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Obvexm ucciedosanus — y4eOHbI MaKeT MPOMBIIIUICHHON HMepapXuuecKoi
CETH U €T0 CBsI3b C B€O-CEpBUCOM, BBICTYIIAIOITUM B poJiu YHHBepcaabHoi SCADA -
CUCTEMBI.

L]env pabomwr — [IpoBecTu UccaeA0BaHMS IPEICTABICHHBIX HA PHIHKE CUCTEM
MOHUTOPUHTA COCTOSTHUSI TIPEANPUSATHS, OCHOBAHHBIX Ha OOJIAYHBIX TEXHOJOTHSIX.
Pa3zpaboTka BeO-cepBUCca UIsi MOHMTOPHHTA Y4EOHOIO MakeTa MPOMBIIUICHHON
MEPAPXUYECKOU CETH.

B pabote npencraBiieH aHanu3 MPEUMYIIECTB U HEIOCTATKOB BHEIPEHUS B
MPOU3BOJCTBO PEHICHWII Ha OCHOBE OOJIAYHBIX BBIYHCICHHUH, KOTOpbHIE
UCITIOJIB3YIOTCSL B 00JIACTH MPOMBIIIJIEHHOTO HHTEpHETa Belel. OnpeneneH noaxon
K pa3paboTke BeO- cepBHCa, €ro KIIOUYEBbIE OCOOCHHOCTH U aKIIEHTHI, CICIaHHbIC
JUTSL YIIPOIICHUsI B3aUMOJICHCTBUSI M BHEAPEHUS CEPBHUCA B MAKET HEPAPXUUECKON
MPOMBINIUICHHON ceTu. OnucaHbl HECKOJIBKO CIOCOOOB BHEAPEHUSI CEpBHCAa B
CYIIIECTBYIOIIYIO CUCTEMY M CIIOCOOBI B3aUMOJICHCTBUS CEPBUCA C HIDKEIICKAITUMHU
YPOBHSIMHU B paMKax JokajibHO# cetu BI'Y. CepBuC co3maBacs ¢ UCMOJIb30BaHUEM
dbpeliMBOpKa adanTUBHOM BepcTKM Materialize, MCHONB3YIOMIETO KOHIICTIIIUN
MaTepualbHOrO aAu3aiiHa nisi (QokycupoBku BHuMaHus oneparopa SCADA-
CHUCTEeMBI Ha KJIIOUEBBIX acCIleKTax oToOpaxaeMoir mH(popmaruu. Moaynb OusHec-
JOTUKM  co3daBajiicsi ¢ ucnonb3oBanueM .Net Core u  siBIsiercs
KpOCCIUTaTQOPMEHHBIM.
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Ab'exm oacnedasanms - HABy4YaJIbHBI MaKeT IIPaMBbICIIOBal iepapxiuyHai CeTK1
1 5ITO CYBsI3b 3 BO-CApBicaM, skl BeicTymae ¥ poii yHiBepcanbHailt SCADA-CICTIMBL.

Mboma pabomur - IlpaBecti nacienaBaHHl MpajicTayIeHbIX Ha PHIHKY CICTAM
MaHITOPBIHTY CTaHy MpPaJINpPhIEMCTBA, 3aCHABAHBIX HA XMApHBIX TAIXHAJOTISX.
JacnenaBaip CTPYKTypy 1 acabumiBaciii maOyaoBbl B30-copBicay Ui aHami3y,
amparoyki 1  aJJIlOCTpaBaHHs JaJ3€HBIX, aTPhIMAHBIX 3  IPAMBICIOBBIX
npaanpeiemMcTBay. Pacnparoyka B30-cOpBICY Il MaHITOPBIHTY HaBydYasibHara
MakeTa MpaMbICIIOBail iepapXiuHai CeTKi.

Y mpaibsl mpajacTayieHbl aHali3 IMepaBar 1 HeJaxonay yKapaHeHHS ¥
MPaMBICIIOBBI  CEKTap pAaldPHHIY Ha AacHOBE XMApHBIX BBUIYIHHAY, AKis
BBIKApPBICTOYBAOIIA ¥ cdepbl MpaMbIciioBara IHTIPHATY piday. Bbi3HauaHb
MaJbIX0JT J1a paclparoyki B30- CIPBICY, Ar0 KIHOYaBbIs acabiiBacill 1 aKIPHTHI,
3pOOJIeHbIST I CIpANIYdHHS Y3aeMaJ3esHHA 1 YKapaHEeHHS COPBICY Yy Maker
lepapxiyHal MpaMbICIIOBaii CETKI. AIicaHbl HEKaJIbKi criocaday ykapaHeHHs CIpBICY
¥ ICHYI0UYIO CICTIMY 1 ClIOCa0bI Y3aeMa3esTHHS COPBICY 3 HIKIMIIETIIBIMI Y3pOYHIMI
¥ pamkax nakanbHai cetki BJ[Y. CapBic cTBapaycs 3 BhIKapbicTaHHEM (hpeiMBOpKa
amanteiyHail BEpCcTKI Materialize, siki BBIKApBICTOYBAae KAHIAIIIBII MaTIPhIsIIbHATA
ne13aiiny it hakycoyki yBari aneparapa SCADA-CiCTIMBI Ha KITFOYaBBIX ACTIEKTaX
ajmocTpoyBaemait  iHbapmaineli.  Moayns  Oi3Hec-JOTiKi  cTBapaycs 3
BeIKapeicTaHHeM .Net Core 1 3'symsernna KpocriaThOpMEHHBIM.
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The object of the work is a training model of an industrial hierarchical network
and its connection with a web service acting as a universal SCADA system.

The purpose of the work - To conduct research on the market of monitoring
systems of the state of the enterprise, based on cloud technologies. Explore the
structure and features of building web services for the analysis, processing and
displaying of data received from industrial enterprises. Development of the web
service for monitoring the educational maquette of an industrial hierarchical
network.

This thesis presents an analysis of the advantages and disadvantages of
introducing into production of solutions based on cloud computing, which are used
in the field of industrial internet of things. The approach to the development of a
web service were determined, its key features and accents made to simplify the
interaction and implementation of the service in the maquette of a hierarchical
industrial network. Several ways of introducing the service into the existing system
and ways of interacting the service with the underlying levels within the local area
network of the BSU were described. The service was created using the adaptive
layout framework Materialize, using the concept of material design to focus the
attention of the SCADA system operator on key aspects of the information
displayed. The cross-platform business logic module was created using .Net Core.



