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DEVELOPMENT TRENDS OF MULTIFUNCTIONAL LIGHTING DEVICES
Abstract. The article presents an analysis of trends in the development of multifunctional
lighting devices. In particular, the possibility of combining several functions in one lighting device is
considered, which makes it possible to complement and expand their scope of application. The
prospects for further development of multifunctional lighting devices and their ability to meet the
needs of various industries are emphasized.

Keywords: light-emitting diode, lighting device, luminous flux, power, color temperature,

functionality.

CBer SBIISIETCS HEOTHEMJIEMOW YacThIO Halleil moBcenHeBHOW ku3HU. OH BIUSET Ha HaIlle
HacTpoenue, kompopt u 3pPexkTuBHOCTh. C pa3BUTHEM CBETOTEXHUUYECKHX TEXHOJIOTHI TOSIBUIUCH
MHOTO()yHKIIMOHAJIbHBIE CBETOBBIE MPUOOPHI — OCBETUTENIbHBIE YCTPOICTBA, CIPOEKTUPOBAHHBIE U
CO3JIaHHBIE C IIEJbI0 MPEJOCTABICHUS HECKOJBbKUX pPa3iWYHbIX (QYHKIUA M BO3MOXKHOCTEH
OCBEIICHUSI B OJTHOM KOMITAKTHOM YCTPOWCTBE, TO €CTh ATH NMPHOOPHI MO3BOJISIOT MOIH30BATEISIM
JIOCTHTaTh pa3IMYHBIX APQPEKTOB OCBEUICHHS, MEHSTH I[BETOBYIO TEMIEpaTypy, SPKOCTb,
HalpaBJICHUE CBETA U JPYTrHe MapaMeTphbl B 3aBUCUMOCTH OT KOHKPETHBIX MOTpeOHOCTEH 1 3a1a4 [1].

MHoro¢yHKIIMOHATBHBIE OCBETHTEIbHBIE MPUOOPHI MOTYT OBITh MHTETPUPOBAHBI B YMHBIC
7I0Ma B OQUCHI, I/Ie OHM TO3BOJISIFOT aBTOMAaTHYECKH PETrYyJIHPOBaTh OCBEMICHHOCTh M IIBETOBYIO
TeMIepaTypy CBETa B 3aBUCHMOCTH OT BPEMEHH CYTOK, MOTOJBI WJIHM Jla)kKe HACTPOCHHUSA. ITO
oOecrieunBaeT MaKCUMaJIbHbBIH KOM(OPT ¥ TOMOTaeT CHU3UTh OTPEOICHUE AIEKTPOIHEPTrHu [2].

B cdepe dotorpadum u BuaeocheMKH MHOTO(DYHKIMOHAIBHBIE OCBETHTEIbHBIC TMPUOOPHI

IOUPOKO HCIOJB3YIOTCA OJId CO3JaHUsA KAaUCCTBCHHOI'O OCBCHICHUA W KOHTPOJIA. OHHU TO3BOJISIIOT



PEryJIMpoBaTh LBETOBYIO TEMIIEPATypy, HHTEHCUBHOCTb CBETA M YroJl OCBEIIEHUS JJIS MOJIy4YEHUs
HYXHBIX 3()()EKTOB ¥ BBICOKOTO KauecTBa n300pakenui [3].

Taxke ¢ TOMOIIBI0O MHOTO(YHKITHOHAIBHBIX OCBETUTEIILHBIX MPUOOPOB MOYKHO CO3/1aBaTh
YHHMKaJIbHBIEC CBETOBBIE MHCTAJUIALIMNA, NHTEPAKTUBHBIC BHICTABKM M CBETOBBIE IOY HA KOHLEPTAX U
¢decTuBaIsX. ITO OTKPBHIBAET HOBBIE BO3MOXKHOCTU JJIS XYIOKHUKOB U JAU3alHEPOB, MO3BOJISS UM
IKCIIEPUMEHTUPOBATH C I[BETOM, ()OPMOIA U IBHXKEHHEM cBeTa [4].

Ha kadenpe wucrounukoB cBera HamumoHanbHOTO UCCIEI0BATEILCKOTO MOpPIOBCKOTO
rocynapcrBeHHoro ynusepcurera uM. H. II. OrapéBa CpaBHHTEIBHO [IAaBHO BEAYTCS HaydHBIE
paloThI, OCBALICHHBIE pa3paboTKe U UCCIIEA0BAaHUIO MHOTO()YHKIIMOHAIBHBIX CBETOBBIX TPHOOPOB.
B wactHOCTH, OBUI TIPOBEIEH KOMIUIEKC SKCHEPUMEHTAJIbHBIX M PACUETHBIX HCCIIEIOBAHUH,
HaIpaBJICHHBIX Ha pa3pabOTKy Takux MpUOOPOB [S]. DTH MCCleAOBaHUS BKIIIOYAIM B ce0s aHAIU3
CBETOTEXHUYECKHX MATEPUAIOB U XapaKTEPUCTUK KOMIIAKTHBIX JIIOMUHECLICHTHBIX JaMIl, a TaKkKe
KOHCTPYUpPOBaHHE M CO3JaHUE 00pa3loB JAEKOPATUBHBIX MHOTO()YHKIIMOHAIBHBIX CBETOBBIX
prOOPOB C MCIIOJIF30BAHUEM KOMITO3UITHOHHBIX MAaTEPHAIIOB.

WHTEeHCHBHOE Pa3BUTHE CBETOIMOJOB, O0TAJAIOMIUX PIIOM XapaKTEPUCTHK, CYIIECTBEHHO
OTJIMYHBIX OT TPAJUIMOHHBIX MCTOYHHMKOB CBETa, MO3BOJIAET CO3[aBaThb MHOTO()YHKIMOHAJIbHbIE
CBETOBBIE MPUOOPHI ¢ (PYHKIUAMH, KOTOPbIE HENb3sl MOJYYUTh C TPAAULMOHHBIMU HUCTOYHUKAMHU
ceera. Tak, B [6] paccmaTpuBaeTcs yCTPOHMCTBO W HPUHIMI PabOTHI MHOTO(DYHKIIMOHATHHOIO
cBeToBOro npubopa, ocHoBanHoro Ha RGB-cBeToanonax, 1 NPUBEAECHBI PE3yJIbTaThl U3BMEPEHUI €ro
JIEKTPUUECKUX, CBETOBBIX U LIBETOBBIX XapaKTepUCTHK. B psne paboT uccienyroTcs BO3MOXKHOCTH
CO3JIaHUsI MHOTO(YHKIMOHAIBHBIX CBETOBBIX NPUOOPOB IEPEMEHHOM ILBETHOCTM Ha OCHOBE
ceetoauonoB [7; 8]. B maHHBIX HCCIEIOBaHHUSX CIEKTP HM3JIYYCHUS AKTHBHO MOJEIUPYETCS C
HCIIOJIb30BAaHUEM CBETOJIMO/I0B, U3IYYalOUINX B Y3KUX JMana3oHax /UIMH BOJIH. Takoe TEXHUYECKOe
peleHre M03BOJISIET B PEKUME PeabHOTO BpEMEHU TpaHC()hOPMUPOBATh OKPYIKaIOIee OCBEIIEHUE U
U3MEHATh CBETOLIBETOBYIO armochepy B momenieHHd. CBETOAMOJBI, H3IYYaIOUMe B Y3KHX
JMana3oHax JJIUH BOJH, IO3BOJISIOT OCYIIECTBJISATH Oojiee TOYHBIM M THOKWH KOHTPOJIb Haj
L[BETHOCTBIO H3Jy4aeMOIro CBETa. DTO MO3BOJISIET IOJIH30BATENsIM aJalTHUPOBaTh OCBELIEHHE B
COOTBETCTBUM C PA3TUYHBIMU 3a/la4aMU WM HACTPOCHHUEM, UTO SIBJISIETCS OCOOCHHO MOJIE3HBIM B
JOMaITHEM, TPOMBIIIIEHHOM M apXUTEeKTypHOM ocBenieHun [9]. Kpome Toro, Takue cBETOIMOHEIC
CBETWJIBHUKH MOTYT OBbITh MHTETPUPOBAHBI B "yMHBIE" CHUCTEMBI YNPABIEHHUS OCBEILEHUEM, YTO
MO3BOJISIET aBTOMATHYECKH PEryIHMPOBaTh [IBETOBYIO TEMIIEPATYPy U SIPKOCTh CBETA B 3aBUCUMOCTHU
OT BPEMEHU CYTOK, aKTUBHOCTH B TOMELICHMHM U JPYTUX (AKTOPOB, CIOCOOCTBYS CO3JaHMIO
KoMpopTHOTO 1 3P dekTrBHOTrO ocBerienus [10; 11].

C pa3BUTHEM CBETOIMOJHBIX TEXHOJIOTMH MHOTO(YHKIHOHAJIbHbBIE CBETOBBIE IPUOOPHI

CTaHOBATCA BcE Ooyiee KOMIAKTHBIMH W MOPTAaTUBHBIMU. Takue TMepeHOCHbIE YCTPOWCTBa
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O0BEAMHSIIOT HECKOJIbKO Pa3iM4YHbIX (PYHKIHUNA U BO3MOXKHOCTEW OCBEIICHUS B OJHOM yI00HOM
KOMITAKTHOM KOPITyCe, 4TO Je/IacT UX UACaIbHBIME /Ui iepeHocku [12]. OHM HaXOoaAT MPUMEHEHHE
B pa3HbIX MECTax M CUTYyalUsX, HAYMHAS OT MCIIOJIb30BAaHUS B JOMAIIHUX YCJIOBUSAX U 3aKaHUMBAs
UX IPUMEHEHUEM BO BPEMS TYPUCTUUYECKUX MTOXOA0B M KEMIIMHTA.

Korna tpebyercsi BpeMeHHOE oOcBellleHue pabodyero Mecrta JUis BBIIOJHEHHS Pa3iIHMYHbIX
BHUJIOB paboT, OyIb TO PEMOHTHBIE Pa0OThI, CTPOUTENHCTBO, WM APYTrUe BUABI ACITCILHOCTH, TJIE
JIOCTYII K CTallMOHAPHOMY MCTOYHHUKY CBETa OIPAaHUYEH WJIM HEYI0OEH MPUMEHSIIOTCS EPEHOCHbIE
OCBETUTEJIbHBIE MPUOOPHI. Takue MHOTO(QYHKIIMOHAJIbHBIE CBETOBBIE YCTPONCTBA 00ECIIEUHBAIOT
y1106cTBO 1 3P (HEKTUBHOCTH B MOAJEPKAHUU ONTUMAIBHBIX YCIOBUN OCBEIIEHHUS B Pa3HBIX pab0YX
ycioBusiX. B kaduecTBe mpumepa MOMXKHO NPHUBECTH MEPEHOCHOW CBETOIMOJHBIA OCBETUTEIIbHBIN
npu6op [13], xoTopslii 001agaeT KOMITAKTHBIMH pa3MepaMH W HEOOJIBIION MacCod, MpU 3TOM
oOecrnieunBaeT ya00OCTBO B HCIOJIb30BAHUU TPHU Pa3HOOOPA3HBIX YCIOBUAX OHKCIUTyaTaruu. Ero
(yHKIIMOHATIbHBIE BO3MOXKHOCTH TO3BOJISIIOT PETyJIUpPOBaTh KaK CBETOBOWM MOTOK Mpubopa B
npexaenax ot 0 no 100 %, Tak u pacnpeneneHue ceera, ooecnednBas 00I1Iee Il MECTHOE OCBEIICHUE.

CrnemxyeT OTMETHTbB, YTO WCCIICIOBAHMS U pa3paOdOTKH B 00JIACTH MHOTO()YHKIIMOHAIBHBIX
CBETOBBIX MPUOOPOB BEAYTCS TaK ke U 3apyOC)KHBIMU KOMIAHUSIMH, KOTOPbIE BHOCSIT CBOW BKJIAJ B
CO3/IaHH€ HOBBIX M HMHHOBAIlMOHHBIX CBETOBBIX MpHOOpOB. B KauecTBe mpumepa paccMOTpUM
HECKOJIbKO OPUTUHAILHBIX MHOTO(YHKIIMOHAIBHBIX CBETOBBIX MPHUOOPOB.

Hacronbhas mamma Dyson Solarcycle Morph [14], oGmamaer MHOTO(YHKIIMOHATBHBIMU
XapaKTePUCTHKAMH, TO3BOJSIONIMMHU CO3/1aBaTh Pa3HOOOPAa3HOE OCBEIICHHE B 3aBUCUMOCTH OT
noTpeOHocTell Tonp3oBaTens. Jlamma oOcHamieHa MAarHUTHOM ONTHYECKOW TOJOBKOW, M ee
(G YHKIIMOHATLHOCTh MEHSIETCSI B 3aBUCMOCTH OT TOT'0, CO€IMHEHA JIU TOJIOBKA C TPYOKOM ImITaTHUBa
unu Het (pucyHok 1). Eciam onTuueckas rojioBKa HE COEIMHEHA C TPYOKOW IITaThBa, TO
MOJIb30BaTeh MOXKET CBOOOAHO PEryIHPOBATh MOJI0XKEHHE TOJIOBKH, CO3/]aBasi MECTHOE OCBEIICHHE.
[Ipu coenvHEHMM MarHUTHOM ONTHYECKash TOJOBKAa CO IUTAaTUBOM, BECh CBET pPacCEUBAETCS
CBETONPO3PAYHBIM INTATUBOM, YTO TMO3BOJSET CO3/1aBaTh PaBHOMEPHOE M KOMQOpPTHOE oOIee
OCBEIICHUE OKPYKAIOIIETo MpocTpaHcTBa. Kpome Toro, (QyHKIIMOHAN JIaMITbl TO3BOJISET Kak
JUCTAHIMOHHO, TaK M C TOMOILBIO CEHCOPHBIX KIIABHII PEryJIUpOBaTh SIPKOCTh M ILIBETOBYIO

TEMIIEPATYpPy U3JIy4aeMOI0 CBETA.



Puc.1. Hacronbnas namma Dyson Solarcycle Morph.

Muorodyukironanbtas 6ecnpoBoanas tammna LED HOUSE (pucynok 2) [15] o6beaunsier
B cebe pan GyHkiuil. OHa CIyKHUT HE TOJIBKO MCTOUHUKOM CBETa, HO U YCTPOMCTBOM JUISl 3apsi/IKU
MOOMJIBHBIX YCTPOMCTB, TaKMX Kak Telle()OHbI, HAyIIHUKM MU cMapT-yackl. Kpome Toro, oHa
¢dbynkunonupyet kak Bluetooth-komonka, HOYHHK, Yackl 1 OyAMIBHUK. BCTpoeHHAss CBeTOAMOIHAS
JamIna npeocTaBiseT 256 pexXMMOB OCBEIICHUS U MOAIEP)KUBAET 16 MUJUIMOHOB 1IBETOB, KOTOPHIE
MO’KHO HACTpaWBaTh uepe3 HpuiioxkeHue s Tenedona. annas aummupyemas Bluetooth-namma

TAKIKEC IMO3BOJISACT SMYJIIMPOBATH BOCXOJa COJIHIA AJIA Ooitee KOM(I)OpTHOl"O HpO6y>KI[eHI/I5I.

Puc. 2. Muorodynkuuonansuas 6ecripopognas ntamna LED HOUSE.

Takum  oOpa3oM, pa3paboTka MHOTO(YHKIIMOHANBHBIX  OCBETHTEIBHBIX IPUOOPOB
IIPEJCTaBIsAET COOO0M MEPCHEKTUBHOE HAaNpaBICHUE B 00JACTH CBETOTEXHMKH. B Takmx cBeTOBBIX

puOopax COYETAIOTCS] HECKOJIBKO Pa3HOOOPa3HbIX (PYHKIIMIA, KOTOPHIE HE TOJBKO JOMOIHSIOT APYT
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Apyra, HO M 3HAYUTENBHO PACHIMPSIOT 00JacTh WX IMpHUMEHEHHs. J{aHHBIN MOIXOX MO3BOJISET
YAY4YIIUTh 3PPEKTUBHOCTh M YAOOCTBO HCIIONB30BAHUS CBETOBBIX MPUOOPOB, 4TO, OE3YCIIOBHO,
OyzeT crocoOCTBOBATH AaJIbHEUIIEMY Pa3BUTHIO STOTO HAIIPABJICHHUS B KOHCTPYUPOBAHUH CBETOBBIX

pruOOPOB U YIOBIETBOPEHHUIO MOTPEOHOCTEN pa3HBIX OTpacieil HAPOIHOTO XO3ANUCTRA.
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