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CeTeBble XapakTEPHUCTHKH YINOB CUCTEMBI TEPMHUHANLHOTO 06OPYAOBaHKA.
Network Characteristics of the Terminal Equipment System Nodes

B cratbe npeactaeneH ofi3op M aHanW3 OCHOBHBIX KOHUENUWA M WCCNEA0BAHWIA, KOTOPLIE UMEICT NOTeHUMansHoe
3HaYeHWe ONA BOIMOXHOCTH TpaHohopMaL KM OCHOBHEIX OTpacnei npouwseoacTea Poccuidckon Penepaui B KOHTEKCTe
NOCTPOEHMA KMBEepPdM3MYECKMX CUCTEM CNOMHON MHOMOYPOBHEBOR MHGPACTRYKTYPLL.

FaccmoTpeHbl PELEHMA ONA MHTENNEKTYANBHOMD NPOMIBOACTEE, NOIBCNAKWME NPeanpUATUAM BeICTPO HacTpan-
BaTk NPOU3BOACTEEHHLIE MOLHOCTH kKnBepdmanyeckuy cucTem u macwraBuposars cBop AaHHLIX ¢ 0DLEKTOB B pexume
PEankLHOro BpeMeHW MIMNK B pesiime, BNUakomM K peansHoMy, CO BCTPOSHHEIMK AaTYNKaMK 1 SNeMeHTaMK YNPaBneHus,
KOTOPbIE B3AUMOOEACTEYIOT ¢ dMaNHeckMM MUpOM, HanpuMep © obbeKTaMK aneKTpoceTeBoro KoMmnnexkca Poccuilckon
denepalmy, JUCNETYepaMy, oNepaTopamu, noronoi.

MpeanoxeHHan KOHUENUWA 3anonHAeT npoben B NpMMEHMMBbIX cnocoBax MOOEenWpoBaHWA NpU NPOEKTMPOBAHMK
kmbepthMandeckmx cucTem. B Lenax coxpaHeHna TONONOrMYEcKDi CTPYKTYPLI, paboYero coCTOAHWA 1 HE OOoNYCKas Kac-
KA[HOTO OTKMIOYEHWA CUCTEMEI, MO3BONAIOWEH BAPTYaNM3MPORaTE CBOM MPOM3BOMCTBEHHLIE aKTWBLI, paspaboTaHo

MHTENNEKTYaNbHOS NPOWIBOACTEEHHOE pPelleHne ANA NPOrHOIMPOBAHWA HArPY3oK Ha CNoXHY WHdpacTpyRTYRY.

The article provides an overview and analysis of the main concepts and research that have potential significance for
the possibility of transformation of the main indusiries of the Russian Federation in the context of building cyber-physical
systems of complex multi-level infrastructure.

Solutions for intelligent manufacturing are considered that allow enterprises to quickly configure the production
capacilies of cyberphysical systems and scale data collection from objects in real time andfor in a mode close fo real
time, with built-in sensors and controls that infteract with the physical world, with objects of the efectric grid complex of
the Russian Federation, human dispatchers, operators, by the weather.

The proposed concept fills a gap in the applicable modeling methods for designing cyber-physical sysfems. In order
to preserve the topological structure, working condition and preventing cascading shutdown of the system, which allows
you to virtualize your production assets, an intelligent production solution has been developed to predict the loads on

complex infrastructure.

KnioueBkle cnoBa: BApPTyanuaauws, kubephusnyeckme CUCTEMBI, MHOTOYPOBHEBLIE WEPapXUMEcKWe CTPYKTYDbI,

apXWTeKTypa.

Keywords: virfualization, cyber-physical systems, multilevel hierarchical structures, architecture.

Beepexne

MocToAHHO MEHAKOLLEACA W AeleHTpa-
nuaoeaHHan BuaHec-cpena npeanona-
raet y nNpegnpuATHA cnocobHocTe
BricTporo pearwpoBaHuA Ha Tpeboea-
HWA pbIHKa ONA COXPAHEHWA KOHKY-
PEHTHOCTH B Mupe. Bo3MOMHOCTE
ObICTPOR HAacTPOWKM NPOW3IBOOCTEEH-
HbIX MOLWHOCTER W NpPoOUEccoB ANA
obecneYeHA NPoM3IBOACTBA NPOAYKTA
ONA PblHKa B M3MEHAIOLMXCA MacLUTa-
Gax cTana BaMHLIM HanpaeneHuem
OEATENLHOCTH MHOMMX oTpacneid B
MUpe. 3Ta TEHASHUWA Nonydnna npi9-
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aHaune B rmoBGansHom MacwrTabe,
korga GbiNo 3anyuleHo HEeCcKONbKO
NPaBUTENLCTEEHHEIX WHULWATHE, Ha-
NpaeneHHLIX Ha CO3NaHWe STANOHHBIX
MOOENel WHTENNEKTYansHOro Mnpo-
W3BOACTEA € NpUMeHEHWeM kuBepdu-
INYECKUX CUCTEM, KOTODLIE KOMMaHWK
Morni Bel MCNONB30BaTe ANA pacllw-
PEHWA BOAMOMHOCTER., BONLLWWHCTBO
MOZENEA HanpaeneHo Ha co3naHue
WHTENNEKTYaNbHBIX NPOMIBOACTB, rOe
kmbepdimanyecke cMcTeMel B3auMo-
OelcTEYOT Opyr © OpYyroMm no cpem-
CTBaM CETel CBA3W HOBbIX NOKONEHWA
W BRICTPO HAcTpauBaloTcA ANA npo-

waeoncTea no Tpeboeanwwo [1], [2].
HHTEHHEHTF&I‘II:HQE NpoOW3BOOCTBO
OOMHHO:

NPMHUMATE WHKEHEDHBLIE DELEHWA
B pemuMMe peancHoro spemed. Mu-
TennexkTyaneHLe MHAYCTPHK W OTpac-
TN NO3BONADT PAAWKANEHO ONTUMK3N-
POBETE BHYTPEHHWE NPOWIBOACTBEH-
HelE Npoueccel ANA YOOBNETEOPEHWA
MHAMBWAYANLHBIX NPOW3IBOACTEEHHBLIX
noTpebHoCTER NPaKTHYECKH B OHNAaRH-
peskuMe,

CTaThi0o UeNWKOM “HTaATE
B GymMamHoH BepcHM KypHana
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B craree npegcrasnen o630p M aHANH3 OCHOBHBIX KOHUENUHMA H MCCTEI0BAHHI, KOTOPBIE HMEIOT NOTEHNHANBHOE JHAMEHHE 1A
BOIMOMHOCTH  TpaHchopMalMK  OCHOBHEIX  oTpacneil  npouzsoiacrea  Poccouifckodt  degepaums B KOWTERCTE  NOCTPOEHHA
knGepranieckux CHOTEM CIOKHDIT MHOTOYPOBHEROH HHGPaCTPYKTYPEI

PaccMoTpeHs  pelleHHs 1A MHTEMAEKTYANBHOrO NPOHSBOACTE, MO3BOMAAKMUME NPeqnpuUATHAM ORCTPO HACTPaMBaThL
NPOHIBOACTEEHHBE MOLIHOCTH KHBepdHaHIeckuy cHeTemM 1 MacimabuposaTs cGop JaHHBIX ¢ OGBEKTOR B PEMHME PEANEHOTO BPEMEHH
/MM B pexpMe, GAMIKOM K PEansHOMY, OO BCTPOEHHBIMH JATYHHAMH M MIEMEHTAMH YNpPanieHHA, KOTOPEE BIAUMOJEHCTEYIOT C
(paHYeCKHM MHpOM, Hanpusmep ¢ ofbextTaMum  aaexTpocercBoro komnackca Pocoubickoll Peaepaumu, A0ABMM-JHUCTETYCpaMHE,
onepaTopaMu, NoroLoi.

Mpesnomensans KOHUENUMA 3anoAHAeT npofen B NPUMEHHMEX  cnocofax  MORETUPOBAHMA  NPH  NPOEKTHPOBAHHH
knbepdmanvecknx cuerem. B nenax coxpaHeHHs TONOMOrHYecKoil CTPYKTYpM, pafouero COCTOAHMA H HE JONYCHAA KACKAIHOTO
OTHAOYEHHA  CHCTEMBL,  NO3R0 AAKLLETH BHDTYAAHIHPOBATE CROH  NPOH3IBOJACTBCHHEIE aKTHEBLL, paspaﬁm‘auu HHTEMACKTYANBHOE
NPOM3AOACTEEHHOE PEIIEHNE 18 NPOrHOIHPOBAHMA HATPYI0K HA C/IMHYI0 HHGPacTPYRTYPY.

The article provides an overview and analysis of the main concepts and research that have potential significance for the possibility
of transformation of the main industries of the Russian Federation in the context of building cyber-physical systems of complex multi-level
infrastructure.

Solutions for intelligent manufacturing are considered that allow enterprises to quickly configure the production capacities of
cyberphysical systems and scale data collection from objects in real time and/or in a mode close to real time, with built-in sensors and
controls that interact with the physical world, for example, with objects of the electric grid complex of the Russian Federation, human
dispatchers, operators, by the weather.

The proposed concept fills a gap in the applicable modeling methods for designing cyber-physical systems. In order to preserve the
topological structure, working condition and preventing cascading shutdown of the system, which allows you to virtualize your production
assets, an intelligent production solution has been developed to predict the loads on complex infrastructure.

Kniouessre roBa: BHPTYaAnU3anma, KHGepdHanieckie CHCTEMB, MHOPOYPOBHEBHE HEPAPXMYECKHE CTPYRTYPL, APXUTERTYPA.
Keywords: virtualization, cyber-physical systems, multilevel hierarchical structures, architecture,
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