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IIpeguciosue

Mpun3bIB K NCNOb30BAHUIO 3Heprocbeperatowmx Namn BMeCTO laMn HaKanMBaHMA He OAET OTBeTa Ha
BOMpPOC, YTO Mbl c6eperaeN\. KoHeuHo, I1IEKTPO3HEPTIUN pacXoayeTca MeHbLIe, 3TO TakK. Ho cToAaT HoBble
1aMnNbl ropasao AopoxKe.

MepBblit 3KCMEPUMEHT C UCMO/Ib30BaHNEM 3Heprocbeperatoux namn B Buae Tpybouek, CBEPHYTbIX ANA
yMeHblleHus rabapuToB, OKasancAa HeyaayeH. flamna, KoTopas AO/XKHa b6blna CAYXUTb A0/blue
obblyHOWM, cropena yepe3 mecsul. bonee Toro, nogobHble Nnamnbl PEKOMEHAOBANOCH CAaBaTb, a He
BblOpacbiBaTb B MyCOp, HO KyJa cAaBaTb, 06 3TOM UCTOPUA yManunBaerT.

Mo3ke noaBuAUCb cBeToaMOoAHble NamMmnoYykn. O NPUKAKYEHUAX C OAHON M3 mogenen u byaeT aToT
paccKas.

I'nmaBa 1. Yto 3a y1anmouka?

Puc. 1. CBeTognogHaa namna

Mo onucaHuio 3Ta namna nNoTpebaseT MOWHOCTb NopagKa 7 BT M paccuMtaHa Ha NOAKNOYEHUE K CETU
nepemeHHoOro Toka 220 B.

M3 TpEX KynJIeHHbIX 1Iamn ABe OTNPaBUIMCL B MOTOIOUHBIN CBETU/IbHUK B NMpUXOXKel. Yepes mecAl, 04Ha
M3 Namn CTafna CBETUTb XyXKE, KaK OKas3anocb, MOJ0BMHA CBETOAMOLOB nepecTana ropetb. MecTo
BblleALen M3 CTPOA /TAMMOYKM 3aHANa e€ ToBapKa. Ty, YTO CHAAM, MOXKHO 6bl1o Bbl BbIOPOCUTL, HO
NHTepecHee 6b1710 pa3obpaTb e€, YyTobbl NOCMOTPETD, B YEM Aeno?

Pas6opKa namnbl, KaK BbIACHWMIOCH MO3Xe, TPYyAa He NpeAcTaB/isfeT — 40CTaTOYHO CHATb BEPXHHIOK YacTb,
KOTOpas, NPaKTUYECKM, He 3aKpernseHa M Nerko CHUMaeTca, YTobbl Bce ocTasibHble 6A0KM CHMMaNMUCh
NErKo, Kpome, noKasnyi, 6/0Ka C BbINPAMUTENEM, KOTOPbIA BbITaCKMBATb JIydlle C OCTOPOXHOCTbIO.
BNOK C BbinpAmMUTENIEM COeAMHEH MNPOBOAOMAaMWM C LOKoaem famnbl. OAUH M3 MNPOBOAOB He
NPMNamnBaeTca K LOKOIO, a NPOCTO «NOANIOMKEH» MEKAY LOKOAEM M NAaCTUKOBbIM OCHOBaHMEM,
BMAMMO, Nepes NpoLEecCcoOM ONPeCccOBKN LLOKONA.

I'naBa 2. YTo moka3sas OCMOTP JiIaMIIbI?

BHelwHe KaKkux-1mbo HeucrnpaBHOCTEN He OOHapy»XmMBanocb. lNpoBepKa BbINPSMUTENA TOXE HUYEro
MHTEPECHOro He pgana. HEVICI'IpaBHOCTb BbiABU/1a MPOBEPKa BCeEX CBETOAMOA0B. ,U,Ba cseToamoada
cropenn.

Mpegnonaraa (cpasy CKaxy, 4To owWMBOYHO), YTO BCE CBETOAMOAbI COeAMHEHbI NOCAeA0BaTeNbHO, @ UX
6bin0 108, npouie Bcero 6bL10 UCMPaBUTL NaMiy, 3aKOPOTUB CropeBLUMEe CBETOAMOAbI. PaccyxkaeHus
ONA TaKOro pelweHus 6bian NpPoCTbie: MOJIOKUM, YTO NafeHWe HanpsKeHus Ha ceeToguogax 1,5 B;
nageHue HanpAKeHua Ha Bcel rmpaaHae 162 B; ocTaTok HanpsaskeHWa ynagéT Ha 6annacTHon EMKOCTH.
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YpaneHue ogHoOro ceetoanoaa, AByX CBETOAMNOA0B N Aaxe 60ﬂbLLle, YBE/IMYNT TOK HE3HAYUTENIBHO, a,
COOTBETCTBEHHO, HE A0/1IXKHO NpeBbiWaTb Npeaesia 3anaca NpPpo4YHOCTHN BCeM KOHCTPYKUUNU.

Ko BpemeHM 3aBeplleHMA NoCnewHOoro peMoHTa nepecrtana CBeTUTbCA BTOPAA Jlamna, CMEHUBLUAA YXKe
OTPEMOHTUPOBAHHYIO TOBAPKY. MNocne POKMNPOBKU BbIACHUNIOCb, HTO Ny Heé cropenan gBa ceetoanoga.

MNeperopaHue oAHOro ceetoamoda Morio bbiTb OonpasAaHoO Tem, YTo cBetoamos umen 6pak, HO ABa
cseTtoamoaa...

I'1aBa 3. [Ipogo/rkeHre NPUKIIOYEHUN

MOCKONbKY pelleHue yxKe bbl10 HangeHO, PEMOHT BTOPOW /laMMnbl HE NpeacTaBAAn TpyaHocTel, Obin
ObICTPO OCYLLECTBNEH, U, KAK OKa3a/0Cb, OCYLLECTBNEH CBOEBPEMEHHO. Y HelaBHO OTPEMOHTUPOBAHHOM
NaMnbl NOABUIOCb «CTpaHHOEe» noBeAeHMe — OHa CTaJla MUrathb. I'lpomcxo,u,mno aTo0 be3 BVILI,VIMOVI
perynapHocTn, Ho nponcxoaunno. ﬂpKOCTb MeHANaCb U3-3a TOro, 4YTO NepecTtaBaa ropeTb oAnH U3 6n10KoB
ceBeTogmoaoB. OuepeaHas POKMPOBKa, ouepeaHasn pasbopka.

HdedeKT b6bin ycTpaHEH, a laMmna OTnpas/ieHa B HOYHUK A1 NPoBepKM pabotocnocobHocTn. U He 3ps. He
MPOLW/IO W CYTOK, KaK.. MepecTtana ropeTb MOJIOBUHA cBeToAMOA0B (nonoBuvHa 6/10KOB M 4YacTb
CBETOAMOA0B B TOpLE). ITOT GaKT 3acTaBu/ TlWaTeNbHee pa30bpaTbca B TOM, KaK YCTPOEHa KOHKpeTHas
cBeToAMOAHasA NamMna. BbIACHMAOCH, YTO CBETOAMOAbI BKAKOUYEHbI ABYMA TMPASHAAMM, a He OAHOM, KaK
npegnonaranock paHee. Kpome TOro, npu npoBepKe CBETOAMOAOB C MOMOLLbIO My/bTUMeTpa (B
peXKMme NpoBEpPKN ANOA0B), BbIACHUIOCh, YTO OHM 3aXKMTaloTCA NPU HanpsxeHun 2,5 B.

I'maBa 4. Cxema cBeTOAMOJHOM JIAMIIbI
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Puc. 2. dnekTpmyeckaa cxema fnamnbl

M3mepeHHbIN NepeMeHHbI TOK MCMpaBHOM namnbl okosio 34 mA. Mpu nageHUn HanpaxKeHua Ha
cseTogmoge 2,5 B Ha 54 ceeToamopax HanpsaxeHue 6yaet 135 B. ConpoTuBneHUEe KaxKaon M3 rMpasHA,
COCTaBMT OKoio 8 KOM. YTob6bl He pucosatb 108 cBeTOAMOLO0B, 3aMEHUM TMPAAHAbI SKBMBANEHTHbLIM
COMPOTMBAEHMAM U NPOBEPUM, YTO MPOUCXOANT C HAMNPANKEHUEM, Mogennpya cxemy B nporpamme TINA-
TI.
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Puc. 3. MogennpoBaHue 3KBMBaNEeHTHOM cxeMbl B nporpamme TINA-TI

Haﬂpﬂ)l-(EHME noNy4ynnocCb He 135 B, HO HM4ero ocobeHHoro ¢ HanpAaxXeHnem, NnoxXoxe, He NPonucCxoauT.

I'n1aBa 5. YTouHeHHe 3/IEKTPUYECKOU CXeMBbI
XoTa pucoBaTb 601bLIOE KONMYECTBO CBETOAMOA0B HE XOYETCS, BCE-TAKM Jlyylle HAapUCOBaTb UX, YTOObI

NpMbAN3UTL PaboTy CXEMbI K PeasibHOCTH.
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Puc. 4. lMosTOpeHMe moaenmpoBaHma co CBeTOANO4aMM

Tenepb HanpAXeHue 6113KOo K pacqéTHomy 3Ha4YeHMto. KaK NoKasbIiBaeT OCUMANIOrPaMMma, HanpaxXeHue
HapacTaeT 40CTAaTO4YHO N/1aBHO, MO3TOMY HE MOXET 6bITb I'IpVI'-'II/IHOﬁ HerMﬂTHOCTEVI. MorKHO npoBeEPUTDL
9TO N ANA CAydad, Koraa Bkato4eHNeE Nponcxoant B MOMEHT aMNIUTYAHOIO HanpA>XeHnAa B CEeTU.
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Puc. 5. BkntoueHne npu HanpaxeHUn B CETU paBHOM aMNAUTYAHOMY 3HAYEHUIO

Ho 1 B 3TOM C/lydae HanpsasKeHue He MPeBOCXOAUT PacYETHOro 3HaYeHuA.

I'1aBa 6. Ha6 1i0AeHMe 32 TOKOM Yepe3 CBETOUO0/IbI
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Puc. 6. ToKu B BETBAX CBETOAMOLHbIX Lienei

TOKK B BETBAX, NOXOXKe, OCTATCA NepemMeHHbIMMU (I'IyJ'IbCMpleLLI,MMM), HO CpegHee 3Ha4YeHune 6113KOo K

17 mA. Echn npegnonoxutb, YTO MaKCMMaibHO AONYCTUMbIM TOK ceeToanoga 30 mA, To 20 mA — 310
npuMemaemoe 3Ha4YeHMe TOKa.

TaK uTO Ke MOXKeT 6bITb MPUYMHOW BbIXOAA U3 CTPOA CBETOANOA0B, ECIN HE CYUTATb, YTO «Meperopenm»
6paKkoBaHHble 3K3eMNAAPbI?

MpaBga, ecan B OAHOW M3 BeTBEW BbIXOAWUT M3 CTPOA CBeToAMO4, TO Harpyska Ha BTOPYH BETBb
yBennuusaetcs. Mposepum 3T0.



B.H.Tos0/1060B [IpukItOUYeHUs TaMIIOYKH

i Noname - TR result? = B

Daiin [paeka Bwg OBpabotka [lMomows

2a] BEv g [ Txisfia~O|F Y| 42D

£5.65m— 8

310.00—
A
e ] x [10,19m ¥:|23,29m

1000 . \ . /

T 1
0.00 10.00m 20.00m 30.00m

Bpews (=)
TR result?

Puc. 7. Tok B paboTatowiei BeTBM NPU BbIXOAE M3 CTPOSi OAHOM U3 BETBEN CBETOANOA0B

CeseToanoabl B 3TOM CNydae neperpyxakTca, 4TO MOXKET NPUBeCTU K BbiIXoay U3 CTpoA Bcel namnbl. Ho
no4yemy BbIXOOAUT U3 CTPOA NepBan Uenb CBETOAMOAOB?

F'nasa 7. [IpeanosioxxkeHue

[aBaitTe npoBeprM TaKoe NPeAno/ioXKeHne: CBETOANOAbI NeperopatoT U3-3a Apebesra KOHTAKTOB, ec/u
BKJ/IOYEHME NPOMCXOAMT NPU aMMINTYLHOM 3HAYEHUMN CETEBOTO HaNPAKEHMA.

MMocMmoTpUM, KaK AONTO HAaNpAXKeHWe B CeTU COXPaHAET 3HaYeHue 6113Koe K AMNINTYAHOMY.
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Puc. 8. OnpegeneHune BpemeHu «gpebesra» KOHTAKTOB, CNOCOBHOE BbI3BATb HEMPUATHOCTU

ﬂ,pe6e3r KOHTAKTOB, KaK MNpaBuWa0, MOXEeT MNPOoUcCXxoauntb B TeyeHUe HECKOJ/IbKUX MUNTUCEKYHA.
HanpsaxeHue 61u13Koe K AMNINTYOHOMY COXpPaHAETCA OKOJ10 3 MUNNNCEKYHA, YTO Mbl U Npumem B
Ka4yecTBe BpeMeEHU ONA npoBeaeHnA cheayrowero BUpTyaslbHOro skCnepmmeHTa.
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I'1aBa 8. IJKcnepUMeEHT C Ape6e3roM KOHTAKTOB

[pebe3r KOHTAaKTOB — 3TO NpepbiBaHWe HanpaskeHua. Mbl MOXEM MOAEeNMpoBaTb 3TOT npouecc

NPAMOYTro/ibHbIMU MMNyNibCamiu C aMI'IIIVITy,CI,Oﬁ paBHOﬁ amMmnanTyae CceTeBoro HanpAaxeHmAa B Te4eHne 3
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Puc. 9. SKcnepuMeHT ¢ apebe3rom KOHTaKTOB

TOK B BeTBAX CXeMbl B c/ydae apebesra KOHTAKTOB CYLIECTBEHHO yBennuunsaeTcsa. BoT yBenuuyeHHas

ocymnnorpamMmma 3Toro npouecca.
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CpegHuin Tok yBennumnnca o 54 mA. U 3ToT TOK coxpaHsieTca AOCTaTOYHO A0Aro. He oH v npuunHa
BbIXO4a M3 CTPOA CBETOAMOA0B?

3aK/JIl04yeHue

Ona Toro, 4tobbl caenatb OKOHYaTe/bHble BbIBOAbI, HYXHO 3HaTb MNapameTpbl CBETOAMOAOB,
ncnosbsyemolx B namne. Ho atux napameTtpoB HeT. MOXHO TO/IbKO ragatb, HaCKO/IbKO 6/IM3KO Mbl
onpeaennan «HaBCKUAKY» BEIMYMHY paboyero 1 npeaenbHO gONyCTMMOTO TOKa.

BmecTte ¢ Tem, TO, YTO HeucnpaBHble CBeTOAMOALI AatoT 06pbIB, 3aCTaBAAET AyMaTb O Meperpyske no
TOKY. KOHeYHO, B ceTM MoryT HbITb BCMIECKM HAaNPAXKEeHUA, HO OHW ByAyT AOCTATOYHO peaKkuMKU. MOXKHO
NPOBEPUTL PEAKLMIO CXEMbI HA NOAO6HbIE BCNIECKM.
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Puc. 11. Peakuwma cxembl Ha umnynbc amnantyaoii 400 B

TOK B Lenu He npesBblwaeT 30 mA. Ho 3TO OTHOCUTCA K €OVHUYHbIM BCM/IECKAM HanpaxeHua. U,
KOHeYHO, c/iegyeT TOYHO 3HATb, KaKkmne CBeToAMOAbl YCTAHOBAEHbI B lamnoyKe. [oNoKum 3To:

1.SPECIFICATIONS Model : HK5H4ULC
(1) Absolute Maximum Ratings (Ta=25°C)
Item Symbol | Absolute Maximum Rating Unit

Forward Current IF 30 mA
Pulse Forward Current IFP 100 mA
Reverse Voltage Vr 5 v
Power Dissipation Po 108 mW
Operating Temperature Topr -30 ~+ 85 °ec
Storage Temperature Tstg =40 ~+100 °C
Soldering Temperature Tsld 265°C for 3sec.

Puc. 12. Tabanua napameTpoB cBeToanoLa
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Torpa Bce paccyXaeHWUA Bblle MOTyT MMETb CMbIC/1, MHAYe...

CoBpeMeHHble TEXHONMOIMK MPOM3BOACTBA MOJYNPOBOAHMKOBLIX MPUO0OPOB OTPaboTaHbl A4OCTAaTOYHO
Xopowo. KoHEeYHO, Henb3s WUCKAYUTb, YTO cpegu CBETOAMOAOB nNonagatoTcs OpakoBaHHble
3K3emnAaapbl. Ho NpoBepuTb 3TO MOXKHO MBO Ha NpeanpUATUU-U3roToBUTENE, TMBO B OYEHb XOPOLLO
ocHawgéHHoN nabopaTtopuun. [axke pag peanbHbIX IKCMEPUMEHTOB, O KOTOPbLIX PeyYb Laa BbiWeE,
noTpeboBan 6bl JOBOILHO CNOMKHbIX YCTAHOBOK.

B NHTepHeTe A 0bHapyXun eweé oaHO NpeanosioXKeHne o NpUpoae Bbixoda CBETOAMOAOB U3 CTPOS —
Temnepatypa. Ho u3amepeHue TemnepaTypbl MOA KOANAKOM CBETMbHWMKA MOKAa3asno, YTO OHa He
NpPeBOCXOAMUT KOMHATHOM. XOTA He paKT, YTo TemnepaTtypa Kpuctanna 6ansKa K KPUTUYECKON, HO...

MbITasscb NOHATb MPUYMHbLI BbIXOZAA M3 CTPOA JIAaMOYeK, S YTO-TO OOHAPYKMA, YTO MOKa3asoCb MHe
npasgonofobHbiM. K cnosy, apdekT apebesra moxeT 6biTb He TONIbKO CBOMCTBOM KOHTAKTOB: UCKPEHME
M3-3a N0XOro KOHTAaKTa B NATPOHE, UCKPEHWE M3-3a MJIOXOr0 KOHTAKTa MpPoBOAA C LLOKONEM CO34aayT
TOT e 3ddeKT, Bbi3biBasA NeperpysKy CBeToaMonoB Mo TOKy. M elé, Korga B oyepesHOM pa3s namna
CTafsia MuraTtb, A NPoOBepPsASI CBETOAMOAbl — BCE OHM MOKa3blBa/iW, YTO MCMPaBHbI (BCE 3a*KMraamcb npu
NpPoBepKe), HO Noc/ie NPonaiKku BbIBOAOB OAMH U3 CBETOAMOA0B NOrac OKOHYaTeNbHO. MbITafcb NOHATD,
YTO CAYYMIOCb CO CBETOAMOLHOW NAaMMON, A He MPULLIEN K KaKOMy-TMb0 OKOHYaTe/NbHOMY BbiBOAY.
B03MOXHO, Bbl HaWAETe Apyrne NpuunHbI, Apyrve obbsAcHeHUs. Ho 3To TO/IbKO B TOM Cay4yae, ecsivM Bac
MMEHHO 3TO MHTepecyeT. MHaue, He cToUT BbibpacbiBaTb AeHbIM Ha BETEP, OMNNAYMBaAN YbM-TO MHTEPECHI
B SHeprocbepekeHum 3a Ball CYET. ITO MOE MHEHUe.



