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MpeaucnoBue

Lenu 1 npuHumMnbl ctaHaapTusauumn B Poccuickon deaepaumu yectaHoBneHsl deaepanbHblM 3aKOHOM
oT 27 gekabpsa 2002 r. Ne 184-93 «O TexHA4eCKOM perynnpoBaHumny», a npasuna NpUMeHeHUs HalMoHamNbHbIX
ctaHgapToB Poccuitckon deapepaumm — MOCT P 1.0—2004 «CtaHagapTtusauua B Poccuitckoin depgepauun.
OCHOBHbIE MONOXEHUS»

CBefeHus o cTaHgapTe

1 NOArOTOBJIEH O6LwecTBOM C OrpaHn4eHHON OTBETCTBEHHOCTbIO «Bcepoccuiickuin HayuHo-uccneao-
BaTeNbCKUIA, NMPOEKTHO-KOHCTPYKTOPCKUIN cBeToTexHUYecknid uHetutyT uM. C.U. Basunosa» (OO0 «BHUCW»)
Ha ocHOBE COBCTBEHHOIo ayTEHTUYHOTO NepeBoAa Ha PYCCKUIN A3bIK MEXOYHapOAHOIo CTaHAApTa, ykasaHHOro B
nyHkTe 4

2 BHECEH TexHu4yeckum komuTteToMm rno ctaHgapTtusaumm TK 332 «CBeToTeXHUYECKUE U3aenusa»

3 YTBEPXIEH W BBEAEH B OENCTBME Mpukasom ®PeaepansHOro areHTCTsa no TeXHUYECKoOMY
perynuposaHuio U metponorin ot 13 aekabps 2011 r. Ne 1195-ct

4 HacTosilwunin cTaHgapT uaeHTUYeH MexayHapoaHomy ctaHaapTy MOK 62384:2006 «YcTpolicTBa
ynpasreHUsa aNeKTPOHHbIe, NMTaeMble OT UCTOYHWUKOB MOCTOSAHHOIO UMW NepeMeHHoro Toka, Ans ceetoauoa-
HbIX Mogynein. Paboune xapaktepucTukmn», ¢ nameHeHnem 1:2009 (IEC 62384:2006 «DC or AC supplied
electronic control gear for LED modules — Performance requirements»).

HaumeHoBaHWe HacTosiWwero ctaHgapTa U3MEHeHO OTHOCUTENbHO HaUMEHOBaHUS YKa3aHHOTO MeXay-
HapogHoro cTaHgapTa Aansa npuseaeHus B cootsetcTane ¢ FOCT P 1.5—2004 (nyHkT 3.5).

Mpu NprMeHeHNW HacTosLLEero cTaHAapTa pekoMeHayeTCs UCNoMNb30BaTh BMECTO CChINIOYHbIX MeXayHa-
pOAHbIX CTaH4apTOB COOTBETCTBYIOLLME UM HaLoHanbHble cTaHaapThl Poccuiickoin ®egepaunn, ceegeHus o
KOTOPbIX NpVYBeAEHbl B AOMONHUTENLHOM NpunoxeHun A

5 BBEJEH BIMNEPBbIE

UHpopmauyus 06 usMeHeHUsIX K Hacmosilemy cmaHdapmy riybrukyemcsi 8 eXe200H0 u30agaeMoM UH-
hopmalyuoHHOM yKkazameriie «HaluoHanbHble cmaH0apmbly, a mekcm u3MeHeHull U rnonpasok — 8 exxeme-
CSIYHO u30asaeMbix UHGOPMaUUOHHBIX yKazamensix «HauuoHanbHele cmaHdapmei». B cnydae nepecmompa
(3ameHbi) unu ommeHsl Hacmosileao cma+Hdapma coomeemcemeyroujee yeedomiieHue bydem orybrnuKkogaHo
8 EXXeMECSIYHO U30asaeMoM UHhOPpMaUUOHHOM yKkazamerne «HayuoHarneHbie cmaHdapmbly. Coomeemcemey-
owass uHgopmayus, yeedoMrieHue U mexkcmsl pasmeujaomes 8 UHghopMmayuoHHoU cucmeme obuiezo no-
Nb308aHUsT — Ha oghuyuansHom calime ®edepanibHO20 azeHmcmea o MexHUYeCKoMy pezyrupoeaHuio U
mempornoeauu 8 cemu VIHmepHem

© CraHgapTtuHdopm, 2012

Hacrosauwuii ctaHaapT He MOXeT GbITb NOMHOCTLIO UMW YACTUHHO BOCMPOM3BEAEH, TUPaXKUPOBaH U pac-
npocTpaHeH B KadecTse ohmuMansHOro usgaHnsa 6es paspelueHus deneparnsHOro areHTCTBa Mo TEXHUHECKo-
MY perynupoBaHuio U MeTporiorum
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HAUWOHANBbBHBIAN CTAHOAPT POCCUMNCKOWN ®EONEPALUUMU

YCTPOWCTBA YNPABNEHUSA 3NEKTPOHHBIE, MUTAEMbIE OT UCTOYHUKOB
NOCTOAHHOIO UNU NEPEMEHHOIO TOKA, AN CBETOAUOAHbLIX MOAYINEWN

PaGoune xapakrepucTuku

Electronic control gear supplied from the sources of direet or alternative current for light emitted diode modules.
Operating characteristics

DaTta BBegaeHna — 2012—07—01

1 O6nacTb NpMMeHeHus

Hacroawunin ctaHgapt ycraHaenuBaeT TpeboBaHus K pabounm xapakTepucTukam SneKTPOHHbIX
YCTPONUCTB ynpasreHusa Ansa ceetoaModHelx Mogynen no MOK 62031, nutaemeix OT CeTU MOCTOAHHOMO ToKa Ha-
npskeHnem oo 250 B n ceTu nepemeHHoro Toka HanpsbkeHuem ao 1000 B yactoTtoid 50 unm 60 'y, cosaarowmnx
Ha BbIXoAe HanpskeHue 4YacToTOW, KOTopas MOXEeT OTNUYaTbCA OT 4acToThl NUTaloLen ceTu. YCTpoUcTBa
ynpasneHus 48 CBeTOANOAHBIX MOAYNel (danee — YCTPOWCTBA yrpaBneHusl), Ha KoTopble pacnpocTpaHAaeT-
CS1 HACTOSALUMI CTaHAapT, paccunTaHbl 4N CO34aHNs MOCTOSAHHBIX 3HAYEHUI HanpPsKeHUst Unu Toka. OTKMoHe-
HUS OT TOYHBIX 3HAYEHWA HanpsHKeHWs WU TOKA He WCKNoYaloT YCTPOWCTBa ynpaBneHuss u3 obnactu
pacnpocTpaHeHNsa HacTosiLLero ctaHgapTa.

MpumevaHwus

1 MenbiTanna no HacTosweMy cTaHgapTy OTHOCSTCS K UCTbITaHWAM Tuna. TpeGoBaHusA K NCNbITaHNI0 KOHKPETHBIX
YCTPONCTB YNPaBneHns Npyu U3roToBNIEHNN HE BKITIOYEHbI.

2 TpeboBaHus K yCTPOMCTBAM YNpPaBeHWsl, COAep)Kaluym CpeACcTBa PerynMpoBaHns BbIXOQHOW MOLLHOCTU, HaXo-
OSTCS B CTaAMM paccMOTPEHUs.

3 lMpeanonaratoT, YTO YCTPOWCTBA yNpaBneHusi, COOTBETCTBYIOWME HACTOSLLEMY CTaHAapTy, byayT obecneunBaTtb
YAOBMNETBOPUTENBHYIO paboTy B AnanasoHe ot 92 % Ao 106 % HOPMMPYEMOro HanpsPKEHUsI IUTaHUs], C y4eToM TpeboBa-
HUW M3roTOBUTENS K CBETOAUOAHBIM MOZYIAM.

Hacrosawuin ctaHgapT npuMeHsoT coBmecTHo ¢ MOK 61347-1 1 MOK 61347-2-13.

2 HopmaTuBHLIE CCbINKK

Huxkecneaytolne crnpasoyHble cTaHgapTel 06a3aTenbHbl MpY NPUMEHEHUA HAcTosLWero ctaHaapTa.
[ns aatmpoBaHHbIX CCbINIOK NPUMEHUMbI TOMBKO LIUTUPpYeMble u3aaHus. Ans He4aTupoBaHHbIX CCbISIOK MprMe-
HAIOT nocneaHee n3gaHue cnpaBoYHOro cTaHdapTa (BKNoYas BCe U3MEHeHUs).

M3K 61347-2-13 YcTpoicTea ynpasneHns namnamu. Yacte 2-13. YacTHble TpeboBaHWs K 3MEKTPOH-
HbIM YCTPOWCTBaM YrpaBeHusi, MMTaemMblM OT UCTOYHWNKOB MOCTOSIHHOO UMW MepPeMeHHOro Toka, Ansi CBeTo-
avnoaHbix moaynei (IEC 61347-2-13, Lamp controlgear — Part 2-13: Particular requirements for d.c. or a.c.
supplied electronic gear for LED modules)

M3K 62031 Moaynu ceeTousnyyarowmx AMoAoB Ans obuiero ocselueHns. TpebosaHus 6esonacHocTh
(IEC 62031, LED modules for lighting — Safety requirements)

WU3paHune ocpmumnansHoe
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3 TepMuHbI M onpeaeneHns

B HacTosweM cTaHgapTe NpMMeEHeHbI criegytowme TePMUHBI C COOTBETCTBYIOLWMMUN onpeaeneHnaMu:

3.1 noTtpebGnsiemasi MolHOCTb Lenu (total circuit power): MNonHas (akTUBHaA) MOLWHOCTL, NOTpebnse-
Masi COBMECTHO YCTPOWCTBOM ynpaBneHusi U CBETOANOAHBIM MoAyieM Npyu HOPMUPYEMOM Hanps>KeHUN NuTa-
HWS 1 HanborbLUen HOPMUPYEMOIA BBIXOAHOW Harpyske.

3.2 koadpuLmMeHT MOLHOCTKU Lenu; A (circuit power factor; 1): OTHoWeEHWe 3HaYeHNA NsMepeHHON
MOLLIHOCTU Lienu K Npov3BeeHNI0 AEACTBYIOWNX 3HAYEHUA HaNPsDKeHUA 1 ToKa ceTu.

3.3 ycTponcTBO ynpaBneHusi ¢ NONMHbIM CONPOTUBIIEHUEM Ha BbICOKUX 3BYKOBbIX YacToTtax (high
audio-frequency impedance control gear): YCTPOUCTBO yNpaBneHusi, 3Ha4eHne NonHoro ConpoTUBNEHNA KOTo-
poro B gnanasoHe 4acTtoT oT 250 go 2000 'y npeBbiWwaeT 3Ha4YeHus1, ykasaHHble B pasaene 11 HacTosAwero
cTaHpapTa.

4 O6LwWue yKazaHUs NO UCNbITAHUAM

4.1 WcnblTaHusa No HacTosilwemy CTaHAapTy OTHOCATCA K UCNbITAHUAM TUNA.

MpumedyaHune— TpeboBaHusi U AONYCKU, YCTAHOBMNEHHbIE HACTOSILLMM CTaHAAPTOM, NPeAbsBNAIOT K U3AENu-
AIM BbIGOPKU AN UCMBITAHWI TUNA, NPEaCcTaBNEeHHON N3roTOBUTENEM ANs 3Tol Lenu. B npuHumne aaHHan BoiGopka gon-
XHa XapaKTepu3oBaTb NapameTpbl YCTPOWCTB YMNpaBMeHWsl, UMeloWmX 3HadeHusi, Onuskue K cpegHemy 3HaqeHuio
YCTPOWCTB yNpaeneHusi 3Toro U3roToBmTens.

CunTatoT, YTO ecnu BbIGOpKa A5t CTbITAHUIA TUMNA YKIaAbIBAaETCs B IOMYCKU, NPEAYCMOTPEHHbBIE HACTOAWMM CTaH-
AapToMm, To 6OMBLWMHCTBO YCTPOMCTB ynpaeneHusi 6yaeT COOTBETCTBOBAThL HACTOsILWEMY CTaHgapTy. OgHako cnegyeT yum-
TbiBaTb, YTO MPW U3FOTOBMEHUM BO3MOXEH pa3bpoc XapakTepUCTUK YCTPOMCTB yNpaBneHwusa 3a npegens, AonyCcTuMbie
cTaHgapTom. TpeboBaHus K nnaHam 1 npasuiam BbIGOPOUYHOr0 KOHTPOSS MO KQYeCTBEHHbIM NPU3HaKaM YCTAHOBIEHbI B
M3K 60410.

4.2 VcnbiTyeMble CBETOAMOAHBIE MOAYIN AOIKHBI YAOBNETBOPSITL Crieayowmm TpeboBaHusMm.
MoLHOCTb CBETOANOAHBIX MOAYNEN, U3MepeHHas NpU HOPMUPYEMBIX 3HAYEHUAX HaNPSXXEeHUs Unu Toka
(NOCTOSIHHBIN /N NepeMEHHbII TOK), He A0PKHA OTNMYATLCA OT HOPMUPYEMOI MOLLIHOCTV 6onee YeM Ha ﬁ %.

4.3 Ecnu He ykasaHO WHOe, TO UCMbITaHUA NPOBOAAT B Nopsgke HyMepauuu pasgenos HacToswero
cTaHgapTa.

4.4 OpuH v TOT Xe obpasel, AosKeH BbITb NOABEPrHYT BCEM UCMbITAHUAM.

4.5 Kak npaBuno, Bce UCMbITaHWUA NPOBOAAT Ha 04HOM obpasLe yCTPoICTBa ynpaBneHns unu, B cryvae
psida 0QUHAaKOBLIX YCTPOUCTB YNpaBneHUA, — ANs KOKA0N HOPMUPYEMOI MOLLHOCTU U3 psaa UMK Ha TUNON-
peacTtaBuTerne U3 psaaa rno cornacoBaHuio ¢ U3roTOBUTENEM.

4.6 WcnbiTaHus NnpoBoAAT no ycnosusam A.1 (npunoxkeHue A). XapakTepucTukn CBETOAUOAHBIX Moaynen,
He OXBaY€eHHbIX HACTOSILLUM CTaHAaPTOM, A0SDKHbI ObITh YKkasaHbl U3roTOBUTENEM CBETOAUOAHLIX MOAYNEN.

4.7 Bce ycTpoiicTBa YNpaBfieHus, Ha KOTOpble pacnpocTpaHAeTCsl HACTOAWMUI CTaHAapT, A0JPKHBI COOT-
BeTCTBOBaTbL TpeboBaHuamM M3IK 61347-2-13.

4.8 WcnbiTaHus NpOBOAAT C BXOAHLIM Kabenem anuHon 20 1 200 cM, ecnn He ykasaHo UHOE U3rOTOBUTENEM.

5 Knaccudpmkauma

5.1 Knaccudukauua no Harpyske

a) YCTpOUCTBO ynpaBneHua Ha 04HO 3HaYeHWe Harpysku

YCTpOMCTBO ynpaBneHus 3Toro Tuna npeaHasHavyeHo Ana NpUMeHeHUs TOMbKO ¢ OAHON KOHKPETHON Bbl-
XOAQHOW MOLLHOCTbIO, KOTOpas MOXeT NoTpebnaTbca 0AHUM UM HECKONBbKUMW CBETOAUOAHBIMU MOAYMAMN.

b) YcTpoicTeo ynpasneHna ¢ HeCKONbKUMU 3HaYeHUAMU Harpysku

YCTPOMACTBO ynpaBneHus 3Toro Tuna npeaHasHadyeHo Ansa NpUMeHeHUs ¢ OA4HUM UNN HEeCKONbKUMU CBe-
TOANOOHLIMA MOAYNAMK ¢ 0bLLEe Harpyskoi B Npeagenax o6bsABNeHHOro AnanasoHa MOLWHOCTH.

5.2 Knaccudukaumsi no BbIXOAHOMY HamnpsikeHUo

a) YCTpOWCTBO ynpasneHna co CTabunuM3MpoBaHHbIM BbIXOAHLIM HaMNpsbKEHUEM.
b) YctpoiicTBo ynpaBneHus ¢ HecTabuIM3UpoBaHHLIM BbIXOAHBIM HaNPsDKEHUEM.

5.3 Knaccudmkaymsa no BbIXOAHOMY TOKY

a) YcTpOWCTBO ynpaBneHusa co CTabnnmMaMpoBaHHBIM BbIXOAHBIM TOKOM.
b) YcTpoicTBo ynpaBneHua ¢ HeCTabunusMpoBaHHBIM BbIXOAHBIM TOKOM.
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6 MapkupoBka

6.1 O6s3aTenbHas MapkupoBka

6.1.1 YCcTponCcTBO yrpaBneHnsa AOMMKHO MMETb CrieayoLLyo YeTKY0 MapKUpoBKY:

KoadbpumuneHT MoLHoCTH Lenu, HanpuMep A = 0,9.

Ecnu koadduLMeHT MOLLHOCTM onepexaroliero Toka MeHee 0,95, To oH AofkeH 6biTb 0603HavYeH Byk-
Bol «C», Hanpumep L = 0,9 C.

6.1.2 Kpome BbilLeykasaHHoW 06s13aTensHOM MapKUpOBKUY creaytolas uHgopmaums aormkHa 6biTb Npu-
BedeHa nNbo Ha yCTPOoMCTBe ynpasneHus, Nnbo B KaTanore N3rotoBUTenNs, eCnm NPUMEHUMO:

a) npegenbl AONYCTUMOro AnanasoHa TeMnepaTyp;

b) ykasaHue 0 TOM, YTO YCTPOUCTBO yNpaBneHUst UMeeT CTabunnManpoBaHHOE BLIXOAHOE HanpsKeHue;

C) yKasaHue O TOM, YTO YCTPOWCTBO ynpasneHust UMeeT cTabunnanpoBaHHbIA BEIXOAHOW TOK;

d) ykasaHue 0 TOM, YTO YCTPOMCTBO yNpaBneHust NpUrogHo ans paboTbl ¢ yCTPOMCTBOM perynnmpoBaHus
BbIXOAHOW MOLLHOCTMU;

e) ykasaHue o pexume paboTbl, Hanpumep ¢ hasoBbIM perynnupoBaHueM.

6.2 [lononHuTenbHas MapKUpoBKa

Cnepywoluas MHopMaLna MOXeT BbiTb ykasaHa Ha YCTPOWUCTBE YNpaBneHns Unu B kaTanore M3roTto-
BUTENS:

a) noTpebnsieMas MOLHOCTb Lenu;

b) ecnu npvemnemo: cumeonZ, 0603HaYaroLWMIA, YTO YCTPOMCTBO YNpaBneHUs COOTBETCTBYeT YCnoBu-
SIM MOMHOTO COMPOTUBMEHNSI HA 3BYKOBLIX YacToTax;

C) ecnu npuemseMo: CUMBON, 0603HaYaOWMIA, YTO YCTPOIMCTBO YNpaBneH!s UMeeT 3aluuTy oT KOpoT-
KOro 3aMbIKaHUsl (CUMBOI HAXOAWUTCA B CTaAUU PaccMOTPEeHUs).

7 BbixogHble HanpsXxeHue N ToK

7.1 Tpe6oBaHUA K NYCKOBOMY peXUMY

Mocne BKMOYEHWS YCTPOMCTBA YNpaBneHns (Co CBETOAUOAHBIM MOAYSeM) U NMPUCOeANHEHUS K HEMY
Ha BbIXO4e CBETOAMOAHOIO MOAYNA 3HAYEHNA ToKa UM HanpsKeHWUs1 AODKHbI ocTaBaTbes B npeaenax 110 %
HOPMUPYEMOTO 3HaYeHUs B TedeHue 2 ¢. MakcuMarbHble 3HauYeHWUs ToKa UM HanpshkeHWUs He AOMKHbI MPeBbl-
WaTb 3HAYEHW, yKasaHHbIX N3roToBuTenem. To TpeboBaHue NPOBEPSOT NPU MUHUMATbHOWN HOPMUPYEMOW
MOLLIHOCTMW.

MpwumeyaHwne—[nda BbIXOAHOrO HAMPSHKEHNS NepeMeHHoro Toka — 310 110 % AencTBYOWEro 3HaYeHus, a
A5 BbIXOQHOIO HaMNpsKeHWst NOCTOsIHHOrO Toka — 110 % 3Ha4YeHUs1 NOCTOSIHHOTO TOKa.

7.2 HanpsixeHue u Tok npu pabote

[nsi ycTpolcTBa ynpasneHusi ¢ HecTabunmanpoBaHHbIM BbIXOAHBIM HanNpsKeHneMm, nutaemMoro Hopmu-
pyeMbIM HanpsbkeHWem MuTaHus, BbIXOAHOE HanpsiXeHue He OOIMKHO oTnuudaTtbes 6onee yem Ha = 10 % ot
HOPMUPYEMOTrO HaMNpPsKEHUS CBETOAMOAHBLIX MOAYIEN; ANsl yCTPOWUCTBA yNpaBreHus co cTabunnampoBaHHbIM
BbIXOAHbIM HarnpsbkeHneM, NuTaeMoro HanpsbkeHuem oT 92 % Ao 106 % HopM1pyeMoro HanpsKeHUst NUTaHKs,
BbIXOAHOE HanpsbkeHWe He AOSMKHO oTnnyatbes bonee yeM Ha + 10 % OT HOPMMPYEMOro HampshkeHus
CBETOANOAHBLIX MOAYNen.

[ns ycTpocTBa ynpaeneHust ¢ HecTabuUnnaMpoBaHHbIM BbIXOAHBIM TOKOM, MUTAaeMoro HOpPMUPYyEMbIM
HanpsikeHnem NTaHusl, BbIXOQHON TOK He AOoMmKeH oTnnyaTtbea 6onee yem Ha = 10 % OT HOPMUPYEMOro Toka
CBETOANOAHBLIX MOAYNEN; ANsl yCTPONCTBa YrpaBreHnsi co cTabunnanpoBaHHbIM BbIXOAHBIM TOKOM, MUTAeMo-
ro HanpsbkeHuem oT 92 % o 106 % HOPMMPYEMOTo HanpPsKeHUs NUTaHNS, BbIXOAHOW TOK HEe JOMMKeH OTMu-
yaTtbcd 6onee yem Ha + 10 % OT HOpMUPYEMOro ToKa CBETOAMOAHbBIX MOAYIIEN.

YCTPOWCTBO ynpaBneHusi, npegHasHavyeHHoe Ans paboTbl ¢ HECKOMBbKUMU Harpyskamu, UCMbITbIBaKT C
HauMeHbLUen 1 HanbornblLUen Harpyskamu.

7.3 TpeGoBaHue K eMKOCTHOM Harpyske

Ecnun ceeToanoaHblii Moaysb Unu NoGol AONONHUTENBHLIA PErynaTop, coeauHeHHbIn ¢ npeobpasosa-
Tenem, CoAepPXUT KoHAeHcaTopbl AN perynnpoBaHns 3anycka anekTpruyeckoin cxeMbl Moaynen, To UMNYnbCbI
TOKa MOTYT reHepupoBaTbesl Npu NpUcoeanHEHN CBETOANOAHOTO MOAYISA K YCTPOUCTBY ynpasneHus. 3To He
[OJIDKHO HapylaTb B YCTPOWCTBE YNpaBMNeHUs HA KOHTPONs oBHapyXeHWsA CBEpXToKa, HW npoLecca 3anycka
YCTpPOMCTBa ynpasneHus.
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Ycnosusa ucnbitaHusi cMm. B A.2 (npunoxeHue A). PucyHok A.1a (npunoxeHue A) unmoctpupyeT ucnbita-
TenbHy CXeMy Npu NpUcoeAMHEHNN YCTPOUCTBA YNpaBneHUs K UCTOYHUKY NUTaHuA, a pucyHok A.1b (npuno-
XeHne A)— ucnbiTaTerlbHYI0O CXeMy ANA BKIIOYEHWA Harpysku, npeasBaputenbHO MPUCOeAUHEHHON K
UCTOYHUKY NUTaHWA YCTPOWCTBA YNpaBneHnus npy ycTaHOBUBLUEMCS pexxume paboTbl.

Coomeemcmaeue: ripu npucoedUHeHUU usMepumersHol uernu K ycmpolicmey yripaeneHus 3alumoe
ycmpolicmeo He BO/TKHO 8bIKITIOYambCS.

7.4 UMnynbcbl HanpsbkeHUs NpU BKNOYeHUU U pabote

3HaveHua MMNYIbCOB HaNpaAXeHWA UCTOYHUKAa NUTaHUA, HaknaabiBaowmneca Ha BbIXOOAHOE HanpsaXke-
HWe, He OO0JPKHbI NPeBbIWaTh 3HaYeHWN, YKa3aHHbIX H/Xe (3Haquvm B CTaguu paCCMOTpeHVIﬂ).

8 MoTpebnsemMas MOWHOCTL Lenun

Mpy HOPMUPYEMOM HAMNPSHKEHWUN UCTOUYHWUKA MUTAHKUA 3HaYeHWe NoTpeGNAemMoit MOLLIHOCTM Lienn Npu pa-
60oTe ycTpoiCTBa yNpaBrieHnsa co CBeTOAMOAHBIMU MOAYNAMU AOKHO 6biTb He Gonee 110 % 3HaveHus, 06b-
ABNEHHOro N3roTOBUTENEM.

9 KoachhmumeHT MOLHOCTH Lienu

N3mepeHHbli koaddDULIMEHT MOLLIHOCTU LIENU HE [I0MDKEH OTNIMYaTLCS OT yKasaHHOro B Mapkuposke 6o-
nee Yem Ha 0,05, Koraa yCTPOWCTBO ynpaBneHns paboTaeT co CBETOAMOAHBIMU MOAYNAMU NPU UX HOPMUpPYe-
MO MOLLIHOCTU, @ BCSA CUCTEMa 3anuTaHa Npu HOPMUPYEMbIX 3HAUYEHUSIX HaMPSHKEHUS U YacToTh.

10 Tok UCTOUYHMKA NUTAHUA

Mpy HOPMUPYEMOM HaNPSHKEHNU 3HAYEHUE TOKA MCTOYHUKA MUTAHWUS He I0TDKHO OTNUYaThes 6onee vem
Ha +10 % OT 3HaYeHUsl, yKasaHHOro B MapkMpoBKe YCTPOWUCTBA YNpaBneHUs Uiy o6 bsIBNIEHHOMO U3roTOBUTE-
nem, Koroa YCTPOWCTBO ynpasfieHus paGoTaeT co CBETOAMOAHLIMU MOAYMSMU MPU UX HOPMUPYEMOW
MOLLHOCTH.

11 MonHoe conpoTMBreHue Ha 3BYKOBbIX YacToTax

YCTPOWCTBO ynpaBneHus, MMetoLiee B MapkupoBKke cumeon 2 [cM. 6.2, nepeuncneHue b] UcnbITeIBaOT B
cooTBeTCTBUM ¢ A.3 (NpunoxeHue A) C UICMOMb3OBAHNEM CXeMbl MO PUCYHKY A.2 (NnpunoxeHue A).

[ns kaxaon vyactoTel curHana B gnanasoHe ot 400 go 2000 My nonHoe conpoTUBAEHUE YCTPOUCTBA
ynpasrneHus, paboTatoLlero ¢ HOPMMPYEMOI Harpyakon CBETOANOAHOIO MOAYNA NPU HOPMUPYEMBIX 3HAYEHU-
SIX HanpsbKEHUSA U YacToThl, AOMMKHO BbITb MHAYKTUBHBIM. Ero nonHoe conpotusneHne B omax (OM) AOMKHO
OblTb HE MeHee CONPOTUBIIEHNS PE3UCTOoPa, KOTOPLIA NOTPebnAeT Ty e MOLHOCTb, YTO U KOMMNIEKT «CBeToaAn-
OfHbIA MOAY b C YCTPOUCTBOM YNpaBreHns», paboTaroLwunii Npu HOPMUPYEMBIX 3HAYEHUSAX HANPSXKEHUA U Yac-
ToThbl. [lofnHOe coMnpoTMBREHWE YCTPOMCTBA YNpPaBfeHUA WU3MepAoT NPU PUKCUPOBAHHOM HaNPsHKeHUN,
pasHoM 3,5 % HOPMUPYEMOro HanpsKEHUS MUTaHUA YCTPONCTBA YNpaBneHUsa.

3HayeHWe NOMHOro ConpoTUBNEHNS B AnanasoHe YacToT oT 250 Ao 400 My AomKHO 6bITh HE MeHee Noo-
BUHbBI MUHUMaIbHOro 3Ha4YeHWs, 4oNycTMMOro Ansa ananasoHa ot 400 go 2000 Iy,

MpnMeyaHwune— YcTpoicTea Ansl NogaBNeHns paguonomex, cogepXalmne KOHgeHcaTopbl eMKOCTbI0 MeHee

0,2 Mk® (CymmapHoe 3Ha4eHne), eCrniv OHW BCTPOEHbI B YCTPOMCTBO YNPaBieHus, MOryT GbiTb OTKNIOYEHbI NPU STOM UCTIbI-
TaHuu.

12 3kcnnyaTauuoHHbIe UCTbITAaHUA B aHOMarbHbIX YCNOBUAX

YCTPONCTBO YNpaBneHns He A0MKHO BbiTb NOBPEXAEHO NPU CreayowmX YCoBusiX.

a) UcnelTaHue 6e3 ycTaHOBNEHHOrO CBETOANOAHOMO MOAY A

YCTPONCTBO ynpaBneHns AomMKHO paboTaTh Npu HOPMUPYEMOM HanpskeHun B TedeHne 14 6es ycTaHos-
NEeHHOro cBeToAMOoAHOro Moayns. B kKoHLE UCNbITaHWUA ycTaHaBNMBaOT CBETOAUOAHbIA MOAY b, Y OH OOMMKeH
HopManbHO paboTaTb.

b) WcnbiTaHue ceeTognogHoro Mogynsi C ymMeHbLUeHHbIM COMPOTUBMEHUEM (B CTaguy pacCMOTpeHUst)

¢) WcnbiTaHus ycTpolcTBa ynpaBneHusl, CTOMKOIO K KOPOTKOMY 3aMblKaHWNO



rocT P M3K 62384—2011

YCTPONCTBO yNpaBneHs HakopoTKO 3aMblKatoT Ha 1 4 UnK Ao Tex Mnop, noka 3aluTHoe YCTPOWCTBO He
PasoMKHeT Lierb.

Mocne 3TUX UCMbITAHUA U BOCCTAHOBIIEHWS 3aLUMTHOMO YCTPOUCTBA YCTPOMCTBO yrpaBreHus JOMKHO
HOpManbHO bYHKUMOHMPOBATD.

13 CrapeHue

13.1 YCTpOWCTBO ynNpaBneHust 4OIPKHO ObiTb MOABEPTrHYTO UCTIBITAHUIO LUOKOBBLIM TEMMNEPATYPHBIM LiNK-
MIOM W UCMbITAHWIO Ha BKITKOYEHWE U BBIKIIOYEHWUE HaMNPSKEeHWUS NUTaHWS criedyommM obpa3som:

a) WcnblTaHue WOoKoBbLIM TEMNEpaTypPHbLIM LUKITOM

CHavana obecTo4eHHOe YyCTPOWCTBO yNpaBnieHUs BoIAEPKNBAIOT B TedeHue 1 4 npu TemnepaType MUHYC
10 °C unu Npu MeHbLUeM 3Ha4eHMK, ECITN OHO YKa3aHo B MapKNpPOBKE YCTPOWCTBA yrpaBrieHusi. 3aTeM ycTpoi-
CTBO ynpaBneHusl MOMeLLialoT B Kamepy C TemnepaTypol {1 BbiaepxusaloT B TedeHne 1 4. JomkHo 6bITh Bbl-
MONHEHO MATb TaKUX TeMMNepaTypHbIX LMKIIOB.

b) WUcnbiTaHne Ha BkItoYeHWE/BBIKITIOYEHWE HaMPSHKEHUA NUTaHNS

YCTPONCTBO ynpaBeHs AOSMKHO BKIHOYATHCS U BbIKITHOYATLCS NPY HOPMUPYEMOM HarnpsikeHUU nuTaHns
yepes 30 c¢. Unkn nostopsatoT 200 pas 6e3 Harpysku 1 800 pas npyu MakcumarnbHON Harpyske.

CeeToanogHble Mogynu, BbiIXxoAsLMeE U3 CTPOS, AOMKHbI OblTb HEMEANEHHO 3aMeHeHbI.

Mocne 3TUX UCNbITaHWIA YCTPOMCTBO YNpaBneHUsl A0IPKHO HOpMaribHO PYHKLMOHUPOBATL CO CBETOAMOA-
HBIMW MOAYNSIMW B TeveHne 15 MUH.

13.2 3artem ycTpoiCTBO yrnpaBneHus 4OKHO paboTaTh C COOTBETCTBYOWMMU CBETOANOAHBIMU MOAY-
MSIMU NPU HOPMUPYEMOM HaMNpPsKEHUW MUTAHNA U NpY Takoh TemnepaTtype oKpy>KaloLlen cpeabl, KoTopas co-
3[JaeT Temneparypy Ha Kopryce yCTpoWCTBa t, B TeYeHWe ucnblTatensHoro neproaa 200 y. Mo okoHYaHUK
3TOro BpeMeHW U nocre oxXnaxaeHns 4o KOMHaTHON TemnepaTypbl YCTPOMCTBO yNpasneHna AoMKHO HopMarsb-
HO paboTaTb C COOTBETCTBYOLUMIY CBETOANCAHBIMW ModyNsiMU B TeueHue 15 MuH. [Npu 3ToM ncnbiTaHnu cee-
ToaModHble MOAYNN OOMKHBI BObiTb pacrnofiokeHbl BHE WCMbITaTeNbHOM Kamepbl Mpu Temneparype
okpyxatoLuen cpegbl (25 + 5) °C.
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MpunoxeHune A
(o6A3aTenbHoe)

UcnbiTaHuna

A.1 O6wme TpeboBaHuna

A.1.1 O6wme nonoxeHnsa

WenbiTanma sensiioTcs TMnoBeiMU. OguH obpasel AomkeH ObiTb NOABEPrHYT BCEM UCTILITAHWAM.

A.1.2 TemnepaTtypa oKkpyXxaroLlien cpeabl

McnbiTaHnsa NpoBoOAAT B NOMELLEHMM, 3aLLMLLEHHOM OT CKBO3HSIKOB, NPU TeMnepaTtype okpyxatowen cpeabl ot 20 °C
o 27 °C.

A.1.3 HanpsixeHne n 4acToTa MCTOMHMKA NUTAHUA

a) WcnbiTatenbHble 3HaYeHUsI HANPsHKeHUA U 4acToTbl

Ecnvn He ykasaHo nHoe, TO UCMbITyeMOe YCTPONCTBO yNpaeneHns AOMKHO paboTaTb Npy HOPMUPYEMBIX 3HAYEHUSIX
HaNPSHKEHWA U YacTOTbl UCTOYHMKA NMUTaHUS.

Ecnu B MapkupoBKke yCTPOWCTBA yNPaBNEHWA yKa3aH AWana3oH HanpshKeHUn unm npeaycmMoTpeH pag oTAernbHbIX
HOPMUPYEMBbIX HAMPSXKEHUA NCTOYHMKA NUTaHUSA, TO 32 HOPMUPYEMOE HanpsXKeHne MoXeT ObiTb BbiGpaHo nio6oe Hanpsi-
KeHue, AN KOTOPOro NpPeaHa3HavYeHo YCTPOMNCTBO yNpaBneHus.

b) CtabunbHOCTb HaNPsKEHWS U YaCTOTbl UCTOYHUKA NMUTaHUS

Mpu nenbITaHNAX HAaNPSXKEHUE U HaCTOTY MCTOYHUKA NUTAHWA cneayeT NoAAePXUBaTb HEU3MEHHBIMU C TOYHOCTbLIO
10,5 %. OgHako B npouecce N3MepeHns 3HauYeHNe HanNpPsXXKeHNA Heobxoanumo noaaepXmeaTth ¢ TOYHOCTLIO +0,2 % 3Haue-
HUA UCMbITATENbHOIO HaNPsXKeHusl.

¢) dopMa BOMHbI HANPSKEHUS UCTOYHUKA NUTaHUS

CymmapHoe cofepxaHue rapMOHUK HAMPSHXKEHNA B CETU HE AOMKHO nNpeBbiwath 3 %. CyMmmapHoe coaepxaHue rap-
MOHUK ONpeaensitoT Kak CpeaHeKBaApaTuiHOE 3HAYEHNE CYyMMbl OTAENBbHBIX rAPMOHUYECKUX COCTaBMAIOWMNX NO OTHOLWE-
HUIO K OCHOBHOM, npuHsiton 3a 100 %.

A.1.4 MaruuTHOe Bo3pgencTBue

Ecnv He ykasaHo nHoe, TO NPpU UCTbITaHUM Ha paccTosHUK 6nnxe 25 MM OT NHOIN HapYXHOW NOBEPXHOCTU UCTILITY-
€MOro yCTPOWCTBA YNPaBNEeHUs He JOIMKHO BbITb MarHUTHBLIX O6HLEKTOB.

A.1.5 XapaktepucTukn npnéopoB

a) Hanpsikenue uenu

Llenn HanpsbkeHns nameputenbHbix NpUbopos, napannensHo CoeAUHEHHBIX CO CBETOANOAHBIM MOAYNEM, HE AOr-
XHbl NOTPebnaTL 6onee 3 % HopMupyemoro paboqero Toka CBETOAUOAHOIO MOAYIIS.

b) Tok uenm

NamepuTtenbHbie Npubopbl, COeaAMHEeHHbIE NOcneaoBaTerlbHO CO CBETOANOAHBIM MOAYNEM, AOMKHLI UMETH Takoe
JOCTaTOHMHO HM3KOE NOMHOE CONpPOTUBNEHNE, YTOOLI NaileHne HaNPsKEHNs HA HUX He NpeBbIWwano 2 % akrmyeckoro Ha-
NPs>KeHUs Ha CBETOANOAHOM Mogyne.

¢) VaMmepeHuns gercTBYIOWMX 3HAYEHNI

MamepurTenbHble NpuGopsl B NPUHLMNE HE AOMXKHBLI UMETb OLIMGOK, BbI3bIBaEMbIX UCKaXKeHNEM (hOpMbl BOTHbI TOKA,
W OOMXHbI COOTBETCTBOBaTL paboqmm vactoram.

Heobxoammo o6ecneuntb, 4TO6bI EMKOCTE U3MEpPUTENBHLIX NPMGOPOB OTHOCUTENBLHO 3a3E€MMNEHNsI He Hapywana
paboTy UCnbITyeMOro ycTporctea ynpasneHus. MoxeT notpe6oBaTbes 3a3eMNATb U3MEPAEMYIO TOUKY Lernv Npu UCNbITa-
HUSIX.

A.2 N3mepeHne eMKOCTHOrO TOKa Harpy3ku (pucyHok A1, a, b}
PucyHok A.1 unniocTpupyet cxemy Ans u3MepeHus Toka ¢ NpucoeanHeHHOM Harpy3komn.
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Harpyska

a) Cxema ansi usmepeHusl Toka B npouecce nycka

Harpyaka

. S

nyy c= R

b) Cxema ans uamepeHus Toka ¢ BKMIOYEHUEM Harpysky NpY YCTAHOBMBLLEMCS pexume paboTh
YCTpOICTBA YrpaBIieHUs

U — netounnk nutanms Ha 50 My (60 u); U; — HanpsikeHne Ha Harpy3ake; UYY — ucnbiTyemoe yCTPOUCTBO yNpasmneHuss;
S — BbIKMOYaTeny; R — pesuctop, obecneumBaowyin HOMUHATNBHBIA BLIXOAHON TOK UCTBITYEMONO YCTPOMCTBA Yrpasne-
HUSI:

ANsi NCTOYHWKOB HanpsixkeHnsa R = UA/P

ANA UCTOYHWKOB Toka: R = P /1%
C — koHgeHcaTop. [insa ycTponcTBa ynpaeneHus 4ns CBETOANOAHbIX MOAYNEN C BKITIOUEHHOW TOrMUecKoi 3NeKTpUYecKon
uenbto:

a) Ans UCTOHMHUKOB HanpshxeHusi C = 20 MKD/A,

b) ans nctouHukos Toka C =400 mMk®.
[na ycTporcTea ynpaeneHns Ansi CBeToanoaHbIX moaynen 663 normyeckoi anekTpuyeckon Lenm:

a) Ans UCToYHWUKOB Hanpstkenus C = 1 MkD/A,

b) ansa ncroyHukos Toka C =1 Mk®.
Harpyska — aKkBMBaneHTHas Harpyska ansi CBeToaMoaHoro Moayns

max?

PucyHok A.1 — Cxema namepeHusi Toka ¢ NpUCOeANHEHHO Harpy3Kom

A.3 U3amepeHne NONHOro CONPoTHBIIEHNSA Ha 3BYKOBbIX YacToTax (pucyHok A.2)

Ha pucyHke A.2 npeacTaeneHa MOCTOBAs CXeMma, KOTOPas NO3BONSAET ONPeAenuTL NoMHoe CoNpoTMBNeHne £ Ha
3BYKOBbIX 4acTOTax KOMMIEKTa «CBETOANOAHBIN MOAY b C YCTPONCTBOM YNPaBMNeHWsI», U He TONbKO ero abconioTHoe 3Ha-
YeHue (MOAYnb), HO U OTKNOHEHWUS,

MpegnonoxeHo, 4To R’ u R" — 3Ha4eHnsi pe3ncTopoB Ha pucyHke A.2, paBHble 5 Om 1 200 KOM COOTBETCTBEHHO
(nocnepHee, no kpanHelh mepe, He BygdeT kpuTndeckum). Korga perynvpoeaHuem R n C gocTuraetcs paBHOBECUe MOCTa
ANA JaHHON 3BYKOBOW 4acToThl, NOKa3aHHOE aHann3aTopom rapMOHUK (Mnn Nio6bIM APYTMM CENEKTUBHLIM BONIbTMETPOM),
Torga

Z =R R'(1/R+joC).
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<

(o)
>

U — uctovHuk nutanms Ha 50 Iy (60 Mu); G — reHeparop Ha 250—2000 lu; A — nutarowmn TpaHcgopmatop Ha 50 My (60 u);

NYY — nenbiTyembli KOMNNEKT CBETOAMOAHBLIN MOAYIb + YCTPOWCTBO YNpaBneHus; Z; — 3HaveHue NONHOro CONpPOTUMBIIEHUA, 4OCTaTO -

Ho Bbicokoe ansi 50 Ny (60 Ny), noctatouHo HKM3koe ansa 250—2000 My, (Hanpumep, conpotueneHue 15 Om n emkocTs 16 Mk®); Z, — 3Have-

HWE MOTHOrO COMPOTUBIIEHUS], AOCTATOYHO HM3Koe anst 50 My (60 Mu), gocTaTtouHo Beicokoe ana 250—2000 Ny (Hanpumep, UHOYKTUBHOCTL
20 mlH); F — dunbtp Ha 50 Ty (60 y); W — cenekTuBHbIN BONMBTMETP WU aHANM3aTop rapMOHUK

MpumevaHus

1 3naueHne 200 kOm gnsa nneva MocTa He ABMSETCH KPUTUYECKUM.

2 B nonHom conpoTuBrennn Z, niunu Z, HeT HeobXoaAnMOCTH, €CIM COOTBETCTBYIOLLMIA UCTOYHUK MMEET HU3KOE MNOo-
NHOE ConpoTUBIEHVE Arsl TOKOB OPYroro.

PucyHok A.2 — NamepeHne NONHOoro ConpoTUBNEHUS HA 3BYKOBbIX YacToTax
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Mpwvnoxenve B
(cnpaBovHoe)

PyKOBOACTBO no OLleHKe CPOoKa cny>|(6|:| U UMHTEHCUBHOCTU OTKaz3oB

Onsi Toro 4to6b1 NOTPEGUTEND MOF OLEHUTH CPOK CNYXObl U MHTEHCUBHOCTL OTKA30B Pa3fUYHbLIX 3MEKTPOHHbLIX
YCTPOWCTB YMpPaBneHusl, M3roTOBUTENI0 PekOMeHAyeTCs NPeACTaBNsATL B €0 KaTarnore Ha yCTPOICTBO crieflytowme aaH-
Hble:

a) MakcuMarbHyl0 TemnepaTypy Ha NOBEPXHOCTWU SNEKTPOHHOIO YCTPOWCTBa ynpaeneHus [cumeon § (f — cpok
cnyx6bl)] NI MakCUMAarbHYI0 TeMnepaTypy TOW 4acTu, KOTopas BNUSIET HA CPOK CIyXObl YCTPOWCTBA, N3MEPEHHYIO NPK
HOPManbHbIX pabo4unx yenoBusiX M Npy HOMUHANBHOM WU MAKCUMATTBHOM 3HAa4YEHUM 13 Anana3oHa HOPMUPYEMbIX HANPsI-
XEeHWUI, U NMPK KOTOPON JocturaeTcs cpok cnyxoel 50000 v.

MpwumeyaHune— B HEKOTOPLIX CTPaHaX, TakUX Kak SANOHUs, NPUHAT cpok cnyx6b1 40000 v;

b) MHTEHCMBHOCTbL OTKA30B, €CMNW 3NEKTPOHHOE YCTPOICTBO YrpaeneHusl paboTaeT HeNMpepLIBHO NPU MaKCUMarib-
Houn Temneparype [ [onpeaeneHvne B nepeuncnerun a)]. MHTeHCMBHOCTb OTKA30B ONpedensiioT KONWYeCTBOM YCTPOUCTB
ynpasneHus, BbllleAWNX U3 CTPOS B €ANHULLY BPEMEHMN.

Ins meTopa, ncnonb3yemoro Ansi nony4eHns nhdopmauum, nNo nepeuncneHmsim a) u b) (matematudeckuii aHanms,
MCMbITaHME Ha HAAEXHOCTb U T. A.), U3FOTOBUTENb MOXET Mo Tpe6oBaHMIO NPeAoCTaBUTL UCYEPNbIBAIOLLME [AaHHbIE, CO-
Aepxawme nogpobHocTn atoro metoaa.
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Mpwvnoxenne OA
(cnpaBoyHoe)

CBefieHUs1 0 COOTBETCTBUM CCbUTOUYHbIX MeXAYHapOaHbIX CTaHAAPTOB
CCbLINTOMHBIM HaLMOHaNbLHbIM cTaHgapTam Poccuiickon Pepepauum

Ta6nunua QA1

0O603Ha4YeHne CCbINOYHOro CTteneHb 0O6o3Ha4YeHne 1 HAMMEHOBAHNE COOTBETCTBYIOLLErO HALMOHANBHOMO
MeXOyHapoaHoro ctaHaaprta COOTBETCTBUA craHpapra

M3K 61347-1; 2007 IDT FOCT P M3K 61347-1—2011 «YcTponcTBa ynpaBneHus nam-
namu. Yactb 1. Obwme TpeboBaHusi u TpeboeaHns BesonacHoCcTU»

MOK 61347-2-13:2006 IDT FOCT P M3K 61347-2-13—2011 «YcrporcTBa ynpaBneHus
namnamm. Yactb 2-13. YactHble TpeboBaHWsl K 3NEKTPOHHLIM
YCTPOMCTBAM yNpaBneHusl, IMTaeMbIM OT UCTOUHUKOB MOCTOSIHHOMO
UINU NEPEMEHHOIO TOKA, A4S CBETOANOAHBLIX MOLYIEen»

MOK 62031:2008 IDT FOCT P M3K 62031—2009 «Moaynu cBeTOM3Ny4alowmx guo-

JoB ansi obwero oceeweHusi. Tpe6oBaHus 6e3onacHOCTU

BETCTBUA CTaHOAPTOB!

- IDT — ngeHTuuHble cTaHgapThbI.

MpumeyaHune—B HacTosiwen Tabnuue UCNornb3oBaHo crneaylowee ycnosHoe 0603HaqYeHUe CTeneHn cooT-

10




IEC 60410:1973
(M3K 60410:1973)
IEC 61000-3-2:2000
(M3K 61000-3-2:2000)
IEC 61547

(M3K 61547)

IEC 62504

(M3K 62504)

FOCT P M3K 62384—2011

Bubnuorpadua

Sampling plans and procedures for inspection by attributes

(Mpaeuna u nnaHbl BbIGOPOYHOrO KOHTPOJISA MO KAYECTBEHHBIM NPY3HaKam)
Electromagnetic compatibility (EMC) — Part 3-2: Limits — Limits for harmonic current
emissions (equipment input current < 16 A per phase)

(GnekrpomarHutHas coemectumoctb (OMC)). Yacteb 3-2. Hopmbl. Hopmbl ammuccnm rap-
MOHUYECKMX COCTaBNSALMX TOKa (noTpebnsiembln Tok 06opyaoBaHusi < 16 A B ogHon
hase)

Equipment for general lighting purposes — EMC immunity requirements
(O6opynoBaHune ansi o6wero oceeleHus. TpeboBaHWs No 3M1EKTPOMarHMTHON COBMEC-
TumocTtn (BMC))

Light emitted diodes and light emitted diode modules for general application —Terms
and definitions

(CeeToamoap! v cBETOAMOAHBbIE MOAYNY Ansi 06Lero ocBeleHns. TepMUHbI U onpeae-
neHust)

11
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YTEe4YKN, BO3AyLIHbIEe 3a30pbl

Pepakrop M.B. [mywkosa
TexHudveckun pepakrop H.C. Mpuwarosa
Koppekrop M.A. Koponesa
KomnbloTepHas BepcTka B./. MpuweHko
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