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AHHoTauuma. B cuctemax lloT (Industrial Internet of Things), npegHasHaveHHbIX Ons
yrpaBrieHUs npeanpuATUEM B peMMe peanbHoro BpeMeHUu, TpebyeTcA BbIMOHUTH
OMNepaTUBHYID WM UHTENNEKTYyanbHYyl 06paboTKy 6oMbLUIMX AaHHbIX WM Bbl4aTb CUrHan
ynpaBneHWA Ha UCMOTHUTENbHbIE YCTPOMCTBA B MpeAckasyeMoe BpeMA (MopAAKa HECKOSTbKUX
MUIMCEKYHA). BbICOKMe CKOPOCTU HenpepbIBHO reHepUpyeMbIX AaTYMKaMM U CEHCOPaMU CUCTEMB
NPOMbILLIEHHOTO MIHTepHeTa BeLLel 60bLIMX AaHHbIX YCIOMKHAT NoJTy4YeHue YrpaBsioLLEero
BO3JeNCTBUA B NpeackasyeMoe Bpems. Llenb uccnenoBaHua — paspaboTKa apxUTEKTYpbI
KoMmnnekca cucteM lloT onAa nonyyeHus ynpaenAioLero BO3AeNCTBUA B NpeacKkasyeMoe
BpEMA B peuUMe peanbHOro BpeMeHW. LleHTpanbHbIA Bonpoc 3agayvuM — CKopocTHas
06paboTKa CTPYKTYPUPOBaHHbIX AaHHbIX B MECTE UX BO3HUKHOBEHWA A7 PELLEHWA MPOTUBOPEYMA
Medy 601bLLIMM KONMYECTBOM HEMPEPbLIBHO FeHEPUPYEMBIX HYHHbIX [aHHbIX 1 HE06X0AMMOCTbIO
1x 06paboTKM B NpecKasyemMoe Bpems. lNprMeHeHa aekoMno3unuma cuctemsl lloT Ha oTaenbHble
cncteMsl lloT Mo cTpyKTypaM NprMeHAEMbIX MMM JaHHbBIX C NOC/eAYOLLMM CUHTE30M B €AMHbI
KoMnnekc cucteM lloT npeanpuaTmA. PaspaboTaHHan apxMTeKTypa KoMmnneKkca cucteM lloT
nossonAeT 3GpPeKTUBHO peann3oBaTh pacrnpefesieHHoe yrnpaBsieHue Npon3BoACTBEHHbIMM
rpoL,eccamu B NpefcKasyeMoe BpeMs, BbIMOSTHATL ONepaTUBHYIO U UHTENEKTYabHYlo 06paboTKy
HernpepbiBHO FEHEPUPYEMBIX MPOMbILLIEHHBIMU 06 bEKTaMM OFPOMHbIX 06BEMOB [aHHbIX
pasHoro popmata. Komnnekc cucteM lloT cocToMT U3 o0TAENBbHBIX CUCTEM NMPOMBILLIEHHOTO
WHTepHeTa BeLLiel, Karkaas 13 KOTOPbIX MMeeT COBCTBEHHYI0 CTPYKTYpPY NepeaaBaeMblX AaHHbIX
1 peanu3oBaHa Ha OCHOBE MHOMOYPOBHEBOM LUMHbI, KOTOpaa 0becneyYnBaeT BbICOKYIO CKOPOCTb
nepeaayy faHHbIX B CTPYKTYPUPOBAHHOM BUAE, BO3MOMHOCTb NPUCOEOMHEHUA K LLMHE N060ro
ycTpovicTtga lloT u ntoboi ncnonb3yemon nporpaMmel, B ToM vucsie cucteMsl Big Data ana
BbIABJIEHUA CKPbITbIX 3aKOHOMepHoCTel B paboTe npeanpuaTuA. MpeanokeHHoe peLleHne
apXMTEKTYpbl KoMMieKca cucTeM lloT Ha OCHOBe MHTeNIeKTYaslbHbIX 4aTYMKOB U CEHCOPOB
no3BonsieT obecreunTb 3dpdeKTUBHOE yrpaBeHVe 0bopynoBaHWeM NpeanpuUaTUA U onepaLmuaMm
TEXHOJOMMYECKMX MPOLLECCOB B peaslbHOM BpeMeHW C HEMeLIeHHbBIM UCMOJIb30BaHWEM HaMAeHHbIX
HOBbIX 3aKOHOMEPHOCTEW B HEMPepbIBHO MOCTYMNAIOLLMX HOBbIX AaHHbIX. PelleHne cosgaeT ocHoBy
AnA paspaboTu 1 BBOAA B 3KCTyaTaumio 3GpGeKTnBHbIX cucTeM lloT.
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Abstract. In lloT (Industrial Internet of Things) systems designed for enterprise management
in real time, it is required to perform operational and intelligent processing of Big Data and issue
a control signal to the actuators in a predictable time (on the order of several milliseconds). The
high speeds of Big Data continuously generated by sensors of the industrial Internet of Things
system make it difficult to obtain a control effect at a predictable time. The purpose of the study is
to develop the architecture of a complex of lloT systems to obtain a control effect at a predictable
time in real time. The central issue of the task is the high-speed processing of structured data at
the place of their occurrence to solve the contradiction between a large number of continuously
generated necessary data and the need to process them at a predictable time. The decomposition
of the lloT system into separate lloT systems according to the structures of the data used by them,
followed by synthesis into a single complex of enterprise lloT systems, is applied. The developed
architecture of the lloT system complex makes it possible to effectively implement distributed
management of production processes in a predictable time, perform operational and intelligent
processing of huge amounts of data of various formats continuously generated by industrial
facilities. The complex of lloT systems consists of separate systems of the industrial Internet of
Things, each of which has its own structure of transmitted data and is implemented on the basis
of a multi-level bus, which provides a high data transfer rate in a structured form, the ability to
attach to the bus any lloT device and any program used, including the Big Data system to identify
hidden patterns in the work of the enterprise. The proposed solution of the architecture of the lloT
system complex based on intelligent sensors and touchsensors allows for effective management
of enterprise equipment and technological process operations in real time with the immediate
use of the new patterns found in the continuously incoming new data. The solution can be used by
developers of industrial Internet of Things systems for the effective launch and implementation
of projects, for the development and commissioning of lloT systems.
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Beenexue HOBBIC MTPOMBIIIJICHHBIC PELICHHUs, HOBBIC OT-
nudpoBas TpaHCPOpPMAIIHS TPOMBIIIICH-  PACIIA SKOHOMUKH, HOBBIE MOJICTH (DYHKITUOHH-
HOCTH TpeOyeT npuopureTa nHGopManu- posanus UT-cuctem u Ou3Heca, a TakKe CTUMY-
OHHBIX TEXHOJIOTHH, TAK KaK HOBbIC UH- JINPOBATh Pa3pabOTKy MPHUHIUITHAIEHO HOBBIX

(hopMaMOHHBIE TEXHOJIIOTHH COCOOHBI CO31aTh  MPOAYKTOB, HOBBIX TEXHOJIOTUH YIPABICHUS.
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