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FOCYAAPCTBEHHbBI U CTAUOAPT POCCUMCKOMN GEAE PALUMN

YCTPOVICTBa BCMomMoraTe/ibHble Ana namn

MPEOBPA3OBATE/IN 3JIEKTPOHHbLIE MOHVXAKWWE, MMTAEMbBIE OT NCTOYHNKOB
MOCTOAHHOIO NI MEPEMEHHOIO TOKA, AN14A JIAMIM HAKATMBAHUA

TpeGoBaHUs K pabouMM XapaKTepUCTUKaM

Auxiliaries for lamps. D.C'.or a.c.supplied electronic step-down converters lor filament lamps.
Performance requirements

[ara sBefeHns 1999—01—01

BBEAEHWNE

HacToswuii cTaHAapT ycTaHaBnMBaeT TPe6oBaHMS K pabounM XapaKTEpPUCTMKaM 3MEKTPOHHbIX MO-
HVXarowWwux npeobpasosaresneid, MMTaeMbIX OT UCTOYHWMKOB MOCTOSAHHOTO Toka A0 250 B 1 nepemeHHOro
Toka Ao 1000 B yactoTbl 50 nnm 60 U, co3atoLmnx HanpsKEHUE C YaCTOTOW, OTNMYatOLLENCA OT YacToThl
CeTWU,M NpefHa3HaYeHHbIX 4NA YNpaBieHNs namnammy HakaamBaHus.

YCTaHOB/EHO,4TO paboune YacToTbl MeHee 20 KL, MOryT BbI3BaTb aKyCTUUYECKUIA LLIYM.

MpumevyaHune —BHeKoTOpbIXCTpaHax TpebyeTca cobntofeHne TpebosaHnit SISPR B yacTu pagmonomex

[ns [OCTUXEHUA YA0BNETBOPUTENBbHBLIX PABOUMX XapaKTEPUCTUK Nami HaKaMBaHUA W 3EKTPOHHBIX
npeobpasosateseil He0OX0AMMO, YTOObI NX OCHOBHbIE XapakTePUCTUKM Obiiv NPaBUIbHO CKOOPAMHMPOBa-
Hbl MPU NPOEKTUPOBaHUN.

BHacToALLEM CTaHAapTe MCNOMb30BaHbl Creaytowye WpniTbl:

- Tpe6oBaHUA —NPAMOWA CBETAbIA LWPUAT;

- MeTofbl UCMbITaHUIi — KYPCUB;

- NpYMeYaHust —neTuT.

1 OBNACTb MPUMEHEHNA U HOPMATWBHbIE CCbIJTKA

I.I O6nacTb NpYMeHeHUs

HacToswmii cTaHAapT ycTaHaBnMBaeT TpeboBaHUA K paboynMm XapakTepucTUKaM 3M1eKTPOHHbLIX No-
HMXaroLWMx npeobpasosatenein (B AasibHelilleM —npeobpa3oBateny), MMTaemMblX OT MCTOYHUKOB NOCTOSH-
HOoro Toka o 250 Bwu nepemeHHoro Toka Ao 1000 BuyactoTbl 50 wmam 60 Iy ¢ paboyvmm yacToTamm,
OT/IMYAIOLLMMUCS OT YacTOTbl CETU, U NPeAHAa3HAYEHHbIXANS PaboTbl COBMECTHO C Fa/loreHHbIMU laMnamu
HakanveaHus, cooTeeTcTByOWMMY M3IK 357, n pyrumMn namnamm HakasmBaHus.

MpumcuyaHua

1 NcnblTaHna,NpuBedeHHble B HaCTOALLEM CTaHAapTe, ABNATCA TUMNOBbIMU. TpeboBaHUM K WUCMbITAHUAM
KOHKPETHbIX NpeobpasoBaTeneil B NpoLecce Npoun 3B0ACTBa B CTaHAapPTe HC paccmaTpusatoT.

2 Tpe6oBaHuA K npeobpas3oBaTeniiM, KOTOPble COAepXKaT CpefcTBa PerysiMpoBaHus MOLLHOCTU famnbl. —B
CTafmmn paspaboTKu.

3 TlMpeobpasoBaTenn,COOTBETCTBYIOLINE HACTOSLLEMY CTaHAAPTY, JO/DKHBLI 0becrneyunBaTth YAOBIETBOPUTENbHYIO
paboTy B gnanasoHe oT 92 go 106 % HOPMMPYEMOro HanmpsHKeHUA NUTaHWA NaMn HakaauBaHUS ¢ HOPMUPYEMbIM
CPOKOM cnyX6bl He MeHee 200 4 1 HOPMUPYEMbIM HanpsXXeHWeMm Hc 6onee 50 B.

HacToawwnii cTaHAapT cnegyeT NpUMeEHATL COBMeCTHO ¢ M3OK 1046.
1.2 HopmartvBHble CCbINKK
CnepytoLiye HOpMaTUBHbIE LOKYMEHTbI COAEPXaT MOM0XeHUs.Ha KOTOpble JaHbl CCbIIKW B HAcTOSA-

Lem cTaHgapTe.

W 3paHve otmumanbHoe
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Ha MOMeHT M3aaHWs HacTOsLLero CTaH4apTa yKasaHbl JeliCTBYIOLWMe pedakumn. Bce HopmaTuBHbIe
[OKYMEHTbI MOABEPraroTCs NepecMoTPpy M YaCTUYHBIM COrNacoBaHHLIM U3MEHEeHWAM, MO3TOMY HeobXoau-
MO YYMTbIBATb BO3MOXHOCTb MPYMEHEHMSA ANA HACTOALLEro cTaHAapTa 60/ee NO3LHWNX U34aHNn HopMaTuB-
HbIX JOKYMEHTOB, YKa3aHHbIX Hwke. UneHsl M3K un VCO BemyT perucTpHpauuio AencTBYHOLMX
MeXAyHapoAHbIX CTaH4apTOB.

M3K 357 (1982) lamnbl HakanMBaHWUsA ranoreHHble (He ANA TPAHCMOPTHBIX CPeAcTB). V3meHeHue
No 1(1984), N3meHeHne Ne 2 (1985), M3meHeHune Ne 3(1987), M3meHeHne Ne 4 (1989)

M3K 410 (1973) [MpaBuna v nnaHbl BbIGOPOYHOr0 KOHTPOSA MO KAYECTBEHHbIM MPU3HaKam

M3K 555—2(1982) lMomexu B 3NeKTPUYECKUX CETAX, Bbl3BaHHbIe ObITOBLIMY 3fieKTponpuéopaMmn un
aHanormyHbIM o6opysfoBaHneM. YacTb 2. FapMOHUKK

M3K 1046 (1993)* YcTpoiicTBa BCnomoratenbHble 4ad namn. [Mpeo6pasoBaTenyt 3NeKTPOHHbIE MO-
HUXaloLme, nuUTaemble OT UCTOYHWUKOB MOCTOSAAHHOTO WU MEepeMeHHOro roka. A9 flamMn HakKaavMBaHus.
O6uwue TpeboBaHMs 1 TpeboBaHMA 6e30MacHOCTU

2 OMNPEOENEHUA

BHacTosLLEM CTaHLapTe NMPUMEHAIOT CNefytoLLine OnpeaeneHus.

21 CymmapHas MOLLHOCTb CXeMbl —CyMMapHas MOLLHOCTb, paccemBaemas Ha npeobpasosartenie u
namne (ax) BMecTe NPV HOPMWUPYEMOM Hanps>KeHuu npeobpa3oBaTeNisi U HanbosbLLUEA HOPMUPYEMON
Harpyske.

2.2 KoathpmumeHT MOLLHOCTU CXeMbl (CUMBON N1 ) — KOSPPULUEHT MOLLHOCTU CXEMbl —3TO OTHOLLIe-
HWE M3MEPEHHON MOLLHOCTY CXeMbl K MPOU3BELEHMIO AE/CTBYIOLLMX 3HAYEHWI HANPSXKEHUA 1 TOKA CETH.

2.3 Tpeo6pa3oBaTesb C BbICOKUM KOI(PHULMEHTOM MOLLHOCTM — NpeobpasoBaTesib, UMEILWMin Koad-
(OULMEHT MOLLHOCTN CXeMbl He MeHee 0,85**.

MpumeyaHune — 3HaueHUe KOIPMULMEHTA MOLLHOCTU YUNTLIBAET UCKaXKeHVe (DOPMbl KPMBOW roka.

2.4. Tpeobpa3oBaTe/ib C BbICOKAM MOJHBIM COMPOTMB/IEHMEM Ha 3BYKOBbIX YacTOTax —npeobpasosa-
TeNb,NOJIHOE CONPOTUB/IEHNE KOTOPOro B AnanasoHe yactoT 250—2000 MH npeBbIWaeT 3Ha4YeHUA.yKa3aH-
Hble B pasgene 10 HacTosLero ctaHgapTa.

2.5 TMpeobpasoBaTenb C 3alWMTOM OT KOPOTKOrO 3aMblKaHUs — npeobpa3oBatenb, KOTOPbIA OcTaeTcs
CMOCO6HbLIM (DYHKLMOHMPOBATL MOC/Ae YCTPAHEHWS CTyYaiiHO Meperpyskn AW KOPOTKOTrO 3aMblKaHusa v
noc/e BOCCTAHOB/EHWS 3aLUTHOFO YCTPONCTBA.

3 OBLLVE YCNOBUA NCMbITAHUIA

31 WcnbiTaHua NO HacToALLEMY CTaHAAPTy ABNAKOTCA TUMOBLIMM.

MpumeyaHne —TpeboBaHUSA U AONYCKU.perNaMeHTUPOBAHHbIE HACTOALLMM CTaHAAPTOM,NPeAbABNAAOTCS
K U3LeNIMAM BbIGOPKM 418 TUMOBbIX UCMbITAHWIA.NpeeraH/IeHHO N3roToBUTeNeM ANs 3TON nenw.

Bbi6opKa fo/mKHa xapakTepu3oBaTb NapameTpbl NpeobpasoBaTeneli, UMetoLw X XapaKTePUCTUKN 0YeHb 61n3Kne
K CPeAHUM 3Ha4YeHWsIM npeobpasoBaTenieil 10ro U3roToBUTeENs.

MO>XHO CUMTaTb,4TO eCNN BblIGOPKa ANA TUMOBbIX UCNbITAHWI YKNaAbiBaeTCcA B 4ONYCKW,MPefyCMOTPEHHbIe
HacTOSILMM CTaHAapToOM, TO 60/bLUMHCTBO Mpeo6pasoBaTeneil 6yayT COOTBETCTBOBaTb HACTOALLEMY CTaHAApTY.
OfHaKko cnefyeT yyuTbiBaTb, UTO MPW M3rOTOB/IEHWM BO3MOXEH pas3bpoc xapaKTepuCTUK npeobpasosaTeneli 3a
npegenbl.AoNyCcTUMble CTaHAapTOM. TpeboBaHUSA K MiaHaMm W npasuiam BbIGOPOYHOIO KOHTPOASA MO KayeCTBEHHbIM
npu3Hakam yctaHoBseHbl B M3OK 410.

3.2 Namna(bl), ucnonbdyemas (ble) [AAS WUCNbITaHUIA, JOo/MKHA (bl) COOTBETCTBOBATb ClEALYHOLMM
TpeboBaHMAM.

MowHocTb namn(bl), u3mMepsemas npu HOPMUPYEMOM HANPSXXEHUW namnbl (MOCTOAHHBIA WK
nepeMeHHbI TOK YacToTbl 50/60 MU),He AO/MKHA OTAMYATbCA OT HOPMUPYEMOIN MOLLHOCTM 6Gonee Yem
Ha =5 %

3.3 ECM He yKa3aHO WMHOe, TO ieHbITaHuH NPTOAAT O Mopsgke Hymepauwun pasfenosB HaCcTOALLEro
CTaHgapTa.

3.4 Kaxkayto BbIGOPKY HO<)BEpraroT BCEM UCMbITaHUAM.

3.5 Kak npaBHN0.UCMbITaHWA NPOBOAAT Ha 04HOM 06pasLe npeobpa3oBaTens Wmn,ecnv UMeeTcs psf,
04MHaKOBbIX NpeobpasoBaTeneii.Ha 04HOM NpeobpasoBaTesie KaX Aol HOPMUPYEMO MOLLHOCTM B pAgy Un
Ha TunonpegcTasmTene,BbI6PaHHOM U3 psfa Mo COrNacoBaHWIO C U3rOTOBUTENEM.

* CwMm.npunoxeHue C
”  [Ona CeBepHOl AMePUKN BbICOKUIA KO3MULMEHT MOLLHOCTN — HC MeHee 0.90-
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3.6 WcnbiTaHus NpoBOAAT B YCNOBMSAX, YKa3aHHbIX B MPUIOXEHUN A. XapaKTepuUCTWKK Nnamnm, He
0XBaYeHHbIX CTaHAapTOM M3K, AO0/KHbI Bbl6|/|paTbCﬂ M3 YKa3aHHbIX N3roTOBUTENEM NlaMn.

3.7 Bce npeobpa3oBaTenin,Ha KOTOPbIE PacnpoCTpaHAeTCcs HaCTOAWMIA cTaHAapT, AOMKHbI COOTBET-
CTBOBaTb TpeboBaHMsaM MIK 1046.

4 KNTACCUNPUKALNA

4.1 Knaccugmkauusa B 3aBACMMOCTY OT Harpysku

a) [Mpeobpa3oBaTenn Ha OHO 3HaYeHWe Harpysku

3T0T BMA NpeobpasoBaTeniell paccumTaH Ha MCMONb30BaHWe TOMbKO C OLHON yKa3aHHOW BbIXOLHOW
MOLLHOCTb}0, KOTOPasik MOXET paccenBaTbC Ha OAHOIW Wan 6onee namnax.

b) lNpeo6pa3oBaTeny Ha MHOTO3HAYHYIO HarpysKy

370T BMA Npeobpa3oBaTesnieil paccunTaH Ha MCNONb30BaHUE C OAHOIN MM 6onee namMnamu ¢ 06LLei
Harpyskoi B npegenax Ha3HaYeHHOro psifa MOLLHOCTEN.

4.2 KnaccugmKkaums B 3aBUCMMOCTU OT BbIXOAHOTO HAMPshKeHs

a) lMNpeobpa3oBaTenn CO CTabUIN3MPOBAHHBLIM BbIXOAHLIM HaMpsXKeHUEM.

b) MpeobpasoBatenn 6e3 cTabuan3alumMm BbIXOAHOIO HanpsHXKeHUs.

5 MAPKVPOBKA

5.1 O6s3aTenbHas MapKMpoBKa
5.1.1 TMpeo6pa3oBaTein AOMKHbI UMETb CNEAYIOLLYIO YETKYH MPOYHYH MapKUPOBKY:
a) KO3((MLMEHT MOLLHOCTM CXeMbl.Hanpmumep a = 0.9.
Ecnmn KoadguumneHT MOLHOCTU onepexkatownii MeHee 0,95,T0 3a HAM AOMKHA ObITb YKazaHa bykBa
Hanpumep X = 0,9C;
b) ecnn nogxoauT, —cumBon H,ykasbiBalowmii 4To npeobpasoBaTesib He OTHOCUTCA K npeobpaso-
BaTeNAM C Ma/lbIM MCKaXeHNEM (hOpMbl KPMBOIA TOKa.

5.1.2 [lononHMTeNbHO K BbllLeyKa3aHHOW 0693aTeflbHON MapKMpoBKe crefyrolas uHgopmaums,
€C/n OHa Heob6X0aMMa, [O/MKHA MMETLCA Ha npeobpasoBaTenie UM B KaTaslore M3roToBUTENA U T. M.

a) ecnu NOAXOAUT. —npefenbl 4oMYCTUMOrO psja Temnepartyp:

b) ecnm NoaxoAuT, —YyKasaHwve, Y4To Npeobpa3oBaTe/lb MEET CTabMIN3MPOBAHHOE BbIXOAHOE HarpsyKEHNE;

C) ecnn MoAxoanT, —YyKasaHue,uTo npeobpasoBaTesnb NPUrofgeH Ans paboTbl C YCTPOWCTBAMM pery-
NNPOBAHNSA HanpsHKeHUs CETW.

5.2 Heobs3aTenbHas MapKnpoBKa

Heob6s3aTensHas MHGopMaLMa.KoTopass MOXET 6bITb Ha Mpecbpa3oBaTene WU NpUBeLEHa B KaTasiore
M3roToBUTENS WX T. N.:

a) CyMMapHas MOLLHOCTb CXEMbl;

b) ecnn NOAXoauT, —CKUMBON Z, 0603HAYaKOLMiA, YTO Npeobpas3oBaTe/sib COOTBETCTBYET YC/IOBUAM
MO/IHOFO COMPOTMBIEHWA Ha 3BYKOBbIX YacTOTaXx;

C) ecnv NoaXoAwT, —CUMBOJ, 0603HAYaAKOLNIA, 4TO Npeobpa3oBaTenb UMeeT 3almuTy OT KOPOTKOro
3aMblkaHus (CMMBON B CTaguu paspaboTKu).

«C®,

6 BbIXOAHbIE HAMPAXEHWE N TOK

6.1 HanpsXeHne X0n0CcTOro xoaa

Mpw no6om HanpsbkeHun oT 92 fo 106 % HOPMMPYEMOr0 HanpPsHKEHUS CETU HaMPsHXKeHNe X0N0CTOro
X0/ He fo/HKHO npesbiwath 150 % HOPMUPYEMOTO BbIXOLHOIO HampsXeHus.

Ecnn BbIxogHOe HanpspkeHve 6onblie 150 % HOPMUPYEMOrO 3Ha4YeHWs, TO M3MEepeHUs [O/KHbI
NoOBTOPATLCA Ha Npeobpa3oBaTene.lyHTUPOBAHHOM PE3NCTOPOM,UMEIOLLMM 3HAYeHWE CONPOTUBNEHMA

04w

rge J1.™ —MuHMManbHas MOLLHOCTb,AeKNapupyemMas fis npeobpasosatens.
Mpu 3TUX YCNOBUAX BbIXOAHOE HANPSXKEHME He LO/MKHO npesbiwath 150 % HOpMUPYEMOTO 3HaYeHUs.
6.2 Pabouee HanpsXEHHO
Mpn HOPMMPYEMOM HanpsXXeHUW CETU BbIXOAHOE HanpshXXKeHWe He [O/MKHO 0TnnYaTbes 60ee YeM Ha
+J % OT HOPMUPYEMOro Hanps>KeHUs namnbl.

Mpu nto6oM HanpskeHun cetn ot 92 fo 106 % HOPMMPYEMOrO HamNPSXeHUs CETU BbIXOAHOE Harnps-
XeHue [OMKHO 6bI1Tb 0T 84 0 1K) % HOPMMPYEMOro 3HaYeHws.

3
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MpeobpasoBaTeny C MHOTO3HAYHOW Harpy3Koii OMKHbI UCMbITLIBATHCA MPY MUHUMATBHON 1 MaKCMab-
HOW HarpysKax.

6.3 VImMnynbCbl HaNpPsHXKeHWUs B MPOLIECCE BKIOUEHNS H paboThl

MMNynbCbl HanpshKeHWs, HaKNaAbIBalOLLMECA Ha BbIXOAHOE HampsHKeHWe, He LO/MKHbI NpeBblwaTh
3HaYeHWIA,yKas3aHHbIX HWKe. (3HaueHus B CTaguu paspaboTkm).

6.4 dopma KpUBOI HanNpsHXXEHUS

MakcumanbHOe OTOLWEeHMe 3HAYeHWs aMNANTYAbl HanpsHXKeHWs K AeRCTBYIOLLEMY 3HAYEHWIO He
[O/MKHO npeBbiwath 2,5. (3HayeHne B cTaguy pa3paboTkm).

6.5 Mmnynsc ToKa

Mpn HOPMMPYEMOM HaNPSHXKEHUWM NUTAHWA NamMbl aMAAWTyAa UMMy/bca TOKa He A0/MKHa ObITb
60nble 10-KpaTHOrO YCTAHOBMBLUErOCS Ae/CTBYHOLLEro 3HaYeHWs TOKa faMnbl Npu N60I Harpyske B
npegenax yCTaHOB/IEHHOr0O psfa MOLWHOCTe. (3HaYeHne B cTaann pa3paboTku). YCOBUS U3MEPEHWS
cM. pasgen J1.3 npunoxenus Jl.

7 CYMMAPHAA MOLWHOCTb CXEMbI

Mpn HOPMUPYEMOM HaMpsOHKEHUM CyMMapHas .MOLLHOCTb CXeMbl A0/MKHa ObiTb He Gonmee 110 %
3Ha4YeHns.06bABNEHHOIO N3rOTOBMTENEM MpK paboTe npeobpa3oBaTtens ¢ namnon (amm).

8 KOSOPDPNUMEHT MOWHOCTWN CXEMbI

M3mepeHHbI  KO3(MULMEHT MOLLHOCTM He [OMKEH OTAMYaThCsi OT YKasaHHOro B MapKMpoBKe
3HaveHusa 6onee yem Ha 0,05 npu paboTte npeobpasosartens ¢ NaMnoin (amu) HOPMUPYEMOI MOLLHOCTU U
BCEro psifia HOPMUPYEMbIX HaMpsHKEHUIA U YacToTbl.

9 TOK, MOTPEBNHAEMbIV N3 CETU

9.1 Tok,noTpebnsemblii M3 ceT nNpeobpasosaTeseM NpyY HOPMUPYEMOM HampsXXeHUW.paboTaroLwum
C NnaMnon(amv) HOPMUPYEMOW MOLLHOCTW, He [O/MKEH OTAnyaTbes bonee Yem Ha 10 % OT 3HaueHus,
YKa3aHHOro B MapKMpoBKe npeobpa3oBaTens WM B KaTanore U3roToBUTENS.

9.2 dopma KpUBOA TOKa CETU

apMOHMKWN TOKa,NoTPeb1seMoro CBETUIbHMKAMMN 13 CETU, [0/KHbI COOTBETCTBOBATL TPE6OBAHWAM
M3K 555-2.

MpumevyaHune —YKasaHHoe Tpe6oBaHMe NMPUMEHUMO K CBETU/IbHMKAM WU npeobpasoBaTensiM,npejHa-
3HaUYEeHHbIM 11 NPUCOEANHEHUA K UCTOYHUKAM NUTaHUA.MpUBeAeHHbIM B pasgene 4 M3K 555-2.

Ecnn KOHKpeTHble UCMNbITaHWs € laMnaMin NoATBEPXKAAtOT.UTO Npeobpasosatenn 419 NaMmi HaKau-
BaHWS COOTBETCTBYIOT TpeboBaHMAM.yKa3aHHbIM B COOTBETCTBYHOLEHA Tabnmue M3OK 555-2,70 cBeTW/b-
HWKN CYMTAIOT OTBEYAIOLLMMMN 3TUM TpeboBaHMAM W He MnogfiexalyuMu nposepke. M3rotosutens 06s3aH
TaK UM NHave yKasaTb, 4O0/DKEH UKW He JO/HKEH UCNbITYeMbI Npeobpa3oBaTe/ib N0ABEpraTbCs CreLytoLLeMy
UCTbITaHWIO.

Ecnun npeo6pa3osateny He Oblniv NPOBEPEHBI OTAENBHO WK He COOTBETCTBYHOT 3TOMY TPeboBaHUIo,
TO CBETU/IbHUKM MOA/IEXAT 3TOMY MCMbITAHNIO U AO/MKHbI Y0B/ETBOPATH 3TOMY TPEBOBaHMIO.

McnbiTaHre NpoBOAAT B COOTBETCTBUM C TpeboBaHMAMYU pasfena A.2 npunoxeHus A.

MpeobpasoBatesnb AO/MKEH paboTaTbMpu HOPMUPYEMOM HanpPsHKEHWM CeTU C namnoi(amm) HoOpmu-
pyemoii MowHocT. dopma KPMBOWM TOKAa CETU [JO/MKHA OblTb TAKOM, YTOObLI COfepXXaHUe FapMOHUK He
NpeBbILWa/I0 3HAYEHWIA, YKa3aHHbIX B COOTBETCTBYHOLLEN Tabnuue M3K 555-2.

10 MONMHOE COMPOTUBNEHUE HA 3BYKOBbIX YACTOTAX

Mpeobpa3osaTenn.MMeroLLMe B MapKMPOBKe CUMBON Z (CM. 5.2b), LO/MKHbI UCMbITLIBATLCA B COOT-
BETCTBMW C pasgeniom A.4 NpunoxeHns A, UCMOoMb3ya CXeMY MO PUCYHKY A.2.

[ns Kaxpoin yactoTel B AgnanasoHe 400—2000 M'H nonHOe conpoTuaseHne npeobpasosartens, pabo-
TaloLWero ¢ NaMnoi HOPMUPYEMOW MOLLHOCTV MpW ero HOPMUPYEMbIX HaNPSXKeHUN W 4acToTe,A0/MKHO
ObITb MHAYKTUBHbLIM. Ero nonHoe conpoTraseHme B OMax 40/KHO ObITb HE MEHee 3HaYeHUs CONpPOTTAeHUS
pe3ncTopa, KOTOPbIA paccemBaeT Ty >e MOLLHOCTb, YTO W KOMMNAEKT «fiamna + npeobpasoBatens», npu
paboTe Npy HOPMUPYEMbIX HaNpPsXKeHUM K yacToTe. [MoMHOe conpoTunaseHne npeobpasosaTtas UIMEPAIOT
npy OMKCMPOBAHHOM HaMNPsKeHUU,paBHOM 3.5 % OT HOPMUPYEMOrO HanpsXeHus NUTaHua npeobpaso-
BaTess.
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BpavanasoHe uactoT 250—400 L 3HayeHWe MNONMHOr0 COMPOTUBNAEHUS [OMKHO ObiTb He MeHee
MOMNOBMHbI MUHUMANILHOTO 3HAYeHWA,A0NYCTUMOro ans avanasoHa 400—2000 Iy,

MpKMeyamn e —YCTPOCTBO ANA MOAABNEHNS PAIVMOMNOMEX, COAEPXKALLEe KOH/EHCATOPbI eMKOCTHIO
MeHee 0,2 MK® (CyMMapHoe 3HaueHMe), eC/I OHW BCTPOEHbI B MPeoGpa30BaTe/lb, MOryT OTCOEAUHUTLCA MpK 3TOM
WUCTILITRHWN.

11 OCHOBHBbIE MEPEXOAHBLIE MEPEHAMPAXEHWA

CeTeBble MepexofHble nepeHanpskeHns No6ol NONSPHOCTW.CNYYaliHO BO3HMKAKOLME U HaKNafbl-
BalOLLMEC HA OCHOBHOE HamnpshKeHue, Kak OMUCaHO HWXKe, He JO/KHbI HapyLwaTtb (YHKLWOHMPOBaHWe
npeobpasosatesnieli UNM BbIBOAWTbL UX U3 CTPOSA. BnnsHWE MONHWMM Ha pacnpefennTeNibHY0 CeTb BO BHUMA-
HVEe He NPUHUMAIOT.

McnbiTaHve NpoBoAAT a CoOTBETCTBUM C TpeboBaHnaMK pasgena A.5 npunoxkeHus A.

12 UCTMbITAHVA B AHOMAJIbHbIX PEXXVMAX

[ns npoBepku, YTO MpeobpasoBaTe/lb He paspyLlaeTcs B CAy4yae OTKasa nammnbl (lamn), NpoBOAAT
ClieaytoLLpe UCnbITaHms.

a) KcnblTaHue 6e3 BCTaBneHHOMbIX.) namnbl (nammn)

lNpeo6paszoBaTent AoMKHbI paboTaTb NPU HOPMUPYEMOM HamNpPs>KeHU B TeueHue | Y 6e3 yCTaHOBNEH-
Noi(bIX) namnbl (namn).

B KOHLe MCMbITaHNs BUTb yCTaHaBNMBaloT namny(bl), N OHa(OHM) AOM>KHLI HOPMaNbHO PaBoTaTh.

b) VcnblTaHne ¢ yMeHbLUEHHBIM CONPOTUBNEHNEM laMMbl —B CTajuu paspaboTKu.

€) McnblTaHus npeobpasoBaTenei ¢ 3aWyuTol 0T KO'OTKOr0 3aMblKaHus.

MpeobpazoBaTenn 3aKopaunBaoT Ha | Y nan 4o Tex Nop. NokKa 3aly THOE yCTPONCTBO PA3OMKHET LeMb.

Mocne 3TMXUCNbITAHWIA W NOCe BOCCTAHOBNEHWS 3aLLMTHOFO YCTPOIACTBA NPeo6pa3oBaTe/lb AO/KEH
HOpManbHO (PYHKLMOHMPOBATD.

13 PECYPC

131 Vipeo6pa3oBaTesb MOABEPratoT UCMbITAHWIO LLOKOBbLIMY TEMMEPaTYPHbIMU LUKNaMKN 1N UCMbITa-
HUIO BKNIOYEHMEM HaMpPSXXEHUA CeTw.

a) VicnbITanme LUOKOBbIM TeMnepaTypHbIM LyKnam

CHauana 06ecTOoueHHbI Npeobpa3oBaTeNb BblAep>KMBAOT B TeueHue | 4 npu TemnepaType MuHyc HO *C
WM NPWU MEHbLLEM 3HAYEHWW, eC OHO YKasaHO B MapKupOBKe npeobpasosaTens. 3aTem npeobpasosaTenb
MOMELLIAIOT B Kamepy, UMEIOLLyt0 TemnepaTypy U BbiAEP>KMBAIOT B TeueHne | u. [lomKHO NpoBoANTbCA
NATb Taknx TeMnepaTypHbIX LiLLOB.

b) ViCnblTaHWe BKIIOUYEHNEM HAMPAXKEHUsA CeTH

IMpy HopMUPYEMOM HaNPsIXKeHWW CeTY NpeobpasoBaTeNb JOMN>KEH BKIHOYATHCA U BbIKNUATLCA Yepes 30 C.
Linkn pon>keH NoBTOpATLCS 6e3 Harpyskv 200 pa3 1 npu MakcuManbHoi Harpyske — 800 pas.

JNamnbl, 0TKa3asLUKe B NPOLIECCE UCTbITaHNS, LOMKHbI HEMEZ/IEHHO 3aMEHAThCS.

Mocne aTUX MCMbITaHUIA NpeobpasoBaTensAogken 15 MUH HOPManbHO paboTaTbC COOTBETCTBYHOLLEN
namnoii (amn).

13.2 3aTem npeobpazoBaTeNb AOMKEH pab0TaTb C COOTBETCTBYHOLWMMA faMnamMu npu HOPMUPYEMOM
Hanps>KeHUM ceTu N TemnepaType OKpy>Karollel cpefbl, koTopas obecrednsaeT fo B TeueHne 200 u. Mo
OKOHYaHWM 3TOro Nepuofa W nocne OX,L>KAeHUs (K) KOMHATHOV TemnepaTypbl npeobpasoBaTenb A0MKeH
HOpManibHO paboTaTb 15 MWH € COOTBETCTBYIOLWMMK namnamn. B npouecce 3TOro ncnbiTaHus namna(bl)
JomkHa (bl) pacnonaraThCs BHE UCTbITATENLHON KamMepbl Npy TemnepaType Okpy>KatoLLei cpegbl (25+ 2) "C.
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MNMPNNOXEHWE N
(0bs3aTe3bHOE)

NCMbITAHNA

A.l O6wme Tpe6oBaHMSA

McnblTanma sBnaTcea TUnosbiMu. OfnH obpasel, A0MKeH NoABepraThCa «CeM UCTbITaHUAM.

A.1ll1 Okpyxawuwaa TemnepaTypa

McnbiTaHus NpoBoAAT B 3alUWLLIEHHOM OT CKBO3HAKOB MOMELLEHUM MpU TemnepaType Ookpy>katwoleil cpegbl 0T 20
o 21 'C.

A 12 HanpsXeHne ©n 4yacTtoTa ceTwu

a) WcnblTaTenbHoe Hanps>KeHue U yacToTa

Ec3n He ykazaHO MHOe, TO UCMbITYeMblii NpeobpasoBaTenb AOMKeH paboTaTb NPU HOPMUPYEMbIX HAMPS>KEHUN 1
yacToTe ceTw.

Ecnn mapkuposka npeobpasosaTens COAep>KUT yKasaHue 06 UCNoNb30BaHNN ero B AnanasoHe Hanpsa>KeHun ceTu unn
page OTAeNbHbIX HOPMUPYEMbIX HanPs>KeHWid ceTu, TO 3a HOPMUPYeMOe Hamnpsa>KeHue MO>KeT MpuHMMaTbea nboe
Hanpsa>keHue, 48 KOTOPOro OT MNpeAHasHayeH.

b) CTabuabHOCTb HaNpPAXKEHWA N 4aCcTOThl CETH

B npouecce ucnbITaHMii Hamps>KeHWe N 4acToTa CeTW AANHHbI NOAAEP>KMBATHCA HEU3MEHHbIMUW C TOYHOCTbIO
+ 0.5 %. OfHako B nNpoLecce caMoro U3MepeHns Hanps><eHune LOMKHO NOALEPXKMBATbLCA C TOYHOCTHIO £ 0,2 % 3HaueHus
UCMbITAaTENbHOr0 HanpaX@KeHus.

c> dopma KpuBOI HaNpsA>KeHns ceTwn

CymmapHoe cofiep>KaHue rapMOHWUK B Hanpsa>XeHun ceTU He [OMKHO npesbiaTb 3 %. Cogep>KaHue rapMOoHWK
onpefiensieTCA Kak cpefHee KeafpaTUYecKoe 3HaYeHne CyMMbl OTAefbHbIX FaPMOHNYECKMX COCTaBNAOLMX MO OTHOLLIEHNO
K OCHOBHOI4, NpuHATON 3a 100 %.

A 13 MarHuTHble adeKThl

Ecnv He yka3aHO MHOe, TO MpU UCMbITaHUN Ha paccTosHuM 6amdKe 25 JIM OT Nto6O Hapy>KHOA MOBEPXHOCTH
npeo6pasoBaTens He JOMKHO 6bITb MarHUTHbIX 06BbEKTOB.

A.14 XapaKkTepucTukum npubopos

a) Llenu Hanps><eHuns

Lienn Hanpsi>keHus U3MepuTeNnbHbIX NPM6OPOB, NPUCOEANHEHHBIX Napablenblio nammne, He AOMKHbI NOTPebnaTh 6onee
3 % HoMUWHaNbHOro paboyero ToKa namnbl.

H) ToKoBble Lenn

M3mepnTenbHble Npubopbl, NPUCOeNHEHHbIE NOCNef0BATENLHO C NAMMON, [OMNKHbI UMETb TakKoe JO0CTaTOouHO HN3Koe
MCMHOE CONPOTUBNEHNE, YTO6bI NaeHe HaNpPA>XKeHNs Ha HUX He NpeBblllat 2 % 0T hak TUYeCKOro HanpsX<eHns Ha namne.

c) W3mepeHue aeiicTBylOLLEr0 3HAYEHNS

M3mepuTenbHble Npu6opsl, B NPUHLMNE, 4OMKHbI 6bITh CBO60AHLI OT MOrPeLUHOCTel, Bbl3BaHHbIX UCKa>KeHneM hopMbl
BO/IHbI, ¥ COOTBETCTBOBATb paboynm yacToTam.

CrefyeT obpallaTb BHMMaHWe Ha obecrieyeHne TOro, YT06bl eMKOCTb U3MEPUTENbHbIX NPMGOPOB OTHOCUTENbHO
3eML Ha Bbl3blBana HapyLleHns paboTbl UCnbITyeMoro npeobpasosaTens. MoXkeT 6bITb HEOOX0AUMO 3a3eMNATb U3Mepsie-
MYI0 TOYKY CXEMbI NPU UCMbITaHNAX.

A.2 HamepeHue hopMbl KpUBOI ToKa cerun (pucyHok A.1)

[apMOHMKM, cofep>Kalliecsl B OCHOBHO TOKe, AOMKHbI ONpefensTbl-a C MOMOLLbIO CeNeKTUBHOTO BOMbNMETpa M.l
aHanmMsaTopa rapMoHKK U pesncTopa RI, KOTOpbIA AONKEH NPUCOEANHATBLCA Kak ykasaHo B A. | 4b.

CenekTWBHbIV BONbTMeTP tuu aHanu3aTop rapMOHUK AOMKeH obecneunBaTb, YTOObI M3MEPEHNS, NPOBOANMbIE HA
n06oii rapMOHNKE, He CYLLeCTBEHHO 3aBUCENN OT APYriX rapMOHUK.

Vcka>keHune Hanpsa>keHus ceTwn 6aree yem Ha 3 % (cMm. A. 1.2C) JOMKHO MPUHAMATLCA BO BHUMAaHWe NpuU OLEHKe
pe3ynbTaToB UCMbITAHUA; NPU COMHEHUN [ONXKHA UCMONb30BATbCA CETb, CBOOOAHAA OT UCKaXKEHUSA.

A.3 Vi3MepeHuWe 1MMyNbCOB TOKa Nfamnbl (pUcyHoK AJl)

3HayeHVe uMnynbca TOKa namnbl JOMKHO ONpefensThCsA C MoMoLLbto peucTopa R2 ' 0.0/ OM n COOTBETCTBYIO-
LLiero M3MepuTeNLHOro npubopa.

A.4 V3amepeHve MOSTHOMO COMPOTMB/IEHUST Ha 3BYKOBbIX YacToTax (PUCYHOK A.2)

Ha pucyHke A.2 npegcTasneHa MOCTOBasA CXema, KoTopas No3BONsSeT OnpeAensTh NONHOe CONPOTUBNEHWE 2 Ha
3BYKOBbIX YacTOTax KOMMAeKTa namna + npeobpasosaTesb, He TONbKO abCOMOTHOE 3HaueHWe (MOAyNb), HO W ero
OTKNOHEHUS.

Byksbl R’ 1 R" 0603Haual0T pesucTopbl, yKasaHHble Ha cxeme, TouyeHuamu 5 OM u 200 KOM COOTBETCTBEHHO
(nocnefHee 3HayeHWe He AB,rAeTCA KPMTUYHbIM/. Korga peryamposkoii R u C gocTuraeTca 6anaHc ans 3ByKOBOW 4acTOThl,
BbI6pPaHHOI aHa M 3aTOPOM FapMOHUK (MK No6LIM APYTMM CeNeKTUBHLIM e TEKTOPOM), B 06LieM clyyae Mbl MMEeM:
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roe (CM.pucyHOK A.2):
A —ceTeBoli TpaHchopmaTop 50 nnm 60 Iu;
Z| —3HayeHue MoJIHOro CONPOTUBJ/IEHUA,AOCTATOYHO BbICOKOe AnA 50 unmn 60 'y 1 goctaToyHo HU3Koe AN 250—
2000 Iy (Hanpumep pe3ncTtop 15 OM 1 eMKOCTb 16 MK®):
Z 2 — 3Ha4yeHune NosIHOro CONpPoOTUBNEHMNA,AOCTATOMHO HU3KOoe AnA 50 nam 60 'm 1 focTaToOYHO BbICOKOe Ans 250—
2000 'm (Hanpumep MHAYKTUBHOCTH20 MIH).
IllpumeyaHune —TlonHOe conpoTUBAeHUe Zt n/Mnun Z2 He 06513aTeIbHO.6C/TM COOTBETCTBYOLMIA UCTOUHUK
NUTaHWA UMeeT HU3KO0e BHYFPEHCC NMOMHOe CONPOTUBAEHME ANS APYTUX TOKOB.
A.5 VicnbITaHne NepexofHbIMU NepeHanpsixxXeHnaMm
Ab51 VcnblTaTeNbHble HanmpaAXeHUA
(HanpsXeHMA NPUKNaAbIBAIOT K HCHALPYXeWHOMY reHepaTopy)

LWipuHa MonHoe CKopocTb [eiicTBuTeNbHAA
AvnnnTyaa.B Bpems nogbema,HC My/bCa, MKC COMPOTUB/IEHVE HO rtope HAn 3Heprus |makc.).
' UCTOYHMKA.OM  MMMy/ibca (MaKe ) I

MegfieHHbI MMMYAbC 60/bLLUON 3Heprun

AcumMeTpUYHas 1/8 cpepHeii
2500 300 50 45 4acToTbI* 1
CviMMeTpum nas 1/8 cpepHeii
1000 300 50 5 4acToTbI* 1

* MuHUMasnbHasA CKOpPOCTb NOBTOpeHUA umnynsca: 0,1 'n
BbICTPbIA MMNYNLC Masoi 3Heprum

AcumMeTpuYHas 1/5 cpepHeli
2500 5 0,10 50 4acToThbl 0,002

MMnynbcbl nprknaabiBao T CUMMeTPUYHBIM, AnddepeHynanbHbiM nav nocnegosaTenbHbIM cnocobamm (T.e. 0T dasbl
K HelTpanm unnm oT asbl K hase) N aCMMMeTPUYHbIM MK 06Wwmm cnocobom (0T /{io3bl 1 HeliTpanu nan oT (pasbl K
CUCTEMHOMY 3a3eMNEHMI0 /MW 3aLUTHOMY 3a3eMNEHNI0).

MpumevyaHune —Tlpumepom noaxogdAwero npubopa ssnserca SchalTner NSG 223 gns  megsieHHoro
nmnynbca 60nblwoili aHeprun,NSG 222A — .15 6bICTPOro Mmnynabca Manol aHeprun. NSG 200C(ans 220 — 240 Bu
50 M) uan NSG 200D (110— 120 Bk 60 I'y) (1993 r.),nnu paBHOLEHHbIA Npn6op.

MoXeT NpUMeHATLCA MCMbITaTe/IbHOe 060pyAOBaHNe C PYUHbLIM YNpaBieHNEM.

A.5.2 WcnbiTaHue MefieHHbIM UMNYNbCOM GO0MbLLONA 3Hepruu

McnblTaHne NpoBoAAT B COOTBETCTBUN C XapakTepucTukamu, ykasaHHbTu B A.5.1, cnegytolwmm o6pasom:

- nono>keHue thasbl UMNynbca: hasa Mmnynbca NOCTOAHHO U3MeHseTcA oT 80 fo 460TyTeM MeneHHOro nepessu-
>KEHUS PYYKN OT OAHOrO KpaiiHero nono>keHns asbl K Apyromy n MefeHHOM, B TedyeHne YMUH. (KLI>KeHUM Hasag:

- MONAPHOCTb UMMY/bCa: TUIC U MUHYC:

- obopyaoBaHWe Ana UCMbITaHUsA ¢ Hanbonee HebnaronpuUATHLIM yNpasBneHneM perynmpoBKoii u.

- eC/in BO3MOXKHO, BbIGUPaOTCA aBTOMaTNYecKue nporpammel.

Mposepka:

- MPaBMIbHOCTU (PYHKLNOHNPOBAHUA U LLENOCT U TaK1X KOMNOHEHT 0B OCHOBHOI YacTu 060py0BaHNs, Kak OCHOBHble
uabTp 1 TpaHchopmaTop:

- T. K. 3TO UCNbITaHNe MO>KET yXyALlaThb NapaMeTPbl HEKOTOPLIX KOMMOHEHTOB, Hanpumep BapucTOPOB, UCMO/b-
3yeMblx dm nojaBneHns NepexofHbIX NepeHanps>KeHnid, 1 CMMUCTOPOB. TO OTYET 06 MCMbITaHUN [OMKEH cofep>KaTb
BPEMS NMPUNO>KEHUS UMMYILCOB U KONNYECTBO PaKTUUYECKN NPUNAXKEHHBIX UMNYNbCOB. KOMMOHEHTbI, KOTOpbIE NPU3HAHbI
NOBPEXK/EHHBIMI NPKU 3TOM UCMbITAHUA, AarKHbl 3aMEHATLCA UK [JOMKEH 1UCMNONb30BATLCSA HOBbLIN 0bpaseLl.

MpumMmeuaHune —Tak Kak 6bICTPasi NOCNEAOBATENLHOCTb UMMY/ILCOB BbICOKOW SHEPTrM MOXET Neperpy-
3UTb KOMMOHEHTbI B OCHOBHOI 4acTu mnpeo6pasoBaTens, LiefecoobpasHo yepes HEKOTOPOe BPEMSI YBENMUWUTL Bpemst
noBTOpeHus umnynbca ¢ 10 ¢ Ha 6onbluee. COOTBETCTBYIOLLEE BPEMsI MOBTOPEHUS JO/IKHO BbIGUPATLCS MO COrnaco-
BaHWIO C M3roTOBUTESIEM.

A.5.3 VicnblTaHue 6bICTPLIM UMIYALCOM Manoi 3Heprum

McnbiTaHne NpoBoAsT B COOTBETCTBUN C XapakTepucTuKamu, ykasaHHoiMn B A.5.1:

- nwo>keHue asbl uMnynabca: hasa MMMynbca NOCTOAHHO nU3MeHseTca oT 80 go 460 * nyTem MeAneHHOro
nepe/aBu >XKEeHUA YUK 0T OfHOTO KpaiiHero Nono><eHus tasbl K ApYromMy 1 MeANeHHOM, B TeueHue | MUH. ABU>KEHUM Ha3af:

- NONAPHOCTb UMMYNbCA: TUIOC U MUHYC.
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Mposepka
MpoBepstoT NPaBUALHOCT b PYHKLMOHNPOBAHNA W LENOCTHOCTb TakKnXx KOMNOHEHT 0B OCHOBHOI Yac Ty 060pyA0BaHNS,
KaK OCHOBHble (hIMbTP U TpaHchopmaTop.

| —CeneKTUBHbIA BONBTMETP WAM aHANW3aTOP FAPMOHMK: 2 - UCTOYHUK NUTAHWA: 3 — MOHWXKAKWMNIA npeoGpasoBaTens;
4 —namna; 5 - COOTBETCTBYHLEE U3MEPUTENbHOE YCTPOINCTBO

PucyHok A. 1 — MN3mepeHne TOKOB

| —reHepatop 2S0-2000 ly. 2 —ceTb50 wam 60 Iy; 3 — KomMnnekT namna npeo6pasoBaTenb; 4 —dunbTp 50 unm 60 Mu.
5 — CeNeKTUBHbIW BONLTMETP WM aHanU3aTop rapmMoHUK

Mpumem aH ne — 3HaveHne 200 KOM ANA OHOKO MJ1eHa MOCTa HC KPUTUYHO.

PucyHok A.2 — Vi3mepeHmne NOoTHOro ConpoTUBIEHUSA Ha 3BYKOBbIX HacTOTax
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NPUNOXEHWE B
(HhopmaLoHHoe)

PYKOBOACTBO HO OINPEAE/IEHNIO CPOKA C/1YXBbl
N MHTEHCBHOCTIW OTKA30B

B.1 [na onpefeneHns cpoka cnyX6bl M MHTEHCMBHOCTM 0TKA30B PasINUHbIX 3MEKTPOHHbIX N3NNI JOMKHbI
6bITb NONHOCTbIO YUTeHbl PeKOMeHAauMn.NpuBefeHHbIe B pasgenax B.2. B.3 n katanorax U3roToBuTens.

B.2 MakcumanbHaa TemnepaTtypa noBepxHOCTU, CMMBON |, (/ —CpoK cnyXObl), 3NeKTPOHHOTO U3Aenns uam
MaKcuManibHasa Temrnepartypa AeTasn, onpefensioLeli CpokK cnyxobbl, U3MepeHHas Npu HOPMasibHbIX Paboymnx ycnoBmuax

Npn HOMWHANLHOM WM MakKCMManbHOM W3 AMana3oHa HOPMUPYeMbIX 3HAYEHMWI HaNPSAXEHWN.NO3BONSET JOCTUTHYTh
CPOK cayX6bl 50000 4.

MpumeyaHne — BHEKOTOPbIX CTpaHax, Kak B AMNOHUU,NPUHAT CPOK cnyxo6bl 40000 u.

B.3 VIHTEHCMBHOCTb 0TKA30B ONpeaeNstoT Npu HenpepbIBHOM pa6oTe 3N1EKTPOHHOIO M3Aens NPU MakcuMasib-
Holi TemnepaType |, (onpegeneHHoii B B.2). IHTEHCMBHOCTb 0TKA30B ONPEAeNAoT KOMMUYECTBOM U3AeNUIA,BbILLEALLNX
U3 CTPOSI B eAVHULY BPEMEHN.

B.4 Mo TpeGOBaHMIO M3roTOBUTENb AO/KEH COO6LMTbL WMCUEpPNbIBAOWME [aHHbIE MO METOAY MoNyYeHus
UH(OpMaLMK.NprBeJeHHON B pasgenax B.2 v B.3 (MaTemMaTWuecKuii aHanu3,ucnbiTaHe Ha HafeXHOCTb U T. f.).

NMPUNOXEHUE C
(cnpaBo4Hoe)

COOTBETCTBVE CTAHOAPTOB M3K NOCYAAPCTBEHHBIM CTAHOAPTAM

O60o3HayeHue cTaHAapToB M3K O603Ha4yeHNe rocyaapCcTBeHHbIX CTaHAApPTOB

M3K 1046 (1993) FOCT P M3K 1046-9K
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