakulov P.A. Prodvinutye sistemy pomoshhi voditelju kak osnova bezopasnosti obshhestvennogo
transporta. — International Journal of Professional Science, 2021. — Ne 6. — S. 53-59.

Beresnev P.O. i dr. Razrabotka sistemy kontrolja slepyh zon dlja kommercheskih transportnyh sredstv /
P.O. Beresnev, D.N. Zarubin, D.Ju. Tjugin, V.P. Mishustov, V.I. Filatov // Trudy NGTU im. R.E.
Alekseeva, 2021. — Ne 3. — S. 68-80.

Pawar K.S., Teli S.N., Shetye P. Blind-Spot Monitoring System using Lidar. J. Inst. Eng. India Ser. C,
2022.-V. 103. - P. 1071-1082.

Shirahmad Gale Bagi S., Moshiri B., Gharaee Garakani H. Blind Spot Detection System in Vehicles Using
Fusion of Radar Detections and Camera Verification // Int. J. ITS Res, 2021. — V. 19. — P. 389-404.
Yadav R., Dahiya P.K., Mishra R. Comparative analysis of automotive radar sensor for collision detection
and warning system // Int. j. inf. Tecnol, 2020. — V. 12. — P. 289-294.

Shishanov S.V., Mjakin'kov A.V. Sistema krugovogo obzora dlja transportnyh sredstv na osnove
sverhshirokopolosnyh datchikov. — Izvestija vysshih uchebnyh zavedenij Rossii. Radiojelektronika, 2015.
—Ne 2. —S.55-61.

Kuzin A.A., Mjakin'kov A.V., Shabalin S.A. Osobennosti konstrukcii antennyh reshetok avtomobil'nyh
radarov, postroennyh na osnove peredajushhih i priemnyh mnogojelementnyh modulej. — Izv. vuzov Rossii.
Radiojelektronika, 2021. — T. 24. — Ne 3. -S. 39-48. — DOI: 10.32603/1993-8985-2021-24-3-39-48.
Kireev V.A., Bobyncev D.O. Metod i algoritm raspoznavanija avarijnoj situacii pri perestroenii
avtomobil'nymi sistemami aktivnoj bezopasnosti. — Jekonomika. Informatika, 2022. —T. 49. — Ne 4. — S.
798-809.




Hay4Ho-mexHu4eckul xypHas

YK 004.891.3
M.A. BOXET'OBA

NPUMEHEHUE HEMPOHHBIX CETEM JIJI1 OGPABOTKU N30BPAKEHU
PEHTIT'EHOBCKUX UHCIHHEKIIMUOHHO-JOCMOTPOBBIX KOMIIVIEKCOB

Hckycemeennvie  Hetiponnble cemu noayuaiom 6ce Ooavuiee pazeumue OIS pPeuwenus 3a0ay
06HapydiceHuss 00beKmo8 U PACNO3HABAHUS 00PA308 HA U00PANCEHUSX PA3IUYHO20 NPOUCXOHNCOCHUSL.
Penmeenosckue usobpasicenusi, gopmupyemvie 6 PAMKAX MAMONCEHHO20 OOCMOmMpa npu pabome
UHCNEKYUOHHO-00CMOMPOBLIX  KOMIIEKCO8, 001a0alom Cneyu@uueckumu Cceoucmeamu u mpeoyom
0ONOIHUMENbHOU 00pabomKku 05 0OeCneyeHUss NPUMEHEHUS MEeXHOA02Ull MAUUHHO20 00yuenus. JlanHas
paboma nocesuena uccaed08aHUuI0 NPUMEHUMOCMU PA3IUYHBIX MOOeNel UCKYCCMBEHHbIX HEUPOHHBIX cemell
0l pewenusi 3a0ay MAMONCEHHO20 KOHMPONS C UCHONIb306AHUEM PEHMEHOBCKUX UHCHEeKYUOHHO-
00CMOMPOBLIX KOMNIEKCO8. B pesynomame onpedenenvl cocmag aHAIUZUPYEMbIX NPUSHAKOE 00BEKmMOo8
uHmepeca Ol AHAIU3A PEHMEeHOBCKUX U300PANCeHUll, COCMA8 aNeOPUMMO8 MAUUHHO2O 00yHeHUs.,
obecneuusaiowux HauLyHuiue Xapakmepucmuku 6 3a0a4ax aHaIu3a PeHmeeHOBCKUX U300pasiceHull,
nPo8edeHo NPOMOMUNUPOSAHUE MOOELCU MAUUHHO20 00YYEeHUs, A MAKNCE 8bIPAOOMAHbL NPEOIONCEHUsL NO
NPUMEHEHUIO U 00YHEeHUIO UCKYCCMEEHHBIX HEUPOHHBIX cemell 8 peuleHUY NOCMAGIeHHOU 3a0adu.

Knroueswie cnosa: peHmeeHoecmtﬁ KOHMpPOJlb, pEHMeeHOBCKUE u306pa9fcenu}z; MAMUHHOE o6yquue;
cucmembsvl asmomamudecKkoco pacno3nasanusl, ic/zaccugbukauu;z 06bexmos.
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APPLICATION OF NEURAL NETWORKS
FOR IMAGE PROCESSING OF X-RAY INSPECTION COMPLEXES

Artificial neural networks are increasingly being developed to solve problems of object detection and pattern
recognition in images of various origins. X-ray images generated as part of customs inspection during the operation of
inspection and inspection complexes have specific properties and require additional processing to ensure the use of
machine learning technologies. This work is devoted to the study of the applicability of various models of artificial neural
networks for solving customs control problems using X-ray inspection systems. As a result, the composition of the
analyzed features of objects of interest for the analysis of X-ray images, the composition of machine learning algorithms
that provide the best performance in tasks of X-ray image analysis were determined, prototyping of machine learning
models was carried out, and proposals were developed for the use and training of artificial neural networks in solving
the problem.

Keywords: x-ray inspection; x-ray images; machine learning; automatic recognition systems; object
classification.
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of learning languages with the help of modern computer technologies is considered, an analysis of existing solutions is
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MATEMATHYECKHUE AJI'OPUTMbI
N AJITOPUTMHUYECKASA TOPI'OBJISI HA BUPXKE

B cmamve paccmampusaiomces nekomopwvie acnekmol anzopummuieckou mopeosnu npu NOKynke u
npooasxce (QUHAHCOBLIX UHCMPYMEHMO8 Ha oupoice. B xauecmee npumepa paccmampusaemcs
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pesyrvmamvl, NPogedeH aHAU3 ONMUMATLHOU MOP206Ol Cmpameuu 6 3AGUCUMOCIU OM NAPAMEMmpPOas,
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MATHEMATICAL ALGORITHMS AND ALGORITHMIC TRADING ON THE STOCK EXCHANGE

The article discusses some aspects of algorithmic trading when buying and selling financial instruments on the
stock exchange. As an example, the mathematical model, which underlies many modern trading algorithms, is
described, a mathematical problem is formulated, the main results are presented, an analysis of the optimal trading
strategy depending on the parameters is carried out, prospects for further development and application of such
models on modern exchanges are indicated.
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B nacmoswee spems ece bonvuiee pazsumue noayiaem mexHouo2us RPoSPAMMHO-KOHQDUSYPUDYEMbIX
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ALGORITHM FOR DYNAMIC LOAD BALANCING OF A DATA PROCESSING CENTER NETWORK

BUILT USING SOFTWARE-CONFIGURABLE NETWORK TECHNOLOGY

Currently, software-defined networking technology is becoming increasingly developed. The use of centralized
management makes it possible to increase the efficiency of a network of data processing centers built using software-
defined networking technology. The article discusses the issues of dynamic load balancing of a data center built using
software-defined networking technology.

Keywords: software-defined network; data traffic balancing; data processing center.
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PEAJIN30OBAHHBIX HA OBOPYJIOBAHUU, PASBPABOTAHHOM
[0 14 AEKABPs 2002 TOJA

Iloxazano, umo pexomenoayua ITU-T G.821 onpedensem napamempvl owuOOK u HOpmbvl 074
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ERROR PARAMETERS ANALYSIS OF LOW-SPEED CHANNELS
AND PATHS IMPLEMENTED ON EQUIPMENT DEVELOPED BEFORE DECEMBER 14, 2002

It is shown that the ITU-T G.821 recommendation defines error parameters and norms for international digital
connections operating at speeds below the primary, using equipment developed before the adoption of the ITU-T G.826
recommendation of December 14, 2002. It is indicated that digital channels are considered to comply with the standards
if each of the two error indicators meet the requirements — the coefficient of seconds with significant errors and the
coefficient of blocks with background errors.

Keywords: quality of service; error parameter; digital network; coefficient of seconds with significant errors;
coefficient of blocks with background errors.
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VK 621.39
W.B. BEIIIKMHCKHIA, C.B. KOCTHH, J1.C. MULLINH, A.H. [IEPEBEP3EB

OINTUMM3AIINA BBIBOPA KABEJIS,
KAK CPEJIbI IEPEJIAYA NTH®OPMAIIMA O COCTOSIHUUA UCTOYHUKOB
BECHHEPEBOHHOTI'O IMTAHUSI OFBEKTA CBSI3H,
HA OCHOBE UMHUTAIIMOHHOM MOJEJIA Y JIJIUHUTEJISA
JIJISI AHTEP®ENCA RS-232

Cmampsi nocesawena auaiusy Memooo8 YEeiudeHus: PAacCmosiHus nepedauu uH@opmayuu o
COCMOsSIHUU UCMOYHUKO8 becnepebotinoco numarnus (UBIl) obvexma ceszu Ha b6aze nociedo8amenbHO2O
uumepdhetica RS-232. Asmopwvl ommeuarom, umo ucnoavzosarue MBIl u ycmpoticme MoHUmMopunea s6isemcs
He MOAbKO HeoOXo0uUMbIM Yclo8ueM OJid HAOeXHCHOU U CMAabulbHoU pabomvl UHDOPMAYUOHHO-
MENeKOMMYHUKAYUOHHBIX Cemell, HO U NO380JSen Npeodomepamums 603MONCHbIE He2AMUeHble S6/1eHUsl 8
camoul cucmeme dnekmpocnabcenus. [enaemcs 6v1600, umo yoanenwHwvili xkoumpons HUBII, umerowux
eOuHcmeenHblll  uHpopmayuonnvii uumepgetic RS-232, Hego3ModceH NO NpuyuHe O0SPAHUHEHHOCHU
paccmosHusa nepedadu dauHwvix. lIposedeno uccredosanue no onmumuzayuu evibopa Kabens, Kax cpeobvl
nepeoauu, ¢ UCNOIbL30BAHUEM UMUMAYUOHHOU Modenu YOnunumens 07 unmepgeiica RS-232 na 6baze
yughposoti mokoeo nemu.

Knwueevie cnosa: ucmounux 6€Cl’l€p€601/7H020 numadus, 3J1ei<mp00Ha6:)fceHue; cucmema
MOHUMOpPUHeA, UMUMAYUOHHAA Moae./lb,' MmoKoedas nenis.

@BemKI/IHCKI/H‘/’I N.B., Koctun C.B., Mumun /1.C., IlepeBep3eB A.H., 2023
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OPTIMIZATION OF CABLE SELECTION AS A MEDIUM
FOR TRANSMITTING INFORMATION ABOUT THE STATUS
OF UNINTERRUPTIBLE POWER SUPPLIES OF THE COMMUNICATION FACILITY,
BASED ON SIMULATION MODEL OF AN EXTENSION CABLE FOR THE RS-232 INTERFACE

The article is devoted to the analysis of methods for increasing the transmission distance of information
about the state of uninterruptible power supplies of a communication facility based on the RS-232 serial interface.
The authors note that the use of UPS and monitoring devices is not only a necessary condition for reliable and
stable operation of information and telecommunication networks, but also helps to prevent possible negative
phenomena in the power supply system itself. It is concluded that remote control of UPS with a single RS-232
information interface is impossible due to the limited data transmisson distance. A study was conducted to optimize
the choice of cable as a transmission medium using a simulation model of an extension cable for the RS-232
interface based on a digital current loop.

Keywords: uninterruptible power supply; power supply; monitoring system; simulation model; current
loop.
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IPHHIUIIBI HOCTPOEHUS MYJbTUCEPBUCHON CUCTEMBI
SAIMINEHHOU INTEPEJAYU NTHO®OPMALIUHA 11O HIMPOKOITIOJIOCHBIM
KAHAJIAM I U KAHAJIAM Y3KOMOJIOCHOM YKB-PAJTMOCBSI3 U

Cymb pewieHuss no Op2aHu3ayUYU UHMESPUPOBAHHOU 3AWULYEHHOU CUCTeMbl nepedadu UHgdopmayuu
3AKIOHAEemMcst 8  pa30eNbHOU  peanu3ayuy  MOOUTbHbIX YCMPOUCME MENeKOMMYHUKAyull  (cpedcmed
paouocesnsu, cpedcmea YOAIeHHO20 UWUPOKONOIOCHO20 O0CMYNA Ha baze nianuiema u cmapmgona) u
CHEMHBIX Ie2KO OMUYHCOaeMblx cpedcme kpunmoepaguueckoui sawumul ungopmayuu (CK3H1).

Kniouesvie cnoea: mynemucepsucnas cucmema nepeoauu UH@OpMayuy;, MpaHCHOPMHASL Cemb
WUPOKONOJIOCHOU Nepedayu OAHHbIX; KOH8epeeHYus cemetl paouocessu i UHGOPMAYUOHHBIX cemell.
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PRINCIPLES OF BUILDING A MULTISERVER SYSTEM
FOR SECURE TRANSMISSION OF INFORMATION OVER BROADBAND CHANNELS
AND NARROW BAND VHF RADIO CHANNELS

The essence of the solution for the organization of an integrated secure information transmission system is the

separate implementation of mobile telecommunications devices (radio communications, remote broadband access based
on a tablet and a smartphone) and removable easily alienated means of cryptographic information protection (SCSI).
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Keywords: multiservice information transmission systems; broadband data transmission transport network;
convergence of radio communication networks and information networks.
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METOAUKA OBOCHOBAHUA HOMEHKJIATYPbI
TUITOBBIX KOMIIVIEKTOB CPEJACTB CBA3U OIIEPATOPOB CBA3U
B UPE3BBIYAHHBIX CUTYALIUAX

B cmamve paccmampusaemcsi npobrema  Gopmuposanusi u  0OOCHOBAHUS PAYUOHATLHOU
HOMEHKILAMYPbl MUNOBLIX KOMIIAEKMO8 MEXHULECKUX CPeOCME C853U, UCHONb3YEMbIX ONEPAMOPAMU C853U OIS
OCHAWEHUSL V3108 C8A3U 6 CAYHaAe BO3HUKHOBEHUs 4PEe3sblHaliMblX cumyayui. Paccmompenvl nooxoovl K
pewienuio npobiemvl 060CHOBANHUS PAYUOHATLHOU HOMEHKIIAMYPbL 3aNACO8, U3LONCEHHbLE 8 HAYYHBIX pabomax
opyeux aemopos. Chopmynuposarna pewraemas 3a0a4a u NPUSEOeHa MAMeMamuieckds NOCMAaH08Ka 3a0aiu
6 hopme OnMUMUBAYUOHHOU 3a0aYU TUHEUHO20 NPOSPaAMMuposanus. B pabome npeonooxcena memoouxa
Gpopmuposanust u 000CHOBAHUS PAYUOHATLHOU HOMEHKIAMYPbl KOMHAEKIMO8 MEXHUYECKUX CPe0Cms Ces13u Oisl
OCHAWEHUSL V3108 C8A3U NpU B03HUKHOBEHUU YPE3BbIMAUHLIX U HeWMAMmHbIX CUmyayutl, Omiuyanuaics
BO3MONCHOCLIO (DOPMUPOBAHUS KOMNIEKMOE MeXHU4eckux cpeocmse. llpuseden npumep pacuemos no
Memoouxke no 0OOCHOBAHUI HOMEHKIAMYPbL, COCMOSUell U3 00HO20 U 08YX KOMNIEKMO8 MEeXHUUeCKUX
cpeocms ceasu. llokazana 603MONCHOCb OYEHKU CMOUMOCMU OCHAWEHUS Y3108 C65A3U KOMHIAEKMAMU
pasauunoco muna. Ha ocnosanuu nonyuenHvlx pesyibmamos cOeian 6bl00 O COCMOSMENbHOCHU
npeonazaemol MemoOuKU 1 603MONCHOCMU ee NPUMeHeHUsl OJIs1 pelueHusl 3a0ay 000CHOBANHUS PAYUOHATbHOU
HOMEHKIAMypbl U COCMABA MEXHULECKUX CPEOCME 8 COCABE KANCOOU Kame2opuu HOMEHKIAMYPbl.

Kniouegvie cnoesa: PaAyUOHANIbHAAL HOMEHKIamypa, obocrosanue HOMEHKanmypsvl, munoevie
KOMNJIeKmol, Memoduka; areopumm,; mamemamuiecKas MOO@]Zb,' mamemamuyeckas NOCMaro8Ka 3a0aqu.
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METHODOLOGY OF SUBSTANTIATION OF THE COMMUNICATION EQUIPMENT STANDARD
SETS NOMENCLATURE FOR TELECOM OPERATORS IN EMERGENCY SITUATIONS

The article deals with the problem of forming and substantiating a rational nomenclature of communication
equipment standard sets that used by telecom operators to equip communication nodes in case of emergencies. The
approaches to solving the problem of substantiating the rational nomenclature of reserves, set out in the scientific works
of other authors, are considered. The problem to be solved is formulated and the mathematical formulation of the problem
in the form of an optimization problem of linear programming is given. The paper proposes a methodology for the
formation and substantiation of a rational nomenclature of communication technical means sets for equipping
communication nodes in the event of emergency and emergency situations, characterized by the technical means sets
forming possibility. An example of calculations based on the methodology for substantiating the nomenclature consisting
of one and two communication technical means sets is given. The possibility of estimating the cost of equipping
communication nodes with sets of various types is shown. Based on the results obtained, a conclusion is made about the
consistency of the proposed methodology and the possibility of its application to solve the problems of substantiating the
rational nomenclature and composition of technical means in each category of nomenclature.
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YIK 621.391
A.I'. KOPKHH, C.A. KOPHMNJIOB

AJITOPUTM PACUETA KAHAJIBHOI'O PECYPCA 3BEHA MYJIbTUCEPBUCHOM
CETH CBSI3U C IPUOPUTETHOM JUCHUIIJIMHON OBCJIYKUBAHUS

B pabome npednoscen Ho8bILL anzopumm pacuema MUHUMATbHO HEOOX00UMO20 KAHANbHO20 pecypca
01151 obecneuenus mpebOBaAHUll K KAYecmay OOCIYIHCUBAHUA 360K 8 36€He MYIbMUCEPBUCHOL cemu C8:3U
(MCC), yyumuvigarowuii OUCYURTUHY OOCTYHCUBAHUSL ¢ npuopumemamu u npepuvigaruem. OcobeHHocmvio
aneopumma A6asemcsi UCNOIb308AHUe NACCUBHO20 MEMO0d NOUCKA HEeOOX0OUMO20 KAHAILHO20 pPecypcq.
Ilpeocmasnena cxema paspabomanro20 anzopumma, nposeoeHa NPosepKa e2o KOPPEeKMHOCU U OYeHUBAHUE
BLIMUCTUMENLHOU CLOHCHOCTIU.

Knrouesvie cnosa: zseno M)/JZleuCQpGMCHOlZ cemu, KAHAbHbIU pecypc,; anreopumm, ducuunﬂuua
O6Cﬂy9fcu6£lHuﬂ C npuopumemamu U npepovleanuem, 6eposAnHoCmb nonepbs.
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ALGORITHM FOR CALCULATING THE CHANNEL RESOURCE OF A MULTISERVICE
COMMUNICATION NETWORK WITH A PRIORITY SERVICE DISCIPLINE

The paper proposes a new algorithm for calculating the minimum required channel resource to meet the
requirements for the quality of service of applications in the link of a multiservice communication network, taking
into account the discipline of service with priorities and interruption. A feature of the algorithm is the use of a
passive method of searching for the necessary channel resource. The scheme of the developed algorithm is
presented, its correctness is checked and computational complexity is estimated.

Keywords multiservice network link; channel resource; algorithm, service discipline with precedence and
preemption; calls losses probability.
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HUHDOPMAIIMOHHAA FE3OIIACHOCTH U 3ALUTA HHD®OPMALIUU
VJIK 519.6

J.A. AJIEKCEEB, 1.H. BAXXEHOB, K.11. MSICHH, C.B. PAJIAEB

CIIOCOB KJTACCUPUKAIINA IIUD®POBBIX N30BEPAKEHUAM
KAK IIPEJBAPUTEJIbHBINA DTAI IIPU OCYHIECTBJEHUU CTETOAHAJIU3A

B pabome npeocmasnen oOun u3z 803MOMCHBIX 8APUAHMOE Kiaccudurayuu Gaiinos epaguieckux
Gopmamos. B kauecmsee npobrembl paccmMampueaemcs HUKUll NOKA3amenb  pe3yibmamueHOCHU
0OHAPYIICEHUS CME208I0INHCEHUU 8 YUDPOBBIX U300PANCEHUSX, 00YCI0BNEHHDI KAK PASHO0Opa3uem popmamos
npedcmasienuss Yupposvix uU300pasicenutl, ¢ OOHOU CMOPOHbL, MAK U PA3IUYHLIM  COOEPAHCAHUEM
(KoHmenmoMm) u3006pasiceHull ¢ Opy20l CMOPOHbL, U, KAK C1edcmeue, Smux )aKmopos, HeCmayuoOHaApPHOCMbIO
CMamucmuyecKux Xapakmepucmux O8YMEPHbIX CUSHANO08 (U300padiceHull), paccmampusaemvix ¢ MmouKu
3penus 00beKmos cme2anocpaguieHcKo20 ananusa.

B cmamuve npeonodceno 6 kauecmee npedsapumenbHo20 5mana npu 0CywecmeileHuu Cme2oanaiu3a
epaguueckux ailnos ocyuecmsiime npoyedypy Kiaccu@urkayuu yugdposvix u300pasiceHuil, OCHOBAHHYIO Ha
66e0eHUU KOIPDuyuenma mexkcmypupo8aHHOCMU, NO360IAI0Ue20 OMHECMU U300paddcenue K OOHOMY U3
HeCKONbKUX MUNO08, Xapakmepusylouux UHGHOpMayuoHHbIld KOHMEHN.

Llenvio pabomoi s815€MCA NOGbIUEHUE PE3YTILIMATMUBHOCIU CINE20AHANU3A YUDPOBIX U300padiceHul],
cooepoicawux cmezanoepauyeckyro uHgopmayuio.

Kniouesvie cnosa: yugposoe uzodpasicenue; onuna 601Hul; cecMeHmayus, MOHOXPOMHbIL YUACTOK,
KO huyuenm mexcmypuposanHoCcmu.

©AﬂeKceeB J.A., baxxenos N.H., Msacun K.W., Panaes C.B., 2023
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METHOD OF CLASSIFICATION OF DIGITAL IMAGES AS A PRELIMINARY STAGE
IN THE IMPLEMENTATION OF STEGANALYSIS

The paper presents one of the possible options for classifying graphic format files. The problem is considered to
be a low indicator of the effectiveness of the detection of applications in digital images, due to both the variety of formats
for the representation of digital images on the one hand, and the different content (content) of images on the other hand,
and, as a consequence of these factors, the unsteadiness of the statistical characteristics of two-dimensional signals
(images) considered from the point of view of objects of steganographic analysis information.

Ne5(139)2023




Hay4Ho-mexHu4eckul xypHas

In the article, it is proposed as a preliminary stage in the implementation of the steganalysis of graphic files to
carry out a procedure for classifying digital images based on the introduction of a texturing coefficient that allows the
image to be attributed to one of several types that characterize information content.

The aim of the work is to increase the effectiveness of steganalysis of digital images containing steganographic
information.

Keywords: digital image; wavelength; segmentation; monochrome area; texture coefficient.
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METO/]I ®OPMHUPOBAHUA JOKHON NHOPOPMAIIMOHHOMN CUCTEMBI
JIJIA 3BAIATHI UH®OPMAIIMOHHO-TEJJEKOMMYHUKAIIMOHHOM CETH

Paccmompen  memoo  popmuposanusn  n0d#cHot  UHGOPMAYUOHHOU  cuciembl Ol 3AUUMbL
UHDOPMAYUOHHO-THENEKOMMYHUKAYUOHHOU cemu. Memoo no3zeonsem obecneuums coKpawjenue Koauvecmsa
9eMEHMOB  NOHCHOU — UHPOPMAYUOHHOU —CUCHEMbl U  NOBbllUeHue O0O0CMOBEPHOCMU  OOHAPYIHCEHU.
HEeCAHKYUOHUPOBAHHOZO 6030eticmeus Ha ungopmayuounvie  pecypcol uHgopmayuonmo-
MENeKOMMYHUKAYUOHHOU — cemu, — umeroujeli  OOCMAmMoOyHO  OONbWIOU  pasmep U CYWECMBEHHYIO
MeppUmopuanIbHyIo pacnpeoeienHocmb.

Knroueevie cnosa: unH@opmayuoHHO-meneKOMMYHUKAYUOHHASL CeMb, NONCHASL UHDOPMAYUOHHAS
cucmema, 6a3a OaHHBIX, UHGOPMAYUOHHDLI HOMOK, UHPDOPMAYUOHHAS OE30NACHOCTb.
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METHOD OF FORMATION OF FALSE INFORMATION SYSTEM FOR THE PROTECTION

OF AN INFORMATION AND TELECOMMUNICATIONS NETWORK

The method of forming false information system for the protection of information and telecommunication
networks is considered. The method makes it possible to reduce the number of elements of a complex information system
and increase the reliability of detecting unauthorized impact on information resources of an information and
telecommunications network, having a sufficiently large size and significant territorial distribution.

Keywords: information and telecommunication network; false information systems; database; information flow;
information security.
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B.B. BEPMDKHUMKOB, JI.A. TYJISIMKUH, B.A. TAPYCOB

MOAXO0]I K ABTOMATHU3AILIMU ONPEJIEJEHUS CJIOBECHOM PA3SBOPYUBOCTH

HA OCHOBE MOBHWJIBHOI'O ANDROID-YCTPOMCTBA

IIpeonooicern nooxo0 k asmomamuzayuu Ipoyedypvl ONpedeieHUs Cl08eCHOU pazdopuusoCcmu Ha
ocHoge mobunbroeo android-yempoticmea. Ilpouszeedena oyenka ebiucpbiiia o ONepamusHOCu.

Knrouesvie cnosa: cnosecnas pa360pqu60cmb; asmomamu3ayus, npoepaMMHO—annapamelﬁ

KOMnJjieKc.
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APPROACH TO DETERMINATION AUTOMATION VERBAL INTELLIGIBILITY
BASED ON MOBILE ANDROID DEVICES

An approach to automatic procedures for determining verbal intelligibility based on the android mobile device
is proposed. Profit was assessed in terms of efficiency.

Keywords: verbal intelligibility; automation; software and hardware complex.
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APXUTEKTYPA IEHTPA
MOHUTOPUHI A UH®OPMAIIMOHHOM BE3OINACHOCTH

Paccmompena neobxooumocms @Hedpenus yenmpa MOHUMOPUHea UHGOPMAYUOHHOU be3onacHocmu
(Security Operations Center — SOC) ons obecneuenuss uHghopmayuonnol 6€30nACHOCMU 8 OPeAHUIAYUSIX,
AGNANWUXCE  00bEKMOM — KPUMUYECKOU — UHGOpMmayuonHou  un@pacmpykmypol.  Takoce nposeden
CPABHUMENbHBIL  AHATU3 BAPUAHMOE APXUMEKMYPbl NOCMpoenuss maxozo yeumpa. Illpednooicennas
apxumexmypa uewnezo nocmpoernus SOC moocem 6vbimb UCHONL308AHA NPU NPOESKMUPOBAHUU CUCHIEMbL
O0OHapydiceHust, NPedynpelcoeHus U TUKGUOAYUU NOCIeOCMBUL KOMNLIOMEPHBIX AMAaK HA UHPOPMAYUOHHbIE
pecypcol 06beKkma Kpumu4eckou UH@GOPMAYUOHHOU UHDPACMPYKMYPb.

Knioueswie cnosa: yenmp monumopunea ungpopmayuonnoil voezonacnocmu — SOC; xpumuueckas

UHDOPMAYUOHHASL UHPPACMPYKMYPA; ABMOMAMUUPOSAHHASL CUCTEMA YIPAGICHUS, KOMNbIOMEPHAsL AMAaKd;
KOMNbIOMEPHBLI UHYUOEHM.
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ARCHITECTURE OF THE CENTER INFORMATION SECURITY MONITORING

The necessity of implementing an information security monitoring Center (Security Operations Center —
SOC) to ensure information security in organizations that are the object of critical information infrastructure is
considered. A comparative analysis of the architecture options for building such a center is also carried out. The
proposed architecture of the external SOC construction can be used in the design of a system for detecting,
preventing and eliminating the consequences of computer attacks on the information resources of a critical

information infrastructure facility.
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system; computer attack; computer incident.
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