MEXXIOCYOAAPCTBEHHbIN COBET MO CTAHOAPTU3ALMW, METPONTOMMU U CEPTUGUKALIMK
(MIrc)

INTERSTATE COUNCIL FOR STANDARDIZATION, METROLOGY AND CERTIFICATION
(ISC)

MEXFOCYOAPCTBEHHbIN rOCT
dangl IEC 61000-4-31—
2019

ANEKTPOMAITHUTHAA COBMECTUMOCTDb (OMC)

YacTtb 4-31

MeTtoabl UCNbITaAaHUA U UBMEPEHUN.
UcnbiTaHue Ha YCTOMYUBOCTDb K LIMPOKONONOCHBLIM
KOHOYKTMBHbLIM NOMeXaM, BO3AECUCTBYIOLWUM
Ha NOPTbI INEKTPONUTAHUA NEPEMEHHOIO TOKa

(IEC 61000-4-31:2016, IDT)

U3paHune opuumnannHoe

Mocksa
CraHgapturdgopm
2019


https://meganorm.ru/Index2/1/4293734/4293734909.htm

rOCT IEC 61000-4-31—2019

MpeagucnoBue

Llenn, ocHoBHblE NpUHLMMLI M OBLUWE NpaBuna npoBeaeHUa paboT No MEXroCyAapCTBEHHON cTaHaap-
Tusaunu yctanoeneHsl FOCT 1.0 «MexrocyaapcTBeHHas cuctema ctaHgaptusaumu. OCHOBHbIE NOMOXEHUA»
u FOCT 1.2 «MexrocyaapcTBeHHas cuctema craHaaptTusaumn. CTaHaapTbl MEXTOCy[apCTBEHHbIE, NpaBuna
1 pekomeHAaUun Mo MeXrocyapcTBeHHOW cTaHaapTusaumn. MNpasuna paspaboTtkn, NpUHATUS, 06HOBNEHUS
1 OTMEHbI»

CBeZleHUs1 O cTaHpapTe

1 NOAFOTOBNEH 3akpbITbiM aKUMOHEPHbLIM 06LecTBOM «HayyHo-ucnbiTarenbHbii UeHTp « CAMTIC»
(BAO HUL «CAMT3C») 1 TexHnyeckum KomMmTeToM Mo ctaHaaptnsauum TK 030 «3nekTpomarHutHas cos-
MECTMMOCTb TEXHUYECKMX CPeACTB» Ha OCHOBe COOCTBEHHOrO NepeBofa Ha PYCCKWUA S3blK aHrMOA3bIUHOW
BEpCUW CTaH4apTa, ykasaHHOro B NyHKTe 5

2 BHECEH ®deaepanbHbiM areHTCTBOM MO TEXHUYECKOMY PErynUpOBaHUIO U METPONOrUM

3 MPUHAT MexrocynapCTBEHHBIM COBETOM NO CTaHAApPTM3auUMKM, METponoruu U ceptudukaumm
(npoTokon ot 30 okTa6ps 2019 1. Ne 123-M)

3a npuHsATUE Nporonocosanu:

KpaTkoe HaumeHoBaHWe CTpaHbl Kopa cTpaHbl no CokpalleHHoe HauMeHoBaHWe HaUWOHanNbHOro
no MK (MCO 3166) 004—97 MK (MCO 3166) 004—97 opraHa no CTaHaapTu3auuu

ApmeHnus AM MuHskoHomukm Pecnybnnku Apmenus

Benapycb BY Foccranpapt Pecnybnuku Benapycb

Kuprunsus KG Kbipreiscranaapt

Poccus RU Poccranpaapt

YabekncraH uz YactanpapT

4 Tpukasom PefepanbHOro areHTCTBa No TEXHUYECKOMY PerynuposaHuio n metponorumn ot 30 oktabps
2019 r. Ne 1113-cT mexrocygapcteHHbln ctangapt FOCT IEC 61000-4-31—2019 BBeaeH B 4eNCTBUE B Kade-
CTBE HaunoHanbHoro ctaHgapta Poccnitckon degepaumm ¢ 1 uroHs 2020 .

5 Hacrosiwuin cTaHaapT naeHTMYeH mexayHapogHomy ctaHgapty |IEC 61000-4-31:2016 «Snekrpomar-
HUTHasi COBMECTUMOCTb (OMC). YacTb 4-31. MeToabsl ncneitaHuii u namepeHnii. icnbitaHne Ha yCTOMYMBOCTb
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BBeneHue

Crangaptbl cepumn IEC 61000 nybnukytoTca OTAENbHBLIMKA YacTAMKU B COOTBETCTBMU CO CrneayoLlen
CTPYKTYpPOW:

- yactb 1. O6wme nonoxeHus: obuiee paccMoTpeHue (BBeaeHue, dyHAaMeHTarbHble NPUHUMNLI),
onpeaeneHus, TepPMUHONOTUS;

- yacTb 2. OnekTpoMarHMTHas o0CTaHOBKA: OMMCaHUE SMEKTPOMAarHUTHOW 0OCTaHOBKM, Knaccuduka-
LMs 9NeKTPOMAarHUTHON 0GCTaHOBKU, YPOBHU 3MEKTPOMArHUTHOW COBMECTUMOCTH;

- yactb 3. HOpMbl: HOPMbI 3NEKTPOMArHUTHON SMUCCUKU, HOPMbI MOMEXOYCTOMUYMBOCTHU (B TEX CRyyasXx,
KOra OHMU He SAABNAITCA NPegMETOM PacCMOTPEHUS TEXHUYECKMMU KOMUTETaMM, pa3pabarbiBaloOLLMMKN CTaH-
AapTbl HA NPOAYKLUMIO);

- yacTtb 4. MeToabl UCNLITAHWUIA U U3MEPEHUI: METOAbI U3MEPEHUI, METOAbI UCTILITAHUN;

- yactb 5. PykoBoACTBa No yCTAHOBKE U MOMEXONOAABMEHUIO: PYKOBOACTBA NO YCTAHOBKE, METOAbI U
YCTPOWMCTBA NOMEXOMNOAABNEHUS;

- yactb 6. OBwue cTaHaapThbI;

- yactb 9. PasHoe.

Kaxkgas yactb ganee nogpasfenserca Ha HeCKONMbKO YacTen, KOTopble MOryT ObiTb OnyOnuKoBaHbI B
KayeCcTBe MEeXAYHapOAHbIX CTaHAAPTOB MU TEXHUYECKNX OTHETOB/TPEOOBAHUIN, HEKOTOPbLIE U3 KOTOPbIX Oblnn
y>xe onybnukoBaHbl Kak pasaensl. Apyrue 6yayt onybnmMkoBaHbl C ykazaHMem HOMepa 4acTu, 3a KOTOpbIM crie-
ayet peduc, a 3atem Homep pasgena (Hanpumep, IEC 61000-6-1).

Hacroawwit craHgapt yctaHaBnMBaeT METOAbI UCTILITAHUIA SMEKTPUYECKOTO U 3NEeKTPOHHOro 06opyao-
BaHMS HA YCTOWYMBOCTb K LUMPOKOMOSIOCHbLIM KOHAYKTUBHBIM NMOMeXam.



MKC 33.100.20
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M EXTOCY.APCTUBEUHHUB 1 CTAHIOAPT

ANEKTPOMAITHUTHAA COBMECTUMOCTb (3MC)
YacTtb 4-31
MeToAabl UCNbITAaHUIA U U3MEPEHUN.
UcnbiTaHue Ha YCTOMYUBOCTDb K WUPOKONOSTIOCHBLIM KOHAYKTUBHBLIM NOMexam,

BO3AE€MCTBYHOLWKNM HA NOPTbI INEKTPONUTAHNA NEPEMEHHOIO TOKa

Electromagnetic compatibility (EMC). Part 4-31. Testing and measurement techniques.
AC mains ports broadband conducted disturbance immunity test

Nara BBeaeHuss — 2020—06—01

1 Obnactb NpUMeHEeHUA U uenb

Hacroawuin craHgapt pacnpoCTpPaHAETCA HA JMEKTPUYECKoe U 3neKTPpoHHOe 000pyaoBaHUE B OTHO-
LUEHNU NOMEXOYCTOMYMBOCTN NPU BO3AENCTBUN KOHAYKTUBHBLIX 3NEKTPOMArHMTHLIX NOMEX, NOCTYnaloLwmx oT
npefHamMepeHHbIX UW/nnu HenpeaHamepeHHbIX UCTOYHUKOB LUMPOKONOMOCHBIX CUrHamnoB B Monoce 4acrort oT
150 kl'y Ao 80 MI'y.

Llenb HacTosLLEro craHgapta — yCTaHOBMEHWe obWmx METOA0B OLEHKM MOMEXOYCTOMYUBOCTU dneEkK-
TPUYECKOTO U SNEKTPOHHOr0 06opyAOBaHUA NpY BO3AEWCTBMU HA €ro MOPTbl MOMEX, Co3aaBaembiX nNpeaHa-
MEPEHHbIMWU U/UNN HenpeaHaMEPEHHbIMA UCTOYHMKAMU LUMPOKONOMOCHLIX curHanos. Metoa ucnbiTaHWi,
YCTaHOBIIEHHbIN B HACTOSILLIEM CTaHAapTe, pacCMaTpPUBAETCA Kak nocneaoBaTenbHbIi METOA OLIEHKU NOMEXO-
YyCTOMYMBOCTM 0OOPYAOBAHUA MU CUCTEMBI K BO3AENCTBUIO ONPEAENEHHOTO SABNEHUS.

CraHgapT He pacnpocTpaHsieTcs Ha 060pyaoBaHue, He UMeloLee HU OAHOTO ceTeBoro nopra. Moptbl
ANEeKTPONUTaHUA, He NpeaHa3Ha4YeHHbIe ANA NOAKNIOYEHUs K CETU NEPEMEHHOIO TOKa, HEe CYUTAIOTCA NOpTaMu
NEeKTPONUTAHUA NEPEMEHHOIO TOKa U NOITOMY UCKIIOYEHLI U3 PACCMOTPEHUA.

Hacrosiluii ctaHaapT pacnpoCcTpaHAETCAa TONbKO HA ogHOodasHoe 060pyaoBaHME C HOMUHATIbHbIM MO-
TpebnsembiM TOKOM MeHee 16 A; BKNIOYEHUE B CTaHAAPT LWMPOKONONOCHbLIX NOMEX NPUMEHUTENBHO K MHOTO-
daszHomy 06opyaoBaHUIO U/MNK K 060pyaOBAHUIO C HOMUHANBHBIM NOTPebnseMbiM TokoM Bonee 16 A Haxo-
OUTCA Ha PacCMOTPEHUN.

MpumevyaHue — B coorBeTcTBUU ¢ PykoBogcteom |IEC 107 HacToAwmi cTaHaapT npeactaenset coboit oc-
HoBononaratoLyyto nyénukayunio SMC, npefHasHa4eHHYo AN UCNONBb30BAHWUA TEXHUYECKUMM kKomuTeTaMmm |IEC no Buaam
npoaykumu. B PykoBogcTee IEC 107 Tatkke ycTaHOBNEHO, 4TO KOMUTETHI IEC No BUAaAM NpoayKLUUM HECYT OTBETCTBEHHOCTb
3a OLeHKY MPUMEHUMOCTN METOAOB UCTILITAHWIA HA NOMEXOYCTONYMBOCTL HACTOALEro CTaHAapTa, U eClk OHU NPUMEHU-
Mbl, 3TW KOMUTETLI HECYT OTBETCTBEHHOCTb 3@ ONpeAeneHne COOTBETCTBYIOLMX UCNLITATENbHBIX YPOBHEN N KpUTEPUEB
KavecTBa (PyHKLMOHUpoBaHUA. TexHudecknit komuteT TC 77 IEC 1 ero nofKOMUTETLI FOTOBbI COTPYAHUYATE C TEXHUYECKU-

MW KOMUTETaMU, paspabaTbiBaloWMMKU CTaHAAPTLI Ha NPOAYKLMIO, B OLEHKE 3(PEKTUBHOCTU KOHKPETHBIX UCTILITAHNIA Ha
MOMEXOYCTOWYNBOCTL ANS ONpeAeneHHON NPOAYKLMN.

2 HopmatuBHbIe CCbIFIKU

B HacToflLLemM cTaHAapTe UCNOMb30BaHbl HOPMATUBHbLIE CCbIMIKM HA cneaylowue craHaapTol. Ana gatu-
POBAaHHBIX CCbINOK MPUMEHSIOT TONbKO YKa3aHHOe U3aHne CCbINIOYHOro CTaHAapTa, Ans HeaaTUPOBaHHbIX —
nocneaHee usgaHue (BKNio4asa BCE U3MEHEHUS).

IEC 60050-161, International Electrotechnical Vocabulary (IEV) — Part 161: Electromagnetic compatibil-
ity (MexxayHapoaHbI 3MneKT poTEXHUYECKUn cnosapb. YacTb 161. SnekTpoMarHuTHas COBMECTUMOCTD)

M3paHue opmunanbHoe
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IEC 61000-4-6:2013, Electromagnetic compatibility (EMC) — Part 4-6: Testing and measurement tech-
niqgues — Immunity to conducted disturbances, induced by radio-frequency fields [OnekTpomarHutHas coBme-
ctuMmocTb (OMC). Yactb 4-6. MeToabl UCMbITAHMA U U3MEPEHUIA. YCTONYUBOCTL K KOHAYKTUBHbLIM NOMEXaMm,
HaBeZeHHbIM PaaMo4acTOTHEIMU NONSMM]

3 TepMuHbI 1 onpeneneHus

B HacToswweM cTaHgapTe npumeHeHbl TepMmuHbl No IEC 60050-161, a Takke cneayowme TePMUHLI C COo-
OTBETCTBYIOLLMMU ONpeaeneHusIMu.

3.1 akBuBaneHT pyku (artificial hand): 3nekTpnyeckas uenb, UMUTUPYIOLLAA NONIHOE CONPOTUBIIEHNE
YENOBEYECKOro Tena B TUMUYHbIX YCIOBUAX PaboTbl MEXAY 3NMEeKTPUYEeCKMuM NnpubopoM, KOTOPLIM AepkaT B
pykax, u 3eMnemn.

MpumeyvyaHune — KoHCTpyKkuma gomkHa cootBeTcTBoBaTh CISPR 16-1-2.

[IEC 60050-161:1990, 161-04-27, moancbnumpoaHo — fo06aBneHo npumedaHue]

3.2 BcnoMoraTtenbHoe obopyaoBaHue; BO (auxiliary equipment; AE): O6opyanosaHue, npegHasHa-
yeHHoe ansa obecneveHnsa ucnoityemoro obopyaosanus (MO) curHanamm, HEOOXOAUMbBIMU AN HOPMANLHON
paboThl, a Takke 06opyaoBaHME ANA NPOBEPKM XxapakTepuctuk NO.

3.3 o6ulee HeCUMMeETpPUYHOE NONHOe conpoTruBneHune (common mode impedance): Obwee HeCuM-
METPUYHOE MOMHOE COMPOTUBIEHNE MexAy kabenem, NoAKMNIOYEHHbLIM K NOPTY, U OMOPHOW NNACTUHON 3a3eM-
neHus.

3.4 yctponctBo cBasu (coupling network): 3nekrTpuyeckoe yCTPOMCTBO, UMEIOLLEE onpederneHHoe
NOMHOE COMNPOTUBNEHNUE, MPEeAHA3HAYeHHOe AN Nepeaayn SHEPrum OT OAHOW Lienu B APYTyI0.

MpumedvyaHue 1 — YcTpoiicTBa CBA3U U pasBA3KM MOryT OblTb 06bEAUHEHBI B O4HOM Kopryce [yCTpoWCcTBO
cBssn/passasku (YCP)] unu moryT npeacTaBnsATe coboil OTAENbHBIE YCTPOWACTBA.

3.5 yctpomncteo cBAsu/passasku; YCP (coupling/decoupling network; CDN): 3nekTpudeckoe yCcTpon-
CTBO, BbINOMHsAOLWEe PYHKLUMKN KaK YCTPOMCTBA CBA3M, TaK U YCTPONCTBA Pa3BA3KU.

3.6 ycTpONCTBO CBA3K/pA3BA3KM ONA CBA3U B CUMMETPUYHOM pexume; YCPC (coupling/decou-
pling network for differential mode coupling; CDND): 3nekTpu4eckoe yCTPOWCTBO, BbIMOMHAWOLLEE (PYHKUMU
KaK yCTPOWCTBA CBA3M, TAK M YCTPOWCTBA Pa3BA3KU, MPEAHA3HAYEHHOE ANS UHXEKLUMU CUTHANOB B U3HAYanbLHO
CUMMETPUYHOM PEXUME.

3.7 yctpoiictBo passasku (decoupling network; decoupling device): OnekTpuyeckoe YCTPONICTBO,
npeaHasHavYeHHoe ANns NpeaoTBpalLeHus BO3AENCTBUSA UCNbITATENMbHbLIX CUrHANoB, nogasaemsix Ha MO, Ha
Apyrue ycTpoincTea, 060pya0BaHWe UMM CUCTEMbI, HE MOABEPraeMble UCTILITAHUSIM.

3.8 cummeTpuuHoe nonHoe conporuBneHue (differential mode impedance): CummeTpuyHoe nonHoe
conpoTueneHne mMexay 3axumamu L u N ceteBoro nopra nepemMeHHoro Toka.

3.9 3aTyxaHme npogonbHOro npeodpasosanus; 3 (longitudinal conversion loss; LCL): B oaHo-
UNK ABYXNOPTOBOW CXEME YPOBEHb HEXENaTernbHOro CUMMETPUYHOTO (MONEPEYHOro) CcurHana, co3gaBsaemoro
Ha 32XMMax CXeMbl U3-3a HanM4usa oOLEero HeCMMMETPUYHOTO (MPOAONbLHOMO) CUrHana B COEAUHUTENbHbIX
nposoax.

MpumeyvyaHune — 3N — oTHOoCUTENbHAsA BENWYUHA, BblpaXXeHHas B Ab.

[ITU-T ©.9:1999, 4.1, MOAUMUMPOBAHO — U3MEHEHA peaakuusa onpegeneHua u gobaeneHbl CrioBa B
ckobkax]

3.10 opToroHanbHoOe YacToTHOe pasgeneHue kaHanoB; OYPK (orthogonal frequency-division multi-
plexing; OFDM): MeTtoa undpoBoOi MOAYNSALUUN C HECKONbKUMU HECYLLMMU, B KOTOPOM MCNONb3yeTcs 60nb-
LLIOE YMCNo BnM3KO PacnoNOXEHHbIX OPTOrOHANbHbBIX MOAHECYLLUX.

Mpumevyarnme —Cwm. ITU-R BT.1306-7:2015.

3.11 ucnbiTaTenbHbIN reHepartop (test generator): MeHepatop, NnpeaHasHaYeHHbI Ansa hopMmupoBa-
HWS TpebyeMOoro UCNbITATENLHOIO CUMrHana.

MpumedaHue 1 — eHepaTop MOXET BKIloYaTh B ceBsi crefytoLine yCTpoicTBa: UCTOUHUK Genoro Lwyma, uc-
TOYHWK CUrHarna MoAYynsALMK, aTTeHI0aTopkl, LUIMPOKOMOSOCHBIW YCUITUTENb MOLLHOCTU U (OUMETPbI.

MpumevyaHne 2— CM. puUcyHoOK 3.
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3.12 ko3chduMUMEeHT CcTOsiYel BONHbI No HanpsbkeHuw; KCBH (voltage standing wave ratio;
VSWR): OTHOLIEHME 3HAYEHUA HANPSPKEHUA B MAKCUMYME K 3HAYEHUIO HanpsXKeHUs1 B COCeAHEM MUHUMYMe
BAOSIb NUHUW NEpeAaYn.

4 O6Gwme nonoxeHus

UCTOuHMKaMKM NOMEX, pacCMaTpPUBAaEMbIX B HACTOSALLEM CTaHAApTe, ABNAIOTCA NpeaHaMepeHHble u/unu
HenpeaHaMepPEHHbIE KOHAYKTUBHbLIE LLIMPOKOMONOCHbLIE MOMEXN, BO3AENCTBYIOLME NO NPOBOAAM 3NEKTPONu-
TaHUA Ha NOPT CeTn nepemeHHoro Toka NO.

Hanpumep, curHansl, reHepMpyemble CUCTEMaMmn CBA3W NO NMHWAM anekTponepeaay (JIOM), oGpasyior
npeaHaMepPEHHbIE LUIMPOKOMNONOCHLIE MOMEXHU, TOTAA KaK pyroe anekTpu4eckoe n anekTpoHHoe obopyaosa-
HUE, NOAKIIOYEHHOE K CETU NMEPEMEHHOr0 TOKA, MOXET C03[aBaTbh HenpegHamMepeHHbIe LUMPOKONONOCHbLIE
nomexu.

MpuMmevyaHue — Ceasbno IO Takke M3BecTHa Kak LUMPOKOMNONIOCHAs JIMHWUA anekTponuTanus (LUNJ3) unu kak
©BA3b No anekTpoceTn (COC).

[axke n3HavyanbHO CUMMETPUYHBIW LUIMPOKOMNOMNOCHBIN CUrHarn BCReACTBUE HECUMMETPUN CETU SNEKTPO-
NUTaHUS YaCTUYHO Npeobpa3yeTcsi B HECUMMETPUYHBIN CUrHan. YUuTbiBas 91O SIBNEHUE, CUrHan nomMexm BBO-
OSAT Yepe3 CUMMETPUYHOE YCTPOMCTBO cBA3u/pa3seaAsku (YCPC), kotopoe no 3HayeHuto M1 3kBUBaneHTHO
TUMOBOW BNEKTPOceTU (CM. PUCYHOK 1).

Xapakrepuctukm YCPC npuseseHbl B 6.2.

L L WcnbitatenbHbli
reHeparop

e Mo R Yoo -
S/ SIS INS SRS S
MnactvHa 3a3emMneHus
h>30Mm h 230 Mm
0,1mMt0,05m
Moacraeka

A2 — fononHUTENbHbIN aTTeHIATOP MOLLHOCTH; T — okoHeuHas Harpyska 50 OM; L — paccTosHue ot 0,1 go 0,3 M; YCPC — ycTpoiicTBo
CBA3N/PA3BASKN ANA UHXEKLMWN UCTIbITaTENBHOMO CUrHana MsHayarbHO B CUMMETPUMHOM pexume; YCP — yCTpOWUCTBO CBA3W/pa3BA3KU
no IEC 61000-4-6; BO — BcrnomMoraTtenesHoe o6opyaosaHue; MO — ncneityeMoe obopyaoBaHue

PucyHok 1 — VcnbiTaHne Ha yCTOMYMBOCTb K LUMPOKONONOCHBIM KOHAYKTUBHBIM NOMexam

MockonbKy M3-3a paccornacoBaHna Mexay ucnbitatensHeiM reHepatopom n YCPC sHaveHne KCBH mo-
XKET COCTaBnATL 2 1 Oonee, AnA ero CHmwkeHus mexxay YCPC, noacoeanHeHHbiM K MO, n ucnbiTatenbHbiM
reHepaTopoM MOXeT ObiTb YCTAHOBIIEH aTTEHIOATOP MOLLHOCTU (A2 Ha pUCYHKE 1) C BHOCUMbIM 3aTyxaHuem
3 ab unu Gonee.

5 UcnbiTaTenbHble YPOBHU

YpOBEHb LUMPOKOMOMOCHOTO UCNLITATENbHOIO CUrHanNa, N0ABOAUMOIO K NOPTaM CETU NEPEMEHHOIO TOKa
npv NpoBeAEHMU UCTbITaHMI B TpebyeMOon nonoce 4actoT, ONpeaensieTcsl CnekTpanbHON NIOTHOCTbIO MOLL-
HOCTU, BblpaXXeHHON B ABM/T'L; ee 3HayeHue BbibupaioT u3s rpadbl 2 Tabnuupl 1.

Ons ynobcrea B 9T0M Tabnuue npuBeaeHbl TaloKe UCNbITaTeNbHbIe YPOBHM A1 BCE NONOCHI 4acToT OT
150 kl'y Ao 80 MIMy B BUAE IKBUBANEHTHOrO CMEKTPA HANPSXKeHUs1, BbpaxeHHOro B b (MkB)/100 kI'y (cm. rpa-
da 3 Tabnuubl 1), n B BUAE NOMHOW| MOLLHOCTU NPAMON BOSHbI, BblpaXeHHOi B ABM (cM. rpadha 4 Tabnuubl 1).

3Tu 3Ha4eHua Gbinu nonyyeHsl Ans Harpy3ku 50 Om ¢ ucnonb3oBaHunem copmynbi (1), U AOMKHBI ObITb
nepecuMTaHbl, €Cnv ANs UCMbITaHWIA BbIDpaHa Apyras UM yMeHbLUIEHHasi Monoca 4acTorT.

JononHuTensHas MHMOPMaLMA 0 NPOBEPKE UCTILITATENbHbLIX YPOBHEN NPUBEAEHA TaKKe HA pUCYHKe 11.

3



rOCT IEC 61000-4-31—2019

Tabnuuya 1—WcnbiTaTensHble ypoBHU

Monoca yactoT oT 150 KI'y Ao 80 MINy

ypOBeHb CneKTpaanaﬂ MINMOTHOCTb OKBMBarieHTHasn cneKkTpaneHas MonHasa MOLYHOCTb I'IpﬂMOﬁ
MowHocTu, Abm/TL NNOTHOCTb HanpsXeHua, AB(MKB)/100 kIMy BOfHbI, ABM
1 —-60 97 19
2 —50 107 29
3 —40 117 39
x@) Ocobblii ypoBEHB Ocobhlit ypoBEHb Ocobblil ypoBeHb

MpumMeyaHue— TpeboBaHua npusegeHsl B rpade 2; rpadel 3 U 4 fobaBneHsl Ans cnpaBok.

2) «x» MOXET 6bITb NMKOBLIM YPOBHEM — BILLE, HIDKE UMM MEXAY NPUBEAEHHBIMI 3HaYeHUAMN. OTOT YpOBeHb A0r-
XeH BbITb ykasaH B cneyuduKaLMm KOHKPETHOro 06opyAoBaHMs.

MprMep LUIMPOKONOMOCHOMO UCMLITATENBHOIO CUTHANA NPUBEAEH HA PUCYHKE 2.

[na otaenbHbIX cryv4aesB BO3AENCTBUSA NpeAHaMepPEHHbIX LUMPOKOMOSOCHbLIX NOMEX TEXHUYECKME KO-
MUTETbI, paspabaTbiBalole CTaHAapTbl HA NPOAYKLUMIO, MOTYT CneuManbHO YCTaHaBnMBaTb Haamnexallyto
OrpaHNYEeHHYI0 NONOCY YacToT Ans ucnoitaHuin NO.

MonHy MOLHOCTb NPAMOIA BOMHbI AN 384aHHOW CNEKTPanbHOM NNOTHOCTU MOLLHOCTM U BbIGpaHHON
MOMoChl YaCTOT BbIYUCASIOT NO hopMyne

_ fstop — Tstart
PFF —PSD +10|Og( T j, (1)
rae P;p — nonHas MOLLHOCTL MPsIMOIA BOJHbI, ABM;

PSD — crneKTparnbHas NnoTHOCTb MoLUHOCTU, ABM/TL;

fstop — BEpPXHASA YacToTa UCMbITATENBHOINO YaCTOTHOrO AnanasoHa, u;

fstart — HVDKHSASA 4aCTOTa UCMbLITATENBLHOIO YacTOTHOrO Ananasona, Iu.

Mpoueaypa HaCTPOWMKKU UCMbITaTENBHBIX YPOBHEN Ha nopte MO ycrpoiictea cessu (YCPC) npuseaeHa
B 6.4.
YposeHb, 4B (MKB)
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PucyHok 2 — Mpumep cnekTpa HanpsikeHWs LUIMPOKOMOIOCHOrO UCNLITATENbHOrO CUrHana
n3MepeHHoro npu nonoce paspeweHuns 120 ky
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6 UcnbiTaTensHoe 060pyaoBaHMe U MeTOAbl YCTAHOBKU YPOBHS

6.1 VMcnbiTaTenbHbIN reHepaTop

UcnbiTaTenbHbli reHepatop (PUCYHOK 3) AOIMKEH BKIOYATh SNEMEHTLI, obecneunBatone co3gaHne Ha
wmpokononocHoM Bxoae «MNO» YCPC Tpebyemoro ucneitatenbHOro curHana, obnajaroLero Haanexawmm
YPOBHEM, MOMOCON YacToT, MOAYNAUUEN W T. M.

Tunoeasi KOMMNOHOBKA WUCMLITATENBLHOrO reHepaTopa BKMOYaeT CneayloLlMe dnemMeHTbl, KOTOpble MO-
ryT ObiTb BbINOSIHEHbI B BUAE OTAEMNbHbIX YacTei Unu 06beauHEHbI B OAWNH UM HECKONLKO MCTbITaTeNnbHbIX
npubopoB;

- UCTOMHMK Genoro wyma G1, BbipabaTbiBalOWMii LUMPOKOMNONOCHLIA curHan B Tpebyemoi nonoce
yacroT. MapameTpbl (HanpuMep, Nonoca 4acToT, aMmnNnNUTyaa) MOryT ObiTe 3a4aHbl C NOMOLLBK PYYHOrO UK
NporpaMMHOro ynpaeneHusi. ononHUTENbHaA MHOPMALIMA NPUBEAEHA B NPUNOXeHUN B;

- cpeacTea UMMYNbLCHOM Moaynsuumn yactoton 1 'y u 2 My (koadppuuymneHTt 3anonHeHuna paseH 50 %
nepuoga);

- nepemeHHbIi atTeHtoarop A1 (06b4HO oT 0 A0 40 aB), NpeaHa3HaYeHHbIN AN yNpaBrieHns ypOBHEM
BbIXOJHOTO CUrHana, reHepupyemMoro UICTOMHMKOM NoMexu (ero Hanum4vme He 06a3aTenbLHO);

- paanoyacTOTHLIN nepeknoyarens S1, NO3BONAIOLMIA KOMMYTUPOBATL LUMPOKOMOMOCHBIA NOMEXOBbIN
CUTHan npu oueHke nomexoycTonunsoctn MO. S1 MOXeT ObITb BKNIOYEH B cocTaB G1, U €ro Hanuume He
obs3aTenbHo;

- LUMPOKOMONOCHLIN YyCUNUTENb MOLLHOCTU PA, KOTOpPbI MOXET noTpeboBatbCca Ans yCUNeHus curHana,
€CInu BbIX0AHasa MOLWHOCTL G1 HeaOoCTaTouHa,;

- douneTp HU3KKMX YactoT (PHY) u/mnu uneTp BoICOKUX YacToT (PBY), NpUMEHEeHUe KOTOPbIX MOXET
ObITb HEOOXOAUMO ANSI UCKIIOYEHMSA BO3AENCTBUSI TapMOHUK (CyGrapMoHuUK) Ha HekoTopble Tunsl MO, Hanpu-
Mep paguonpueMHUKW. Mpu HEOOX0AMMOCTU (PUNBLTPLI BKIKOMAOT MEXAY LUMPOKONOMOCHBLIM ycunutenem
MoLuHocTU PA un ycTporictBom cessn YCPC.

XapakTepuCTMKM UCMbITAaTENBHOTO reHeparopa npueeaeHsl B Tabnuue 2.

Tabnunya 2— XapakTepuCTUKW UCTbITATENIbHOrO reHepaTopa

BbIxogHoe conpoTuBneHue TunoBoe 3Ha4yeHue 50 Om, KCBH < 2

HepaBHOMEpPHOCTb XapakTepUCTMKK LWKpokononocHo- | B npegenax 150 kM'u—80 MI'Y unu B ycTaHOBINEHHOM nonoce
ro curHana YacToT HepaBHOMEPHOCTb YacTOTHOW XapakTepUCTMKN Bbl-
XO[HOro cUrHana He AorpKHa npesbillaTh 3 ab

BHenonocHble uany4eHus Ha Yyactotax Bellwe 80 MMy | MolHOCTb Ha BbiIXxoge MCMbITaTENbLHOrO reHepaTopa Ha Beex
YactoTax cabie 100 MMy gomxHa 6bITb HE MeHee YeM Ha
20 AB HKe 3a4aHHOMO UCMLITATENBLHOTO YPOBHS.

B nonoce yactot ot 80 go 100 MI'y ypoBeHb Ha BbIXOAe UC-
nblTaTeNbLHOrO reHepartopa He gormkeH bonee yem Ha 3 b
npeBbIaTh HOMUHAIBHLIA YPOBEHbL CUMrHana

BHenonocHele nany4eHus Ha Yactotax Huxe 150 kI'y | YpoBeHb He pernameHTUpyeTcsA

Ecnun TexHU4ecknii KomuTeT, paspabaTbiBalolnii cTaHAapThl Ha NPoAYKLWIo, BbIGUpaeT crneLuarnbHyo Nonocy YacToT,
OTNUYHYR OT 150 KMy—80 MU, To AomKHbI 6bITb COOTBETCTBYHIOLLMM 06pa3oM CKOPPEKTMPOBaHbLI U HOPMbI BHENOMOC-
HbIX cocTaBnslwmx. Hanpumep, ypoBeHb BHENONOCHLIX COCTaBNSAIOLLMX Ha BBIXOAE UCMbITATENBLHOMO reHeparopa Ha
vactote 37,5 MI'y gonxeH 6biTb He MeHee YeM Ha 20 Ab HUXe OTHOCUTENbHO YPOBHSA UCMbITATENBHOMO CUrHana, ecru
MaKcuMasbHas YacToTa paccMaTpuBaeMoro UCMbITaTeNnbHOro curHana BeibpaHa pasHoi 30 ML,

®HY/dBY
G1 T1 S1 PA (aononHuTenbHbIA)

cTou PaauoyacToTHbi
Geljlmro :J;:‘a ] B _/'. ] younurens ] % ——
MOLLHOCTH

[~ - -~~~

G1 — UcTouHuK 6enoro Wwyma; T1 — nepemMeHHbIN aTTeHoaTop; S1 — paAno4acToTHBIA NepekrovaTenb; PA — pagnmoyacToTHLIN younu-
Tenb MowHocTy; PHY/OBY — cunbrp HU3KUX YacToT Wnnu UnBTP BbICOKUX YACTOT (A0NOSNHUTENBHBII)

PucyHok 3 — CxeMa ucnblTarernsHoro reHeparopa
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6.2 YcTpoiicTBa CBA3U/Pa3BA3KU

6.2.1 O6LMe NOonoXeHUA

YcTpoicTea 6Bszu ¢ TpebyeMbiM OBLLMM MOMHbIM CONPOTUBAEHUEM U CUMMETPUYHBIM MOMHLIM COMNpPO-
TUBFEHMEM NPUMEHAIOT AN BBOAA LUMPOKOMNONOCHOIO UCMLITATENbLHOMO CUrHana B 3aaHHON Nonoce 4acrot
B ucnbiTyembliii nopt AO.

YcTpoiicTBa pasBA3KM MCMONb3YIOT ANA NPEA0TBPALLEHMS BIIMAHMS UCNbITAaTENIbHOTO CUrHana Ha qyHK-
LMOHUPOBAHUE OPYIUX YCTPOWCTB, 060PYAOBaHNA M CUCTEM, KOTOPbIE HE OTHOCSITCSI K UCTIbITYeMOMY 0Bopy-
AOBaHMIO.

YcTpoiicTBa CBA3U U Pa3BA3KU MOryT ObiTb 0GbEAMHEHDBI B OAHOM KOprnyce (YCTPOICTBO CBA3W/pa3Bsi3ku)
UIU MOTYT COCTOSAITb M3 HECKOMbKUX YacTen. [peanoyTuTenibHbIMM YCTPONCTBAMU CBA3U U Pa3BA3KU ABMAIOTCA
YCPC ans noptoB nepemeHHoro Toka u YCP ans Bcex Apyrux nopTos, OHU NO3BOMSIOT 06ecne4nTb BOCNPO-
M3BOANMOCTb UCMbITAHWIA M 3aLLUMTY BCMOMOraTenbHoro o6opygoBaHus.

YCTpoiicTBA CBA3K U Pa3BA3KWN UCMONb3YIOT ANS AOCTMKEHWUSI CRNEAYIOUX Lienei:

- YCPC vcnonb3yoT Ansi BBOAA LUMPOKONOMOCHOTO MCNLITAaTENbHOIO CUrHana B CETEBOW NOpT nepe-
MEHHOro Toka ucneltyemoro MO u, rae aTo NPUMEHUMO, ANA Pa3BA3KU UM B KAYECTBE OKOHEYHOW Harpysku
kabenen CeT NEPEMEHHOrO TOKa, KOTOPbIe HE NMOABEPralOTCA UCTILITAHUAM;

- YCP npvMeHsIoT B LiENAX pas3BsA3ku MU B Ka4eCTBE OKOHEYHOM Harpy3ku Bcex aApyrux kabenei (kpome
Kabenen ceT NEPEMEHHOrO TOKa), KOTOPbIe HE NOABEPraloTCA UCNbITAHUAM.

6.2.2 YCPC ansa ucnbiTyeMoro nopra

B YCPC dhyHKUMK CBA3N U pasBa3ku oO6beanHEHbl B 0AHOM Bnoke, ero UCnonb3yloT AN BBOAA LUMPO-
KOMOMNOCHOr0 UCMbITaTenbHOro curHana B cetresoit nopt MO. YCPC AOmMKEH UMETL 3aTyXaHue NMpoAOoSbHOrO
npeobpasosaHusa (LCL) 16 aBb ana BBoAa kak obLlero curHana, Tak U CUMMETPUYHOIO curHana. B tabnu-
ue 3 npueeaeHsbl 0OCHOBHbIE napameTpel YCPC, a Ha pucyHke 4 nokasaHa ynpoLUeHHas srekTpuyeckas cxema
YyCTPOWCTBA.

Tabnuuya 3 — OcHoBHble xapakTepucTukm YCPC nnsa o6opygoBaHus ¢ noTpebnsieMbiM TokoM He Gonee 16 A

OBLYNIA HECUMMETPUYHBIA PEXUM .
MapameTp (Mexay L + N v PE) CUMMeTpUYHbIA pexum (Mexay L n N)

Monoca YacToT Ot 150 kI'y fo 80 My, Ot 150 K'Yy go 80 MI'y,
[MonHoe conpoTusnenune (nopt NO) (25+£3)Om (100 £ 25) Om

0° + 25° 0° £ 25°
BHocumble  noTepu  (paAnoMacTOTHBIN — (3x1)ab
BxofjHoi nopt — NO)
PasBsiaka (nopT ceTn nepeMeHHoro Toka — > 15 gb >15 gb
nopT NO)
3aTyxaHue nNpoAosibHoro npeobpasoBaHus (16 £3)ab
(nopT MO)
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PucyHok 4 — NpuMep ynpoLLeHHOW anekTpuieckoin cxeMmbl YCPC

6.2.3 YCP ansa kabeneu, He nogBepraeMbiX UCNbITAHUAM

6.2.3.1 OGwume NonoxxeHust

B aTux yCcTpoicTBax Lenu CBA3N U pa3Bs3ku pasMeLleHbl B 04HOM kopnyce. Mpumep ycTpoiicTBa CBA3M
W Pa3BA3KM AN NOAKMKOYEHUS K MOPTY SNEKTPONMTaHUS (KPOME CETU NePEMEHHOro TOKa) NOKa3aH Ha PUCYH-
ke 5. B Tabnuue 4 npuseaeHsl cBegeHna 06 ncnonb3osaHun YCP pasnu4yHoro Tuna no IEC 61000-4-6:2013,
npunoxenue D. MpumeHsemblie YCP He fOmKHbI OKa3biBaTh CyLLUECTBEHHOrO BNUSHUA HA (DYHKLMOHAMNbHbIE
curHanbl. HOpMbl CTENeHn Takoro BAUSIHUSE MOTYT ObITb YCTAHOBMNEHbI B CTAHAAPTAX Ha MPOAYKLMIO.

YCP no 6.2.3 anga uenen pasBasku unu 4na co3gaHust nonHoro conpotnsneHns MO AomkHbl COOTBET-
crBoBath TpebosaHuam IEC 61000-4-6.

6.2.3.2 YCP ans nuHuii aneKkTponuTaHus, Kpome CEeTU NepeMeHHOro Toka

Yctpoiictea cessu/passsasku Tunos CDN-M1, CDN-M2 u CDN-M3 no IEC 61000-4-6 npeaHasHayeHbl
AN UCNonb30BaHUs BO BCEX MOPTaX 3MEKTPONUTaHKUS, 3@ UCKITIIOYEHNEM CETEBbLIX NOPTOB MEPEMEHHOIO TOKA.

Tabnuuya 4 —VcnonesosaHue YCP

Tvn NMHUK

Mpumepsbl

Tun YCP

MopThl 3NEKTPONUTaHNA (KpoMe ceTu
nepeMeHHoro Toka) 1 3asemMreHust

24 B nocTOSHHOro ToKa B MPOMBILLU-
NeHHbIX YCTaHOBKaXx, NOAKI4YeHune
3a3eMneHuns

CDN-Mx no IEC 61000-4-6:2013, pu-
cyHok D.2

OkpaHupoBaHHble kabenu

KoakcnanbHble kabenu, kabenu ans
NOAKMIOMEHNA MO JIOKanNbHON CETU U
USB. Kabenu ans aygmocucrem

CDN-8x no |[EC 61000-4-6:2013, pu-
cyHok D.1

HESKpaHMpOBaHHb]e CUMMETPUYHBIE
JIMHUUK CBA3N

LincdppoBble aboHeHTCKME NWUHWM, Te-
nedgoHHbIE NUHUK

CDN-Tx no IEC 61000-4-6:2013, pu-
cyHku D.4, D.5, D.7 v npunoxexue H

HeaKpaHMpOBaHHble HECUMMETPUY-
Hbl€ JTMHUWN CBA3U

JTtoBasi NnHUS cBA3K, He OTHOCALasics
K Apyrim rpynnam

CDN-AFx  unu CDN-Mx  no
IEC 61000-4-6:2013, pucyHkn D.3 u
D.6
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PucyHok 5 — lMpuMep ycTpoicTBa CBSA3U 1 Pa3BA3KW A4S MOPTOB SM1EKTPONUTAHNS, KPOME CETU NepeMEHHOro ToKa

6.2.3.3 HeakpaHMpOBaHHbIE CUMMETPUYHbLIE NTUHUM

[ns BBOAA CUrHanoB B HEIKPaAHWPOBaHHbIE KabenbHble CUMMETPUYHBIE NTMHUK CBA3K U PA3BA3KN CUrHa-
noe crneayet ucnons3oearb YCP Tunos CDN-T2, CDN-T4 unu CDN-T8 no |IEC 61000-4-6:

- CDN-T2 — ans kabensi ¢ ogHOW CMMMETPUYHOW Mapon (ABa NPOBOAA);

- CDN-T4 — ans kabens ¢ AByMS CUMMETPUYHBIMU Napamu (4eTbipe NpoBoaa);

- CDN-T8 — ans kabens ¢ YeTbipbMA CUMMETPUYHBIMU NapaMu (BOCEMb NMPOBOAOB).

6.2.3.4 BBoa 1 pa3Bs3ka 4N HEIKPAHUPOBAHHBIX HECUMMET PUYHBIX NIUHUI

Ons BBOAA CUrHanoB B HE3KPAHUPOBAHHLIN KabGenb ¢ HECUMMETPUYHBLIMU FIMHUSIMU U Pa3BS3KU CUT-
HanoB Moxet ObiTb UCMonNb30BaHO noaxoasawee YCP u3s rpynnsl CDN-X no IEC 61000-4-6, Hanpumep Tuna
CDN-AF2 ansa asyxnposoaHoi unu Tuna CDN-AF8 aona BOCbMUNPOBOAHOW SIMHUW.

6.2.3.5 BBeoa 1 pa3esa3ska Ans 9KpaHUPOBaHHbIX kabenen

[ns BBOAA CUTHANOB B 9KPaHUPOBAaHHLIN kabesnb U pasBA3KM CUTHANOB MOXET ObITb MCMONbL30BAHO, Ha-
npumep, YCP tuna CDN-S1 no IEC 61000-4-6.

6.2.3.6 Lienu pa3sasku

YCTpOWCTBO pa3Bs3ku 0ObIMHO COAEPXKUT HECKOMBKO KaTyLLEK MHAYKTMBHOCTU ANs TOro, Yytodbl o6ecne-
YUTb BbICOKOE 3HAYEHUE MONHOFO CONPOTUBMNEHUS BO BCEW NONIOCE UCTLITATENbHbIX YACTOT. 3HAYEHUE UHAYK-
TUBHOCTK, B 3aBMCMMOCTU OT Marepuarna UCnosnb3yembix (PEPPUTOBLIX CEPAEYHMKOB, AOIMKHO COCTABNATh HE
MmeHee 280 mkI'H Ha vacTtote 150 kl'u.

MHAyKTUBHOE CONPOTUBIIEHUE YCTPOMCTBA Pa3BA3KU AOIMKHO ObITb 4OCTATOMHO BLICOKUM — HE MEHee
260 Om Ha vacrotax 4o 24 My u He meHee 150 Om Ha uyacrotax cBbilie 24 M. YkazaHHOe 3HavyeHue
MHAYKTUBHOCTU MOXET ObITb AOCTUIHYTO NMMBO HAMOTKOI HECKOMNbKMX BUTKOB Ha (heppUTOBLIE KOmbLa, NMbBo
nyTem MCrnonb3oBaHUs HECKONbKUX hePPUTOBLIX Korew, HaaeTbiX Ha kabenb (06bIYHO B BUAE OXBATLIBAIOLLEN
TPyOKK).

MpumMmeyvyaHune — TexHUYECKNe xapakTEpPUCTUKN ANEMEHTOB pa3Bsa3ku npuBeaeHsl B IEC 61000-4-6.

YCP MOryT ucnonb3oBatbCsl B KayecTBe Pa3BA3bIBAIOWMX LEnell C paguodacTOTHbIM HEHArpyXXeH-
HbIM BXOAHbIM NOPTOM. lNpeaHa3HauyeHHble ANA 3Ton uenn YCP A0nXHbl COOTBETCTBOBATh TpeGOBaHUAM
IEC 61000-4-6.
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6.3 Bepudpukauma ucnbitatesribHbIX CUCTEM

6.3.1 OOuwme nonoxeHun

McnbiTatensHasa cucrtema (Bkniovasi UCnbITatenbHbi reHeparop u YCPC) aomkHa obecneunBars BBOJ
CTabUNBLHOTO LWMPOKOMNOMOCHOIO UCNLITATENBLHOIO CUrHana ¢ PaBHOMEPHOW YaCTOTHON XxapakTepuctukon (UX)
B CETEBOW NOPT NepemMeHHOoro Toka MO B UCNbITAaTENbLHOM MONOCE YacToT.

XapakTepucTuku UcCnbITaTenbHoro reHeparopa u YCPC npuBeaeHsl B 6.1 1 6.2.2, napameTpbl yKa3aHbl
B Tabnumuax 2 u 3 COOTBETCTBEHHO.

MeTtoauka kanmbpoBKM paBHOMEPHOCTU YUX M YyCTAHOBKM YPOBHSA LUMPOKONOMOCHOIO UCMbLITATENLHOTO
curdana, nogasaemoro Ha UO, npuseaeHa B 6.3.2—6.4.

6.3.2 MNMpoueaypa npoBepku paBHOMEPHOCTH YX UCNbITaTENBLHOrO reHeparopa

HepaBHOMepHOCTL YX LWMPOKONONOCHOrO CUrHana, MOCTynawLLero oT UCNLITaTENbLHOIO reHepaTopa Ha
YCPC, pomkHa 6biTb He 6onee +3 aB B ucnbitarenbHOM NONOCE 4acToT.

Kanu6poeky paBHOMEpPHOCTU YX curHana B MCNbLITATENbLHONM NOMOCE YaCTOT OCYLLECTBASAIOT C NOMOLLLIO
aHanusaropa cnekrpa ¢ nonocoun paspeuwenusn (100 £ 30) kl'u. UsmepuTtenbHan ycTtaHOBKa nokasaHa Ha pu-
CyHKe 6a), a Tunoeas YX BbIXOAHOr0 CUrHana UCNbITATENbHOrO reHeparopa npueeaeHa Ha pucyHke 6b).

MpumevyaHue — [ononHutenbHas UHbopMauma o GopMUPOBAHUN UCNBITATENBHOTO cUrHana npueeaeHa B
npunoxeHuu B.

McenbiTatenbHbli AtTeHioaTop AHanusarop
reHeparop (nononHuTenbHbLIA) crekTpa

[ONOSHUTENbHDINA aTTeHIoaTop NPUMEHSIIOT ANs NPeAoTBPALLEHUs! Neperpysku
MINK NOBpEXACHUS aHanMaarTopa criekTpa.

a) WcenbiTatensHasa yCTaHOBKa AnAa Ka.I'II/IGPOBKM BbIXO4HOIo WWPOKONOJTIOCHOIo CUrHana
ncnblTaTernbHOro reHepaTtopa

UcnbiTaTenbHbi ypoBeHb
'

! +3 b
| 3apaHHbIl ypoBeHb
R curHana
-3ab

20 pb

Monoca 4acror

150 kly 80 MMy 100 MMy Yacrora

b) TunoBoii cNekTp BLIXOAHOMO LIMPOKOMOMOCHOMO CUrHaNa UCNLITATENBHOTO reHepaTopa

PucyHok 6 — UcnbiTaTenbHas yCTaHOBKa NSt U3MepeHna HepaBHOMepHoCcTH UX 1 napameTpoB
UCTIbITaTESNBHOMO cUrHana
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6.3.3 Mpoueaypa nposepku BHOCUMLIX notepb YCPC ¢ ucnonb3oBaHueM TpaHcOPMaTOPHbIX
Knewemn ceBaA3n

TpaHcchopMaTOpHbIE KNELM CBSI3W UCMOMb3YIOT ANSA KanuOpOBKM YPOBHA CUMMETPUYHOrO CuUrHana
mexay ¢asHbIM NPOBOAOM U HEWTPanblo, U NPOBEPKU XapaKTEPUCTUK CUCTEMbI BBOAA (KOTOpas 4aCTUYHO
Bknovaer B cebsa YCPC). MNMpu BBOAE UCNLITATENLHOTO CUrHana B paguo4acTOTHLIN BXogHOW nopt YCPC
TPaHCHOPMATOPHbIE KNELUU CBA3U UCMONb3YIOT AN KanubpoBKM YPOBHA CUMMETPUYHOIO CUrHana mexay
saxumamm L n N.

TpaHcopmaTopHbIE Knewwy CBA3n NpeobpasyioT NonHoe BxoAHOe conpoTueneHue 50 OM Hecumme-
TPUYHOrO BX0Aa/Bbixoaa B conpotueneHue 100 OM CUMMETPUYHOTO BXOAa/BbIX0AA BO BCEMN UCMbITATENbLHOMW
nornoce yacrort. [Mpumep aNeKTPUYEcKon Cxembl TPAHCHOPMATOPHbIX KNeLlen CBA3N NPUBEAEH HA PUCYHKE 7.

50 Om 100 Om

PaauoyacToTHbIN
BXOAHOM nopT E o o I_o
0,1 mx®
Mopt YCPC
0,1 mxd

1

PucyHok 7 — Tunosas anekTpuyeckas cxema TpaHcopMaTopHbLIX KreLlei CBA3K, COCTOALLMX U3 NepexXofHOoro
TpaHcdopmaTopa 50—100 OM 1 AByX KOHEHCATOPOB CBA3UN eMKocTbto no 0,1 mMkd

BHocuMblE noTepu TpaHChOpPMATOPHBIX KIELLER CBA3W U3MEDPSIOT MO METOAUKE, NPUBEAEHHON Ha puU-
CyHKax 8a)—8c). [ns onpeaeneHns BHOCUMbIX NOTEPb TPAHC(OPMATOPHBIX KNeLen cesAsu, a Take YCPC
OOIMKHO BbITb NPOBEAEHO MO TPU HE3aBUCUMBIX U3MEPEHUsT Kaxkaoro obpasua.

BHauane ocyLiecTBnaoT kanubpoBKY BEKTOPHOIO aHanmsatopa 3MeKTpMYeckux Lenei Ha KoHuax Ka-
6end, ucnonb3ys MONHYI0 ABYXNOPTOBYIO KanubBpOBKY Mo METOAY «MPAMOE CoeAUHEHUE-Pa3pPbiB-KOPOTKOE
3aMblKaHne-cornacoBaHHas Harpyskay (TOSM). BekTopHbId aHanu3aTop, npu OTCYTCTBUM, MOXET ObITb 3a-
MEHEH reHepaTopoM CUrHanoB U NPUEMHUKOM. 3aTEM BbINOMHAOT UBMEPEHUS B COOTBETCTBUU C METOANKOWN,
noka3aHHON Ha pucyHkax 8a)—8c) (NopT ceTu nepemeHHoro Toka YCPC cuMmeTpuyHo HarpyxeH Ha 100 Om).
BHocuMble noTepu TpaHcopMaTOpHbIX Knewen ceasn u YCPC BbIMUCHAIOT crieayiowmm o6pasom:

TpaHcdopmaTopHble knewm ceasu 1: Ay = 0,5 - (A, + Ajz3 — Asa);

TpaHCOPMAaTOpPHbIe Knewm cBasn 2: A, = 0,5 * (A, + Axz — Ag3);

YCPC:A3;=0,5" (Aj3+Ax—Ap),
rae A; — BHOCUMbIE NOTEPM TPAHCHOPMATOPHLIX KNeLer cBasK 1;

A, — BHOCUMbIE MOTEPU TPAHCHOPMATOPHLIX KNELLEN CBA3U 2;
A3 — BHOCUMbIE noTepu YCPC;
A{o — CyMMa BHOCWUMbIX NOTEPb TPAHCHOPMATOPHbLIX Knewlen CBA3M 1 M TpaHCHOPMAaTOPHLIX KneLlen
CBAI3N 2 [CM. pucyHOK 8a)];
A4z — CyMMa BHOCMMbIX NOTEPb TPAHCAOPMATOPHLIX KneLen ceasu 1 m YCPC [cm. pucyHok 8b)];
Az — CyMMa BHOCMMbIX NOTEPb TPAHCAPOPMATOPHBIX knewen ¢easu 2 u YCPC [cM. pucyHOk 8c)].

10
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BekTopHbIf
aHanuaaTop
ANEKTPU4eCcKUx
uenen

| L

L Kak MoxHO kopoue ]J
L [ L

TpaHcthopMaTopHbie TpaHcdopMaTopHble
Krewm cesau 1 KneLum cBsaum 2

CoefiuHeHN4a Mexay TpaHCdDOpMaTOprIMVI Knewamn cBA3N AOJTKHBI ObITb Kak MOXHO Kopoue

a) YcTaHoBka AN U3MepeHNs BHOCUMbIX NOTepb TpaHCOopMaTOpHbIX KNeLyei cBasu A, ,

BekTopHbI aHanusaTop
ANEKTPU4ECKNX Lenen

;

E TpaHcdopmMmaTopHble vyCPC
knewm cessu 1

L 1 N — 3aKuMbl ceTn SNeKTponuTaHus

b) YcTaHoBKa ANA M3MepeHNs BHOCMMBIX NOTEPb TPaHChOPMaTOPHbLIX Krelleil CBA3n A,

BekTopHbIA aHanusaTop
3NeKTPU4ecKkux Lienen

o

E TpaHcopmaTopHbie
Knewm cBsian 2 YCPC

L 1 N — 32)XUMbl CEeTU 3NeKTponuTaHus

¢) YcTaHoBKa AN U3MEPEHUs BHOCUMBbIX NOTEPb TPAHCOPMATOPHBIX Krelen CBA3N Ay

PucyHok 8 — TexHU4YecKkne xapakrepucTuku TpaHcopMaTopHEIX KneLlei cBA3m
11
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BHocuMble noTepu TpaHCOPMATOPHBIX KNELei CBA3M HE AOIDKHLI NMpeBbiwaTth 1 AB B MCNonb3yemon
nonoce 4yacror. HepaBHOMEPHOCTb BHOCUMbIX NoTepb YCPC no yactote He aomkHa npessbiwarth 1 6. Tu-
Nu4YHbIe 3Ha4YeHUss BHOCUMBIX NoTepb YCPC HaxoaaTca B npeaenax ot 2 Ao 4 ab.

6.3.4 BHOCUMBIEe NOTEpPU CUCTEMBbI BBOAA NOMEXHU

[na namepeHus BHOCUMbIX NOTEPL CUCTEMbI BBOAA UCMONb3YIOT UCTILITATENBHYIO YCTAHOBKY, NOKa3aH-

HYIO Ha PUCYHKe 9.

Papno4actoTHbi BXOAHOK NopT

TpaHchopmaTopHbie
KIewm CBA3N

KoakcuanbHbii Mopt MO Cetb NepeMeHHoro
pa3sbem ToKa

\ YCPC

>0,2Mm

H <0,04m >0,2Mm

oot
VPP IIrrrrrrryvs (L
MopcTaBka OnopHas NMNacTMHa 3a3eMNeHus

W3 NSONALVOHHOTO
Marepuana

PucyHok 9 — lMpuMep KOH(UrypaLmmn yCTaHOBKN AN M3MEPEHUA BHOCUMBIX NOTEpb CUCTEMbI BBOfla CUrHana

OnopHas nnactuHa 3asemMneHus omkHa nepekpbiBaTh He MeHee YeM Ha 0,2 M rpaHuLbl KOHTYpa ycTa-
HOBKW. BblCOTY u3onupyloLen noacTaBku noj TpaHCcdopMaTopHbIMU Knewam ceasu nogbupaiot no kpurte-
pU0 MUHUMAaNbHON ANWHbI Kabensa mexay TpaHcOopMaTOPHbIMU Krnewamm ceasum u YCPC.

HepaBHOMEPHOCTb YaCTOTHOW XapaKkTEPUCTUKN BHOCUMbIX MOTEPb CUCTEMBI BBOAA (B COCTABE: KOAKCU-
anbHble kabenu, atTeHwoatop, YCPC, TpaHCchopMaTOpHbIE Knewy CBS3u), UCMONb3yeMOoin ANnsi UCTIbITAHWUN,
NPOBEPSAIOT C MOMOLLLIO BEKTOPHOrO aHanM3aropa anekTpuyeckux Lienen, Kak nokasaHo Ha pucyHke 10; oHa
nomkHa BbiTb B Nnpeaenax £3,0 ab.

[MpuMeyaHune — BeKTOPHEIA aHanM3aTop aNeKTpUYEeCcKUX Lienen MoXeT ObITb 3aMeHeH reHepaTopom curHanos
N NPUEMHUKOM.

BekTropHbIvi aHanusaTop

BNEKTPNHEeCKUX Lienei

| T

|

I KoakcuanbHbivi kabenb, KoakcmanbHbiii kabenb

I/HopmanwsoBaHHblﬁ C UCMIOMNb30BAHUEM
BEKTOPHOIO aHanusaropa

TpaHccopmartopHbie
- KNeLy CBA3N YCPC

L u N — 3axuMbl CEeTU aNeKTpONUTaHus

PucyHok 10 — McnbiTaTenbHasn ycTaHOBKa ANs OLEHKN MOSHbLIX BHOCMMBbIX NOTepb CUCTEMbI BBOAA CUrHana
12
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6.4 Mpoueaypa ycTaHOBKU UCNbLITATENBLHOIO YPOBHA

6.4.1 O6Guwue nonoxeHun

Ana npaBunbHON YCTAHOBKU YPOBHSA LUMPOKOMOSIOCHOIO CUTHAaNa, NoAaBaeMoro OT UCTbITATENbHOTO re-
HepaTopa Ha Paauo4acTOTHbLIN BXOAHOW nopT YCPC, npumeHsIoT npoueaypy, npuseaeHHyio B 6.4.2. MNpeano-
naraeTcsi, YTo ucnbiTarenbHbli reHepatop, YCPC u TpaHCchOpMaTOpHbIe KIELLW CBSI3U COOTBETCTBYIOT TPeGo-
BaHusAM 6.2 n 6.3.

6.4.2 Hactpoiika ypoBHA BLIXOAHOrO CUrHana Ha nopre MO YCPC

YcTaHoBKa AN HACTPOMKM TPeOyemMOoro MCnbITaTENbHOIO YPOBHSA MOLLHOCTU BbIXOZHOIO LUMPOKOMOMOC-
HOrO curHana npuseaeHa Ha pucyHke 11.

McnbiTaTenbHbln reHepaTop NOAKMI0HAlOT K pPaauoyacTtoTHOMY BXoaHOMY nopty YCPC. Moptr MO YCPC
COEAMHSAIOT Yepes TpaHC(opMaTOpHbIE KNewm CBA3W ¢ U3MepuTenbHbIM 060pyi0BaHMEM, UMEIOLLMM BXOA-
Hoe conpotuBneHue 50 Om. CeteBoii nopt YCPC TaKkke Harpy»aiot TpaHC(OpMaToOpHbIMU KIeLamMmmu CBA3K C
OKOHEYHOI Harpy3skon 50 Om.

M3MepeHnss MOLLIHOCTM LUMPOKOMNOSNOCHOTO UCMbITATENLHOIO CUrHana pekoMeHAyeTcsl NPOBOAUTL C UC-
nonbL30BaHWEM TEPMOINEKTPUYECKOrO U3MepuTens MoLHOCTM. MoryT ucnonb3oBaTbCs Apyrue Tunbl M3me-
pUTENS MOLLUHOCTU, €CNU MOATBEPXAEHA UX NPUTOAHOCTL ANst AAHHONO NPUMEHEHUSA (0COBEHHO NTMHEWHOCTb
XapakTe pUCTUKM).

Mcnonb3ya 3Ty YCTAHOBKY U NPUBEAEHHYIO HWKE METOAMKY U3MEPEHUI, OCYLLIECTBISIOT HACTPOWKY UC-
NbITaTENbLHOIO reHeparopa, Habnoaasa 3a NoKasaHMSAMU U3MePUTENBHOTO 060PYAOBaHUS.

BobinonHAOT cneaylowme AenCTBus:

a) TpebyeMblii YPOBEHb NOMHOW MOLUHOCTU NPAMON BOSIHLI BbIYUCAAIOT no dopmyne (1) pasgena 5 B
COOTBETCTBUM C BbIGPAHHbIM U3 Tabnuupbl 1 UCNbITaTeNbHLIM YPOBHEM W 3a4aHHOW NONOCOW YacToT AN UC-
nbiTaHui NO.

b) BbIxogHOM cMrHan UCNbITaTENbHOrO reHepaTopa HacTpansailoT Takum 00pa3om, YToObl NONHas MOLL-
HOCTb NPSMOM BOMHbI, U3MEPEHHAA N3MEPUTENEM MOLLHOCTU Ha BbIXOAE TPaHCHOPMATOPHLIX KrneLlen CBs-
31, NOAKMIOYEHHbIX K NopTy MO YCPC, 6bina paBHa 3Ha4eHunio, oNnpeaeneHHoOMy Ha aTane nepeducrnieHus a)
(cM. pucyHok 11). HacTtpoiku reHepatopa, HeoOXxoAMMbIE AN AOCTMXKEHUS 3TOF0 UCMbITATENIbHOTO YPOBHS,
PerucTpupyroT U 3aTem UCMosnb3yIoT Npu ucnbiTanusax NO.

Wameputens WUcnbiTatensHblii
MOLLHOCTU reHeparop
\Koaxcuanbuuﬁ kabenb, NpeaHa3sHa4YeHHbINA
A2 NS UCTibITaHWs kKoHkpeTHoro MO
TpaHcopmaTtopHble TpaxchopmartopHble

Paguno4acToTHbIN BXOAHOW NopT

Knewu CBASK

KneLn cea3n

Cetb
nepeMeHHOro
TOKa

YCPC ]_

2222222222 22222 22 Z 22222222 Z Z 2222222 v |
OnopHasi nnacTMHa 3aseMrieHus

OkoHevHas Harpyaka 50 Om

A2 — pononHUTenbHLIA aTTeHIaTop MOLWHOCTH

PucyHok 11 — YcTaHoBKa ANSA HACTPOIiKKU YPOBHSA cUrHana

13
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7 UcnbiTarenbHasa ycTaHOBKa U MeToabl BBOAA MOMEXU

7.1 UcnbiTaTernbHaAa ycTaHOBKa

MO pomxHO BbITb NOMELLEHO Ha U3ONUPYIOLLYIO nofcTasky BbicoTon (0,1 + 0,05) M Haa onopHon nna-
CTMHOI 3a3emneHus. N3onupyowan nogctaBka MOXeET ObITb 3aMEeHeHa HENPOBOASALLMMU ponukamMu/koneca-
MM, BO3BbILaoWMMucs Ha (0,1 + 0,05) M Haa OnopHON NNAacTUHOI 3asemnenus. Bee kabenu, Beixogaiue n3
MO, pomkHbI pacnonararbCcs Ha BbICOTE HE MeHee 30 MM HaZ ONOPHOM NNACTUHOW 3a3eMNEHUS.

Ecnu obopyaoBaHue npeaHa3Ha4YeHO ANS MOHTaXa Ha LUTE, B CTOMKE UK LKadyy, TO OHO AOMKHO ObITh
NPOBEPEHO B 3TON KOHdUrypaumu. Ecnu Tpebyerca onopa Ans noaaepkaHus ucnoityemoro obpasua, Takas
onopa AomkHa ObITb M3rOTOBMEHA U3 HEMETANNMYECKOro HENPOBOAALLEro MaTepuana.

Ka6enb, NOAKMIOYEHHbIN K UCMBITYEMOMY NOPTY CETM NepeMeHHOro Toka MO, aomkeH ObiTb COeAMHEH C
noprom YCPC MO ans nogauu LUMPOKOMOSIOCHOrO UCMLITATENbHOro curHana. B cnyyae Hanmunst HECKOnbKux
NOPTOB CETU NEePEMEHHOIO TOKa Kaablin kabenb AorkeH GbiTb nogkniodeH k YCPC. Bece octanbHble kabenu
JOIDKHbI BbITb NoAKMtoUeHbl K YCP u/unu passassiBalowmmM yeTpoincTeaM. OHU AOMKHbI ObITb NOKaNU30BaHbl
Ha paccrosHum 0,1—0,3 m ot MO (paccTosiHue L B HACTOSILLEM CTaHaapTe). OTO pacCTostHue U3MepsoT no
rOPU3OHTaNN OT NMPOEKUMU UCMBITYEMOro YCTPOMCTBA HA ONOPHOW NnacTuHe 3asemneHus go YCPC, YCP w/
UNK pasBs3biBalOLLMX YCTPOWCTB. JONonHUTENbHaA MHpopMmauumsa npuseaeHa Ha pucyHke 13.

MpuMedaHue — PaccrosiHue L HeobasaTenbHO AOMKHO GblTb 0gMHAKOBLIM CO Bcex cTopoH MO, HO AOMKHO
HaxoauTbes B npegenax 0,1—0,3 m.

7.2 N0, npeactaBnsolee co6oi otaensHoe usgenue

MO ycTaHaBnuBaloT Ha U3ONUPYIOLLYIO MOACTABKY HaZ OMOPHON NNACTMHOW 3a3eMrieHua. B cnyvae Ha-
CTONMBHOrO 06OpYAOBaHMUSA OMOPHYIO MMACTUHY 3a3EMINEHNS pasMELLAloT Ha cTone (CM. pucyHok 12). Tonbko
0aHO YCP nnu YCPC gomkHO ObITb NOAKMIOYEHO K OKOHEUHOM Harpy3ke (M. 7.4).

YcTponcTBa CBA3M M Pa3BA3KM pasMeLLaloT Ha ONOpHOMW MnacTuHe 3asemneHusi, obecneunsan NPAMon
KOHTaKT C Hel, Ha paccTosiHun ot 0,1 ao 0,3 m ot NO. Kabenu mexay ycrpoucTsamu CBA3M U pa3Basku u NO
OOIMKHbI ObITb MaKCUManbsHO KOPOTKMMI U HE AOIDKHbI ObITb 06bEAMHEHBI B MYYOK UIn CKpyyeHbl. Kabenu npo-
KnaablBaloT Ha BbICOTE He MeHee 0,03 M HAaZ4 OMOPHON NNAcTUHON 3asemnenns. Ecnu MO umeer apyrue 3a-
UMbl 323EMIMEHUS, OHU AOSDKHBI ObITb COEAUHEHBI, €CNU 3TO AOMYCTUMO, C ONOPHOI NNACTUHON 3a3eMIeHUs
yepes yCTponcTeo ceAsu/passaskm Tuna CDN-M1.

Ecnu B coctas MO BxoauT knaBsuarypa unu gpyroe BCnoMoraTtesibHoe yCTpOiCTBO, KOTOPOE MpM IKCMIy-
atauuu aepxart B pykax, NPUMEHSIIOT 9KBUBANEHT PyKW, KOTOPbIN pasMeLLaloT Ha knasuaTtype unm obeprbiBa-
IOT BOKPYI BCNOMOraTenbHOro YCTPOMCTBA U COEAUHSAIOT C ONOPHOMN NNACTUHON 3a3EeMMEHUS.

BcnomorareneHbloe 06opygoBanue (BO) (cpeactsa CBA3M, MOAEMbI U T. A.), Heo6xoaumoe anst obecne-
yeHus pyHkunoHuposanma MO B COOTBETCTBUM C cneuudunkaumsaMmm TeXHU4ecKkoro komurtera, paspabarbiBa-
IOLLEero CTaHAapTbl HA NPOAYKUMIO, a TaKkke BCromoratenbHoe o6opyaoBaHue, HeobxoauMoe Ans nepeaayu
AaHHbIX U OLEHKM kayecTsa (PyHKUMOHMpoBaHUA MO, aomkHbI ObiTb nogknioyveHsl kK MO yepes ycTpoiicTea
cBa3u/passasku. o kpanHen mepe oauH u3 (puanyeckux NOPTOB KaXaoro Tuna A0MmKeH ObiTb NOAKIIOYEH K
kabenio, a Takke K yCTPOWCTBY Pa3Bsi3KM B COOTBETCTBMM € 7.1.

14
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7727
CeTb WcnbiTarenbHblit
nepeMeHHoro | reHepatop

TOKa
= A
[y ]
=)
Vi s
- o YCPC A2
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= X
- <L<
= L 0,1M<L<0,3m

!
l

no

T |50 Om
(opuH BXoaHOM NopT YCP\-x—I_I

nepeMeHHOro Toka) o >
YCP-x
(o] ———

OnopHasa nnacTuHa 3asemneHus

Wsonupylowas nogcraeka /

T — okoHeuHas Harpy3aka 50 OM; A2 — [OMOMHUTENbBHbIN aTTEHIATOP MOLLHOCTH

PaccTosiHne oT MO ao nobbix MeTanmm4ecknx npegMeToB, KpOME UCTbITaTeNbHOro 060pyaoBaHns, He AOMKHO Npe-
BbllwaTe 0,5 M. Tonbko ofHO 13 ducna YCP, He Ucnonbsyemblx Anst BBofa, AOMKHO BbiTh HAarpyXeHo Ha ConpoTussieHue
50 Om, oBecneunBatolee eguHCTBEHHBIR 06paTHLIR NyTb Toka. Bee apyrue YCP formkHbl 6biTh HaCTPOEHb! Kak ycTpoit-

CTBa pasBA3KH.

PucyHok 12 — Mpumep ucnbiTatensHol yectanosku ans MO, cocTosiilero U3 ogHoro 6rnoka (Buj ceepxy)

7.3 U0, cocToniee U3 HECKOMbKUX ONOKOB

Mpu ucnbiTaHmsx 060pyA0BaHNUS, COCTOSLLETO M3 HECKOMNBKUX B3aUMOCBSI3aHHbIX MEXy cOb0i Brnokos,
NPUMEHSIOT OAWH U3 CNeaYIoWmnX ABYX METOR0B:

- OCHOBHOW MeToa. Kaxaoe usgenue, exoastiee B coctaB O, 40mkHO ObiTb MOArOTOBIIEHO K UCMbITA-
HUSIM M UCTMIbITAHO, Kak otaenbHoe MO (cMm. 7.2). OcTarbHble u3genus npu 3ToM paccmarpuBalor, Kak BCro-
moratenbHoe NO. YcTpolicTBa CBA3W/Pa3sBAa3Kky NOAKMIOHAIOT K Kabensam usgenui, paccmarpusaemMoix kak UO.

CeteBblie NOPTbI MEPEMEHHOIO TOKA BCEX M3ENUI UCTILITLIBAIOT MOOYEPEAHO;

- anbTepHaTuBHLIN MeToA: N3genus, Bxogswme B coctaB MO, NOCTOAHHO COeAUHEHHbIe APYr C APYrom
KOPOTKMMM Kabenamu, T. €. UMEeILWMMI ANUHY MeHee 1 M, paccMaTpuBaloT, B COBOKYMHOCTH, kak eanHoe NO.
3TH MeXOnokoBble COeAMHEHUS 3aTEM PACCMaTPUBAIOT KaK BHYTpeHHUe kabenu cucremol. CM. pucyHok 13.

Bce 6noku, Bxogsiume B coctas Takoro MO, AomkHbI ObiTb pasmeLLeHbl KaK MOXHO Onvie Apyr K Apyry,
UCKITIOUas NPSAMOW KOHTAKT MEXIY HUMW, HA n3onupyloulen nogcraske. Kabenu, coeauHsiiolme yka3aHHble
Onoku, TaKke pasMeLaloT Ha U3oNUPYIOLe NoacTaBke.

Paccrognune ot MO go niobbix MeTannu4eckux npeaMeroB, KPOMe UCMbITaTenbHoro o6opyaosaHqus,

OOJDKHO ObiTh HEe MeHee 0,5 M.
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727277
CeTb ___| Yenoiratenshbii
nepeMeHHoro reHeparop

TOKA
= A
™
=}
Vi s
Vi -
= ~
- JAM<L<O,
= & 0,1m 0,3m

no-2
(Hanpumep,
MOHUTOP)

(o) ——
YCP-x
o -
no-3
(Hanpumep,
Knasuarypa)

OI'IOpHaﬂ nnacTtuHa 3a3eMneHus

Msonupytowas noacraska / \ OKBUBAMNEHT pyku

T — okoHeuHas Harpyska 50 Om; A2 — OMNOMHUTENEHbIW aTTEHI0aTOP MOLLHOCTH

Pacctositue ot YO go ntobbix MeTannmueckux npeamMeToB, KpoMe UenbiTaTenbHoro obopyaosaHug, He JOmKHO npe-
BbllwaTk 0,5 M. Tonbko ofiHO 13 Yicna YCP, He ucnonb3yeMbix 4ns BBOAE, AOMKHO GbiTe HarpyXeHO Ha COnpoTuBfeHue
50 Om, oBecnevnBatollee eAUHCTBEHHBIR 0BpaTHbIA NyTh Toka. Bee gpyrue YCP gomkHbl BbiTb HECTPOEHbI KaK yCTpoit-

CTBa Pa3BsA3KK.
CoepuruteneHble kabenu (MeHee 1 M), Bxofsilue B Komnnekt MO, RomKHbI pacnonaraTtbCs Ha U30NUpYoLLEn

NoAacTaBKe.

PucyHok 13 — Mpumep ucnbiTatensHoi yetanosku ans MO, cocTosALero U3 HeCKonbKux 610KoB (B CBEPXY)

7.4 MpumeHeHne OKOHEYHOW Harpy3ku YCP n YCPC

Tonbko ogHo u3 uncna YCP unu YCPC, nogkmnioYeHHbIX Yepes kabenu K nopram, KoTopble He nogsepra-
I0TCS UCMILITAHUAM, OMKHO ObITh HArpyeHo Ha conpotusnexune 50 Om. Bee apyrue kabenu, coeguHsioLme
nopThi, HE NOABEPraeMble UCTILITAHUAM, AOIPKHLI ObITh pa3Ba3aHbl Yepes YyCTPOWCTBA CBA3M W/Unu pasBA3ku
(cm. IEC 61000-4-6).

YCP unun YCPC, koTOpoe Harpy><atot Ha conpotusneHme 50 Om, BbIGUPALOT, pyKOBOACTBYSICH Crieayio-
WUMK NpUopuTeETaMu:

1) YCPC, ucnonb3yemoe Ans NOAKIOYEeHUs K CETEBOMY NMOPTY (He NnojBepraemMomMy UCNbITAHUSAM);

2) YCP tuna CDN-M1, ucnonb3yemoe Ans noAKmMiovYeHust K 3aXxumy 3a3emreHus;

3) YCP tuna CDN-S,, (n =1,2,3 ...): ecnin O umeer Heckonbko noptos Tuna CDN-Sn, aom«eH nenofib-
30BaTbCA NOPT, GnvkanLLKMk K NOpTy, BbIOPAHHOMY AN BBOAA (KpaTyanwee pacCTosHUE No NPAMOn);

4) YCP tuna CDN-M2, ncnonb3dyemoe Ansi NOAKMIOYEHUs K NOPTY 3MNEKTPONUTaHUs NOCTOSIHHOIO TOKA;

5) Opyrue YCP, nogkmioYeHHbIE K NOPTY, pacnornoxXeHHOMY Brivke BCero K nopry, BbIGpaHHOMY Ansi BBO-
Aa (kpar4yaniuee paccrosiHue no rnpsiMow).

Ecnu BO noacoeauHeHo HenocpeAcTBEHHO K MO [Hanpumep, OTCYTCTBYET NMPOMEXyTOuYHas Lenb pas-
Bsi3KK, KaK NOKa3aHO Ha pucyHke 14a)], TO OHO AOIDKHO ObiTb MOMELLEHO HA U3ONUPYIOLLYIO NOACTaBKY BLICO-
Tou (0,1 £ 0,05) M Haa OMOPHOM NNACTUHOW 3a3eMIeHusI U 3a3eMIeHo yepes HarpyxeHHoe YCP.

Ecnu BO nogcoeamHeHo k MO yepe3 YCP, To ero pacnonoxeHne o6biMHO He KPUTUYHO, U €r0 MOXHO
COeAWHSATL C OMOPHON NIACTUHOW 3a3eMneHusi B COOTBETCTBMM C YKa3aHUsiMKU W3rOTOBUTENS.
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Ecnun NO nmeeTt ToNbKO oAMH NOPT (T. €. OAMH CETEBOI NOPT), STOT NopT noaknodatotT K YCPC, ucnone-
3yemMoMy Ans BBOAA.

Ecnu MO umeeT aBa nopra u Tonbko ogHo YCPC mMoxeT ObITb noaknioveHo k MO, apyroi nopT AOMKeH
ObITb COEAMHEH C BO, MMeloLLMM OAUH 13 APYIUX NOPTOB, NOAKMIOYEHHbIM K YCPC (MopT cetn nepemMeHHOro
TOKa) unu YCP, HarpyxeHHoe Ha 50 OM B COOTBETCTBUM C YKa3aHHbIM BbILLE MPUOPUTETOM [CM. PUCYHOK 14a)].
Bce apyrue coeanHenus BO pgomkHbl ObiTh pasesidaHbl. Ecnin B pabote BO, noakntoveHHoro k MO, Habnio-
AawTca HapyLleHus Bo BpeMsa ucnbitaHui, mexay MO n BO gomkHO ObITb BKNIOYEHO YCTPONCTBO Pa3BA3KU
(NpeanoyTUTENBHO HarpyXeHHbIe 3NeKTPOMarHuTHbIe Knewwu) [CM. pucyHok 14 b)].

Ecnun NO umeet 6onee aByx NOPTOB, U TONBLKO 0AHO YCP MOXeT 6biTh nogkniodeHo k MO, OHO AOMKHO
ObITb UCMBITAHO, KAK OMUCAHO BbILLE AN ABYX NOPTOB, HO NpU 3TOM Bce Apyrue noptel MO AomkHbI GbiTh pas-
BA3aHbl. Ecnin B pabote BO, noakntoueHHoro k MO, obHapyxuBatoTcs oLUMGKM BO BPEMS UCTIbITAHUIA, MEXayY
MO u BO AOMKHO BbITb BKMIOYEHO YCTPOWCTBO Pa3Bsi3kn (MPEANOYTUTENBHO HArpyXXeHHbIE 9NeKTPOMarHuT-
Hble KneLuy CBSI3N), KaK yKasaHo BbILLE.

L WHTepdelicHbii L WcnbiTatenbHbIA
- — reHeparop
50 Om
Cetb o
nepemeHHoro CeTb
TOKa | = nepemeHHoro
g YCPC a e YCPC [l Toka
VA S A T T VGGG Vel
h 230 MM h>30 Mm h>30 Mm
OnuHa nHTepdeiicHoro kabensa AormKHa cocTaBNATb 1 M, €Cru 3TO BO3MOXHO
a) Cxema ycTaHoBKM Ans AByxnopToBoro MO, NogKmHeHHoro Tonbko k ogHoMy YCPC
WUcnbitatenbHobii
reHeparop
L WntepdencHbIin L L
50 Om 50 Om c
Cetb T BO T no eTb
nepeMeHHoro - nepemeHHoro
Toka 3 Toka
b D NEeKTPOMarHUTHLIe ey o
< YCPC Knewu o YCPC [
TI07777777 PIP7P07200777 7. DIPPP002222777

OnopHas nnacTuHa 3aseMneHus

h 230 MM h 230 Mm Mopcrtaeka 0,1 M £ 0,05 m

L — pacctosHue o1 0,1 go 0,3 m; L, — pacctosaHue < 0,3 M; A2 — AONONHUTENbHLIA aTTeHI0aTOP MOLHOCTH,
T — oKkoHeuHas Harpyska 50 Om

b) Cxema yctaHoBKY, korfa B pabote BO obHapyxuBaloTca oWMGKM BO BpeMSA UCMbITAHWIA

PucyHok 14 — NenblTaHUA Ha NOMexXoycToW4MBOCTL AByxnopTosoro MO (npu ucnonb3osalun Tonbko YCPC)

8 Metoabl ucnbITaHUM

HUcnbiTaHua cneayeT NPpoBOAUTL B COOTBETCTBUM C NAIAHOM UCNLITAHUA.

MO B0 BpeMA UCNBLITAHMIA AOMKHO (PYHKLMOHMPOBATL NO BO3MOXXHOCTU B NONHOM 0Gbeme, Npu UcnbiTa-
HUAX BbIBUpPaIOT pexiumbl pyHKUMoHUpoBaHus MO, obecneunBatome HaMMEHbLLYIO YCTOWYUBOCTL K NOMEXeE.

MoxxeT noTpeboBaTbCA NpeaBapUTENbHbLIA aHaNM3 BCEX aCNEKTOB UCNbITaHWi U paspaboTka cneuuans-
HON nporpamMMbl (pyHKUMoHUposaHua UO.

MO AomkHO BbITb UCNBITAHO NPU KNTMMATUYECKUX YCNOBUAX, COOTBETCTBYIOLLIMX Ha3Ha4eHuto NO.
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B OTHOLLUEHWUN NOMEX, BbI3BAHHLIX PAAUOU3IYYEHNUSIMU OT UCTLITATENBHON YCTAHOBKU, CrieayeT cobrio-
[aTb YCTAHOBMEHHbIE HOPMbI. ECAM yPOBHU N3Ny4YaeMbiX NOMEX NPU UCLITAHUSX NPEBbLILLAIOT YCTAHOBMNEH-
HblE€ HOPMbI, AOSMKHO ObITb MCNOMBL30BAHO 3KPAHUPOBAHHOE MOMELLIEHNE.

MpuMevyaHne — B OCHOBHOM 3TN UCMBbITAHUA MOTYT ObITb NpoBeAeHbl 6e3 UCNonb3oBaHUA SKPaHUPOBAHHOTO
nomeLeHns, NOCKONbKY YPOBHU CO3faBaeMbIX UCTbITAaTENbHLIX CUrHaNOB U KOHMUIypaLus MCnblTaTeNbHbIX YCTaHOBOK
TaKOBbl, YTO U3NYYEHUE 3HAYUTENbHBIX YPOBHEN SHEPrun, 0COBGEHHO Ha HU3KUX YacToTax, MarnoBeposITHO.

McnbiTaHua NPoBOAAT NMPU NOAKMIOYEHUN UCNBLITATENBHONO reHepaTopa K pagno4acTOTHOMY BXOAHOMY
nopty YCPC, COEAMHEHHOIO C CETbIO NepeMEHHOro Toka. Bee apyrue nogknioyeHHbIe NOPThI, HE NoABEprae-
Mbl€ UCMbITAHNAM, JOIDKHBI ObITb Harpy>eHbl B COOTBETCTBUM C 7.4.

Insa npeaoTBpaLLeHns BNMAHNA FApMOHUK (CyGrapmMoHUK) ucnblTatenbHoro curiana Ha MO, npu Heobxo-
ANMMOCTM, Ha BbIXOI€ UCTLITATENbHOMO reHepaTopa NPUMEHSIOT (PUNLTPbI HU3KUX M BLICOKMX 4acTOT. XapakTe-
PUCTUKKN B NOSIOCE NMOAABNEHNA PUNLTPA HU3KUX YACTOT AOIDKHBI ObITh JOCTATOUHBIMU ANS CHUXEHUSA YPOBHSA
rapMOHUK A0 3HAYEHUsA, NPU KOTOPOM OHW HE BANAIOT HA pe3ynbrarbl. YCTAHOBKY YPOBHEW NOMEXU NpoBOAAT
nocne noAakMno4YeHnsa (punsTPoB K UCMbITAaTENbHOMY FeHepaTopy.

WcnbiTatenbHblii YPOBEHb LUMPOKONOSIOCHONO UCMLITATENbLHOIO CUrHana, nogasaeMoro Ha NO, aomkeH
COOTBETCTBOBOBATb 3HAYEHUIO, NPUHATOMY ANA BbIOPAHHONW MOSOChI YacToT, @ NOMHas MOLHOCTbL CUrHana
NPsIMOi BOMHbI OfDKHA COOTBETCTBOBATb 3HAYEHMIO, NONYYEHHOMY B NPOLIECCE YCTAaHOBKU UCNLITATENbLHOMO
YPOBHA 10 6.4.2. MMNynNbCHYIO MOAYNALMIO, €CK OHA BbiOpaHa TEXHMYECKMM KOMUTETOM, paspabaTbiBatoLmm
cTaHAapThbl HA NPOAYKLMIO, HAKNAALIBAKOT HA UCNLITATENbHBLIN CUrHAN HA BpeMs 3aepXku Ha vactote. Nm-
nynbCHasA MOAYNALMA NpefHa3HavYeHa Ana UMUTauMn NPepLIBUCTOr0 NOMEXOBOIO curHana. Bpems 3agepxku
Ha 4acToTe C MOMEHTA NOoAAayMn LUMPOKONOMOCHOrO UCNLITATENBHOIO CUrHana, MCnonb3yeMoro aAnsi NPpoBepKu
NOMEX0YCTONYMBOCTH, HE AOIMKHO ObITb MEHbLLE BPEMEHWU YCTAHOBIMIEHUS!, COOTBETCTBYIOLLUX PEXUMOB pabo-
Tbl 1O, B MoGOM criydae OHO HE AOMKHO GbiTb MeHee 60 c.

9 OueHKa pe3ynbTaTtoB UCNbITaHUN

PesynbraTbl UCMbITaHWIA AOMKHbI BbITh KNAcCUULMPOBAHbI C TOUKM 3PEHUSI NPEKPALLEHUS BbINONHEHUA
YHKLUMKN UK yXyaLweHua kavectsa pyHKUMoHnpoBaHus MO B cpaBHEHMU C YPOBHEM KavecTBa (PYHKLMOHK-
poBaHuA, onpeaeneHHbIM ero U3roToBUTENeM, 3aKa34MKoM MCMbITAHWUA UMK COrMaLleHUeM MeXay U3roTOBU-
Tenem u nokynarenem npoaykuuu.

PekomeHayeTcs cnegytowas knaccudukaums:

a) HopmarbHOe Ka4yecTBO (PYHKLMOHMPOBAHMSA B NpeAenax, yCTaHOBIEHHbIX U3rOTOBUTENEM, 3aKas4m-
KOM MCMbITAHWUA UK NOKynaTenem;

b) BpeMeHHOEe npekpalLeHne BbIMOMHEHUS (PYHKUMM MK yXyaLeHWe KadectBa (hpYHKLMOHUPOBAHMUS,
KOTOpOE UcYe3aeT nocne npekpaLleHns BO3AENCTBUSA NOMEX, C BOCCTAHOBNEHMEM HOPMAanbHOMO hYHKLIMOHN-
posaHusa NO Ge3 BMeLlaTenbCTBa oneparopa;

C) BpPEMEHHOE NnpekpaLleHne BbINOMHEHUS (PYHKUMM UK yXYALIEHWE KadecTBa (DYHKLMOHUPOBAHMS,
KOppeKUnsa KOTOporo TpebyeT BMeLLaTesibcTBa oneparopa usv nepesanycka CMcTeMbl;

d) npekpalueHue BbINONHEHUS PYHKLMU UNn yXyALUeHne Ka4ecTBa PyHKLUMOHUPOBaHUS, KOTOPOE He siB-
NSETCS BOCCTaHaBMMBAEMbIM U3-3a MOBpEXAEHUs 000pyAOBaHNUA, HApPYLLEHMSI MPOrpaMMHOro obecneveHus
UIU NOTEPU A aHHBIX.

B TexHn4eckon JOoKyMeHTauuu U3roToButena MoryT ObiTb YCTAHOBMNEHbI BO3AeNCTBUSA Ha MO, kKoTopble
MOTYT paccMaTpuBaTbCs Kak HE3HAYUTENbHbIE, U, CNEAOBATENLHO, 40NYCTUMBIE.

HaHHasa knaccudukaums MoxeT OblTb UCNONb30BaHa B KAYECTBE PYKOBOACTBA MPU ONpPeAEneHun Kpu-
Tepues Ka4ecTBa PYHKLMOHNPOBAHUA TEXHUYECKUMM KOMUTETaMK, pa3pabaTtbiBatolMm obLyue ctaHaapThbl,
CTaHAapTbl Ha MPOAYKLMIO U TPynnbl O4HOPOAHOW NPOAYKUWUW, UM B KAYECTBE OCHOBbI AN COrMalleHUs o
KpUTEepUAX Ka4ecTsa PyHKLMOHUPOBAHUA MEXAY U3rOTOBUTENEM M MOKynaTenem, ecnu, Hanpumep, He cylie-
CTBYET NPMMEHMMOro OOLLEro craHaapTa, ctaHgapTta Ha NpoAYKUMIO UMK CTaHaapTa Ha rpynny OAHOPOAHON
npoayKLUuK.

10 OTyeT 06 UCNLITAHUAX

OtyeT 06 ucnbITaHUSAX AOMKEH COAEPKaTb BCe CBEAEHUS, HE0OX0AMUMbIE ANt BOCNPOM3BOAMMOCTHN UC-
nbITaHWI. B 4yacTHOCTH, AOMKHO BbITh OTPAXKEHO CHEAYIOLLEE:

- naeHtudpukayua MO u nioboro cBsazaHHOro ¢ HUM 06opyaoBaHUs, HanpuMmep dabpuyHas mapka, T1n
npoAyKUUU, CEPUNHDBIN HOMED;
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- XapakTepHble ycnosus pa6otel NO;

- ucnelTeiBaerca NO kak eauHOe usaenue unm Kak CoCTosILLIEE U3 HECKOMbKUX GOKOB;

- TUMbl COEAUHUTENbHBLIX Kabenen, BKMoYasa ux AnuHy, U nHTepdeicHelil nopt MO, K KOTOPOMY OHW
ObINY NOAKMIOYEHDI;

- nobble 0cobble YCNoBMS UCNOMb30BaHUA, HAaNpUMep AnuHa unu Tun kabens, skpaHMpoBaHue unu 3a-
3emneHue, paboune ycrnoBus, KOTOpble HEOBX0AUMbI AN AOCTMKEHWUA COOTBETCTBUSA;

- Bpemsi BoccTaHosnexnua MO, ecnu Heobxoamumo;

- TUM UCMONb3YEMOro UCNbITATENLHOrO 00bekTa U pacnonoxexue MO, gononHuTensHoro obopyaosa-
HUSA U YCTPOWCTB CBA3M U PA3BA3KK;

- naeHTudKuKkauua ucnbITaTenbsHoro 06opyaoBaHus, HanpuMep abpuyHaa mapka, TUn NPoAyKLuK, ce-
PUViHBIN HOMED;

- YCTPOWCTBA CBA3M M Pa3BA3KKU, UCNONb3yeMble Ha Kaxaom kabene;

- ANA Kaxaoro nopra BBOAA CUrHana cseAeHus 0 TOM, Kakue yCTPOMCTBa pa3BA3ku Obinu Harpy>XeHbl
Ha 50 Ow;

- onucaHue Metoaa Bo3aencreusa Ha NO;

- nio6ble 0cobble yCroBus, caenasLune BO3MOXHbIM NPOBEAEHNE UCTbITAHUS,

- ucnonb3yemas nNpu UCNbITAHWM NONOCA YacToT;

- OUEHKa BpPeMEeHW BblAEPXKHU;

- NpUMEeHsIeMbl UCTIbITaTeNbHbIN YPOBEHb;

- YpOBEHb Ka4eCcTBa (PYHKUMOHMPOBAHUSA, YCTAHOBMNEHHLIN U3rOTOBUTENEM, 3aKa34MKOM UCTILITAHUS UITKU
nokynarenem;

- KpUTEpUN kavectBa (PyHKUMOHUPOBAHUS, KOTOPbIN Obln NPUMEHEH;

- moGble Bo3aerncTeus Ha NO npu ucnbiTaHuu, HAbNIAAeMble B TEYEHUE M NOCNE NpekpaLleHusa BO3-
NEeNCTBUA NOMEXU U ANUTENBHOCTb HABNIOAEHUA 3TUX BO3AESNCTBUN;

- 060CHOBAHME PELUEHUS «NPOXOAUT/HE NPOXOAUTY» (OCHOBAHHOE HA KpUTEpPUM KavecTBa (PYHKLMOHU-
pOBaHUsA, YCTAHOBNEHHOM B 00LleM cTaHaapTe, CTaHaapTe HA NPOAYKUMIO UK HA rpynny OA4HOPOAHOM Npo-
AYKUWK, UK B COrNaLleHnt Mexay U3roToButenemM u nokynarenem).
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lMpunoxexune A
(cnpaBouHoe)

HeonpeaeneHHOCTb U3MEPEHUA UCNbITATENMbHOrO YPOBHA cnelcrpam.uoﬁ MIOTHOCTU MOLWHOCTHN

A.1 O6wue nonoxeHus

B npunoxeHun A npusefeHa WHpOpMaLUN, KacaloWaAaca OLUEHKU HeonpederneHHocTu usMepenus (HW) cnek-
TparnbHOW NAOTHOCTU MOLLYHOCTU CUrHana, reHepupyemMoro KOHTPOSIbHOW M3MEPUTENLHOW annapaTtypoil B COOTBETCTBUM
C METOAOM UCNbITaHUI, NMPUBEAEHHBIM B OCHOBHOW YacTu cTaHAapTa. [JononHutensHasa uigopmaums o HA npusegeHa B
[MH3.

B npunoxeHun A 0CHOBHOE BHUMaHWE yAEneHO HeonpeAeneHHOCTU YCTaHOBKN YPOBHSA, U NPUBEAEH NpUMep co-
cTaBrneHuns 6logxxeta HeonpeaeneHHOCTU Ha OCHOBE HEONPEAENEeHHOCTU U3MEPUTENBLHOI annapaTypbl U NpoLeaypbl ycTa-
HOBKM UCNBITATENBbHOMO YPOBHSA CNEKTPanbHOA NNOTHOCTU MOLLIHOCTH, ONMCaHHOIA B 6.4.

MpeameToM NpunoxeHna A ssnsaetca oueHka HW ycTaHOBKM ypOBHSI MOLLHOCTU BBOAMMOIO CUrHana B cnyvae,
Korga nonHoe conpotuenerne MO coctasnsieT 100 Om, kak Toro TpebyeT npouefypa yCTaHOBKU UCTILITATENBHOMO YPOBHS
no 6.4. AHanu3a npotneM HeBOCNPOU3BOAUMOCTHN PE3YNLTAaTOB UCNBITAHWA, NPOBOAUMBIX pa3fMyHbIMKA Nabopatopusmu B
OTHOLLIEHUW OAHOrO U Toro xe MO, He OTHOCUTCA K NPUMEHEHUIO NPUIoXeHus A.

A.2 Brogxetbl HeonpeaeneHHOCTU AN MeTOAOB UCNLITaHUMI

A.2.1 YcnoBHble 0603HaYeHUs

YcnoBHble 0603Ha4YeHUA, NepedncrieHHble HUXe 1 NpuBefeHHble B Tabnuue A.1, ABnstoTca YyacTbio 0603HaqeHUi,
KoTopble onpeaeneHsl B [1]:

X, — BXofHas Benu4uHa,

X;— oueHka X;;

u(x;) — cTaHgapTHas HeonpeeneHHoCTb X;;

€, — KO3 PULMEHT YyBCTBUTENBHOCTH,

y — pesynsraT M3MepeHus (oLeHka U3MepsieMoil BENUYKUHbI), CKOPPEKTUPOBaHHLIA ANs BCeX NPU3HAHHBIX 3Ha4YK-
MBIMU CUCTEMATUHECKUX BINAHUA;

u,(y) — (obbeanHeHHas) cTaHgapTHas HeonpeseneHHoCTb Y,

U(y) — paclumpeHHasn HeonpeaeneHHocTb Y,

K — KOS DULUEHT NOKPLITUS.

A.2.2 OnpepgeneHune namepsieMoil BeNUUUHbI

Namepsiemas BenudmMHa npeacTaBnseT coboi cnekTpanbHyr NIOTHOCTb MOLHOCTU CUrHana, NpPUIoXKeHHOro K Ha-
rpyske 100 Om yepes nopt MO YCPC, onpeaeneHnHyto B pasgene 5.

A.2.3 Brogxerbl HA ans namepsieMoi BenUYUHbLI

Ha pucyHke A.1 npuBefeHa AuarpaMma BAWSHWUSA, npegcTasnsaiowlasd coboil nNpumMep BAUSHUIA Ha YCTAHOBKY
UCMbITaTENbHOMO YPOBHA CMEKTPanbHOW NNOTHOCTWM MoLHocTU. O4YeBMAHO, Anarpamma He SBNAETCA UcHepnbiBatoLen.
OCHOBHbIE COCTaBMAOLWME U3 AUarpammMbl BIIMSHWUS BKIHOUEHE! B GHOAXET HEONPEAENEHHOCTHU, NPUBEeAEHHLIA B Tabnu-
ue A.1. C uenblo Nony4eHnst conocTaBuMMbIX B104XXeToB HeonpeeneHHOCTen ANA pasnuyHbIX UCbITaTeNbHBIX NNoLaaoK
unu nabopatopwuii npu pacyete HA fomkHbl NPUMEHATLCA NO KpaliHEl Mepe cocTaBnstoWwne, nepeyncnerHsle B Tabnu-
le A.1. B KOHKpETHBIX CUTyaLmMsx NMpu HeOBXOAMMOCTW UCnbITaTenbHble NabopaTopu MOryT BkMoYaTh B pacdeT HA fo-
NonHUTENBHbIe cocTaBnstowue (HanpuMmep, Tuna A).

A.2.4 BxoaHble BeNM4YMHbI U NPUMEpPLI pacyeTa paclUMPEHHON HeonpeaeneHHOCTH

OueBWAHO, YTO B MPUBEAEHHBIX HIKE NpUMepax ofjHa U Ta Xe annapaTtypa UCnonb3yeTcs Kak AN yCTaHOBKN YPOB-
HS CreKTpasnbHOW MIOTHOCTU MOLLUHOCTW, TaK U AJIA reHepupoBaHNA UCTBITAaTENBHOMO CUrHana ¢ yKa3aHHbIM YPOBHEM
CNeKTPanbHON NNOTHOCTWN MOLLHOCTU (M3MEPUTENBHASA YCTaHoBKa AN HACTPONKN YPOBHS CNEKTPanbHON NNOTHOCTW MOLL-
HOCTW MokasaHa Ha pucyHke 11), 3a UCKITIOYEHNEM U3MepUTenbHoro npubopa (TepMoanekTpuYecknii usmepuTens MOLL-
HOCTW MNIOC TpaHcOpMaTOpHLIE KINELLW CBA3N), KOTOPLIA OTCYTCTBYET BO BPEMS UCMbITAHNS.

CnepoBaTenbHO, Ha YPOBEHb CMEKTpasrisHOW MAOTHOCTU MOLLHOCTU, reHepupyeMoil BO BpeMs UCMbITaHWi, GyaeT
BIMUATE Ta € HeonpefeneHHOCTb, YTO U Ha CreKTpanbHYo MNOTHOCTb MOLLHOCTU, FeHEPMPYEMYI0 B MpoLecce YCTaHOBKY
YPOBHA. YYUTLIBAIOT Takke cocTaBnstowyo H/ n3-3a HeBOCNPOU3BOAUMOCTU U3MEPEHNA (Hanpumep, oByCrnoBEHHYO
ApeiicboM n3mepuTenbHOR annaparypsl).

B Tabnuue A.1 npueaeH npumep Grogxeta HM gnsa ycTaHOBKM YPOBHS CNEKTparibHOW MIOTHOCTU MOLLHOCTMU.

D Lindpsl B kKBaApaTHLIX ckobkax OTHOCSTCS K BuBnuorpadmi.
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Kanu6poska Opeitd ypoBHs curHana PaccormacoeaHue Mexay O6opynoBaHue
naMeputens MCNbITATENbLHOTO n3aMepuTeneM MoLHOCTH JU1Sl YCTAHOBKM YPOBHS
MOLLIHOCTH reHeparopa nYCPC
JluHenHocTb
KanuGposka yacTorbl XapaKTepuCTUKU
ucTbITatensLHOro UCNbITaTeNLHOIO
reHeparopa reHeparopa HV ypoeHs
cneKkTpansHOW
MIOTHOCTH
MOLLIHOCTH
HacbiweHne
H " ycunurens
ennHenHocTb MOLLIHOCTH
ycnnutens
MOLLHOCTH KanuGpoeka PaccornacosaHue Mexay KanuGposka
YCPC UCNbITATENbHLIM TpaHCOPMAaTOPHLIX
reHeparopom u YCPC Krewei CBs3n

PucyHok A.1 — lNpuMepbl BAUAHWIA Ha UCNbITaTENbHBIW YPOBEHb CNEKTPaNIbHOW NITIOTHOCTU MOLLHOCTH
npu ucnons3osaHuu YCPC

Mogenupytowas dpyHKLMA AnA pacdeTa CnekTpanbHOW NNOTHOCTU MoLwHocTH ana YCPC, reHepupyemoii B npouec-
Ce YCTaHOBKM YPOBHS, UMeeT criefyowuii Bug (Bce BeSIMYMHbI BbipaXKeHbl B NIorapudMU4eckux eguHuLiax):

SD=PM,—IL—AB + PMy, + FLg + FLg + R,

rae SD — cnekTpanbHas No0THOCTb MOLHOCTU (U3MEpEHHas);
PM, — nokasaHue n3mepuTensi MOLLHOCTHK,
/L — BHOCKMbIE NoTepu TpaHchopMaTOpHBIX KneLwein cBasun (6.3.3);
AB — ucnbiTaTeneHas nonoca 4acror;
PM,,, — nonpaeka Ha KajiMbpoBKY N3MEPUTENA MOLHOCTY,
FLg — nonpaska Ha HepaBHOMePHOCTL YX UCnbITaTenbHOro reHepatopa (6.3.2);
FLo — nonpaBka Ha HepaBHOMEPHOCTb YX U3MepUTENBHON LUenn MeXay BbIXOAHBIM NOPTOM UCTLITATENBHOMO reHepa-
Topa u noptom NO YCPC (6.3.4),
R — nonpaBka Ha BOCNPOU3BOAUMOCTD.

Tabnuya A1 —poyecc ycTaHOBKU ypoBHA YCPC

Mpeaent- Eavnuua EanHu Eannuua
Haa Koadpcpu- ta 2
X Onucanune norpeLu- namepe- | Pacnpegenenue NeHT u(x) | nsmepe- | ¢ | yy) | vamepe- | u(y)
HUA u HUA HUA
HOCTb
PM, [MNokasanua unsme- 0,1 ab MpamoyronsHoe | 1,73 | 0,06 ab 110,06 ab 0,00
pUTENA MOLHOCTH
/L |BHOCUMbLIE nOTe- 0,5 ab HopmaneHoe 2 0,25 b 110,25 ab 0,06
pu TpaHcdopma- k=2
TOPHBLIX  KneLein
cBA3N
AB |UcnbiTaTenbHag 0 ab HopmaneHoe 2 0,00 b 110,00 ab 0,00
nonoca 4acror k=2
PM,, |Kanu6poska us- 0,2 nb HopmaneHoe 2 0,10 ab 110,10 ab 0,01
MepuTena  MoLl- k=2
HOCTH
FLg |HepaBHoMepHOCTL 1 ab MpamoyronsHoe | 1,73 | 0,58 ab 110,58 ab 0,33
UX wucnbiTatenb-
HOro reHepaTopa
FLs |HepaBHOMepHOCTb 2 ab MpamoyronsHoe | 1,73 1,16 ab 111,16 ab 1,34
UX wucnbiTatenb-
HOW Uenu
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OkoHYaHue mabnuupsi A.1

I'Ip:.qa:nb- EanHuua Koadbcpu- EavHuua EanHuua
X; OnucaHue nor nsmepe- | Pacnpegenexue VeHT u(x;)) | wamepe- | ¢ | uy) | nsmepe- ui(y)2
peLL- HUS u HUS HUs
HOCTb
R |Bocnpoussoau- 0,5 ab HopmarnsHoe 1 0,50 nb 110,50 ab 0,25
MOCTb k=1
Zuyy? 2,00
CymmapHas HeonpeAeneHHOCTb U(y) = Z:ui(y)2 1,41
PaclmpeHnHas HeonpeaeneHHocTb U = u(y) - k, k =2, ab 2,83

MosicHeHUs K cuMBoONaM:

- PM, — nokasaHune TepMOSNEKTPUYECKOro N3MepuTens MOoLHOCTU. HeonpeaeneHHoCTbL cuuTLIBaHus obycrosre-
Ha paspeLleHMeM JUCnnes U HecTabUNEHOCTLIO onepaLyn CHUTLIBAHMS,

- IL — BHOCMMBIE MOTEpU TPaHCKHOPMAaTOPHBIX KeLLeid CBA3U, U3MEPEHHbIE B COOTBETCTBMU C Mpoueaypoi no
6.3.3. HeonpegeneHHOCTb U3MepeHUs /L siBNAeTcA crnefcTBUEM MOrpEeLLHOCTU aHanu3aTopa Lenu U Hanuyina Hecumme-
TPUHHOrO TOKa, LMPKYNUPYIOLLEero B U3MepUTenbHol ycTaHoBke. HepaBHoMepHOCTb UX /L xapaKkTepu3yeTca BeNUHUHON
FLg (cM. Huxe),

- AB — nonoca 4acToT, 3aHMMaemasi UcrnbiTaTenbHbIM CUrHanoM. HeonpegeneHHOCTb 3Toil BenuuuHb! 06ycnosne-
Ha MOrpeLUHOCTBI0 YCTaHOBKM YacToThl MCMbITATENbHOrO reHepaTopa;

- PMg, — KanubpoBoYHbIi KOthPULMEHT M3MepuTens MOLHOCTU. Ero HeonpeaeneHHOCTL yKasbiBaloT B cepTu-
dmKaTe KanMbpoBKM M3MEPUTENSA MOLLHOCTU. py BLIMUCIIEHNM CYMMapHOI HeONpeAENeHHOCTU 3TON BENMUYUHLI cnefyeT
Y4YUTBIBATE HeonpeferneHHOCTb KanubpoBkK, HeMMHERHOCTE U Apeiid. O4YeBUAHO, YTO KanubpoBOYHLIA KoadduuneHT
COXpPaHSIeT B OCHOBHOM MOCTOSIHHOE 3HaYeHWe B Npefenax UcrbITaTenbHOoi NoNockl YacToT. Ecnu nsmeHeHusiMm kanubpo-
BOYHOro kKoadhdULMeHTa B Npeaenax UcrbiTaTenbHOW Monockl YacToT NpeHebpeyb Herb3s, COOTBETCTBYIOLLYIO COCTaBMs-
FOLLYIO HeomnpeAeneHHOCTU Y4UTLIBALOT Npu pacyerTe;

- FLg — nonpaska Ha HepaBHOMepHOCTE YX ncnbiTarensHoro reHeparopa (cm. 6.3.2). Oxuaaemoe 3HaueHue SToi
BeMUYmMHbl paBHo 0 AB, a BEPXHUIA U HUXKHWIA Npefernbl MOryT BbIThb MOMyYeHbl NYTEM U3MEPEHNiA Unu 13 cneyudukalmm,
npv Hanuyuu;

- FLo — nonpaska Ha HepaBHOMEPHOCTb YX U3MepPUTENbHO| Lenn Mexay BbIXOAHBIM MOPTOM UCNLITaTeNbHOro
reHepatopa u noptom MO YCPC. Ee oxugaemoe 3Ha4eHne paBHo 0 4B, a BepxHUiA M HWXKHWIA npegenbl MoryT 6biTb nony-
YeHbl NMyTeM U3MePeHUst BHOCUMbIX NMOTePb B COOTBETCTBUM ¢ 6.3.4,

- R — nonpaeka Ha HEBOCNPON3BOAUMOCTE U3MEPUTENIEHON YCTAHOBKM U KOHTPONBHO-U3MEPUTENBHOIA annapary-
pbl. Ee oxuaaemoe 3HaveHne pasHo 0 4B, a cTaHAapTHOE OTKIIOHEHWE OLeHUBAIOT NMyTeM NOBTOPEHUS HECKOSIbKUX Hesa-
BMCHMBIX MPOLIECCOB YCTaHOBKW YPOBHS. [TOBTOPbI AOMKHbI ObiITb CNNAaHUPOBaHbLI TakuM o0bpasoM, 4Tobbl cnocobeTBoBaTh
BbISIBNIEHUIO OCHOBHbIX MPUYMH HEBOCMPOM3BOAUMOCTH, TaKUX KaK M3MEHEHUA OKpyXaloLeil cpebl (TeMnepaTypa 1 Bnax-
HOCTb), KabernbHble pazbeMbl, Apeiid AMeKTPOHHEIX NPUGOpPOB, pasHble ONepaTopkbl N pas3nnyns B KOMMOHOBKE.

A.3 dopmyna ansa pacuyeta HA n ee npumMeHeHue

HW paccunTbiBaloT B norapudMnyecknx eanHnLax, 4tobel Nony4nTb eanHoobpasme ¢ cocTaBnAWMUMMN Heornpe-
[leNeHHOCTU N3MEPEHNst UCNBITATENBHOMO YPOBHSA CNEKTPansHOW NMOTHOCTU MOLWHOCTU (HanpuMep, aMnNnuTyaHas Xxapak-
TepuCTMKa U3MepUTENst MOLLHOCTM U KanubpoBka BHOCUMEBIX MOTepb aganTepa), 06bluHO BhipaXeHHbIMU B AB. Cnepo-
BaTeNbHO, OLEHKa COCTaBNAOLWMX TakKe AoMKHa OblTh BhlpaXeHa B norapudMuyecknx eguHuLax (Hanpumep, abm/u).

CnekTpanbHas nNnoTHOCTb MOLLHOCTW AOMKHa GblTh OTpaxeHa B oT4eTe 06 UCTbITAaHUSIX B 3HAYEHUU Hauny4len
OLIEHKM U ee pacLLMPEHHOW HeonpeaeneHHoCTM.

Hwxe npuBeaeH NpuMep NMpefCcTaBneHnss HEONPEAENeHHOCTU U3MEPEHUI:

- B NorapumMmyecknx eguHuLiax

SD =-49,3 nbm/Ty + 2,8 ab;
- TO e caMoe B NTMHeliHoM MacluTabe
SD = 11,7 BT/l + 32 % — 48 %.

PacyeTHoe 3HaveHne HY MoXeT ObITb MCMOMb30BaHO B pa3nuyHbIX LENSAX, HanpuMep, B COOTBETCTBUU ¢ TpeboBa-
HUSIMW CTaHAapPTOB Ha KOHKPETHbIE BUAbI NPOAYKLUA UK NPU akkpeauTauun nabopatopwuii. Ho pesynirathl 3TOro pacyeta
He JoImKHbl BbITb MCMONb30BaHbI NPU HACTPOIAKE MCMBITATENbLHOIO YPOBHA, BO3AehcTBylolero Ha MO Bo BpeMsi npoBese-
HUS UCMbITAHUNA.
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MpunoxeHne B
(cnpaBouHoe)

O6ocHoBaHMe BbIOOpa NOAXOAAWEro UCTOYHMKA WUPOKONOSIOCHOIO NOMEX0oBOoro curiana. Mudop-
MaLuua O reHepauvv UCNbLITATESIbHOIO CUrHana

B.1 OOwwme nonoxeHus

B HacTosilem cTaHAapTe B Ka4yeCTBe WUCTLITATENbHOrO CUrHana NPUHATO UCTONb3OBaHWE LUMPOKOMOSIOCHOMO CUr-
Hasla ¢ orpaHMYeHHOI nornocoi nponyckaHus. LLInpokononocHbIe cUrHasnbl ¢ orpaHUYeHHoW NONOCOI NponyckaHUst MoryT
6bITb cPOPMUPOBaHbI pa3fMyHbIMKU cnocobamu. [Npu oLeHKe YCTORUMBOCTM K NOMexaMm, Co3faBaeMblM UMMYSTbCHBIMMW UC-
TOYHUKaMM SMEKTPONUTaHUS U aHanoruYHbIMU NpUGopamu, MOXET BbiTb AOCTAaTOYMHO UMNYNLCHOMO cUrHana. [ns cucteM
CBS3U (HanpuMep, CBSI3W MO NIMHWK 3neKTponepegayun) bonee nNoaxoaAWMUM B Ka4eCTBe UCTOYHWKA NOMEX NpefCTaBNseTcs
YCTPOWCTBO MYNBTUMIIEKCUPOBaAHUA C OPTOroHarnbHBIM YacTOTHLIM pasgenerHneM kaHanos (OYPK). B yactoTHou obnactu
(6e3 yyeTa ha3oBoro yrna) curHasel 3Ty BbIMMSAST BeCbMa MOXOXUMU, HO BO BpeMeHHOW 06nacT OHU CyLLeCTBEHHO OT-
nuuatotcs. B npunoxeHun B npuBegeHbl HEKOTOPLIE peKOMEHAALIMU NO peanu3aLym LUIMPOKONONOCHLIX CUrHarnoB ¢ orpa-
HWUYEHHO Nornocoi YacToT, U AaHo o6ocHoBaHMWe Bhibopa Genoro Wwyma B kavyecTBe NpegnovTUTENbHOro curHana. Kpome
TOro, NpuBeAeHHas UHOPMaLMa MOXET ObiTb NonesHa Npu oLeHke xapakTepucTuk AMC ¢ ncnonb3oBaHUeM CUrHanos,
oTpaxatoLnx 0COGEHHOCTM pearnbHOro UCTOYHUKA NMOMEX.

B.2 MpuHUMNBbI FeHepaLum WKPOKONONOCHOIO CUrHaNa ¢ orpaHU4YeHHOM Nonocoi YacToT

B.2.1 OOwue nonoxeHus

MpvBegeHHbIE HIDKEe NPUMEPk! He ABASIOTCA UcHepnbIBaloWMMK, HO AOCTATOYHbI ANA NOACHEHUA NPUHLUMNOB reHe-
paLuu WMPOKOMOMOCHOro CUrHana.

MoXHO BbIAENNUTE TPU OCHOBHbLIX cNocoba reHepaLm LUIMPOKONONOCHOMO CUrHarmna ¢ orpaHUYeHHON NONOCco YacToT:

- UCMonb3oBaHue reHepaTopa LWMPOKOMOIOCHOTO CUrHarna u orpaHu4eHne Nosockl YacToT € MOMOLLbIO NOMOCOBOrO
unsTpa (MpUMeHeHne puandeckoro LWyma, ncesaocnyvyanHoro wyma),

- Ucnonb3oBaHue VMMYNLCHOro reHepaTopa ¢ Hajnexalyen hopmMoin umnyneca;

- reHepauus curHana, KoTopblil U3HayanbHO COAEPXUT TOMNBLKO COCTaBnAloLLMe cnekTpa B Npeaenax ycTaHoBMNeH-
HOW nonockl YacToT (cxema OYPK).

B.2.2 NeHepauusa UCTUHHOrO criyyaHoro wyma

Mpw reHepaumun cry4aitHoOro Lyma Mcronb3ylT UCTOMHUK Genoro wyma (HanpuMep, ApoboBoi LYM NonynpoBo-
LiHUKoBOro Anofa). [Ans hopMUpoBaHUs Nonockl 4acToT UCNOMb3YIOT NOMOCOBON (DUNLTP, OrPaHNYUBaIOLLWIA CNEKTP Bbl-
XOAHOro curHana reHeparopa Liyma fo TpebyeMbix 4acToT [cM. pucyHku B.1a) u B.1b)]. MonyyeHHkli cnekTp curHana
onpeaenseTca XapakTepucTukamu punsrpa. [ns obecneveHns TpeboBaHWin K KpyTU3HE cnaja Ha rpaHuLax nosnockl Npo-
nycKaHua HeobxogMMo peann3oBaTh UETPLl BbICOKOrO NOpsAKa.

B.2.3 MceBpocnyualiHasa WymoBasi nocrneaoBaTeNbHOCTb

MNcTouHWK 6enoro LyMa MOXHO UMUTUPOBaTL CyYaiHOoW YMCIOBOI MOCNEA0BaTENbHOCTLIO, 3arpy»KeHHOI B NaMsATb
reHepaTopa konebaHuii nponasonbHoOi hopmMbl. C Lenbio YNpoLeHUsa peanvaanuumu nonocoBoro unsrpa nocriefoBaTtenb-
HOCTb BbIGOPOK MOXET BbITh MOATOTOBMIEHa CrielMarnbHeIM 06pasoM. Takum o6pasoM, Ha BbIXOAE reHepaTtopa konebaHui
Npou3BonbHON hopMbl NOoTPebyeTcs TonbKo hUnBTP 3epKaribHbIX YacToT (CM. pucyHok B.2). IMNpu Buibope aocTaTodHo
BbICOKOW 4acToThl AUCKpEeTU3aLMK koriebaHuiti npon3BonbHON POPMbI KOHCTPYKLMS YKasaHHOIo UnTpa nony4aeTcs npo-
L&, YeM KOHCTPYKLMS dunsTpa B cryyvae reHepauum 6enoro LWyma. YactoTa cpesa unsrpa 3epkarnbHbIX 4acToT 06bIYHO
COCTaBNAET MNOMOBWUHY 4acTOThl AUCKPETU3aLUL.

McTOuHMK Wwyma MonocoBoii unbTp

e
|

a) MpuHumn paboTkl reHepaTopa cny4aiHoro wyma
PucyHok B.1, nucT 1 — McTouHuk 6enoro wyma
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YpoBeHb, 46 (MKB)

XapakTepucTVKA MOOCOBOTO (PUbTPA 3aBUCAT OT TPEGOBAHWIA K KPYTU3HE cnafa, YCTaHOB/EHHbIX B HACTOSILLEM
cTaHgapTe.

b) Mpumep cnyyaitHoro LLyMOBOrO CUrHasia ¢ orpaHUYeHHoli nonocoii YacTot

PucyHok B.1, nuct 2

leHepaTop Kone6aHuii NpoV3BosIbHON (opMbI

PuUNbTP 3epKasibHbIX YacTOT

3anomuHatoLLee Lindppa/
YCTPOWCTBO aHaunor

Cxema 1I0r1yeckoro ynpasneHust

PurcyHok B.2 — TMpyHLUMN reHepaLymn LWMPOKOMNOI0CHOrO0 CUrHana ¢ OrpaHUYeHHON Nonocoi yacToT
Ha OCHOBe reHeparopa konebaHuii NPoM3BO/IbHON hOPMbI

Myctb cumBon s (f) 0603HaYaET CryyaliHyo YMCOBYIO NOC/Ef0BaTe/IbHOCTb. TaKoi CcUrHas He 3aBUCUT OT YacToTbl
(no KpaiiHeit mepe, B 4aCTOTHOM AMana3oHe A0 MOJIOBUHbLI YacTOTbl AUCKPETM3ALMK), €ro CNEKTP MOXET ObiTb BbIPAXEH B

YacToTHOW 061acTh kak S(co). PunbTpauma B 4aCTOTHOM 06/1acTK 03HaYaeT NpousBegeHne S(c0) Ha NepeAaToyHyHo Xapak-
TepucTuky dmnbtpa Hp(w).

MpsiMoyronbHas oyHKLMs Hn(co) B YacTOTHOW 06/1acTM UMEET BUA,
f1MpU|Q|<tn

Hn(co
(0 Ha gpyrmx yactoTax. (B.1)

CootBeTcTBYtOWasa yHkumsa hn(t) Bo BpeMeHHoW 06n1acT paBHa

hn{t) = (ton/rc) msine (con mo , (B-2)
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roe
sine (x) = sin (X)/x. (B.3)

XapakTepucTuka dounbTpa Ans cnekTpa TpebyeMoro curHana ¢ HWkHel rpaHnyHon vactotoin I, [—col—>"(co)] u
BEPXHEl rpaHnyHomn yactoToi f2 [—o2 ~* W2(00)] umeeT cnegyrowmii Bua;

HHco) = H2(co)-H 1(co). (B.4)
COOTBETCTBYIOLLMIA UMNYNbCHBIA OTKMK BO BPEMEHHON 061acTv paseH
HHt) = (co/a)' sine (cz m0 - (co/s1) msine (0J, mt). (B.5)

dunbTpaymsa cnyyaliHoii YncnoBOW NOCefoBaTe/IbHOCTM B YACTOTHOM 06/1aCTV 3KBMBA/IEHTHA OMepauun YMHOXe-
HVs.. Bo BpeMeHHoOIi 06/1acTh Takasi 06paboTka COOTBETCTBYET Onepauun CBepTKu

g(t) =77 (0 s(1). (B.6)

Mpu 3arpy3ke nocnegosatesnibHOCTK g(t) B namMATb reHepaTopa KonebaHuii Npon3BOIbHON hOPMbI NOYHaT CNekTp,
onpejesieHHbl B OCHOBHOW YacTu cTaHgapTa.

Ha pucyHke B.3 npvBegeHa nonyveHHast ¢ NOMOLLbI0 M3MEPUTEIbHOIO MPUEMHMKA (LETEeKTOp CPedHuX 3HauYeHWi,
nonoca paspewenuns 120 ky, war yactoTbl 50 KIL) CNeKkTpasibHas xapakTepucTuka reHepartopa konebaHuii Npov3Bosib-
HoOW chopMbl CO crefyoWnMM napameTpamu:

- YyacToTa guckpeTtusaumm 250 meraoTcyeTos/c;

- ANVTEeNbHOCTb BbI6OpKM curHana 500 mkc (125 000 oTcyeToB);

- 14-pa3psfHoe KogmpoBaHve Mo BepTuKanu;

- WMpMHA Monockl aHasiorosoro Tpakta 100 MIy;

- HWKHAA yacToTa AnanasoHa 150 ki,

- BEpXHsAs yactoTa AnanasoHa 80 Mru,.

YposeHb, b (VkB)

PurcyHok B.3 — CnekTp nceBAocy4vaiiHoro LyMOoBOro CUrHana ¢ orpaHMyeHHol nonocoii yactot
(paspeLuatoLian cnocobHOCTb Npu namepeHnn 120 ki)
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Ha pucyHke B.4 npvBefeHa BblI6OpKa BbIXOAHOrO CUTHas1a B (OYHKLMN BPEMEHU.

HanpsbkeHve, B

PucyHok B.4 — Bbibopka 13 rpacduka ncesgociyyanHoro LWymMmoBOro CUrHasia ¢ orpaHUYeHHOo’ Nonocoi YactoT
(nony4yeHa ¢ nomoLbo ocuunnorpada)

HekoTopble NpeacTaBieHHble Ha PbiHKE TUMbl FeHepaTopoB kone6aHuii NPOM3BO/bHON (POPMbI HE MMEOT BCTPOEH-
HOTO hUNbTPA 3epPKasibHbIX YaCcTOT. B 3TOM C/lyyae Ha BbICOKOUYACTOTHOM yYacTKe CrnekTpa 6yayT NpUcyTCTBOBaTb CUrHAbI
3epKasibHbIX YacToT (CM. puUcyHoK B.5). Insi nogaBneHnst ykazaHHbIX CMEKTPasIbHbIX COCTABSIOWMX TpebyeTca npumeHe-
HUE BHELUHero hunbTpa 3epKasibHbIX YacToT.

YpoBeHb, a6 (MKB)

PucyHok B.5 — CnekTp nceBAoc/ly4aiHoro LwymMoBOro CurHasna ¢ orpaHMyYeHHoR nosocoit Yactor
npy OTCYTCTBUM (OU/IbTPA 3ePKasIbHbIX YacToT
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NveeTcs elle 04HO OT/IMYME OT (hM3MYECKOTO LLIYMOBOIO CUrHas1a, onmMcaHHoro B B.2.2. MockosbKy A/iMHa nocnepno-
BaTE/NIbHOCTY BbIGOPOK KOHEUHA, CllydyaliHble nepuoabl A0/MKHbI coAepxaTth 6osee ueM (215- 1) BbIGOPOK, U ogHA U Ta Xe
nocsiefoBaTe/IbHOCTb AO/HKHA MHOTOKPaTHO BOCMPOU3BOAUTLCA FEHEpPaToOpPOM AJ1si MOMyYeHUsT HEMPEPbLIBHOTO CUrHasa.
MaTtemaTnyecky 3TOT NPOLECC MOXET GbITb NPEACTaB/IEH B BUAE CBEPTKU CUrHA/IbHOV BbIGOPKM KOHEYHON ANUHLI U rpe-
6eH4aToro curHana. B yactoTHOW 06nactu 3TO O3Ha4YaeT NMPoOM3BEAEHME CNeKTpa CUrHana, nosyvyeHHOro Ans OA4HON no-
cnepoBaTenbHOCTU, U rpebeHyaToro cnektpa. YactoTa cnefjoBaHusl rpeGHeil COOTBETCTBYET A/IMHE NOC/1eA0BaTeIbHOCTY.
Mpu gavHe nocnefoBatenbHOCTM 500 MKC rpebHM pasHeceHbl Ha 2 KIL, (CM. pUCYHOK B.6)

YpoBeHb, 4B (MkB)

PucyHok B.6 — Bblbopka 13 cnekTpa nceBfoCyqanHoro WymMmoBOro curHana ¢ orpaHuyYeHHol nosocoi YactoTt
(paspewatowas cnocobHocTb Npy n3mepeHun 200 y)

B.2.4 mnynbc

[Lpyroii cnoco6 nonyyeHusi LUMPOKOMOI0CHOTO CUrHaa CoCTOWT B NPSIMOM MCMOb30BaHUM Sinc-umMnybca [cm. dop-
myny (B.5)]. MonyyeHHbIi cnekTp MMeeT cneaylolime napameTpsbl:

- yacToTa guckpetmsaumm 250 meraoTcyeToBs/c;

- BANTENbHOCTL BbIGopkK curHana 200 mkc (50 000 oTcyeTos);

- 14-pa3psgHoe KoAupoBaHWe Mo BepTUKaNW;

- WMpVHAa Monockl aHasiorosoro Tpakrta 100 MIy;

- HWXHAA YyacToTa AnanasoHa 150 ki,

- BEpXHAA yactoTa AnanasoHa 80 Mru,.

padhvk curHana npvBedeH Ha pucyHke B.7 (paspeluarowias cnocobHOCTb Npu namepernmn 120 k).
Ha pucyHke B.8 npuBegeH rpacdvk BO BpeMeHHON 06n1acTh. DTOT CUrHaUT XapakTepusyeTcs HeyaoBleTBOpUTE/b-

HbIM MNWK-CPAKTOPOM, T. €. OTHOLUEHMEeM amMNIUTYAbl NUKa K CPeAHEMY YPOBHIO. YCUNUTENb JO/DKEH UMETb Haanexatiuii
OVHaMUUEeCcKMii auanasoH AN Nepefayn NMKoBOro 3HaYeHUst 6e3 UCKaKEeHWA.
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YpoBeHb, 46 (MKB)
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PucyHok B.7 — CneKTp UMNy/IbCHOTO CUrHaa c OrpaHuyeHHOl Nonocoi YacToT
(paspewwatowas cnocobHOCTL Npy n3mepeHun 120 ki)

HanpskeHune, B

PurcyHok B.8 — Mpathuk MMNynbCHOrO CUrHasia ¢ orpaHUYeHHO Nonocoli NponyckaHWs BO BPEMEHHOI o6nacTtu
(nonyyeH ¢ nomoLblo ocuuninorpada)

MocnepoBaTeNbHOCTL BblpabaTbiBaeMbIX reHepaTopoM MMMY/LCOB BO BPEMEHHOW 061acTu xapakTepusyeTcs rpe-
6eHYaTbiM CNEKTPOM B 4aCTOTHOIM 0651aCTW, KOTOPbIA MOXHO BUAETb MPW AOCTATOYHO BbICOKOM paspelueHun (CM. pucy-
HOK B.9 npu wuprHe nonockl nponyckaHnsa 200 ).
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YpoBeHb, b (VkB)

Yacrtora, MI'y

PucyHok B.9 — Bupa cnektpa MMMy/IbCHOTO CUrHana ¢ orpaHMyYeHHOn Nonocoi nponyckaHus
(paspelwarowas cnocobHOCTb nNpy namepeHun 200 ')

B.2.5 Cxema OYPK

Camblii COBpEMEHHbI CNOCO6 NOMYYEHNS LLUMPOKOMOOCHOIO CUTHaIa — UCNo/b30BaHne cxembl OYPK, nockosbky
OHa SIB/ISIETCA OCHOBOM /19 MHOMMX COBPEMEHHbBIX CUCTEM CBS3W. B aTOM ciiyyae nosnesHbiM MHOPMALMOHHbIM CUTHA/IOM
CNYXWT BEKTOP KOMM/IEKCHbIX CAyYaliHbIX yncen (3HauyeHus cumsosos |, Q).

KOMMOHeHTbI BeKTopa MOAY/NMpOBaHbl MO YMC/Y HECYLUMX 4acToT, OTCTOALWMX ApYyr OT Apyra Ha 1/TsymbO| (rge

"T'syba
BMecCTe
Cnekrtp

— [JIMHa cMmBOna). Heckosbko CMMBOJIOB C/yYaiHOro MHGOPMALMOHHOIO CUrHana MoryT 6biTb CrpynnMpoBaHbI
. 3aTeM BpeMeHHylo nocnefjoBaTe/lbHOCTb 3arpyxatoT B NamaTb reHeparopa konebaHunii NpousBosibHOW OpMbI.
BbIXOJIHOTO CUTHana MMeeT cnegytoLine napameTpbl:

yactoTa guckpetusaumm 250 oTcyeToB/C;

AnuTensHocTb cumBona 100 MKC —>pasHoc Hecywmx 10 kI,

nonoca yactotT ot 150 kl'y go 80 MINy — 7 985 HecyLwmx;

NATb CUMBOJIOB CO CNy4aliHbIM MHPOPMALMOHHBIM CUTHASIOM AIMTENbHOCTL NocnegoBaTenbHOCTM 500 MKC;
14-pa3psHoe KofMpoBaHWe Mo BePTUKasIN;

nosioca 4acTtoT aHasioroBoro Tpakrta 100 Mru,

®opma crnekTpa nokasaHa Ha pucyHke B.10. MoCKO/bKy reHepaTop HEMPEPBLIBHO NMOBTOPSIET MOC/ef0BATENBHOCTb,
thopmupyeTcs rpe6eHuaTblii CNekTp, KOTOpbIi MOXET GbiTb OGHAPYXeH NpU [AOCTATOYHO BbICOKOM paspeLlleHuu, Kak no-

Ka3aHO

Ha pucyHke B.11.
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YposeHb, ab (MkB)

PucyHok B.10 — CnekTp curHana OYPK (paspelwatowiasi cnoco6HOCTb Npu namepeHmn 120 ki)

YpoBeHb, b (MKB)
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PucyHok B.11 — Bbibopka u3 cnektpa curHana OYPK (paspeLuatolias cnocobHocTb npu namepexHun 200 )

MexaHu3Mm co3fgaHus BpEMEHHOVI nocsiefioBaTeNlbHOCTM Ha ocHoBe cxeMbl OYPK no3sonseT peanusoBatb Npous-
BOJIbHbII cnekTp. BO3MOXHO, Hanpumep, KOMMEeHCMpoBaTb YacTOTHYH 3aBUCMMOCTb YCUIUTEIA MOLLHOCTMH, kabeneii n

YCP. Ha pucyHke B.12 npuBefeH npumep crnekrtpa, B KOTOpom Ha yactote 30 MIL ypOBeHb CKauykooOpa3HO najaeTt Ha
10 pb.
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YposeHb, ab (MkB)

Yactota, MI'y,

PucyHok B.12 — CnekTtp curHana OUYPK co ckaykom ypoBHS Ha yacTtoTe 30 My (paspewatowas cnocobHOCTb
npu n3mepeHnn 120 ku)

B.3 BbIGOp NpeAnoOYTUTENBHOTO MCTOYHUKA LUMPOKOMO/IOCHOTO CUTHAaNa

CyuiecTByeT HEeCKO/IbKO CMOCO60B CO3AaHMs LUMPOKOMNOIOCHOTO MCMbITaTebHOTO curHana (cm. Taénuuy B.1). Ans
NCCenoBaHNsl KOHKPETHbIX npobiem SMC LenecoobpasHo MCnosb3oBaTh TUM CUrHaMa, afekBaTHbIi UCTOUHUKY MOMEX.
OfHaKo B c/lyyae OCHOBOMO/AraloLero ctaHaapTa, Lebio KOTOPoro SBASETCa UMUTaLMS PasfivuHbIX TUMOB UCTOUYHUKOB
nomex, 4O/MKEH 6biTb ONpeaeneH NpuemeMblii KOMNPOMUCCHBIV BapuaHT MOMEXOBOTO CUrHasa.

Ta6nunua B.1l— CpaBHeHVe METOLOB reHepauuu curHana tuna 6enoro wyma

MpUMepbI UCTOUHMKOB MOMEX

Bug
LLVPOKOMO/IOCHOTO Mpeobpasosare/m [lpyrvie cuctemb! mcninr?:::;g%ro
4acToThl, UMMY/bCHbIE
curHara ay1a My, CBs13b Mo J19M CBA3U(aBYXTOHEYHOE 060pyaoBaHst
VCTIbITaHWiA VICTOHHVKA COeHEHVIE)
3/MEKTPONUTAHA
+
LLym 0 (B cnyyae vMMysibCHOM + +
MOZynALMN)
Mmnynsc t+ - -
Y. (ycunutens)
0
OYPK 0 ++ ++ (onpepenenne
TpebyembIX napameTpoB)

[ns ueneii ocHoBononarawLLero CTaHfapTa onTuMasibHbIM npeacTtaBnAaAeTca UCTOYHUK Lyma C OFpaHI/I‘-IEHHOM no-

10COWA YacToT.
Wcnonb3oBaHne cxembl OYPK notpebyeT onpeaenerHns cTpyktypbl OUPK (Yncna Hecywmx 4acToT, pacnosiokeHus

HECYLLMX, UHTEPBasIA MEXZY HECYLMMM UT. 4.), 4To6bl 06ecneynTs BOCNPOV3BOAMMbIE PE3Y/bTATbl UCMbITAHWIA.
VIMNyfbCHBIN CUTHAN HEeaeKBaTHO UMWUTUPYET CBOICTBA MOMEXOBLIX CUTHAIOB, HANpPUMep OT JIMHUM CBsi3n 1o J13M

nnn apyrnx CUCTtem CBA3N.
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MpunoxeHune JA
(cnpaBouHoe)

CBeiIeHUs1 0 COOTBETCTBUM CChIFIOYHbIX MEXAYHAPOAHbLIX CTAHAAPTOB
MEeXrocyAapCcTBeHHbLIM CTaHaapTam

Tabnuya OAA1

O60o3HauYeHWe CChINOYHOTo CTeneHb OGo3HaueHWe 1 HanMeHoBaHWe COOTBETCTBYHOLLETO
MeXAyHapoJHoro cTaHgapTa | CooTBETCTBUS MeXrocyAapcTBeHHOro cTaHAapTa
IEC 60050-161 MOD [OCT 30372—2018 (IEC 60050-161:1990) «CoBMeCTUMOCTb TEXHUYe-

CKUX CPEACTB AreKTPOMarHUTHasa. TepMUHbI U onpefeneHus»

|IEC 61000-4-6:2013

*

CTBUA CTaHZapTa:

* COOTBETCTBYIOLLWI MEXIOCYAapCTBEHHbIN CTaHAapT OTCYTCTBYET. [lo ero NPUHSTUS peKOMeHAYETCs UCMoSb3oBaTh
nepeBof Ha PYCCKMii S3bIK JaHHOTO MEXAYHapOAHOro cTaHAapTa.

[MpuMeyaHune—B HacToswWeNn Ta6nv|qe MCcnosbL30oBaHO cnejyroLllee ycnosHoe 0003HaYeHNe CTEMNEHN COOTBET-

- MOD — moaunduumpoBaHHbIiA cTaHgapT.
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