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Pegepar
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MHTEPHET BEILEM, JOMAIIHSASI ABTOMATHM3AIIUS, CUCTEMA
YIIPABJIEHU A SHEPI'OITIOTPEBJIEHUEM, BU3YAJIbHOE
[TPOTPAMMUPOBAHUE, OBbJIAYHBIE TEXHOJIOI'NHW, WMHUTALHWUOHHOE
MO/JEJIMPOBAHUE.

Obvexm ucciedo8anusi — CUCTEMBI HHTEPHETA BEIlleH, MHCTPYMEHT BH3YaJIbHOTO
nporpammupoBanus Node-RED, oonaunsiii cepsuc Yandex 10T Core, a Takye MeTO/IbI
UMUTAIIMOHHOTO MOJICIUPOBAHUST W TECTUPOBAaHUS JUIA OICHKHM KayecTBa CHCTEM
YIPABJICHHS YHEPTONOTPEOICHUEM.

Lenu pabomer — oueHUTh Bo3MokHOCTh mHTerparmu Node-RED u Yandex loT
Core, mpuMeHeHHUsI 3TUX TEXHOJOTHMH B cdepe wuHTepHEeTa Bemiei. PaszpaboTath
UMUTAIMOHHYI0 MOJIETTh C HCIOJIb30BAHUEM JTHUX TEXHOJOTHMH W TIPOBEPUTH €€
COCTOSITEITLHOCTh B UCITBITAHMHN HECKOJIBKUX TOIX0/I0B K obOecrieueHn 0 3P GHEeKTUBHOCTH
AHEPronoTpedeHus B chepe JoMalllHel aBTOMaTU3aluU

B Hactosiiiee Bpemsi MEpCHEKTUBHOM SBISIETCS HJied PACIIMPEHUST MHTEPHETa
Pa3IMYHBIMHU YCTPONUCTBAMH JIJII TOTO, YTOOBI OOECIIEYUTH MTUPOKYI0 KOMMYHHUKAITUIO U
cOOp MaHHBIX, HA OCHOBE aHaIM3a KOTOPHIX BO3MOXKHO OYyJET aBTOMAaTHU3UPOBATh U
YOPOCTUTh MHOTHUE KaXKJIOJHEBHBIC MPOLIECCHl WM YIYYIIATh KauyeCTBO JKU3HU HX
nosib3oBateneit. [lepen paspaboTumkamMu TakUX CHUCTEM CTOUT 3ajada OOeCleyuTh
KOPPEKTHOCTh M KQ4€CTBO UX PaOOThI, MHAYE TIOCIEJCTBUS MOTYT OBITh TSXKEITBIMH.

Cpenan METOJIOB TECTUPOBAHUSI CHUCTEM HHTEPHETA BEIEH OJHUM U3 KIOUEBBIX
SBJIICTCSI UMUTAITMIOHHOE MOJCIUPOBAHUE, KOTOPOE TMO3BOJISIET OIEHUTh CUCTEMBI M MX
MPOTOTUIBI B PA3JIMYHBIX YCIOBUSX MPH OTHOCUTEIHLHO HHU3KHX 3aTparax. B naHHOM
paboTre mpenaraercs Crnoco0 MpPOBEIEHUS TAaKOTO0 TECTUPOBAHHS C HCIIOJIb30BAHUEM
Node-RED u Yandex IoT Core. C moMoIipto Takoil MporpaMmsbl MOJb30BaTEIb MOXKET
MOJICIUPOBATh YCIIOBUS OKPYXKAIOIIEH Cpelbl M OIICHWBATh PEaKIMI0 CUCTEMBI. B
KaueCTBE JIEMOHCTPAIIMK €€ BO3MOXXHOCTEH ObLIM MPOBEEHBI IKCIIEPUMEHTHI B 00J1aCTH
YOPABJICHHUST DHEPTrOnoTpeOJeHUEM, HAa OCHOBE KOTOPBIX ObUTH C(HOPMYIUPOBAHBI
pPEKOMEHIAIMU TI0 TTPUMEHEHUI0 HECKOJBKUX alropuTMOB. Pa3paboTaHHBI MOAXOA U
porpamMma MOKeT IPUMEHSITHCS IJIs1 TECTUPOBAHUS U MCCIIEIOBAHUA B chepe MHTEpHETa
BeIlei, B YaCTHOCTH, JIJI OIIEHKHA Ka4eCTBAa CHCTEM YIIPABJICHUS YHEPTOTIOTPEOIICHUEM.
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IHTOPHOT POYAY, HAMAIIHAA AVYTAMATBIBALNA, CICTOMA
KIPABAHHSA SHEPI'ACITAXXKBIBAHHEM, BI3YAJIbHAE ITPATPAMMABAHHE,
BOBJIAUHBIS TOXHAJIOT |1, IMITALIBIMHAE MAJIDJIIPABAHHE.

A6’exkm Oacnedsannss — CICTOMBI IHTAPHOITY pdI4ay, IHCTpYMEHT Bi3yajbHara
nparpamaBanas Node-RED, BoGmaunsr capsic Yandex I0T Core, a Takcama meTajbl
IMiTalIbIiHAra MaJdJIIBaHHS | TOCTaBaHHSA JUIS alPHKI sKacii cictdM KipaBaHHs
DHEepracraKbIBaHHEM.

Mb>mut npayst — ananiie MardsiMaciis IHTArpansii Node-RED 3 Yandex 10T Core,
BBIKAPBICTAHHS TITHIX TIXHAJIOTIH y cdepbl IHTIpHITY pouay. Pacnpanasails
IMITAI[BIHHYIO Majielib 3 BBIKAPBICTAHHEM TITBIX TAXHAJIOTIH | TMpaBephllp sic
I'PYHTOYHACIIb Y BhIlTpabaBaHHI HEKaJIbKIX MaabIxoay jJa 3a0ectsaudHHs d(HeKThIyHACII
SHeprachaxbiBaHHs ¥ chepbl XaTHsH ayTaMaThI3allblI.

VY ugnepamHi 4yac TEpCHEKThIYHAW 3'synseniia i3 TalIbIpIHHS 1HTIPHOITY
PO3HBIMI TIpbUIaJIaMi I Taro, kad 3a0sCHeYbIllh HIBIPOKYI0 KaMyHIKAIbIIo 1 300D
JAJ3E€HbIX, HA aCHOBE aHali3y SKiX MardybiMa Oy/J3€ ayTamaThi3aBallb JIbl CIPACIilb
MHOT1Sl MITOA3EHHBIS TpaIRChl a00 MaJNEMIIBIIL SKACIH SKBIIIA 1X KapbICTalbHIKAY.
[lepan pacmpamoyirgpikaMi TakiX CICTAM CTalllb 3ajada 3a0sCredblllb KapIKTHACIHH 1
SIKaCIIb 1X Tpalibl, iHaKII HACTYTICTBBI MOTYIIb OBIIIb ISDKKIMI.

Csapon wmeTtamay TOCTaBaHHS CICTAM I1HTIPHOITY piI4ay aJaHbBIM 3 KITFOYABBIX
3'symsienia iMiTarpliiHae MaIdJIsiBaHHE, IKOE J1a3BajIsie allaHillb CICTAMBI 1 1X TPATaThIIIbI
¥ pO3HBIX YMOBax Ipbl aJIHOCHA HI3KiX BBIIATKax. Y daj3eHail pabole mpamaHyera
crioca® TpaBsiA3eHHS Takora TocrtaBaHHs 3 BblkapbicTaHHEM Node-RED 1 Yandex IoT
Core. 3 nanmamoraii TakoW Mparpamsbl 3JIEMEHT MOYKa MaJ3JIsBallb YMOBBI HaBaKOJbHAra
acsipoJ3s 1 alPHBBAI PIAKIIBIIO CICTAMBI. Y SKACIl JIMAHCTpAIbll i€ MardybIMacIsy
OBLITI MpaBeI3eHbI IKCIIEPHIMEHTHI ¥ TalliHE KipaBaHHS dHEpracrakbIBAHHEM, HA aCHOBE
AKIX ObUTI chapMyJIsIBaHbl PIKaMEHAIbIl 1Ma BBIKAPBICTAHHIO HEKAJIBKIX alrapbiTMay.
PacnipariaBanpl magpIxo1 1 mparpama Moska MPBIMSIHSIIIA U TICTaBaHHS 1 Jaciie1aBaHH1
Yy cdepbl IHTIPHITY pdoYay, acabiiBa AId alPHKI SKacli CICTOM  KipaBaHHS
DHEPracraXbIBAaHHEM.
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INTERNET OF THINGS, HOME AUTOMATION, ENERGY MANAGEMENT
SYSTEM, VISUAL PROGRAMMING, CLOUD TECHNOLOGIES, SIMULATION
MODELING.

Object of study — the Internet of Things systems, Node-RED visual programming
tool, Yandex IoT Core cloud service, as well as simulation and testing methods used for
evaluation of energy management systems.

Objectives — to evaluate the feasibility of integration of Node-RED with Yandex
IoT Core, their application in the field of internet of things, as well as to develop a
simulation model using these technologies and to test its validity by using it to test and
compare several approaches for ensuring energy efficiency in home automation.

The idea of extending the internet with various devices to enable extensive
communication and data collection, on the basis of analysis of which many everyday
processes can be automated and simplified or the quality of life of their users can be
improved, is currently very promising. The developers of such systems face the challenge
of ensuring that they work correctly and well, otherwise the consequences can be severe.

Among the methods for testing I0T systems simulation is one of the most important,
because it allows to evaluate systems and their prototypes under various conditions at a
relatively low cost. This work proposes a way to conduct such testing using Node-RED
and Yandex loT Core. Using such a program, the user can simulate environmental
conditions and evaluate the response of the system. As a demonstration of its capabilities,
experiments in the field of energy management have been conducted, based on which
recommendations for several algorithms have been formulated. The developed approach
and software can be used for testing and research in field of the Internet of Things,
particularly for evaluating the quality of energy management systems.



