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Mpeancnosue

Llenn, oCHOBHblE MPUHLMMBI U OCHOBHON NOPSAAOK NPOBEAEHUs paboT No MEeXrocyaapCTBEHHON CTaH-
aaptusauun yctadosneHsl FTOCT 1.0—92 «MexrocygapcTeeHHasa cuctema craHgaprusauyun. OCHOBHbIE NO-
noxxexuay n NOCT 1.2—2009 «MexxrocygapcreeHHaa cucrema craHgaprusauuu. CtaHgaptel Mexrocyaap-
CTBEHHblE, MpaBuiia U pekoMeHaauuu no MEXroCy4apCTBEHHOM craHgaptu3dauuu. Mpasuna paspaboTtku,
NPUHATUS, NPUMEHEHUS, OOHOBINEHUSA U OTMEHBI»

CBeaeHus O cTaHaapTe

1 NOOAIOTOBNEH CaHkT-Metepbyprekum punuanom «JleHuHrpaackoe otaeneHue HayduHo-uccneno-
BaTenbLCKOro nHetutyta paguoy» (bunuan eryrt HUMP—JIOHUNP) n TexHu4eckum KOMUTETOM MO cTaHaap-
Tnsaummn TK 30 «3neKkTpoMarHuTHas COBMECTUMOCTb TEXHUYECKNX CPEACTBY

2 BHECEH ®eaeparnbHbIM areHTCTBOM N0 TEXHUYECKOMY PerynupoBaHuio u metpororum (PoccraHgapt)

3 NPUHAT MexrocyaapCTBeHHbIM COBETOM NO CTaHAapTu3auuu, MeTpornorum u ceptudukalum (npo-
Tokon ot 25 mapta 2013 r. Ne 55-1)

3a NpuHATUE NPOroNocoBanm:

KpaTkoe HauMeHoBaHWe cTpaHkbl Kog ctpaHeino MK CokpallyeHHoe HauMeHoBaHWe HaLMoHanbHOro opraHa
no MK (MCO 3166) 004-97 (NCO 3166) 004-97 no cTaHgapTuU3aLun
Benapycbk BY loccTanpapt Pecnybnuku benapycb
Kuprusus KG KblprelacTaHgapT
Mongoea MD Mongosa-CTaHgapT
Poccus RU PocctaHaapt
TapXxukucTaH TJ TapxukcTaHaapT
YabekunctaH uz AreHTCTBO «Y3cTaHAapT»
YkpavHa UA locnoTtpeberanpapT YkpauHol

4 Tpukaszom deaepanbHOro areHTCTBa N0 TEXHUYECKOMY PErynupoBaHUIO U METPORNOrumn ot 22 nionsa
2013 r. Ne436-cT MexrocyaapcTeeHHblit crangapt MOCT 30805.16.1.1—2013 (CISPR 16-1-1:2006) eseaeH
B AeliCTBME B Ka4yecTBe HauuoHanbHoro cravaapra Poccuickon deaepauun ¢ 1 ansapsa 2014 r.

5 Hacroswui craHgapt moauduuupoBaH MO OTHOLWEHUID K MexayHapoaHomy ctaHgapty CISPR
16-1-1:2006 Specification for radio d/Sturbance and immunity measuring apparatus and methods — Part 1:
Radio d/Sturbance and immunity measuring apparatus — Measuring apparatus (TpeboBaHua k annaparype
ANA U3MEPEHNA paguonomex n NOMEXOyCTOMYMBOCTM U METOAbI U3MepeHui. Yacte 1-1. Annaparypa ans us-
MEpEeHUs paanonoMex u NOMExoyCcTon4MBOCTU. MiameputenbHas annaparypa).

MexayHapoaHuii ctaHgapt CISPR 16-1-1:2006 noarotosneH MexayHapoaHbiM cneunanbHbiM KO-
mutetom no paguonomexam (CISPR) MexayHapoaHoi anekTpotexHudeckon komuccun (IEC), noakomute-
ToM A «M3mepeHua paguonomex U CTaTuCTMYeckue METOAbI».

Hacrosiuiee o6veanHeHHOEe nsganne mexxayHapoaHoro ctasaapra CISPR 16-1-1 Bkniovaet B cebs BTO-
poe nsnanue, onybnukosaHHoe B 2006 r. u MUsmeHenune 1 (2006 ).

[NepeBof C aHrNMIICKOro A3bika (en).

HaumeHOoBaHME HACTOALErO CTaHAApTa M3MEHEHO OTHOCUTENbHO HAUMEHOBAHUS MEXOYHAPOAHOTO
craHgapra Ans npuseaenus B coorsercrenm ¢ FTOCT 1.5—2001 (noagpasaen 3.6).

CCbINIKM HA MEXAYHAPOAHbIE CTAaHAAPTbI, KOTOPbIE NPUHATHI B KAYECTBE MEXTOCYAapPCTBEHHLIX CTaH-
apToB, 3aMeHeHbl B pasaene «HopmaTUBHbIE CCbINKU» U TEKCTE CTaHAapTa CCbIfIkaMu Ha COOTBETCTBYIOLLNE
MEXTOCYAapCTBEHHbIE CTAHAAPTLI.

HdononuutensHble dpasbl U CNOBa, BHECEHHbIE B TEKCT CTaHAapTa ANA yTOYHEeHUA obnactu pacnpo-
CTpaHeHus u o0bekTa craHgapTusauum, BolaerneHbl NONMy>XUPHbIM KYPCUBOM. TEPMUH «PagnovacToTHOE BO3-
MyLeHuey («radio d/Sturbance») 3ameHeH Ha TEPMUH «MHAYCTPUanNbHaA paguonomexay B Lensax coonioae-
HUS MPUHATON TEPMUHOSOTUM.

CBeaieHnsi 0 COOTBETCTBUU MEXTOCYAAPCTBEHHbIX CTaHAAPTOB CCbINMOYHBIM MEXAYHAPOAHbIM CTaHAap-
TaM npuBeAeHbl B AONOMHUTENLHOM NPpUNoXeHumn JA.

CTteneHb COOTBETCTBUA — MoaubuumpoaHHasa (MOD).
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CTaHgapT NoAroToBMEH Ha OCHOBE npumeHeHusa MOCT P 51318.16.1.1—2007 (CUCTIP 16-1-1:2006)

6 BBEJEH BMNEPBbIE

NHpopmayusa 06 uameHeHUsIX K Hacmosawemy cmaHd0apmy nybnukyemcs 6 exxea00HOM UHQOpmMayUoH-
HOM yKasamerse «HayuoHanbHbie cmaHO0apmbly», a MeKcm U3MeHeHUl U rorpasoK — 8 eXXeMECSAYHOM UH-
ghopmayuoHHOM yKkaszamerne «HauyuonanbHbie cmaHdapmeiy. B criydae nepecmompa (3aMmeHbl) unu OMmmeHb!
Hacmosweao cma+Hdapma coomeememesyrowee yeedomeHue 6ydem onybrnuKko8aHo 8 eXeMeCI4YHOM UHGOP-
MayuoHHOM yKkasamene «HayuoHanbHbie cmandapmbiy. Coomeememsyouas uHgpopmayus, yeedomneHue
U meKcmbl pasmMellaromces makxe 6 UHghopmMmaluoHHOU cucmeme o06leeo rnonb3oeaHus — Ha ohuluanbHOM
calime ®edeparnbHO20 azeHmemea rno MexHU4eCKoOMy peaynuposaHuto U Mempoozuu e cemu lHmepHem

© CraHgaptuHdopm, 2014

B Poccuiickon ®egepauun HaCTOALWMI CTAHAAPT HE MOXET ObITb NOMHOCTLIO MU YACTUYHO BOCMPOM3-
BEAEH, TUPAKMPOBAH W PacnpoCTPaHEH B ka4eCTBe opuLmuansHOro usganus 6es paspelueHns degepansbHoro
areHTCTBa Nno TEXHUYECKOMY PEryrnmpoBaHUIO U METPONOrMK
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MonpaBka k MOCT 30805.16.1.1—2013 (CISPR 16-1-1:2006) COBMeCTUMOCTb TEXHUYECKUX CpeacTB
anekTpoMardHuTtHasa. Tpe6oBaHMA K annapartype Ons U3MEpPeHusi napamMeTpoB MHAYCTPUANbHbIX
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HUA NapaMeTpPoB UHAYCTPUASIbHbIX PAagQUONOMEX U NOMEXOoyCcTonYuBoCcTU. MpuGopbI Ans usmepeHus
UHAYCTpUarbHbIX paguonomex

B kakom mecTe HanevaTtaHo [ormkHo 6bITb
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(MYC Ne 7 2019r)
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rOCT 30805.16.1.1—2013 (CISPR 16-1-1:2006)
[FTOCT P 51318.16.1.1—2007 (CUCIIP 16-1-1:2006)]

M E X T OCY.LAPGCTUBETUHTHUbB # C TAHJAJAPT

COBMECTUMOCTb TEXHMYECKUX CPeACTB 3reKTpoMarHuTHas

TPEBOBAHUA K ANNAPATYPE 011 UBMEPEHUA NMAPAMETPOB
UHAYCTPUATNBbHbIX PAOVNOMNOMEX ¥ MOMEXOYCTOUYMBOCTU U METOLbI UBMEPEHUA

YacTtb1-1

AMNNAPATYPA AN U3MEPEHWA NAPAMETPOB WHAYCTPUAJIbHbBIX PAAVNOIMOMEX
U MOMEXOYCTOUYMBOCTWU.
NPUBOPLI ONA USMEPEHUA MHAYCTPUAIIbHbBIX PAOVUOMOMEX

Electromagnetic compatibility of technical equipment.
Specification for radio disturbance and immunity measuring apparatus and methods.
Part 1-1. Radio disturbance and immunity measuring apparatus.
Measuring apparatus

Darta BBeaeHusa —2014—01—01

1 O6bnacTb NnpuMeHeHus

HacTosAwui ctaHgapT ABNSETCA OCHOBOMONAralowmuM CTaHAapTOM, YCTaHaBMUBAIOLLIMM XapakTe pucTu-
KM M Ka4eCTBO (PYHKLIMOHMPOBAHUA annapaTtypbl AN UBMEPEHUS HANPSHKEHUSA, TOKa U HanpPsXKeHHOCTM nons
uHaycTpuanesHbix paguonomex (MPIM) B nonoce yacror ot 9 kl'y Ao 18 Mu,.

B HacTosILLEeM CTaHAapTe YyCTaHOBNEHbI TaKke TpeboBaHUs K CneLManu3npoBanHbIM npudopamM ans us-
MepeHuii npepbiBUCTbIX UPTT.

YcTaHOBNEHHbIe B cTaHaapTe TpeboBaHus obecneunBaloT U3MEepeHne LLUMPOKONOMOCHLIX U Y3KOMo-
nocHbIx NPT,

Hacrosiwui ctaHaapT pacnpocTpaHsieTcs Ha cneaylowme suabl uamepurenen UPTI:

a) UsMepuTenbHbIA NPUEMHUK C KBA3UMUKOBbLIM AETEKTOPOM,;

b) nsmeputenbHbIN NPUEMHUK C AETEKTOPOM NUKOBbLIX 3HAYEHUN;

C) U3MEpPUTENbHBIA NPUEMHUK C AETEKTOPOM CPEAHUX 3HAYEHUIA;

d) U3sMepuUTENBHbIN NPUEMHUK C IETEKTOPOM CPeAHEKBAAPATUUECKUX 3HAYEHUN.

Tpe6GoBaHUs1 HACTOSILLETO CTAHAAPTA AOMKHbI BbIMOMHATLCA HA BCEX 4acTOTaX U AN BCEX YPOBHEN Ha-
npsbkeHusi u Toka MPI B npeaenax aunana3oHos usMmeperHnin CUCTIP, ycTaHOBAEHHbIX ANA U3MEPUTENbHOro
obopyaoBaHusl.

MeToabl uamepeHuin yctaHoBneHsbl B [1], o6wan uHpopmaums, OTHOCALLAACA K paauonomMexam npuse-
AeHa B [2]. CBeaeHust 0 HeonpeaeneHHOCTN U3MepeHui, cTaTucTuke n moaenuposanum Hopm UPI npuseae-
Hbl B FOCT 30805.16.4.2 u [3].

2 HopmatuBHbI€ CCbISIKU

B Hacmosuiem cmaHOapme ucnosib3068aHbl HOPMamueHble CCbITKU Ha cnedyloujue cmaHoapmsi:

IOCT 14777—76 Paduonomexu uH8ycmpuansHble. TepmuHbl u onpedeneHus

FOCT 30372—95 Coemecmumocmb MexHUYECKUx cpedcme 3nekmpomazsHuUmMHasa. TepMuHbl
u onpedeneHus

FOCT 30805.11—2002 (CUCIIP 11—97) Coemecmumocme MexXHUYECKUX cpedcme 371eKmpomaa-
HumHasn. Paduonomexu uHOycmpuanbHble OM NPOMbIWIIEHHbIX, HayYyHbIX, MeOUUUHCKUX U 6bimo-
ebix (IMHMB) ebicokoyacmomubix ycmpolticme. Hopmbi u Memo0dbl ucnbimanull

OCT 30805.14.1—2013 (CISPR 14-1:2005) Coemecmumocimb mexHuUYyeckux cpedcme ycmpoli-
cmea. Boimoesie nPubopkl, INeKMpPUYecKUe UHCMPYMeHMb] U aHanoa2uyHble ycmpoticmea. Paduo-
nomexu uHlycmpuanbHbie. Hopmbl U MemoObl usMepeHull

N3pgaHue odouumanbHoe



rocTt 30805.16.1.1—2013

I'OCT 30805.16.4.2—2013 (CISPR 16-4-2:2003) CoemecmumMocmp mexHUYeCKUX cpedcme 3Jiek-
mpomazHumHas. HeonpedeneHHocmb usmMepeHul 6 obracmu anekmpomazHUMHoOU coemecmumocmu

MpuMedaHue— Mpu NONL30OBaHUM HACTOSILLMM CTaH4apToM LienecoobpasHo NpoBepUTb AeiCTBIE CCbINoY-
HbIX CTaHAapTOB B MHGPOPMaLMOHHO! cucTeMe obLuero nomnb3oBaHWs — Ha oduuuansHoM caiiTe degepansHoro areHT-
CTBa Mo TEXHUYECKOMY PEryIIMPOBaHUI U METPOMOTUN B CETU MHTEPHET UM MO €XeroqHoMy MHGPOPMaLMOHHOMY yKasa-
Tento «HaunoHanbHbIe cTaHAapThi», KOTOpbIA Ony6BnMKoBaH Mo COCTOSHUIO Ha 1 AHBaps TeKyLero roga, 1 no Bbinyckam
@XeMeCsHHOro MHOPMaLMOHHOro yKasaTens «HaunoHabHble cTaHAapTI» 3a TeKyLwmii rog. ECrin cChinoYHbIi cTanaapT
3aMeHeH (M3MeHeH), TO MpM Nomnb30BaHUM HACTOSILLMM CTaHAAPTOM ClefYeT PYKOBOACTBOBATLCA 3aMEHSHOLLMM (M3MEHEH-
HbIM) CTaHA4apPTOM. ECIM cChINOYHBIN cTaHgapT oTMeHeH Ge3 3aMeHbl, TO MOfoXeHue, B KOTOPOM faHa CChifika Ha Hero,
NPUMEHSETCA B YacTy, He 3aTparuBatoLLell STy CChImKy.

3 TepmuHbI 1 onpeaeneHus

B HacToALWeM cTaHgapTe npuMeHeHbl TepMuHbl N0 FOCT 14777, FOCT 30372, [4], a Takke cneaytowme
TEPMUHBI C COOTBETCTBYIOLLUMMU OMPEAENEeHNAMN:

3.1 wupuHa nonockl nponyckaHusa B, (bandwidth B,)): LUupuHa nonocs! 4acToT U3MEPUTENLHOMO Npu-
eMHuka (MM), Ha rpaHMLax KOTOPO 3HAYEHUE XapakTEPUCTUKM ero YacTOTHOM n3bupartensHOCTM paBHO 3a-
AaHHOMY 3Ha4YeHuto, AB. HaeKC «n» — 3aAaHHOoe 3HaYEHUEe XapaKTEPUCTMKN YaCTOTHON U3bupaTensHOCTH.

3.2 WwMpUHA UMNYNLCHOW NOSIOCHI NPONYCKaHUA B,-,,,‘D (impulse bandwidth B,-mp): BenuuuHa, onpeae-
nsemasi B COOTBETCTBUU C COOTHOLLUEHUEM

Bimp = A(t)max/(ZGo -18),

— NUKOBOE 3Ha4YeHKne ornbaroLLen Ha BbIXoAe KaHana NnpoMeXyTouHon Yactotel UM npu nogave
Ha ero Bxo4 uMnynbca nnowaabto /S;
Gy — KO3ULIMEHT YCUNEHUS KackafoB, NPEeALLECTBYIOLMX AETEKTOPY, HA LIEHTPanNbHON YacToTe
nornockl NPOMyCKaHUA.
B cny4ae gByX KpUTUYECKN CBA3AHHBLIX PE30OHAHCHBIX TPaHCOpMaTopoB Bimp =1,05B4 =1,31B3, rae By
1 By — 3Ha4YeHUsA LUMPUHbLI MOMOCkl NPOMyCKaHusl B TOYKax 6 n 3 A6 COOTBETCTBEHHO (CM. TalkKe NpUnoxe-
Hue A, NyHKT A.2).
3.3 nnowaaes umnynsca /S (MHorga HasbiBaeMasa MOWHOCTLIO UMNYILCA) (impulse area): Nnowaab
noa Kpueomn V(t), oTobpaxatoLLen 3aBUCMMOCTb UMIYTNbCHOIO HanpsbkeHUs oT BpeMmeHu, MkBe unu ab(MkBc),
onpegensemas B COOTBETCTBUU C COOTHOLUEHUEM

roe A(t)max

“+o0
IS= [v(t)dt.
—0
MpunMeyaHue—Ilnowaasumnynsca /S U cnekTpanbHas NoTHOCTL UMnynbca D, MkB/MITy unu gb(MkB/MITy),
cBsA3aHbl Mexay coBoi. [insi NpsiMOYronbHBIX MMMYNLCOB AnuTenbHocTbio T Ha YacTtotax f < /T npumeHsitoT cooTHoLe-

Hue D(MKB/MIy) = 2-10°/S(mKBc).

3.4 nocTosHHana BpemeHnu 3apaaa aetekropa T (electrical charge time constant 7,): Bpemsi, Heobxoau-
MO€ ANS TOro, YToObl NOCNe No4a4YM CUHYCOMAANbLHOIO HANPSLKEHUA MOCTOAHHOW aMNnUTyAbl HA BXOA Kackaaa,
npeaLwecTBYOLWEro AETEKTOPY, HANPSXKEHNE Ha BbIXOAE AeTeKTopa A0CTUIMO 63 % yCTaHOBUBLLETOCS 3HAYEHUS.

MpuMeyaHue — MNocTosHHYIO BPEMEHMN [eTeKTopa ONpeAernsioT criefylowuM obpa3oM: cUHycoUaarbHbIi
CUrHamn NoCTOAHHON aMNIUTYA LI, UMEIOLLWIA YacTOTy, paBHYIO LIeHTParnbHOI YacToTe NOMoCkl YCUIUTENS NPOMEXYTOYHOM
YacToTbl (MY), nogatoT Ha BXog Kackafa, HEMocpefCTBEHHO MpefLLecTByloLLero getekropy. K ycunuTenio nocTosiHHOTO
TOKa MOAKIoYatoT 6e3UHEPLMOHHLIA Npubop (Hanpumep ocuunnorpad) M oTMevaloT nokasaHue D, COOTBETCTBYlOLLEE
YCTaHOBMBLLEMYCS 3HA4YEHUIO.

Ona npegoTepalleHns neperpy3km MCnonb3yeMbiX KackaZoB YCTaHABNUBAIOT TaKoW YPOBEHb BXOAHOIO
curHana, npu KOTopom BbIXOZAHOI CUrHAN TpakTa OCTaeTcsl B npejenax NMMHEAHOro pabovero AMHaMUYECKOro
aunanasoHa. 3aTtem cuHycouaanbHbI CUTHaN TaKoro ke YPOBHSA C NPSIMOYTONbHOW orubaioLen noaarot TOnbKO
Ha OrpaHM4YeHHOEe BpPeMsi, YCTAHABMMBAEMOE TakK, UTOObl 3apermcTpupoBaHHOE NOKa3aHne U3MEepPUTENbLHOTO
npubopa 6bino 0,63 D. AnNMTEnNbLHOCTbL TAKOrO CUrHaNa paBHa NOCTOSHHON BPEMEHU 3apsaaa AeTekTopa.

3.5 nocTtosiHHaa BpemMeHu paspsaaa aerekropa Ty (electrical d/Scharge time constant 7p): Bpems, He-
obxogmumoe ans Toro, YTobObl NOCNe NpeKkpaLLeHus NoAavYu CUHYCOUAanbHOI0 HanpPsHKeHWA NOCTOSHHOW aM-
NAUTYAbl HAa BXO4 YCTPOWCTBA, HEMOCPEACTBEHHO NPEALLECTBYIOLLIEro AETEKTOPY, HanpskeHWe Ha BbixoAe
AeTeKkTopa YMeHbLnNoch A0 37 % ero nepeoHa4anbLHOr0 3HaYEeHMUS.
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MpumeyaHune— MeTof UsmepeHus aHanordeH MeTogy ANS U3MEpPEeHUs NOCTOSHHOW BpeMeHW 3apsaa Ae-
TeKTopa, HO BMECTO cUrHana, nojaBaemMoro B Te4eHne orpaHu4eHHoro BpeMeHu, 3ToT CUrHan npepbiBaeTcA Ha orpaHu-
YeHHoe BpeMs. Bpems, HeobxogunmMoe Ans Toro, YTobbl NokasaHue npubopa ymeHbLumnnock 4o 0,37D, ABnseTca NoCTOAH-
HOW BpeMeHu paspsga geTekTopa.

3.6 mexaHn4yeckasa NOCTOsAHHAasA BpeMEeHU UHAUKATOPHOro Nnpubopa ¢ KpUTMYeCcKUM aemndguposa-
Huem T, (mechanical time constant of a critically damped indicating instrument): Benuuuna, onpeaensemas
B COOTBETCTBMU C COOTHOLUEHUEM

TM = TL/27'C,

rae T; — nepuoa cBo60AHbIX kKonebaHui (Mpyu OTCYTCTBUM AeMNPUPOBAHNUSA) NOABUXKHOW CUCTEMbI MHAKKA-
TOopHOro npudopa.

MpuMmevaHuns
1 Ansa npubopoB ¢ KpUTUYECKUM AeMMNPUPOBAHUEM ypaBHEHUE ABUXKEHUSA CUCTEMbI MHAMKALMU MOXET ObiTb 3a-
nMcaHo B BUAe

Tia (e /de?) + 2Ty (dafdt) + o = ki,

rge o — OTKINOHeHUe CTpenkn MHAUKaToOpPHOro npm6opa;
i — ToK vepe3 npubop;
k — KOHcTaHTa.

M3 3TOr0 COOTHOLLEHUA MOXHO 3aKIKOYUTL, YTO NOCTOAHHAaA TM TakKkKe paBHa AJIUTENbHOCTU NPAMOYIofibHOIoO UM-
nynbca ToKa NOCTOSAHHON aMNAUTYAbl, KOTOPLIA BbI3bIBAET OTKINOHEHNE, paBHoe 35 % OTKIIOHEeHUs, CO34aBaeMoro nocTo-
SAIHHBIM TOKOM (C TaKoii e, Kak U Y MpsiMOYroflbHOro UMysbca, aMrniuTygon).

2 MeTtofbl U3MEPEHWUSA U HACTPOKN YCTaHaBMMBAKT C Y4ETOM:

a) nepvoga cBobofHbIX kornebaHnii, KOTOPbIA AOMKeH ObiTb YCTAHOBNEH paBHBIM

2T, BeMNpUpoBaHie BBOAAT TaK, YTOBH! BbINOMHANOCL COOTHOWeHNe T = 0,350,

6) ecnu nepuop konebaHuit He MoXeT BbITb U3MEpeH, AeMNdUpoBaHNE YCTaHaBIMBAIOT HECKONBbKO HUXE KpUTUYe-
CKOro TaK, YTo6bl BEIOpOC He npeBbIluan 5 % 1 MOMEHT UHepLuKn ABWxeHWUA 6bin paseH a T = 0,35a,,,,.

3.7 koachbuumeHT neperpysku (overload factor): OTHOLLEHWE MaKCUMAanNbHOTO YPOBHS, NPU KOTOPOM aMnsu-
Ty[Has XapakTepucTuka kackaaa (Mnu rpynnbl KACKa10B) B YCTAHOBUBLLIEMCS pEXXMME OoTnu4aeTcs Ha 1 Ab ot nuHen-
HOIN XapaKTEPUCTUKM, K YPOBHIO, COOTBETCTBYIOLLIEMY OTKIMOHEHUIO CTPENKM MHAMKATOPHOro Npubopa Ha BCIO LuKarny.

3.8 CUMMEeTPUYHOE HanpsXeHue B ABYXNPOBOAHON CXeMe, HanpuMep B 0gHO(A3HOM CETU NUTAHUA
(simmetrical voltage): Hanpsixenue BbicokoyactotHon (BY) nomexu mexay aAsyma nposoaamu. Ecrm V,, — Bek-
TOPHOE HanpspKeHe MeXqly OZIHUM U3 CETEBbIX 3aXMMOB U 3eMIEN, a Vj, — BEKTOPHOE HanpseHue Mexay Apyrum
CETEBbIM 3KUMOM U 3EMINEN, TO CUMMETPUYHOE HaNPsHXKEHUE NPeACTaBnseT co6oii PasHOCTL BEKTOPOB V, — V.

MpwuMeYaHU e— MHorga CUMMETPUYHOE HaNpsDKeHWe Ha3biBaloT HanpsbkeHUeM AnddepeHLUansHOMo pexnuma.

3.9 auana3oH uamepenuit CUCIP (C/SPR indicating range): [luanasoH usMepeHuii, yCTaHOBNEHHbIN
Npou3BoAUTENEM, ONpeAensIoLLMiA MAKCUMAarnbHOE U MUHUMAarNbLHOE Noka3aHus npubopa, B npegenax KoTopo-
ro WM cooteeTcrByeT TpeboBaHWSAM HACTOSALLErO cTaHgapra.

4 N3mepuTtenbHble NPUEMHUKU C KBa3UNUKOBLIM AETEKTOPOM ANS NOMOChI
yacTtort ot 9 k', go 1000 MI'y,

TexHuyeckue TpeboBaHUS K U3MEpPUTENbLHOMY npueMHuky (M) 3aBUCAT OT MONOCHI YACTOT, B KOTOPOIA
OH AOMMKeH paboTrarhb.

YcTaHOBMEHbI crieayiolme nonockl pabounx yacror UMM:

- o1 9 po 150 kl'y (nonoca 4yacror A);

- o1 0,15 po 30 MI'y (nonoca yacrort B);

- ot 30 go 300 MI'y (nonoca uvacrort C);

- o1 300 go 1000 MI'y (nonoca yacror D);

- ot 1 po 18 Iy (nonoca yacrot E).

4.1 BxogHoe conpoTuBrieHue

WM gomkeH MMeTb HECUMMETPUYHBLIA BXO4 C HOMMHANbHLIM 3HAYE€HUEM BXOAHOIO COMPOTUBIEHUSA
50 Om ¢ KCB no HanpseHnuio He 6onee 2 — npu ocnatneHun BXoaHoro arreHtoaropa 0 oAb v He 6onee 1,2 —
npu ocnabnexnun BxoaHoro arreHoaropa 10 ab u Gonee.
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B nonoce yactot ot 9 kl'y Ao 30 MMy UMM gormkeH UMETb AONOMHUTENBHO CUMMETPUYHBIN BXOA (C UC-
nonbL30BaHNUEM CUMMETPUPYIOLLErO BXOAHOMO TpaHcdopmaropa).

B nonoce yvactot ot 9 o 150 kY 3Ha4YeHne BXOOQHOr0 CONPOTMBNEHMSA AOMKHO ObiTh paBHO 600 Om.
CuMMeTpupyioLlee BXOAHOE YCTPONCTBO MOXET ObITh BKIIOYEHO B KOHCTPYKLUIO COOTBETCTBYIOLLENO CUMME-
TPUYHOTO 3KBMBAnNeHTa ceTu, nogkntodaemoro kK UM, nubo MoxeT 6biTb BCTpOEHO B UM,

4.2 OCHOBHbIe NapamMeTpbl

OcHoBHble napametpbl UMM ¢ KBAa3UNUKOBLIM AETEKTOPOM NPUBEAEHbI B Tabnuue 1.

Tabnuya 1 - OcHoBHble napameTpbl UM ¢ kKBa3MNUKOBLIM 4ETEKTOPOM

Monoca yactoT

MapameTp A B cuD
9—150 kl'y 0,15—30 MI'y 30—1000 My,
HoMuHanbHas WrpuHa nonocs! NponyckaHusa 0,2 9 120

Ha ypoBHe 6 a6 (Bg), k'Y

MNocToAHHaa BpeMeHn 3apsaa AeTekTopa, MC 45 1 1
MocTosiHHasA BpeMeHU paspsfa feTekTopa, Mc 500 160 550
MexaHu4eckas NOCTOAHHasA BpEMEHN UHANKaTOPHO- 160 160 100

ro npuéopa ¢ KPUTUYECKUM LeMMNUpoBaHeM, MC

KoadbpuumeHT neperpysku kackagos, 24 30 43,5
npejLUecTBYIOWNX JETEKTOPY, He MeHee, 4B

KoadduumeHT neperpysku ycunmuTens NoCTOSHHOIO 6 12 6
TOKa MeXay LEeTEKTOPOM U MHAWKATOPHLIM NMpubo-
poM, He MeHee, ob

MpumeyaHua

1 Mpw onpeaeneHnn MexaHM4eCcKon NOCTOSAHHON BpeMeHn (CM. 3.6) npegnonaraeTcs, YTo MHAUKATOPHLIW Npu-
Bop ABNAETCH MUHENHBIM, T.€. OAMHAKOBbIE NPUPALLEHUA TOKa NPUBOAST K OAMHAKOBBLIM MPUPALLEHNSIM OTKIIOHEHUSA.
NHAWKaTOpPHbIA Npubop, UMeIoLLMIA APYroe COOTHOLIEHUE MEXAY TOKOM W OTKIOHEHUEM, TakkKe MOXET BbiTb MCNONb30-
BaH MpuW ycnoBuK, 4To Npubop cooTBETCTBYET TpeboBaHUAM, YCTaHOBNEHHLIM B HacTosiLeM pasgene. MNpu ucnonb3so-
BaHUW SMNEKTPOHHOrO U3MepUTENLHOrO Npubopa, ero MexaHu4eckas NOCTOSIHHas BPeMeHU MOXET BbITb UMUTUPOBaHa
C UCMONb30BAHUEM AMEKTPOHHBLIX CXEM.

2 [lonycTUMble OTKIOHEHUSI ANEKTPUYECKUX U MEXaHUYECKUX NOCTOSIHHLIX BPEMEHW He YCTaHaBnWBaloTCA.
Ans obecneveHns cooTBeTCTBUSA TpeboBaHNAM 4.4 peanbHble 3HAYEHWUSA JOMYCTUMBIX OTKIOHEHMWIA NOCTOSHHLIX Bpe-
MEHWN B KOHKpETHOM U, onpepensioTcs ero KOHCTPYKUUen.

4.3 TOYHOCTb U3MEPEeHUA CUHYCOUAANBHOIO HaNPsXeHUA

OCHOBHas NOrPELLHOCTb U3MEPEHUA CUHYCOMAANBHOTO HAaNPSXEHUs IOIDKHA HAaXOAMTLCS B Npeaenax + 2 ab
npu nogave HanpsXxeHust OT reHeparopa CUHYCOMAANbHOMO HANPSHKEHUA C BbIXOAHLIM CONpoTUBneHuemM 50 Om.

4.4 TOYHOCTb U3MEPEHUA UMNYSILCHOrO HaANPAXEeHUA

MeTtoabl onpeaeneHust BLIXOAHLIX XapakTepUCTUK UMNYNbCHbIX FeHepPaTopoB, NPUMEHSAEMbIX NMPU UCTbI-
TaHUAX Ha COOTBETCTBUE TpebOBaHMAM HACTOALLEro NyHKTa, NpUBeAeHbl B NpunoxeHusx B u C.

4.4.1 AMNAUTYagHOE COOTHOWEHUe (aGcontoTHana kanuoépoeka)

Mokasanusa UM npu nogaye Ha ero BXoA UCNbITaTeNbHbIX UMNYNLCOB C NINOLLAAbIO, BbIMMCNSEMON Yepes
3HaveHue anekTpoaBwkyLlen cunbl (3AC) U umeroweln 3HayeHue a, mkB/c, (cm. Tabnuuy 2) npu conpoTus-
neHnn nctovHuka 50 OM m 0ogHOPOAHOM CNEKTPE A0 4acToTbl b, MY, ¢ YacToTon NOBTOPEHUs C, M, AOMKHbI
ObITb HA BCEX YaCTOTaX HACTPOMKN TAaKUMM XKE, KaK U NpU Noaave Ha ero BXo HEMOAYNMPOBAHHOTO CUHYCO-
nAaanbHOro CUrHana Ha 4yacTtoTe HacTPOMKU CO cpeaHeksagpartuyeckum 3Hayennem SC 2 mB [66 ab(mkB)].
BbixogHOe CONpOTUBNEHUE TEeHEePaTOPOB UMNYNLCOB U CUHYCOUAAMNbHBLIX CUTHANOB AOMKHO ObITb OAMHAKO-
BbIM [CM. TaKOKE CXeMbl, NPUBEAEHHbIE HA pucyHKax 1b) u 1¢)]. lonyckaemoe OTKNOHEHUE YPOBHS Hanpspke-
HUA CMHYCOMAAnNbLHOrO curHana — He bonee + 1,5 ab.
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Tabnwnya 2 — XapaKkrepucTUKu UCNbITATENBHLIX UMMYNbcoB ANSA UMM ¢ kBasMMUKOBLIM AETEKTOPOM

MMonoca YacTtoT a, MKkB/c b, MI'y ¢,y
9—150 kI'y 13,5 0,15 25
0,15—30 MI'y 0,316 30 100
30—300 MI'y 0,044 300 100
300—1000 MI'y, 0,044 1000 100

4.4.2 AMnynbcHaA xapakTepucTuka (OTHOCUTENbHAA KanuopoBka)
3HauYeHUa UMNYNbLCHOW XapakTepUCTUKD N3MEPUTENBHOIO NPUEMHMKA AOMKHbI HAXOAUTLCS B NpeAenax,
0003Ha4YeHHbIX HA pucyHKax 1a)—1c¢), AOMYCTUMbIE OTKITOHEHWUSA YKa3aHbl B Tabnuue 3.

Ta6nuya 3— MMnynscHas XapakTepucTuka U3MepUTENBHOrO NpUeMHUKa C KBa3UMUKOBLIM 4ETEKTOPOM

3HaveHMsA NMMYNbCHOM XapaKTEPUCTUKM 1 ee AoMNyCTUMbIE OTKIOHEHNS, AB,
YacToTa B Monoce YacToT
NOBTOPEHUA,
ry A B c D
9—150 Ky 0,15—30 My 30—300 MIy 300—1000 MI"y
1000 MpumedaHne 4 -45+1,0 -8,0+1,0 -8,0+1,0
100 -4,0£1,0 0 (onopHoe 3Ha4eHue) | O (onopHoe 3Ha4eHue) | O (onopHoe 3HaveHune)
60 -3,0£1,0 — o —
25 0 (onopHoe 3HayeHune) — — —
20 — +6,5+1,0 +9,0+1,0 +9,0+1,0
10 +4,0£1,0 +10,0£1,5 +14,0£1,5 +14,0£1,5
5 +7,5+1,0 — — —
2 +3,0+2,0 +20,6+2,0 +26,0+2,0 (+26,012,0)*
1 +17,0+£2,0 +225+20 +28,5+2,0 (+28,5+2,0)
OAWHOYHBIR *
UMY TbC +19,0+2,0 +23,6+2,0 +31,5+2,0 (+31,5+2,0)

MpuMmedaHunsa

1 BrnusiHMe NapaMeTpoB NpUEMHUKA Ha ero UMMYTbCHYIO XapaKTepUCTUKY pacCMaTpUBaETCs B Npunoxenun D.

2 COOTHOLWEHUA Mexay UMNYNbCHBIMUA XapakTepuctukamu UM ¢ kBasmnukosbliM getektopom n UMM ¢ apyrumu
TUNaMmu feTekTopoB npueefeHbl B 5.4, 6.4.1 n 7.4.1.

3 TeopeTnyeckue KpUBbIE UMMYMLCHBLIX XapakTepucTuk UMM ¢ KBasUNUKOBLIM AETEKTOPOM U JETEKTOPOM Cpef-
HUX 3Ha4YeHUI (COBMELLEHHBIX Mo abCoNoTHOM LLUKare) nokasaHsl Ha pucyHke 1d).

OppauHaTa Ha pucyHke 1d) nokasbiBaeT 3Ha4eHUs NoLRAMN MMNynbca NpU pasoMkHyTol uenu B Ab (MkBc), yto co-

OTBETCTBYET HaMNpsXeHNIO CMHycouaarnbsHoro curHana E npu pasoMkHyToiA Lienu, paBHoMy 66 Ab (MkB) B cpegHekBaaparu-
YecknX 3HadeHusx. Torga nokasaHue U U3MepuUTenbHOro NpMeMHUKa, BXOA KOTOPOro COrflacoBaH ¢ reHepaTtopoM CUHYCO-
uaaneHoro HanpspkeHus, 6yaer 60 b (MkB). Ecnn lwmMpuHa nonockl UsMepeHnst MeHee 4acToThl NOBTOPEHUS] UMITYTLCOB,
KpvBble Ha pucyHKe 1d) COOTBETCTBYIOT crly4alo, Koria MPUEMHUK HaCTPOEH Ha OAHY ANCKPETHYIO NIMHUIO CriekTpa.

4 Ha vacToTax nostopeHus cseilie 100 'y B nonoce yactoT ot 9 Ao 150 k'Y He NpeacTaBNAETCS BO3MOXHbBIM
onpefennTb OTKIMK U3-3a YaCTUHHOIO HaroXeHUsi UMMynbcoB B yeunutene M4Y.

5 MeTtog pacyeTa UMMYNbCHLIX XapakTepUCTUK NPUBEAEH B NPUNOXEHUN A.

6 W3-3a neperpysku Ha Bxoge UMM Ha yacToTax cBbile 300 ML 3Ha4eHNA MMNYNBbCHOW XapaKTepUCTUKK NPU Ya-
CTOTE NOBTOPEHUA MMMNYNbCoB 2 L U HUXe (OTMeYeHbl CHOCKaMU «*») SBNAIOTCA PEKOMEHAYyeMbIMU.

4.5 YacTtoTHas usdbuparenbHOCTb

4.5.1 XapaKrepucTuka 4aCTOTHOW U3GUpPaTenbLHOCTH

3Ha4YeHUA XapakTepUCTUKN YacTOTHON uzbuparenbHOCcTH UMM AomMKHBI HAXOAUTLCA B Npeaenax, ykasas-
HbIX AN KaXgon NOMnochl YacTOT Ha pUCYHKax 2a)—2d) COOTBETCTBEHHO.
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MN3bupaTensHOCTb XapakTepu3yeTcs 3aBUCUMOCTbIO OT YaCTOTbl aMMAUTYAbI BXOAHOTO CUHYCOMAANbHO-
ro curHana, npu KOTOpoi NOAAEPXMBAETCH NOCTOSIHHOE noka3aHue UMM, nonyyeHHoe Ha YacToTe HaCTPOMKu
npuemHuKa.

MpwumedaHune—nausmepenus UPI ot obopyaoearus, koTopoe TpebyeT Gornee Bricokoil UsbupaTensHOCTH
B nonoce yacToT oT 130 go 150 k'Y (Hanpumep Ansa o6opyaoBaHUA Nepeaaqdn CUrHarnoB Mo AMEKTPUYECKON CETH, yKa-
3aHHoro B [5]), nepeg UM cnegyeT BKMOYUTL DUNETP BEPXHWUX YACTOT, NpU 9TOM AOMKHO ObITh 0GecneveHo cnegyoLlee
3HaYeHNe OTHOCUTENBHOrO 3aTyXaHus:

YacroTa, Ky OTHocuTensHoe 3aTyxaHue, Ab
150 <1
146 <6
145 26
140 >34
130 > 81

XapakTepuCTMKN YacTOTHOI n3buparensHoctu UM B kKOMOMHaLMKU C PUNBTPOM BEPXHUX YACTOT [ OMKHbI
COOTBETCTBOBATH TPpebOBaHUAM HaCTOSALLEro craHaapra.

4.5.2 KoachdbuumeHT ocnabneHns Ha NpoMeXyTOYHON YacToTe

OTHOLLEHME BXOAHbIX HAMPSXEHWUI CUHYCOMAANbHOro curHana Ha MY u yactore HacTpoKiku, Npu KOTO-
pbiX HAbnaalTCA 0aMHaKOBbLIE NokasaHnus UM, aomkHo ObiTb He meHee 40 aB. Ecnu B npueMHuke ncnonb-
3yetca 6onee 4yeM ogHa MY, gaHHOe TpeboBaHNE AOMXKHO BbINOMHATLCS HA KAXA0N NPOMEXYTOYHOM YacToTe.

4.5.3 KoachcdbuumeHT ocnabneHus Ha yacToTe 3epKasibHOro kaHana

OTHOLLEHME BXOAHbIX HANPSPKEHWUI CUHYCOMAANbHOTO CMrHana Ha 4acToTe 3epKanbHOro kaHarna u Ha 4a-
CTOTE HaCTPOWKKU, MPU KOTOPbIX HABNOAaTCs oaMHaKoBble nokasaHus UMM, aomkHo 6biTb He MeHee 40 ab.
Ecnu B npuemHuKe ucnosnb3yerca 6onee 4em ogHa NPOMEXXYTOUHAA 4acToTa, TO 3T0 TpeboBaHWe AOMKHO Bbl-
MOMHATLCA HA YacTOTaxX 3epPKanbHOro KaHana, COOTBETCTBYIOLLMX KaXKAO0W NPOMEXXYTOUHON YacToTe.

4.5.4 Ocna6neHue Apyrux napasuTHbIX KAHaNoB

OTHOLLEHNE BXOAHOIO HAMPSDKEHUSI CUHYCOMAANbHOIO CUrHama Ha 4acroTax, OTAIMYHBLIX OT YKa3aHHbIX
B 4.5.2 1 45.3, K HANPSDKEHUIO HA YACTOTE HACTPOWKU, NPU KOTOPOM MOSIy4HaeTca TO e nokasaHue UM, gomkHo
6biTb He MeHee 40 gb. YacToTbl BO3MOXXHbBIX NAPA3UTHBIX KAHANOB ONMPEAENSAIOT C UCMOSIb30BAHUEM COOTHOLLIEHUH

(Ym)(nf, +£) n(Vk)(f,),

rae m, n, K — uenble uncna;

f; — 4acroTra MEeCTHOro reTepoAuHa;
f; — MpOMEeXyTOYHas 4acToTa;
f, — uvacrora HaCTpOMKu.

Mpumeyanue - Ecnn B UM ucnonbayerca 6onee yem ofgHa MY, YacToTbl f; U f; MOTYT OTHOCUTLCA K KaXa oM
MCNOMb3yeMol MPOMEXYTOYHOI YacToTe U YacToTe MEeCTHOro retepofimHa. Kpome Toro, napasuTHble OTKIIMKU MOTYT BO3-
HWKaTb, ecrnn BXOHOI curHan He nogaetcs Ha UMM, Hanpumep Koraa rapMOHUKN MECTHBIX FETEPOAMHOB OTIMYAKOTCA NO Ya-
CTOTE Ha OfiHY U3 NMPOMEXYTOYHBIX YacToT.

B aTtom cnyyae TpeboBaHus 4aHHOrO Noapasaena He NPUMEHSIIOT. Bo3aencTBue Takmx napasuTHbIX OT-
KNMKOB paccMmaTpuBaercs B 4.7.2.

4.6 OcnabneHue NpPoAyKTOB UHTEPMOAYIISILIUMU

Ucnbitanne UM Ha NoaBEPXEHHOCTb MHTEPMOAYIALMOHHLIM BO3AENCTBUAM NPOBOAAT Cneaylowmm o6pasom.

Cobupalot cxeMy U3aMepeHuit B COOTBETCTBUU C PUCYHKOM 3.

MUMNynbCHLIA reHepaTtop AOIDKEH CO3AaBaTb MMMYNbC C PABHOMEPHON CNEKTPasnbHOW NAOTHOCTbIO
[0 4acToTbl f3 (cM. Tabnuuy 4), Bbille KOTOPOW amnnuMTyaa UMMNYNbCOB AOSMKHA CHMXKATLCA Tak, YTOObl 3T0
ocnabneHue Ha YacToTe f4 6bino He MeHee 10 AB. PeXxeKTOpHbIA OUNLTP A0MKEH UMETL 3aTyXaHue Ha 4acTo-
Te ucnbiTaHna He meHee 40 ab. Monoca nponyckanusa dunsrpa Bg, B3aTan No ypoBHIO 6 4B 0THOCUTENLHO
MaKCMManbHOrO 3aTyxaHusl, 10IDKHA HAXOAUTLCS Mexay Yactotamu Al u f2, npusegeHHbIMKM B Tabnuue 4.
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Tabnuuya 4 — 3HavyeHUs 4acToT Npu UcnbiTaHun UM ¢ KBasUMNUKOBLIM AETEKTOPOM Ha 3pEEKTHl MHTEPMOAYNALMUN

rocT 30805.16.1.1—2013

Monoca vacToT f1, kMy f2, kly, 3, MI'y, 4, MI'y
9—150 kI'y (nonoca 4acToT A) 0,4 4 0,15 0,3
0,15—30 MI'y (nonoca 4acToT B) 20 200 30 60
30—300 MI'y (nonoca 4actot C) 500 2000 300 600
300—1000 MIy (nonoca 4actoT D) 500 6000 1000 2000

Ko Bx0Zly M3MepuTENIbHOTO NPUEMHUKA NOAKMIOHAIOT reHepaTop CUHYCOMAATbHbIX CUTHANoB U NOAAKT
OT HEro cUrHarn Takoro ypoBHS, YTOObl MOKa3aHWe nHAMKaTopHoro npubopa UM Gbino nerko onpeaenuts. 3a-
TEeM reHepaTop CUHycouAarbHbIX CUrHANOB 3aMEHSIOT reHepaTopoOM UMMYNLCOB, B KOTOPOM YCTAHABNUBAIOT
YyacToTy noBTopeHus uMmnynbscos 100 'y — ana nonockl yactot A 1 1000 My — AnsA Apyrux NOsoc 4acToT, U Jo-
GUBAalOTCS TOrO XXe CamMoro nokasaHus.

Mpu BkNOYEHUM PUMBTPA B LENb MEXIY UMMYMLCHBIM FEHEPaTOPOM U U3MEPUTENLHLIM NMPUEMHUKOM
NoKa3aHus N3MEPUTENBLHOTO NPUEMHKUKA AOMXKHLI YMEHbLUUTLCA HE MeHee YeMm Ha 36 ab.

4.7 OrpaHuuyeHue 3a cHeT COOCTBEHHbIX WwymMoB UMM u ocnadneHne co6CTBEHHbIX NAPasUTHbIX
CUrHasioB

4.7.1 Cob6cTBEHHbIe wymbl UM
JononHutenbHas MOrpeLlHOCTb U3MEPEHUA, BHOCUMAS COGCTBEHHbIMK wymamu WM, aomkHa ObITb
He 6onee 1 ab.

MpumeyaHue - YpoBeHb BXOAHOMO CUrHaNa, NpU KOTOPOM NOMPELIHOCTb, BHOCUMAsn COGCTBEHHLIMU LLyMaMH,
coctaBnseT 1 gb, onpeaensioT cnegyowmm obpasom.

Ko Bxoay WIN nogknto4atoT reHepaTop CUHYCOMAANbHbLIX CUrHANOB U NOAAIOT OT HEro CUrHarn HanpsHKeHu-
eM S, BbI3bIBaIOLLMIA MOKa3aHWe MHauKaTopHoro npudopa UM HamHoro Gonbluee (Hanpumep Ha 40 aB), yem ypo-
BEHb COOCTBEHHBIX LUYMOB NpuemMHuka N. 3atem ypoBeHbL BXOAHOTO CUTHANA CHUMKAIOT 10 3HAYEHUs Sy NpK KO-
TOPOM MoKa3aHne uHamkaropHoro npubopa UMM (S; + N) OTKNOHAETCA OT IMHENHOW XapakTepucTuki Ha 1 ab.

4.7.2 TapasuTHble KaHarnbl npuemMa

Ecnu B UM ncnonb3yercs ABOKMHOE npeobpasoBaHMe YacToTbl, NONPELIHOCTb U3MEPEHUS U3-3a HANUYUS
napasuTHbIX KAHAMNoOB NPUEMa, Kak onMcaHo B npumeyaHuun k 4.5.4, He gomxkHa 6biTh 6onee 1 ab ansa nio6oro
BXOZIHOrO curHana, nogasaemMoro Ha Url.

Ons UM, B kOTOPOM 3aTyxaHue popmupyetcs B TpakTe MY, 310 Tpe6oBaHue AOIMKHO CUATATLCS BbINOI-
HEHHbIM, €CITU U3MEPUTENbHbIV NPUEMHUK NPU €0 UCMbITAHUU COOTBETCTBYET 4.7.1.

4.8 3 PeKTUBHOCTb IKPAHMPOBAHUSA

Moz achheKTUBHOCTLIO KkpaHupoBanusi UM noHUMAETCA Mepa ero cnocoGHOCTM paboTaTthb B aneKkTpomar-
HUTHOM none 6e3 yxyALleHus KayecTBa (OYHKLMOHUPOBAHNSA. DKPaHUPOBAHWUE NPUEMHUKA JOMMKHO ObITb TaKUM,
YTOGbI NPU €70 PA3MELLEHNN B HEMOAYNMPOBAHHOM SIIEKTPOMArHUTHOM NOME HaNPSPKEHHOCTLIO 3 B/M aononHu-
TenbHas NOrpeLlHOCTb Ha KpasxX ykasaHHOro Nponseoautenem amanasona namepenun CUCTIP (cm. 3.9) He npe-
Bbiwana 1 agb. JaHHoe TpeboBaHUe AOMKHO BbINOMHATLCA HA MO0 4YacToTe U3MEpPEHUii B NMOMNoce YacTtor
ot 9 k'y go 1000 My, Ecnu TpeGoBaHWe He BbLINOMHSAETCS, NpoussoauTens UM AomkeH ykasatb 3HaYeHUn
COOTBETCTBYIOLLMX YACTOT U 3HAYEHUE HANPSXEHHOCTM Mons, NPU KOTOPOM MNOrPeLUHOCTL CHkaeTca A0 1 ab.

WcnbiTaHne npoBogsT cnegyowmmM o6pasom.

MpueMHUK NOMELLLAIOT B 3KPAHWPOBAHHYIO KaMepy, B KOTOPON UMEETCA UCTOYHMK UCTbITATENBHOTO NONS.
leHepaToOp CUrHANoOB pacnonaratT BHE KaMepbl W MOAAaKT OT HEro CUrHam Ha BXOA MPUEeMHMKa Yepes npo-
XOAALMIA CKBO3b CTEHY KaMEpbl ABYXMETPOBbIA XOPOLLO SKPAHWPOBAHHbLIN kKabenb (Hanpumep NOony>KeCTKMUiA).
Ko Bcem Apyrum KoakcuanbHelM pasbemMam NPUEeMHUKa NOAKMI0YAloT Harpy3ku ¢ CONPOTUBNEHUEM, PABHbLIM
MX BOJTHOBOMY MOSTHOMY COMPOTUBEHWUIO.

OTKNIoYaloT BCE COEAMHUTENbHbIE NPOBOAA, He TPebyOLMECA ANs HOPMAnbHOIO WUCMONb30BaHUA W3-
MEPUTENIbHOTO MPUEMHMKA B €F0 MUHUMANbHOM KOHUIypaLumn (MCKIto4Yas akceccyapsbl, HanpuMmep ronoBHbIe
TenedoHsl). MpoBoaa, KOTOpLIE OCTaNUCh NOACOEAUHEHHEIMU (HANpUMep BXOAHOW Kabenb u CETEBON LUHYP),
AOJDKHbI UMETb TaKYH0 XXe AJNINHY U ObITh pacnonoXeHbl Tak >Ke, Kak npM TMNOBOM UCNOMNb30BaHUN.
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[lvana3soH W3MeHEeHUs1 YPOBHS BXOAHOTO CMrHana AomkeH BbiTb AOCTaTO4HbIM Ans obecneyeHus rpa-
HWYHBIX 3Ha4YeHuit ananaszoHa usmepennin CUCMP. HanpskeHHOCTb UCMbITATENbHOrO MOMA KOHTPOMUPYIOT
N3MEPUTENEM HaNPsHXKEHHOCTU nonsi. MNokasaHue MHAMKaTOPHOro Npubopa NPUeMHMUKA NPU Hanu4Yuu ucnbiTa-
TENbLHOrO NMOMSA He AOSHKHO oTnn4YaTbest bonee yeM Ha 1 4B OT nokasaHus npu OTCYTCTBWM MOMS.

4.8.1 Hopwmbl Ha UPI, co3paBaeMblie CaMUM U3MepPUTESIbHbIM MPUEMHUKOM

4.8.1.1 Hanpsikenue UPI Ha 3axumax

HanpskeHue NPT Ha nobbix 3axumax UM 4na noagcoeamHeHUs BHELLIHUX NMHUIA (HE TONbKO Ha CETEBbIX
3a)xuMMax) He JOJHKHO npesbiwaTte Hopm VNPT ans o6opyaosaHus knacca b, yctaHosneHHbix 8 FOCT 30805.11,
nyHkm 5.1.

[ns skpaHupoBaHHOro 06opynoBaHus He TpebyeTtcs npoBeaeHne namepeHnin HanpskeHus P Ha BHY-
TPEHHUX NPOBOAHUKAX 3KPAHUPOBAHHLIX COEAUHEHMIA.

MoLLHOCTE, HaBEAEHHasA MECTHbIM reTepoauMHoM Ha Bxode UM npu Harpyske BXoAa Ha XapaKkTepucTu-
YecKoe NOMHOe CONPOTUBNEHUE, HE AOoMKHA nNpeBbiwaTb 34 4B(NBT), 4TO 3KBMBANEHTHO HanpPsXXeHuto 50 MkB
Ha conpotusneHun 50 OM.

4.8.1.2 HanpsixeHHocTb nonsa UPT

HanpsixeHnHocTb nonst UPM, cospaBaembix UM, He aomkHa npesbiwate HopM P ana o6opyaoBaHus
knacca B, ycraHoBneHHelx B FOCT 30805.11, nyHkm 5.2 ansa nonockl yactot ot 9 kl'y go 1000 My, LM
JOMKEH COOTBETCTBOBATL 9TUM HOPMaM TaKKe B NOMOCax YacToT, BblgeneHHbIX Ana NMHMB BbICOKOYaCTOTHBLIX
yctpoiicte (cM. FOCT 30805.11, npunoxeHue [j).

B nonoce 4acrot ot 1 go 18 I'My gomkHa npumMeHATLCA HopMa 45 ab (nBr).

[o npoeeaeHusa namepeHuinn no 4.8.1.1, 4.8.1.2 HeobxoanMo ybeanTbCsi, UTO COBCTBEHHbIE LUYMbl UC-
NbITaTeNLHOrO 000PYAOBAHNA HE OKa3bIBAIOT BMUSAHWA Ha pesynbrarbl namepenun UM (Hanpumep npum Kom-
NbOTEPHOM KOHTpPONE).

4.9 MopaknroyeHne aHanusaTopa KpaTkoBpemMeHHbIx UPI

MpueMHUK JOMKeH UMETL BbIXOA MPOMEXYTOYHON YaCTOThI M BbIX0A4 KBA3UNUKOBOrO AETEKTOpa AN BO3-
MOXHOCTU M3MepeHus npepbiBUCTbIX P BO BCEX nonocax 4acTtoT. MoaknioyeHme Harpysku K 3TUM Bbixoaam
He AOJMKHO OKa3blBaTb BAUSAHWUSA HA NOKaszaHWe UHAMKATopHOro npubopa UM.

5 N3MepuTtenbHbIe NPUEMHUKU C OETEKTOPOM NUKOBbLIX 3HAY€HUN ANS NOMOCHI
yactotr oT 9 k'y po 18 My

B HacTosiLieM paszene ycTaHoBMeHbl Tpe6oBaHus k UM ¢ AETEKTOPOM NMUKOBLIX 3HAYEHUI, KOTOPbIE UC-
nonb3yTCA ANA USMEPEHUS UMMYMbCHBIX UM UMMYNbCHO-MOAYNMpoBaHHbIX VPM. Mpu n3amepeHusix Ha co-
oteeTcTBMe HopMmam UPTT MoryT ObiTe MCNONB30BaHBI TAKXe aHANU3aTopbl CNEKTpa, COOTBETCTBYIOLLUME Tpe-
60BaHMAM HaCTOALLEro pasgena.

5.1 BxogHoe conpoTUBIIEHUE

WM pomkeH umeTb HECUMMETPUYHBIA BXOA. Mpu yCTaHOBKax OpraHoB ynpaesneHus NpuemMHuka B ava-
nasoHe namepeHuin CUCIMNP HoMMHanNbHOE 3HAa4YeHUe BXOAHOIO CONPOTUBNEHUA AO0MKHO ObiTb paBHo 50 Om
¢ KCB no HanpspkeHuio, He NPeBbILaloLeM 3Ha4YeHU, NpuBeaeHHbIX B Tabnuue 5.

Tabnuya 5— TpebosaHua no KCB k BxogHomy conpoTusneHuto MM

[Monoca vacTtoT 3a'ryxa+:1w§ no BY, KCB, He 6onee

9ky—11ITy 0 2,0

9ky—11Ty 210 1,2
1—18 1Ty 0 3,0
1—18 1Ty 210 2,0

B nonoce uactot ot 9 kl'y Ao 30 MI'y gomkeH ObiTb AONOMHUTENBHO 0OECNeYEH CUMMETPUYHBIN BXOA
(C noMOLLbIO CUMMETPUPYIOLLIEr0 BXOAHOro TpaHcdopmaropa). PekomeHayemoe 3Ha4YeHue BXO4HOro conpo-
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TUBIEHUS ANSA NONOCkI 4acToT oT 9 Ao 150 klMy paBHo 600 OM. CumMeTpupyloLee BXogHOE YCTPOUCTBO MO-
KET ObITb BKSIIOYEHO B KOHCTPYKLUIO COOTBETCTBYIOLLIETO CUMMETPUYHOIO 3KBUBANEHTa CETU, NOAKMI0YaeMOro
Kk UMM, nu6o sctpoeHo B UM.

5.2 OcHOBHbIE napaMeTpbl

5.2.1 LlWupuHa nonockl NPOoNycKaHua

Ana wupokononocHbix UPIM BCcex BUAOB AOIMKHBI YKa3biBaTbCA hakTuieckoe (d3(PekTMBHOE) 3HaUeHne
LUMPUHBI NOSOCHI NPOMYCKaHUA C yKka3aHueM usmepeHHoro yposHa NPT u 3nayenna By unu B,mp, TpeboBaHua
K KOTOpbIM NpuBeaeHbl B Tabnuue 6.

Tabnuya 6 — TpeboBaHnA K LWUMPUHE NOMOCH! NPONycKaHWA

Monoca vacroT WrTepaan .EI,OI'Iyg:/IMbIX SHavenui HomuHanbHoe 3HaueHue
9—150 KTy (nonoca yacTot A) 100 My — 300 ry" 200 Iy (Bg)
0,15—30 MI'y (nonoca vacToT B) 8 k' — 10 kyV 9 Ky (Bg)
30—1000 Mr (nonocsi 4actot C 1 D) 100 kIy — 500 kriy? 120 Ky (Bg)
1—18 I'Ty (nonoca vactoT E) 300 kK'y —2 Mru1) 1 MFuZ) (Bimp)

") Tak kak nokasaxus WM ¢ [eTEKTOPOM MUKOBbLIX 3HAYEHWIA NPU U3MEepPEeHUN HenepeKkpbIBaoLLUXCS UMMNYIbCOB
NPONOPLIMOHANBLHEI LUMPWHE ero UMNYLCHOM NONockl NponyckaHus (cM..3.2), To B pesynerate yuuTsiBaeTcs Nubo
dpakTuyeckas WrpuHa Nonockl NponyckaHus, NM6Go ypoBeHb «NpU LUMPWUHE nonockl nponyckaHusa 1 MIMy», koTopblit
paccuMTLIBAETCA AeMeHneM U3MEPEHHOro 3Ha4YeHUs1 Ha WUPUHY nornockl uMmnyneca, My, [ns wupokononocHeix NP
Lpyrvx BUOB 3Ta NpoLeaypa MOXET NpuBecTy K ownbke. B cnopHOM criyyae npeMmyLLecTBO UMELOT jlaHHble, U3Me-
PeHHbIE NPU OMOPHON LLIMPUHE NOMOCH! NPOMyCKaHuA.

BribupaeMas WwnpnHa nonockl nponyckadnsa UM gomkHa onpeaenaTbea Kak WUpUuHa UMNYNbLCHOW NOMnochl
nponyckaHus ¢ gonyckomM + 10 %.

5.2.2 OTHOWEHME NOCTOSIHHbIX BpEMEHU 3apsaga v paspsaaa

YT0o0bI Npu YacToTe NOBTOpeHna uMmnynscoB 1 My nokasanua UM Haxogunuce B npeaenax 10 % ucTuH-
HOrO MUKOBOTO 3HAYEHUsI, OTHOLLEHME NMOCTOAHHOM BpeMeHU pa3psiaa K NOCTOSIHHOW BPEMEHU 3apsiaa AOIMKHO
ObITb HE MEHEee NPUBEAEHHbIX HUXE 3HAYEHUN:

a)1,89 .10* — B nonoce vacror ot 0,009 no 0,15 MI'y;

b)1,25 .10® — B nonoce vacror or 0,15 oo 30 Mly;

c) 167 10" — B nonoce vacrot ot 30 40 1000 Mly;

d)1,34 .10® — B nonoce vacror ot 1 0o 18 'y,

Ecnu nmeeTcsa BO3MOXXHOCTb yAep>KaHUs MMKOBOIO 3HAYEHUS, BPEMS yAEpPXKaHUS AODKHO ObIThb B nNpeae-
nax ot 30 mc go 3 c.

MpuMeyaHune — TpeGoBaHWe K OTHOLLEHMIO MOCTOSIHHBIX BPEMEHU 3apsiia U paspsifa He NpefbsBnsiercs
K WM ¢ yaepxaHnem NUKOBOro 3Ha4eHUs (1 NPUHYAMTENbLHEIM PaspsiioM Nociie BpeMeHU yaepxaHnus) u k UM, B KoTopeIx
NpUMeHeHb! LnhpoBble MeToA bl 0GHapPYKEHUS MUKOBOMO 3Ha4YeHMUs. [Ins curHanoB ¢ MeHSIIOLLMMUCS MO BpeMeHN aMmniu-
TYAaMM LONyCKaeTCs UCMoNnb3oBaHWe yHKLMU MaKCUMarbHOrO yaepXaHusl.

Ecnu ans namepeHun NMKoBbIX 3Ha4yeHuin UPI ncnonb3yioT aHanu3aTop cnekTpa, To 3Ha4YeHue Wwupu-
Hbl MONOCLI BUAEOTPAKTA B,;y., YCTAHABIIUBAIOT HE MEHEE MOSIOCH! Pa3peLUeHUst B, .- pn nsmepennax nu-
KOBbIX 3Ha4YeHuin NPl pesynbraT cYnTLIBAIOT C AUCNIES aHanu3aTtopa cnekTpa B IMHEMHOM unu norapud-
MUYECKOM pexxume.

5.2.3 KoapdpuumeHT neperpysku

Onsa UM ¢ aeTekTopoM NUKOBbIX 3HAYEHUI KOIMMULMEHT neperpy3ku He A0IDKEH ObITb TakuM 60nbLINM,
kak ansa apyrux tunos WM. Ons 60nbLUMHCTBA AETEKTOPOB MPSAMOro oTcHeTa Heobxoaumo, YTobbl k0adhdhu-
UUMEHT neperpy3sku 6b1n HemHoro 6onbLue eanHuLbl. KoadpduumeHT neperpy3skm 40MMKEH COOTBETCTBOBATL UC-
nonb3yeMbiM NOCTOAHHLIM BPEMEHM 3apsaa u paspsaga (cMm. 5.2.2).
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5.3 ToyHOCTb U3MEPEHUA CUHYCOUOANBHOIO HanpsXXeHUs

MorpeLHoCTb U3MEePEHNA CUHYCOMAANbLHOIO HaNPsXKeHUs 4omkHa ObiTe MeHee + 2 ab (+ 2,5 ab Ha va-
crotax cebiwe 1 [Tu) npy nogaye CMHycoMAanbHOro CUrHamna oT UCTOMHMKA C AKTUBHbIM BbIXOAHbIM COMPO-
TuBneHuem 50 Owm.

5.4 ToYyHOCTb U3MEPEHUA UMNYFILCHOIO HamnpPAXeHUs

MokasaHua UM Ha yactotax cebiwe 1000 MIMy npu nogaye Ha ero BXOA4 UCMbITATENbHbLIX UMMYNbLCOB
C NroLaabio, BbIMMCIsieMOit Yepe3 sHaveHne J[IC u umetoLLedn 3HaueHne 1,4/B;,, MBC (rae Bjny, BbIDKEHO
B repuax) oT reHepartopa C BbIXOAHbIM conpoTusneHneMm 50 OM U OAHOPOAHLIM CMEKTPOM (CM. Tabnuuy 2,
NYHKT 4.4.1), AOMXKHbI ObITb HA BCEX 4aCTOTaX HACTPOWKU TAKUMMI XKe, Kak U Npu nogave HeMoaynMpoBaHHOIO
CUHYCOMIANbLHOIO CUrHana Ha 4acroTe HacTpOWKM CO cpedHekBagpatuveckum 3HavdeHmem SOC 2 mB
[66 oB(mkB)]. BbixoAHble CONPOTUBMEHUS UCTOYHWKOB (reHepaTopa MMMyNbCOB W reHeparTopa CUrHanoB)
OOMKHbI ObITb 0AUHAKOBBLIM [CM. pucyHKK 1b) u 1¢)].

M0 YPOBHIO HANPSAXXEeHUs1 CUHYCOMAArbHOro CUrHana paspeLuaercs gonyck

o==*15pab.

OTn TpeboBaHUS OTHOCATCA KO BCEM YacToTam NOBTOPEHMS MMMYSIbCOB, NMPU KOTOPbIX HA BbIXOAE YCU-
nutens MY He BO3HMKAIOT NepeKkpbIBarLWMUECs UMNYbChI.

MpumMmeyvyaHun

1 MeToabl onpefeneHna BbIXOAHbLIX XapaKTepUCTUK UMNYNbCHBIX FreHepaTopoB, MPUMEHSAEMbIX NPU UCIBITAHUAX
Ha COOTBETCTBUE TPebOBaHUAM HACTOALLEro NyHKTa, NpUBEAEHb! B NPpUNOXeHUax B u C.

2 OrTHolueHus nokasaHwii MM ¢ NMKoBbIM U KBa3UNUKOBLIM AeTeKTOpaMu ¢ HOMUHANBHOM LWMPUHOW NONock! Npony-
CKaHWA Npu YacToTe NoBTOpeHUs 25 'y — AnA nonockl YacToT A, U Npu YactoTe noeTopeHus 100 My — ana apyrux nonoc
YacToT, NpuBeLeHbl B Ta6n|/||_|,e 7.

Tabnuuya 7 — OTHoWeHUe nokasaHuit UM ¢ NMKOBLIM M KBA3UNWUKOBLIM AETEKTOpPamM NpU OfMHAKOBOW LUMPUHE No-
nockl NponyckaHus (nonoca Yactot oT 9 k'y Ao 1000 MIMy)

OTHoLLIeHWe noKa3aHui AETEeKTopoB
NUKOBOIo N KBa3sUNUKOBOIo 3Haquvu7|,
Monoca vactot 1S, MBc Bimp, T4 AB, Ana :;(I:_I‘ry?_‘lrb:g:‘ropeuwa
25 Iy 100 My
A 6,67-10 0,21-10% 6.1 -
B 0,148-103 9,45.10% - 6.6
Cub 0,011-10°3 126,0-10° - 120

MpumeyaHue— 3HaueHUe BENUIUHLI B, onpefiensieTcst TONbKO Ha OCHOBE HOMUHAMLHOM WWPUHBI NO-
rnockl NponyckaHus (cM. Tabnuy 6).

Ha vacrorax cBbiwe 1 Ty B kKA4€CTBE UCMbITATENbHbLIX CUTHANOB UCMOMNb3YIOT UMIMYNLCHO-MOAYNUPO-
BAHHYIO HECYLLYIO Ha YacToTe, paBHOM YacTtoTe HacTpoliku UM, Tak kak reHepaTtopoB UMNYNbCOB C O4HOPOA-
HbIM CNEKTPOM B nostoce yacrtor Ao 18 'y (cM. npunoxeHue E, nyHkT E. 6) He cywiecTByer.

5.5 YacToTrHasi usbuparenbHOCTb

Tak kak TpeboBaHMsa No LWMpUHE NONockl nponyckanus UMM, npueBeaeHHbie B 5.2.1, 4ONYyCKalOT OTKMNOHe-
HUSA OTHOCUTENBLHO NONOC, NPUBEAEHHbIX HA PUCYHKAX 2a) — 2C) NpuMeHuTernsHo K Ul ¢ NMKoBbIM AETEeKTO-
pOM, 3TU KpuBblEe M3OUPATENbHOCTU NPUMEHSIIOT TONbKO B OTHOLLEHUM TPeOOBaHMS COXpPAHEHUS UX DOPMBbI;
Mpu 3TOM OCH YacTOT [ OMKHbI ObITb COOTBETCTBEHHO MacLuTabuposaHbl. Hanpumep Bg /2 nomkHO COOTBET-
crBoBartb 4Yacrtore 100 'y Ha pucyHke 2a).

TpeboBaHnus k yactoTHoi nsbuparensHoctn UM cosnaaaior ¢ TpeboBaHUAMK, NPUBEAEHHbIMMY B 4.5.2—4.5.4.

XapaktepucTuka 4actoTHOWU usbuparensHoctu UM ¢ STanOHHOW LUMPUHONM MOSIOCHI NPONYCKaHMSA B Mo-
noce yacrtot E gomkHa HaxoaWTbLCA B NpeAenax, ykasaHHbIX Ha pucyHke 2d).
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5.6 3¢ ekTbl UHTEPMOAYNALUM, WIYMbI MPUEMHUKA U IKPaHUPOBaHUe

[nsa nonocsl YacToT Hke 1 [Ty aeicTByioT TpeGoBaHUA, NpuBeaeHHbIe B 4.6—4.8. TpeboBaHus, ycra-
HoBMeHHble B 4.7 n 4.8.1, AEWCTBYIOT TakkKe ANA Nonockl E.

TpeboBaHus K ahbekTaMm MHTEPMOAYNSLMK AN 3TOW NOMOChl HAXOAATCA HA PACCMOTPEHUN.

B aroit nonoce npu U3MEpPEHUN NapasUTHbLIX CUTHANOB HU3KOTO YPOBHS NP HanM4yum CUMbLHOTO OCHOBHOIO
curHana Ha BXoA€e UCMbITYEMOTO NpMeMHUKa (BHYTPM UM CHAPYXK) CTaBAT punbtp (unsTp npecenekumm Ans no-
nocel E), koTopblit 06ecneunaet TpebyeMoe 3aTyxaHue Ha OCHOBHOWM YacToTe, 3alumLlasi BXOAHbIE CXeMbl Npu-
€MHMKa OT Neperpyaku 1 NOBPEXAEHWIi 1 NPeaoTBpaLLas reHepauuio rapMOHUK U 3OdEKTbl UHTEPMOAYTALNN.

MpuMmeyvyaHus

1 OBbIYHO 3aTyxaHWe UIETPa Ha OCHOBHOM YacToTe UCTLITYEMOro NpueMHuKka BelbupatoT pasHbiM 30 gb.

2 Ecnu oCHOBHBbIX YacToT Gorblue YeM ofjHa, MOXET NoTpe6oBaThLCA HECKOMNBKO OUNETPOB.

TpeboBaHusa K athheKTUBHOCTH 3KPaAHNPOBaHUS, T.€. K MOMEXOYCTOAYNBOCTY MPK BLICOKUX YPOBHAX U3NyvaeMbiX
nMoMeX B OKpyXatoLlen cpefe, HaxoAsATCA Ha pacCMOTPEHUN.

6 N3meputenbHble NPUEMHUKU C AETEKTOPOM CPeAHUX 3HAYEeHUIN AN NOSoChl
yactor ot 9 kKly oo 18 'y,

Hacrosiwmin pasgen ycraHasnusaeT TpeboBaHus k UM ¢ AETEKTOPOM CPeaHMX 3Ha4YEeHUR, KOTOpbIE UC-
NOSIb3YIOTCH AN UBMEPEHUS CPeHEro 3HaueHusi ornbaroLlern curHana, NpoxXoasLLUEero Yepes kackael, npea-
LUECTBYIOLLME AETEKTOPY, M AAIOT BOSMOXHOCTb BbIMOSIHATbL U3MEPEHUA Y3KONOMOCHBIX CUTHANOB NpU pa3nuy-
HbIX BUAAax MOAYNSLMKA UK NPY HANMM4YMU LLUKMPOKOMONOCHOTO LUyMa.

Ons namepeHnin umnynbCHbix VIPT1 nameputenbHble NMPUEMHUKM C AETEKTOPOM CPEeQHUX 3HAYeHUMn
06bI4YHO HE MCNOMb3YIOTCA.

Mpu ucnbiTaHusix Ha cooTBeTcTBME HOpMmam WMPI MOryT ObiTb MCNOMb30BaHbl AHANM3aTopbl CNEKTPa,
COOTBETCTBYIOLME TpeboBaHWAM HaCTOALEero pasaena.

6.1 BxogHoe conpoTtuBneHue

MsmepuTenbHbIn NPUEMHUK AOSMKEH UMETb HECUMMETPUYHBLIN BXOA. [pn ycTtaHoBKax opraHoBs ynpas-
NEeHnsa NpUeMHUKOM B guanasoHe namepenuint CUCIP HOMuUHanbHOE 3Ha4YeHue BXOAHOr0 COMPOTUMBREHUS
AOMMKHO ObITe paBHO 50 OM ¢ K0adppuuneHToM cTosyen BonHbl (KCB) No HanpshkeHuio, He NpeBbILaloLWmum
3Ha4YeHuI, NpUBEAEHHBIX B Tabnuue 5.

B nonoce yactot ot 9 Ao 150 My A0NONHUTENBHO A0MKEH ObiTb 06ecneYeH CUMMETPUYHbIN BXOA C HO-
MUWHanbHbIM 3HaYeHneM conpotusneHnsa 600 Om. CuMmETPUpPYIOLLNIA BXOAHON TPaHCHOPMATOP MOXET ObITh
BCTPOEH B UMM, nubo B COOTBETCTBYIOLUMIN CUMMETPUYHBIA IKBUBANEHT CETU, noakmovaembin kK UM.

6.2 OCHOBHbIe NapamMeTpbl

6.2.1 WupunHa nonocbl NponycKkaHuA
LLnpnHa nonocel nponyckanus UM By aomkHa HaxoauTbCA B Npeaenax 3HavyeHui, ykasaHHbIx B Tabnuue 8.

Tabnuya 8 — TpeboBaHus K LLMpUHE nonockl nponyckanua UMM

Monoca vacToT LLnpuHa nonockl NponyckaHua By Pi?n%imﬁz.ﬁfcﬂmHa
0,009—0,15 MI'y (nonoca yactot A) 100—300 ry" 200 Iy (Bg)
0,15—30 MI'y (nonoca YactoT B) 8—10 Kl_Ll1) 9 KTy (By)
30—1000 My (nonocsi 4actor C u D) 100—500 ky" 120 Ky (Bo)
1—18 Ty (nonoca yacToT E) 300 k"y — 2 Mry" 1 Mry? (Bimp)

Yo LWnpuHe nonockl Nponyckanna UMM ¢ AeTeKTopoM CpefiHUX 3Ha4YeHniA cMm. npunoxenue E, nyHkT E.1. Ecnu
UCNOSB3YIOT WNPUHY NONOCHI NPOMYCKaHUS, OTIMYAIOLLYIOCS OT PEKOMEHAYEMOIA, ee 3HauYeHWe yKasbiBaloT BMecTe
C n3MepeHHbIM ypoHem NPT,

2) Bui6upaemas WwupuHa nonockl Nponyckanns UM AomkHa COOTBETCTBOBATL 3HAYSHUAIM, NPUBEAEHHLIM
B Tabnuue 6.

1
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6.2.2 KoadgprcuumneHT neperpysku

B UM ¢ peTekTopom cpeaHux 3Ha4eHuin KoadULUNEHT neperpysku Kackaaos,

NpEeALLIECTBYIOLLMX AETEKTOPY, AOIDKEH ObITb paBeH Bimp / n, A€ N — 4acToTa NOBTOPEHNA UMNYNLCOB (B,
u n — B repuax). NpuemMHUK He JOIDKEH NeperpyXarbCs Npu 4acToTe NOBTOPEHUA UMNYNbLCOB, PABHOW UK 60Jb-
wen 25 Ny — ang nonockl yacror A, 500 'y — ana nonockl 4actot B u 5000 My — ana nonoc vacrot C u D.

ITpumeyaHue— B obuem cnyqyae dns UM c demexkmopom cpedHUX 3HaYeHUli He8O03MOXHO obecre-
Yumb K03agghuyueHm nepeapy3Ku, ro3eosissoujull usbexames HenuHeliHocmu npu pabome nNpueMHuUKa Ha o4YeHb
HU3KUX Yacmoimax [106MmopeHuUsi UMIYJIbCo8 (OMK/TUK Ha eQUHUYHBIL UMIYIbC He onpedesniaemcs).

6.3 ToyHOCTb U3MEpEeHUs CUHYCOMAANbLHOIO HaNPXeHUA

MorpewHoCcTs UsMepeHnss CUHYCONAANbLHOrO HanpPsHXKeHUA AOSMKHA HaxoauTbCA B npegenax = 2 ab
(x 2,5 pb Ha vacrorax cebilwe 1 ['TL) npu nogaye HanNpsXXeHUA OT reHepaTopa CUHYCOMAANbHOIO HaNPSHKEHUA
C BbIXOA4HbIM conpoTusneHmem 50 Om.

6.4 ToyHOCTbL U3MEpPEeHUsa UMNYITbLCHOIO HaNpPsXXeHUsa

MeToabl onpeaeneHus BbIXOAHbIX XapaKTEPUCTUK UMNYSIbCHBIX FEHEPATOPOB, NPUMEHAEMBIX NMPU UCTbI-
TaHUSIX HA COOTBETCTBUE TpeBOBAHMAM HACTOALLIETO Nnogpa3saena, npuseaeHbl B NpunoxeHusax B u C.

6.4.1 AMnnuTygHOe COOTHOWEeHne

MokasaHua UM na yactotax Ao 1 Iy npu nogaye Ha ero BXoa UCNbITATEeNbHbLIX UMNYNLCOB C 4YacTOTON
noeTopeHus n, 'y, u NNowWwaabio, BuMMCAEeMoii Yepes sHavueHne 3AC u umeiowei s3Haqenue 1,4/n mBc, ot re-
Heparopa C BbIX0AHbIM conpoTuBneHneMm 50 Om u 0aHOPOAHLIM CneKTpPoMm (CM. Tabnuuy 2, nogpasgen 4.4.1),
AOMXKHbI ObITh HA BCEX YaCTOTaX HACTPOMKN TAKUMMU XXe, KaK U NPU Nnogadve HeMOAYNMPOBAHHOIO CUHYCOUAarb-
HOr0 CUrHara Ha 4acToTe HaCTPOWKKN CO cpeaHeKkBaapaTudeckum sHadeHnem 3C, pasHoim 2 MB [66 ab(MKB)].
BbIx0AHbLIE CONPOTUBNEHUSA UCTOMHUKOB (reHepaTopa UMNYNbCOB U FEHepPaTopa CUrHANOB) A0IMKHbI ObITh 0AU-
HaKoOBbIMU [CM. pUCYHKM 1Db) un 1¢)].

3HayeHnsa n fOoMmkHbl ObITb pasHbl 25 Ny — AnA nonocbl Yactot A; 500 'y — Ans Nonocbl YacToT
B 1 5000 Ny — ans nonoc yactot C un D. [lonyckaeTcs OTKNOHEHWE YPOBHA CUHYCOMAANbHOIO HaMNpPsPKeHUs
oT MmuHyc 0,5 oo 2,5 gb.

MpumedyaHune— OTHoweHne nokasaHuii UM c [eTEeKTOPOM CPefHUX 3HAYEHUIA U [ETEKTOPOM KBa3UMUKOBbIX
3HaYeHUin, UMeoLLMX OfMHaKOBYIO LUMPUHY MONOCH! NPONyCKaHUs, Npyu YacToTax NoBTopeHUa umnynescos 25, 100, 1 000
1 10 000 'y, HabnroaaeMbIX MpY YCIIOBUK, YTO KOS(AULMEHTEI NEPETPY3KM COOTBETCTBYIOT TPEGOBaHUAM U BbIXOZHOW
YypOBEHb ABMNAETCA NOCTOAHHLIM, NpUBeAeHo B Tabnuue 9.

Tabnunuya 9 — OTHOLWEHNE 3HAaYEHUA UMNYMbCHBIX XapakTepucTuk UM ¢ [eTeKTOPOM CpefHUX 3Ha4YeHUA N AeTeKTo-
POM KBa3UMUKOBLIX 3HAYEHWUIA, UMEIOLLUMMN OfNHAKOBYHO LUMPUHY MOMOCH! MPOMycKaHus

OTHolleHune nokasaHuii UM ¢ geTekTopamu KBasuUNMKOBOro U CpedHero aHadeHuit, ab,

Moroca yacToT UM, My ANnA 4acToT NOBTOPEHUA UMNYNBCOB

25 Ty 100 Iy 500 Iy 1000 I'y 5000 Iy
0, 009—0,15 (nornoca YacTtoT A) 12,4 — — — —
0,15—30 (nonoca vactoT B) — (32,9) 22,9 (17,4) —
30—1000 (nonocsl YacToT — — — (38,1) 26,3
CuD)

MpuMmeyvaHunsa

1 MMnynbcHas xapakrepucTuka norny4yeHa npu UCnornb3oBaHun peKoOMeHyeMoi LUMPUHBI MOMNOCk! NpoMnyckaHus
(cM. Tabnuyy 8).

2 3HayeHusA B ckobKax faHbl TONBKO AMA MHOpMaLmMK.

Ha vactoTax cBbiwwe 1 [Ty (nonoca 4actoT E) yctaHoBMeHbl ABa pexxumMa hyHKLMOHUPOBAHUSA AETEKTO-
pa cpegHUX 3HAYEHWUI: NIMHENHbIW U NorapuPMUYECKni.

Mpu NMMHENHOM peXXMMe AeTeKkTopa CpeaHMX 3HaYeHuin Ha YacTotax 4o 1 'y nokasaHus UM npu nogaye
Ha ero BxoJ OT reHepartopa € BbIXO4HbIM conpoTueneHnem 50 OM UcnbiTatenbHbIX UMMNYNbCOB C 4acTOTOM MO-
BTOpeHusa n, U, U NNOLWaabI0, BblYMCIAEMON Yepes 3HaqdeHne SC v nmeroLen s3HaveHme 1,4/n mBc, 4OMKHbI

12



rocT 30805.16.1.1—2013

ObITb TAKUMU XE, KaK U NPpU Nojgave HemMoAyNMMPOBAHHOTO CUHYCOMAANbHOIO CUrHana Ha 4yactoTe HacTPOMKU
CO cpeHekBagpaTmyeckum sHavdeHnem SC, paBHbiM 2 MB [66 oB(MKB)].

B kauecTtBe nocnegoBaTenbHOCTU UCMbITATENbHLIX UMMYNBCOB AOMKHA MCNOMb30BaTLCA UMMYNbCHO-
MOAYNMPOBaHHAA HecyLas.

3HaueHue n JomkHo BbiTk paBHo 50 000. JonyckaeMoe OTKNMOHEHMEe YPOBHS CUHYCOUAanbLHOro Hanps-
»xeHus + 1,5 gb.

Ona norapudmmyeckoro peximma nokasaHusa UM npu nogade Ha ero Bxoa UcnbitatenbHbIX MMMYIbCOB C 4acTo-
Tou noeTopeHust 333 kMY (Nepuoa cnegoBaHMst UMMYNLCOB 3 MKC) U NNOLLAAkI0, BiumucnseMmon yepes 3AC u umeto-
LLEeW 3Ha4YeHue 6,7 HBC npu NONIHOM CONPOTMBINEHUN UCTOMHKKA 50 OM, AOMKHBI ObITb HA BCEX YACTOTaX HACTPOMKU
TaKUMMU e, KaK U Npu nogaqe HemMoAynMPOBAHHOMO CMHYCOUAAMNLHOIO CUrHana Ha 4actoTe HacTpOiiKu Co cpeaHe-
KBagparnyeckum sHaveHnem SMC, pasHbiM 2 MB [66 AB(MkB)]. [lonyckaemoe OTKIOHEHUE YPOBHSA CUHYCOUAANbHOO
HanpsbkeHus + 4 ab (aonyck 10 % — ANA WMPKMHBLI NONOCkI NPONYCKaHUa 00YCNOBNMBAET BO3MOXXHOE OTKIIOHEHWUE
npubnuanuTensHo + 2,5 oB). Bonee noapobHas nHchopmauus npueeaeHa B npunoxenun O, nyHkr 0.6.

MpumevyaHun
1 [Ons LeTeKTUpOBaHWSA CPEAHUX 3HAYEHUIA MOTYT UCMOMb30BaThLCH aHanm3aTophl CnekTpa ¢ LWWPWHOA Nonock! BU-

feoTpakTa B, ygo < Brgsos- MPY M3MEPEHNSAX C UCTIONB30BAHNEM YMEHBLLEHHOW LKPUHBI MONOCkH! BUAeoTpaKkTa 4na Hop-
ManbHol paboTsl hunsTpa BugeocurHana Heobxogmmo obecnevnTb JOCTAaTOMHO BoMbLIOE BPEMS CKaHUPOBaHMS.

2 TMpu M3MepeHUsX cpefHUX (B3BELUEHHbIX) 3Ha4YeHWNIA B IMHENHOM pexunMe pesynsraT OyfeT CooTBETCTBOBaTL Cpes-
HEMY YPOBHIO U3MEPAEMOro curHana. B norapudMudeckom pexxmMe pesynstat OyfeT cOOTBETCTBOBATL CpejHeMY U3 fo-
rapvdmMmu4ecknx sHa4eHuin usmepsiemoro curHana. CriegoBatensHo, NPY UMMNYNBECHOM NMPAMOYTOMbHOM CUrHane Co CKBaX-
HOCTbIO, paBHO 2 (curHane umerolleM hopMy MeaHgpa), npuHuMarolem nonepemeHHo 3HadeHus 20 u 60 b (MkB),
rnorny4aemelii ypoBeHb B Nlorapudpmmndeckom pexume byget paseH 40 ob (MkB), Torga Kak B JIMHEWHOM pexuMe pearnbHoe
cpegHee 3HadYeHWe curHana pasHo 54,1 ob (MkB).

6.4.2 AMnynbCcHanA xapakTepucTuka

OTKnUK UMM ¢ AeTEKTOPOM CPEAHUX 3HAYEHUI B IMHENHOM PEXMME Ha NOBTOPAIOLLMECH MMNYILCbl 011
»KeH ObITb TakUM, YTOObI NPM NOCTOAHHOM nokasaHuu UM cooTHOLLEHnE mexay amnnuTyaon U YacToTomn no-
BTOPEHUst UMNYNbCOB Ha Bxoae WM BblpaXkanocb 06paTHO NponopLMOHanbHONW 3aBUCUMOCTbIO.

B nonoce 4acToT Mexay HaumeHbLUEeW YacTOTOlM NOBTOPEHMA MMNYNbLCOB (BbibBUpaemon us TpeboBaHus
k KO3PPULIMEHTY NEPErpyskn) 1 4acToTOl, PaBHOIl By /2, AONYCKAETCA OTKNOHEHNE UMNYMNLCHOW XapakTepu-
CTUKM B npegenax ot + 3 no—1 ab.

MpuMeyaHue— TeopeTUdeckue KpmBble MMMNYNbCHBLIX XapakTepucTuk UM ¢ KBa3MNUKOBLIM AETEKTOPOM U fe-
TEKTOPOM CpefHUX 3Ha4YeHUI NpefcTaBneHbl Ha pUCYHKe 1T), UMeloLLieM LWKany B aBCONOTHLIX eanHULAX.

Otknuk UMM ¢ aetekTopoM cpeaHUX 3HAYEHUM B norapudmmuyeckom pexume (dacrora csbiwe 1 M)
Ha NOBTOPSIOLLUMECH UMMYMbCbl 3aBUCUT OT YPOBHS NOMEX MexAy umnynscamu. Mcnonbsys cneayiowue se-
MNUYUHBI:

L|og Av — YPOBEHb, U3MEPEHHbII AETEKTOPOM CPEAHUX 3HAYEHNI B NOTapMPMUYECKOM PEXNME;

Tp — ANUTENbHOCTb UMMYNbCA, MKC;

Lp — 3Ha4YeHue amnuTyabl uMmnyneca, b (MkB);

Tn — ANUTENbHOCTb MOMEX MEXAY MMMYNbCaMK, MKC;
Ly  — yposeHb nomex, ob (MkB),

nony4yum COOTHOLLUEHUE

ToL, + Tyly
To+Ty )

L|ogAv = [

Mpumep — Ecnu 3HayeHue amnnumydbl ummnynscoe Lp = 85 0b(mkB) u ypoeeHb nomex Ly = 8 db(mkB),
Tp = 1/Bjp = 1mic, vacmoma noemopenus umnynscoe n = 100 000, moTy ~ 9 mrc. Toz0aL ,g,, = 15,705(mKB).

B neicTUTenbHOCTYN 3HaYEHNE Lo 4, OyAET BonbLue n3-3a TOro, YTO 3HaueHue Tp bonbLue, Tak kak no-
cne OKOHYaHMA UMNynbca ANUTENbHOCTLIO 1 MKC MMNYNbLCHBIA CUrHan Ha Bbixoae MY MrHOBEHHO HE YMEHb-
LIAEeTCA 40 YPOBHA NOMEX.

6.4.3 U3MepeHue CKkaukooOpasHbIX, HeCTabMNbHbIX U «apendyroWmnx» y3kononocHbix UPI

OTknuK Ha ckaukoobpasHble, HecTabunbHble U «apendylomey y3KONONOCHbIE MOMEXU JOIDKEH ObITh
Takum, 4ToObl pesynstat u3mepeHus Obin pasBeH MoKas3aHWIo MMKOBOTO Npubopa C NOCTOSIHHOW BPEMEHM
0,16¢c — ana nonoc yactot A u B n 100 mc — ana nonoc vactor C u D, kak nokasaHo Ha pucyHke 5. [locro-
AIHHAA BpeMeHU onpeaeneHa B A.3.1.
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Takne n3amMepeHnsi MOXXHO NMPOBECTU C MOMOLLbIO CXeMbl, UMUTUPYIOLLEN UHAUKATOPHLIA Nnpubop, ycTa-
HOBMNEHHOW nocne Aetekropa orubatowei. Hanpumep nNUKOBOE 3HAYEHWE MOXHO NOMYYUTb HEMPEpPbIBHbIM
KOHTPONEM BbIXOAHOTO curHana npubopa ¢ MCnonb30BaHUEM aHanoro-uupoBoro npeobpasoBarens u mu-
KponpoLeccopa, kak MokasaHo Ha PUCYHKe 4.

Ona nonockl 4acToT E NOCTOAHHAs BpEMEHU AETEKTOpA CpeAHNX 3HAYEHUI B MMHENHOM pexuMe paBHa
0,1 ¢; TpeboBaHus kK NorapudMUYECKOMY AETEKTOPY CPEAHUX 3HAYEHUI HAXOAATCS HA PACCMOTPEHUM.

M3 ckazaHHOro Bblle CReayeT, YTo NPU BbICOKOYACTOTHOM CMHYCOMAanbHOM BXOAHOM CUrHane, Moay-
NUPOBAHHOM MOBTOPSAIOLLMMUCA NPAMOYTONbHbIMU UMMYIIbCAMU C ANUTENLHOCTLIO U NEPUOAOM, YKa3aHHbIMU
B Tabnuue 10, nokaszaHue UM ¢ AeTEKTOPOM CpeaHUX 3HAYEHUIA AOIMKHO ObiTb MakCMMarbHbIM B COOTBET-
cTBuu ¢ Tabnmuen 10, npu 3TOM paspeLuaetcs gonyck + 1,0 ab.

Tabnunya 10 — MakcumansHoe nokasaHue UM ¢ JeTEKTOPOM CPefHUX 3Ha4YeHUi Npu cuHycoufjansHOM BXOAHOM
CUrHare, Mo4yrMpoBaHHOM UMMNYNbcaMu, MO CPABHEHWIO C OTKITMKOM Ha HeaaTyxatollee rapmMoHudeckoe konebaHue Ta-
KOM Xe amMnnuTtyasl

ooyt myneson o nenoge | o e Monocs! 4acToT WsMepHTentHoro
crneposaHna 1,6 ¢ A B npuemHuka C, D
Ty=0/16¢ 0,353 (-9,0 aB) —
Ty=01c — 0,353 (-9,0 ab)

MpumevaHne — B nonoce YacToT E aTh nokasaHus cnpaBeAnvnBbl TONbKO ANA NIMHEAHOro AeTeKTopa CpefHUX 3Ha-
YEHWUIA.

6.5 YacTtoTHaa usbuparenbHOCTb

XapaktepucTuka 4acTtoTHOW usdbuparensHocTu UM ¢ wupuHown nonocel nponyckanuna 200 My (n3mepexus
B nonoce yacrot 0,009—0,15 MI'y) gomxHa HaxoaUTLCA B Npeaenax, ykasaHHbIX Ha PUCYHKe 2a), C LULMPUHOW
nonocel nponyckanua 9 ky (uamepeHus B nonoce yactot 0,15—30 Mly) — Ha pucyHke 2b) u ¢ LUMPUHOK
nonocel nponyckanua 120 ky (M3amepenus B nonoce 4yactor 30—1000 MI'u) — Ha pucyHke 2c). Ana npu-
€MHUKOB, UMEIOLLUMX APYry0 LUMPUHY NOSIOCHI MPONYCKaHWUS, PUCYHKM 2a)—2C) ONMUCHLIBAIOT TOMNbKO (hopmy
XapakTepUCTUKU U3bupaTenbHOCTU; NPU 3TOM OCb YaCTOTbl COOTBETCTBEHHO MacwuTabupyetca (cm. 5.5). Xa-
pakTepucTuka 4acToTHON usbuparensHocTu UM ana nonockl YacTtoT E fomkHa HaxoauTLCA B Npeaenax, yka-
3aHHbIX Ha pUCyHKe 2d.

MpumedaHune—[Ona nsmepenna UPI1 oT TexHnyeckux cpefcts, koTopele TpebytoT 6oree Bbicokol nabupa-
TenbHocTU UMM Ha ydacTke YactoT mexay 130 kMy u 150 k'Y (Hanpumep obopynoBaHue Ans nepeaaqn CUrHanoB no anek-
TpUYECcKoi ceTu, Kak ycTaHoBNEHO B [5]), nepea usMeputenbHbLIM NPUEMHUKOM YCTaHaBNUBAIOT (PUNLTP BEPXHUX HaCTOT.

3HayYeHnsa OTHOCUTESBLHOrOo 3atyxaHus (nameputenbHoro npuemHuka CUCTIP n dunetpa BepxHux 4va-
CTOT) NPUBEAEHbI HUXE.

Yacrora, Kkl'y OTHocuTenbHoe 3aTyxaHue, Ab
150 <1
146 <6
145 >6
140 >34
130 281

N3mepuTenbHbIin NPUEMHUK BMECTE C (PUITBTPOM BEPXHUX 4aCTOT AOMKEH COOTBETCTBOBATL TPEOOBaHK-
SAM HaCTOSLLEro cTaHgapra.

6.6 OdexTbl MHTEPMOAYIIALMKN, WYMbI NPUEMHUKA U IKPAHUpPOBaHUEe

S deKTbl UHTEPMOAYNALIMK, LIYMbI IPUEMHUKA U IKPaHUPOBAHUE AOMKHbLI COOTBETCTBOBAaTh TpeboBa-
HUsAM 5.6.
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7 N3meputenbHble NPUEMHUKN C OETEKTOPOM CpeaHeKBagpaTuiecknx
3HaYeHun ana nonockl yactor ot 9 klM'y ao 18 Ny,

MNpu nsmepeHnax Ha cooTBeTcTBMe HopMam MPIT MOryT MCnonb30BaTbCA aHanNU3aTopbl CNekTpa, cooT-
BETCTBYIOLLME TpebOoBaHNAM HACTOALLErO pasaena.

7.1 BxogHoe CONpPoOTUBIIEHUE

WM pomkeH MMeTb HECUMMETPUYHLIN BX04. [pu yCcTaHOBKax OpraHoB ynpasneHus NnpUueMHUKa B aua-
nasoHe nsmepeHuit CUCIP HOMUHaNbHOE 3HAYeHUEe BXOAHOr0 CONMPOTMBIEHUS AOMKHO ObiTh paBHO 50 Om
¢ KCB no HanpshKeHuio, He NpeBbILIaOLLMM 3HAYEHWI, NPUBEAEHHLIX B Tabnuue 5.

Lns namepeHuss cuMmeTpuyHOro HanpsbxeHust P B nonoce vacrot ot 0,009 o 30 My aomkeH ObiTb
obecrneyeH 40NONMHUTENbHbLIN CUMMETPUYHBIN BX0A (C MOMOLLIbIO CUMMETPUPYHOLLIETO BXOAHOrO TpaHcdopMaropa).

[na nonockl yactot ot 9 Ao 150 kl'y pekoMeHayeMoe 3Ha4YEHNE BXOAHOTO CONPOTUBIEHMNS AOIMKHO BbITb
paBHo 600 Om. CuMMeTpUpyIoLLIEe BXOAHOE YCTPOWCTBO MOXET ObITb BCTPOEHO B UIM, nMb0O BKNIOYEHO B KOH-
CTPYKLMIO COOTBETCTBYIOLLIEFO CUMMETPUYHOIO 3KBMBANEHTa CETK, noaknoyaemoro k M.

7.2 OCHOBHbIe NnapameTpbl

7.2.1 LLupuHa nosnocbl NponycKaHUA
3HaueHus WMpuHbl NoNockl nponyckanusa UM aomkHbl HAX0AMTLCS B Npeaenax, ykasaHHbix B Tabnuue 11.

Tabnuya 11 - 3Ha4yeHUs WNPUHLI Noockl NponyckaHus UM

Monoca yacToT LLII/IpVIHa nonockl nponyckaHnA PeKomer‘yeMaﬂ LUMpUHa
86 nonockl nponyckaHua
1
0,009—0,15 My (nonoca wacToT A) 100 y—300 ry") 200 Ty (Bg)
)
0,15—30 My (nonoca yacrtot B) 8 Ku—«ry 9 Ky (Bg)
1
30—1000 My (nonockl YacTot C 1 D) 100 Ku—500 Ky 120 KI'y (Bg)
1
1—18 I'Ty (nonoca vacToT E) 300 kT'y—2 My 1 Mr? Bimp)
) Bonpoc o wnpute nonocs nponyckanust UM ¢ 4ETEKTOPOM CPESHUX 3HAYEHWUI PACCMOTPEH B MPUMOXe-
HW E, pasgen E.1. ECAM UCMOMb3YIOT LMPUHY NONOCH! MPOMYCKaHMs, OTIMYALOLLYIOCS OT HOMUHAMBHOW, ee 3HauYeH!e
yKa3blBatoT BMeCTe C U3MepPeHHbIM ypoBHeM UPT.
Bui6upaemas LWNpUHa Nonockl NponyckaHns UM forkHa COOTBETCTBOBATL 3HAUEHUSIM, NPUBEAEHHEIM B Ta-
6nuue 6.

7.2.2 KoadpunumeHT neperpysku

KoadhdpmumeHT neperpysku kackagos, npeaLecTBYOLWUX AETEKTOPY, AOMKEH ObITb paBeH 1,27(B3/n)
rAe N — 4yacroTa NoBTOPEHUs UMNYNbLCOB; N U B3 U3MEPAIOT B repuax.

12

MpuMevaHua

1 B obLemM crnyyae npu TakoM TuUne feTekTopa GyAeT HeBO3MOXHO 06ecnednTb OCTaTOMHEIA KO DULIMEHT nepe-
rpy3ku ans obecneyeHns MMHENHOro pexuMa paboTel npubopa Npy 04eHb HU3KUX YacToTaxX NMOBTOPEHUS UMMYNbCOB (OT-
KNWK Ha eAWHWYHBIR UMMYNbC He onpegenseTca). Mpu nioboM NpUMeHeHWN JaHHOro JeTeKkTopa AoMkHa ObiTk yKaszaHa
MWHWManbHas YacToTa NOBTOpPEeHUs UMNynbea, He NPUBOASLLAs K Neperpyake AeTekropa.

2 Pacuyet koadhduLmeHTa neperpysku npuBefeH B NpUoxeHun A.

7.3 TOYHOCTb U3MEPEHUA CUHYCONAASIbHOIO HaNnpsXKeHUA

MorpewHoCcTs M3MEPEHUA CUHYCOMAANbHOIO HanpsbKeHWs AOIPKHA HaxoauTbCcA B npegenax + 2 ab
(+ 2,5 ab Ha yacToTax cebiwe 1 'Ty) Npy BLIXOAHOM CONPOTUBNEHUN UCTOYHMKA 50 Om.

7.4 TOYHOCTb U3MEPEHUA UMNYSTbCHOIO HaNpsXKeHUA

MeToabl onpeaeneHunsi BbIXOAHbLIX XapakTePUCTMK MMMNYNbCHbIX FeHePaTOPOB, MPUMEHSEMBIX MPU UCHbI-
TaHUsIX HA COOTBETCTBUE TpeboBaHUAM HACTOSILLErO NoApasaena npuBeaeHbl B npunoxeHusx B u C.

15



FOCT 30805.16.1.1—2013

7.4.1 AMNnNuUTygHOe COOTHOLWEeHUe
MokasaHua WM Ha vacToTax, He npesbiwatowmx 1000 MMy, npu nogade Ha ero BXOA4 UCMbITATENbHbIX

UMMYMbLCOB C 4acTOTOWN NOBTOpPeHus n, ', U Nnowaabio, BbIMUCISAEMOI Yyepes 3HadeHune SOC u umeroLein

3HaYeHus [278(83)71/2] MBc — ans nomnocsl 4actot A u [139(B; )_1/2] MBc — ansa nonoc yactotr B, C u D

(Npu 3Ha4eHun B3 BbIpaXeHHOM B repuax) npu CONpoTUBIEHUM UCTOYHUKA 50 OM 1 cnekTpe, OAHOPOAHOM,
no KpaviHei mepe, 4O HaWBbICLLEN YACTOTbl HACTPOWKM NpUemMHMKa (CM. Tabnuuy 2, nyHKT 4.4.1), JOMXKHbl
ObITb HA BCEX YACTOTaX HACTPOMKM TAKUMM XKeE, KaK U NMPU Nogave HeMo4yNMPOBAHHOTO CUHYCOMAANbHOIO CUT-
Hana Ha 4acTtoTe HaCTPOMKKM CO CpeaHeKBaapaTudeckum sHadeHnem 34C, pasHbiM 2 MB [66 aB(MkB)]. Conpo-
TUBNEHUA WMCTOYHUKOB (reHepaTopa MMNYNbCOB M reHepaTopa CWUrHamoB) AOMiHblI ObiTb OAMHAKOBbIMU
[cM. pucyHkn 1b) n 1c)]. S3HaueHne n fomkHO BbITb paBHO 25 — ans nonockl YacToT A u 100 — ans nonoc
yactotr B—D. [lonyCTMMO€ OTKIOHEeHWe YPOBHSA CUHYCOMAArNbLHOro Hanpsxkenua — + 1,5 ab.

MpumedyaHwue — Pac4éT UMNYNLCHOR XapakTepUCTUKN JEeTeKTopa CpefHeKBaapaTUHecKuX 3HaYeHnin npuse-
AeH B npunoxeHun A. OTHoLLeHWe nokasaHunii UlN ¢ geTekTopom cpefHekBapaTndeckux sHadeHuin n UM ¢ keaannmkosbIM
JEeTeKTOpOM, UMEIOLLMM TY Ke Nonocy, Ans YacToT NOBTOpeHUsA umnynbcoB 25 1 100 My npuseaeHo B Tabnuue 12.

Ha yactoTtax csbiwe 1 Ty (nonoca E) nokaszaHua UM npu nogave Ha ero BXoA4, UCAbITaTeNbHbIX UMNYb-
COB C yacroTtoi nosropeHua 1000 'y n nnowaabto, BblMUCHIAEMON Yepes sHadyeHne SAC u umerowen sHaqe-

Hue [44(83 )_1/2] MKBC, AomkHbI BbITb HA BCEX YaCTOTax HACTPONKM TaKMMU ke, Kak Npu nogaye HEMoAynupo-
BAHHOIO CMHYCOMAASIbHOrO CUrHana Ha 4acTtoTe HaCTpPOWKM CO cpeaHekBagparuyeckum sHadeHuem S[C,
paBHbiM 2 MB [66 ab(MKkB)]. B kauecTBe nocnegoBaTenbHOCTU UCMLITATENbHbLIX UMMNYIILCOB AOMMKHA UCNOSb-
30BaThCA UMNYNbCHO-MOAYNMPOBAHHAA HecyLwlasa. bonee noapobHyto nHdgopmaumio cM. B npunoxexdun 1.6.

Tabnwnya 12— OTHOWeEHWe nokasaHuit M ¢ kBasMNUKOBLIM AETEKTOPOM U AETEKTOPOM CpeAHeKBaApaTUHECKUX 3Ha-
YeHWI Ha YacToTax NoBTopeHnsa uMmnynbcos 25 n 100 My

OTHoLWeHWe nokasanui 1N
YactoTa noBTOpeHUn € KBa3sUNWKOBLIM AETEKTOPOM

umnynecos, My N AeTEKTOPOM CpeaHeKBaApaTUEeCKuX
3HaveHun, ob

Monoca yactoT U

9—150 kI'y (nonoca vactoT A) 25 4,2
0,15—30 My (nonoca 4acToT B) 100 14,3
30—1000 MI'y (nonockl Yactot C u D) 100 20,1

7.4.2 mnynbCcHaA xapakrepucTuka

Otknuk UM ¢ geTekTopoM CpeaHekBaapaTUyecKuX 3HaAYEHUI Ha NOBTOPSAIOWUECA UMMYIbChl AOIMKEH
ObITb TakuM, YTODOLI MPU NOCTOSAHHLIX NOKa3aHUsIX Ha Bbixoae UM amnauTyaa uMnynbcos Gbina o6paTHO Npo-
NOpPLMOHArbHA KOPHIO KBaApPaTHOMY U3 3HAYEHUSA YaCTOTbl.

3HaueHUs1 UMNYNbCHOW XapaKTEPUCTMKN AOMDKHbI HAXOAUTLCA B Npeaenax, ykasaHHbix B Tabnuue 13.

Tab6nuya 13 — UmnynbcHan xapaktepuctuka UM ¢ peTekTopom cpefiHeKkBaApaTUHECKUX 3HaYEHUIA

y OTHOCUTENbHBIN 9KBUBANEHTHBIN YPOBEHD UMNYNbea, AB
aCToTa NoBTOpPEeHUA
umnynicos, My AnA nonockl yactoT A | Ans nonockl yactotel B | ana nonoc vactotr C v D AnA nonockl Yactot E
100 000 — —_ — -20+2,0
10 000 — — 2020 -10+1,0
1000 - -10+1,0 -10+1,0 0 (onopHbIiA ypoBeHb)
100 -6+0,6 0 (onopHbIn ypo- 0 (oropHbIit ypoBeHb) -10+1,0
BEHb)
25 0 (onopHsblit ypo- +6+0,6 +6+0,6 —
BEHb)
20 +1+0,7 +7 0,7 +7+0,7 —
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YacToTa NoBTOpPEHUA
umnynecos, My

OTHOCUTENBHLIN 9KBUBANEHTHLIA YpoBEHb UMMNynbca, Ab

ANA nosnockbl YactoT A

ANA NoNockl YacToTel B

Aans nornoc vyactotrC u D

ANS nornockbl HacToT E

10 +4+1,0 +10+1,0 +10 £2,0 —
2 +11£1,7 +17£1,7 - —
1 +14+20 +20 £2,0 — —

7.5 YactoTHas n3buparenbHOCTb

Tak kak Tpe6oBaHUS K LUIMPUHE NONOCHI NPONYCKaHUs, NPUBEAEHHbIE B 7.2.1, AOMYCKAIOT OTKNOHEHUS OT-
HOCUTENBHO 3HAYEHWIA TEX NOSIOC, KOTOPbIE NPUBEAEHLI HA PUCYHKAX 2a)—2C) npumMeHutensHo K UM ¢ petek-
TOPOM CpeAHEKBAAPATUHECKMX 3HAYEHUI, STU KpUBLIE U3OMPaTENbHOCTU NPUMEHSAIOTCA TONbKO B OTHOLLIEHUN
TpebGoBaHus coxpaHeHus ux popMbl; MPU STOM OCU YACTOT COOTBETCTBEHHO MacLITabupyloTcs.

Hanpumep, Bg /2 cooTBeTcTBYeT yactoTe 100 Iy Ha pucyHke 2a).

XapakrepucTuka 4yactotHon usbuparensHoctu UM ¢ LUMPUHONW NMONOCHI NPONYCKaHUA AN NONOChl Ya-
cTOT E AomkHa HaXoauTLCA B Npeaenax, ykasaHHbIX Ha pucyHke 2d).

TpeboBaHUsl K YACTOTHON U3BMPaTEnbLHOCTU AOMKHBI COOTBETCTBOBATH TPEOOBAHMAM, NPUBEAEHHBIM
B4.52—4.54.

7.6 3dpdexTbl UHTEPMOAYNALUMK, WYMbI NPUEMHUKA U IKPaHUPOBaHUe

B cooTeeTcTBUMM C TpeOOBaHUSAMM, YCTAHOBNEHHLIMU B 5.6.

8 N3ameputenbHble NPUEMHUKM C onpeaeneHneM pyHKLUU pacnpeaerneHus
amnnutyn UPIM gna nonocbl yactor ot 1 o 18 Ny

dyHKUMIO pacnpegenenna amnnutyg UPIT onpeaensior kak 3aBUCUMOCTb OT aMnauTyabl CyMMapHOro
BpEeMEHMU, B Te4eHne kotoporo amnnutyaa UPM npesbiwaeT 3aaaHHbIin ypoBeHb. B obiem cnyyae yHKUnIo
pacnpeaeneHus amnnutya WP onpeaensoT Ha hukcupoBaHHO YacToTe, Bbipaxkas amnnutyay UPI B 3Ha-
YEHMAX HaNPSXKEHHOCTU MONSI UM HanpshXeHusi Ha Bxoae WM.

DyHKUMA pacnpefeneHns aMmnimTya MOXeT ObiTb U3MEpPEHa NPW NOMOLLM CreuuarnbHbIX CXEM, BKITO-
YeHHbIx B UM unu aHanusartop cnekrpa, unm npu noMoLLu oTAENbHOIO YCTPOKCTBA.

dyHkumA pacnpeaenedus amnnutya VP MoxeT ObiTb M3MepeHa pasnuyHbiMu cnocobamu.

Mpu 0AHOM M3 HUX WUCMONbL3YKTCA YCTPOWUCTBA CPABHEHUA U MOACYETA, KOTOpbie ONpeAensiioT BpeMs
npeBbILWeHWA aMnnuTyaoi VP ycTaHOBNEHHBIX YPOBHEN HaNpPshXKeHUs1 n3 3apaHee BbLIOpaHHOro Habopa (cm.
pucyHOK G.1). Y1Cno yCcTporCTB CPaBHEHUS AOSDKHO ObITb PABHO YMCITY YPOBHEN.

Mpu gpyrom cnocobe MCNonb3yLoT aHarnoro-uudpoBoli NnpeobpasoBarenb, NOrMYECKYI0 CXEMY U YCTPOii-
CTBO NaMATU (CM. pucyHok G.2).

®yHkuua pacnpeaenenus amnnutya WP moxeT ObITb NpeacTaBneHa B Buae rpacdmka Ha skpaHe guc-
nnes Ans 3apaHee yCTaHOBMEHHOrO Yncna ypoBHei. Yncro BbIoMpaembix ypOBHEN 3aBUCUT OT paspeLuatoLuen
CcnocoBHOCTM McnonsL3yemoro aHanoro-undposoro npeobpasoBarens (Hanpumep, 256 yposHei — ans 8-6u-
TOBOro npeobpasoarens).

HaxoxaeHue dyHkumm pacnpeaeneHus amnnutyg UPI yenecoobpasHo NpoBOAUTbL MPU UCTbITAHUU
TC, KOTOpPbLIE MOTYT CO3AaBaTh NOMEXU LUUAPOBbLIM CUCTEMAM CBA3U (OTHOCUTENBHO MHGOpMaLmK o TpeGoBa-
HUAX K M3MEpPEHUI0 hyHKLMKM pacnpeaenenna amnnutyg WP oM. Takoke nonpasky 1 k [2]).

Mpu HaxoxaeHun dyHKkUMK pacnpeaeneHns amnnutya VPI AOmKHbI BLINOAHATLCS CRieAylowme TEXHU-
yeckue TpeboBaHusi (060CHOBaHUE 3TUX TpeBoBaHWiI NpUBELEHO B NPUIOXEHUU G):

a) AMHaMuYeckuii gnanasoH amnnutyabl MPM gomkeH npebiwaTth 3HaveHue 60 ab;

b) TOMHOCTb U3MEpPeHUs amnnUTyA, BKIKOYAsA NOrPELLHOCTb YCTAHOBKM NOPOrOBOrO YPOBHS, AOIHKHA npe-
BbllaTh + 2,7 ab;

C) MakcuMarnbHoe Bpems U3MEPEHNA NOMEXU AOIMKHO ObITb HE MEHEE 2 MUH. M3MepeHue NpepbiBUCTLIX
nomex JOMnyCKaeTcs NpoBOAUTbL, €GN BPEMSI OTCYTCTBUS NMOMEX COCTaBnsieT MeHee 1 % BCero BpeMeHu u3-
MepeHus;

d) MMHUManbHOE 3HAYEeHME N3MEePSAEMOIN BEPOSTHOCTU JOIMKHO BbiTh 10‘7;
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€) usmepenue yHkummn pacnpegeneHus amnnutyg UPIM AomkHO NPpOBOAUTLCS NPU HE MEHEee YeM ABYX
YPOBHAX amnnuTyabl. OgHOBPEMEHHO NOACHUTLIBAKOT BEPOSATHOCTH, COOTBETCTBYIOLLME BCEM NpeaBapUTENb-
HO BbIOPaHHbIM YPOBHAM. 3HAa4YEHUE paspeLLeHns NpeaBapuTenbHO BbIOpaHHbIX YPOBHEN aMMnUTYAbl 4OMKHO
ObITb HE HMXxe 0,25 ab;

f) ckopocTb BbIGOPKM B 0TCYETax A0SkHa ObiTb HE MeHee 10 MnH/c npu nonoce paspelueHus 1 My,

g) 4ns annapatypbl usmMepeHus yHKUMKn pacnpegenendus amnnutya VP ¢ aHanoro-uudpoBbimM npe-
obpasoBartenem paspeLueHue no amnnuTyae gucnnes, otobpaxatoLero yHKUUIO pacrnpeaeneHus, AoMKHO
6bITb MeHee 0,25 ab (pekomeHayemoe TpebGoBaHue).

MpuMeyaHune— MNamepenne dyHKUUN pacnipeaeneHus amnnutys UPI gonyckaetcs NpoBOoAUTL B noroce
YacToT Himke 1 Tw.

9 AHanusatopbl KpaTkoBpeMeHHbIX UPT1

AHanusatopbl KpaTtkoBpeMeHHbIX VPl NpuMeHSAoT AnA aBTOMaTUYECKOW OLEeHKM aMnnuTydbl, 4acToTbl
W ANUTENBHOCTU NPEepPbIBUCTbIX (kpaTkoBpemMeHHbIx) IPT. KpatkoBpemenHaa UPTT nveert cneaytome npusHaKku:

a) kBa3nnukoeoe 3HayeHne VPl npeBbIlLaeT HOPMY KBA3MMNUKOBLIX 3HAYEHUI HenpepbiBHbIX UPTT;

b) anutensHocte MPM — He 6onee 200 mc;

C) ANUTENBHOCTb UHTEpPBAana, pasgensitoLero (Ha ocu BpemMenu) aee coceanue NPT, — He meHee 200 mc.

MocnepoBaTenbHOCTL KOPOTKMX MMMYIbCOB JOMMKHA TPAKTOBaTLCA Kak kpaTkospemeHHasa NP, ecnu anu-
TENbHOCTL MOCNEA0BAaTENLHOCTH, USMEPEHHAsA OT Havana nepsoro UMNyrnsca A0 KOHLA NocneaHero, CocTaBns-
eT He Gonee 200 MC 1 BbINOMHSAIOTCA YCNOBUA a) U C). BpemeHHble napameTpel kpaTkoBpeMeHHbIX MIPT onpeae-
NAKOTCA CUrHaNoM Ha Bbixoae MY nameputensHOro NpUeMHMKA, NPEBLILLAIOLLMM 3a4aHHbIA (ONOPHbLIN) YPOBEHb.

MpuMmeyaHunsa

1 Onpepenexus U NpuaHaku kpaTkoBpeMeHHblx NPT ycTtaHoeneHsl B FOCT 30805.14.1.

2 CoBpeMeHHble aHanusaTopkl KpaTkoBpeMeHHbIX VNPT paspaboTaHel 4ns ucnonb3osanusa ¢ UM, umerowmmu kea-
3UMNUKOBLIA AeTekTop, paboTaloWMMKU € OrpaHUYEHHbIM BHYTPEHHUM YPOBHEM CUrHana. B cBA3W ¢ 3TUM COBpEeMEHHble
aHanusaTopbl kpaTkoBpeMeHHbIX MPIT MoryT He conpsiraTbesl ¢ UsMepUTENBHLIMU MPUEMHUKaMU HEKOTOPLIX TUMOB.

9.1 OcHOBHble Tpe6oBaHusA

a) AHanu3arop KpatkoBpemeHHbix WPl gormkeH MMeTb KaHan Ans U3MEpeHust ANUTENbHOCTENn M-
nynscos VP u pasgensiowmx nx MHTepsanos, nofknovaemsli K Bbixogy MY nsMeputensHoro npuemMHuka.
Mpu namepeHnax anUTenbLHOCTEN JOIPKHA paccMaTpuBaTbCs TONbKO Ta YacTtk umnynsca UPT, kotopas npe-
BbILLAET OMNOPHbIN YpoBEHb MY n3mepuTenbLHOro npueMHuka. MNMorpelHocTb M3MepeHus ANUTENbLHOCTM AOIK-
Ha BbITb He Bonee £ 5 %.

MpuMeyaHune—TIlog onopHeiM ypoBHeM Y NoHUMaIOT Takoi ypoBeHb cUrHana Ha Bbixofe MY namepurens-
HOro NpuemMHuKa (NPW Nogave Ha ero BXOA HEMOAYNUPOBAHHOrO CUHYCOUAANLHOrO CUrHana), Npu KoTopoM nokasaue UM
(B KBaA3MMNMKOBLIX 3HAYEHUSAX) PaBHO HOpME Ha HenpepbiBHYO VPTT.

b) AHanu3aTop KpaTtkoBpeMeHHbIX VIPT1 4OmKeH UMETbL KaHan Ansi OLEHKWU KBa3UMUMKOBOTO 3HAYEHUS aM-
nnuTyabl APTT.

C) AMNNuTyaa B KaHane OUeHKM KBasunUKOBbIX 3HAYEHWUI J0MmKHA U3MEPATLCA NO npoluecTsum 250 mc
nocre cnaga 3agHero ppoHTa nocnegHero umnynsca WP B kaHane MY.

d) KombuHauua o6oux kaHanoB gospkHa BO BCEX OTHOLLIEHMSIX COOTBETCTBOBATL TpeboBaHusAM 4.1.

€) AHanusartop KkpatkoBpeMeHHbIX MPT1 npu HeobxoaumocTy OMKEH UBMEPATL U PETUCTPUPOBATS:

- yncno kpatkoBpeMeHHbIX UPTT;

- ONUTENBHOCTL UCMLITAHUSA, MUH;

- 4acTOTy NOBTOPEHUA KpaTkoBpeMeHHbIX UPTT;

- cnyyawu nosierenns NP, npesbiwaowmx HOpMy ans HenpepoiBHoW MPT (B KBAa3UNMKOBbLIX 3HA4YEHW-
51X), HO HE ABNALMXCA KPATKOBPEMEHHBIMM.

MpumeyaHue - MNpumep Bnok-cxeMbl aHanusaTopa kpaTkoBpeMeHHbIX MNP npuBeaeH Ha pucyHke 6.

f) MoaTeepxaeHne paboTocnocoBHOCTM aHanu3aTopa no BbisBneHunto NPT, cooTBETCTBYIOLLMX Onpeae-
NEeHnIo KpaTKoOBPEMEHHbIX NOMeX, AO0MKHO NPOW3BOAUTLCA NpU €ro paboTe ¢ ABEHAAUATbiO BUAAMU UCTbITa-
TenbHbIX CUrHanNoB, NapamMeTpbl KOTOPbIX MPUBEAEHLI B Tabnuue 14 u Ha pucyHke 7.

Pa6oTocnocobHOCTL aHanu3aTopa KpaTtkoBpeMeHHbIX MPIT no BbIABNEHWIO UCKITIOYEHUI, yUNTbIBAEMbIX
npu HopMupoBaHuu kpaTkoBpemMeHHbiX MIPI B cooTBeTcTBUM € FOCT 30804.14.1, nyHKkm 4.2.3, f0IDKHA npo-
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BEPATLCA Ha OCHOBE ero paboTbl C ABeHaAUaTbi BMAAMU MCNbITATENbHBIX CUTHA/IOB, MapameTpbl KOTOPbIX
npuBefeHsbl B npunoxexnun F tabnuua F1 v pucyHok F.1.

Tabnuua 14-

NPV NPOBEPKE XapakTepUCTUK aHanmM3aTopa KpaTKoBpeMEHHbIX VPIT

KBasununkosoe
3HaYeHne amnanTyabl
MMMNY/bCOB,
n3MepeHHoe
OTHOCUTE/IbHO
KBa3nnuKoBOro
OMOPHOro fnokasaHus
mn, pb

UMMyNbC

nMmnynsc 1 2

1

31>

MNapameTp ucnbITaTeNbHOrO cUrHana

AnutenbHOCTb
MMNY/bCOBEY
N3MEpPEHHbIX Ha BbIXOAe
MY n3meputenoHoro
npuemMHuka, Mc

uMmnynsc 1 nMmnynsc 2

0,11

9,5

190

Anvtens-
HOCTb
UHTepBasia
mexay
nMnynbcamm
(BbIxog, MY),
MC

OueHka nomexu
aHann3aTtopom
KpaTtkoBpe-
MeHHbIX UPIM

1 KBrl

1 KBI

1 KBIl

McnbiTaTenbHble CUrHas/bl, UCMofib3yemble O/ onpeaeneHust KpaTkoBpemeHHoi nomexu (KBI)

Ipachnyeckoe npeacrasneHve
ncnbiTatesIbHOro curHana,
HabnwgaeMoro Ha BbIxoge

MY, n cBA3aHHOIO C HUM

KBa3UNMWKOBOrO CUrHana

OTHOCUTE/IbHO OMOPHOro
nokasaHua W

lc

22c

22¢c
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Mpogomxexnne Tabnuupl 14

KBasunukosoe
3Ha4YeHne amMnanTygbl
MMMy bCOB,
n3mMepeHHoe
OTHOCUTENbHO
KBa3UMNMKOBOro
OMOPHOro nokasaHus
mn, npb

uMmnynsc 1

UMNYbC
2

[MapameTp ucnbiTaresbHOro curHana

AnnTenbHoCcTb
MMMY/bCOB6
M3MEepEHHbIX Ha BbIXoAe
MY n3meputenbHoro
npuemMHuKa, mc

mMmnynsc 1

13332

210

30

uMnynsc 2

30

Onntens-
HOCTb
nHTEepBana
mexay
nmnynbcamm
(Bbixog, MY),
MC

180

pachmnyeckoe npeacrasneHve
ncnbiTaTteNbHOro curHana,
Habn4aeMoro Ha Bbixoge
MY, 1 cBA3AHHOIO C HUM
KBa3MMWKOBOrO CUrHasna
OTHOCUTENIbHO ONOPHOro
nokasaHusa WUrl

OueHka nomexun
aHannsaTopom
KpaTkospe-
MeHHbIX VPTI

He asnsetcsa
KBI

He aBnsietcsa
KBIM (210 mc)

He asnsetcsa
KBIT (240 mc)



MpogomkeHne Tabnuupl 14

KBasunukosoe
3HayYeHne amnanTygbl
MMNYbCOB,
n3mMepeHHoe
OTHOCUTENbHO
KBa3nNUKOBOro
OMNOPHOro nokasaHus
mn, ob

UMnynse
nMmnynsc 1 2

FOCT 30805.16.1.1—2013

MNapameTp ucnbiTaTeNbHOrO CUrHaNa

Ipachyeckoe npeacraBnexHne

,EI,nMTeanocGTAb AnvTens-
MMNyNbCOBY, HOCTb OleHka nomexw NCMbITATEIbHOTO CUrHana,
VI3[E|/ISDGHH'=IX Ha BbIXofe nHTepBana aHanu3aTopom HabnohaemMoro Ha Bbixoge
n3mepuTenbHoro Mexay kpaTkoBpe MY, 1 cBA3aAHHOIO C HUM
npuemHuka, mc MMMynbCamMm KBa3unnkoBOro curHana
MeHHbIX VNPT
(BbIXOg, MY), OTHOCUTE/IbHO OMOPHOro
MC nokasaxua WM

UMNYNbC 1 UMMynbC 2

30 30 130 1 KB
1
!
rml AL HHIL
1c
30 30 210 2 KBI
0,11 MuH1MYyM He siBnsieTcs
21 KBI
NUMMy/bC
c nepu-
O MNYHO-
cTbio 10
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MpogomkeHne Tabnuupl 14

KBa3unukosoe
3Ha4yeHne amnanTyapl
MMMy bCOB,
n3MepeHHoe
OTHOCUTENbHO
KBa3nMnnMKoBOro
OMOPHOTOo MNnokasaHus
mn, pb

nvnynbc

uMmnynsc 1 2

10 -2,5 25

1 25 - 2,53

12 25 - 2,53

22

[MapameTp ucnbiTatenbHOro curHana

[OnutenbHocTb AnnTens-
MMMY/bCOB6) HOCTB
M3MEPEHHbIX Ha BbIXOAe WHTepBana
MY n3meputenbHoro Mexay
npuemMHuka, mc UMy bCaMI
(BbIxog, MY),
MmC
mMmnynsc 1 MMnynse 2
30 30 265
190 30 10345
190 30 11665

Ipachmnyeckoe npencraBneHne
ncnbiTateNnbHOro curHana,
Hab6104aeMoro Ha Bbixoge

MY, 1 cBA3AHHOIO C HUM

KBa3MMNMKOBOro curHana

OTHOCUTENIbHO ONOPHOro
nokasaHusa U

OueHka nomexu
aHannsaTopom
KpaTtkospe-
MeHHbIX VNPT

1 KBI

lc
2 KB4

1 KBIM
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OkoHyYaHue mabnuupi 14

MapameTp UcnbITaTENbLHOIO CUrHana

1 2 3 4 5
x
3 Ksasunukosoe
© 3HauYeHne amnnnTyAabl
E
2 MMNYNbCOB, ﬂ,ﬂMTeJ'IbHO%'I)'b Anvtens- Mpacbuueckoe npeacraBneHue
g n3MepeHHoe MMnYnbCos =, HOCTb ucnbITaTenbHOro curHana,
o U3MepeHHbIX Ha BbixoAe OueHKa nomexu
OTHOCUTENbHO MHTepBana HabnrogaeMoro Ha Bbixoae
g MY namepuTtensHoro aHanusaTopom ny
g KBa3WNUKOBOTO OMEMHMKa. MG Mexay KpaTKoBpe- , N CBAA3AHHOTO C HUM
T OMOPHOTO NnokasaHWa P ’ MMMynbcamMu KBa3UMUKOBOTO cUrHana
MeHHbIX UPT1
un, ab (Bbixog MNY), OTHOCMTESBHO OMOPHOTO
MC nokasaHua UM
UMIYNbC
MMMynbe 1 2 nmnynec 1 uMmnynbe 2

D Ycnbitanne gomkHo NPOBOAWUTLCA NPU POHOBOM LLyMe B BUAE UMNYIbCHOrO CUrHana ¢ 4acToToi NnoBTope-
Hua umnynecos 200 'y (npuHaToro 8 CUCTIP ansa umutaymmn oHOBOIO LyMa), YPOBEHb KOTOPLIX Ha 2,5 b Huke
NoporoBoro ypoBHs (KBasunukosoe sHa4YeHne). STOT UMMYIbCHLIA CUrHanN JOMKEH HaYUHaTLCS, NO KpaiiHei mepe,
3a 1 ¢ 10 Ha4ana ucnbITaTenbLHOro UMNyNbCca U NPOAONKATLCA B TeHEHUE HE MeHee 1 C NOocne ero OKOHYaHuUS.

2)I'Ipm nogade Ha Bxof All umnynbca AnuTenbHocThio 1,333 ¢ NpoBepsieTcst MOpor aHanu3aTopa kpaTkoBpe-
MeHHbIX MPI1 no umnynscam, koTopble TONbKO Ha 1 4B BLIWe NOPOroBoro ypoBHs (KBA3MNUKOBOE 3HaYEHUeE).

3) 3101 HU3KMiA YpOBEHbL UMNYNbCa 2 AOMKEH YCTaHaBNUBATLCA TakUM, YTODOLI Ha Bbixoge MY umnynsc 6bin
Bbllle nopora no MY, a oTkNuk Ha Hero geTekTopa ObIN HMUXKe HOpMbI HenpepbiBHLIX MPI (KBa3unMKoBoe 3HaveHue).

4 Ecnn atn aBa MMnynbca 6binu n3MepeHbl Kak oTAenbHble NOMeXU, NMULLL OfHa KpaTKoBpeMeHHas nomexa
JomxkHa 6bITb 3aperncTpupoBaHa.

S)COOTBeTCTByPOLLWIe 3HaYeHua ansa YacTot cebiwe 30 MMy HaxoasTcs Ha paccMOTpeHUU U ByayT sMeHeHbI
nocne AarnbHENLWUX UccreqoBaHuil.

% Bpems HapacTaH1sl UMNYNbCOB AOMKHO BbITb He Bonee 40 Mmkc.

MpumevyaHnsa

1 Mpachuyeckan UNMOCTpaLmMA COOTBETCTBYET UIMEPEHUAM NUKOBLIM AeTekTopoM UM Npu 04eHb KOPOTKOM
BpeMeHM HabntogeHns (< 1 Mc), KOoTopble NoKasbIBakT UMNYNbLC € YacToToi noBTopeHus 200 'y. Mpu noseneHuu
CHHyCOWAanbLHOro curHana ¢ UMNYNbCHO Moaynauuen umnynsc 200 My cTaHOBMTCA HEBUAUMBIM (KaK BUAHO Ha rpa-
uke ucnbiTaHMs Ne3), Ho NpK KPaTKOBPEMEHHOW MOMEXe OH NPUCYTCTBYET;

2 KpaTKkoBpeMeHHble OTKIMKKA B Hauane rpadukoB 06bLACHAIOTCA HECOBEPLLEHCTBOM NporpamMmMbl 06paboTku
CUrHarnos.

9.2 Banupauus xapakTepucTUK aHanu3aTopa KpatkoBpeMeHHbiX UPI: MeToa ncnbiTaHUi

9.2.1 OCHOBHbIE NOJIOXKEeHUA

AHanusatop kpatkopemeHHbIX VPIT noaknioyaioT k UM ¢ KBa3UNMKOBbLIM ETEKTOPOM U HACTpauBaloT
Ha Tpebyemyio 4yacToTy.

Ha Bxog WIM Ha 4yacToTe HaCTpOMKW MOAAI0T OAHOBPEMEHHO CUHYCOMAANbHbIA U UMNYIbCHBLIA CUTHA-
nel. Ans ucneitaduin Ne2 n Ne3 gononHUMTEnNbHO Tpebyerca curian, co3gaBaeMblil FeHepaTopoM UMNYNbLCOB
CUCIIP B cooTBeTcTBUM C NpUnoxeHUeM B ¢ yactoron nosropeHus umnynbscoB 200 'y, nonagaiowwumin B no-
nocy nponyckaHus N Ha 4yactoTe HaCTPOWKN.

NCTOYHUK MMNYNbCHBIX CUTHAMNOB AOMKEH 06eCcneYnTb Co3aaHue AByX HE3aBUCUMO U3MEHSIIOLLIUXCH M-
nynbcoB. Bpems HapacTtaHus UMMNyYNbLCOB HE AOMKHO ObiTb Gonee 40 Mkc. ANUTENbHOCTL UMNYMNbCA AOIDKHA
MeHsATbes oT 110 Mkc Ao 1,3 mMc, a aMnnuMTyaa A0MKHA MEHATLCA B npeaenax 44 ab. Jlio6oi doHOBLIN LLYM
UCTOYHMKA MMMYMbCHBLIX CUTHANOB AOIMKEH ObITb NO KpanHen mepe Ha 20 aob HUXxe onopHOro ypoBHS [cm. 9.1,
nepeyucnexHue a)l.

McnbelTaHua npoBoasaT cneayowumM o6pasom:

a) noJatoT cuHycomaaneHbln curHan Ha sxoa UMM, ncnonb3yemMoro BMeCTe ¢ aHanM3aTtopoM KpaTkoBpe-
MeHHbIX MPT1. YcTanaBnumBaioT amnnMTyay CMHycOuAanbHOro CurHana, npu KOTopoi nokasaHue npubopa co-
OTBETCTBYET ONOPHOW TOYKE (HyNeBOMY OMOPHOMY YPOBHIO) HA LLIKane uHaAUKaropHoro npudopa WU, uto cooT-
BETCTBYET HOpMe HenpepbiBHbIX PI (kBasunMkoBoe 3Ha4YeHue).

C nomowybto BY atreHtoatopa UMM ycTaHaBnuBaloT YPOBEHb CUrHana BbiLLE LLYMA NPUEMHUKA, HO HUXE
HOPMbI HenpepbiBHbIX NPT, ncnons3yemoi Kak noporosoe 3HaveHue B kaHane NMY. MonyyeHHbIn ypoBeHb CH-
HycOoMAanbHOro curHana Ha Bbixoge MY naMepuTenbHOro NPUEMHUKA COOTBETCTBYET ONOPHOMY YPOBHIO MY;

6) NogaoT UMNYNbCHbIN curHan Ha Bxod WM. Ona ucnoitanuii Ne2 n Ne3 nogatot AONONHUTENBbHLIA UM-
NySbCHbIA cUrHan ¢ yacroron nostopeHus 200 My ot reHepatopa uMnynbcoB CUCTIP, koTopbii AOMKEH CyMMU-
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poBaTbCA C UMMY/IbCHbIM CUTHaU10M. MapamMeTpbl CUrHana ycTaHoB/eHbl B Tabnuue 14. 3HavyeHusa amnanTyabl
MUMMY/IbCOB, YKa3aHHble B Tabnuue 14 (rpacda 1), ycTaHasMBatoT OTAE/BHO MO NOKa3aHWio, COOTBETCTBYIOLLLEMY
HOpMe HenpepbiBHbIX VP (KBa3MnukoBoe 3HaYeHune), NCnosib3yemMomMy B kayecTBe nopora B kaHasie Y. 3Ha-
YeHUs aMmnanTyAbl UMMNY/IbCOB AOJ/TKHbI COOTBETCTBOBATbL YPOBHAM BY n MY, yctaHoBeHHbIM B 9.1.

9.2.2 JononHuTtenbHble TpeboBaHUA

MeTog, ncnbiTaHna AOo/MKEH GbiTb aHanorMyeH Metody, U3noXxeHHomy B 9.2.1, nepeuncneHve a).

MapameTpbl ncnbiTaTeNbHbIX CUTHAMNO0B YKa3aHbl B npunoxenun F, Tabnuua F.1.

OTHOCUTENbHbI BXOAHOW CUrHan
npu NOCTOSIHHOM BbLIXOAHOM curHasne, ab

a) imnynbcHaa xapaktepucTuka WM gns nonockl 4actoT A (0T 9 go 150 ky) v fonyckaemble OTK/IOHEHUS ee 3HaYeHui

PucyHok 1 - padvikyn MMNyIbCHBIX XapakTepucTuk, ncT 1
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OTHOCUTEeNbBHbIA BXOAHOW curHan
npyY NOCTOSIHHOM BbIXOAHOM curHane, ab

24 1

Al E
22 22,5 e | camnrora A6cornioTHas kannmbpoeka 0
20,52 l
20~ FeHepaTop UMNyNbCOB I MpuemHuk
18 EoRC = 0,316 mxBc Cllir cucnp
16 \ YacToTa = 100 umn/c \? 01
leHepatop ) 0 3°'
14 CUHYCOUAANEHOM — 2
N BOMHEI RQ’
12 Nl105215 E = 66 pb(MkB) acp. T' o
10 il U=60ab(mkB)acd. w| (PR >
8 6,511 oy =0,+1,5a6
6 N
4 N
2 AN
N
0 0
2 B 45+1
_— X
4 —
-6 ==
p 1
1 10° 10° 10° 10*

Yacrota noBTOpEHUA MMNynbeos, My

b) UmnynecHas xapakTepuctuka WM ang nonocsl YactoT B (0T 0,15 Ao 30 MI'Y) u gonyckaemble OTKIIOHEHUA ee 3HaYeHUiA

OTHOCHTENbLHBIA BXOAHOW CUrHarn
NPV NOCTOAHHOM BbIXOOHOM curHane, ab

T
315 AcumnToTa ABconioTHas kanubpoBka 5
|
T MeHepaTop UMMNYSbLCOB irll MNpuemHnk
Q E,RC = 0,044 mxBc ClIr cuenp
25 XL \\ Yactora = 100 nmn/c » 01
leHepartop =0+
20 N CUHycOMAarbHOM L T2
N BOJTHbI R@’
N E = 66 pb(MkB) acbd.
15 “i\ U=60 gb(mkB) opp. w| (D R > a
10 5{\ o4 =0p+15ab
° N
0 ™
-5 -
L
-10 -E\
-15
1 10’ 102 10° 10*

YacToTa nosTOpeHust UMNynbcos, My
¢) MmnynbcHas xapaktepuctika UM ans nonockl yactot C/D (o1 30 o 1000 ML) 1 gonyckaeMble OTKIIOHEHUA ee 3HaYeHUIA

PucyHok 1, nuct 2
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IS nnowagb UMnyneca npu NOCTOSIHHOM
nokasaHuu npvemHuka, ab (MxBc)

40, £
~ leHepaTop MMIMyNLCOB 1
30 A ERC = 15 mkBc lrll MpuemHuk
! ~MHe13,5 MKBEN leneparop ¢|JA |, cuene
Monoca A e \\ CHHYCOMTANbHOM » 1
20+ [puemHukm \+\ N BQMHBI — o
C KBa3MMMUKOBbIM N E = 66 A6(MKB) adeb. Tz R
JETeKTopoM W ™N 28 mkBe U =60 AB(mxB) adep. Q’
10 Monoca B ‘ wl (QR> a
q MpuemHukn A\
N C KBa3UNWUKOBLIM B\ oy =ay 1,546
0 ~ [6TEeKTOPOM \\ 1 :
\\ Ll .0:316 mMkBc N
-10 I Ny N [0:28 mKBc
ronoca C/D \ TR MpueMHuKM
20} _ Mpvemuukn C OETeKTOpOM
€ KBa3WMKoBLIM \\~ 0,044 mxBc N CpeAHUX 3HaueHui
[IETEKTOPOM NN N
-30 J\
\\hn--k \\~
N
-40 b\
N
-50
10 100 1000 10000 100000

Yacrora nosTopeHus umnynbcos, Iy

d) TeopeTuyeckue KpuBble UMMYILCHON xapakTepucTuku UMM ¢ kBasunukoBbIM AETEKTOPOM U J€TEKTOPOM CPeHUX 3HauYeHUi (cM. 6.4.2)

PucyHok 1, nuet 3

-220 -85 85 220
La
=¥
™
g8
3
:g ;
:;-,:g 10
&g
i 3 -110 -50 50 110
§ § — 6 a6 —& ¢
&
[T«
O k-
T O
[ o]
o =
= 1,56 nb—
=
0
1,5 ab
-Af-300 200 -100 0 100 200 300 +Af

OTCTpOliKa OTHOCUTENBHO CepeauHbI nonock, My

a) Mpegenbl XxapakTepUCTUKK YacToTHOW n3bupaTensHocTu UMM ansa nonockl vactoT A (oT 9 Ao 150 k)
PucyHok 2 — HopMbl YacToTHOW usbuparensHoctu UM, nucr 1
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OTHOCcUTENbHBI

rocT 30805.16.1.1—2013

X T T 2
\ 18 7
0 o
[=3
59 AN /
T s \ y
SE \ /
N = /
o
gz '\ /'
m g /
= 3 y,
o
iz N\ 8 7
3 : H 4 K"W6 nb ’—(—5 KrW/6 Ab
=
g8 A\ ,
=}
O \ 3 7
=3 iﬁ-x.g_ 21,506
. ¢l ® -1,5 aB
10 9 -8 7 6 54 3 -2 1 0 1 2 3 4 5 6 7 8 9 10
-Af OTcTpoiika OTHOCUTENBHO cepeanHbl Nonockl, Ky, +Af

b) Mpeaenkl xapakTepuUcTUKKN YacToTHOW usbupatensHocTu UM ana nonockl yactoT B (o1 0,15 go 30 MIMy)

X T | T .4
” 7
1
[=}
[
3 /
I
S 13
s
[o]
I
5 X
X
a 8 /
3 .
2 3 & -50 KT/6 A5 . &- 70 k6 45
5 N 7
= N V.
[6]
2 3
=
=3 20 «Tw/1,5 06
, ¢l ® -1,5 a6
-140 -120 100 -80 -60 40 -20 0 20 40 60 80 100 120 140
-Af OTCTpOIiKa OTHOCUTENBHO CepeaMHbI Monockl, Ky +Af

¢) MNpeaenkl xapakTepUCTUKA YacToTHOW usbupartensHoctn UM anga nonoc yactoT C 1 D (o1 30 go 1000 MI'y)

PucyHok 2, nucT 2
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1,35 MI'wy/20 o6
& I ] " w20 n
18

o

2 N /
C o
SE \ 13
w O
gs N\
g & \ /
ox 0.45/9 06
3 8 1/9 nb —
n =

o 1
8 £ — 0,375/6 Ab 0,55/6 nb
38
25 3
58 0,25/3 a6

a 1. N A

g /

-1a6
Of - ‘r‘ g A

14 12 10 08 06 -04 02 0 02 04 06 08 10 12 14
-Af OTCcTpOiiKa OTHOCUTENBHO cepeAvHbl nonockl, My +Af

NMpuMmevyaHna

1 MNpeAenbl AN LUMPUHBI UMNYNBCHON NONOCHI NMPOMYCKaHWA HEBO3MOXHO MpeACTaBUTL Ha Auarpamme, T.K. COOTBeTCTBYIOWee
3aTyxaHue hunsTpa 3aBUCUT OT TUNa ¢uneTpa. Mo3Tomy And opueHTaLMn 3aAaHbl rpaHuULIbl ANA LUMPUHBI NONock! Ha ypoeHe 6 4B n 9 ab.

2 Mpeaenbl NofHON M3tUpaTenbHOCTU NoNyYeHbl OT obopyAoBaHUA, UCNOMb3yeMoro Ha Bpems BBeeHUA TpeGoBaHWA O0THOCK-
TenbHO U3BUpaTenLHOCTH.

d) Npeaentl xapakTepucTUKKN YacToTHON n3bupatensHoctn UMM ana nonockl yacToT E

PucyHok 2, nuct 3

leHepartop PuneTp
CHHycouaanbHbIX ¢ 3atyxaHuem 40 ab
curHanos f Ha vacToTe f

MMnynbCcHbIA
reHeparop

MpUeMHUK, HacTPOSHHbIH
Ha vactoTty f

Qg = Qog

a1b=a1a—40 HE
Oop = O, — 36 OB

PucyHok 3 — Cxema namepeHusi ocriabneHus NpoaykToB UHTEpMOZynsaLum

Cxema, AHanorosbl

DetekTop | wwmutnpylowasn | ourHan

orubaioLLen | VHONKaTOpHbIN > e MukponpoLieccop
npuGop curHan

PucyHok 4 — Briok-cxema JeTekTopa cpefjHUX 3HaqYeHni
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40B

408B

0 1,0 2,0 3,0 4,0
Bpewms, ¢

MpumeyvaHnAa

1 OTKNUK Ha ckavykoobpasHble y3KomnornocHble NoMexn MOXeT BbiTb paccyuTaH AnA AeTeKTopa cpeaHMX 3Ha4YeHWIA B norapudmm-
YeCKOM pexnme Mpu BbIGpaHHON LWKMpPKHE MONOCkl YacToT BUAEOTPaKTa aHannsaTopa cnekTpa, Hanpumep 10 'y, u paboTe aHanu3aTopa
B peXume 3anoMnHaHnA MakcuMyma.

2 lMpuBeAeHHbIA OTKMWK Bbl3BaH ckavykoobpasHbIM Y3KOMNOMOCHbLIM CUTHANoOM ¢ ANUTENbHOCTLIO 0,3 ¢ U YacToToW NOBTOpPEHUs
umnynecoB 1 My Npu NOCToAHHON BpemeHWU aeTekTopa 100 Mc. Ecnu noctoaHHas BpeMeHU geTekTopa GyaeT pasHa 160 MC, NUKOBLIe
3HaYeHWs cUrHana Ha BbIXOAe U3MepuTens, UMUTUPYIOLLero cxemy, 6yayT MeHbLLe.

PucyHok 5 — OTKIUK CXEMbI, UMUTUPYIOLLEN HAUKATOPHBIA NPUBOp, Ha ckaukoobpa3sHbIA Y3KOMOMNOCHLIA CUrHaN

‘ Cuetumkmn
Cenexuus A
N3meputensHas _l
KpPaTKOBPEMEHHbIX
annaparypa CUCMP Cxema nomex TNoruka Bpgv:z::oﬁ . or::nc::ux
3afepxim MATb
Bxoa  Buxog N4 anep Cenexups ppynx | "™ caneKuwm Ken
o 9 nomex
| 1
AHanor petextopa ll WH
avKaTop
CWCTIP u nocro- Cxema 6onee asyx KBM
SHHblE BpeMeHu = T BPeMeHHON [——> B Nio6oM
MHAWKATOPHOIO Cenexumm uHTEepBane 2 ¢
npnbopa
Cxema
G e e e —— S — — — ——
xanubpoBkn
Yy &I AnurenbHocTb
Cxema KaXXA0W nomexw,
dopmupylolias »| Bpemenroit f=——p| ornmHoi oT KBN
cxeMa COneKLMn (anuTensHOCTU anau-
TUBHbI, BCITM CHETHUK
obHynserca
Hanpskenne __{ JxsusaneHT y )
NUTaHWUR ceTu
FeHepartop
CUHXPOHHBIX
CUrHarnos
D | Yueno
MenbiTyemoe onepaLua
ympgggTBo — Ha UCMbITYEMOM
YCTpOWCTBE

PucyHok 6 — NMpumep Gnok-cxeMbl aHanusaTopa kpaTtkoBpemMeHHbix NPT
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Tpebyembiii
Homep pesy/bTar
UCMbITaHWA VcnbiTaTtenbHbli curHan OLeHKM
1 KBl
1 10,11 mc/1 pb
9,5 mc/1 gb
1KBM
-1c L, +1lc
2
®oH: wym nnam nmnynscel CUCMP, 200 My - 2,5 ab (kBasunmkoBoe 3HaYeHNe)
190 mc/1 ob 1KBMN
c c
3
®oH: wym nam nmnynscbl CUCMP, 200 My - 2,5 ab (kBasunmkoBoe 3Ha4YeHne)
He aBnsaetca
4 1333 mMc/1 ab KBI
He aBnaetca
KB
5 210 mc/1 b
30 mc/5a06 30 mc/5 gb He aBnsetcsa
KB
6 J 180 wmc |
30 mc/5 g6 30 mc/5 gb 1 KB
7 J 130 mc |
30 mc/5 gb 30 mc/5 ab > KB
8 L 210 mc L
He aBnsetca
KB
9 ¢ nepuogunyHocTbio 10 mc /1 ab
30 mc/25 pb
1 KBIM
10 265 mc [
u
3 mc/-2,5 ob
1S0 mc/25 ab 1 2 KB
11 nonoca B: 1034 mc/nonoca C - Ha pacCMOTPEHNN
190 mc/25 pb 30 mc/"2'5 AB/2 gb MY 1 KB
12 nonoca B: 1166 mc/nonoca C - Ha pacCMOTPEHUN

30 mc/-2,5 gb/2 pb T

PucyHok 7 — lpadmyeckoe npepctaBieHne UcnbiTaTeNbHbIX CUTHANO0B B COOTBETCTBUM C Tabnuuein 14,
MCNoNb3yeMblX MpU MUCMbITAHUW aHanusatopa KpaTkoBpeMeHHbIX VIPT1 B Lensx npoBepkn ero cnoco6HOCTY BbiABNEHUS
KpaTkoBpeMeHHbIX nomex (KBIT)
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MpunoxeHue A
(ob6s3arenbHoe)

PacueT MNysibCHOI XapaKTePUCTUKU U3MePUTENbHbIX MPUEMHUKOB C AETEKTOPaMU KBa3UNUKOBbIX
M cpeAHeKBaApaTUYHbIX 3HAYEHUN

A.1 O6Lme nonoxeHus

B HacTosLWeM NpuroxeHun npusedeHbl MeToq onpeaeneHus VIMI'IyJ'IbCHOVI XapaKTepUCTUKM 1 HeobxoauUMble AaH-
Hble A4A ee pacyeTa.

A.2 IMnynbcHaga xapakTepucTuKa KackagoB, NpeAllecTBYIOWUX AETEKTOPY

VIMnynbcHas xapakTepucTvka KackafoB, NMPeALLecTBYIOLMX 4ETEKTOpY, B OCHOBHOM OMpeAenseTcs Kackajamu
ycuneHusi MY, KoTopble 3agatoT obLyyto nabuparensHocTe WM. MpUHATO cuuTaTh, YTO obLuas U3BMpaTenbHOCTE MOXET
BbiTb 0BecreveHa CXeMol U3 ABYX KPUTUMECKN CBA3AHHBIX U COefUHEHHbIX NOCNeoBaTensHO TpaHcgopMaTopoB, op-
MUPYIOLMX 1 TpeByeMbli BUA KPUBOIA XapaKTepuCTUk1 nabupaTersHOCTU U HEOBXOAWUMYHO LUMPUHY NONOCH NPONycKaHWs
Ha ypoBHe —6 gB. [ns Leneit pacyeta nobyto APYryro aHarnoriyHyr cXeMy MOXKHO CBECTM K YNOMSHYTOM BhILLE CXeMe.
MpakTuyeckan CUMMETPUS XapakTepucTuki n3bupatensHoCTU, opMUpyeEMOii AaHHON CXEMOIA, NO3BONAET UCNONbL3OBaTb
Ans pacdeTa orubaroLLeli UMNyNbCHOW XapaKTepUCTUKN SKBUBANEHTHBIA OUNBTP HUXHWUX YacToT. Owunbka, koTopas nony-
YaeTcs B pesynkTarte 3TOM annpokcuMauuu, npeHebpexumo Mana.

OrvbatoLLyto UMNYIBLCHOTO CUrHana Ha Bxofe PUIsTpa 3anuckiBatoT criedyiowum obpasoMm:

A(t) = dogGe 0! (sinwpt - gt cos gt ), (A1.1)
rae G — obwmit KoadhPULMEHT yCUIeHNa Ha YacToTe HaCTPOWKK,
®p — YIMoBas YacToTa, paBHaﬂ(ﬂ:/\/E Bs.
OrubatoLas UMNynbCHOro curHana Ha Beixoge dunsrpa (T. €. hyHKLUMUSA OTKIMKA ABYX KPUTUYECKM CBSA3aHHBIX TPaHC-
cdopMaTopoB Ha MMNYNbC Nowaaso vt) OyaeT paBHa
A(t) = (v7) 4egG e ™ (sinwgt - oot cos wgt). (A1.2)

XapaKTepucTuka M3GUpaTenbHOCTU SKBUBATIEHTHOTO (PUNBTPA HIKHUX YacToT ANS T < 1oy MOXET BbiTb 3anMcaHa
B BUAE

2
F(f):G[(Zm%)/(mO+j(o)2+(o(2)] , A2
roe o = 2xnf.
3HaueHus nonoc B; 1 Bg, onpefeneHHble Mo XapakTepuctiuke nsbupatensHocTy (A.2), paBHbl:

B, = [\54,/(\/5 - 1)]mo/n = 0,361, (A3.1)
B = 20, [r = 0,4500. (A3.2)

OddekTuBHan wKpuHa nonockl nponyckaHusa UM (Bkniovatowero B ceba naeanbHbIl NPAMOYronbHbIA uUnsTp,
MMeEIOLWNA TO Xe cpeiHeKBafpaTuiecKoe 3HaYeHUe OTKIUKaA, YTO U peanbHblil NPUEeMHUK) paBHa LUMPUHE NOMNockl npony-
CKaHUA No MOLLHOCTU Af, onpeaensemMon Kak

“+00
Af = (1/F02) [F2(f) af, (A4
rne F(f) — xapakrepuctuka u3buparenbHoCTy;
Fo — MakcuManbHoe 3HaueHne F(f) (Npyu ycnosuu, YTo kpusast U3BNpaTensHOCTU UMEET €fIUHCTBEHHBIA MaKCUMYM).
LLivpuHa nonockl NpornyckaHus No MOLLHOCTW Npu Fy =1:

Af = T F2(f) df. (A.5)

—00
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Wcnonb3ys ana F(f) XapaKkTepucTuKy usbuparensHocTu (A.2) u npuHumas G = 1, nony4aem:;

© 4
Af = 2+J. [2(0%/((90 +j(o)2 + mg:l df. (AB6)
0

MpoBeas MHTErpupoBaHne, HAXOAUM:
Af = 0,265v2 -0y = 0,3750. A7)

Conoctaensas copmynsl (A.3.1) unu (A.3.2) ¢ bopmyrnoii (A.7), MOXHO HaliTU COOTHOLLEHWUE MeXAy LUWPUHOM no-
nockl nponyckaHus B; unu Bg u athheKTUBHOIA LUIMPUHOIA Nonockl NpornyckaHus Af.
Hanpumep ana B; umeem:

B, = 0,963Af. (A.8)

A.3 OTKNKUK KBa3MNMKOBOro AeTeKTopa Ha BbIXOAHOMW CUIHan KackafoB, NpeALecT BYIOWUX AeTeKTopy

PacueT npoBoAAT, UCXOAA U3 NPEeANONOXEHMS, YTO NOAKIIOMEHNe AeTekTopa K nocnegHeMy kackagy MY He usme-
HAET amMnAUTYyaY U dopMy NocTynatoLero oT Hero curHana (T. €. AOMycKaeTcsl, YTO BLIXOAHOE COMNPOTUBINEHMWE Kackaga
MHOrO MeHbLLIE BXOAHOro CONPOTUBNEHUS eTekTopa). M3BecTHO, UTo Nioboit AeTEKTOp MOXET GbiTb YNPOLLEH A0 OAHOMO
HENWHENHOro (peanbHOro UKW SKBUBaNEeHTHOro) aNeMeHTa, HanpuMep Auoja B COEAUHEHNN C Pe3UCTOPOM (MOMHLIM Mps-
MbIM CONPOTUBNEHNEM S), 3a KOTOPLIM CIEAYET CXeMa, COCTOosILLas U3 KoHAeHcaTopa eMKOCTbio C, COeAMHEHHOrO Napan-
NenkHO ¢ paspsAHLIM Pe3ncTopom conpoTuBrneHneM R. B Takol cxeMe eTekTopa NocTosHHas BpeMeHun 3apafa T onpe-
AennaeTca 3HadeHneM npousBeaeHun SC, a nocTosiHHas BpeMeHU paspsaaa T, — npoussegeHus RC.

HanpsixeHnne U Ha KoHAeHcaTope COOTHOCUTCA C aMnnuTyAoi A nogaBaemoro Ha getektop BY curtana cnegyto-
MM ypaBHEHMEM

dU/dt +UJ(RC)= A(sin6—6cos0)/(rSC), (A.9)
rae 6 — da3oBklii yron nonHoi nposoguMocTy (6 = Acoso).

YpaBHeHune (A.9) He uHTerpupyetca HenocpecTBEHHO. 3HadeHue nponssefeHua SC, koTopoe Ansi BblopaHHbIX Mo-
CTOSIHHbBIX BPeMEHU Y10BNETBOPSET BblLLENPUBEASHHBIM YCITOBUAM, ONPEAENAETC METOAaMN anNpOKCMMaLUK, HanpuMmep:

- B ronoce 4actoT A: Tc =45 mc,
Tp =500 mc,
2,81SC =1mc;

- B noroce vactoT B: Te =1mMmc,

Tp =160 mc,
3,958C =1wmc;

- B nonocax 4actot C u D: Te =1mMmc,

Tp =550 mc,
4,07SC =1mc.

MoacTaBnss nonyyYeHHbIe TakuM o6pa3om 3HaueHUs B ypaBHeHue (A.9), MOXHO pelunThb ero nMbo ANa oTAenbHOro
uMnynbea, Mo AnsA NoBTOPSAIOLLMXCS UMMYNBCOB (CHOBa MeTofamu annpokchmMalmmn) nyTem BBef,eHUA BMECTO NOCTOSAH-
HOW aMnnnTyasbl A dyHKLUN A(t), 3aflaBaemMoin cooTHolleHneM (A.1.2) B coOTBETCTBUU € hopMmynoii (A.2). PeweHune ypas-
HeHns (A.9) B criydae NOBTOPSHOLUMXCA MMMYIIBCOB MOXHO HaWTW NPakTWYECKN TOMbKO MyTeM MpOU3BOMbHOrO BbiGopa
HEeKOTOpPOro YpOBHA BbLIXOAHOMO HampshKeHWa JeTeKkTopa B Hadane Kaxaoro umnynbca, onpeaerneHusa npupaweHns AU
[aHHOrO HanmpsXeHWs, BbI3BAHHOrO MMMNYNBLCOM, M 3aTeM ANs onpeAeneHns MHTepBana, KoTopblid AomkeH BbiTb Mexay
[BYMSA nocrefoBaTenbHbIMU UMMyNbCcamu AN TOro, YTo6bl BLIMOMHANMCH AOMYLUEHHBIE HaYarlbHblE YCNOBUS.

A.3.1 OTKNUK UHOMKaTopHOro npubopa Ha cUrHan or AeTeKropa

Pac4eT NpoBoaAT, UCXOASA U3 MPeANONOXEHUS], YTO HapacTaHue 3Ha4YeHUs! BLIXOJHOIO HanpsbkeHWs geTektopa npo-
NCXOANT MrHOBEHHO. Torda HeobXoAUMO peLllnTb crnefylollee ypaBHeHUe:

2
‘;TguTiz_‘;uiza:izexp(_‘J, (A-10)
M TM TM 7—D

rae o(t) — OTKMOHEHWe CTPenk1 MHAMKaTOpHOro Npubopa;

Ty — MexaHu4ecKas NocTosiHHasA BpeMeHN MHAMKaTOpHOro npubopa ¢ KpUTMYECKUM iemMncbupoBaHuem;

Tp — NOCTOAHHaA BpeMeHW aNeKTPUYECKOro paspajia KBasurnmkoBoro eTekropa.

Pewexune ypaBHeHus (A.10) npu ABYX 3KCTpeMyMaXx Ha KPMBOIA OTKIIUKA OTHOCUTENBHO NMPOCTOE: C OAHOWN CTOPOHbI,
ANA UMNYNBLCOB, AOCTAaTOMHO pa3sHEeCEHHLIX NPU HYNEBOW U, CriefoBaTenbHO, U3BECTHON TOYKE CTapTa U, C Apyrow cTopo-
Hbl, ANS UMNYNBCOB, UMEIOLLUX JOCTATOYHO BLICOKYIO YacTOTy NMOBTOPEHMS, MPU UHEPLMOHHOCTM Npubopa, He No3Bonsio-
el BEpHO creguTb 3a pnIoKTyaunmaMm curHana.

Ans npoMexyTouHbIX CnyYaes pacyeT bonee croxeH, T. K. B TOUKe Hauyana Kaxgoro MmMnyrnbsca oTknoHeHue npubopa
MeHSIeTCs1, U HeoBXOAMMO HalTH pelleHne, YYnThIBaloLlee NepBoHaYvarnbHbIe NONOXEHNE U CKOPOCTb.
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A.4 OTKNUK peTekTopa cpeAHeKBaApaTMUECKMX 3HaUEeHU Ha BbIXOQHOE HanpsiKeHUe Kackafos, npefuie-
CTBYIOLUMX AeTEKTOPY

BbixogHoe HanpsbkeHWe JeTekTopa CpefHEeKBaapaTUieckux 3HaYeHuii onpegenseTcs no gpopmyne

Upms =

. 12
né[(Az(t)/Z)dt} , (A11)

rAe N — 4acTtoTa NOBTOPEHNA UMNYNLCOB, FL|,.
BbixoHOe HarmpsixeHne eTekTopa cpefHeKBaZpaTuyHbIX 3HaveHnin Uy, MOXET GbiTh TakKe HaijeHo no xapakre-
PUCTYUKE YaCTOTHON M3BnpaTensHOCTU NpUeMHUKa F(f):

+00

1/2
U,.ms:[n j(Zot-Fz(f)/Z)df} : (A12)

—00

rie vt — Nnowazb UMNyIbCca Ha BXo4e NPUEMHUKA.
Ecnv BxofHble UMMYSbChl UMEOT OfHOPOAHBINA YaCTOTHLIN CNEKTP, TO NPUBEAEHHOE BhILLE BbIpaXeHe MOXeT BbiThb
npeoGpa3oBaHo K BUAY:

12
U,,,,S:\/E.UT.JF{TFZ(f)df}/. (A.13)
N3 popmynbl (A.13), yautbiBas dopmMyny (A.5), nonyyaem, 4to
Unns = N2 -0t -n/af. (A14)
MpuHumas, yto U, = 2mV npu n =100 'Y, n3 ypasHeHUA (A.14) MOXHO NONYyYUTb aMNIUTYQHOE COOTHOLLEHUE
vt =(10042) /VaF, (MKBc), (A.15)
unn — u3 ypasHeHus (A.8):
v = 139/JB_3, (MkBc). (A.16)

A.4.1 Pacuet KoadbdpmumneHTa neperpy3ku
KoadduLneHT neperpysku Npu YactoTe NOBTOPEHNS UMMNYILCOB N, 'L, paccynTLIBaKOT NO popmMyne

A(t)peak/\/i'ufms = 1’28(53/n)1/21 (A17)

rae Upps = (U‘:)-(ZnAf)V2 — U3 ypaBHeHus (A.14).

(t peak = 0,944.vt-05 — MakcumarnbHoe 3HadeHne A(t) npu G =113 ypaBHerus (A.1.2).

A.5 CooTHOLIEHne MeXay NOoKasaHUSIMU U3MEPUTENS KBasUMUKOBbLIX 3HAYEHUI U U3MepUTENsA cpeaHeKBa-
OpaTUYHbIX 3Ha4YeHu M

AMMNIUTYAHOE COOTHOLUIEHWE ANSA W3MEPUTENsa cpefHekBafpaTUYHbIX 3HAYEHWUN, ONpeaensowWwero 3HaYeHne Um-
nyneca (m)rmS Ans YactoThl noeTopeHna 100 Iy (4TO 3KBMBANEHTHO CUHYCOUAANbHOMY curHany 2 MB), AOMKHO COOT-
BETCTBOBaTb ypaBHeHuto (A.1.2).

[nA xapakTepucTukm n3bupartensHoCTH, onucLIBaeMoi ypaBHeHneM (A.2), 3TO COOTBETCTBYET

(vr), . =155/{Bgs, (MKBC),

€ClN HOMWHanbHas LUMpUHa Noockl NPONycKkaHUst OTCHUTEIBAETCS Ha YpoBHe 6 AB.
Ons namepuTens KBasMnuMKOBLIX 3HAYEHWIA LUMPUHA UMNyrbca (or)qp, 3KBMBANEHTHas CUHycouaanbHOMy cUrHany
2 MB, paBHa:
Eur;q = 0,316 MkBc — gna nonocsl YacTtot ot 0,15 go 30 MIy;
U)o = 0,044 mkBc — gnsa nonockl YactoT oT 30 go 1000 MIu.

Takum obpasom, Ana UM, MMetoLmMx xapakTepucTuky nabnparensHOCTM B Nomoce NponyckaHus B COOTBETCTBUM
C ypaBHeHueM (A.2) 1 WMpPKHY Nornockl NponyckaHWsa Ha ypoBHe 6 4B, paBHYyto 3HaYeHWsAM HOMUHAMBLHOW Mofochkl, Npea-
CTaBMeHHbIM B pasgenax 4—7, CyLWeCTBYIOT crefyloLne COOTHOLEHNUS 4NA (ur)rmsl(or)qp:

Eur;rms/gur;qp =14,3 o — ans nonockl YacToT ot 0,15 go 30 MINy;
VT rms/ V) = 20,146 — pna nonockl YactoT oT 30 o 1000 MI'u.

OTW COOTHOLLEHUS cnpaBeA MBI A5 YacToTbl NOBTOPeHWA umnynbcoe 100 'y,
Mpw ApyrMx YacToTax NOBTOPEHUSA HEOBX0AUMO UCMOMNb30BaTb COOTBETCTBYIOLME KPUBLIE OTKIIMKA HA UMMYIbCh.
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Mpunoxexue B
(obazarenbHoe)

MeTtoab! onpegeneHna xapakTepucTuK UMNySibCHbIX reHepaTopoB.

CnekTp curHana

B.1 NeHepaTOp UMNYNbLCHLIX CUTHANOB

leHepaTop UMNYNbCHBLIX CUTHANoOB NPUMEHAIOT NpU NpoBepke cooTBeTcTBUA UMM TpeboBaHuaM pasgenos 4.4, 4.6,
5.4, 6.4 n 7.4. Ana kaxaoi Nonockl 4acToT UMNYNbLCHLIA FreHepaTop AomkeH obecneunBaTh Ha BbIXOAE NMPSIMOYroNbHbIE
MMNYNbLCLI C OMpeAeneHHo| NNoLWaAbio Npy 3ajaHHbIX YacToTax NoBTopeHusa (cMm. Tabnuuy B.1). MNnowaab uMnynbca
AomkHa 6bITe 3aaHa ¢ TouHocThio + 0,5 AB, a YacToTa NOBTOPEHUA — € TOMHOCTLIO 1 %.

Tab6nuya B.1- TpebyeMble napaMeTpbl UMNYNBCHLIX CUTHANOB

Mornoca yacToT ucnbiryemoro UMM

Mnowaae umnyneca, MkBe

YacTtoTa NoBTOpPEHUs UMMYNbCoB, 'y

ot 0,09 no 0,15 MI'y 13,5 1; 2; 5; 10; 25; 60; 100
ot 0,15 go 30 MI'y 0,316 1; 2; 10; 20; 100; 1000
ot 30 go 300 My 0,044 1; 2; 10; 20; 100; 1000

ot 300 go 1000 My

(cM. npuMeqaHue)

1; 2; 10; 20; 100; 1000

MpumeuyaHue—/Onsnonoce yactot ot 300 go 1000 My UMNYNbLCLI AOIMKHBI UMETH COOTBETCTBYIOLLIYIO
nroLajb U 4OCTaTOMHO NOCTOSIHHBINA CNEKTP A0 YacToThl He MeHee 1000 MITu.

B.1.1 CnekTp reHepupyeMbIX UMMYNbCOB

CneKTp reHepupyeMmbIX UMMYNLCOB ONPeAenaeTca CNeKTpanbHOW NNOTHOCTLIO, NPEACTaBISIOLEA 3aKOH 3MeHe-
HUS SKBUBASEHTHOrO HanpspKeHUs: Ha BXOA e U3MEPUTENbHON YCTaHOBKU, UMEIOLLE MOCTOSIHHYIO LUMPUHY MONOCH Npony-
cKaHus. CnekTp foSKeH OblTb 4OCTAaTOMHO MOCTOSAHHBIM BNOTh A0 BEPXHENR rpaHuLibl NONOCH YacToOT UCTILITYEeMOro Npu-
eMHUKa, T.e. B npefjenax AaHHOR Monockl UsMeEHEHNe aMIIUTYZ, CNeKTpasibHbIX COCTaBNSAOWMX A0MKHO GbiTb He Bonee
2 Ab OTHOCUTEmNMbHO 3HaYeHUI 3TUX COCTaBMAILLMX Ha HWKHUX YacToTax 3Toi nomnockl. Mnolwaae MMnNynbca Ha YacToTe
U3MepeHuUs JorxHa ObiTb 3agaHa ¢ TodHocThto £ 0,5 Ab.

[nsa npoeepkn Ha cooTBeTcTBME TpeboBaHuAaM 4.6 3Ha4yeHWe crekTpa CBbIlLe BEPXHEro npeaena nonockl 4actoT
[LOMKHO orpaHu4mMBaThCs (Ha YABOEHHOW BepxHel YacToTe OHO [orkeH 6biTb Ha 10 aB HUXe) ¢ TeM, YToBLI NPOAYKTHI
VHTEPMOAYNSALMUN BCEX COCTABMAOLUX CNeKTpa He BHOCWIN 3aMETHOW MOrpeLLHOCTY B Pe3ynsTaThl U3MEepeHUiA.

B.2 O6wwmii meToa U3mMepeHus

MeTogbl onpeaeneHns xapakTepUCTUK MMNYNbCHLIX FeHepPaToOPOB NpUBeAeHb! B NpUnoxeHun B. Ecnin k HaxoxgeHuto
3Ha4YeHWs crnekTpanbHoN NNOTHOCTU He NpeabaBnsaeTcs TpeboBaHNe BLICOKON TOYHOCTU, UCMONL3YHOT CrneayoLuii MeToA.

leHepaTop UMMNYNBLCOB NOAKHOMAKOT KO BXoAY BY n3aMepnTenbHOro NnpremMHuKa; K BEIXOAY NPOMEXKYTOMHOW YacToThl
npuemMH1Ka NoAKIoMatoT ocuunnorpad, KoTopelil 0ToOpaXaeT BbICOKOYaCTOTHbIA UMNYNbC Ha Bbixoge MY,

Ha kaxgoi YacToTe HacTPOMKU NPUEMHMKA U3MEPAIOT:

a) LUMPUHY nonockl NPonycKkaHWsa NpuemMHUKa Ha ypoBHe MuHyc 6 ab (B6, My);

b) cpenHekBagpaTUyeckoe 3Ha4YeHne Ey BLIXOAHOMO HaMpsKeHUs reHepatopa CUHYCOMAanbHLIX CUrHamnoB (MMeto-
LLiero Takoe Xe CONpOTUBIEHWE, YTO U reHepaTop UMMNYMbCOB), HACTPOEHHOTO Ha LIEHTparbHYH YacToTy Monockl Npomny-
CKaHUA NPUEMHWKa U cosfatoLlero Ha ocuunnorpade OTKNOHeHWe, paBHoe No aMNnUTyLe MUKY BbICOKOYACTOTHbLIX UM-
nynbCcoB.

OTHOCUTENMBHY aMNNUTYAY CNEeKTpanbHON COCTaBMALWEN Ha JaHHON YacToTe (CnekTpanbHYyr NNOTHOCTL Sr(f))
BbIYWCAIAOT NO hopmyne:

Sr(f) = EO/BG'

NamepeHue NoBTOPAIOT A5 pasfUYHbIX YacTOT UCMbITAHUA B paccMaTpuBaeMoi nonoce.

CnekTp reHepaTopa UMNYMbLCHBIX CUrHaNoB 3afaeTca KpUBOM, oTobpaxatoLeil 3aBUCUMOCTL S, (f) OT YacToTbl U3-
MepeHWS.

Mcnonbayemelid UM gonxeH 6biTe MUHEAHBIM NPU NMUKOBLIX YPOBHSX N3MEPSEMbIX CUrHaOoB.

MogaBneHWe NapasnTHBIX OTKIMKOB, B YaCTHOCTU, Ha 3epKarnbHoi YacToTe U Ha MY, gormkHo 6bITe He MeHee 40 b.

NamepeHunss MoryT BbINONHATLCA UMM, COOTBETCTBYIOLMM faHHBIM TEXHUYECKUM TpeboBaHUAaM U UMEIOLUM KBa3U-
MUKOBBIWA AETEKTOP (NPpY U3MEPEHNSX JOMKHO BhINMOMHATLCA TPeboBaHWe NOCTOAHCTBA YaCcToThl NOBTOPEHMS UMNYNLCOB).
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MpunoxeHue C
(ob6s3aTenbHoe)

MeToabl onpeaeneHns XxapakTePUCTUK MMNYNbCHbIX reHepaTopos. TOUHOe U3MepPeHne BLIXOAHOTO
cUrHana reHepaTopa HaHOCeKYHAHbLIX UMNYNLCOB

C.1 ViamepeHue nnowiaamn mMmnynbca

C.1.1 O6Lwwue nonoxeHus

MeTogbl M3aMepeHusi, npuBefeHHble B B.1.2 - B.1.5, aBNAOTCA TOYHbIMU, TaK KaK MOrPELUHOCTb MNOfy4YaeMblX
Ha UX OCHOBE pesyrkTaToB U3MepPeHUiA ¢ NpakTUYECKON TOHKN 3peHUS OKa3biBaeTCA HE3HAYUTENBHOM.

C.1.2 MeToa uamepeHusa nnowaam

NamepsieMble UMNYnbChl MPOMNycKatoT Yepe3 y3KoNosoCHbIN (OUNBTP C CUMMETPUHHOW aMMNAUTYAHOW U aCUMMETpUY-
HOt ha3oBOi XapakTepUCTUKO, HACTPOEHHBINA MO LEHTPY NONOCKHI NPONYCKaHWA Ha 4acToTy f(BMecTe ¢ PUNLTPOM MOXET
6bITb UCMOMB30BaH YCUNUTENb, paboTatolWwuii Ha IMHENHOM yJacTKe).

[ns onpepeneHus nnowaaun umnyrsca /S UCNoNb3yT ee 3aBUCUMOCTL OT orubaroLLeid BeIXOAHOrO CUrHana nono-
coBoro cunetpa A(t,f):

“+o0
2(1s)=S(f)= [ A(t.r)dt,
rne S(f) — cnekTpanbHas MNOTHOCTE; e
A(t,f) — amnnuTyaa ornGaiolieit OT €JMHUYHOTO MMNYMLCa (BbIPaXEHHas! B IMHULIaX SKBUBANIEHTHOIO BXOJHOTO CH-

HycouaanbHOro HanpsXeHus ).

Mnowaab MMnynbca /S HaXoAAT Kak MoJHyHo rolagb nog orubatowleit A(t,f ) (C y4eTOM 3HaKa ee pa3fnu4HbIX YacTel).

[nsi HacTpoiikn cnekTpa UMMyrbca UCMONb3YIOT YCUIUTENb NMPOMEXYTOYHOMN YacTOThl HU3KOYACTOTHOrO NpUeMHUKa
unu npueMHuka ansa usmepeHus NPl BmecTe ¢ pagom npeobpasoBaTteneii YacToThl. [N usMepeHus nnowaau uMnynsca
BbIXOJHOW CUrHan nocreagHero yCUnuTens npoMeXyToYHOR YacToThl NMofatoT HENOCPEACTBEHHO Ha ocuunnorpad.

Mpw ucnonb3oBaHWW AAHHOIO METoAa AN UMMYNbLCOB C ANUTENBHOCTHLIO, HAMHOMO MeHbLUER nepuoga 4acToThl f,
nrnowaab UMNynsca JONycKaeTcs U3MepsTb HENOCPECTBEHHO KaK MHTErpupoBaHHYHo Nnowadb C NOMOLBbIO COOTBET-
cTBytoLero ocuyunnorpada (Hanpumep AnsA HAHOCEKYHAHBLIX UMMynbCcoB TpebyeTca cTpobockonuyeckuii ocyunnorpad),
npu 3TOM WHTErpUpoBaHUE YUMTLIBAET 3HAK PasnNUYHbLIX YacTel nnowaau.

C.1.3 MeTop cTaHgapTHOW NMHUKM Nepepaun

JIMHWS nepepayn, ANWHa KOTOPON COOTBETCTBYET BPEMEHU pacnpocTpaHeHus ¢ ¢ HanpshkeHueMm V, paspsbkaercs
Yepes COMNpOTUBIIEHUE Harpy3Kku, paBHOE XapaKTepUCTUHECKOMY COMPOTUBIEHUIO NIUHUAW.

CuuTaeTcs, YTO NUHUA nepejadn COCTOUT U3 PaKTUYECKOW NIMHUK, a Takke U3 3apsAHOro yyactka NuHUM, 3aKiio-
YEHHOrO B Kopryce nepekroyaTens. YCTaHoBNEHO, YTO crieKTpanbHas NNoTHOCTL S(f) MMeeT 3HaueHne 2vt B HU3KOYa-
CTOTHOW 06rnacTu cnekTpa pesynsTUPYOLLEro UMNYIbCa, F4e aMiIUTyAa He MEHSIETCS B 3aBUCMMOCTU OT YacToThl, Npudem
3Ta aMnAuTYAa He 3aBUCUT OT CYLLIECTBOBAHUSA NapasUTHbLIX CONPOTUBIEHUIA MEXAY JTMHUEN U HAarpy304HLIM PE3UCTOPOM
(HanpuMep MHAYKTUBHBLIM UMW aKTUBHBIM COMPOTUBIIEHUEM) UITU OT KOHEYHOTO BPEMEHN KOMMYyTaLuK.

C.1.4 lamepeHue rapMoHUK

[aHHbBIA MeTo MOXHO MCMonb30BaThb A5 UMMYMbCHBIX FTEHEPATOPOB, CO34aloLMX NOCNEeA0BaTENBHOCTL UMNYNb-
COB C JOBOSTbHO BbICOKOMN 1 YCTOWYMBOIA YaCTOTON MOBTOPEHUS.

Korga 4YacToTa NoBTOpPeHUs UMNYNbLCoB F NpeBblilLaeT pasMepbl LUMPUHBI NOIOCHI U3MEPUTENBHOMO NPUEMHUKA, NO-
CneaHWA MOXET BbIAEMUTL OAHY NMHWIO U3 CriekTpa uMnynbca. B aTom cnyyae nnowagb uMnynbca /S MOXHO onpeaenuTb
Kak

IS = V¢ J2F =VJ2/2F,

rae Vi = V2 — nukoBoe 3HaueHme k-it rapMOHMKN.

[anee UMNynbCHbIA reHepaTop MOXHO UCMONB30BaTh A5 KanMGPOBKN UMMYNLCHOW XapakTepuctukn UMM ¢ wmpo-
KO/ Nonocoi NponyckaHus, B KOTOpYto Ha ypoBHe 6 AB nonagaeT 6onbLuoe YMCro rapMOHUYECKUX COCTaBMAOLMX (NpK-
6nuautensHo 10 unu Gonee).

C.1.5 MeTtoa usMepeHUsi MOLLHOCTHU

Mpu mMcnonb3oBaHuK 3TOMO MeTofa CpaBHMBAIOT MOLLHOCTb, CO3AaBaEMYI0 TENSIOBLIM UCTOYHUKOM (PEe3UCTOPOM)
C MOLLHOCTbIO, CO3AaBaeMoii reHepaTtopom UMNynLcoB. OAHaKo TOYHOCTb, Nofy4aemMas B JaHHOM METoAe, HECKOMbKO
HMXe MO CPaBHEHWIO C TOYHOCTBIO MPUBEA EHHbIX BhILLE METOA0B. [aHHbI MeTo MOXeT OblTh Norie3eH Ha YacToTax BGMu-
31 1000 MI'y,

C.2 TpeboBaHUs K CNeKTPy reHepaTopa MMNynbCOB

C.2.1 ns onpefenexus cooTseTcTBUA TpeboBaHuaM 4.4.1, 5.4, 6.4.1 n 7.4.1 nnowasb UMnynsca LomnxHa bbiTb
3aflaHa ¢ norpeLHocTbio He Goree + 0,5 ab.
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C.2.2 YacToTa NOBTOPEHUST UMMNYIbCOB [ofMkHa ObITh 3agaHa ¢ NorpellHocTLIo He Gonee 1 %.

C.2.3 [Ana onpepeneHus cooTBeTcTBUA nogpasaenam 4.4.2, 5.4, 6.4.2 n 7.4.2 nnowjagb UMNyrnbLcoB He JOrKHa 3a-
BUCETb OT UX YaCTOTbl MOBTOPEHUS.

C.2.4 InsA onpepeneHus cooTBeTcTBUA TpeboBaHusM 4.4, 5.4, 6.4 n 7.4 4acTOTHBI CNeKTp reHepaTopa fOSPKeH
6bITb O HOPOAHEIM B nonoce nponyckaHua WM. Cuutaetes, 4To aTo TpeboBaHUe BLINOMHASTCA B CryYasnx:

a) ecrnm U3MeHeHWe YacTOTHOrO CMeKTpa JIMHEAHO OTHOCUTENBHO YacToThl B Npefenax YacToTHOW| norockl npony-
ckaHusa UMM, a HepaBHOMepHOCTL criekTpa He npesbiwaet 0,5 4B B npegenax nomnockl NponyckaHna npuemMHuKa, usmepeH-
HOW Ha ypoBHe MUHYC 6 b;

b) ecnu YacTOTHLIA cnekTp MMeeT NnaBHble cnagkl Mo 06eMm CTOpoHaM OT YacToTel HacTpoiiku UMM, n ecnn wupu-
Ha crnekTpa B Todkax MUHyc 6 B no kpaiHe# Mepe B NATb pa3 MpeBbllUAET WMPUHY NMOMOCH NPONycKaHUa npuemHuka
Ha STOM ypOBHE.

B oBoux cnyyasx npegnonaraeTcs, YTo nrowagb UMNynbca paBHa 3Ha4eHUIo ero YpoBHS Ha YacToTe HacTPOoMKu.
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Mpunoxenue D
(o6sa3arenbHoe)

Bnusxuue napaMeTpPoB U3MEPUTENILHOIO NPUEMHUKA C KBa3UNUKOBLIM AETEKTOPOM Ha ero
MMNYNbLCHYIO XapaKTePUCTUKY

Mpu BoNbLLMX 3HAYEHUAX HYaACTOTbl MOBTOPEHUA UMNYNBLCOB CYLLECTBEHHOE BUAHUE Ha 3HaYeHne UMNYNbCHOM Xa-
pakTepucTUKN oKasblBaeT LUMpHHa NONOCH! NPONYCKaHWA.

OnNA HU3KMX 3HaYeHWiA YacToThl MOBTOpeHUSA Gonee BaxHyLO porib UrpatoT NOCTOSHHbLIE BpeMeHU. OTHOCUTENBHO
3TUX MOCTOSIHHLIX BPEMEHWU AONYCKU B HACTOALLEM CTaHAapTe He YCTaHOBMEHLI, HO B Ka4yecTBe pekoMeHAaLun MOXHO
cyuTaTh npuemnemsliM 3HadeHune 20 %.

Kpome TOro, Ha o4eHb HU3KWX YacToTax NnoBTOpeHUs Hanbonee 3aMeTHLIM ByfileT oTCyTCTBUE neperpysku. 3Have-
HUA KOSPPULIMEHTOB Neperpyskn JomKHbl BbiTe Takumu, 4To6El 06ecnednTs TOYHOE N3MEPEHUe OfMHOYHOTO UMMYNbCa
npu pekoMeHA0BaHHbIX MOCTOSIHHBLIX BPEMEHU U LUMPUHE NONOCH! NPOMyCcKaHUs.

WccnefoBaHue noBefeHUs UMNYNbCHON XapakTepucTUKN Ha ABYX KpalHUX y4acTkax Auana3oHa U3MepeHUid nHan-
KaTopHoro npubopa rapaHTUpyeT NPOBEPKY BO3MOXHOMO HENMMHENHOro NoBefeHUs feTekTopa. B 3ToM cMbicne Haubonee
KPUTUYHBIMU YacToTaMu NMOBTOPEHUS, BeposTHee Bcero, 6yayT YactoTsl B6nusn (20—100) My,
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MpunoxeHune E
(obsasarenbHoe)

NMnynbCcHasa xapakTepucTuKa U3MepUTesbHbIX NPUEMHUKOB
C AeTeKTOPaMU NUKOBLIX U CPEeAHMX 3HAYEHUI

E.1 OTKnUK KackafoB, NpeaLlecT BYIOWUX AeTeKTopy

Mnowaab nog ornbatoLei BLIXOAHOrO CUrHana y3KornofloCHOM CXeMbl, KoTopasi UMEET CUMMETPUYHYIO HYaCTOTHYIO
XapaKTepUCTUKY W Ha BXOA KOTOPOI NOAAKTCA NPAMOYIofbHBIE MMMYNBChI, He 3aBUCUT OT LUMPUHBI NOMOCH NPONyCcKaHUs
1 3agaetca popMyrnoii:

+]9A(t)dt = 201Gy, (E.1)

—00

rae v U T— amMnNuTyaa U ANUTENBHOCTE NPAMOYrONbHOTO UMMNYNbCa, COOTBETCTBEHHO, ANS KOTOPOro B, < 1(Gy— Ko-
AP PUUNEHT YCUNEHUA cXeMbl Ha LIGHTPanbHOW YacToTe).

[aHHoe yTBEpXAEHNE CNpaBeannBO TONbKO B crlyyae ornbaroLLeli, MMeoLLeil NOCTOSIHHLIA YpoBeHb (HeocLmMnnu-
pytowas ornbatowasn). KonebatenbHasn (ocuunnupyioLyas) ormbatolLan npucyLla cxemam ¢ ABORHON HACTPOWMKON W, ecnu
He MCMOoNb3YeTCA YyBCTBUTENbHLIN Pa3oBLIf AETEKTOP, MOXET NMoHaf0bUTLCA NPOU3BECTU KOMMNEHcaLuio ownbkn nyteM
BBEAEHUA 3HAYEHUS], BHOCUMOro ocuunnupyowlein ornbaroLlen.

B cnyvae KpuTU4eckoii cBA3M BTOpol Nuk ornbatoLlein coctaBnsaeT npubnusntensHo 8,3 % nepsoro.

MpuMeyaHune— OTKIUK Kackaaos, NPEALLECTBYIOLMX AETEKTOPY, KaK YKasaHo B pasfene A.2, HOCUT Kone-
GaTenbHbIN XapakTep. CnepoBaTenbHO, NOrPELHOCTL KaNMBPOBKX, BHOCUMYIO OCLUINUPYIOLLIMM OTKIIUKOM, CIeAyeT KOM-
neHcuposaTb ¢ AonyckoM (+2,5 — MuHyc 0,5) ab (kak ykasaHo B 6.4.1).

[Moka MMNyNbChbl Ha BbIXoAe ycunutens I'IpOMe)KYTO‘-IHOI7I YacToTbl HE NepeKpbiBaloTCA, CpeaHee 3Ha4eHne ux nno-
Waau nponopLuoHansHO YacToTe MOBTOPEHUS UMMYNLCOB n. Kak crneacTeue, cpefiHee 3HayeHWe HanpshkeHUs paBHO
20‘:G0n.

Mexoga us ypaeHeHus (E.1), onpegenerune aheKTUBHON LWMPUHBLI Nonockl AN UMM ¢ AeTeKTopoM cpefiHUX 3Have-
HWIA He cunTaeTcs qenecoo6pa3Hb|M.

1.2 KoacbcbuuueHT neperpysku

Ansa pacyeTa koaduLmneHTa neperpyskn npu ucrnonssosaHnum MM ¢ nukoBelM AE€TEKTOPOM MOME3HO onpeaennTb
BEMUYMHY, U3BECTHYIO KaK «3heKTUBHaA WMPUHA UMMYNLCHOW NONOCHI NPONyckaHua KackaAos, NpefLlecTBYOWUX ae-
TeKTOpY Bjy,p» N0 popmyne:

Bimp = A(t)max/ZGO’ (E.2)
rae A(t)max — BbIXOAHOW curHan (c NuKoBOW ornbatoLlei) KackagoB yCUIeHUs MPOMEXYTOYHON YacToTsl Npu nogade

€iMHNYHOTO UMNYNbCa.
W3 ypaBHeHWit, npusoasaLmx k oopmyre (A.17) (MpunoxeHue A), umeem:

Bimp = (0,944/2) w0y = 1,058 unu 13155, (E.3)

rae Bg 1 B; onpefieneHel B 3.2.
Ana apyrux TMNOB HacTpanBaeMblX CXeM OTHOLUEeHUe B,-mp K Bg MOXHO oLieHnBaTb 13 pucyHKa E.1, ecnu ussectHo
OTHOLLIeHNe Byg K By, rae B,y — unpuHa nonockl Ha ypoeHe 20 4b.
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4 5
KoadhchmnumeHT doopmbl 62S3

PucyHok E.1 — Koath(uUMEHT KOpPeKLnUmn s oueHkn oTHoweHus Bjmp/B6 ans apyrux TMNoB HacTpauBaeMblX CXeEM

E.3 CooTHOWeEHME MexXay NnoKasaHUAMU U3MePUTESIbHbIX MPUEMHUKOB C AileTeKTOpaMu CpeHUX U KBa3unu-
KOBbIX 3HAYeHWu

3HaueHve naowagm uMnynbca, Heo6xoANMoe A8 CO34aHUS TAKOro xe nokasaHua UM cpefHUx 3HayeHuit, kak v no-
KasaHusi Npu nojauye Ha ero BXoj HEMOZY/IMPOBAHHOIO CMHYCOUAANbLHOIO CUrHaNa Ha YacToTe HACTPOlKM COo cpefHekBa-
ApaTudyeckuM 3HadeHuem 2 MB OT reHepaTopa, MMEIOLWEero TOT Xe BbIXOAHOW MMNefaHc, YTo W reHepaTtop UMMY/bCOB,
npy yactoTe NOBTOPEHMS MUMNYNbCOB N, 'L, paBHO:

nx =1,4/n (MBc).

Mpun yactote nosTtopeHnsa 100 Iy aTo 3HayeHne cocTtasBnsAet 14 mkBc.

Toraa B COOTBETCTBUM C NPUoXeHnem A, NyHKT A.5, oTHoweHne (ox)gve K(UT)  ANA NONYYEHUA OAHOIo M TOro Xe
nokasaHus 6yaeT pasHO:

(nt)ane/(nt) =32,9 b — ana nonockl yactoT ot 0,15 go 30 Mrly;

(ux) I/(nxI" =50,1 gb — ansa nonocsl yactot oT 30 Ao 1000 MIu.

BbiwensnoxeHHoe npegnonaraet Hanuuve tpebyemoro koadpdmumeHTa neperpyskm npyu paccMartpvBaemMoii 4acTo-
Te NOBTOPEHUA U COOTBETCTBME LUMPUHBI MOIOCHI NMPOMNYCKAHUA 3HAYEHUAM, YKa3aHHbIM B pasfene 4.

Mpn yactoTe nosBTOopeHun 1000 Iy cooTBeTCcTBYyWOLWME OTHOWeEHUA 6yayT 17,4 n 38,1 ab.

0.4 N3amepuTenbHble NPUEMHUKNA C MUKOBbIM [ETEKTOPOM

Ecnu B UM ucnonb3yeTcss UaMepuTenbHoe YCTPOWCTBO C HEMOCPEACTBEHHbIM CUMTbIBAHMEM, Tpe6oBaHMEe K NOCTO-
AHHbIM BPEMEHU MOXHO ONpefenuTb Mo KPWBOW, NpMBeAeHHOW Ha pucyHke E.2, HA KOTOPOM NpefCcTaB/EHO MPOLEHTHoe
COOTHOLEHNe NnokasaHusi, OTHECEHHOIO K peasibHoMy MUKOBOMY 3HAYEHWI0 B 3aBUCMMOCTM OT MapameTpa, W B KOTOPOM
yuTeHbl KO3 (PULMEHT NOCTOSAHHbIX BPEMEHU, LIMPMHA NoMockl B6 M yacToTa NMOBTOPEHUsI MMNY/bCOB. Mpu MCNo/b30Ba-
HUK 3TOI KPUBO HEOBXOAUMO MMETb B BUAY, YTO

RC/Rd =(V4)(Tc/Td), (E.4)

raoe T WTD— nocTosiHHble BpeMeHn 3apsaaa v paspsaja.

Hanpumep npu xenaHunm nonyuymtb nokasaHue WM He meHee 90 % peasibHOro MWKOBOIO 3HAYEHWUS MpU 4YacToTe
nostopeHusa 1 'y Heo6Xxo4MMO UMeTb Crefylolime COOTHOLWEHNA NOCTOSAHHON BpeMeHn paspsaja U NOCTOSHHOW BPEMEHM
3apaja:

1,25 -106 — B nonoce yactoT ot 0,15 go 30 Mly;

1,67 -107 — B nonoce yactoT oT 30 o 1000 My,
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[.5 CooTHOLWwEeHME MexXay nokazaHUAMN N3MEPUTENIbHbIX NMPUEMHUKOB C feTeKTOpaMn NUKOBbLIX N KBa3nNu-
KOBbIX 3HAYeHWUN

3HayeHue naowaan uMmnynbca IS, Heo6xogmumoe ANA nNonyvyeHus otkauka WM ¢ NUKOBbIM fEeTEKTOPOM, 3KBUBANEHT-
HOro OTKAMKY Ha HEMOAYNMPOBaHHbI CUHYCOUAANbHbLIA CUTHaN Ha 4YacToTe HacTPOWNkM CO cpefHekBaApaTUYHbIM 3Have-
Huem 2 MB, paBHO

XABInp (MBc), (E.5)

roe sHadeHne Bimp BoipaxaloT B repuax.

B nonocax 4acToT, ykasaHHbIX B 4.2, Tabnuua 1, Ha ypoBHe 6 a5 3HaueHune Bjmp, pasHo 1,05B6 (pasgen [.2). 3Haue-
Hue Binp u cooTeeTcTBYOWEE 3HAUEHWe IS, Heo6XoANMbIE Ans UMM C MMKOBLIM [ETEKTOPOM, 6yayT paBHbI:
B nosioce yactot A

/SNHK = 6'67-10"3' MBc'
Bimp =0,21-103 Ty

B nosioce yactoT B
ISmK = 0,148-10"3, MBc,

B/Tp = 9,45-103 Tuy;

B nonocax yactot C, D
ISk = 0,011 m10-3, mBc,
Bimp, My, = 126 -103, Tu.
Torga, ucnonb3ysa 3HayeHusa a, mkB/c, no 4.4.1, Tabnunuya 2, 4NA KBaA3UNUKOBOro 3Ha4YeHUs IS, nosnyymm, YTO OTHOLWe-
HUe IS B KBa3UMUKOBbIX 3HAYEHUAX K IS B MMKOBbIX 3HAYEHUAX A9 NOMYYEHUSA TOro Xe nokasaHua Gyget:
-4na nonockbl yactoT A — 6,1 b (Npy yacToTe NOBTOPEHUA UMNYNbCOB 25 Tu);
-4na nonockbl yactoT B — 6,6 gb (Npun yactoTe noBTOpeHUA umnynscos 100 Iw);
-ana nonoc yactotr C u D — 12,0 gb (npu yactote noBTOpeHUa umnynbcos 1000 [w).

a = (jiRcB&PdN);
Rc = conpoTueneHve 3apsaga, Owm;
P, % p psaa
Rd = conpoTusneHne paspsga, Owm;
B6 = wnprHa nonocel Ha ypoBHe 6 ab, I'y;

N =yacToTa noBTOopeHus umnynscos, PPC;

P = nokasaHusa npuéopa B NPOLEHTHOM OTHOLLEHUM
K peasibHoOMy NMKOBOMY 3HAUEHI0

10 a

PucyHok E.2 - KoadhpuuneHT BbinpssMAeHus nMmnynscoB P (nokasaHus npu6opa B NPOLEHTHOM OTHOLIEHUM
K peasibHoOMy NUKOBOMY 3HAUYEHUI0)
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E.6 MapameTpbl ucnbiTaTeNbHbIX UMNYAbLCOB 418 Nonockbl yactoT E (1—18 I'Tw)

FeHepaToOpoOB MPAMOYrO/bHbIX UMMYNbCOB, MMEKLWMNX PABHOMEPHYIO CMeKTpasibHYl0 NOTHOCTb BO BCel nonoce
yacTtoT E (go yactoTbl 18 ITu), He cyuiecTByeT. B cBSi3M C 3TUM Npu U3MEPEHUM UMNYNbCHOM xapaktepucTuku WM B no-
noce yactoT E, ucnonb3yoT MMNybCHO-MOAY/IMPOBaHHYI0 HECYLLYIO C 4acTOTOW, PaBHOWM YacTOTe HACTPONKN NMpUeMHMKa.
ONuTenbHOCTb UMNynbca fOMKHA 6biTb He 60onee 1/3B/Tp; ee 3HayeHWe ycTaHaBAMBAT C MakCMMasbHONW TOYHOCTbIO
4Nnsa Toro, 4To6bl M3bexaTb HeJOoNyCTUMO BbICOKON MOrPELIHOCTH yCTaHaBAMBaeMoro 3HadeHus naowagnm ucnbitatenbHbIX
MMNynbcoB. MOMUMO TPagWLMOHHOIO U3MEpeHus AAUTENbHOCTUM UMNybca C NOMOLbI ocuunnorpada, ee 3HavyeHue
MOXHO HaxofWTb N0 PacCTOAHUIO MeXAY MUHUMyMamW CnekTpasbHOW MA0THOCTM (CM. pucyHok E.3).

[na VM ¢ nuKoBbIM AEeTEKTOPOM U LWXPWHOA nonockl B/Tp, paBHoi 1 MINy (cM. npvmMevaHue a) kK Tabnuue 6), Tpeby-
emas nnowanb umnynsca 1,4/B/Tp, mBc (cm. 5.4) 6yaeTt 1,4 HBc. [1Ba BapnaHTa 3Ha4YeHUn napaMeTpoB UMMynbca, UMet-
wero nnowapgb \4/Bjmpi MBc, npuBegeHbl B Tabnuue A.1.

Tab6nuuya EI - MNapameTpbl ncnbiTaTteNbHOro nmnynbca nnowagbo\4 /B imp

LLnprHa nmnynsca wp He YposeHb Hecylein (SAC) O-ater, agb(MkB)
100 86
200 80

Ona UM c nuHeliHbIM AeTEKTOPOM CpefHuX 3HavyeHunit Tpebyemasa nnowanb umnynsca 1,4/n mBc, rae n — vacToTta
NoBTOPEeHNs nMnynbcoB (cm. 6.4.1) npm n = 50 000 gomxHa 6bITb 28 HBc, T.e. Ha 26 ab 6onble, yem agns WM ¢ NMKOBbIM
feTekTopom npu Bimp, paBHoii 1 MIy,

Ons WM c geTekTopom cpefHekBagpaTuyecknx 3HayeHuin Tpebyemas nnowafb MMNynbca AOJ/HKHA COCTaBNATb
44(B312) mkBc (cMm. 6.4.1) npu yacToTe NoBTOpeHus umnynbcos 1 kry (cM. 7.4.1). Mpy WMpUHE UMMYIbLCHOW NOOCHI MPO-
nyckaHus B,Tp, paBHoii 1 MI'y, cooTBeTCcTBYOLee 3Ha4yeHe B3 paBHo 700 kl'y. CnepoBaTenibHO, Heob6xoAnmas naowanb
mmnynbca 6ygeT pasHa 52,6 HBc, T.e. Ha 31,5 ab 6onbwe, yem ana WM ¢ nukoBbIM feTekTopom npu Bjmp, paBHoin 1 MIu,.

LLinprHa nonocbl nponyckaHus
M 9 krry,

LleHTpanbHaa yacTtota 5 My, WHTepBan 50 MIy
128 My,

PucyHok E.3 — CnektporpamMma MMMy/ibCHO-MOAY/IMPOBAHHOIO CUrHana npu wupuHe nmnynscos 200 mc

E.7 U3amepeHune WnpuHbl MMNYAbCHOW NONOCHI nponyckaHus Bimp

LMpuHy MMNyNbLCHOI nosiockl nponyckaHus Bjmp, My, onpegensioT no gopmyne:

Bimp=Up/D. (E.6)
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rae U — nukoBoe 3HayeHue, M3mMepeHHoe MPUEeMHUKOM, MKB;
M — cnekTpasbHasa NAOTHOCTb UCMbITATENBHOIO UMNynbca, MKB/MIu.

O6e BennunHbl, Up 1 D, NpuHATO KanubposBaTb B CpefHEKBaAPaTUUHbIX 3HAYEHNAX HEMOAY/IMPOBAHHOTO CUHYCOM-
[anbHOro curHana n3meputesibHbix npuemHukos CUCTIP.

YacTo TOYHOe 3HayeHne CnekTpasbHON NAOTHOCTW UMMY/bCa HEW3BECTHO. B aTOM cnyvae nossnseTca Heonpeje-
JIEHHOCTb B HaxOXAeHWW WupuHel Bjmp. Ana yMeHbleHna 3TON HeonpeAeneHHOCT! MOryT B6biTb MCMOMb30BaHbl METO/bI,
npvBefeHHbIe HUXE.

B meTogax 1 v 2 AnsA yMeHbLIeHUs HeonpeneneHHOCT NpoBOAAT He 0fHO, a ABa usMepeHus. B metofe 3 ans pacyeta
3HaueHus Bimp ncnonb3yoT KpMBYO M3GMPATENLHOCTM, Tak KakB/Tp SIBNSIETCS «LWMPUHOV Nosockl HanpsxeHus» UM (He cnepy-
eT nyTaTb C WWPWHOI NOMOCHI MOLLHOCTN WK 3KBMBANEHTHOM LUMPWHONM MOMOCHI LyMa, KOTOpble OnpeaenstoT cpejHeksagpa-
TWYHOE 3Ha4YeHne rayccoBCKOro Lyma npu ucnonb3osaHun UM ¢ 4eTekTopoM cpefHeKkBafpaTUYHbIX 3HAUYEHWI).

LWunprHa nonockl HanpshkeHusa Bjmp wupe B6, HO koaddhmumeHTa 4ns onpeaeneHns cooTHowweHns mexay Binp v B6
(nnn B3) B 06LeM cnyyae He CyllecTByeT.

MeTog 1. Onpepgenexve Bimp no oTkAMKaM Ha UMMY/bCbl C pa3HOl 4acToTol NOBTOPEHMS.

[aHHbIi MeTof NCcnonb3ylT Npu HebONbWNX ANNTEIBHOCTAX UMNYNbCOB (CM. pucyHok E.4). OnpegeneHune 3Have-
HWS Bimp B JaHHOM MeTofe CTPOWUTCA Ha CPaBHEHWW OTK/MKOB Ha MMNynbCbl ¢ Bbicokol (fp » Bjmp) u Huskoli (f <k Bimp)
yactToTamu NOBTOPEHUSA.

Mpn BbICOKOM 4YacToTe MOBTOPEHUS MPUEMHUK MOXHO HacTPOUTb Ha YacTOTY Hecylei, kak NokasaHo Ha PUCYH-
ke E.5, a npu HU3KOW 4YacToTe NOBTOPEHWS CnekTp 6yAeT UMeTb LUMPOKOMO/IOCHbLIM BMA, Kak nokasaHo Ha pucyHke E.6,
CO CMeKTpasbHOli MIOTHOCTbIO MMMynbcoB D = L|T. ®opma nMnynbCcos, T.e. amnautyga Ll v AnnTenbHOCTb T, He AO/KHbI
3aBUCETb OT YacTOoTbl MOBTOPEHMS MMNyNbCoB. Mpu Bjmp =1 MIy 3HaveHune fpl gonyckaeTca BblbupaTtb pasHbiM 30 MIu,
a fp2 — pasHbiM 30 KIL.

HanpsxeHve, b

X — LWmpWHa uMnynbca (Ha yposHe 50 % UL);
fo=UT — vacToTa NOBTOPEHWS VIMMY/IbCOB;

/o = 170 — vacToTa HecyLleii curHana

PucyHok E.4 — ViMnynbCHO-MOA4YNNPOBaHHbI BY curHan, nogaBaemblii Ha UMM

PucyHok E.5 - dunbTpauus, korga Bjmp HaMHOro MeHblle 4acToTbl NOBTOPEHUSA UMMY/1bCOB
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PucyHok E.6 — ®unbTpauus, korga 3HaueHue Bjmp HamHOro 6o/blue Y4acToThbl MOBTOPEHUSI NMMY/bCOB

Mpu nepBom usmepeHun (B ciyvae fp » Bjmp) MOXHO OXuAaTthb, 4TO amnauTyga U2 B cpefHekBapaTUUHbIX 3Haue-
HUAX 6ygeT paBHa U2 = Uv t-fpl. CHM3UTL HeonpeneneHHOCTb U3MepeHWsi MOXHO, YBE/IMUMB OTHOLUEHWE CUTHAas/LLyM

1 obecneynB OTCYTCTBME NEpPErpysku.
Bo BTOpom m3mepeHun (B cnyyae f <k Bjmp) MOXHO OXuaaTb, YTO MakCUMasnbHbIi OTKANK B CpegHeKBagpaTuYHbIX

3HAYeHUsIX NUKa Ha nepexofHblli npouecc GyaeT
Up =Ur zB imp.

Ecnun npounssegenune L T npu 060ux n3MepeHmax ogmHakosoe, To Bimp no pesynbtatam AByX namepeHuidi (M. Tak-
Xe pucyHok E.7) onpegensietcsa kak

Binp=f~u p/u 2. (E.7)

OTKNNK NpuemMHuka, ob

PucyHok E.7 — PacueT WUpUHbI UMMYNbCHOI nosockl nponyckaHus WM

MeTog 2. OnpefeneHve Bimp nyTeM cpaBHEHUsI OTK/MKOB HA UMMNYbCHbIA CUTHAM UCTLITYEMOrO U BCNOMOraTesibHoO-

ro ounbTPOB.
B cnyyae oTcyTCTBMA reHepaTopa MMMY/NbCOB, MMEILEr0 HEe3aBUCMMYH OT 4acTOTbl MOBTOPEHUA WUMMNY/bCOB am-

nnanuTyay v npu OTHOCUTE/IbHO HU3KUX 3HAYEHUAX 3TOl YacToThl, ponyckaetca NPpUMEHATbL MeTof 2.

43



FOCT 30805.16.1.1—2013

MeTopg 6asupyeTca Ha TOM Xe NpUHLMMe, YTO U MeTo4 1, 04HaKo BMECTO U3MEHEHUSt YacTOTbl MOBTOPEHUA UMMNY/b-
COB NpU BTOPOM W3MEpPEeHWU B 3TOM MEeToAe NPOBOAUTCA 3aMeHa WCMbITYEMOro UbTpa Ha BCMOMOraTesbHbli unbTp,
LIMPUHA MOMI0Chl KOTOPOrO HAMHOIO MEHbLUE YacTOTbl MOBTOPEHUS UMMY/bCOB.

CnekTpasnbHy NAOTHOCTb MMNYNbCOB D No gaHHOMY MeToAy OnpefensoT Kak

D = Uk/fp,

rae UKk — n3MepeHHOe HanpshKeHue CnekTpasibHOW NMHUKM (HanpuMep 4acTOoTbl Hecyllel, ecnnm CurHan npegcrasnset
€060 MMNYNbCHO-MOAY/IMPOBAHHYI0 HECYLLYIO, WU LEeHTPasbHOW NIMHUM NpW YacToTe NPMEMHUKA, Ha KOTo-
poii cnepyeT n3mepsTb B/Tp);
fp — yvacToTa noBTOpeHMss MMNyAbCOB. 3HavyeHne fp 4O/HKHO GbiTb HAMHOIO 60/blie CaMOli Y3KOW NOM0Cbl U HAMHO-
ro MeHblle nognexalleli namepeHunto nonockl Bimp, T.e.

Bnarrow « fp « Bimp (MpuMepHble 3HaYeHusa ana Bjmp = 1MIMy,0 Bnarrow = 9 kl'y v fp = 100 kIMu).

CyTb MeToJa COCTOMT B CPaBHEHUU OTK/IMKOB Y3KOMOJIOCHOrO ounbTpa M UCMbITYEMOro (huibTpa Ha HEMOAYNNPO-
BaHHbI CMHYCOMAANbHBIA CUTrHan, noctynawwmii Ha oba unbTpa, ¥ NoayYyeHun koaddurumeHTa Koppekuun ¢ ansa pac-
yeTa 3HauveHua D (c = U/1Y2, rge L — 3HavyeHne npu «y3KOMO/OCHOM» hunbTpe, a U2 — npyu «WNPOKOMOIOCHOM).

Mpy 13BECTHOM KO3hMLMEHTE KOPPEKLMM CMEKTPabHYy NAOTHOCTb MOXHO HainTn kakD = c-Uk/fp. Korga 3HaueHue D
ornpefeneHo, N3MepsaioT 3HaveHne Up npu NMKOBOM [eTeKTope 1 C NOMOLL b0 COOTHOLeHns ([1.2) paccunTbiBaloT 3Ha4YeHne Bimp.

MeTog 3. OnpegeneHve Bjmp nHTerpMpoBaHnemM HOpPMann3oBaHHOM MHENHON hyHKLMK YaCTOTHON n36rupaTenbHOCTU.

[aHHbIli MeTon UmMeeT CPeAHIo TOYHOCTb U MPUMEHAETCA NPU UCMOAb30BaHUU PUABLTPOB (Hanpumep LU pPOoBbIX)
C abCoMNOTHO NNHEHOW hyHKUMen YacToTHOl u3bupaTtensHoctn U(f) u npu ycnosum, 4to WmpmuHa nonocbl Bugeo B 10
unu 6onee pas npesbilaeT WUPUHY MMNYbCHOW Nonockl nponyckaHus Bjmp(Bvideo » Bjmp).

B 3TOM cnyyae MMNY/bCHYHO LWPUHY MOMOCHI U3MEPUTENILHOTO NpYeMHUKa onpeaensaoT kak naowajb HopMananso-
BaHHOW nuHeliHol yHkuun nsbupatensHoctn U(f) npn koaduuneHte Hopmanusauum 1/6/iTax:

A
Bimp= — \U(f)6f,
nrTax X
rae Oltax — mMakcumanbHoe 3HauveHue U[f).

[Ona n3mepeHua dyHkumMn nsdupartensHoctn U{fn) nameputencHble NpMeMHUKU, UMeLWmne LnppoBoe oTobpaxe-
HVe BbICOKON paspelualoleil CnocobHOCTH, MOXHO HacTpouTb Ha N waros Af. [na KOPPEKTHOro onpefeneHns LMPUHBbI
UMMYIbCHOW MOM0CLI NponyckaHus Bimp namepeHus npoBoaAaT Ha 100 yactoTax (A/=101), B3ATbIX C paBHOMEPHbLIM LIarom
Af B npepenax ypoBHeii go 60 ab.

WM ¢ HacTpolikoi MOXHO HacTPOMTb Tak, YTOObl HayasbHas M KOHeYHas 4acToTbl coBnanu ¢ Touykamu 60 ab kpuBoOii
unbTpa, a passepTka No3sonsna nosyynTb 3HAYEHME aMMInTyAbl. YPOBEHb NOfaBaeMoro Ha BXof (hunbTpa ucnbitaresib-
HOr0 CYHYCOWAA/IbHOTO CUTHaNa A0J/HKeH NOo3BOMATE OTCNeANTb (DOPMY YaCTOTHON XapakTePUCTUKM UCMbITYyeMOro duabTpa.

3HaveHne Bjmp HaxogaT no gopmyne

Bimp=TA-hU(fhU (fn+,))f.

“'max n=1
MpumMep HOpMann3oBaHHOW NUHENHOW PyHKUMM n3brnpaTenbHOCTM NpruBeAeH Ha pucyHke E.8.
1My

My
PucyHok E.8 — MNpumMep HOpMasM30BaHHOW NMHENHON (PYHKLMM YACTOTHOW M3GUpaTelbHOCTU
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FOCT 30805.16.1.1—2013

MpunoxeHune F
(o6sa3aTensHOE)

MpoBepka XapaKTePUCTUK UCKNIOYEHNA N3 onpefesieHNs KpaTKoBpeMeHHbIX NP B cooTBeTCTBUM
c FOCT 30804.14.1, nyHKT 4.2.3

C y4yeToM ucknoyeHuit, npuBeaeHHbix B TOCT 30804.14.1, nyHKT 4.2.3, aHanu3aTop KpaTkoBpeMeHHbix WP
[0/-XeH UKCpoBaTh CNeAYOLLYI0 AOMONHUTENbHYI0 MHOPMaLMIO:

a) YMcno KpaTkoBpeMeHHbIX VMIPT anmTenbHOCTb0 He 60nee 10 mc;

b) uncno kpatkoepemeHHbIXx VP gnutenbHocTblo 60onee 10 mMc, HO He 6onee 20 MC BKIOUYUTENBHO;

C) uncno KkpatkoBpemeHHbiXx NPIM gnntenbHocTbio 60nee 20 mMc, HO He 6osee 200 MC BKAKUYUTENBHO;

d) ANuTeNnbHOCTb KaxAol 3aperncTtpuposaHHoin VPT, amnanTyfa KOTOpOW npeBbillaeT HOPMY HenpepbiBHbIX NPT
B KBA3UMUKOBbIX 3HAYEHUAX;

e) cooblweHne, YTO NCNbITyeMoe TexHNYyeckoe CpeacTBO He NPOLWIO UCMbITaHNE Ha KpaTkoBpeMeHHble WPTI, ecnn
pesynbTaTbl U3MEPEHUI NOKa3biBalT, YTO co3paBaemble VIPT He ABAAOTCA KPATKOBPEMEHHbBIMU (HE COOTBETCTBYIOT Onpe-
AeneHnto KkpaTtkoBpemeHHoW WPI) n He nognagatoT noj AelicTBMe Kakoro-nmbo 13 UCKIIOYEHWNA;

f) BpemeHHOI nHTepBana OT Hayasaa ucnbiTaHna 40 nosasneHus WP,

0) cymmapHyto anutenbHocTb WPT, npesBblwawwmx HOpMYy HenpepbiBHbIX WPI B KBa3uWMNUKOBbIX 3HayeHUAX,
HO He OTHOCALWUXCA K KpaTKoBpeMeHHbIM UPTI.

h) yactoTy KpaTkoBpeMeHHbIX VPTI.

WcnbiTaTenbHble CUTHanbl aHanu3atopa kpaTtkoBpeMeHHbiXx WPM B npuBegeHbl Tabnuuye F.1.

Tab6nnuya F1— WcneiTaTenbHble cUrHanbl aHanmsartopa kpaTkoBpeMeHHbix VPT a)

MapameTp ucnbITaresibHOro curHana

1
% KBasunukosoe
3HauYeHne amnanTy bl [nvTenbHocTb
nnTens-
nMnysbLCoOB, VIMMy/bCOBbL\ A HOCTH OueHka padhmyeckoe npeacrtaBnexHme
nsMepenHoe NSMEPEHHbIX HTEDEANA nomexu aHanmsa- MCTIbITATENLHOTO CUrHaNa,
OTHOCUTE/ILHO Ha Bbixoge M4 Me?K TOpOM Ha6/l04aemMoro Ha Bbixoge M,
o KBasMNMKOBOTo NSMEPUTENLHOTO mmnynbﬂimm KpaTko- 11 CBA3AHHOTO C HAM KBA3UMNKOBOIO
X OnopHol;IcI)‘I ”Oga3aH"'” NpUEMHMKa, MC (ebixon MY) BPEMEHHBIX CUrHana OTHOCUTENLHO OMOPHOrO
A M'Cé ' MPM nokasaHus UM
imnynbc Mmnynsc Mmnynsc Mmnynbc
1 2 1 2
011 1 KBIM < 10 mc
1,p*rH-y rr'T'Tir 'TAp'ir r[ii4
Itt
500 mc
2a) 9,5 1 KBM < O Mme
500 mc
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MpopomkeHne Tabnvubl F 1

KBasununkosoe
3Ha4YeHne amMnanTyapl
MMMy 1bCOB,
N3MepeHHoe
OTHOCUTENbHO
KBa3UMNMKOBOrO
OMOPHOTro nokasaHus
mn, npb

Nmnynbc Nmnynsc
1 2

3a>

46

MapameTp ucnbiTatebHOro curHana

AnuTenbHOCTb
MMNYNbCOBbL\
N3MEepPEHHbIX
Ha BbIxoge M4
N3MepuUTENbHOIo
npuemMHuKa, mc

Mmnynbc mnynbc
1 2

10,5

19

21

190

Onutens-
HOCTb
MHTepBana
mexay
MMmnybcamm
(BbIX0g, MY),
Mmc

OueHka
nomexm aHanusa-
TOpOM
KpaTko-
BPEMEHHbIX
nPn

10 mc <1 KBI<
<20 mc

10 mc <1 KBI<
<20 mc

1 KBIT > 20 mc

1 KBIM > 20 mc

Ipadmueckoe npeacraenexHve
ncnbiTareNlbHOro curHana,
Habnogaemoro Ha Bbixoge MY,

1 CBSA3@aHHOIO0 C HUM KBa3WMNWUKOBOIO
CuUrHana OTHOCUTENIbHO ONOPHOro
nokasaHusa Wrl

500 mc
1
y - 11
500 mc
1n 1J1
500 mc
f}/
r o fat?# ikl e
1c



MpogomxeHne Tabnuubl F 1

KBasunvkosoe
3Ha4YeHne amnanTygpbl
MMMYNbCOB,
n3MepeHHoe
OTHOCUTENIbHO
KBa3UMNUKOBOTo
OMNOPHOro nokasaHus
mn, ob

Mmnynbc Mmnynbsc
1 2

MapameTp ucnbiTarenbHOro curHana

AnutenbHocTb
MMMNYNbCOBB\ AnvTtens-
N3MEpPEHHbIX HOCTb
Ha Bbixoge M4 nHTepsana
N3MepUTENIbHOTO Mexay
npueMHuka, mc nMnynbcamu
(BbIXOg, MY),
MC
imnynsc mnynbc
1 2
210 210 150
220 220 190
190 190 190

rOCT 30805.16.1.1—2013

OueHka pacmyeckoe npeacTtaBnexHue
noMexu aHanusa- ncnblTaTeslbHOro curHana,
TOpOM Habnogaemoro Ha Bbixoge MY,
KpaTko- N CBSAI3AHHOIO C HUM KBa3WMWKOBOro
BPEMEHHbIX CuUrHana OTHOCUTENIbHO OMOPHOro
nPM nokasaxua WM
1 KBM>20wmc,

ecnn curHan no-
AB/IAETCA TONbKO
OfVH pas 3a LK
nporpaMmel
UAN 3a MUHK-
ManbHOe Bpems
HabnwaeHns
(cM. npumeyaHune
1, E 2, «npaBuno

600 mc») 1c

B nHom cnyvae —
HenpepbliBHaa nomexa (570 mc)

HenpepbiBHas
nomexa (cm.
npumeyaHuve 1,
E 2. Hukakoe
NCKIYeHne He
NPUMEHNMO,T.K.
nonHasa anu-
TeNbHOCTb

630 mc

(> 600 mc).
BbiBoa: «TC He
NPOXOAMT MuC- lc
nblTaHNA»

Ecnu yactoTa

NOBTOPEHUSA

KBIT meHee 5,

cunTawT

2 KBM > 20mc

(cm. npumeva-

Hue 1, E4; cm. - N
Takxke npumeva- —

Hue 3)

WinhfmPu2

1c

a\W4

B nHom cnyvyae 1 KBIM>20mc, ecnm curHas noss-
NAeTcsA TONbKO OAUH pas 3a LWk nporpammbl uan
3a MMHUManbHOe BpeMs HabnwaeHus

(cMm. npumevaHune 1, E 2)

B npoTuBHOM cny4yae: HenpepbiBHas noMmexa
(570 mc).BoiBog: «TC He NpoXoguT UCMbITAHUA»

a7



rOCT 30805.16.1.1—2013

MpopgomkeHne Tabnuubl F 1

KBasununkosoe
3HayYeHne amnanTygbl
MMMy 1bCOB,
N3MepeHHoe
OTHOCUTENbHO
KBa3UMNMKOBOrO
OMOPHOTro nokasaHus
mn, npb

mnynbc Mmnynsc
1 2

10

48

MapameTp ucnbiTatenbHOro curHana

AnuTenbHOCTb

MMNYNbCOBbL\

N3MEepPEHHbIX
Ha BbIxoge MYy
N3MepuUTENbHOIo
npuemMHuKa, mc

Mmnynbc
1

50

15

Onutens-
HOCTb
MHTepBana
mexay
MMmnybcamm
(BbIX0g, MY),
MmC

OueHka
nomexm aHanusa-
TOpOM
KpaTko-
BPEMEHHbIX
nPn

mnynbc

2

50 185 Ecnun koHeyHas
yacTtoTta KBI
MeHee 5, cuun-
TalwT
2 KBIM > 20mc
(cm. npu-
MevaHue 1, E4;
CM. Takxe npu-
MeyaHue 3)

B nHom cnyuvae,
€Cc/in curHan
nosBASIETCA He
6onee o04HOrO
pasa 3a uukn
nporpaMmmbl

WUAN 32 MUHU-
ManbHOe BpeMs
HabnwgeHns,
cunTarT

1 KBIN < 600Mmc
(cMm. npumeya-
Hue 1, E2,

2-285 mc > 20 mc)
B npoTuBHOM
cny4yae: Henpe-
pbiBHaA nomexa
(285 mc).BbiBOA:
«TC He npoxo-
OUT UCNblITaHNA»

1 um-
nynbc-1+
9 nmMnysnb-
COB 2,
nosTopu-
I0TCA A0
peructpa-
uun 40
KBIM npwu
paccros-
HUN mexay
KaxablM
UMNYynNb-
com 13 c

36 KBM < 10 mc;
20 mc > 4 KB >
>10 mc;

6onee 90 %
KBM < 10 mc.
BbiBOA: «TC
npoxXoamnT uc-
NbiTAHUS».

(Cm. npumeva-
Hue 1, E3; cwm.
Takxke npumeva-
Hue 4;
n3mepeHune
amnanTypg,

KBl He Tpeby-
eTcs)

Ipachnueckoe npegcrasnexHne
ncnbITaresibHoOro curHana,
Habnogaemoro Ha Bbixoge MY,

1 CBA3AHHOIO C HUM KBa3WMNUKOBOTO
CuUrHana OTHOCUTESIbHO OMOPHOTo
nokasaxusa UM



lpodomxeHue mabnuybi F.1

roCT 30805.16.1.1—2013

MapamMeTp UcnbITaTENLHOTO CUrHana

1 2 3 4 5
g Keasunukosoe
'@ 3HauYeHne amnNnUTyAbl ﬂl‘IMTeJ'IbHO%T)'b
3 uMnynLCos, UMNyNLCoB ™, Anrens- OueHka lpachuueckoe npeacTaBrneHue
g NSMepeHHoe U3MEPEHHBIX Hoctb noMexu aHanmsa- UcnbITaTenNLHOro curHarna,
o OTHOCUTENEHO Ha Bbixoge MY nHTEPBana Topom HaGnioaaeMoro Ha soixoge MY,
z KBa3NNMKOBOro WSMepUTeribHOro mexay KpaTtko- 1 CBA3AHHOTO C HUM KBa3WMNUKOBOTO
T | OnopHoro nokasaHnsa nNpUeMHuka, Mo umnynbcr?llrw BPEMEHHBIX CHUrHana OTHOCUTENLHO ONOPHOTO
vn, ab (Bb'x;‘:‘; ) nen nokasaHua UM
Umnynec | Umnynec | Umnynec | Umnynsc
1 2 1 2
12 20 20 15 5 1 umnynec | 35 KBM < 10 mc; —_
1+ 20 Mmc 25 KBl >
8 umnyne- | > 10 Mmc;
CoB-2, MeHee 90%
noBTOpS- KBIM < 10 mc
toTca Ao (cMm. npumeva-
peructpa- | Hue 1, E3; cm.
Lum 40 TaKKe npumeda-
KBIT npu Hue 4).
paccTos- UcknioveHne
HUN MeXay | He NpUMEeHseTcs.
KaxxzbiM Mocne npume-
UMnyrnb- HeHua
com 13 ¢ MeToAa BepXHe-

ro KksaptTuna
UTOrOBbLIM pe-
3yneTaTom
6yaeT BbIBOA
«TC He npo-
XOAUT UcnbiTa-
HUAY, TaK KaK
amnnutyasl KBM
CITULUKOM Be-
nUKK
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rocT 30805.16.1.1—2013

OkoHyaHue mabnuup! F. 1

MapaMeTp UCNbITaTENBLHOM CUrHana
1 2 3 4 5
z KeasunukoBoe
E 3HayeHne aMnnTyabl ﬂnVITeanO?)'b
i MMITynbCOB, WUMITYTILCOB ™, n’:g;?;b' OLieHKa lpachbuueckoe npeacTaBneHne
g nsmepeHHoe HV;:’;’::)F(’(?;:*I’_'I"LI WHTepBana noMexn aHanusa- UCMbITaTeNbHOro CUrHana,
o OTHOCUTENBHO
g KBa3MMUKOBOTO M3MepPUTENLHOMO mexay Topom Hadniquaemoro Ka euixoe M1,
= P AMIVAE MM KpaTKO- 11 CBA3AHHOIO C HUM KBA3UNUKOBOTO
T | OMOPHOIO NOKasaHuA npuemHnka, mc v ny BPEMEHHbIX curHara OTHOCUTESLHO ONOPHOTO
v, ab (BbixoA MY), nPA nokasaxua 1N
Mc
Umnynec | Umnynec | Umnynbc | Umnynec
1 2 1 2

) UenbitaTenbHble CUrHarsbl, Ucnonb3yemble ANA NPOBEPKN XapaKTepUCTUK C y4ETOM UCKIIOYEHWIA U3 onpefe-
nexua KBl B cootBeTctBUM ¢ FOCT 30805.14.1, nyHkm 4.2.3.

BpeMs HapacTaHWUs MMMYNbCOB AOMKHO BbiTh He Gonee 40 MKc.

MpuMeuvaHund

1 B I'OCT 30805.14.1, nyHkm 4.2.3 ycTaHOBNEHbI CNEAYIOLME UCKITIOUYEHUS:

E1 — «otgenbHbie onepauun KoMMyTauuny

[MpUMEHUTb JaHHOE UCKITIOYEHUE MOXET TOSMBbKO OMnepaTop; OHO He MOXET BbITb OLEHEHO aBTOMaTU4eCku aHa-
nusatopom kpaTkoBpeMeHHbIX UPT. [laHHOe uckntoueHmne yuTeHO B HacTosILLEM pasgene, AN Toro 4ytobbl usbexars
nyTaHULbl C NPOCTaBleHneM HOMEPOB UCKINIOYEHWNIA Ansl Nnonb3oBarteneit HacToswero ctaHgapta n FTOCT 30805.14.1.

E2 — «kombuHauua kpaTkoBpeMeHHbIX nomex (KBIT) Bo BpeMeHHOM uHTepBasne MeHee 600 Mc» («npaBuno
600 mc»)

B ucneiryembix TC ¢ nporpaMMHbIM ynpasneHueM kombuHauus KBl Bo BpeMeHHOM MHTepBarne meHee 600 mc
JlonyckaeTcs OfjMH pas3 3a BuIGpaHHbIN LnKN nporpaMmbl. Ans apyrix ucnbityemeix TC Takas kombunaumsa KBIT gony-
ckaercs 1 pa3 3a MUHMManbHoe Bpems HabntogeHus. 3To Takke OTHOCUTCA K TpexdpasHbIM KOMMyTaTopaMm ¢ Tep-
MOCTaTM4ECKUM yrpaBneHueMm, co3gatowum Tpu NOMexXu B KaxKaoi U3 Tpex gas, COOTBETCTBEHHO, U HeATpanbHOM
npoeofe. Kombunauusa KBl paccmatpusaetca kak 1 KBI.

E3 — «MrHoBeHHan KommyTauuns»

TexHudeckne cpeacTsa, co3fatolme NOMexu, oTBeYaroLLme YCroBUAM:

- YacTota nosTopeHus KBl He 6onee 5;

- HUW ofHa 13 cosgaBaemMblx KBl He umeeT gnutensHocTb Gonee 20 Mmc;

- 90 % co3pgapaeMbix KBl uMetoT AnuTensHOCTb MeHee 10 Mmc,

JOMKHBI CHATaTLCA MPOLUEALLMMUA UCTIBITAHWUA (COOTBETCTBYIOLUMMU HOpMaM) He3aBUCUMO oT aMnnuTyabl KBI.
Ecnv ogHO 13 Tpéx ycrnoBuii He BbINMOMHEHO, NPUMEHSAIOT HOPMbI HenpepbiBHLIX MPTT.

E4 — «pasgeneHune KBl gnutensHocTeo MeHee 200 Mc»

[na TexHuyecknx cpefcTs, Y KoTopbix YacToTa KBIM MeHee 5, nobble ABe NOMEXH, Kaxaasi U3 KOTopbiX UMeeT
MaKkcuManbHYyt anuTensHocTb 200 Mc, AoMmKHbI pacLeHuBaTbes Kak 2 KB, aaxe ecnu nHTepean BpeMeHU Mexay
nomexamun MmeHee 200 mc. B aToM crnyyae, Hanpumep Ans Nomex OT XOrofWbHUKOB, Takue NMoMexu AOSMKHLI pacLe-
HuBaTbcA Kak ABe KBI1, a He Kak HenpepbiBHasA nomexa.

2 VckntodeHune E2 gomkHO NpUMEHATLCA B TOM Cnydae, ecrivi HeNPpUMEeHUMO UCKIoYeHne E4.

3 lMpoBepouHble curHansl 11 1 12 NpUMEHSATCA TOMBKO B ClyYae, eCriM MOXHO UCMONb3oBaTh UCKITIOYEHNe
E3, Tak kak cnegyrowuii pacyeT nokasbiBaeT, 4To BKtodan KBl npu «0» cekyHa Ans NpoBepoYHbIX curHanos 11 n 12
Tpebyemble 40 KBIT 6yayT oTcuutbiBathes nocne 13 ¢+39 = 507 ¢, T.e. 8,45 muH. YacTota KBl cocTaBnsieT 40/8,45 =
4, 734 (MeHee 5, kak n TpebyeTca — 3feck BCE 3aBUCUT OT Toro, AnnTenbHocTb 90 % KBIM meHee10 MC UMK HET).

4 OcnabneHwne Hopmbl ans KBl B cootBeTcTBUM ¢ TOCT 30805.14.1 pasHo 20 Ig (30/4,734) = 16,04 (a6).
CneposaTernbHo, Npy NpoBepouHbIX curHanax 11 u 12 (aMnnutyga Ha 20 A6 npeBsbilwaeT HopMy) UcnbiTyemoe TC
He NMPOXOoAUT NMPOBEPKY Mo MEeToAY BEpXHero KBapTuns (fonyckatowwero, 4to He 6onee 25 % KBl MoryT npeBbICUTL
HopMY KpaTkoBpeMeHHbIX MIPI) B cootBeTcTBUM ¢ TOCT 30805.14.1.
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OueHka
Mcl,:::,':aeﬁm UcnbiTatenbHbii curHan C MOMOLLbIO
aHanuaaropa
1 KBM < 10 mMc
1 0,11 mc/1 nb
1 KBM < 10 mc
2 9,5 mc/1 pb
10 mc < 1 KBIM < 20 mc
3 I 10,5 mc/1 nb
10 mc < 1 KBIM < 20 mc
4 I 19 mc/1 aB
1 KBIM > 20 mc
5 I 21 mc/1 ab
1 KBM > 20 mMc
6| sos—190 o/t 25
1 KB < 600 mc
210 mc/5 ab 210 mc/5 a6 (nporpammHo-
7 a 150 mc a ynpaensiembie TC)
HenpepbiBHble
8 220 mc/5 pb 220 mc/5 nb > 600 mc
| eeeemmm—— 190 MC _ —
1 KBI < 600 mc
(lt(:‘-IVITaIOTCFI Kak
190 mc/5 pb 190 mc/5 ab 2 KBI1 no npaeun
9 MC pedpkeparopa
Ana N <5—2KBIl.
50 mc/5 nb 50 mc/5 nb e o "::ge;:-::::mu::_
10 - 185 mc - MHO-ynpaansembix TC
15 MG120 S [—AyTbCORIS M2088 36 KBIM < 10 mc
Mc/20 1B 10 mc < 4 KBI < 20 mc
1 I 13c J cI13 cI_3¢J13J1d13cI2cI_3 J NOBTOPAIOTCH A0 pervcTpauium 40 KBM
15 MC/20 16 8 wmnynecon/s wei20 85 _ 35 KBIM < 10 Mc
12 10 mc <5 KBM < 20 mc

PucyHok F.1 — pachuueckoe npefcTaBrieHne UCNbITATENbHLIX CUTHAMOB, UCMONb3YEMbIX NPW NpoBepke paboTwl

I 3¢ JquL I_:’JJ:’J ""Jﬁ"l_ NOBTOPAIOTCA A0 perucTpauuu 40 KBMN

aHanusaTopa kpatkoBpeMeHHbIX UPT1, cooTBeTCTBYIOLLEro 40NONHUTENbBHBIM TpeboBaHUAM, NpUBeseHHbLIM

B Tabnuue E.1
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MpunoxeHue G
(cnpaBouHoe)

TpeboBaHUA K HaXOXAeHUI0 PyHKUUK pacnpeaenenus amnnutya UPM

a) AuHamuueckuit ananasoH amnnutyg UPM

OvHamuyecknin guanasoH amnnutya UPM onpeenstoT Kak WHTepBar, BKoYaowmii B ceba Bce BO3MOXHbBIE 3Ha-
YeHnsa amnnuTyg VPT, HeoBxoguMbli ANs nsmepeHna yHKUUM pacnpeaenerust amnnutyzs. BepxHuil npegen guHamude-
CKOro AnanasoHa JofmkeH ObiTb 6onbLUe NMKOBOro YpoBHA UsMepseMoit MPT, a HUXHUIA — MeHblue HopMbl MPT, ycTaHoB-
NEeHHON AN KOHKpeTHoro ueneiTyemoro TC.

B cootBeTcTBUM ¢ FTOCT 30805.11 Hopma UPTT (nukosoe 3HadeHue) ans NMHMB ycTpolcTs rpynnel 2 knacca B ycTa-
HoBreHa paBHoii 110 ob MKB/M, a «B3BeLLeHHas» HopMa cocTasnseT 60 Ab MkB/M. CnepgoBaTtenbHO AMHaMUYeCKuii guna-
nasoH fomxeH 6biTb 6onbLle 80 4B (c 3anacom 10 AB).

b) YacroTa BLIGOPKU

B naeansHoMm cnyvae yHKUUO pacnpedeneHnsa amnnutyg WP onpegenstoT ¢ UCnons3oBaHUeM SKBUBANEeHTHOM
LUMPUHBI MOMoCkl 3aLuLiaemMoi paguocnyx6el. OgHako ans vacToT cebiwe 1 [Ty nonocy paspeLleHunsi aHanusaTopos Mno-
Mex onpefenstoT kak 1 My, MosTomy ckopocTb BeIGOpKM fomkHa BbiTe Goree 10 MIH OTCHETOB B CEKYHAY.

c) MakcumanbHoe BpeMs UsMepeHus

B r'OCT 30805.11 onpefeneHo MakcumanbHoe BpeMsa yaepxaHusa 2 MUH npu namepennax VP oT MUKPOBOSHO-
BbIX Nevel ANA NPUroTOBMEHUS MULLW C NMPUMEHEHWEM U3MEPUTENS C MUKOBBIM AETEKTOPOM Ha YacToTe cBbiwe 1 Ty,
CnepoBarenbHo, BpeMA U3MepPEeHUs Npu onpeaeneHnn dyHKLMKU pacnpegeneHns JOMKHO BbITb He MeHee 2 MUH. Pa3mep
CYETYMKa UMK OrPaHUYEHHOCTL NAMATU MOTYT 3aTPYAHWUTE NPoBedeHNe HenpepbIBHLIX U3MEPEHUIA B TEYEHUE AJTUTENBHBIX
nepuoaos. [NosTomy AonycKatoTca Nepuogu4eckne U3MepeHnUs Npu ycrosum, 4To obLuee Bpemsa nays Mexay usmepeHus-
MU cocTaBnseT MeHee 1 % MNONHOro BpeMeH U3MepeHUs.

d) MUHUManbHoe BpeMsi U3MepeHUs

[ns nony4YeHWss OCTOBEPHO 3HAYMMOTO pesynerata MoxeT notpebosatbea okono 100 unknos namepeHuid. MosTo-
MY MUHUManbHOE 3HaYeHue pukcUpyeMoi BEpOATHOCTM pacCHUTLIBaOT crnegytowum obpasom.

CuuTaloT, YTO BpeMA U3MEpeHUs PaBHO 2 MUH, @ Yncno otcyeToB — 10 MIH B CeKyHAY, CrefoBaTtefibHO, MUHUMarb-
Han BeposATHOCTL onpeaensaeTea kak 100/(120°10°106) ~ 107".

€) OToGpaxeHue faHHbIX pacnpeaeneHus BeposiTHocTel amnnutya UPI

AMMNUTYAHOE paspelueHne npu oTobpaxeHnn pesynsraToB pacnpegenenust amnnutyg UPI 3aBucut ot guHamu-
Yeckoro AnanasoHa U paspellatoLeii cnocobHocTu aHanoro-LmdpoBoro npeobpasoBatens. Hanpumep paspelueHue oTo-
6paxeHus craHoBuTcs MeHee 0,25 ab (~ 60 a6/256) npu ncnonb3osaHuu 8-6UToBOro aHanoro-LMdpoBoro npeobpasosa-
Tensa npu AuHaMuM4eckom guanasoHe amnnutya UPI1, pasHom 60 ab.

Briok-cxeMbl yCTpoOiicTB M3MepeHus dyHkuMn pacnpegenenns amnnutya MPIM npeacraBneHsl Ha pucyHkax G.1,
G.2. Npumep dyHKUMU pacnpegeneHns amnnutya UPI1 npuBeaeH Ha pucyHke G.3.
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PucyHok G.1 — Briok-cxema ycTpoWcTBa UaMepeHust yHKLMKM pacnpegenenns amnnutyg VIPT 6e3 aHanoro-Uudgposoro
npeobpasosarens
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3Y — 3anomMuHaiLLlee yCTPONCTBO

PucyHok G.2 — Briok-cxema ycTponcTBa MaMepeHus yHKUun pacnpegenenusa amnnutyg WP ¢ ananoro-4udgppoBbiM
npeobpasoBarenemM
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CyMMapHoe Bpems NpeBbileHUs aMnnuTya
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PucyHok G.3 — lNMpumep dpyHkuun pacnpenenenuns amnnutyg UPT

MNpunoxenune AA
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CBeeHUsi 0 COOTBETCTBUU MEXIOCYAAaPCTBEHHbIX CTAHAAPTOB CChLINIOYHBLIM MEXAYHAPOAHbIM

cTaHpaprTam
Tabnuya A1
CreneHb
OB60o3HaYeHWe U HauMeHoBaHue COOTBET- O603HayeHWe U HaUMeHoBaHue MEXrocyapCcTBeHHOro
cTaHaapra
cTBusA
|IEC 60050-161:1990 MexayHapoAHbIiA anek- MOD MOCT 30372—95 CoBMeCTUMOCTb TEXHUYECKNX
TpoTexHuyeckuii cnosapb. [Masa 161. OnekTpo- CpefCTB aneKTpoMarHuTHaa. TepMuHbl U onpeae-
MarHuTHas CoBMECTUMOCTb nexus
CISPR 11:2009 MNpoMbILneHHOe, Hay4- MOD MOCT 30805.11—2002 (CUCMNP 11—97) CoBme-
HOe U MejuLUuMHCcKkoe obopyaoBaHue. Xa- CTUMOCTb TEXHUYECKUX CPEACTB 3f1eKTPOMarHuTHas.
paKTepucTUKU paguonomMex. HopMmel U MeToa b lMpoMblILLNEHHbIE, Hay4Hble, MeAULMHCKME U BbiToBbIE
n3MepeHui (MHMB) BLICOKOYaCTOTHLIE YCTpoiicTBa. Paguonomexu
vHAycTpUarnsHble. HopMbl 1 METOABI U3MEPEHWIA

CISPR 14-1:2005 GrniekTpoMarHuTHas co- MOD MOCT 30805.14.1—2013 (CISPR 14-1:2005) Cosme-
BMECTUMOCTb. TpeboBaHus AnA GbITOBbIX CTUMOCTb TEXHUYECKUX CPEACTB ANEKTPOMarHUTHas.
YCTPOWCTB, ANEKTPUHECKUX UHCTPYMEHTOB BbiToBble NPUGOPLI, ANEKTPUYECKNE UHCTPYMEHTI
M aHanormyHbIX ycTpoicte. YacTb 1. SnekTpo- W aHanornyHble yctpoictea. Paguonomexu nHay-
MarHuTHasi aMmccusi cTpuarnbHble. HopMbl U METOALI U3MEPEHUI
CISPR 16-4-2:2003 TpeboBaHus K annapartype MOD MOCT 30805.16.4.2—2013 (CISPR 16-4-2:2003)
AN N3MEepeHUs pafMonoMex U NoMexoycTonqun- C0OBMECTUMOCTb TEXHUMECKUX CPEACTB 3fleKTpoMmar-
BOCTW U MeTOAbLI M3MepeHuid. YacTb 4-2. Heonpe- HUTHas. HeonpeaeneHHOCTb U3MepeHuit B obnactu
DENEeHHOCTK, CTaTUCTUKa U MOAENUPOBaHUE HOPM. 3NEeKTPOMAarHUTHOH COBMECTUMOCTH
HeonpegeneHHocTb M3MepeHuii B obnactu 3MC

MpuMeuyaHuUe— B HacToAWei Tabnuue McNonb3oBaHo cneaylolee ycnoBHoe 0603Ha4eHne CTemneHn co-

OTBETCTBUA CTaHAapTOB!

- MOD — moaudULmMpoBaHHbIe CTaHAapTLI.
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[1] CISPR 16-2

[2] C/SPR 16-3:2003

[3] C/SPR 16-4

[4] IEC 60050-161:1990

[5] EN 50065-1/A2; 2001
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Bubnuorpadmus

Specification for radio d/Sturbance and immunity measuring apparatus and methods —
Methods of measuring of d/Sturbance and immunity

(TpeboBanua k annapaTtype ANA U3MepPeHUsi pauonoMex U NMOMEXOYCTONUMBOCTY U METOAbI
nsmepeHus. Metoabl M3sMepeHna paguonoMex 1 NOMeXoyCTOMYUBOCTH)

Specification for radio d/Sturbance and immunity measuring apparatus and methods —
Part 3: C/SPR technical reports

(TpeboBarusa k annapatype ANA U3MEPEHUS PaguoNoMex U MOMEXOoyCTOMYMBOCTU U METOABI
usmepeHuin. Yacte 3. TexHuyeckme otuetsl CUCTIP)

Specification for radio d/Sturbance and immunity measuring apparatus and methods —
Uncertainties, stat/Stics and limit modelling

(TpeboraHus Kk annapatype ANS U3MEPEHNS pagnornomMex U NoMexXoycTORYNBOCTU U METOAbI
“3MepeHuin. HeonpeaeneHHoCTH, CTaTUCTUKa U MOAEeMMPOBaHUE HOPM)

International electrotechnical vocabulary — Chapter 161: Electromagnetic compatibility
(MexayHapoaHbI aneKTpoTeXHUYecknid cnosapb. MMasa 161. GnekTpoMardutHas coBMe-
CTUMOCTb)

Signalling on low-voltage electrical installations in the frequency range 3 kHz to 148,5 kHz —
Part 1: General requirements, frequency bands and electromagnetic d/Sturbances
(CurHanusauMs B HW3KOBOMBTHBIX — ANEKTPUYECKUX YCTaHOBKax B NOAoce 4acToT
oT 3 go 148,5 kl'y. Yactb 1. Obwme TpeboBaHNUA, NOMOCH! HACTOT U ANEKTPOMArHUTHLIE No-
MEXM).
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YK 621.396/.397.001.4:006.354 MKC 33.100.10 MOD

KnioyeBble CrioBa: anekTpoMarHUTHas COBMECTUMOCTb, U3MEPUTENbHbIE MPUEMHUKW, AETEKTOP, Monoca ya-
CTOT, UMNYNbCHAs XapakTepuUCcTMKa, MHAYCTpuanbHble paguonoMexu, KpaTkoBpeMEHHbIE pagmMonomMexu
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