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HoBblii crioco0
CBETOIMOTHOTO OCBEIICHUS

Anekcen KABTAPALUBUIN,

LOKTOP CEeNbCKOX03AMCTBEHHbIX HayK, npodeccop
EBresun HOBOTOPOB,

KaHAMAAT CENbCKOX03ANCTBEHHbIX HAyK
Amutpun MAAUH

BHUTHUI

Tatbsana KOJIOKOJIbHUKOBA,

KaHAWAAT CENbCKOXO03ANCTBEHHbIX HAYK
Cubupckuii HUUN

PeBOJIIOLMOHHBIM MOMEHTOM B Pa3BUTHM TEXHOJIOT Ui
OCBellleHHsl NTUIEeBOAYECKUX NMOMELIeHUu) CTaNo Mmo-
sIBJIeH}He CEETORMOAHBIX CBeTHIIBHUKOE. MX npeumyie-
CTBa — HU3KO0e 3Hepronorpednenne, Bbicokas apdex-
THBHOCTb MCNIOJIb30BAHUA CE€TOBOIO NIOTOKA M €0 YM-
CTOTa, ANIUTEINbHbINi CPOK CTY)XO0bI, OTIUYHASA YAAPHAA
M BHOpaLMOHHAA YCTOHYMBOCTD, PErynupyemMas MH-
TEHCHBHOCTb ¥ HANPaBJIEHHOCTh U3NyYeHHUs, OTCYT-
CTBMe MepLiaHusd, a0CONIOTHAS HEBOCTIPUMMYMBOCTD K
MHOTOKPATHBIM BKJIIOYEHUAM M BHIKIIIOUEHUIM, KIIU-
MaTH4YeCcKasd He3aBUCUMOCTb, IKONIOIUYHOCTh, IPOTH-
BONO)XapHasA M 3NeKTpuyecKkasn 6esonacHocTb. Kpome
TOro, MMHMATIOPHOCTH CBETOAMONHBIX CE€THIIbHUKOB
NO3BOJNAET 00ecNeYuTh PAaBHOMEPHOE OCBEIleHHME B
KaKZoif KJIeTKe ¥ CO34aTh ORUHAKOBBIE YCIIOBU COZleP-
SKaHMUA AN BCEro NOorooBbs NTHIbI.

€J1bl0 Halllel pabOoThI ObLIO U3YYEHUE BIUSIHUS «XOJIO/-

HBIX» U «TETIbIX» CBETOIMOMHBIX CBETUILHUKOB Oes10-

IO CIIEKTpa U crocobda ux pa3MellieHus: Ha XU3HeCIo-
COOHOCTb U MPOAYKTUBHOCTD SIMYHBIX Kyp MPOMBIIUIEHHOTO
crana. UccnenoBaHue mpoBeieHO B BUBApUHU 3arOpCKOT0 IKCIIe-
puMeHTabHOro reMeHHoro xo3siictea BHUTHUII Ha ntuie
kpocca «CI1-789» (Tadu. 1).

M3 120-cyTouHbIX KypOU€K METOIOM aHaIoroB cchopMUpOBa-
Ji yethipe Tpyriibl no 108 rojos B Kaxaoii. J1o 410 cyTok nTuily
comepxaiu B KiIeTouHbIX Oatapesix KOH (o 6 royos B KieT-
ke). OcgenieHue 6b110 MpepbiBUCTBIM (1C : 5T :4C: 2T :3C: 9T),
JUIS YeTO UCTIOIb30BAIM CBETUJIbHMKY Ha OCHOBE CBETOMOIOB.
B nepBoti 1 Bo BTOPOIi (KOHTPOJIBLHOIT) rpyInax MpuMeHsUIN Tpa-
JTULMOHHBII CITOCO0 OCBElIeHUsT (MCTOYHUKY CBETa HAXOAUIMCh
CTPOTo MO LIEHTPY Haj MPOXOAaMU MEXAy KJIeTOYHbIMU Oarta-
pesiMM), a B TPEThe U YeTBEPTOIl — HOBBII CMIOCOO JIOKAJILHOTO
OoCBellleHUsT (CBETOMMOMIHBIE JJaMITIbl pacTojlarajluch Hall KOp-
MyllKamu). B epBoii 1 TpeTbeit rpynmax UCrnoab30BaId CBETO-
JIVOAHbIE CBETWJIBHUKHU TEIJIOTO GEJI0ro CreKTpa C I[BETOBOM

temnepatypoii 3000 K, a Bo BTopoii 1 B YeTBepTOil — XOJIOIHO-
ro (6000 K). Bo Bcex rpyrmnax cpeaHsisi OCBELIEHHOCTh Ha YPOB-
He KOpMYIIIeK OblJIa OMMHAKOBOM 1 cocTaBisiia 10 k. [Tpu aTom
€CJIM B TIEPBOM M BO BTOPO IPyIIIax OHa IO sipycaM TPeXbspyc-
HOI KJIETOYHOM 6aTapen BapbrpoBaiia oT 20 10 5 JIK, TO B TpeTheit
W YeTBEPTOI OblIa MIEHTUYHOM. [Ipyrre yCIOBUS COMePKaHUS
W KOPMJICHUSI IITUIIBI HEe pa3IMYaliich M COOTBETCTBOBAIU PEKO-
MEHIyeMBIM HOPMaM.

Camas BbICOKasi COXpaHHOCTB Kyp 3a ITEPHOJT OITbITa 3aperk-
CTPHPOBaHA MPH JIOKAJIBHOM OCBEIIICHUN CBETWJIBHUKAMU Te-
IJIOTO CcrieKTpa — Ha 2,8—4,6% Gotbliie, YeM B IPYTHX TPYIIIax
(Tadn. 2). HauMeHbIIMM 3TOT ITOKa3aTesIb ObLI IPU TPATULIMOH -
HOW TEXHOJIOTUM W UCITOJIb30BaHWM CBETOIUOMOB XOJOIHOTO
CITeKTpa.

B 20-HemenbHOM Bo3pacTe Kyphl, TJOKAJIBHO OCBEINABIINeCS,
MPEBOCXOIVITHU ITO JKUBOI Macce CBOMX CBEPCTHUIIL, KOTOPBIX CO-
JepKajTi TIPY TPAAMIIMOHHOM OCBEIIEHUH, TTIPHUYEM MITUITY BTO-
poii rpymmbl — goctoBepHo (P < 0,05).

KypbI TpeTbeit TpyMITbl COXpaHSUTH JTUIEPCTBO IO 3TOMY T10-
Ka3aTeJIro 0 KOHIIA MPOAYKTUBHOTO Tleprona: B 30-HeleTbHOM
BO3pacTe pa3HuIia coctaBuia 6,9—9,1%, B 40, 50 u 59 Henenp —
cooTBeTcTBeHHO 3—8,01; 0,6—7,51 2,2—-2,7%.

CremyeT OTMETHTb, YTO HaMMEHbIIAST XXUBasi Macca MTHIIBI
MOJTy4eHa TTPU TPATUIIMOHHOM CITOCO0E OCBEIICHMS CBETOINO-
JaMU XOJIOTHOTO GEJTOTO CIIEKTPa BO BCE BO3PACTHBIE TTEPHOIHI,
33 UCKJTIOYEHUEM 59-HeIeTbHOT0, KOTlia ITOKa3aTeNIn Kyp ITepBOiA,
BTOPOIA 1 YeTBEPTOM TPYIII OBUTH IPAKTHIESCKU OMMHAKOBBIMU.

JlokanbHoe ocBellieHHe CBETUIIbHUKAMU TETIOTO OeJI0ro CrieK-
Tpa CoCcOOCTBOBAIO Goyiee OBICTPOMY JTOCTUKECHUIO KypaMu
TpeTheii rpymbl 50%-Hoii siiiieHocKocTr. OHU BHIILTM Ha Hee
Ha 5—10 cyTOK paHbIlle, YeM ocTajbHas nThia. OTMeYeHa TeH-
ICHIUS, YTO KYPHI MIPU TEIJIOM CIIEKTPE CO3pPEeBalOT OBICTpEe,
4eM MPU XOJIOTHOM, a TIPH JIOKATBbHOM CITOCO0e — paHbIile, YeM
MPU TPAAMIIMOHHOM.

3a MpOAyKTHUBHBII MEPHO Ha HAYATbHYIO U CPEIHION HEeCyII-
Ky B TpETbeil TpyIIie MoJy4eHO COOTBETCTBEHHO Ha 7,1—16 u

4,4—12,6% GonpbLue siiina, yeM B Apyrux rpynnax. Haumensmmu
Tabnuua 1
Cxema uccnepoBaHus
MouwHocTb LiBeToBas
Cnoco6
Tpynna cBeTUnbHM- | TUN CBeyeHUs | Temneparypa,
ocBelyeHus
KoB, BT K
Mepsas TpaanLMOHHbIN 6 Tennbiit 3000
Bropas TpapuUMOHHbII 6 XonogHbin 6000
TpeTbs JlokanbHblit 0,24 Tennbiit 3000
YerBepTas | JlokanbHbli 0,24 XonoaHblii 6000

|
HBOTHOBO/ICTBO POCCHH Vi0Hb 2011 | 1 5

=



Tabnuua 2
PesynbTathbl UcCnefoBaHuA

fpynna
Moka3arenb
nepBas |BTOpas| TpeTbA | YeTBepTas
CoxpaHHOCTb NOrOIOBbSA 33 NEPUOL,
120-410 cyTok, % 90,7 889 | 935 89,8
JKuBas macca, r, B BO3pacTe, Hep,.:
20 1382 | 1342 | 1403 1396
30 1511 | 1488 | 1615 1480
40 1613 | 1540 | 1664 1615
50 1624 | 1565 | 1682 1672
59 1661 | 1668 | 1704 1660
Bo3spact kyp npu goctuxeHumn 50%-Hoi
ANLEHOCKOCTH, CyT. 147 150 140 145
ANLEHOCKOCTb Ha HECYLLKY, WT.:
HavasbHyt0 206,9 | 1958 | 227,2 212,2
CpegaHioio 214,3 | 207,6 | 233,7 223,9
CpepHss macca aitua, 58 58,6 59,7 59,1
Boixop anua no kareropusam, %:
BbICLLIAA 0,6 0,7 1.8 1,2
oTGOpHas 16,1 20 22,1 19,6
nepsas 28 29,9 | 353 334
BTOpas 24,3 236 | 171 20
TpeTbA 24,5 18,4 17 18,8
60l 1 Haceyka 6,5 74 6,7 7
Bbixof ANYHON MacChl Ha HeCyLKy, Kr:
HavyanbHyto 12,1 11,6 13,65 12,64
cpefHio0 12,5 12,3 | 14,05 13,34
Pacxop kopma:
Ha 1 ronoBy B CyTKK, T 110,9 | 110,9 | 110,9 110,9
Ha 10 auy, Kr 14 1,45 1,28 1,34
Ha 1 Kr AM4HOW Maccel, Kr 2,39 2,44 2,13 2,24
Pacxop anektpoaHeprum, kBT, Ha oce-
LyeHue B pacyete:
Ha 1 ThiC. HaYanbHbIX HecyleK 43 40 46,4 43,2
Ha 1 TbIC. Aany 0,208 | 0,204 | 0,204 0,204

3T NOKa3aTes I ObLIM NPY TPAIMLIMOHHOM CIIOCO0E OCBELLEHNUS
CBETOAMOAHBIMU CBETUJIBHUKAMU XOJIOTHOTO CIEeKTpa.

B cpenHem 3a mpoayKTUBHBII Niepruo HauboJiee BbIcoKasi Mac-
ca sTiflIa 3aperucTpupoBaHa B TpeTheld rpymie (Ha 0,6—1,7 1, wiu
Ha 1—2,9%, Bblllie, 4eM B OCTaIbHbBIX). CaMblii HU3KUIA ITOKa3aTelTh
OTMeueH B nepBoit rpyrine. COOTBETCTBEHHO B TPEThei rpymre
nonyyero Ha 0,6—1,2; 2,1—6 u 1,9—7,3% Gobliie s1iilia BBHICIIEIH,
OTOOPHOM M MEPBOM KaTeropuu, 4eMm B npyrux rpynmnax. [1o ko-
JINYEeCTBY 0051 ¥ HACEUKH TPYTIIbI OTIMYAIMCh HE3HAUUTENBHO.

B 11e10M 32 MpOMYKTUBHBIA MEepUOA MAKCUMAIbHBIN BBIXO,
SIMYHOM MaccChl Ha HAYAJIbHYIO U CPEIHIOI0 HECYIIKY 3aperuCTpU-
POBaH B TpeTheil rpyrmne. 31ech OH ObLT COOTBETCTBEHHO Ha 8—17,7
u 5,3—14,2% Bblllie, 4eM B OCTAJIbHBIX Tpymax. HaumeHbllme mo-
KazaTeJiv MOJIyYeHbl BO BTOPOH IpyIine.

[TockosIbKY NTUILY KOPMUJIU N0 HOPMaM, PEKOMEHIYeMbIM
st kpocca «CIT-789», pacxon kopMa Ha 1 ToJIOBY B CYTKH BO BCeX
rpymnnax okasaicst onuHakoBbIM (110,9 1), omHaKo 3aTpaThl KOp-
Ma Ha 10 siu1 u 1 KT SIMYHO# Macchl B TpeTbel TpyIie ObLIN Co-
OTBETCTBEHHO Ha 4,5—11,7 u 4,9—12,7% Huxe, 4eM B APYrUX
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rpynmnax. Camble GOJIbILINE MTOKA3aTeIM OTMEYEHBI BO BTOPOIi
rpymme. O4eBUAHO, YTO Jydllasi KOHBEPCUSI KOpMa B TPETheit
IPyIINe HEMOCPEICTBEHHO CBsA3aHa ¢ 6oJiee BHICOKOI STLIEHOC-
KOCTBIO M MaccoM siiiia.

Pacxom aekTposHepruu B pacyeTe Ha 1 ThIC. HAYaIbHBIX He-
CyIIEK MPY JIOKAJTbHOM OCBELeHUH ObLT Ha 8% BbILLE, UeM ITPU
TPagULIMOHHOM, a TIPU MUCIOJIb30BaHUY CBETUIILHUKOB TEILIOTO
criektpa — Ha 7% GoJblile, yeM xosonHoro. OQHako B pacyeTte
Ha | ThIC. AUI] BO BTOPOW, B TPEThE M YETBEPTOI TPyIIax 3TOT
MoKa3aTe/ib 0OKa3aJcs OAMHAKOBBIM, a B TIEPBOIi Ipymre — Ha
2% BBIIIIE, YeM B OCTAJIbHBIX.

TakuM 06pa3oM, IO pe3yJIbTaTaM UCCIIEI0BaHMSI MOXHO 3aKITIO-
YUTh, YTO MPHU COAEPKAHUU TUYHBIX KYP ITPOMBIIIIEHHOTO CTa-
JIa B KJIETOYHBIX OaTapesix HOBBIi CII0CO0 JIOKAJTbHOTO OCBEIIe-
HMSI MAJIOMOIITHBIMH CBETOAVOIHBIMU CBETHJILHUKAMMY TEILIOTO
0€eJI0TO CIIEKTpPa IO CPABHEHUIO C TPAIULIMOHHBIM MO3BOJISIET MO-
BBICUTh COXPAaHHOCTb ITOTOJIOBBS Ha 2,8—4,6% , AiilIeHOCKOCTb Ha
HavYaJIbHYIO M CPEIHIO HecymKy — Ha 9,8—16 u 9,1-12,6%,
Maccy stiia — Ha 1,9—2,9%, BbIXoq stiflia BbICIIEH, OTOOPHOM 1
nepBoii kateropun — Ha 1,1—1,2;2,1—-6 1 5,4—7,3%, smaHoi Mac-
Chl Ha HAaYaJIbHYIO U CPEIHI0I0 HecylKy — Ha 12,8—17,8 u
12,4—14,2% nipu cHYKeHWY 3aTpat KopMa Ha 10 stuii u 1 Kr stud-
Hoii Macchl Ha 8,6—11,7 1 10,9—12,7% cOOTBETCTBEHHO.

Db HEKTUBHOCTD JTIOKATBHOTO OCBEIIEHUs CBETOIMOIHBIMU
CBETUJIbHUKAMU TEIJIOr0 OEJIOro CIIeKTpa MOATBEPKIAETCS U ITPU
BBIpAIIMBAaHUH IBILISAT-OPOMIEPOB B KIIETOYHBIX OaTapesx. ER



