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yCreLwHOo NPYMEeHSAIOLWaNACS
Ha 0O0beKTax Poccunm

TePHOJ] KPU3KCAa OCOOEHHO BYKHO OIITH-

MUBUPOBATH BCE PACXOMIbI TIPEIIPUSITHS,

BeJIlb TPAThI Ha 3JIEKTPOIHEPTHIO SABJISI-
FOTCSI TOCTOSTHHO PACTYIIEH CTaThell pacxoa.
[Tpuriio Bpemsi 3aiyMathCsi O CIEUATBHOM
cucreme ynpasieHus (CY) OCBEeTUTEIbHBIM
obopynoBarueM. MOXXHO, KOHEYHO, HAHSITh /IS
9TOTO OT/ENHHOTO COTPYIHUKA, HO, TIOKATYI,
60J1e€ yHOOHBIM ¥ 9KOHOMIIECKH BBITOIHBIM
pellleHreM CTaHeT YCTaHOBKa aBTOMATIIECKOH
CY aJ1eKTpHrIecTBOM, KOTOPOI He HY)KHO Gy/1eT
IUTATUTD 3apIUIATy U OTITYCKHBIE.

W3BectHbIe Ha ceropusHuii feHsb CY ocBe-
mrenueM (Ha ocuose Dali, PLC, ZigBee,
Xbee) IMEOT MHOXKECTBO KaK HEOCTIOPUMBIX
IPEUMYILECTB, TAK M CEPhe3HBIX HEJOCTATKOB,
KOTOpbIe OTPAHUIUBAIOT UX IPUMEHEHHUE
WJIM BOBCE 3aCTaBJISIOT KJIMEHTA OTKA3aThCs
ot Hux. OcHoBHas 3amava CY — aT10 110-
[IOJTHUTEIbHASI 9KOHOMMUS 3JIEKTPOIHEPIUU
7 aBTOMATH3AIHSI pAGOTHI OCBETUTETBHBIX
ycTaHOBOK. O{HAKO He BCEITa 3aKa3IMK CMOKeT
oueHuTb 9 ekt ot BHepperus CY, noromy
4TO pa3paboTKa IPOEKTHOM JOKYMEHTAIUH,
MOHTa)KHbIE U Ty CKO-HaJIaI0IHbIe PabOTHI,
a TakKe 00ydeHMe epcoHaNa — BeCchbMa
3aTpaTHas 9aCcTh OIOIKETA, ITO CTABUT ITO]T
CoMHeHe HeoOXOTMMOCTb €€ MCIIONb30BaHMS
U OKYIIaeMOCTD B IICJIOM.

Vcxonst U3 CyIIeCTBYIOLIHX IIPOOJIeM U TeH-
JIeHIHET B MEPE IO COKPALIICHHEO OTPedIsieMOit
JIEKTPOHEPTUH, HH)KEHEPaMU U IIPOrPaMMU-
cramu koMmrtaauu Econex emme B 2012 1. 6pU1a
HavaTa pa3paboTKa COOCTBEHHOM CUCTEMBI
aBTOMaTHYecKoro ynpasieHust Econex Smart,
B OCHOBY KOTOPO¥ ObUIH IIOJIOYKEHBI TaKue
OCHOBHBI€ ITPUHITUIIBI, KaK MaKCUMaJIbHast
(byHKUIHOHATBHOCTD, NCKITIOUHTENbHAS HATIOK-
HOCTb U IIPH 9TOM BBICOKasI 9KOHOMUIHOCTh
(puc. 1). Ysxe B 2013 1. BiepBbIe Ha IPOMBIIIUICH-
HOM IIPeIIPHATHH, Ha KOTOPOM YCTaHOBJICHO
601tee 700 OCBETUTEIBHBIX IIPHOOPOB, ObLIa
BHenpeHa CY Econex Smart. C nepBbIx nHei
9KCIUTYaTaIMH CTAJIO SICHO, YTO IPOMBIIILIICH-
HO€ [IPEAIPHSTHE C OOIBIINM KOJIIIECTBOM
MOIITHOTO 3JIEKTPOOOOPYIOBAHISL, CO3MAOIIIETO
OrpOMHOE KOJITIECTBO IIOMeX, He caMoe JIydlIiiee
MECTO TIPUMEHEHHSI TAKOH CHCTeMBbL. B o1-
JIYUe OT TUXOH U CIIOKOMHO JTabopaTopu,
IJie CBETWIBHUKH Oecriepe6oitHO paboTany,
PSIOM C MOCTOBBIM KPaHOM OHH ITOCTOSIHHO
OTKa3bIBAIMCh BBITOMHATH KOMaH b1, Hawamoch
IIPOBE/IeHIE MHOTOYHCIIEHHBIX HCCIIEIOBAHUIA
U 9KCIIEPUMEHTOB 10 BBISIBICHHIO IPUYNH
c60eB. B pesysbrare 65T CO3IaH COGCTBEHHBII
ABTOPCKHUIA IIPOTOKOJ, 6J1arofapst KOTOPOMY JIaKe
B 9JIEKTPOCTAICILTABIILHOM 11Xy CBETHIIBHUKH
BBITIOJTHSUTN KOMaHIbI OBICTPO U YETKO.
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LleaTpom CY Econex Smart siBiisteTcst poyTtep
Econex RF Gate. D10 ycTpo#cTBO KapIMHAIBHO
OTJIMYAETCS OT OOIIETIPHHSTOTO OHSATHS «POyTep»
T MMeeT Ha OOPTY IIPOMBIIIIICHHBII KOMITBIOTED,
00JIaJIAFOIIIM T BCeMU HeOOXOIMMBIMHE BBIHCITH-
TeJIbHBIMU pecypcaMiL. PoyTep XpaHHT faHHbIe
0 KOH(HTYPAIAK CUCTEMBI, TIOJIb30BATE/IbCKUE
QJITOPUTMBI, CTATHCTUYECKYI0 HH(POPMALIUIO
U BCe OCTAJIbHBIE JIAHHbIE, HeOOXONTUMBIE JULS
6ecriepebortHoro dyukumonnposanust CY. s
PabOTBI € CHCTEMON TOCTATOYHO HOKITIOYUT
Econex RF Gate K 10Ka/IbHO ceTu IPeAIPUATHA
niocpencrBoM Kaberst Ethernet v Wi-Fi, 1 cpasy
06011 IT0JIb30BATENb CETU MOKET YIIPABIIATh
€10, eCIT, KOHETHO, OH FIMEET COOTBETCTBYIOIITHE
IIpaBa IOCTYTIA. Y POBEHb IOCTYTIA 3aIaeTCst
AQIMHUHUCTPATOPOM U MOYKET 3HAUHTEIBHO
pasmudatbes. [opwmoantses Kk CY MOXKHO
€ 10600 KOMITBIOTEPA MIIN MOOUIBHOTO
YCTPOICTBA C OG0T OTIEPAITHOHHOI CHCTEMOVA.
Kpowme toro, mporpammroe obecriegerwe (I10)
Econex Smart mpenocrasiisteTcs: KIIMeHTY 6ec-
IUTaTHO. B ciTydae oTCyTCTBYS TOKATBHO CeTH
Ha o6bexre, poytep Econex FR Gate cospaer
COOCTBEHHYIO CETh, U MOJKIIIOUYCHIE K HEMY
MOJKeT OCYIIIECTBIISITHCS U3 JIF0OO0I TOUKU MUPA
yepe3 MHTEpHeT.

Econex Smart sBisieTcs HameXKHBIM HH-
CTPYMEHTOM JUIsI IIOBBIIIEHUS 9HEProad-
dexTuBHOCTH (pHC. 2). B HOMEHKIATYpY

ycrpouicts CY BXOIAT AATIUK JABYKEHUS
RF SensorMove, maT4muK OCBEIIEeHHOCTHA
RF SensorLux, matuuk tremneparypst RF
SensorTemp. Kaskmoe 13 9TuX yCcTpOICTB
TpebyeT TONbKO MONKITIOYCHUS TN TAHH
220 B u nMmeer creneHb 3amnuThl IP65, 4To
MIO3BOJISIET YCTAaHABIUBATD UX HA YJIHIIE.
becpoBomaast CY Econex Smart ymeer ympas-
JIATH He TOJIBKO CBETHIbHIKAMU, HO 1 JIIOOBIM
IPYTUM TEXHOJIOTHIECKUM 000PyI0BaHIEM
IpY IIOMOIIY YHUBepCcaIbHOro ycrporicrsa RF
Sensor Contact. 9To ycTpOICTBO TakxKe IMeeT
B CBOEM COCTaBe PafluOMOJYJIb, KOTOPBIH 110~
3BOJIsIET IPUHUMATD 1 IIePelaBaTh KOMAH/IbI,
a TaxoKe JIOTMIeCKHe BXOJI/BBIXOJ] TUIIA «CYXOH
KOHTaKT». PaboTa MOXKeT OCYILeCTBIATHCA B IBYX
pexxuMax. B epBom, 0Ty u1B Ha BXOJI CUTHAJT
OT KaKoro-JIn60 060pyIOBaHIsI, HAIIPIMep
3aMbIKaHUE WIN Pa3MbIKaHHE KOHIIEBOTO BbI-
KJII0YaTeJIs, yCTPOICTBO BBIIOIHAET KOMAHIY,
Ha3Ha4YeHHYIO I0JIb30BaTeaeM. Bo BTopom
CJIydae [0 KOMaH/e [0JIb30BaTess cpaboTaer
JIOTMIECKUH BBIXOJT «CYXOil KOHTAKT» ¥ BKJIIOYMT
WX BBIKITIOYUT JiI0O0e 060pynoBanue. Sensor
Contact umeeT MOTYJIb paCIIPEHNs HA BOCEMb
BXOJIOB/BBIXO/IOB «CyXOU KOHTAaKT» 1711 YIIPaB-
JIeHUsI GOJIBIITEIM KOJIMIECTBOM PA3IMIHOTO
o6opynoBaHusL. PaguoMomnysib, BXOISIIHI
B COCTaB YCTPOICTBA, II03BOJISIET PeaIN30BaTh
QJITOPUTMBI YIIPABJIEHUS CUCTEMOI OCBEITIeHU

Puc. 1. O6nactn npumeHeHns crcTeMbl ynpasneHusa Econex Smart
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6e3 OCHallleHusl CBETUILHUKOB. JI71s1 3TOr0
IIPH [IPOEKTUPOBAHUY OOBEKTa CBETHIBHUKI
PaCIIpenesIIoTCs [0 MUTAOIINM JINHISM
4epe3 OJIVH, /IBA JIU, HAIIPUMED, Yepe3 IIATh.
BriociencTBiM MOYKHO TTONTYIUTD HECKOJIBKO
CTYyTIeHeTt OCBEIIeHHOCTH, BKITIOYast UK BbI-
KJII04ast OOHY MJIM HECKOJIBKO JIMHUM.

MOIIHOCT PaIOMOYIISE PACPOCTPAHSETCS
B uanasoHe 10 300 M. B cirydae, ecrm paccrosiHue
MeXIy OJITDKafIIIME YCTPOMCTBAMU Ha 00beKTe
GOJIbIIIE, WK MEKIY YCTPOICTBAME HAXOJISATCSE
CIUTOIITHbIE MeTALTIIECKIE FITH XKeTe300eTOH-
HbIE KOHCTPYKITUH, B CHCTEMY MOYKET OBITH
MOGaBIIeH PETPAHCIIATOP, TATBHOCTD IEHCTBHSL
koroporo gocruraer 1200 m. Takum 06pazom,
cetb Econex Smart MoykeT OXBaTHTB KPyITHOE
[IPOMBIIIIEHHOE MIPEIIPUsITHe C OONBIIUM
KOJIF9ECTBOM Y/IaJIEHHBIX 00bEKTOB, HAIPUMED
11EXOB, BBICOKOMAYTOBBIX OTIOP, JOPOT.

ITO Econex Smart nMeeT HOHSITHBIN
naTepdeiic U He TpebyeT OT KIMEHTa
KaKux-1u60 mpodeccnoHaIhbHbIX 3HAHUI
B 00J1aCTH IIPOTrPaMMUPOBAHUS U OecIpo-
BOIHBIX TexHoJoruii. C mepBoro B3risiia
IMOJIb30BATEII0 CTAHOBUTCS SICHO, KaK
chopMupoBaTh 30HY, IPUBI3ATh K Hel
CBETHJIBHUKU WUJIH JPYroe 060pyLoBaHue,
HA3HAYUTH PabOTy 110 PACIIICAHHUIO, II0 1aT-
9uKaM U T. A. B mo6om ynoOHOM MecTe
MOYKHO [IOCTABUTH TEKCTOBYIO METKY HJIH
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3KOHOMWYECKUN 39®DEKT OT PABOTbI AATYNOB
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Puc. 2. DxoHoMnYecKnii 3G eKT OT paboTbl AaTUNKOB

YCIOBHOE N300paskeHUe BBIKJIIOYATEIS.
Hawu6oree qacTo ncmonb3yembie aIrOpUTMbI
paboThl, HATIpEMeEp AITOPUTM PAOOTHI 30HBI
IO IATYHMKY OCBEI[EHHOCTH, yIKe 3aJI0)KEeHbI
B [10. [ToMnmo 3TOTO, Y OTB30BATENS €CTh
BO3MOYKHOCTb CO3[]aBaTh CBOM COOCTBEH-
HbI€ aJITOPUTMBI C IOMOIIBIO A3bIKaA IIPO-
rpaMMHUpOBaHus Java Scrip, make He UMest
CIeUaJbHBIX HaBBIKOB. JI100011 COTPYAHUK
C IIOMOIIIBIO BCTPOEHHO MOICKA3KH C JIeT-
KOCTBIO CIIPABHUTCS C ITOH 3amadeil. B cnydae
BO3HUKHOBEHHSI KAKUX-TTHOO CII0KHOCTEI,
HallncaHueM aJITOPUTMOB 3aﬁMyTCH CIIe-
OUAJINUCThl KOMIIAHUU Econex.

CY aBTOMATHIECKI COXPAHSIET 1 AHATHSUPYeT
BCI0 HH(OPMALHIO 06 3HEPronoTpebaeHnn
OCBETUTEJIbHO YCTAHOBKH, YTO ITO3BOJISIET
I10JIH30BATEIIIO TIOJTYIUTh AKTYAIbHBIE JAHHbIE O
KOJIMYeCTBE COKOHOMJICHHOH JIEKTPOIHEPTUH.
Econex Smart cormocraBisieT TeopeTuieckoe
PacueTHOE SHEPromoTpedIeHre OCBETUTENb-
HOU YCTaHOBKI/I, BBIYUCIISIA €0 II0 KOJ'II/I“ICCTBY
Y MOIITHOCTH yCTaHOBJIeHHbIX CBETUJIIBHUKOB,
¢ pakTHUIeCKUM SHEProHOTpebIeHIeM, T10-
JIy9eHHBIM C YYeTOM BCEX IIEPHOMIOB PabOThI
CBETHJIPHUKOB B PEKAMaX ITOHIKEHHOMN
morrocTH. Ha ceromus saBepiraercs cosna-
Hue HoBoro ycrporiictsa CY Econex Smart,

A

KOTOpOe [103BOJIUT IepeaBaTh JaHHbIE C JII0-
60r0 JIEKTPOCIETINKA, TOAKITIOIASICH K HEMY
1o uHTepeiicy RS-485.

HecmoTps Ha TO, 4TO GecripoBOmHAs
CHUCTeMa yIIpaBJIeHUs ocBellleHueM Econex
Smart cyliecTByeT Ha POCCUNICKOM PBIHKE
He TaK JaBHO, OHa y’Ke aKTUBHO BHEJPsIeTCA
Ha NPEINPUATUAX PA3THIHON HAIIPABIICH-
HOCTH. BeicokoTexnonornyHas CY Econex
Smart mo3BoseT Co3/1aTh MAKCUMAIbHO
9 PeKTUBHYIO OCBETUTEIBHYIO YCTAHOBKY,
ONTHMU3UPOBATh PACXObI Ha 3JIEKTPOIHEPTUIO
U yJIOBJICTBOPUTH CAMBIE BBICOKHE TPEOOBAHIS
3aKa3uMKa.
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