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AHOTAIIA:

KoHTpons TeMmmepaTypy € BaXJIMBUM 3aBJaHHSAM Yy 0aratbox raiyssix,
BKJIIOUAIOYHU JIOMAITHIO aBTOMATH3aIli0, TPOMHUCIOBICTD, CIILChKE TOCIOAAPCTBO Ta
KJIIMaTU4HI CUCTeMHU. 3 PO3BUTKOM TexHoJoTii [nTtepuery peueit (IoT) Ta BigkpuTHx
wiatopM mnporpamyBanHs, Takux sk Node-RED, koHTponb Temmeparypu CTaB

O1IBII IPOCTUM 1 TIOCTYITHUM.

[1]Node-RED - me Bi3yanpHHIA IHCTPYMEHT TNpPOTPAMyBaHHS, SKUH JIO3BOJISIE
CTBOPIOBATH PO3YMHI CHCTEMH 3 BUKOPUCTAHHSAM BY3JIiB Ta 3'€lHAaHb. 3aBIISKUA CBOIl
MpOCTOTI BUKOpUCTaHHS Ta THY4YKocTi, Node-RED craB mnomynspaum cepen

po3poOHUKIB Ta eHTy31acTiB [0T.

VY naniii poOOTI PO3MIIAAETBCA KOHTPOJIbL TeMIlepaTypu 3 BUKopucTtaHHsSM Node-
RED. 3apmsaxu Benukomy Habopy moctynHux By3idiB, Node-RED no3Bosisie nerko
MIIKITI0YaTH Ta IHTETPYBaTH JaTYUKU TEMIIEpaTypH, PETYJSITOPH Ta MPUCTPOi
yIOpaBIiHHS, 1100 CTBOPIOBAaTH €(PEKTHBHI Ta aBTOMATH30BaHI CHCTEMH KOHTPOJIO

TEMIEPATYPHU.

Mertoro 111€i poOoTH € npoaeMoHcTpyBat, ik Node-RED moske OyTy BUKOpUCTaHUMN
IS KOHTPOJITIO TEMIIEpaTypH Ta PO3pOOKH 1HTEIEKTYaIbHOTO MPUCTPOIO 3 CUCTEMOIO
KepyBaHHA, M0 3a0e3leyye ONTHUMalIbHI YMOBU TEMIEpaTypu B TPHUMIIICHHI.
PesynbraTtu 1i€i poOOTH MOXYTb OyTH KOPHUCHI IJsi pO3pOOHHUKIB, CHUCTEMHHUX
IHTErpaTopiB Ta BCIX 3allIKaBJICHUX Y PO3YMHINA aBTOMAaTH3aIlli OyaiBeIh Ta KOHTPOJI

TEeMIIEPaTypHu.

OxpiM TOrO, OyIyTh PO3TISHYTI MUTAHHS OE3MEKU Ta HAAIMHOCTI CUCTEMHU KOHTPOJIIO
TemriepaTypu. besneka € BaxJIMBUM acleKTOM, OCOOJMBO KOJM HAEThCS MpPO
KEpyBaHHs CHCTEMOIO OMNajeHHd a00 KOHAMLIOHYBaHHsS NOBITpsA. Tomy OyayTh
PO3TJISTHYTI peKOMEHAAIlT 100 3aXUCTy CUCTEMH BiJ HECAHKI[IOHOBAHOT'O JOCTYITY

Ta 30epeXeHHs HaJA1itHOCTI poOOTH.

VY miit poboti M mocmiauMo TOTyxkHI MOXxJuBOCTI Node-RED nans kontposto
TEMIIepaTypyu Ta TOKaXKEMO, SIK IeH 1HCTPYMEHT MOXKE CIPOCTUTH PO3POOKY Ta

YOPABIIHHSI CUCTEMOIO KOHTPOJIIO TEMITEpaTypH.



Pozain 1.Bctyn

Y UpoMy po3aUTi MU PO3TISHEMO 3arajibHy 1H(OpMALII0 MPO KOHTPOJb
TEMIIEpaTypH 1 BaXJIMBICTh HOTO 3aCTOCYBaHHS B pi3HUX cdepax. Takox Mu
HaBegemo orisi Node-RED sik mOTyXHOTO i1HCTpYMEHTY Ui pO3pOOKH PO3YMHHUX

CUCTEM, BKJIFOUAIOYU KOHTPOJIb TEMIIEPaTypH.
1.1 AKTyaJIbHICTB

KonTtpons TemmepaTypu € BaXJIMBHUM acleKTOM s 3a0e3NedeHHs
KOM(OPTHOTO CEepeJOBHINA, €HEProePeKTUBHOCTI Ta Oe3meku B pPi3HUX cdepax,
BKJIFOYAIOYM JOMAIIHE OMNAaJE€HHS, KOMEpU1iHI OyAiBii, MPOMHUCIOBICTh Ta 1HII. 3
TOYKH 30py €HEProe(PeKTUBHOCTI, HAJEKHE KEpyBaHHS TEMIEPATypoOl0 MOXKeE

IMPU3BCCTU 1O 3HAYHHUX CKOHOMI1 eHepri'l' Ta SHUJKCHHA BUTpPAT.

VY 3B'SI3Ky 31 3pOCTaHHSIM I1HTEpecy 10 po3yMHHUX cucteM 1 IntepHety peueid (IoT),
JOJIATKOBI ~ MOJKJIMBOCTI  BIAKPUBAIOTHCS IS aBTOMaTH3allli Ta KOHTPOJIIO
temriepatypu. Node-RED, sxuifi € nOTyXHUM BI3yalbHUM 1HCTPYMEHTOM
MporpaMyBaHHsI Ha OCHOBI BY3JiB, 3a0e3nedye NpocThil Ta e(PEeKTUBHUU CIOCIO
PO3POOKH CHCTEMH KOHTPOJIO TEMIEpaTypH, IHTETPYIOYHCh 3 PI3HOMaHITHUMHU

MPUCTPOSIMU Ta CEPBICAMHU.
1.2 Merta

[2]MeTo0 1IOTO TMPOEKTY € po3poOKa CHCTEMH KOHTPOIIO TEMIIEpaTypH 3
BukopuctaHHsiM  Node-RED. OcHOBHOIO METO0O € CTBOPEHHS  THYYKOI,
PO3IIKMPIOBAHOT Ta JIETKO HAJIAIITOBYBAHOI CUCTEMH, SIKa JO3BOJUTH OTPUMYBATH JaH1
PO TEMIIEPATYPY, & TAKOK KEPYyBaTU MIJKIFOUEHUMH MPUCTPOSIMU 17151 3a0€31EeUECHHS

HEOOX1THMX YMOB TeMIIEpaTypH.
1.3 3agaui

JI71st MOCATHEHHS MOCTaBJICHOI METH B paMKax I[bOTO MPOCKTY Mepe10adaroThCs

HACTYTHI 3a7a4i:

-Po3pobka apxiTeKTypu CUCTEMH KOHTPOJIIO TeMIlepaTypu 3 BHUKopucTaHHIM Node-

RED.



-Po3poOka notokiB B Node-RED nns 3unTyBaHHS AaHMX 3 AATYUKIB Ta OOpPOOKH

OTPpUMAaHUX JAHUX.

-Peanizaiiis anropuTMmiB perystOBaHHS TeMIEpaTypu 3aleKHO BiJl BCTAHOBJICHHX

napaMmeTpis.

-Bizyanizaris jaHux mpo TemmepaTypy Ta yNpaBiiHHS CHCTEMOIO depe3 iHTepdeiic

Node-RED Dashboard.

-TecTyBaHHs Ta Bajiigaiis po3poOJaeHOI CUCTEMH IS IEPEBIPKU 11 €PEeKTUBHOCTI Ta

MPaBHIIBHOCTI pOOOTH.

-BukoHaHHS 1MX 3a7a4 J03BOJIUTH PEaNi3yBaTH MOBHO(PYHKIIOHAIBHY CHCTEMY
KOHTpoJIt0 Temnepatypu Ha ocHOBI Node-RED, sika Oyne 3a0e3nedyBaTi Ha(IMHICTD,

THYYKICTh Ta 3pYYHICTh B KOPUCTYBaHHI.

Poznin 2.0rs iCHYIOUHX PILIEHb 1 TEXHOJIOT1H
2.1 Ornsiz iICHYI0YHMX pIlIEHb

Ha choromuinmHiii eHb icHy€e 6araTo pimieHb JJIsi KOHTPOJII0 TeMIIepaTypH, ajie
HE BCl 3 HUX € €()EeKTUBHMMHU, THYYKMMHU 1 MPOCTHUMH y BHUKOpHCTaHHI. Orsin

ICHYIOUMX pIIIEHB JOMOMOXE 3'ICYBaTH iX MepeBaru Ta HEAOIIKH.

OmgHuM 13 MOMIMPEHUX PINIEHh € BUKOPUCTAHHS CAMOCTIMHMX TEPMOCTATIB, SIKI
KOHTPOJTIOIOTh TEMIIEPAaTypy B OKPEMHUX NPHUMIIMICHHIX. Taki TepMOCTaTH MOXKYTb
OyTu mTporpaMoBaHMMHU a00 KepyBaTHCS 3a JOMOMOTOK MyJbTa JAUCTAHIIMHOTO
kepyBaHHA. OHAK, 111 PIIEHHS MOXKYTh OyTH 0OMEXeH1 B MOXJIMBOCTSIX IHTETpaIlii 3

IHIIMMU CUCTEMaMHM Ta CKJIa/IH1 Y HaJaIITyBaHHI.

[HIIUM PO3MOBCIOKEHUM PIIICHHSIM € BUKOPUCTAHHS LIEHTPaNi30BaHUX CHUCTEM
VOPaBIIHHS TEMIEPaTyporo, skl 00'€MHYIOTh KEepyBaHHS TEMIEPATypPOI BCHOTO
OynuHky a6o mnpumimienHs. [li cucremu 3a3BUYail  BUKOPHUCTOBYIOTHCS B
KOMEpIINHUX OymiBisiX a00 BENUKHUX PE3UACHISAX 1 MOXYTh OYTH JOCUTH

CKJIAJJHUMU B HaJAIITyBaHHI T JOPOTUMHU B YCTAHOBIII.



2.2 Orisia TeXHOIOT1H

Node-RED - me Bi3yanbHHMH MNpOrpaMHHUI I1HCTPYMEHT Ui TOOYAOBU
MOTOKOBUX 3acO0IB pO3pOoOKH, sIKM 0Oa3yeThcss Ha BeO-meperisanadi. Bin Hamgae
IHTYITUBHUH 1 MPOCTUM y BUKOPUCTAaHHI 1HTEep(eiic, 1m0 03BOJSE PO3POOHUKAM
IIBUJKO CTBOPIOBAaTH PI3HOMAHITHI MPOrpaMd, MOTOKH JaHUX 1 aBTOMATHU30BaHI

MIPOIIECH.

Node-RED € Bi3yalbHHM iHCTPYMEHTOM IIPOrpaMyBaHHS Ha OCHOBI BY3JiB, SKHI
JI03BOJISIE 3 JIETKICTIO CTBOPIOBATH CKJIAJHI TOTOKM JaHUX. BiH Mae mMpoki
MO>KJIMBOCTI 1HTErpaiii 3 pI3HUMH MPUCTPOSIMU 1 cCepBicaMu, IO POOUTH HOTO

YyJJOBUM BHOOPOM sl pO3POOKH CUCTEM KOHTPOJIIO TEMIIEPATYPH.

OcHoBHi koMroHeHTH Node-RED BkiItouaroTh HacTyIHE:
1.By3nu (Nodes):

e Node-RED mae mmpoxuii HaOip BOyIOBaHHMX BY3IiB, SIKi BUKOHYIOTh Pi3HI
byHKIII.

e Bysiu BUKOHYIOTH omeparlii 3UdTyBaHHS JTaHUX, OOpOOKHU JaHUX, KEPYBaHHS,
BUBEJICHHS PE3yJbTaTiB 1 0arato 1HIIOro.

e KoxeH By30J1 Mae CBOi BJIACTHBOCTI Ta HaJIAIUTYBaHHS, SKI MOXYTb OyTH

HACTPOEHI BIJIMOBIJIHO 10 TOTPEO MPOEKTY.
2.Ilotoku (Flows):

e Node-RED 0a3yeTbcst Ha KOHIEMII TMOTOKIB, SIKI CKJIaJalOThCS 3
B3a€EMO/IIFOUHX BY3JIiB.

e Bu MoxeTe CTBOPIOBATH MOTOKHU, PO3TAIIOBYIOUM BY3JIM HA po0OOUiil TJI0IIa I
Node-RED i 3'eqnyroun ix 3'€1HyBaIbHUMHU CTPIIKAMH.

e [loToKkM BU3HAYAIOTH MOCIIJOBHICT ONEpaIliil, ki BUKOHYIOTHCS JJIsI OOPOOKH

naHux ado BUKOHAHHS MTEBHUX 1.



3.PenakTop noToky:

Penakrop motoky Node-RED Hamae iHTYiITUBHUI 1 TPOCTHIl Y BUKOPUCTaHHI
iHTepeiic Ay CTBOPEHHS Ta pefaryBaHHs MOTOKIB.

Bu Moxxere mneperaryBaTH BY3IM Ha poOouy IUIOMIAAKY, 3'€JHYBaTH iX
CTPUIKaMH, HAJAIITOBYBaTH BIIACTUBOCTI BY3JiB 1 OPraHi3oByBaTH IOTOKH

3TiTHO 3 JIOT1KOIO BAIllOTO MPOCKTY.

4.Bi3yanpHe IpOrpaMyBaHHS:

Node-RED BuKOpHCTOBYE Bi3yalbHMH MiIXiJ 0O MPOrpaMyBaHHsS, IO
JI03BOJISIE PO3POOHMKAM CTBOPIOBATH MPOTPAMH, PO3TAIIOBYIOUYH Ta 3'€THYIOUN
BY3JIM 3aMiCTh MHUCAHHS KOAY.

Ile poOuTh nporec po3poOKH MBHUAIIUM 1 O1IBII JOCTYITHUM JJIsI TUX, XTO HE €

poQeCciiHUM TPOrPaMICTOM.

5.Po3mmpenHs 1 IHTEerparis:

Node-RED mae BeiMKy KUTbKiCTh BOYJOBaHHX BY3JIIB, ajie TAKOXK MIATPUMYE
PO3IIMPEHHS 3 BUKOPUCTAHHSM CTOPOHHIX BY3JIB.

Bu Moxere BCTaHOBIIOBAaTH JOAATKOBI By3JiM 3 BeO-cxoBwuina By3iiB Node-
RED a6o cTBOproBaTHM CBOi BJacHi BY3JIM /JiI BUKOHAHHA CHEHUPIYHUX
3aBJ/IaHb.

Node-RED Takox miaATpUMye IHTErpaimir0 3 pI3HUMH CIOyx0amMu Ta

MIPUCTPOSIMU, TAKUMH SIK 0a3u JaHuX, xMapHi argopmu, loT-mpuctpoi Toro.



Node-RED € moTyXHHM iHCTpYMEHTOM JJsi po3poOKH cucTeM I[HTepHeTy
peuelt (IoT) Ta posymHuX npucTpoiB. BiH 3a0e3mnedye BizyaibHE MporpaMyBaHHS Ha
OCHOBI BY3IIiB, [0 JI03BOJISIE IIBHUIKO CTBOPIOBATH MOTOKU JTAHUX Ta aBTOMAaTHU30BaHi

ITpOLCCH.

Opnniero 3 xmodoBux nepear Node-RED e iforo Besmka CHiIbHOTa Ta €KOCHUCTEMA,
sIKa PO3IIMPIOE MOXKIIMBOCTI 1i€l mmatgopmu. ICHYIOTh 6€37114 CTOPOHHIX BY3JI1B, SIK1
JI03BOJISIFOTH JIETKO MIAKII0YaTH JOJIATKOBI MPUCTPOI, JaTUMKU Ta cepBicu. HasBHICT
BEJIMKOI KUTBKOCTI TOTOBUX BY3JIiB 3HAYHO CIIPOIIYE PO3POOKY CHCTEMU KOHTPOIIIO

TEMIIEPATYypH.

JUis 34UTyBaHHS TEMIIEpaTypu 3a3BUYalli BUKOPHUCTOBYIOTbCS MJATYUKH, TaKl SK
DS18B20 a6o DHTI11/DHT22. [li paT4vkd MOXYTh OYTHM NIIKIIOYEHI [0
KOHTpoJiepa abo TiaTu, SIKI B CBOIO 4Yepry KomyHikyioTh 3 Node-RED.
JUisi kepyBaHHA TEMIEPATypOI0 MOXHA BUKOPHCTOBYBATH PI3HOMAHITHI HPUCTPOI,

TakKi sk pesne abo cMapT-TEPMOCTATH, SIKI TAKOK MOXYTh OyTH 1HTEIPOBaHI B CUCTEMY

Node-RED.

2.3 ApXiTeKTypa CUCTEMU

ApXITeKTypa CHUCTEMU KOHTpOJ TemiepaTtypu Ha 0a31 Node-RED Bkirouae

HACTYIHI KOMIIOHEHTH

e Node-RED: Ile cepenoBuiiie po3poOKH, IKE BUKOPUCTOBYETHCS JIJISI CTBOPEHHS
noTokiB 00poOku garux. ¥ Node-RED mu Oyaemo BcTaHOBIIOBaTH HEOOXiHI

BY3JIM Tda HAJIAIOITOBYBATU ITOTOKH! JISI KOHTPOJIIO TEMIICPATYPU.

e Bysmu 006po6ku ganux: ¥ Node-RED mu BUKOPUCTOBYBaTUMEMO Pi3HI BY3JIH
st 0OpoOKM OTpUMaHMX JaHMX Temneparypu. Hanpukmnaa, mMu MoXemo
BUKOPHUCTOBYBaTH By3Jlud "PO3paxyHOK cepelHboi Temmeparypu' s

0OYHCIIEHHS CEPEIHbOT TEMIIEPATYPHU MPOTATOM IEBHOTO MEPIOAY.



e Bysmum  kepyBauHs: s KepyBaHHA ~ CHUCTEMOIO  omajeHHs  alo
KOHIMIIIOHYBaHHS MU BHKOPHMCTOBYBAaTUMEMO BY31HM KepyBaHHs. Lli By3mu
MOXYTh BKJIIOYATH JIOTIKY TPUUHATTS pIlIEHb, Taki SK TOPIBHIHHS
TEMIIEPATypu 3 3aJaHUMU TOPOTOBUMH 3HAUYCHHSAMU Ta MPUNHATTS PIllICHHS

po BKJIIOUEHHS a00 BUMKHEHHS MPUCTPOIB OMaIeHHs! 400 KOHIUIIOHYBaHHS.

e Bysnu BuBeaeHHs iHdopwmariii: Jlns BuBeaeHHs iHdopMalii mnpo CTaH
TEeMIIepaTypy Ta KepyBaHHS MOXHa BUKOPUCTOBYBATH BY3JIM BUBEJCHHS, TaKi
aKk  By3nu "BimoOpaxenHs Ha BeO-cropinmi" abo By3nu "Hanicnatu
MOBI1JIOMJICHHS €JIEKTPOHHOIO TOIITO0" .

e Cucrtema omaneHHs a0o KoOHAMIIIOHYBaHHs: [l (akTUYHOrO KepyBaHHS
TEMIIEPATypOI0 B IPUMIIIEHHI TOTPIOHO MAaTH (Pi3UYHY CUCTEMY OINAJIEHHS 200
KOHJUIIIOHYBaHHS, Ky MU Oyaemo kepyBaTu 3 Node-RED. 1ls cucrema moxe
Oytu migkmodeHa g0 Node-RED 3a pmomomoroio pi3HMX MPOTOKOJIB
KoMyHikaiii, Takux sk Modbus, MQTT, abGo 3a m0MOMOrorw 30BHIIIHIX

IHTErpamii.

e MOHITOPUHT Ta 3BITHICTE: MU MOXEMO BUKOPUCTOBYBATH Pi3HI IHCTPYMEHTH
JUIS. MOHITOPUHTY Ta 3BITHOCTI, siki HamarThess Node-RED abo 3oBHIIIHIME
iHTerpauisiMu. Hanpuknan, Mu MoxkemMo ab0 HaACWIATUA 3BITH €JIEKTPOHHOIO

IIOIITOIO.

L1 apxiTeKkTypa 103BOJII€ CTBOPUTH 3pyUHY Ta €(EKTUBHY CUCTEMY KOHTPOJIIO
TEeMIIepaTypH, sKa 3abe3reuye TOYHE BUMIPIOBAHHS Ta PETYJIIOBAHHS TEMIIEPATYPH B

PI3HHUX MPUMILIEHHAX 3 BUKOpucTaHHsaM matdopmu Node-RED.



Poznin 3.Peanizarttist BeG-iHTepdeicy It KOHTPOJIIO TeMIepaTypu

Y 1pOoMy po3auni MM PO3TIASHEMO peaiizaiiio BeO-iHTepdeicy, sSKuid
JI03BOJIUTh KOPUCTYBAaueBi KOHTPOJIIOBATH TEMIEpAaTypy Y TMPUMINICHHI 3a
noromoroto  Node-RED. Jlns  cTtBopeHHs  BeO-iHTepdeiicy wMu  OyneMo

BUKOpucToBYBaTH BOynoBanuii B Node-RED BeG-cepsep Ta By3mniB Ul

3.1 HanamrryBanus By3iniB Ul

[Tepm HiX TiepedTH A0 peamizaiii BeO-iHTepdeicy, moTpiOHO HajaIlTyBaTH
By3nmu Ul B Node-RED. BuxopucrtoBytoun By3nu Ul, Mu 3MOXKeMO CTBOPUTU
€IeMEHTH KEpyBaHHS, TaKi SK KHOIKH, IEpEeMHKadi, MOB3yHKH Ta TEKCTH, IS

B32€MO/IIT 3 CUCTEMOIO KOHTPOJIIO TemmepaTtypu. Och KIJIbKa MPUKIIA/IB:

By3zon "Button": Lleit By30:1 103B0JIsI€ CTBOPIOBATH KHOIIKH, Ha SIKI KOPUCTYBAa4Y MOXKE

HaTHUCKAaTHU AJIs1 BUKOHAaHHS IICBHHUX Hiﬁ, HaIIpUKJIAO, 3MIHU TCMIICpATypH.

Byzon "Switch": Ileit By3071 103BOJII€ CTBOPIOBATH NIEPEMHKAY1, 32 JOTIOMOTOIO SIKUX

KOPHUCTYBa4 MOX€E YBIMKHYTH a00 BUMKHYTH CUCTEMY KOHTPOJIIO TEMIEPATYPH.

Byzon "Slider": Ile#i By301 103BOJSIE CTBOPIOBATH TOB3YHKH, SIKI JIO3BOJISIIOTH
KOPUCTYBAu€Bl BCTAHOBJIIOBAaTH OakaHy TeMIEpaTypy LUISXOM MEPEeMIIICHHS

MOB3YyHKa.

Byzon "Text": Ile#t By30a m03BOJsi€ BiIOOpa)KaTW TEKCTH, HAMPHUKIAA, MOTOYHY

TeMIIEpaTypy ad0 CTaTyC CUCTEMHU KOHTPOITIO TeMIepaTypH.



3.2 Peanizartist BeO-inTepdeicy

Jlnst peamizamii BeO-iHTepdeicy Il KOHTPOJIIO TeMIlepaTypu MU OyneMo
BUKOpHCTOBYBaTH By30J "Dashboard" B Node-RED. Ileit By301 103BOJISIE MIBUAKO
CTBOPUTH BeO-1HTep(delic 3 BHUKOPUCTAHHSM HalallITyBaHb, CTHJIIB Ta EJICMEHTIB

KepyBaHH, K1 HaJlatloThes By3iaamu Ul

-Jlonatite By3oa "Dashboard" Ha po6ouy o6macte Node-RED.

-Hanamryiite By3onm "Dashboard", BcraHOBHBIIIKM HEOOXIiJHI MapamMeTpH, Takl SK

3aroJIOBOK Ta po3MIp BEO-CTOPIHKH.

-Jlomaitte By3nmu Ul, sxi OynyTh BigoOpaxkaTH 1 KepyBaTH TeMIIEpaTypoIo.

Hanpuxknan, By3nau "Button", "Switch", "Slider" Ta "Text".

-Iligxntouite By3nmu Ul 10 By3JIB KepyBaHHS TEMIIEPATypoOro, 1100 BOHU MOIJIU

B3a€EMOIIATUA M1 CO0O¥O.

-Hanamryiite Burisi ta cTuin BeO-iHTepdeiicy 3a nonomororo napamerpis By3iiB Ul

Ta HanamrtyBaHb "Dashboard".

IIpu peanizauii BeO-iHTep(deiicy MOKHA BUKOPUCTOBYBATH (PYHKI10OHANBHICTH Node-
RED nmns B3aemonii 3 By3nmamu Ta oOpoOku moxid. Hampukianm, nmpu HaTHCKaHHI
KHOIIKM a00 MepeMUKaHHI MepeMrKaya MO>KHA BHKOHATH BIAMOBIJIHY JI10, TaKy SK
3MiHYy HaJIalITyBaHb TepMOCTaTa a00 BIIOOpaXKEHHS MOTOYHOI TEMIIEpATypH Ha BY3JII
"Text".Tako’k MoOKHa BHKOpUCTOBYBaTH (yHKIOHaNbHICT Node-RED  mnsa
B3a€MOJIIi 3 30BHIIIHIMU cuUcTeMaMu abo cepBicamMu. Hampukian, BU MOXeTe
BukopucroByBaTu By3nu HTTP Request mist B3aemoii 31 croporrimu API ab6o By3nu

0a3u gaHux J1s 30€peKeHHs] ICTOPUYHUX JaHUX TeMIIepaTypHu.



Temnepatypa

BubepiTh DaxaHe 3HaueHHs v 24 A

[NoTouHa Temneparypa 25

CraTtyc cucremm yBiMKHeHO

Puc. 3.1 Peanizaris BeO-iaTepdeiicy

3.3 B3aemois 31 CTOpOHHIMU CepBicaMu Ta IaTGopMaMHu

[aTerpanist 3 HmIMMH cuctemMamu: CHCTeMa KOHTPOJIIO TEMIEPAaTypu MOXKe
OyTH IHTErpoBaHa 3 IHIIUMH PO3YMHUMH MPUCTPOSIMU a00 CHUCTEMAaMH YIIPABIIIHHS.
Hanpukiazn, MoKHa MIIKIIOYNATH ii 10 CUCTEMH "pO3yMHOro OyAMHKY" JIJIsl B3a€EMO/IIi
3 IHIIUMH TPUCTPOSIMU, a00 IHTETpallil0 3 CHUCTEMOIO BiJI€OCIIOCTEPEKEHHS IS

3a0e3nedyeHHs 6€3MeKu Ta MOHITOPUHTY.

Jlist 3a0e3neyeHHsT OUIbII IIMPOKOro (PYHKIIOHATYy Ta 1HTErpauli 3 1HIIUMH
cepBicaMu Ta Tuiatropmamu, MOXKHa BHKOpucTOBYBatu By3nu Node-RED, ski

3a0e3mneuyroTh B3aeMO/ito0 31 ctoponHiMu API, 6a3amu gaHuX Ta IHIIMME CepBicamu.

Hanpuxman, MoXHA HamamTyBaTH B3a€EMOMII0 3 TMOTOAHMMH CepBicaMH IS
OTPUMAaHHS AKTyaJIbHUX AAHUX PO MOroJly Ta BUKOPUCTOBYBATH L0 1H(OpMAIlIIO
U TIPUUHATTS PIlIEHb MIOJO0 PEryJIOBaHHS TeMIEpaTypu. 3a TOMOMOIOI0 BY3IIiB
HTTP Request, JSON Ta ¢dyukimii JavaScript B Node-RED mokHa 311HCHUTH 3amudT
no moromHoro API, oOpobwTu oTpuMaHI JaHI Ta BUKOHATH HEOOXimHI Aii B

3QJIKHOCTI BiJ] YMOB MOTO/IH.



Takoxx MoOXHa 1HTErpyBaTH CHUCTEMY KOHTPOJIIO TeMIleparypu 31 cMapT-
mathopmamu, Takumu sk Google Home a6o Amazon Alexa, misa KepyBaHHs
npuctposiMu rosiocoMm. Bysau Node-RED, taki six "google-home-notify" abo "alexa-
home", 103BONSIOTH B3aEMOISTH 3 IIUMH TIaTGOpMaMH 1 BAKOHYBATH Jii Ha OCHOBI

I'0JIOCOBHUX KOMAaHA.

Xmapai mnargopmu IoT: Jlns 30epexkeHHS MaHMX, BIJAAJICHOTO KEpPYyBaHHS Ta
MOHITOPUHTY CHCTEMH KOHTPOJIIO TEMIIEpaTypd MOKHA BHUKOPHCTOBYBATH XMapHi
wiargopmu [oT, Taki ssk Amazon Web Services (AWS), Microsoft Azure abo Google
Cloud Platform (GCP). Li margopmMu HaiaroTh pO3MIMPEH] MOKIMBOCTI 30€piraHHs

JAHUX, aHAJITHKH Ta 1HTerparti.

Po3znin 4. Peanizartisi cucteMu KOHTPOJIO TEMIIEpaTypu

VY oMy po3aiiai MU PO3IJITHEMO peatizallilo MOCTaBICHOI 3a7a4l - KOHTPOJIb
temneparypu 3a gonomororo Node-RED, ane 3aMicTh peanbHUX JaHUX TEMIIEpATypU
MU OyJeMO BUKOPUCTOBYBATH IUTYYHO 3reHEpOBaHi jAaHi. Lle Moxke OyTH KOpPUCHO
JUTSI TECTYBaHHS Ta HAJAro/PKCHHsS CUCTeMU 0e3 (paKTUYHOTO HAsgBHOCTI (HI3UYHOTO

NaTYUKa TEMIIEPATypH.

4.1 OTtpumaHHs JaHUX TeMIIepaTypu

[lepmM KpOKOM B KOHTPOJI TEMIEpPaTypd € OTPUMAHHS JaHUX PO
TeMIIepaTypy B TMpuUMIIICHHI. MM MOXeMO MIIKIIOYUTH (I3UYHI  JTaTYUKH
temriepatypu 10 Node-RED abo BUKOpUCTOBYBAaTH IITy4YHO 3T€HEPOBAHI JaHi IS

TecTyBaHHS. [5]



HpI/IKJIa,ZI HaJIalITYBAHH:

e Jlonaiite By301 "Inject" Ha po6ouy obmacts Node-RED.

e HamamryliTe HOTro AJIA BIANPABKH INITYYHUX JAHUX TEMIIEpaTypu 3 TMEBHUM
1HTepBaAJIOM (HAINpPHUKIIAA, KOKHI 5 CEKYyH/).

e [ligxmrouits By301a "Inject" 10 By3na, sIkuii reHepye ITY4YHI JaHl TeMIepaTypH

abo By3na, SIKMl OTpUMYE JaHi BiJ (PI3UYHOTO JaTYHUKa TEMIEPATYPH.

] ]
5c & ZEHEPALIA MEeMNepamyp

Puc. 4.1. ITpuxnax Nel

leHepyeaTw ewnagkoel TemnepaTypHi zHawenHa eip 18 go 25 rpagycie

minTemperature = 18;

maxTemperature = 25;

temperature = Math.floor(Math.random{} * (maxTemperature - minTemperature + 1)) + minTemperature;

[ ]

CTeopuTH o6 'exT noBilgomneHHA
v omsg = {
payload: temperature

MOBEpHYTH NOB1AOMNEHHA
urn msg;
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Puc. 4.2. Ko nns reHepyBaHHs BUIIQJAKOBUX TEMIIEPATyp



4.2 O6po0Oka TaHuX TeMIepaTypu

OTpuMaBIIU aHI TEMIEPaTypu, MU MOXEMO OOpOOMTH X IJi MOJAIbIIOTrO
aHami3y Ta TPUUAHATTSA pimieHb. Hampukinaa, MU MOXXEMO TOPIBHATH OTPUMAaHy
TeMIIepaTypy 31 3aJJaHUMH TTOPOTOBUMH 3HAYCHHSIMH Ta BUKOHATH TICBHI il Ha

OCHOBI IIbOT'O TMOPIBHSIHHS.

HpI/IKHaI[ HaJJalOTYBaHH::

e Jlonaiite By30xa "Switch" Ha po6oudy ob6iacts Node-RED.

e HanamryliTe yMOBH NEpeBIpKHU TeMIepaTypu (HAIpUKIIAL, KO TeMIlepaTypa
MeH1ue 20 rpaayciB, BAKOHATH NIEBHI Jii).

e [linkmrouite By3on "Switch" 10 By3iiB, ikl BUKOHYIOTH Jii B 3aJ€XKHOCTI BiJ

YMOBH (HANpPUKIIAJl, BBIMKHYTH 200 BUMKHYTH OTIAJICHHS).

] @ 5]
5c U 2eHepalis meMnepamyp Hanpasumu

Puc. 4.3. ITpukmamg Ne2



4.3 KepyBaHHS MPUCTPOSIMHU

Komu mu Bu3HaumMmo, siKi Aii MOTPIOHO BUKOHATH HAa OCHOBI OTPHUMAaHO1
TEeMIIepaTypu, MU MOXKEMO KepyBaTd (Pi3MUHUMH HPUCTPOSIMU, TAKUMHU SK CHCTEMa

omnajieHHs1 a00 KOHUIIOHYBaHHS, BUKOpucTOoByr0un Node-RED.

HpI/IKJIa,ZI HaJIalITYBAHH::

e Jlonaiite By30a "Switch" ta "Function" Ha po6ouy ob6sacts Node-RED.

e HapamryiiTe OTiKy K€pyBaHHS MPUCTPOSIMH HA OCHOBI BHMOT TEMIIEPATypH
(HampukIal, BBIMKHYTH OINAJIeHHS, SKIIO TeMiiepaTypa meniie 20 rpagyciB).

o [linxiro4iTh By30J1 KEpYBaHHS JI0 BY3JiB, sIKi BAKOHYIOTh (DaKTHUHE KEPyBaHHS

(13UMYHUMH IPUCTPOSAMH.

L]
SKNIOYEHHA onaneHdHAa

] (] 2
Mimka vacy & 2eHepauia memnepamyp Hanpasumu debug 1
L]
BUMKHEHHA OManeHHa

Puc. 4.4 TTpuxnan Ne3

27052023, 1220017 node: debug 2

msg.payload - number
18

27052023, 12:00:17 node: debug 1

msg.payload - Object

*object
status: "BrAD4YEHD OnanseHHA.
TemnepaTypa B Mexax LONYyCTUMOro
SHEYEHHA. "

Puc. 4.5. Pe3ynbratu podotu



tyyni npaHi TeMmeparypu MOXYTb OyTH KOPHCHI JJsl TECTYBaHHA Ta
HaJIarO/KEHHSI CUCTeMU. Bu MoXkeTe CHUMyIIOBaTH Pi3HI clieHapii, BCTAHOBJIIOIOYN
BPYYHY 3HAUEHHS TeMIepaTypu a00 BUKOPUCTOBYIOUM aBTOMATHU30BaHi CKPUIITH AJIS
reHepariii pisHuX 3HaueHb. Lle 103BosIsie BaM MepeBipUTH, SIK CUCTEMA pearye Ha pi3Hi
3HA4YCeHHs TEMIIepaTypu Ta BIEBHUTHCS, 110 BOHA MPALIOE HAJICKHUM YHHOM Tepes

BITPOBA/[’KCHHAM PCAJIbHOI'O JaTYMKaA TCMIICPATYpPH.

VY mpomy posmini Oyno ommcaHo 3aranbHHN Tporec BukopuctanHs Node-RED s
KOHTposto Temrepatypu. Kondirypaiiss By3aiB Ta IOTOKIB MOXE BapilOBaTHCS

3aJICKHO Bi)_'[ KOHKPCTHHUX BUMOI' Ta HAJIAIITYBAHb.

Poznin 5. 3a6e3neuenns 6e3meky Ta aBTeHTUIKAIIT

3abe3neuyeHHs1 Oe3MeKH Ta aBTEHTU(IKALli € BAXKIWBHM aCHEKTOM OyIb-SKOi
CUCTEMH, B TOMY YHCIIl CHCTEMH KEpyBaHHs TeMIiepaTyporo Ha ocHOBI Node-RED. ¥
IIbOMY PO3I1JIi MU PO3TJISHEMO JIeTalll, IOB'3aHI 3 3aXHCTOM CHCTEMH Bij

HECaHKIIIOHOBAHOT'O JOCTYITy Ta 3a0e3neYeHHsIM aBTeHTU(]IKallli KOpUCTYBaUiB.

5.1 ABrenTudikaiiis KOpUCTyBaviB

[lepmiuM  KpokoM Yy 3a0e€3MeueHHI O€3MEeKH CUCTEMU € BCTAHOBJICHHS
MeXaHI3My aBTeHTHU(]iKaIlli KopucTyBauiB. Lle 103BOINUTH KOHTPOIIIOBATH JAOCTYI 0
cuctemu Ta ii ¢yHkionany. Node-RED nagae pizni ciocodbu aBTeHTH(IKALT, Taki
gk 06a3zoBa aBTeHTHiKaMis, OAuth 1 LDAP. Bubip metony aBreHTU]iKaIlii 3aI€KUTH

B1JI BaIllMX BUMOT Ta ICHYIHOYO1 1HQPACTPYKTYpH.

5.2 ABTopu3zanis Ta ynpaBiiHHS POJIAMH

KpiMm aBTenTH(IKAaIli, BAXKJIMBUM aCHEKTOM € HaJEXKHE YIPABIiHHSA POJISIMU
KOPHUCTYBauiB 1 0OMEXEHHS iX qoctymny A0 ¢yHkuioHany cuctemu. Node-RED nanae
MOKJIUBICTh BUKOPUCTOBYBATH BOYI0BaH1 poJii kopuctyBadiB (admin, read, write) Ta

HAJIAIITOBYBATHU BJIACHI POJIi 3 BU3HAYEHUMHU MPAaBaMU JOCTYIY JI0 BY3JIiB Ta MOTOKIB.



5.3 3axucT MepexKeBOro 3B'sI3Ky

Oxpim aBTeHTH(]IKAIII Ta aBTOpH3aIlii, BXIMBO 3a0€3MMEUNTH 3aXUIICHUI
MepexeBuil 3B's30k MDK Node-RED Ta iHmmMu mnpuctpossMu abo cuUCTeMaMu.
Pexomennyerscsi BukopuctoByBatd HTTPS nns mmdpyBanHs komyHikarii Ta

3actocoByBaTu SSL-cepTudikaT s miATBEPAKEHHS aBTEHTUYHOCTI CepBepa.

5.4 MOHITOPHHT Ta KypHaIIOBaHHS

HananHsi MOKJIMBOCTI MOHITOPHUHTY Ta >KypHaJIOBaHHS Jii KOPHUCTYBauiB €
BAKJIMBUM KPOKOM [UIsl BHSIBJICHHS HEKOPEKTHOI MOBEAIHKA ab0 Bpa3iIMBOCTEH
cuctemu. Node-RED moske iHTErpyBaTUCh 3 PI3HUMHU IHCTPYMEHTAMH MOHITOPUHTY
Ta XypHamoBaHHs, Hanpukiag, ELK-crekom (Elasticsearch, Logstash, Kibana) a6o

Splunk, 1106 3a0e3neunTy 1eH PyHKIIOHAL.

5.5 3ano6ira"Hs Bpa3auBOCTSIM Ta OHOBJICHHS

Omnosnenns Node-RED Ta BUKOpUCTOBYBaHUX BY3JIIB € BaXKJIMBUM acClEKTOM
3a0e3neyeHHs] O€3MeKW CHUCTEMU. PeryispHe OHOBJICHHS JIONIOMOXE YCYHYTH
Bpa3JIMBOCTI Ta BUKOPHUCTOBYBATHU OCTaHH1 (DYHKIIOHATBbHI MOXIUBOCTI. Kpim Toro,
CIiJl BpaxOBYBaTH PEKOMEHAIlli 1010 Oe3MeKH, TakKi SK BCTAHOBJICHHS CKJIQJIHHUX

napoJiB, oOMexxkeHHs nocTyiy a0 cepBepa Node-RED, pezepBHe kormiroBaHHS Ta T. II.



Pozain 6. MoxuBi OKpaiieHHs

IcHye Kinbka croco0iB, SIK MOKHA JTOTIOBHUTHU JTaHUHM MPOEKT ISl MOMIMIICHHS

1oro (hYHKIIOHATBLHOCTI Ta PO3MIMPEHHS] MOKIUBOCTEH. OCh IeKibKa BapiaHTIB:

e Jlonatm kepyBaHHsI pexxuMaMu poOoTu: PeamizyBat MOXIHBICTH BHOOPY
pexuMy  poOOTH  CHCTEMH  KOHTPOJIO  TeMIepaTypH, TaKuX  SK
"ABromatnunuit", "Pyunmii", "Pexum rpadika" tomo. KopuctyBau moxe
BUOpaTH MOTPIOHMM pekuM, 1 cucTeMa OyJie TpalfoBaTH BIAMOBIIHO /10 I[LOTO

BUOODY.

e Jlogatu cnoBimeHHs: JlogaTm MOKJIMBICTH HAJACHJIATH ITOBIJIOMJICHHS a00
CTIOBIIIICHHSI KOPUCTYBAYEBi, KOJU TEMIIepaTypa I0CATa€ KPUTHIHUX 3HAYCHD
a00 KOJM CTaH CHUCTeMH 3MiHIEThCA. lle MoxkHa 3poOUTH 3a JOMOMOIOKO

By31iB "Notification" ab0 BUKOpHUCTOBYIOUYH 30BHIIIHI CEPBICH MTOBIJOMJICHbD.

e Jlonatu po3mmpeny Bidyamizamito pganmx: PeanizyBatu rpadiku, sKi
B1I0OpaKaTUMYTh 3aJIKHICTh TEMIlepaTypu BiJ dYacy. BukopucroByrouu
BY37U Ui BimoOpakeHHs naHux y ¢opmati rpadikiB abo miarpam, o0

KOPHUCTYBa4 MIr aHAII3yBaTH TEMIIEPATYPHI 3MIHHU 3 YaCOM.

o IlinkaoyeHHss 10 30BHilIHIX cepBiciB: PO3riasiHyTH  MOXKJIUBICTh
MIIKJIIOYEHHST J0 30BHIIIHIX cepBiciB, Takux sk moroaHi API abo cucremu
KepyBaHHS eHeproedexTuBHiCcTIO. e MOXe T03BOJIUTH CUCTEMI aBTOMATUYHO
azanTyBaTUCS A0 3MIHHUX MOTOAHUX YMOB a00 €HEPreTUYHUX NapameTpiB AJis

ONTUMAaJIBLHOTO KEPYBaHHS TEMIIEPATYPOIO.



JonarkoBi ¢pyHkuii kepyBanns: Jlonatu qonatkoBi GpyHKIIT KepyBaHHs, Takl
SK peryJIOBaHHS HIBUAKOCTI BEHTUISATOPIB 200 PEryIIOBaHHS PIBHS BOJIOTOCTI.
Ile Moke JOMOMOTTH CTBOPUTH OLIbIT KOMGOPTHI YMOBH B MpPHUMIIIIEHH] a00

3a0€3IMeUnTH ONITUMAJIbHI TTapaMeTpH Tl 30epeKeHHS CHeprii.

OnTumizanis aaropuTtMmiB KepyBaHHs: PoO3IJsSiHbTE MOXJIMBOCTI 7St
BJIOCKOHAJICHHS aJTOPUTMIB KEpyBaHHS TeMIIepaTyporo. BukopucTtoByroun
aHATITUYHI MeTOAM a00 MalllMHHE HaBYaHHA JUIsl TMPOTHO3YBAaHHS 3MIH
TEMIIEpaTypu 1 BIOCKOHAJIEHHA TOYHOCTI peryitoBaHHA. Lle pomomosxke
e(eKTUBHIIIE BUKOPUCTOBYBATU €HEPTiI0 Ta 3a0e3MeunuTu OUIbIUN KoMGpOopT

KOPHUCTYBa4aM.

IaTerpamissi 3 TroJIOCOBMMH AacCUCTeHTAMHU: PO3MJISHYyTH  MOXIIMBICTD
iHTerpaii 3 MOMyJISPHAUMH TOJIOCOBUMH aCHCTCHTAMH, TaKHMMH SIK Amazon
Alexa abo Google Assistant. Ile g03BONHMTH KOpUCTyBadaM KepyBaTH
CHUCTEMOI0 KOHTPOJIIO TeMIepaTypd 3a JOMOMOTOK TOJOCOBUX KOMaHH 1

3pYYHOCTI.

HMonarkoBi  ¢yHkuii 30epiranHs gaHux: Po3risHyTH — MOXIIMBICTH
30epeKEeHHSI ICTOPUYHUX JaHUX MPO TEMIIepaTypy Ta IHIII TapameTpu IS
MOJAIBIIOr0 aHami3y 1 BiACTeXkeHHsS. BukopucroByroun O6a3u jgaHux abdo
cucteMu 30epiraHHs AaHuX, o0 30epiraTd Ta BiOOOpakaTH I1CTOPUUHY

1H(pOopMaIlito PO TeMIlepaTypHI 3MiHU.

MooisibHuii  nogarok: Po3poOutu MOOUTHHMI MOAATOK HJisi 3PYYHOTO
KEpYBaHHSI CUCTEMOIO KOHTPOJIIO TeMrepaTtypu 31 cmapTdoHa ado IJIaHIIeTa.
Ile mo3BONMHMTH KOpUCTyBadaM 3MIHIOBATH HAJIAIITYBaHHS TEMIEpaTypu Ta

BIJICTEXKYBATH CTaTyC CUCTEMU 3 Oyb-SIKOTO MICLA Ta B Oy/Ib-IKUH Yac.



BucnoBku

VY nmaniii KypcoBiii po0oTi Oymo po3risiHyTo BukopuctanHs Node-RED mms
peaizalii CucTeMHu KepyBaHHs TEMIIEpaTyporo B posyMHoMYy OyauHKY. Node-RED e
MOTY)KHAM 1HCTPYMEHTOM JUIsl PO3pOOKM Ta BUKOHAHHS BY3JiB, IO J03BOJISIE

CTBOPIOBATH CKJIAJIHI TOTOKH OOPOOKHU JTAHUX 31 3pyUYHHUM 1HTEphercoMm.

[TounHatoun 3 BCTylly, Oyja omucaHa MeTa Ta 3aBJaHHA NPOEKTY. Po3risiHyTO
ICHYIOYl pIIIEHHS Ta TEXHOJOrIi, sIKI MOXHa BHUKOPHUCTOBYBATH JUIsl peaizallii
CUCTEMHU KepyBaHHs TemmepaTyporo. OcHOBHa yBara Oylia MpUJIJIEHA apXITEKTypl
CUCTEMHM, BKIIIOUAIOYM BY3JIM JJI1 3YUTYBAHHA JaHUX 3 JAaTYUKIB TEMIIEpaTypH,
00poOKM Ta aHami3y UUX JJaHUX, & TAKOK KEpyBaHHS NPHUCTPOSIMU JJISl PETYIIOBAHHS

TEMIEPATYPHU.

VY poznuti mpo peanizaliiio MOCTaBIeHOi 3a/1adul OyJI0 MPOJIEMOHCTPOBAHO MPUKIIAIU
KOAy Ta KOH(QIrypauii 1 KOXKHOTO 3 KOMIIOHEHTIB cUCTeMH. Byno mokasaHo, sk
3UMTYBATU AaHl Ipo TEMIEpaTypy, K OOpOOIATH 1l 1aHl Ta BUKOHYBATH HEOOXIJIHI

I 7151 KepyBaHHSI TEMIIEPATYPOIO.

Y po3gimi mpo BuxopuctanHs Node-RED nns kontpomo Temmeparypu Oyio
PO3TJISTHYTO P13HI ACMEKTH, TaKi SIK BCTAHOBJICHHS BY3JIIB Ta HaJAIITYBaHHS MOTOKIB

JUI1 KOHTPOJIKO TEMIIEPATYPH.

Poznin mpo 3abe3neuenHs Oe3neku Ta aBTEHTU(IKAIli HArOJONIye HA Ba)KJIHMBOCTI
3aXUCTYy CHCTEeMHM BIJ HECaHKIIOHOBaHOro jgoctymy. OmmcaHo MeToau
aBTeHTU(DIKallli KOPUCTYBayiB, YIPABIiHHS POJISIMHU, 3aXUCT MEPEKEBOIO 3B'A3KY Ta

MOHITOPHUHT JIii KOPUCTYBAUiB.

VY kiHneBoMy micCyMKy Oyio BctaHoBieHO, 0 Node-RED € sxicHuM iHCTpyMEHTOM
JUIsL PO3pOOKH CUCTEM KEepyBaHHsS TemiiepaTyporo. Moro 3pyunwmii intepdeiic Ta
IIUPOKI MOXKJIMBOCTI JIO3BOJISIFOTH JIETKO CTBOPIOBATH CKJIaJHI TIOTOKHM OOpOOKH

nanux. [Ipoext mokazas, mo Node-RED moxe Oyt ycmimHo BUKOPHUCTAHUN JISI



peainizaiii cUCTeMU KEpPYBAaHHS TEMIIEPATypoOl0 B PO3YMHOMY OYAMHKY, HaJar0uu

3pYUHICTh y PO3p00I1Il Ta THYUKICTh Y KOH(Iryparii.

CnucoK BUKOPUCTaHUX JKEPEIT:

Node-RED odiniiinuii caiit - https://nodered.org/

Node-RED nokymenranis - https://nodered.org/docs/
Node-RED Cookbook - https://cookbook.nodered.org/
Baor Node-RED - https://nodered.org/blog/

biomioreka By3niB Node-RED: https://flows.nodered.org/

R A

dopym Node-RED - https://discourse.nodered.org/
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