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SOGEKTUBHOCTD MPUMEHEHMUS HAMPSDKEHUSI MOBBILEHHOM
YACTOTb! Q1S9 MUTAHUSI FA3OPA3PSIAHbBIX NIAMIT

Kypennsiii 3.I., Apymionan A.I.
Honeyxui Hauuanmm{:uﬁ mexHUYeCKUil yHueepcumem

led@dgtu.donetsk.ua

The systems of electrical illumination with individual and group converters of frequency are considered. Ti:'m influence
of frequency on productivity of the man is shown. For the industrial enterprises the circuit with an intermediate network
of a constant current is recommended.

B npoMBbIMLIeHAOCTH IMHPOKO MPHMEHAKTCA ra30paspaNHbIE JTaMITh] (manee — MaMITbl) BEICOKOTO QABMNEHHA — He
TOABKO I8 ODIIETO H HAPYKHOTO, HO M And paboyero oceemenus. 310 0OBACHAETCA TeM, HTO UIA NPOMIBONCTE C Ha-
npskeHHofl 3pHTETbHON paboToii TpebyloTca Gonbmue ypoBHH ocemenHocTH: of 1500 mo 5000 ak. Jlammbr e Hifs-
KOTO DAaB/IeHHS MOTYT 00ecnedHTs ocBeleHHoCTE Ao 600-1000 mx.

TpenATCTEHEM LIS MPHMEHEHHS J1aMN ARIAIOTCA CO3NABAEMEIE HHMH MyIbCallHH OCBELICHHOCTH paboumx MecT.
JlnA yMeHbIIeHHS My IbCALMM TaMIThl MIEPEBOIAT HA MHTAHME HaNpAAKeHHeM NOBBIEHHOM YacToTel. ODBIMHO paccmar-
pHBAETCA BApWAHT NMPHMEHEHHA NaMil ¢ WHAWBHIyaneHEIMH mpeoOpazopatenamu yactotel (ITH). OnHako TexHHKo-
3KOHOMMYECKHE TOKA3aTeNH CHCTEM 3MEKTPHMECKOTO OCBEUIEHHA 3ABHCAT HE TOJBKO OT BHAA JIaMIl, HO M OT /EKTPH-
yeckoii ceth. [ToaToMy akTyansHOH 3anadeii ABNAeTCA OLEHKA 3P (MEKTHBHOCTH MPUMEHEHHA rpynnoBeIx T4,

PaccMOTpHM BHaYane BOMPOC BHIGOpa 4acTOTH MHTAHWA IAaMT TS HHOMBHIYanbHBIX M rpynnoskix [T, ana ve-
ro OLEHHM BIHAHHE MyJbCAllMH OCBEIIEHHOCTH Ha YenoBeka. CemyeT OTMETHTE, YTO HCHONBIYEMOE B HOpMax HCKyc-
CTBEHHOTO OCBEIIEHHA MOHATHE Ko3ddHUMeHTa MynecaimH K, ABNAETCA HEOMPENENeHHBIM, TaK KaK YUHTHIBAET TOMBKO
OMana3oH H CpedHee 3HaueHHe mynbcaimu [1], XoTA Bo3meHcTBHE MyNbCAlMM 3aBHCHT OT €€ ()OpMBl: 0Y€BHOHO, 4TO
HMITYABCE MPAMOYTONBHON (opMEl OmacHee, 4eMm rapMoHudeckue. [IpH onuHaxoBeIX Ko3ddHUHEHTaX MyNbCALHM H
onHo# dopme MynscaunH BpedHOS BO3OEHCTBHE YMEHBIIAETCA C YEEIHUEHHEM YaCcTOTHI.

YHHBEPCANEHEIM MOKalaTeleM ABMAETCA 1033 myabcaumu y [2, 3], koTopas, kak ¥ no3a dukepa [4], oueHuBaeT
LOMOMHHTENBHOE YTOMIEHHE YeN0BeKa, HO B ApYroM YacTOTHOM AxanasoHe. OCHOBY COOTBETCTBYIOLIEH MOJENH Ty k-
CauMH COCTABNACT B3BeMBaloOWMA dunetp 1 (puc. 1), xo-
TOpLIA MOIENHpyeT peakusio E(r) 3peHHA 4eNoBeKa Ha M3-

€ (4 %2 v MEHEHHE MUHOBEHHBIX 3HaYeHHA OCBEIISHHOCTH e(f).
LW L2 Torl 2 ot e e
peOHEHHA.
| Benenctene GOMBIIMX YacTOT MyNLCALHM 033 Mpak-
Pucynox 1 — Modens nyrecayuu THYECKH COBMAtaeT ¢ gucnepcued D: peakums, 4To cyme-
CTBEHHO YTIPOIIAET PACYETHI.

AHATH3 NOKas3an, 4T0 AMIUTHTY AHO-4acToTHAA GyHkuma (AYD) dunsTpa B o6aactu yacToT A mynscaumit Gonee

Ay = 100 I'u yOuisaer obpaTHo nponopunoHatbHo 9acTote. [lpuiae 3a eauukuy opauHaty AY® npu 100 Iu, nomy-
YHM, 4TO )

A(A)=100/2. (M
Jns rapmoHHveckofi Mybcaluy ¢ aMniuuTynoit K, u 9actoToil A no3a B (%)° 2
y=D, =K:A*(\)/2=5000K2 /2>, (2)

Jlosa usmepaetca B (%)°, uTo HeynoGHo. [Ina nepexolia Kk NpoleHTaM BBEIeM MOHATHE koapduuHerTa noam K,
KOTOpuIfl B [2] WMeHOBANCA «KYMYNATHBHLIM KO3(QHUHEHTOM mylbcauum». EcTecTBeHHO noTpeGoBaTk, YTOORI m:n
rapMoHirieckoll mynascauny 9acTotod 100 I'u 3ot koadduumenT cosnan sl ¢ koadduumenTOM mynscauus. Ipu sToil
4acToTe AYQ paBHa eHHHLE, NOITOMY cornacHo (2) nomydnm BhIpa#EHHE

v, =K3/2,

W3 KOTOPOTo CACAYET, 9TO 14 NEPEX0aa K Ko3PPHUMEHTY 1036l HeOBXOIHMO YYecTs HOPMHPYIOLWHH MHOKHTENE 2;
T
K_=.2w.
v =V (3)
Jlns rapmoHseckoll mynscaumu ¢ moSoll apyrof wactoTod A > A cornacho (2) koadpHUHEHT N03BI

K, =100K, /2
v . (4)

vOuBaeT ofpaTHe NPONOPUMOHATLHO YACTOTE.

" Honycrumoe navenne K, xosdduumenTta 1o3u B NPOLEHTAX NMPHHHMAETCH pABHBIM DOMYCTHMOMY 3HAYMEHHHD
K s K0OQQHUMCHTE My ILCALMM 118 PACCMATPHBAEMOTD BHAA IpHTENEHOR paboTel,
YacToTa NMTAOWMErD NaMITL HANPIOKEHHA BuGHpaeTCA M3 yCNOBHA
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Xosk (5)

HopmE! ycTaHABNHBAKOT MpENENbHEIA YPOBeHs Mynbcauny. [ing ofocHOBaHMA LeNeco0OPA3HOCTH YMEHBIIEHHS MMyJlb-
CAlMH [0 MEHBIIHX YPOBHEH HeoOXOMUMO yHecTh, MO MEHbUIEH Mepe', MONOKHUTENbHEIH 3didekT oT YBENHYEHHA MP0-
H3BOIHTENLHOCTH TPY.Ia.

Jna ka¥A0ro NMPOH3BOACTEA HEOOXOAHMO HMETE 3aBHCHMOCTH NMPOH3BOJMTENBHOCTH TPYOa OT KoaddHuHeHTa
mo3el. MeTonHKy ONpeaeneHHA TakOH 3aBHCHMOCTH MPOHNMIOCTPHPYEM Ha NMPHMEPE JIOMHHECHEHTHRIX namm. OmnbiT-
HEIM myTeM (©.M. YepHunosckas) OkUIH HalIeHB! 3HAYEHHA MPOH3BOAHTENBHOCTH [T NpH 0OHO-, ABYX- M TpexdaiHoM
BKIIOYEHHH namr, npudeM 3a 100 % Owina mpHHATA NPOHIBOIHTENEHOCTE MpH 0OOHO(GA3ZHOM BRIOYeHHH. Bo Bpems
OMEITOB PEFHCTPHPOBANHCE KO3GQHUHMEHTH My/ILCALIMM HAa COOTBETCTBYIOIMX 4acTotax 100, 200 u 300 Ty, Te. dak-
THUECKH KO3(HuMeHTsl 103. beuin nomydeHs! cleqyiouse sHa9eHHa ko3 (HIHEHTOB ¥ NPOM3BOONTENLHOCTH: 73 M
100; 40 1 115,8; 13 u 138,6 %.

MeTonoM HaHMEHEIIHX KBAIPATOR ONEITHEIE JAHHEIE HAMH OBLTH ANNPOKCHMHPOBAHL BRIpAXKEHHEM

I1=100 + 40,34 exp(—K /426) ®)

€ morpemHocTRi0 MeHee 0,9 %.

ITo cMBEICTY pacHeTHad NPOMIBONHTENEHOCTL OTHOCHTCA K CIy4ar paloTel NPH HEH3IMEHHOH OCBEIIEHHOCTH.
HMeHHO 3Ty MPOM3BOIHTENBHOCTE ECTECTBEHHO MPHHATE 32 100 %. [Tpu HynesoM koaddmumenTe nose dopmyna (6)
naet spadenne 140,34 %. Beogs HOpMHpOBOYHEIA MHOMuHTens 100/140,34, BMecTo (6) MOMYyYHM HCKOMYHO 3ABHMCH-
MOCTE: -

I, = 71,3+ 28, Texp(-K; f42§), (7

KOTOpas CNpaBe/iTHEa Ul MyIkcalie moboii dopMel.
Tak kak HacToTa My/IECALMHE PaBHA YIEOSHHOMN 4acTOTE [ MHTAKILETO NaMITy HANPAKEHHA, AN YACTHOIO CTy4an
TEpPMOHIHYECKOH MyNLCalHM noacTaHoska (4) B (7) oaet

I, =713+ 28,?exp(—23,4?4K§ /A*)=171,3+28,Texp(-5,868K: / f*). (8)

IMomyueHHsle 33BHCHMOCTH [POH3BOAHTENLHOCTH
OT 4acTOTEl HANPAKEHHA Ha Namnax (puc. 2) MoryT GeiTh
HCTIONB30BAHL! Kak MpHOMDKeHHEIE INA MyNbCAlHH Opy-
roil dopmet, ecni nog K, NOHHMATE aMIUVIHTYOY NepBOi
rapMOHHMKH NyNbcauuy. 310 00BACHASTCA TEM, YTO HMEH-
HO TNepBad FApMOHHKA Onpefender 3HadeHHe koaddmuum-
EHTa JO3kI.
IM4 exmoqaeT B cebA BRIMPAMHTEN: 4 H HHBEpTOP
5. Ecnu ycra”oenTE [TY Ha kaycmo# fammne, To Kak W B
cxeme Oez [TH (puc. 3.a) coxpaHAeTCA NWTAOLLAA CETh C
gacToTol f; = 50 I'u (pue. 3,6). B cxeme ¢ rpynmoseim [T4
(prc. 3,8) OCBETHTENbHAd CEeTh MEPEBOIHTCA HA MOBbI-
MEHHYK) YacToTy. B mpeanoieHHOH OOHHM H3 @BTOPOB
CXeME C OOIIHM BRIOPAMHMTENEM H MHIHBHIYANLHEIMH
f HHBEpTOpamM# (puc. 3,r) CeTh BHIMOMHEHA Ha NOCTOAHHOM
TOKE, & JaMNel BEKTHOMARTCA NTHDO Hepe3 HHIMBHIYAb-
SU 15[} 25[' 35[} ru HBIE HHEEPTOPEl HIH IPYINOBRISC — LA YHACTKOR Lexa ¢
pasHEIMHM TPeDOBAHMAMY K KaUeCcTBY OCBEIEHHS.
C yBenMHeHHe YacToThl MPOH3BOIHTENRHOCTE YBE-
Pucynox 2 — 3asucumocmu npoussodumensHocmu mpyoa  mmusaetcs, MO3TOMY ANA HHAMBMOyaneHEX [IY caepyer
Om Yacmomsl HANPANCEHUA HA 1amhax MPMHUMATE KaKk MOXHO OOMBLIVIO HacTOTY, ONTHMMIHPYA
KOHCTPYKLHIO AaMil B MyCKOperyIMpyIolleH annaparypsl.
Huage obcToHT Oeno ¢ rpynmmoesiM [T, roe yeenuHerHe 9acTOTHl TPHBOIMT K BO3PACTAHHIO AKTHBHOID COMpO-
THEIEHHA CETH BCACOCTEHE NOBEPRHOCTHOTO 3(dexTa. JTo NPHBOIHT E YBEIMHEHMIO MOTEPE &KTHEHOH MOLIHOCTH H
HanpaaeHAd. [osToMy ma rpynnoesnx ITH uenecoofpasHo MPHHATH TAaKyKO HACTOTY, MPH KOTOPOH TOBEPKHOCTHBIH
a(heKT eme NpaKTHYECKH HE CKA3BIBASTCA, HO BpeNHOe BO3eMCTBHE MyNbCALMH Y#e mposBngeTca Mano. Kak suano
M3 pHC. 2, CYINECTBEHHOE YEENHYEHHE NPOH3BOIMTENBHOCTH MPOHCXOIHT IPH MacTOTax NuTalowei cetd no 300-400
repu. OTcrofa cnefyeT BHIBOO, 4TO PALHOHANLHON I8 3TOH CXeMbl ABNAETCA CTaHmaprHad yactora 400 I'u. B sToM
CITy9ae KOHCTPYKIMA JaMI He H3MEHALTCH, 3 YMEHBIIATCH JIMIIE rabapHTEl M AKTHEHOE CONPOTHBIIEHHE IPOCCend,

80

70

1

H}'MC-EHHH YXYIIMAOT 3PEHKE H 3T0POREE YeN0BeKa, MO3TOMY MpeacTaBIaeTCA HeoDXOOHMBIM IMYTEM IKCNEPTHRIX
OLEHOK YCTRHOBHTE EMNE H BEMHYHHE] 3ATPAT Ha BOZMENEHHE COLHANEHOTO }’mﬁpﬁa = B 3aBHCHMOCTH OT YDPOBHA ITY.Ib=
CAIIHH.
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Pucynox 3 — Cxemel RUmanua 1avn

Cxema ¢ ofmHM BHIMPAMHTENEM COYETAST NOCTOMHCTBA APYTHX CXEM: flaMMbl H MyCKOpPErylMpylollan annapa-
Typa MOTYT OBITh EBIOpaHE! Ha OYeHE GOMBIIYID HACTOTY, A CONPOTHRIEHHE OCBETHTENEHOMN ceTH GYOeT TONbKO OMie-
CKHM, MEHBIIMM AKTHEHOTO COTPOTHBIEHHA Daxe Ha 3acToTe 50 Mo

TloTepy 3NEKTPOIHEPTHE B PasHEIX cxemax GyoyT pasmuusbIMH. JlaMnel MOTpeGNMIOT HECHHYCOMIANLHBIA TOK,
CABMHYTBIA MO (ase OTHOCHTENEHO HanpsxeHus ceTd. [ToaToMy Mns pacueTa MOTEPh HYMAHO IHATH HE TONLKO AKTHE-
HY10 MOLIHOCTE NamMII, HO ¥ WX PeaKTHBHYH0 MOIIHOCTE, @ TAKKEe MOMHOCTE HCkameHHi. Bo Bcex cxemax, kpome cxe-
Mbl ¢ ODIIMM BEIIPAMMTENEM, TPYAHO N0OHTHCA PABHOMEDHOIO pacTpeleNeHHs JaMn MeXIy QasaMH, B CBA3H C 9eM
NOMONHHTENEHO HEODXOAHMO YHHTEIBATE COCTARIAIOIIME AKTHBHBIX MOTEPh OT MyNBCHPYHOWEHA M CKPBITOH MOLIHO-
cTei, BO3HHKAMIIIE H3-32 HECHMMETPHYHOH HArPY3IKH.

B neicTBYIOMIMX CETAX NapaMETPhl peAHMOB JIaMN 3ABHCAT OT YPOBHA HaNpAXEHHA B ceTH, Hanpumep, no yc-
PEAHEHHBIM NAHHBIM [3], NpH yBENHYEHHH HANPAKEHHA Ha 5 % aKTHBHAA MOMHOCTS mamn JIPJI BO3pacTaeT Ha 8,1 %,
a cpok cay#0Oul cokpamaerca Ha 20 %. ODmue NoTepH MOIMHOCTH B CHCTEME 3MEKTpocHab#enns Ha wactote 50 I'u
YEETHIHBAOTCA Ha 5 %.

B nuTepatype NaHHEIE O BIMAHHM HAMPAMEHHA HA NAMITBl CHIBHO PaSHATCA, 3 MOUIHOCTH HCK&KEHHH He NpH-
sondTca. IloaToMy HeoOX0OHMMO ONPENENATE MOLUIHOCTH OMBITHEIM MyTeM. AKTHEHYIO P, peakTHEHYK O M noauyio §
MOIHOCTH LefecoobpasHo BEIpA¥ATL B OTHOCHTENBHEIX €IHHHITAX (0.2.) — N0 OTHOWIEHMIO K HOMHHANEHON AKTHBHOH
MOILIHOCTH, 8 HanpaxeHne [/ — N0 OTHOWEHHIO K €r0 HOMHHABHOMY 3Ha9eHMI0. Tak KaK NaMITsl HCKKAMOT CHHYCOHITY

TOKa, TO KBAIPAT IMOMHOH MOWHOCTH OyIeT NPeBHIMIATh CyMMY KBaNpDATOE aKTHBHOH M DEakTHBHON MOMHOCTEH Ha
BEMMYHHY KBAOpaTa MOMIHOCTH HCEAKEHHA

N oy ®

CrnemyeT mom4epkHyTh, 9T0 K BRIOODY aNNPOKCHMHPYIONINX OMBITHBIE TOYKH BHIpa#eHHH HeoOX0OHMO Momxo-
OMTh OYeHb BHHMATeNneHo. [leNno B TOM, 4TO B IHTEpaType 3ABHCHMOCTH MOUIHOCTEH OT HanpAXKeHHA 00bIYHO anmpok-
CHMHPYIOT MPAMBIMH JHHHAMH. OOHAKO NpPH 3TOM TPYIHO D0GHTECH COOTEETCTEMA pezynsTarok. [loscHum 310 Ha che-
nyiomem npamepe. na namnsl [IPJI-250 mMomsoctsio 250 BT npH paskeix HaNpAKEHHAX 0T | mo 1,2 GbinH BHINONHE-

HBl 3aMepEl TOKA /, aKTHBHOH M peakTHBHOH MomHocTel. PacueTHEIM MyTeM OBLTH NOTYYEHE! IHAYECHHA MONHOA MO
HOCTH

§=UI

H MOIIHOCTH HCKa#eHHH (9). ONBITHEIE TOYKM 017 BCEX MOIIHOCTED
3ABMCHMOCTAMH:

P=29617-196,
0 =5,355U-3,998,
N, =0,672-0,159U,

MOTYT OBITE ANNPOKCHMHPOBAHEI THHERHBIMH
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§=15,905U- 4,143.

TlorpemHocTy anmpoKCHMAaUMK T Ka#Oo#d M3 MOINHOCTEH HEBENTHKH, OHAKO COOTHOLICHHE MEXIY MOLIHO-
CTAMH HE BBIMOJHAETCA, NOCKONLKY MOICTAHOBKA MOMYMEHHBIX BhIpaxeHHit B (9) He JaeT Toxnectsa, B ceasu ¢ aTHM
BO3BMEM NHHEHHEIE 32BHCHMOCTH T4 TPEX MOMIHOCTEH, 4 YETBEPTYIO BRIPA3IHM Hepes Hix. Ecnu THHEHRIME CHUTAT:

AKTHBHYH), PEAKTHBHYIO H MOJHYKO MOIIHOCTH, To dopmyna (9) JacT He NpaMyI0, 8 HEMHHEHHYIO KPHBYIO A18 MOLHO-
CTH HCKaxeHHH

N, =/—2,5686U7° +5,493U — 2,6611.

[MorpemHoCcTE 3T0H QOPMYE! HeCKONEKD DoNbIe, YEM NMPH TMHEHHOH ANNPOKCHMALIHH, HO He NpessiasT 2 %,
Tem nHe MEHEES, IIPHHATE 3TY 3AaBHCHMOCTE HEMR34, TaK KakK OHa HIMEHACTCH HEMOHOTOHHO NMPH YBEIHHCHHH HalpaHe-
HHA: HMEeT MaKCHMYM BHYTPH HHTEPBANa H3MeHEHHA HaNpAKEeHHd, 4TO NPOTHBOPEYHT DH3HYECKOMY CMBICITY.

HanpoTtHe, ecni THHEHHBIMH CHHTATH 3J2BHCHMOCTH OT HANPAEEHHA aKTHEHOM, peaKTHRHON MOWHOCTeH, & Tak-
e MOIIHOCTH HCKaKeHHH, TO HeNMHHERHOH yixke OyaeT 3aBHCHMOCTD MOJTHOH MOWHOCTH

S = [37,463U7 - 54,636U + 20,277,

HO OHa ABIAETCA MOHOTOHHO BO3PACTANOIIEH, MPAKTHYECKH He OTNHYAKWeHcA oT npAMoil nuHuu. [To3ToMy 3TOT Bap-
AHT aNMpPOKCHMAIIHH BIIOJHE IDHEMITEM. -

CrasaHHOE OTHOCHTCA H K CNyHal0, KOTIa OTBITHIE TOYKH annpoKCHMHPYIOTCA HeTHHERHBIMH 3aBHCHMOCTAMY,
KaK Hanmpumep, mapabonami. [IpH 3Tom HeoGXomHMO anNpOKCHMHPOBATE ONBITHBIE TOYKM nmapabonamu Ans Tpex W3
HEThIPEX MOLIHOCTEH.

TexHHKO-3KOHOMHMECKOE COMOCTABNEHHE DAIIMMHBIX CXEM IIOKA3ano, 4TO BADMAHT C MPOMEXYTOYHONR CeTHED
NOCTOSHHOIO TOKA JaeT HaubomelIMA 3xoHoMMueckuil 3ddext: no cpasHeHmo co cxemofi ¢ rpynnoseiM T4 oHa Ha
13.64 % shdexTuenee. [IpHMeHeHne ceTeil NOCTORHHOTO TOKA BOSMOMHO HE TONBKO INA MHTAHHA OCBELIEHHA, HO M
KOMIBIOTEPOB, CHCTEM ynpaeneHHda. B 3toM cmy4ae 3ddekTHBHOCTE Dy aeT eme BoILIE.

Chemyer OTMETHTE, 9T0 H2-33 H3MEeHEeHMH HANpAHeHMT B ceTH M GAYKTYAUMA ra3oBOro paipama Mynbcaluy
NpeIcTARIART coDoH clyHaiHEIHA IPOLECS, PEANH3IALUMH KOTOPOTO ABMANTCA HE MEPHOOWMECKHMH, a OTOMY HE MOTYT
GBITE TPE/CTABNEHE! B BHAE pana $ypee. ONHako CHEKTPaNbHAdA IIOTHOCTE MyIbCALHN HMEET APKO BhIPAKEHHEIE MakK-
CHMYMEI Ha 9aCTOTaxX rapMOHHK, KOTOpEIE B OCHOBHOM ONPENENAIOT 3HAYEHHE NHCIEPCHH MyNbCALHH, B CBAIH C 3THM
JUIA TPAKTHYECKHX Leneil Bce e MOMHO HCIONbI0BATE pasfomeHHe B pal Pypee, HO B Mpeldenax Kamioro UMKna
mynecauid. B KadecTBe pacdeTHOTO NMPHHHMAeTCA Hanbonbluee 3HA4EHHE OHCNEDPCHH M3 BRIYMCIEHHBIX LTA KAXIOTO
muica. bonee Toro, nockonsky AYD (1) gase ana BTopoil rapMOHHMKH YMEHBIIAETCA BOBOE, TO, KAK OTMEYAN0Ch, pH
OLEHKE MPOHIBOIMTENLHOCTH MOXKHO OTPaHMYHTECS TONEKO OCHOBHOH rapMOHHKOH. BMecTe c TeM, NpH BBIYHCIEHHH
COCTARIAIOIIHX [IOTEDE AKTHEHOH MOIIAOCTH OT MOIIHOCTH HCKaXEHHH HeoOX0OHMO paCCMATPHBATE BCE TAPMOHHKH,

Brigoael. 1. [IprMeHeHne MOBBIMEHHOR HacTOTHI V1A MHTAHMA ra30paspAdHBIX NaMM 3QMEKTHEHO HE TONBKO
[14 OpOM3ECICTE C HANpAKEHHOH 3puTensHOf pafioToM, HO M [UTA CHCTEM HAPYAHOTO OCBELIEHHA.

2. Ilna nuTaHHA JaMN N0 CXEMe ¢ IPYNNOBEIM NpeoOpa3oBaTeNeM HacTOTH pexomeHmyercs yactora 400 Iu
YacToTa MHTAHHA JIAMIT ¢ HHIHBHIYANEHEIMH TpeobpasoBaTelAMH 4acTOTHl HE OTPaHHYHBAETCA.

3. MNepcnekTHBHEIM ABIASTCA MPHUMEHEHHE CHCTEM OCBEMIeHMA ¢ O0IIMM BRIMPAMHTENEM, CEThIO NOCTOAHHOIO
TOKA M HHIHBHIYATLHEIMH HHEEPTOPAMH.
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