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CerteBble BCTPpauBaeMbI€ CUCTEMbI

Paccmompenuvr ocobennocmu cemegvix 6cmpausaemvix cucmem YnpasieHus, J1eKmporHHblie MOOYIU KOMOPbIX
UHMe2PUPOBAHDBL C Y3NAMU U azpe2amamu ynpaeiiemo2o obvekma. llepeyuciensvt cnocobvl obecneyenus
omxazoycmoudugocmu cucmem. Ilokazana nepcnexmusnocme npumernerus mexronoeuu LTCC npu uszomognenuu
INEKMPOHHBIX MoOyaeli. Ommeuensbl NpeumMywecmsa NPUMEHeHUs. Cemesblx NPOMoK0I08 ¢ 0OMEHOM NO
pacnucanuio. [Ipedcmasnena annapamno-npozpammuas niameopma Jlo30p 015 noCmpoeHust pacnpeoeienobix
BCTNPAUBAEMBIX CUCEM YRPAGLEHUS], YOOBIEMBOPIIOUAsL COBPEMEHHBIM MPEDOBAHUSIM.

Kniouesvie cnosa: Industry 4.0, LTCC, écmpausaembie cucmemvl, pacnpeoeieHHble CUCTNeMbl YRPAsLeHUs,
OUACHOCMUKA, Pe3epeuposaHue, Cynepeu3op KoHQpueypayuy, CUHXpOHHO-6PEMEHHOI NPOMOKO.L.
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Zakharov N.A., Klepikov V.I., Podkhvatilin D.S. Embedded network systems

The paper examines the features of embedded network control systems whose electronic modules are integrated with
control plant’s nodes and units. The ways to improve system fault-tolerance are listed. Application outlook for
LTCC technology in electronic modules manufacturing is shown, the advantages of schedule exchange protocols are
noted. The Dozor hard-/software platform for embedded distributed control systems is presented. The platform
meets all present-day requirements.

Keywords: Industry 4.0, LTCC, embedded systems, distributed control systems, diagnosis, redundancy,
configuration supervisor, time synchronization protocol.



