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AHHOTauma. B coBpeMeHHbIX YyCroBUAX pasBUTUA pacTeHWEBOACTBA 3aKpbITOro rpyHTa ocoboe 3HauyeHue MeeT Co3aaHne onTUManbHoro
CBETOBOTO pexuma, obecrneynsatoLero NofHOLEHHLIN POCT U pa3BuUTWe pacTeHU. CBeT, B YaCTHOCTU (POTOCUHTETUYECKW aKTUBHaA paavaums
B AnanasoHe 400-700 HM, ABNSETCA KtoYeBbIM hakTopoM hoTocuHTe3a, MopdoreHesa 1 YCTOWYMBOCTU pacTeHWUN k cTpeccam. B paboTe pac-
cMaTpuBaloTCA pesynbTaThl pa3paboTku CUCTEMbI OCBELUEHWA YHUBEPCarbHOro UTOTPOHa ANS BbIpalMBaHWUA pacTeHUA B KOHTPONMpyemoMn
cpege. Llenb uccnegosaHns — NpoBeCTW aHaNUTUYECKUIA pacyeT Mors OCBELLEHHOCTH, Mory4aeMol ¢ nomoLbo nctovHnka WRGB SMD5050
PCB B kamepe ¢hMTOTpoHa € MocneayoLlen Koppensyneil 9Toro BbIYUCIIEHNA C KOMMBIOTEPHBIM MoZernvpoBaHuem B nporpamme DIALux Evo.
AHanuTuveckne pacyeTbl MpoBeAeHbl ANA NATU 3aJaHHbIX TOYeK, YeTbipex cnekTpankHbiX kaHanos YWRGB ceetoanofHon nexTel, 80 ceeToAu-
oZHbIX BrokoB 1 NATKU 3Ha4eHun BbicoThl (0—-0,100 M). PesynbraTthl Nokasanu 3HavuTeNbHOE NpeBanpoBaHue Genbix CBETOAMOAOB MO YPOBHIO
OCBELLEHHOCTU, HEpaBHOMEPHOCTb pacrpedeneHusa coctasuna 11-33 % Ana Gernoro cnektpa U 9-20 % ANA KpacHOro, 3efieHoro U CUHero.
MoaenupoBaHue B DIALux Evo noaTBepAauMno TOUYHOCTb pacyeToB C pacxXoXAeHWeM CpeaHuX 3HadeHuin He Gornee 0,70 % cBepx cTaHAapTHOW
norpeLlHocTn. CrnekTpaneHelli 6anaHc cucteMbl obecrieunsaeT Jo 85 % COOTBETCTBUA CNEKTPY POTOCUHTETUYECKOW aKTVBHOW paauauun Ana
BonbLUMHCTBa BUAOB pacTeHWi 3a cyeT Beroro cBeta K AobaBreHUs MUKOBLIX 30H KpacHoro (4 %), 3eneHoro (7 %) u cuHero (4 %) CNeKkTpoB.
MonyyeHHbIN ypoBeHb 0bny4veHus (1120-2420 mMkMorib/c) cooTBETCTBYeT TpeboBaHWAM ANS BbipalyMBaHua HeGomnblumx (4o 15 cM) pacTeHui
6e3 pucka oxoroB. PaspabaTbiBaemblii HUTOTPOH MOXHO 3hheKTUBHO UCMONB30BaTh B HaYYHbLIX WCCIeA0BaHUAX, PErynupya cnektpanbHbIi
COCTaB OCBEeLLEHNSA B 3aBUCUMOCTH OT 3a4au.

KnroueBble crnoBa: hUTOTPOH, CNEKTP CBETA, pacyeT OCBELUEHHOCTU, KOMMBIOTEPHOE MOAENMPOBAHNSA.

BnaroaapHocTu: paboTa hmHaHCKpoBanachk 3a cYeT CpeACTB OroaxeTa YAMYPTCKOro rocyAapCcTBEHHOTO arpapHoro yHmBepcuTeTa. Jonon-
HWUTENbHBIX IPaHTOB Ha NPoBefeHWe U PYKOBOACTBO AaHHEIM KOHKPETHBIM UCCIeA0BaHWEM MONyYeHo He Gbino.
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Abstract. In the modern conditions of indoor crop production development, it is of particular importance to create an optimal light regime
that ensures full growth and development of plants. Light, in particular, photosynthetically active radiation in the range of 400-700 nm, is a key
factor in photosynthesis, morphogenesis, and plant stress resistance. The paper considers the results of the development of a universal phytotron
lighting system for growing plants in a controlled environment. The purpose of the study is to perform an analytical calculation of the illumination
field obtained using a WRGB SMD5050 PCB source in a phytotron chamber, followed by correlation of this calculation with computer modeling
in the DIALux Evo program. The analytical calculations were performed for five preset points, four WRGB spectral channels of the LED strip,
80 LED clusters and five height values (0-0.100 m). The results showed a significant prevalence of white LEDs in terms of illumination, with
uneven distribution of 11-33 % for the white spectrum and 9-20 % for red, green, and blue. The modelling in DIALux Evo program confirmed
calculation accuracy with an average deviation of no more than 0.70 % above the standard error. The spectral balance of the system ensures up
to 85 % compliance with the spectrum of photosynthetic active radiation for most plant species due to white light and the addition of peak zones
of red (4 %), green (7 %) and blue (4 %) spectra. The received radiation level (1,120-2,420 mmol/s) meets the requirements for growing small
(up to 15 cm) plants without risk of burns. The phytotron under development can be effectively used in scientific research by adjusting the spectral
composition of lighting depending on the tasks.
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