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UHopMayuoHHbIe cucmeMbl U mexHosI02uu

MATEMATHYECKOE U KOMIIBIOTEPHOE MOJIEJIUPOBAHUE
VK 654.026

B.B. BE3PYYKO, B.M. MMUPOHOB, B.K. CAHCEBNY, A.M. CEHTAKOB

METOAUKA MHOI'OKPUTEPUAJIBHOTI'O CUHTE3A
UT'POBBIX MAPKOBCKHUX CTPATEIMI YIIPABJIEHUS
PECYPCAMMU CETHU CBA3HU

B cmamwve paccmompenuvl sonpocwl uccredosanus d¢hghexmusHocmu PYHKYUOHUPOBAHUS Cemu C853U
C YyUemom NepexooOHbIX NpPOYecco8, GbI3GAHMBIX USMEHEHUeM COCMOAHUL NOMOKA MmMpebosaHull Ha
00CHyIHCUBAHUE, COCMOSIHUSL pecypca cemu  C8A3U 6 YCA0GUAX NPeOHAMEPEHHLIX O0eCpyKMUGHBIX
6030eticmeuil. Paspabomana memoouxa MHO2OKPUMEPUATILHOZO CUHME3A USPOBLIX MAPKOBCKUX CIpame2uil
VNpasnenus pecypcamu cemu C6d3U, KOMOopdas No3801iem ONnpeoeisimsd 2apaHmupO8aHublll CpeOHUl
BHIUCPBIUL CEMU CEA3U 8 YCIOBGUAX 0eCMPYKMUBHBIX 6030eUCmEuil npu mexkyuwem Habaooaemom coCcmosHul
cemu. Jlokazana HeobOX00UMOCHb NOCMPOeHUs IPPEKMUBHBIX GbIUUCTUMENLHBIX AI2OPUMMO8, KOmopbie bl
NO380IUNU OCYUeCMBIIAMb onpedelieHue NOMEeHYUATbHbIX 803MONCHOCMEL CemU C853U 8 YCI0BUIX CLONCHOU
00CMAaHOBKU U USMEHSAIOWEUCs HAZPY3KIU OM NOIb308ameell 8 PealbHOM MACUMabe epemeHu.

Knrwouesvie cnosa: pecypcwi cemu cesa3u; Memoosbl meopuu uep, Mooeauposanue.
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Hay4Ho-mexHu4Yeckull XypHan

V.V. BEZRUChKO (Candidate of Engineering Science, Associate Professor, Employee)
V.M. MIRONOQV (Candidate of Engineering Science, Employee)
V.K. SANSEVICh (Candidate of Engineering Science, Associate Professor, Employee)

A.M. SENTYaKOV (Employee)
The Academy of Federal Security Guard Service of the Russian Federation, Orel

METHOD OF MULTI-CRITERIA SYNTHESIS OF GAME MARKOV STRATEGIES
FOR MANAGING COMMUNICATION NETWORK RESOURCES

The article deals with the issues of studying the efficiency of the communication network operation, taking into
account transients caused by changes in the flow of service requirements, the state of the communication network
resource under conditions of deliberate destructive influences. A method of multi-criteria synthesis of game Markov
strategies for managing communication network resources is developed, which allows determining the guaranteed
average gain of the communication network in the conditions of destructive influences at the current observed state of
the network. It is proved that it is necessary to build effective computational algorithms that would allow determining
the potential capabilities of a communication network in a complex environment and a changing load from users in real
time.

Keywords: resources of a communication network; methods of game theory; modeling.
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YK 303.732.4
A.B. BAXPVIIEB, E.K. MOJIYAHOB

CTPYKTYPHO-®YHKIIMOHAJIBHBIN AHAJIN3 ®OPMHUPOBAHUA
KOMIO3UIMOHHBIX JIEKTPOXUMUYECKUX MOKPHITHIA
METOAOM COBMECTHOI'O JIEKTPOXUMHWYECKOI'O OCAXKAEHUSA

B cmamve onucvieaemcs memoodonozcuueckuii noOX00 K HUCIEHHOMY UCCIe008AHUI0 Rpoyeccd
COBMECMHO2O  INEKMPOXUMUYECK020 —ocadcoenus. IIpogeden  cmpyKmypHO-QYHKYUOHATbHLII — AHATU3
QuauUecKuUx U INEKMPOXUMUYECKUX RAPAMEmpPOos, GIUAIOWUX HA uccredyemulii npoyecc. Paspabomana
MHO2Onapamempuyeckas cucmema ypasrenut, onucwvigarowas npoyecc CO0, 6 Komopou yuumvléaemcs
2UOPOOUHAMUKA ITIEKMPONUMA, NPOYECChl INEKMPOXUMUYECKO20 OCANCOCHUST MEMALIUYECKOL Mampuybl U
aocopdoyuyu Hanouacmuy Ha nosepxHocmu pabouezo snexkmpooa. Pazpabomana memoouxa uuciennozo
uccneoosanus npoyecca COO npu pasiuyHbIX NAPAMEMPAX DNEKMPOXUMUUECKO20 OCANCOCHUS U
euopoouHamureckux ycaosusix. Ilposeden ananus noiyueHHviX pe3yibmamos U ux 6blNoJHeHda gepuurayus
€ IKCNEPUMEHMATLHLIMU OAHHBIMU.

Knwuesvie  cnosa:  cosmecmuoe  I1EKMPOXUMUHECKOE — OCAINCOEHUe,  MAMeMamuieckoe
Mooenuposanue, CUCMEMHbIL AHATUS.
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STRUCTURAL AND FUNCTIONAL ANALYSIS OF FORMATION COMPOSITE
ELECTROCHEMICAL COATINGS BY THE ELECTROCODEPOSITION METHOD

The article describes a methodological approach for numerical study of the electrocodeposition process. A
systematic approach is implemented for mathematical description of the process. A multiparametric system of
equations, that describes the process, is developed. The model considers the hydrodynamics of the electrolyte, the
electrochemical deposition processes of the metal matrix and the nanoparticles adsorption on the surface of the
working electrode. On the mathematical model basis, the ECD process of AI203 nanoparticles and Cu metal matrix is
investigated. The analysis of the obtained results and their verification with experimental data was carried out.

Keywords: electrocodeposition; mathematical modeling; systems analysis.
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H.N. PABMHUHA, A.E. TPYBUH, N.0. TPYBUHA, A.O. HIMJIEHOK

A ®POBOM PYBJIb KAK TPEThS ®OPMA JTEHET B POCCUH

B cmamuve uccnedyemcsa pazsumue OesHaruunvlx paciemos 6 Poccuu. Paccmompenst nepcnekmusbl
66edenus 6 Poccuu yughposoeo pyons kax mpemvei hopmel OeHee U €20 (QYHKYUOHUPOBAHUS 8 PAMKAX
HAYUOHANLHOU NIAMENCHOU cucmemvl cmpausl. IIpoananuzuposanvl OCHOBHbIE ACNEKMbl Peanu3ayull
npoyecca enedpenus yugposozo pyonsa. Beiasnenvl npeumywecmea u Hed0ocmamxu yugpoeoti anomul u ee
omauyue om Kpunmosanomol. H3yuen 3apy0edcHblll onvim 3anycKa u mecmuposaHus Yuppoewix 8aniom.
IIpeonoowcenvl uemvipe 5mana 66e0eHisi 8 0EHeNCHbI 060pOm YuGpoeo2o pyois ¢ ux 060CHOBAHHOCHBIO.

Knwouesuvie cnoea: yugposou pyons, besnanruunvie pacuemvl, yugposas 6anoma, Kpunmosaioma,
Llenmpanvuwiii 6ank,; 0enedcHoe obpauenue, HaYUOHAIbLHASL NIAMENCHAS CUCmeMa.
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DIGITAL RUBLE AS THE THIRD FORM OF MONEY IN RUSSIA

The article examines the development of non-cash payments in Russia. The prospects for the introduction of
the digital ruble in Russia as a third form of money and its functioning within the national payment system of the
country are considered. The main aspects of the implementation of the digital ruble implementation process are
analyzed. The advantages and disadvantages of the digital currency and its difference from the cryptocurrency are
revealed. The foreign experience of launching and testing digital currencies has been studied. Four stages of the
introduction of the digital ruble into monetary circulation with their validity are proposed.

Keywords: digital ruble; non-cash payments; digital currency; cryptocurrency; Central bank; money
circulation; national payment system.
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YK 316.4, 338, 681.518
WNHDb bMHb, N.C. KOHCTAHTHUHOB, M.A. ®EJIOTOBA

BbIBOP KOMAHJIHBIX MEKJIYHAPOAHBIX OBPA30OBATEJ/IBHbBIX
BU3HEC-IIPOEKTOB C UCITIOJIb30BAHUEM TEXHOJIOT U «MATKHUX»
BBIYUCJEHUM: PE3YJIbTATHI IPAKTUYECKHUX UCCJIEJJOBAHUM

B cmamve npeocmaenenvl Hayunvie u npakmuyecKkue pesyibmamsl, CEA3AHHbIE C ONMUMATLHBIM
8b100POM NPOEKMA C UCNONb30BAHUEM MEXHONO02UU (MASKUXY» BbIYUCIEHUU (Memo0d aHAIU3a Uepapxui —
MAH T. Caamu). Onucvigaromes mpe6osanus K 3QHeKxmusHbimM npoexmam U mexHoI02Uy YnpasieHus umu
(«Mazudeckull  NPOEKMHbLL — MPEY2ONbHUKY,  «OUAZPAMMbL  MPeb08aHUly,  «MOOelb  OANAHCO8Y).
IIpeonacaemces onucanue npoekma Kax @peuma, cOCMose20 U3 HeCKOIbKUX COMO8: «KIACC KIOYeBblX
mexnonoeuty — IT, BIO, NT u m.0., npusooumcs madbauya maxux mexHoaio2ull ¢ OYeHKOU NepCneKmueHOCmu
UX NPOEKMUPOBAHUL NO CAEOVIOWUM NAPAMEMPAM. «20PU3OHM NPOSHO3A», «BEPOIMHOCb Peanu3ayuuy,
«COYUATbHASA 80CMPEDOBAHHOCIbY U «PLIHOYHBIN NOMEHYUANLY, «HANPABIeHUs 0esmeNbHOCU KOMAHObL 8
npoexmey,; «popma/popmamel pabomul komanovl ¢ npoexmeyn. [loopobno onucwvisaemcs MAH-uepapxus
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ONMUMANILHOZO — 6b100pA  NPOEKMA U Pe3Vabmamsl  MYJIbMUIKCNEPMHBIX — OYEHOK — NPeOIONHCEHHBIX
anemepuamue npoekmos. Paccmampusaemcs  cucmema KPl-oyenku anvmepnamuenvix npoexmos,
sKIIOYAOWAs 6 cebsl NOKA3AMeNU «CEAZHOCIMUY, «CIONCHOCIUY, «VMUIUMAPHOCIU/APAMAMUYHOCTIUY U
CUHHOBAYUOHHOCMUY NPOEKma. B 3akmiouenue npusoosmcs u Kpamko AHATUZUPYIOMCS NPAKMUYecKue
pesyaomamol MAH-mooenuposanus. Ilpusooumces obwas nocmanoska 3adauu eévibopa npoexkma (a3man Ne 3
UHMEe2PATbHOU CUCTEMbL MOOEell YRPAGLEHUS MENCOVHAPOOHBIMU 00PA306aAMENbHbIMU OU3HEC-NPOeKmamu)
U ee C653U C 3a0aUamu CMENCHBLX IMANO8.

Kniouesvle cnosa: ynpasnenyeckuii npoexm, «Ma2uieckuii mpey20abHuK YNpagieHus npoekmamuy;
MEXHONO02UU «MSCKUX» BbIYUCTCHUI, KIACCHL KIHOYEbIX/NEPCHEeKMUBHBIX MEXHOA02UU, aTbMePHAMUGHbIE
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SELECTION OF INTERNATIONAL TEAM TEAMS
EDUCATIONAL BUSINESS PROJECTS USING SOFT COMPUTING TECHNOLOGIES:
RESULTS OF PRACTICAL RESEARCH

The article presents scientific and practical results related to the optimal choice of a project using soft
computing technologies (the hierarchy analysis method — MAI T. Saati). Requirements for effective projects and their
management technologies are described («magic project triangley, «requirements diagramsy, «balance modely). A
description of the project as a frame consisting of multiple slots: «key technology» — IT, BIO, NT, etc., a table of such
technologies, assessment of their design on the following parameters: «forecast horizony, «probability», «social
demandy» and «market potentialy; «activities of the team in the project»; «form\formats team work in the project». The
MAI hierarchy of optimal project selection and the results of multi-expert evaluations of proposed project alternatives
are described in detail. We consider the system of KPI-evaluation of alternative projects, which includes indicators of
«connectivityy, «complexityy, «utility/pragmatism» and «innovation» of the project. In conclusion, the practical results
of MAI modeling are presented and briefly analyzed. The General statement of the project selection task (stage 3 of the
integrated system of management models for international educational business projects) and its relation to the tasks of
related stages is given.

Keyword: management project, «magic triangle of project managementy, soft computing technologies, classes
of key/promising technologies; alternative projects; criteria for evaluating project effectiveness; generalized scenario.
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YIK 332.012.2

E.A. KOHHUKOB, IT.A. TTAIIMHUHA, J.I'. POANMOHOB

BJUSHUE NTHO®OPMAIIMOHHOM CPE/JIbI
PETHOHAJIbHOM COIUAJIbBHO-SKOHOMHYECKON CUCTEMBI
HA ITOTPEBJIEHUE AJIKOI'OJISI HACEJIEHUEM

OOHumM U3 3HAYUMBIX NAPAMEMPOS, ONPeOeTIOWUX PA3GUMUE PESUOHATLHOU  COYUATbHO-
9KOHOMUYECKOU CUCMeMbl AGNACMNC NPUBEPHCEHHOCHb HACENeHUs K NnompebieHuto aikozons. Jlanuwbiil
axm 00ycroeieH MHO20MEPHOCMbIO 8030eliceus NoCie0Cmeull nompeoOienus dIKo20is HA UHble
napamempusl pa3eUmMus pPe2UOHANbHOU — COYUANbHO-IKOHOMUYECKOU CUCmeMbl, KaK MeOuyuHcKue u
coyuanbHvle, MAax U 3KoHomMuyeckue. 1Ipu smom npoyecc KOHMPOAA U YNpagieHus nompe0dieHuem aiKo2ois
A61emcsi OOCMAMOYHO HEOOHO3HAYHbIM U Oopozocmosiwum. OOHAKO, npoyecc KOHMPOIs U YNpAasieHUs
Modcem  Oblmb  HOCMPOEH 4epe3 MHOJICeCmE0 KAHAN08 6030elCmeus Ha HAaceleHue, GKIYds
unpopmayuonnvie. Lleavio Oannou pabomvi sA6A8eMCA UOSHMUPDUKAYUSL MAMEMAMUYECKOU CheyuduKu
BAUAHUL UHDOPMAYUOHHOU CPedbl PeSUOHATbHOU COYUANbHO-IKOHOMUYECKOU CUCmeMbl Ha nompebieHue
ANKO20NS HACeNeHUeM, C YYemoM MHO20MEPHOU cheyuuky avanusupyemou cucmemsl. llonyyennvie
Pe3VIbmamyl NO360AI0M  2eHEepUpO8ams COBOKYNHOCMb peuleHuti 8 001acmu ynpaeieHusi MoHANbHOU
KOMHOHEHMOU UHMOPMAYUOHHOU Cpedbl Pe2UOHANbHOU COYUANLHO-IKOHOMUYECKOU CUCHEMbl C Yelblo
UsMeHeHUs 06vemMo8 nompebieHUs AIK020JIA.

Knwuesvie  cnoga:  pecuonanvhas — cOYUANbHO-IKOHOMUYECKAS — CUCMEMA;,  AIKO207b;
unpopmayuonHas cpeda; HOBOCMHOU POH, MOHANLHOCTY.
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INFLUENCE OF INFORMATION ENVIRONMENT
OF THE REGIONAL SOCIO-ECONOMIC SYSTEM ON ALCOHOL CONSUMPTION

One of the significant parameters determining the development of the regional socio-economic system is the
population's commitment to alcohol consumption. This fact is due to the multidimensional impact of the consequences
of alcohol consumption on other parameters of the development of the regional socio-economic system, both medical,
social, and economic. At the same time, the process of monitoring and managing alcohol consumption is rather
ambiguous and expensive. However, the process of control and management can be built through many channels of
influence on the population, including information channel. The purpose of this study is to identify the mathematical
specifics of the influence of information environment of the regional socio-economic system on alcohol consumption by
the population, taking into account the multidimensional specifics of the analyzed system. The results allow to generate
a set of solutions in the field of managing the tonal component of the information environment of the regional socio-
economic system in order to change the volume of alcohol consumption.

Keywords: regional socio-economic system; alcohol; information environment; news background; tonality.
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YK 37.014.544
O0.1. MOPO30BA, A.B. CEMEHUXWHA, 1.H. TOPT'AYEB, A.A. ®EJIOTOB

HUP®POBASI TPAHC®OPMALUA POCCHﬂCKOFQ OBPA3OBAHUA
KAK I''IABHBIX BEKTOP PA3ZBUTHUA HUP®POBOU JKOHOMMUKHAU

B cmamve uccrneoosanvl axmyanvhvle 60RPOCHL  POPMUPOBAHUS YUPDPOBOT IKOHOMUKU U
nPOOOIdICAIOWENCs YUPPOBOTl PeoNOYUU 8 cucmeme poccutickoeo obduecmsa. OmmeyeHo, 4mo cmeHd
HAYUHBIX NApaoucM 60 6Cex 00NACMAX 3HAHUL HeUu30eXHCHO 3ampazusaem u cucmemy o0pazoeanus, d
npoyeccol ee mMpancghopmayuu nO3605I0M MAKCUMATILHO UCHONb308AMb 00PA308aMENbHbII NOMEHYUA
Cyuecmeyrouux u NepCneKMuHbIX YUGPOBbIX MexHOI0Ul.

B ces3u ¢ amum, npoananuzuposanvl cospemeHnvle 00paz0eamenbibie MexHoI02Uu, KOmopule Obliu
AKMUBHO UCNOIb308AHbL U AOANMUPOBAHbL 6 YCIOBUSX BHE3ANHO20 NePexo0d CUCHEMbl POCCUUCKO2O0
06pazosanus na ounaiH-o0yueHue. OnpeoeieHbl HaNpasieHus U NEPCReKmuesbl Yupposol mpanchopmayuu
poccuiickoeo 06pazosanus, 00ecneuusaiowue eKmMopHoe pazsumue o0Owecmsea u e20 COOMEemcmsue
YuUpposoil dKOHOMUKU 6 yeloM. Bwloenenvl nepcnekmughvie 001acmu Yupposvix peuleHutl, Komopwle
NO3BONAM  YCOBEPUEHCMBO8AMb  00PA308AMENbHbIE NPOYECchl U  OYOYm  GbICMYNAmb  OOMUHAHMAMU
paszsumus 06pazoeanusi Ha brudcaliuiee decsimuiemue.

Knwouesvie cnosa: yugpposas sxonomuka;, yugposas mpancopmayus, cucmema oOpa3o8anus;
yugpposvie mexrono2uu.
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DIGITAL TRANSFORMATION OF RUSSIAN EDUCATION
AS THE MAIN VECTOR OF DIGITAL ECONOMY DEVELOPMENT

The article examines the current issues of the formation of the digital economy and the ongoing digital

revolution in the system of Russian society. It is noted that the change of scientific paradigms in all fields of knowledge
inevitably affects the education system, and the processes of its transformation make it possible to maximize the
educational potential of existing and promising digital technologies. In this regard, modern educational technologies
that were actively used and adapted in the context of the sudden transition of the Russian education system to online
learning are analyzed. The directions and prospects of the digital transformation of Russian education that ensure the
vector development of society and its compliance with the digital economy as a whole are determined. Promising areas
of digital solutions that will improve educational processes and will be dominant in the development of education for
the next decade are highlighted.
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PA3PABOTKA OHTOJOTMYECKOM MOJEJIM CUCTEMbBI CEPTU®UKAIIAN

WUMIIOPTHOI'O OBOPYJIOBAHMUS 1)1 POCCUMCKOI'O PBIHKA

B pabome paccmompenvi  acnekmvi  NpUMEHEHUSsI  OHMONO2UU  HPU  NPOEKMUPOBAHUU
UHDOPMAYUOHHBIX —cucmeM opeanuzayutl 6 cgepe cepmupurayuu 060pyodosanus U 00OCHOBAHA
YenecoodpasHOCMb OHMOI02UYECK020 N00X00da K ux pazpabomke. Taxoice 8 cmamve nPUBOOAMCa NOOX00bl K
CO30AHUIO OHMONO2UL NPeOMEemMHOU 00Aacmu, npeodiazaemcs U ONUCLIBAeMCs KOMOUHUPOBAHHBIL CNOCOO
Gopmuposanuss OHMONO2UU, OCHOBAHMBIL HA UCHONLIOBAHUU VICE CYUeCMBVIOWUX OHMOLO02UL, KOMOopbvle
Xopouwio nodoepacusaromca 61a200aps YCUIUAM OMKPbIMOo20 coobwecmea. Asmopamu o06cyxcoaemcs
PaspabomanHas OHMONO2UYECKAs MOOelb CUCeMbl CepmMU@UKayuy UMNOPMHO20 000pY008anus 04
POCCUTICKO20 PUIHKAL.
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DEVELOPMENT OF THE ONTOLOGICAL MODEL OF THE CERTIFICATION SYSTEM
OF IMPORTED EQUIPMENT FOR THE RUSSIAN MARKET

The paper considers aspects of the use of ontologies in the design of information systems of organizations in
the field of equipment certification and substantiates the expediency of an ontological approach to their development.
The article also provides approaches to the creation of domain ontologies, proposes and describes a combined method
of ontology formation, based on the use of existing ontologies, which are well supported thanks to the efforts of the open
community. The authors discuss the developed ontological model of the import equipment certification system for the
Russian market.

Keywords: ontology; equipment certification system; ontological model.
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K ®OPMAJIM3ALIMY TIOKA3ATEJIEN D®OEKTUBHOCTH
KOMILIEKCHOTI'O UCITOJIb30BAHUS MTHOOPMAILIMOHHLIX PECYPCOB
B CUCTEME PACIPEJEJEHHBIX CHTYALIIMOHHBIX IEHTPOB

B cmamwe npednosicen nayuno-memoouueckuii nooxoo, no38oaA0WUll hopMaru306ams nokazamenu
I pexmusHOCmU KOMNIEKCHO20 UCHOb308AHUSL UHPOPMAYUOHHBIX PECYPCO8 @ CUCeMe PACHPe)eNeHHbIX
cumyayuonnvix yeumpos (CPCL]). B ocHosy noodxoda nonodiceHo npedcmasienue npoyecca
UHDOPMAYUOHHO-AHATUMUYECK020 obecnedeHus opearnog eocyoapcmeerntol énacmu (OI'B) 6 sude npoyecca
peutenus psoa CneyuaibHblx 34044, 88e0eHle YaACMHbIX noxkazamenel 3ppekmueHocmu 0as IMux 3a0ay u
Gopmuposanue na ocnose ux ceepmku 0000ujeHHO20 noxazamensi IPGeKMmueHoCmU KOMNAEKCHO20
ucnonb308anus un@opmayuonnvix pecypcos ¢ CPCIJ.

Knwouesvie cnosa: spgexmusnocmsv, uHGOpMAYUOHHBIL pecypc, cucmema pacnpeoenreHHbIX
CUMYAYUOHHBIX YEHINPOS.
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SCIENTIFIC AND METHODOLOGICAL APPROACH TOWARDS THE FORMALIZATION
OF PERFORMANCE INDICATORS INTEGRATED USE OF INFORMATION RESOURCES
IN THE SYSTEM OF DISTRIBUTED SITUATION CENTERS

The article proposes a scientific and methodological approach that allows to formalize indicators of the
effectiveness of the integrated use of information resources in the system of distributed situational centers. The
approach is based on the presentation of the process of information and analytical support of public authorities in the
form of a process for solving a number of special tasks, the introduction of private performance indicators for these
tasks and the formation, based on their convolution, of a generalized indicator of the effectiveness of the integrated use
of information resources in the system of distributed situational centers.

Keywords: efficiency; information resource; a system of distributed situational centers.
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0O.C. HUKHUTEHKO, O.B. 3AXAPOBA, C.II. IIETPOB, B.1. PAKOB
Ob YIIPABJIEHUH B KOMBUHHUPOBAHHbBIX CUCTEMAX TEIIJIOCHABXEHUWSA

Paccmampusaiomea 3asucumocmu memnepamypHo20 pexcuma 30aHuti 0m cOOMHOUEHUs OblICMPbIX
U MeONeHHbIX MeNnl06blX NOomepb U USMEHeHUs Nnapamempos MenjioHOCUmens 6 Mmeniogou cemi.
Ilpeonazaiomcsa cxemuvie peuwenus u areopummsl pabomot CAY.

Kniouesvie cnosa: asmomamuszayus; cucmema menioCHAONHCEHUS, NUKOBbIU MeNnI0UCTOYHUK,
JIOKANBHYLIL KOHMYP, Oblcmpble U MeONeHHble MenIOnomepu.

CIIUCOK JIMTEPATYPbI

1. TIlerpor C.II., MaskoB M.H. AHanu3 ¥ CHHTE3 CHCTEMBI YIIPaBIICHUS MPOIECCOM Mepeaadn
TEIUIOBOH DJHEPrUM B KOTCHEPAIMOHHOW CHUCTEME ICHTPAJIM30BAHHOTO TEIUIOCHAOKEHHUS:
MoHorpadus; mon oOmel pemakuued n-pa TexH. Hayk, npod. AWM. Cysgamsuesa. — Opein:
Mznarensckuii nom «Opnuk u K», 2009. — 314 c.

2. Myxun O.A. ABTOMaTH3alMs CUCTEM TEIUIOra30CHAOKEHHUS U BEHTHJIAIMK: yueO. mocolue s
By30B. — MH.: Beicu. mik., 1986. — 304 c.

3. Pilipenko A.V., Petrov S.P. Air Temperature Control System in a Building on the Basis of
Mathematical Modelling / VIII International Scientific and Practical Conference «Information
and Measuring Equipment and Technologies» (IME&T 2017); DOl.org/10.1051/
matecconf/201815501041; MATEC Web of Conferences 155, 01041 (2018) (SCOPUS).

4. Yucrosuu C.A. ABTOMaTHYECKOE PEryJMpOBaHUE PAcXona TEIUIa B CHCTEMAaxX TEIJIOCHAOKEHUS
u ororuienus: — JI.: Ctpouuznar, 1975. — 160 c.

5. Pilipenko A.V., Petrov S.P. Computer Simulation and Modelling System of Non-Stationary Heat
Exchange Processes // VIII International Scientific and Practical Conference «Information and

Measuring Equipment and Technologies» (IME&T 2017);
DOl.org/10.1051/matecconf/201815501036; MATEC Web of Conferences 155, 01036 (2018)
(SCOPUS).

6. CoxonoB E.A. Terumodukanus u TEIIIOBbIE CETH: YYEOHHK JUISL By30B. — 7-€ U3I., CTEPEoT. — M.:
WznarensctBo MOU, 2001. — 472 c.

7. Ilerpo  C.II.  ABroMaru3amusi  KOTCHEPALMOHHBIX  CHCTEM  TEIUIOCHAOXKEHUS  C
pacnpeneneHHbIMA TUKOBBIMH Harpy3kamu: MoHorpadus. — M.: Mammuoctpoenue-1, 2007. —
304 c.

8. Mapkua H.U. u np. KadecTBeHHO-KOMMUECTBEHHOE YIpPABICHHE TEMIIEPATypHBIM PEKUMOM
snanuit / H.. Mapkusn, C.I1. [Terpos, A.B. IMunmunenko, O.C. Hukurenko, A.}O. ITununenko,
H.K. lHapudos // Uudopmanmonnsie cucreMsl 1 TexHonoruy, 2019. — Ne 4. — C. 56-66.

Ne3(125)2021



https://www.scopus.com/authid/detail.uri?authorId=57190136979&amp;eid=2-s2.0-85033398885
https://www.scopus.com/authid/detail.uri?authorId=57196457765&amp;eid=2-s2.0-85033398885
https://www.scopus.com/authid/detail.uri?authorId=57190136979&amp;eid=2-s2.0-85033398885
https://www.scopus.com/authid/detail.uri?authorId=57196457765&amp;eid=2-s2.0-85033398885

Hay4Ho-mexHu4Yeckull XypHan

Hukurenko Onbra CepreeBHa

OI'bOY BO «Opnosckuii rocynapcrseHsslil yausepcureT umenu U.C. Typrenesay, r. Open
JonenT kadenpbl aBTOMaTH3UPOBAHHBIX CUCTEM YIPaBIICHUSI U KHOEPHETUKU

Ten.: 8 960 655 37 55

E-mail: lavanda777@bk.ru

3axaposa OJbra BaagumupoBHna

®I'BOY BO «Opnosckuii rocynapcrBeHHbId yauBepcuteT umeHn U.C. Typrenesay, r. Open
Kangunar TeXHHYeCKHX HayK, JOLEHT, JOLEHT Kadeapbl HpOorpaMMHON HHIKCHEPHH

Texn.: 8 961 624 46 10

E-mail: cvaig@mail.ru

IlerpoB Cepreii [lerpoBu4

OI'bOY BO «Opnosckuil rocynapcrseHssli yausepcureT umenu U.C. Typrenesay, r. Open

JIoKTOp TEXHHYECKUX HayK, npodeccop kadeapsl aBTOMAaTH3UPOBAHHBIX CHCTEM YIPABICHHS 1 KNOSPHETHKU
Ten.: 8 953 61559 31

E-mail: nayka.ya@yandex.ru

Pakor Baagumup UBanoBuu

OI'bOY BO «Opnosckuil rocynapctBeHHblil yHuBepcurer umenu M.C. Typrenesay, r. Open
JloKTOp TEXHHYECKUX HayK, podeccop, mpodeccop Kadeapsl MporpaMMHON HHXEHEPHU
Ten.: 8961 624 46 10

E-mail: rakov2010vi@mail.ru

0.S. NIKITENKO (Associate Professor of the Department of Automated Control Systems and Cybernetics)

0.V. ZAXAROVA (Candidate of Engineering Sciences, Associate Professor,
Associate Professor of the Department of Software Engineering)

S.P. PETROV (Doctor of Engineering Sciences,
Professor of the Department of Automated Control Systems and Cybernetics)

V.I. RAKQV (Doctor of Engineering Sciences, Professor, Professor of the Department of Software Engineering)
Orel State University named after 1.S. Turgenev, Orel

ABOUT MANAGEMENT IN COMBINED SYSTEMS HEAT SUPPLY

The dependences of the temperature regime of buildings on the ratio of fast and slow heat losses and changes
in the parameters of the heat carrier in the heat network are considered. Circuit solutions and algorithms for ACS
operation are proposed.

Keywords: automation; heat supply system, peak heat source; local loop; fast and slow heat loss.
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MATEMATHUYECKOE U ITPOI'PAMMHOE OFECIIEYEHUE
BBIYUCIIUTEJIBHOM TEXHUKH U ABTOMATH3HUPOBAHHBIX CUCTEM
VJIK 004.624
K.A. ATEKCEEB

CPABHUTEJIbHBII AHAJIN3 MOJIEJIE PABOTbBI
C JAHHBIMMU B JAVA-ITPUJIOKEHUAX

Lenvio pabomuvl asnsemca cpasHumenvHulll aHaiu3 mooeneti pabomvl ¢ Oannvimu 6 Java-
npunodxcenusax. Cmamosa cocmoum u3 08YX J02UHECKU CBAAHHLIX pPA30enos. aHATUMUYecKo2o 0030pa
Mooenetl pabomul ¢ OGHHLIMU U OOKYMEHMUPOSAHUS Pe3YIbMamos CPAGHUMENbHO20 aHAU3A NO Yele8biM
Kpumepusam 6 6ude umo2ogou madbauyvl. Ilo pesynemamam ucciedosanuss OblLIO YCMAHOBIEHO, UMO
Haubonee ONMUMANLHOU MOOENbi0 Ol pedlu3ayuu Heboabuux npoekmos seisemcs JPA, ons xkpynueix
pacnpedenennvix npunodicenuti — EJB.

Ilonyyennvie pesynomamuvl Mo2ym Oblmb UCNONL308AHbL Olsl OdlbHeliue2o 6oiee 0emanbHO20
uccnedosanus mooeael pabomsi ¢ OAHHbIMU 8 JAVaA-NPULONCEHUSX.

Knroueswvle cnoea: Java, mooenv dannvix; ynpasienue oanuvimu, CYB/; 6asvei dannvlx; opatieep;
Kaacce; KOMROHEHm, AHAAU3.
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COMPARATIVE ANALYSIS OF MODELS OF WORKING WITH DATA IN JAVA APPLICATIONS

The purpose of this paper is to compare data processing models in Java applications. The article consists of
two logically related sections: an analytical review of models for working with data and documenting the results of
comparative analysis by target criteria in the form of a summary table. Based on the results of the study, it was found
that the most optimal model for implementing small projects is JPA, and for large distributed applications — EJB.

The results obtained can be used for further more detailed research of data handling models in Java
applications.

Keywords: Java; data model; data management; DBMS; databases; driver; class; component; analysis.
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TEJIEKOMMYHUKAILIMOHHBIE CHCTEMbBI 1 KOMIIBIOTEPHBIE CETH

YK 004.75
A.B. ABJIAJIOB, B.I'. TPUIIIAKOB, 1.B. JJOTMTHOB

PA3PABOTKA AJITOPUTMA OIITUMAJIBHOI'O BBIBOPA 3ASIBOK
HA CO3JAHUE NTHO®OPMALIMOHHBIX CEPBUCOB
B PEKOHO®OUT'YPUPYEMBIX CUCTEMAX

B pabome paccmompena axmyanvnas npobrema pazpabomku aneopumma ONMUMAIbHOZ0 8blOOpa
3a860K Ha cO30aHue UHGOPMAYUOHHBIX cepsucos 6 HT-nodpazdenenuu KpynHou OpeaHu3ayuu.
Paccmompena modenv obcayoscusanus 3as160x Ha cozdanue HT-cepsucos npu HAIUYUU HECKOIbKUX
UCTNOYHUKOB PeCypCo8, UMeOWUX pasiuunvle xapakxmepucmuxu. lIposeden 0630p u cpagHUmMenbHbIN AHATU3
PACNPOCMPAHEHHBIX — AN2OPUMMOE  8bIOOPA  3A560K Ha co3z0anue ungopmayuonnvix HUT-cepsucos @
opeanuzayuu npu pexongueypayuu UT-ungpacmpykmypol. Paccmompena mooenb npunsimus peuteHus: Ha
8b100p 3asA6KU U3 OYepedU HA OCHO8E CHOUMOCHHOU @YHKyuu oobcayicusanus 3as160K. IlIpednoicen
aneopumm 6vlO0pa 3ds60K HA CO30AHUE UHDOPMAYUOHHBIX CEPBUCO8 8 PEKOHDUSYPUPYEMbIX CUCTHEeMAX,
MAKCUMUBUPYIOWULL CHOUMOCIMHYIO (yHKYUIo. Pe3yibmamol 9KCnepuMeHmaibHbIX UCCe008aHUull NOKa3au,
UMO NPEeONONHCEHHbIL AN2OPUMM NO3BONAEH JIYUUUM 00PA30M PACNpPeOessimb PecypCbl Mexcoy 3aA6KAMU 8
CPAHEHUU C U38ECHBIMU ANICOPUMMAMU.
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Knrouesvle  cnosa:  UT-cepsuc;,  UT-noopazoenenue;  UT-ungpacmpykmypa,  pecypcul;
pacnpeoenenue; MOOelb pacnpedeneHusl pecypcos; npoyecc, 3asa6Kd.
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DEVELOPMENT OF AN ALGORITHM FOR OPTIMAL SELECTION OF APPLICATIONS

TO CREATE INFORMATION SERVICES IN RECONFIGURABLE SYSTEMS

The paper deals with the actual problem of developing an algorithm for optimal selection of applications for
the creation of information services in the IT department of a large organization. The model of service of requests for
creation of IT services in the presence of several sources of resources having different characteristics is considered. A
review and comparative analysis of common algorithms for selecting applications for the creation of information IT
services in the organization during the reconfiguration of the IT infrastructure is carried out. The model of decision-
making on the choice of the application from the queue based on the cost function of service of applications is
considered. An algorithm for selecting applications for creating information services in reconfigurable systems that
maximizes the cost function is proposed. The results of experimental studies have shown that the proposed algorithm
allows the best way to distribute resources between applications in comparison with known algorithms.

Keywords: IT-service; IT-department; IT-infrastructure; resources; distribution; resource allocation model;
process; application.
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A.P. JEPKOC, A.10. OCTPUKOB

AJAIITUBHASA MOJEJIb OBECIIEYEHUA KAYECTBA OBCJIY’KUBAHUA

B IP CETU HA OCHOBE UHTET'PALIMU TEXHOJIOI'UN
AKTHUBHOI'O YITIPABJIEHUS OYEPEJIAMU
N ®YHKIHHUOHAJIA ITPOTOKOJIOB MAPHIPYTU3ALIUA

B cmamve npednoscen eapuanm peanuzayuu 08yXyposHesol noocucmemsvl 0becneyenius Kayecmsda
obcyacuganust IP cemu, OCHOBAMHBIN HA A0ANMAYUU NPOYECCO8 POPMUPOBAHUS MAPUWPYMOS nepeodayl
NnaKemog OAHHLIX K YCI08UAM 00pabomku ouepedell Ha uHmepeticax mapuipymuzamopos. Aemopamu
NOJIY4eHbl pe3yibmamsl IKCNEPUMEHMALHBIX UCCLE008AHUL NPEONONCEHHO20 peulenls, NOOmaeepxcoaoujue
€20 a¢hpexmueHocmy 8 CPaABHEHUU ¢ CYUECMEYIOWUMU MOOeTAMU 0DecneueHs Kayecmea 0ocayicuganus IP

cemu.

Knwueevie cnoea: rauecmeo 06Cﬂy9l€u6aHuﬂ,’ mapuipymusayus, MYyJabmucepeucrHvle Ccucmembl
C653U, adanmueﬂocmb; ynpaeierue oqepedﬂmu.
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QUALITY OF SERVICE FOR IP NETWORK ADAPTIVE MODEL BASED ON ACTIVE QUEUE
MANAGEMENT TECHNOLOGY AND ROUTING PROTOCOL FUNCTIONALITY INTEGRATION

In this article a variant of implementing two-level subsystem for ensuring the quality of service based on
adapting the processes of forming data packet transmission routes to conditions of queue processing on router
interfaces is proposed. The authors obtained experimental studies results of proposed solution, confirming its
effectiveness in comparison with existing models for ensuring the quality of service in IP network.

Keywords: quality of service; routing; multiservice communication systems; adaptability; queue management.
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MOJEJIb AYTEHTU®OUKALIUU CYBBEKTA JOCTYIIA
11O HTHKAIICYJIMPOBAHHOMY B KAJIP BUIEOIIOTOKA U30BPAKEHHUIO,
CTEI'AHOI'PA®OUYECKU CKPBIBAIOIEMY ITPU3HAKH
INEPEJABAEMOI'O PEYEBOT'O COOBIIEHU A

Ilpeonoscennas opeanuzayusi CAHKYUOHUPOBAHHO20 OOCMYNA 3AKIIOUAEMCs 8 (HopMuposanuu
2emepo2eHH020 NOOKA, COOepaHCaAUe20 ¢ UCOYHUKO8 BUOCOHAONIO0eHUs 8 MpaghuKe 8U0e00aHHBIX KAOpbl-
6CMABKU C UHBLEKMUBHLIM U  OUEKIMUBHBIM — OMOOpadicenueM U300padicenus, cme2anospaguuecKu
CKpvleaiowjeMy  NpusHaKu — nepedagaemozo  peuesozo  Ccoobwjenus, ¢ OanbHeuuwiel  obpabomrou
azpe2upo8annoeo NOMoKa GUOeOKA0po8 HA Npeomem UOeHMUu@PUKayuu Kaopoe-6CMAgoK, ce2MeHmayuul
NPOCMPAHCMBA OMOOPANCEHHO20 U0OPANCEHUS, HEODX00UMO20 011 aymeHmugurkayuu cyovekma, u. Kax
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cnedcmeue, 2eHepayul CUSHANA YAPAsieHus Ha YCmpoucmea unmezspuposantol cucmemul oxpawvt (MCO)
no ezo Oonycky. [na peweHuss npeOCmMasieHHOU 3a0ayu pazpadbomana Mooeib MHOZOPAKMOPHOU
(MHO2ONApamempuyeckoll) aymenmugurayuu cyovexma 00CmMyna Ha OXPAHAEMbIX 00bEKMAX, OMPANCEHHAS
6 OaHHOU cmambe.

Knrouesvle cnosa: unxancynayus, cmeeanozpaus; aymeHmugurayus cybvekma 0ocmynd, 6uobl
cocmosiutl 301 (mouek) docmyna, unmezpuposannas cucmema oxpanvl, CKV]I[; unvexmusnoe u
OuexmugHoe omoopadiceHus.
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ACCESS SUBJECT AUTHENTICATION MODEL
ON THE IMAGE INCLUDED IN THE FRAME OF THE VIDEO STREAM,
STEGANOGRAPHICALLY HIDING SIGNS OF THE TRANSMITTED VOICE MESSAGE

The proposed organization of authorized access consists in the formation of a heterogeneous stream containing
from video surveillance sources in the traffic of video data frames-inserts with injective and bijective display of the
image, steganographically hiding the signs of the transmitted speech message, with further processing of the
aggregated stream of video frames for identification of frames - inserts, segmentation of the displayed image space,
which is necessary for the authentication of the subject, and as a result, the generation of a control signal to the devices
of the integrated security system according to its admission. To solve the presented problem, a model of multifactor
(multiparametric) authentication of the access subject at protected facilities has been developed, which is reflected in
this article.

Keywords: encapsulation; steganography; authentication of the access subject; types of states of access zones
(points); integrated security system, access control and management system, injective and bijective display.
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B nacmosawuii momenm kax Huxoeoa akxmyaibHO cmoum npoonema 0e30nacHOCmU C8s3U 8 Cemiu.
Ocobennyio 8adjicHOCMb 3M0 mema npuodbpemaem 6 KOHMeEKCMe UHmepHema eewjeil U Heobxooumocmu
0bweHuss npubopos u yCmpoucma opye ¢ Opy2oM.
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MULTI-CHANNEL SECURE DATA TRANSMISSION
At the moment, the problem of connexion security in the network is more urgent than ever. This topic is
particularly important in the context of the Internet of Things and the need for devices and devices to communicate with

each other.
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TPEBOBAHMUA
K 0(pOPMJICHHUIO CTATBHH ISl ONy0JINKOBAHNSA B JKypHaJe
«AHdopMmannoHHbIEe CHCTEMbI H TEXHOJIOTHI

OBIIIME TPEBOBAHUSA

O0beM MaTepuana, MpearaeMoro K IyOJUKaIluh, U3MEpSeTCs CTpaHUIlAaMH TEKCTa Ha JUCTax
¢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 MaTepHAallOB, KITIOUEBBIE CIIOBA, HH(pOpMaIys 00 aBTOpax, CIHCKH
JUTEPATYphl OYJIyT HAXOAWTHCS B CBOOOJHOM JIOCTYIIE HA CaliTe COOTBETCTBYIOIICTO XXypHAJla U Ha cailTe
Poccwiickoit Hay4uHOI 2nexTpoHHOMN 6nbmmoTexn — PYHOb (Poccuiickuii nHAEKC HAyIHOTO AUTUPOBAHUS).

IloMumo cTaThl aBTOPBI JIOJDKHBI TPEACTAaBUTh 3aKIIOYCHHE O BO3MOXKHOCTH OTKPBITOTO
OITyOJIUKOBAHUS CTAThHU.

TPEBOBAHMS K COJAEP KAHUIO HAYUYHOUN CTATHbH

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

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

— aHaJM3 TOCTWXKCHHUIA ¥ MyONMKAIMK, B KOTOPBIX MPEIaracTcsl pelicHue JaHHOW MPOOIeMbl WITH
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 HAYUYHOM CTATHBA

Cratest nomkHa ObITh HaOpawa mpudtom Times New Roman, pasmep 12 pt ¢ oguHApHBIM
HWHTEPBAJIOM, TEKCT BBIPABHUBACTCA IO IIMPHUHE; a03alHbIi oTcTyn — 1,25 cM, mpaBoe moje — 2 ¢M, JIEBOE
roJie — 2 CM, TI0JIs 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 OCHOBHBIC (DOPMYIIBI, TMPHBEJICHHbIE B TEKCTE CTaTbU, JOJDKHBI OBITh
MTPOHYMEPOBAHEI.

®opmyabl crienyeT HabupaTh B peaakrope hopmya Microsoft Equation 3.0 ¢ pasmepamu: 0ObIYHbI#
mpudpt — 12 pt, kpynueii mHAekc — 10 pt , menkuit mHgexkc — 8 pt. MopmyJibl, BHEAPEHHbIE KaK
u3odpakenne, He jgomyckarorcsi! Pycckme wu rpedeckme OykBb, a Takke 00O3HauEHUS
TPUTOHOMETPUUYECKUX (YHKIMA HAOMPAIOTCS MPSAMBIM MIPUPTOM, JIATHHCKUE OYKBBI — KYPCUBOM.

Pucynku u qpyrue WINTIOCTpauu (4epTeku, Tpaduku, cXeMbl, JuarpaMmbl, (POTOCHUMKH) CIIETyeT
pacronaraTh HEMOCPEACTBEHHO TOCNE TEKCTa, B KOTOPOM OHHM YIOMHHAIOTCS BIEpBbIC. PUCYHKH, YHCIO
KOTOPBIX JIOJDKHO OBITH JIOTMUECKH OTIPaBlIaHHBIM, MPEACTABISIIOTCS B BU/E OTACIBHBIX (ailioB B Gopmate
*.eps (Encapsulated PostScript) umu TIF pasmepom re menee 300 dpi.

CBEJEHHUSA 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, TesneoH, 3JeKTpoHHast mouta (00buHbIN WpnudT). CBeneHus 00 aBTOpax TaKKe
MPEIOCTABISIOTCS OTACIBHBIM (DaillioM 1 00sI3aTeNbHO AYOIUPYIOTCS Ha aHTJIIMHCKOM SI3BIKE.
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