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[OCT P 51317.4.7—2008
[lpeaucnoBue

Llennu npuHumnel ctTaHgapTusaunm B Poccumnckon PegepaunmyctaHoBneHbl PegepanbHbIM 3aKOHOM OT
27 nekadpst 2002 r. Ne 184-03 «O TeXHUYECKOM perynmpoBaHiun», a npasuna npuMeHeHnst HauMoHanbHbIX
cTaHaapToB Poccunckon egepaunmmn — OCT P 1.0—2004 «CtaHpgaptusauma B Poccunckon Peagepauun.
OCHOBHbIE NONOXEHUAY

CBegeHNAa o ctaHaapTe

1 PASPABOTAH 3akpbITbiM akUMOHEPHBIM 00LecTBOM «HayuHo-ucnbiTtatensHbin UeHTp « CAMTIC»,
PegepanbHbIM rocyaapcTBeHHbIM YHUTAPHBIM Npeanpuatmnem « BcepoCCUMNCKUM HayvYHO-UccneaoBaTeNbCKUN
MHCTUTYT MeTponorun nm. [.1. MeHaeneesa», PegepanbHbIM rocyaapCTBEHHLIM YHUTAPHLIM NpeaAnpUuaTuem
«Bcepoccumnckmm HayuHo-nceneaoBaTelbCKUN MHCTUTYT METPONOTMYECKON CYXObI» U TEeXHNYECKUM KOMUTE-
TOM Mo cTaHaapTuszaumm TK 30 «3nekTpomMarHUTHasi COBMECTUMOCTb TEeXHUYECKUX CpedCTB» Ha OCHOBE
CODCTBEHHOro ayTeHTUUHOIO Nepesoaa cTaHgapTa, yKasaHHOro B nNyHkTe 4

2 BHECEH TexHunyeckum komuteTom no ctaHaaptnusaumm TK 30 «OnekTpoMmarHmtHas COBMEeCTUMOCTbL
TeXHUYeCKUX cpeaCcTB»

3 YTBEPXXOEH N BBEOEH B JEMCTBWE Mpukazom PefepansHOro areHTCTBa no TEXHUYECKoMY pery-
NUpoBaHUIO U MeTponorin ot 25 aekadbps 2008 r. Ne 723-cT

4 HacTtodawmn ctaHgapT siBnsieTca MoaAnpUUMPOBaHHLIM MO OTHOLUEHUIO KMeXayHapoaHoOMY cTaHOapTy
MOK 61000-4-7:2002 «9nekTpoMarHutHasa coemectumocTb (OMC). HacTtb 4-7. MeToabl UCNbITAHUA U N3Mepe-
HKX. ODOLLee pYKOBOACTBO MO U3MEPEHUAM rAPMOHUK M UHTEPrapMOHUK M USMepUTENbHBIM Npnbopam Ang cuc-
TeM 3NeKTpOCHabXeHUa 1 nogknoyaemoro K HAUM obopyaosaHua» (IEC 61000-4-7:2002 «Electromagnetic
compatibility (EMC) — Part 4-7. Testing and measurement techniqgues — General guide on harmonics and
iInterharmonics measurement and instrumentation, for power supply systems and equipment connected
thereto» ¢ NameHeHnem 1 (2008 r.) ykasaHHOro MexayHapogHoro ctaHgapTta. [pn 3ToM AONONHUTENbHBIE
nonoXeHns 1 TpedoBaHUs, BKINOYEHHbIE B TEKCT cTaHaapTa Ang ydeTa noTpebHocTen HauMoHanbHOW 3KOHO-
MUKW Poccunckon ®egepaummn n ocobeHHOCTEN POCCUACKON HaUMOHaNbHON cTaHaapTU3aUnun, BelaeneHsl B
TEeKCTe cTaHaapTa KYPCUBOM.

HaunmeHoBaHMe HacTosLWero ctTaHgapTa UsSMeHeHO OTHOCUTENbHO HauMeHOBaHUA yKasaHHOro ctaHaap-
Ta MOK ana npusegeHna B cootBeTCcTBMe CTOCT P 1.5—2004 (nyHKT 3.5).

[Tpy NnpMMeHeHUN HACTOALLEro cTaHaapTa pekoMeHayeTCcs UCNONb30BaTh BMECTO CChINTOYHBIX MeXayHa-
POAHLIX CTAHAAPTOB COOTBETCTBYIOLWME UM HaUMOHaNbHble cTaHgapTel Poccunckon @eaepaun, ceeaeHUa o
KOTOPbIX NpUBeAeHbl B AONONHUTENbHOM NpUnoXxeHum D

5 BBEOEH BINEPBbGIE

ViHgbopmauuss ob U3MeHeHUsIX K HacmosileMy cmaHoapmy nybrnukyemcss 8 eXXe200HO u3dagaeMoM
UHpOpMalUOHHOM yKa3amerne «HaluuoHanbHble cmaHoapmhbi», a meKkcm U3MeHeHUU U IorpasoK — 8 eXXeMe-
CSYHO U30asaeMbixX UHQPOPMAUUOHHbIX yKazamernsax « HauuoHarnbHble craHOapmel». B criyyae riepecmompa
(3aMeHbI) Ui OomMeHbl Hacmosauie2o cmaHoapma coomeemcemesyroujee yeseodomMmiieHue byoem orybriukoeaHo
8 EXXEMECHYHO U3dasaeMOM UHpOpMalUOHHOM yYKa3amerne «HayuoHalbHbie cmaHOoapmebil». Coomeememay-
rowast UHopmMmayus, yeeoOoMIIeHUe U meKkecmsbi pasMelaromces makxe 8 UH(popMalUuoHHoU cucmeme obujez2o
ronb308aHuUss — Ha ogulyuanbHOM calime PedepallbHO20 a2eHmemea rno mexHU4ecKoMy pea2yrnupogaHuro U
MempoJsioauu 8 cemu MIHmepHem

© CTtaHpgapTtuHcpopm, 2009

HacTtoawumn ctaHaapT He MoXeT ObITb NOMHOCTLIO UMM YacTUYHO BOCTNIPOU3BEAEH, TUPaXXNPOBaH U pac-
MpocTpaHeH B KayecTBe oduumanbHoro nsgaHmsa 6es paspeweHns PegepanbHOro areHTcTBa Mo TeEXHNYECKO-
MY PerynmpoBaHuo U MeTPOoorum
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BeegeHune kK MOK 61000-4-7:2002

CtaHagapTel cepun M3K 61000 nydbnukyoTca oTaenbHbIMW YacTsMU B COOTBETCTBUU CO CneayioLlen
CTPYKTYPOMU:

-yactb 1. OCHOBBI:

obLlee paccMoTpeHune (BBeaeHue, dyHaamMeHTanbHbIe NPUHLWNLI), onpeaeneHus, TePMUHONOMNSA;

- 4yacTb 2. JnekTpomMarHutHasi 06CcTaHoOBKA:

onncaHue 3neKkTpoMarHMTHOU OOCTaHOBKK, Knaccudpukaums SnNeKTpoMarHUTHON OoDCTaHOBKN, YPOBHW
3NeKTPpOMarHMTHOU COBMECTUMOCTMU,

- 4yacTb 3. HoOpMBbI:
HOPMbI MOMEXO3MUNCCUIN, HOPMbI MOMEXOYCTONYUBOCTU (B CNyvasix, eCNi OHU He ABMAITCA NpeaMeToM

PACCMOTPEHUSA TEXHUYECKUMUMN KOMUTETaMU, paspadaTbiBaloWLIMMU CTaHAAPThl HA NPOAYKLWNIO);

-yactb 4. MeToabl UCNbITAHUA U U3MEPEHUIA:

MeTodbl U3MepeHU, MeTodbl UCNbITAHUA;

- YacTb 5. PykoBoAcTBa Mo ycTaHOBKE U MOMeXonoaaBeHUo:

PYKOBOACTBA NO YCTAaHOBKe, MeToAbl U YCTPOUCTBA NoMeXonoaaBneHUs,;

- 4yacTb 6. ObwKne ctaHaapThl;

-yacTtb 9. PasHoe

Kaxaaqa vyacTb nogpasaensieTca Ha pasaenbl, KoTopble MOTYT ObITb ONyONUKOBaHbI Kak MexXayHapoaHble
CTaHAapThl MO0 Kak TEXHUYECKNE YCIOBUSI UM TEXHUYECKME OTYeThl. HekoTopble U3 yKasaHHbIX pa3genos
onybnukoBaHkl. Apyrne byayT onybnmMkoBaHbl ¢ yKasaHMEM HOMEpa 4YacTu, 3a KOTopbIM cneayeT aeduc, a
3aTeM BTOpOU HOMep, yKasbiBatoLl i pasgen (Hanpumep, 61000-6-1).

HacTodawmm mexagyHapoaHbli cTaHgapT NPpUMeHAeTCs Npu U3MepeHUaxX rapMoHNYeCKMX TOKOB U Hanps-
XXEHUN B CUCTEMAX 3NEKTPOCHADXKEHUSA, a TaKXKe rapMOHUYECKUX TOKOB, UHXEKTUPYEMbIX B CUCTEMBbI 3NEKTPO-
CHaOXXeHus nogknovyaeMmbliM 060pyaOBaAHNEM.

HacToawmn ctaHgapT ycTaHaBMMBaET TakKKe XapakTepPUCTUKU cpedCTB U3MepeHUN.

IV
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[MpeancnoBue K MOK 61000-4-7:2002

MexgyHapogHbin ctaHgapT MOK 61000-4-7:2002 paspaboTtaH Noakomutetom 77A «HU3KOUACTOTHLIE
3NeKTpoMarHuTHole aBneHus» TexHundeckoro kommteta MOK TK 77 « OnekTpoMarHuTHad COBMeCTUMOCTb Y.

MOK 61000-4-7:2002 (BTOpOE W3OaHWE) OTMEeHAeT U 3amMeHsieT cobon nepBoe usgaHne MOK
61000-4-7: 1991.

N3ameHeHne 1 K MOK 61000-4-7:2002 onybnukosaHo B 2008 .

HacTtodawmn ctaHgapt asngetcsa YacTtbto 4-7 cepun ctaHgapToB MOK 61000.
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HAUUWOHANBbHBILU CTAHOAPT POCCUUCKOWNW OGEOLEPAUUNMN

CoBMeCTUMOCTb TeXHUYECKUX cpeacTB 3NeKTPOMarHuTHas

OBLLEE PYKOBOACTBO NO CPEACTBAM USMEPEHUU U U3MEPEHUAM TAPMOHUK

UWURTEPITAPMOHUK OJNIA CUCTEM S3JIEKTPOCHABXEHUA U NOAOKNKYAEMbIX K HAM
TEXHUHECKUX CPELOCTB

Electromagnetic compatibility of technical equipment. General guide on harmonics and interharmonics measuring
Instruments and measurement, for power supply systems and equipment connected thereto

IlaTta BBeaeHna — 2010—01—01

1 Obnactb npuMeHeHus

HacTtoqawmm ctaHgapT pacnpocTpaHdaeTcd Ha cpeacTtea namepeHun (CH), npegHasHadveHHbIe 4ng nsme-
PEeHUN cneKTpanbHbIX COCTaBNALNX HarnpsXKeHUs U moKa B nonoce YyactoT Ao 9 Kl U, KoTopble Hano)XeHbl Ha
OCHOBHbI€ COCTaBNSAOLWNE B cUCTEMAX 3MeKTpocHabxeHust Yactoton 50 n 60 My,

3 npakTuiecknx coobpakeHnin B HAaCToALLEM CTaHaapTe YCTAaHOBMNEHO pasnuyne Mexay rapMmoHUKamMmin
N UHTEeprapMoHMKamMin ¢ OQHOM CTOPOHLI, U APYrMMU CrieKTpanbHbIMW COCTaBNAKLWMMK, pacnoNoXXeHHbIMI
BblLLie 0ONacTn YacToT rapMoHUK (NpmnbnusntensHo 2 kKlMy) Ao vactotbl 9 KIL, C APYron CTOPOHBI.

HacToawmn ctaHgapT ycTaHaBnmBaeT xapaktepuctmkn CW, npegHasHavyeHHbIX Kak Ang namepeHui
napamMmeTpoB rapMoOHUYECKUX TOKOB N HANPsXKeHUN B AEUCTBYIOLLMX CUCTEMAX SNEeKTpOoCHabXeHUs, Tak 1 Ans
NCMbITaHWUA OTAENbHBIX 0bpa3uoB TexHnYecknx cpeacts (TC) Ha COOTBETCTBME HOPMaM 3MUCCUN HU3KOYaC-
MOMHbBIX KOHOYKMUBHBIX NMOMeX, YCTaHOBMNEeHHbIM B COOTBETCTBYIOLWUX cTaHdapTax (Hanpumep, HopMam
3MUCCUN rapMOHUYECKUX cocTaBnsoWmx notpedbnaemorotokano fOCTP 51317.3.2).

CBegenuns o CU, npegHasHaveHHbIX ANt I(PUMEHEeHUS B Nooce 4acToT, PAcnofioKeHHOW Bbille 0bnacTiu
4acToT rapMoHUK 1 4o 9 Kl L, npuBegeHbl B NprUnoXxeHun B.

B HacTosweM cTaHgapTe ycTaHOBNeHbl Xapaktepuctukn CU, oCHoBaHHbLIX Ha MCNONb30BaHUM OAUCKPET-
Horo npeobpasoBaHms Pypbe.

Onuncanune pyHKkUMM ncTpyktypa CU npnBoasaTcs B HAacTOSILLEM CTaHAapTe A0CTAaTOUHO NoapobHO 1 Ao-
XKHbI BOCNponssoanTbes narotosutenamm CH ¢ MmakcumanbHOW TOMHOCTbHO. OTO 00 BbACHAETCA HEODX0ANMOC-
Tblo nNpumeHaTs CU, obecneunBarolime BOCMPOU3BOANMBbIE pe3ynbTaThl, HE3ABUCUMO OT XapaKTepUCTUK
BXOAHLIX CUTHANOB.

CW pomkHbl obecnevnBaTb U3amepeHne rapMoHunk 4o 50-ro nopsaka.

2 HopmaTuBHbIe CCbINKKN

B HacTosLeMm CraHAdapT1e UCMNOoJIb30BaHbl HOPpMAaTWMBHBIE CCBIJTKA Ha ClleaAyioLlne CTanAadpThl.

[OCTP51317.3.2—2006 (M3K 61000-3-2:2005) Cosmecmumocmbs MexXHU4YECKUX Cpeodcme af1ieKmpo-
MazHUMHas. 3MUCCUS 2apMOHUYECKUX cocmasissiolUux moKka mexHuU4YecKUMU cpeodcmeamu ¢ nompebrnse-
MbIM MOKoOM He boree 16 A (8 0OHOU pa3se). HopMbl U MemoOk! UcbimaHuu

[OCT P 51317.3.12—2006 (M3K 61000-3-12:2004) CosmMecmumMocmbs MEXHUYECKUX cpedcme 3/1eK-
mpomMazHuUmHasi. O2paHu4eHuUe aMUucculU 2apMOHUYECKUX cocmassisiolux moka, co3dasaeMbiX MexXHU4Ye cKU-
MU cpedcmeamu ¢ nompebrisiembiM mokom bonee 16 A, Ho He bornee 75 A (8 OOHOU pa3se), MOOKIoYaeMbIMU K
HU3K080J/IbMHbLIM cucmeMaM aniekKmpocHabxxeHUs1 obujea2o HasHa4vyeHUs1. Hopmbi U MemoOki UcribimaHUuU

U3paHune odbmumanbHoe
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FOCTP51317.4.30—2008 (M3K 61000-4-30:2008) 3nekmpuyeckas aHepausd. CosMecmumMocms mex-
HUYECKUX cpedcme afnneKkmpomMazsHumHas. Memoosbl usmMepeHuU rnokalzamerneu Kadecmea 3/1eKmpuv4ecKkou
3Hepauu

[OCT P 51318.16.1.1—2007 (CHACTIP 16-1-1:2006) CosMecmumMocmb MEXHUYECKUX CPeocme 3J1eK-
mpomazHUmHasi. TpebogaHus K arinapamype O U3MepeHUs rnapamMempoe UHOycmpuanbHbIX paduornomMex U
rioMexoycmoudueocmu U Memoosb! usmepeHuu. Yacme 1-1. Annapamypa O U3MepeHUs rnapamMempos
UHOycmpuarlbHbIX paduoriomMex U romexoycmoudueocmu. lNpubopbl Onss usMepeHuUs UHOycmpuarbHbIX
paduorioMex

[OCT P 513186.16.1.2—2007 (CUACTIP 16-1-2:2006) CosMecmumMocmb MEXHUYECKUX CPeocme 31eK-
mpomazHUmMHas. TpebogaHus K arinapamype O U3MepeHUS rnapaMmempos UHOycmpuabHbIX paduornomMex U
rioMexoycmoudueocmu U Memoosb! usmepeHuu. Yacme 1-2. Annapamypa O U3MepeHUs rapamMempos
UHOycmpuarsnbHbIX pacuorioMex U romMexoycmoudyusocmu. Ycmpoucmea Ol U3MepPeHUSI KOHOYKMUBHbIX
paouorioMex u ucrbimaHul Ha ycmou4ueocmb K KOHOYKMUBHbLIM paduorioMexam

[OCT 13109—97 3nekmpuyeckas sHepaus. CoeMecmuMocmb MEXHUYECKUX cpedcmae afiekmpomMas-
HumHas. HopMbi kKadecmea ariekmpu4yeckol aHepauu 8 cucmemMax ariekmpocHab)xeHus1 obuie20 HazHa4dYeHUs

[OCT 30372—95/OCTP 50397—92 CosmMecmumMocmb MexXHU4YECKUX Cpeocme afiekmpomMazHuUmMHas.
TepMUHBI U ornpeoeneHust

[TpumeyaHune—IllpnNoNb30BaHNN HACTOSWMM CTAHAAPTOM LenecoobpasHo NPOBEPUTL AENCTBUE CCbINOY-
HbIX CTaHO4APTOB B WMHMOPMAUMOHHOW cuUCTeMe obulero nonb3oBaHUs — HaA oduumanbHomMm cante degepanbHOro
areHTCcTBa rno TEXHUYECKOMY PErYNIMPOBAHUIO N METPOINOINMN B ceTn VIHTEepHET nnu no eXxerogHo nagaBaeMmomy nHgopma-
LMOHHOMY yKa3aTento « HaunoHanbHble CTaHAAPTLI», KOTOPLIN ONYBNMKOBAH MO COCTOSIHUIO HA 1 SIHBapS TEKYWEero roga, u
NO COOTBETCTBYIOWMNM €XEMECAYHO N34aBaAeMbIM MHDOPMALMOHHBIM yKa3aTensm, onybriIMKOBaHHLIM B TEKYLLEM roay.
Ecnu ccbiNnoYHbIM CTAHAAPT 3aMEHEH (M3MEHEH), TO NPU NONb3OBAHUN HACTOSIWMM CTaHAAPTOM CrneayeTt pyKoBOACTBO-
BaTbCH 3aMEHAWMUM (MBMEHEHHBIM) CTaHAAPTOM. ECNK CCbINOYHBIM CTaHAAPT OTMEHEH De3 3aMeHbI, TO MNONOXEHNE, B
KOTOPOM faHa CCbhIfnka Ha Hero, NpPUMeEHSETCsH B YacTu, HE 3aTparvBatoLlen 3Ty CCbINKY.

3 TepMuHBbI, onpeaneneHnd, 0603Ha4YeHUA N UHAEKCDI

B HacTodwemM ctaHgapTe npuMeHeHbl TepMuHbl no FOCT 30372, [1], a Takke cneayowme TePMUHBI C
COOTBETCTBYIOLMMUM OnpeaeneHnsiMu.

3.1 OnpepeneHus, oTHOCALLUECH K YAaCTOTHOMY aHarim3y CUrHanoB ¢ NpUMeHeHueM npeoobpaszo-
BaHUA Pypbe

B HacTodleM cTaHgapTe UCMonb3yeTca npusegeHHasa HMXKe opma psga Pypbe, ydUTbiBad OTHOCKU-
TelNbHYIO NMPOCTOTY U3MepeHU 3Ha4YeHU yrioB pa3oBOro casura nytem onpeageneHna MOMeHTOB nepexoaa
yepes HyIb:

f(t) = cy + chsin[£m1t+(pk], (1)
k=1 N
C :‘bk +jak\ = af -I-blf
Ck
Y —
Ck 72
(a, (ay
¢ =m+arctg| X | ecimb, <0 ¢, =arctg| X | ecnub, >0
rae - i i ] Pk (2)
Pk =§,eCﬂmbk=0mak >0 (pk=—§,ecn|/|bk=0|/|ak <0
¢k =0,ecrmlby|<eunjag|<e
npn €= 0,05 % Uyom¥ € =0,15 % Loom Npn € = 0,15 % Uom ¥ € =0,5% Lom
COOTBETCTBEHHO, CM. Tabnuuy 1
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o N K
bk = I f(t)Sln[ﬁa)ﬂ]dt

nia, = j f(t)cos [% a)1t]dt (3)

[Tpn meyaHwne—YcraHoBneHe B NPUBEAEHHOM Bbllle onpeaeneHnn ©asoBbIX YINOB ¢y PaBHbIMU HYII0 AN
Cny4aes, Korga sHadeHus by, u a, NpeacTaBnsaioT cobon 4OCTaTOuHO Marble BENUYMHbBI, O3HavaeT ans nsrotosutenen CH
BO3MOXHOCTb UCKITIOUNTL TpeboBaHNe U3MepPEHUN yrnoB PpasoBoro casura MmanbiX CUrHanoB, y4nTbiBas, UTo Pas3oBble
N3MEPEHUS MPU CUTHANAX KPanHe ManbIX aMmnnnTya MOryT NpMBECTU K BONbLUUM OTKITOHEHUSIM PE3YyINbTaTOB.

B BeipaxeHusax (1) — (3):
m, — YrNoBasi YacToTa OCHOBHOW cocTaBnsowen ( o= 2nf, 4);

T — BNNTENBbHOCTL BPEMEHHOIO MHTEpBaria n3mMepeHus (LUMpUHa N3sMepuTensHoro okHa). B teverue
MHTepBana uaMepeHus BoinosHaeTcs npeobpasosaHne Pypbe PyHKLUU BpEMEHN;

C, — NOCTOAHHAasA cocTaBNALLasN;
C, — amnnuMTyga cocTaBnsoLlen cnektpa cYactoToun fp = (KIN ) fy 4;
Yo , — cpedHeKkBagpaTnyeckoe sHa4eHue cocTaBnAoLLIEN CNEeKTPa C;;
fy ’1 — OCHOBHasf 4YacToTa CUCTEMbI 3N1EKTPOCHaDXEeH NS ;

K — nopsiakoBbIn HOMEP (MopsiAoK) CnekTparibHOW COCTaBNALWEN, OTHOCALLUMUCA K paspeLleHNo Mo Yac-
ToTe (fr « = 1/Ty);

N — 41cno nepnoaoB OCHOBHOM YACTOThl BO BpeMeHHOM UHTepBare nsMepeHus;
¢, — Yron gasoBoro casura cnekTpanbHON cocTaBnAaoLWwen ¢ NopAaAKOBbLIM HOMEPOM K.

B 6onblIMHCTBE crnyvyaeB ANns HaxoxaeHUa psaaa ®ypbe NpUMeHsoT UMdpoBble MEeTOAbI, T.€. alilfopUTMm
anckpeTtHoro npeocbpaszopaHus Pypbe (DFT) unneroBapmnaHTt — ObIicTpoe npeocbpaszoBanne Gypbe (FFT). Ans
3TOr0 aHanM3npyemblii aHanoroBbI CUrHan NnogaroT Ha BXO4 aHaNnoroBo-LUngpposoro npeocbpasoBatend. [ony-

YeHHble oTcYeThl 3anoMuHatoT. Kaxkgaa rpynna nus M oTc4eToB COOTBETCTBYET BpeMEHHOMY NHTepBany name-
DEHUSA, B KOTOPOM OCYLLECTBSAeTCA ANCKpeTHoe npeobpasoBaHue Pypbe.

B cooTBEeTCTBMU C NMpUHLUUNAMN pasnoXeHnUa QyHKUNMN BpeMeHU B psia Pypbe ANMUTENbHOCTL BPEMEHHOTO
MHTepBana nsMmepexHuna I, onpegenseT paspelleHne no 4acTtoTe fc,1 = 1/T,, (HacTOoTHOe pasaeneHne cnek-
TpanbHbIX COCTABNAKCLMX) NpK aHanuse. CneaoBaTeribHO, ANUTENBHOCTL BPEMEHHOro MHTepBana nsmMmepe-
HUA T, AOJDKHa OblTb paBHa Npou3BeAeHUd ANMNTENbHOCTU nepuoga OCHOBHOW YacTOThl HanpsiXeHusa B
cnucTteme anekTpocHabxeHusa Ha uenoeducno N, t.e. T,, = NT,.HacToTa oTc4eTOB B 3TOM criyvae A0IDKHa ObIThb
f.=MI/(NT,), rae M — 41ucno oTc4eToB B Npeaenax AnnTeNlbHOCTU BpeMeHHOro MHTepBana nsmepeHna T,

I'Iepeﬂ BbINOJIHEHNEM OUNCKPETHOIO ﬂp806pa3OBaHl/lFl bepbe OTCHETbI, COOTBETCTBYHOLLNE OAJTNTETIbHOC-

TV BPEMEHHOro MHTepBana U3MepeHns, B psaae cliydaeB B3BELLUMBAOT, YMHOXas UX HA CUMMETPUYHYHO DYHK-
unto (pyHKUUIO M3MepuTenbHoro okHa). OgHako Ana nepuoamndeckux CUrHarmoB UM CUHXPOHU3UPOBAHHBIX
OTCYETOB MNPeAnoYvYTUTENbHO WCMNOMNb30BaTh MPAMOYrofibHYH0 B3BelMBaoLWYo DYHKLNID N3MEPUTENbHOro
OKHa, 3KBUBANEHTHYI0 YMHOXEHMIO KaXKAQoro oTcyeTa Ha eAuHuLLy.

[Tpoueccop, OCYLEeCTBNALWNNA anckpeTHoe npeobpasoBaHne Pypbe, onpeaensdetr OpTOroHarnbHbIE
KoapPuLMeHTbl Pypbe a, U b, COCTaBMALLNX CNeKTpa Ha YacToTax fC: = kT, k=0,1,2...M—1.0OaHako
NULb 3HAYeHUs K, He npeBbllaoLmne NoNMoBUHbI MakCUMarnbHOro 3HavYeHus1, ABNATCH NONe3HbIMK, Apyras
MONOBUHA AABNAETCS UX AyOnuKaTamMu.

[Tpn ycnoBun CUHXpOHU3aL MM rapMoHMYecKkada cocTaBndarowada nopgaaka h (nopagok onpeaendaeTcd OTHO-
CUTENTbHO OCHOBHOW YacToThl f, () BO3HUKaET B NpeobpasoBaHn Pypbe Kak cnekTpanbHaa cocTaBnaowas
nopsiaka k, rae k = hN. |

BricTpoe npeobpasoBaHue Pypbe NpeacTaBndeT cobou cneymansHeIn anropuTM CoKpalleHNsi BpeMeEHN
BblYUCNEHWA. [1Ns ero npuMeHeHns HeobXxoanmMo, YTobbI YACO OTCHeTOB M ObINO paBHO LLeNTon cTeneHn 2, 7.e.
M = 2! roe, Hanpumep, i >10.
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[Mpn HeobxoaumocTn cumBon Y, obo3HavaloLlWmMn cpegHekBagpaTniyeckoe 3HauyeHne cocTaBnAaroLLen
cneKkTpa c,, 3aMeHAT CMMBOOM [ ANnda Toka n cumeosiom U — ana HanpsxeHua. MHaeke C npeaHasHaveH AN
OTHeCceHUd nepemMeHHbIX K cnekTpanbHbIM COCTaBSACLLIUM.

[ PUMEYAHWE— Cne,u,yeT VHUTBIBATD, HTO NMpUBEeAeHHbIE OrnpeacerieHnAd npumMmeHnmbl K YCTaHOBUBLLUMCH CUT-
HallaM.

3.2 TepMUHBbI U onpeaeneHns, OTHocALLMEeCHA K rapMOHUKaM

3.2.1 vyacToTa rapMmoHukKku (harmonic frequency) f, ,: YactoTa, KpaTHasd OCHOBHOW 4acToTe CUCTEMBI
anekTpocHabxenua (f, ,=h-f, ).

[TpumeyaHwne—4actora rapmoHUKN fy p, WAEHTUYHA 4YacTOTe CMEeKTpanbHOW cocTaBnsiowen f- , npu
k= hN.

3.2.2 nopAagok rapMoHuku (harmonic order) h: Llenoe yncno, paBHoe OTHOLIEHUIO YaCTOThl FapMOHU-
KW K OCHOBHOW YacTOTE CUCTEMBI 3NEKTPOCHabXeHUs. [TpPUMEHUTENBHO K aHanMay, NCronb3yrLwemMy ANCKpeT-
Hoe npeobpazoBaHne Pypbe NpU CUHXPOHU3aLMn Mexay f, 4 u f (4acTtoTa oTc4eTOB), NOPSAAOK raPMOHUKK h
COOTBETCTBYET CneKTpanbHoW cocTaBndaowenk = hN (kK — HoMep cnekTpanbHoU cocTaBnsawowen, N — 4nucno
nepuoaoB OCHOBHOU YacTOThl, COOTBETCTBYOLLIEE BDEMEHHOMY UHTepBany namepeHus T, ).

3.2.3 cpegHeKBagpaTuyeckoe 3HadeHUe rapMoHuUYeckou cocTaBndawwen (r.m.s. value of a
harmonic component) Y, ,: CpedHekBaapaTuyeckoe sHa4eHne 0AHOWN U3 COCTaBMIALLMX Ha YacToTe rapMo-
HUKW NpU aHann3e CUrHanoB HecuHycounganbHoM popMel. ANa KpaTKoCTU AoNycKaeTCA NPUMEHSTb ANA AaHHbIX
COCTaBNSAOLWMNX HAUMEHOBAHNE «TaPMOHUKa» .

dna uenen HacTodAwWwero ctaHgapTa ANUTeNbHOCTL BPpeMEHHOro MHTepBana MaMepeHnst COOTBETCTBYET
N = 10 nepnoagam OCHOBHOM YACTOThI (4N cUCTEM aneKkTpocHabxeHnavactoton 50 M'y) mnu N = 12 nepuogam
OCHOBHOM YACTOThI (419 CUCTEM 3MnekTpocHabxeHnavactoton 60y), T.e. npubnmnantenoHo 200 mc (cm. 4.4.1).
OTO O3HAYaLeT, UTO Yy, = Y 4o.pANnacuctemMa0lun Yy, = Yo ., Anacnctem 60 '),

[TpnmeyaHne—lapmoHnyeckas coctaBnsiowas Yy , WAEHTUYHA COCTaBnstowen cnekrpa Y- , Npuk = hiN

(Yup=Ye p.n) lNpn HEODXOOAMMOCTN CUMBON Y 3aMEHAIOT CUMBOIOM I ana Toka n cumsonom U — ansa HanpsikeHus.
Nugekc H npeaHasHayeH ans otHeceHus nepemMeHHbiX £ nnm U K rapMoHUYeCKMM COCTaBIAIOLWUM.

3.2.4 cpepHekBagpaTudeckoe 3HavYeHUe rapMoHuYeckou rpynnbl (r.m.s. value of a harmonic group)
Y, .- KopeHb kBagpaTHbIM U3 CYMMbI KBaApaToB cpeHeKBaapaTU4ecknx 3Ha4eHnn rapMoHM4eckon cocTaBn-

g, s ! y
NAOLLEN N NPUMBIKAOLWNX K HEN crekTpanbHbIX COCTaBNAOLWMX, COOTBETCTBYOLWMX AaHHON ANUTENbHOCTU

BpeMeHHOro MHTepBana nsmMmepeHud. B rapMoHMYeCcKon rpynne CyMMUpyeTca SHeprna dnmsnexxawnx crek-
TPpanbHbLIX COCTaBNAOLWMNX C 3HEpPrnen cCobCTBEHHO rapMOHUKN (CM. TakKe ypaBHeHue 8 n pucyHok 4). [Nopagok
rapMOHUYECKOU rpynnbl onpeaenaeTcd Nopsaakom paccMaTpUBaeMon rapMoHUKHA.

MpumeyaHne—Illpu HeobxogumocTn cumeon Y 3ameHsioT cumeonom [ ans Toka u cumeonom U — ans
HaNPsXEHWUS.

3.2.5 cpegHeKBagpaTuiyeckoe 3HavYeHUe rapMmoHu4veckou nogrpynnbl (r.m.s. value of a harmonic
subgroup) Ysg, n. KopeHb KBagpaTHbIN U3 CYMMBbI KBaJpaToB cpeHeKBagpaTn4ecknx sHa4eHnm rapmoHmn4yec-
KOW COCTaBNAOLWEN U ABYX HENMOCPEeACTBEHHO NPUMbIKAKLWKMX K HEW cnekTpanbHbIX cOcTaBnALWMX. na ydeTa
BIMUSIHUS KONebaHN HaNnpsKeHUs Npu NpoBeaeHNN UCCeJoBaHNI CMIEKTParbHOro coctaBa HanpsXXeHuns noa-
rPYNNbl BbIXOAHLIX KOMMOHEHTOB AUCKPETHOro npeobpasoaHna Pypbe nonyyaroT CYMMUPOBAHMEM SHEPTEeTU-
Yyeckoro cogepXXaHua HenocpeacTBEHHO TMPUMbIKAKOLWMX chekTpanbHbIX COCTaBNAKWUX C 3Heprueu
CODCTBEHHO TapMOHUKU (CM. TakkKe ypaBHeHMe 9 N pUcyHOK 6). lNopsaok rapmMoHUYecKon noarpynnbl

onpeaensieTcs NOpPsAaKoM paccMaTpUBaeMon rapMoHUKN.

MpumedaHnune—Illpu HeobxoanmocTyn cumeorn Y 3ameHsoT cumsonom [ ans toka v cumsonom U — ans
HaNPsHKEeHUS.

3.3 TepMuHbI N onpepneneHna, oTHocALWMecA K KoadpdhuuneHTamM UCKaXKeHUnA

3.3.1 cyMMapHbIN Ko3adhhULUNEHT rapMoHUYecKux coctaBnawowmx (total harmonic distortion, THD)
THD,:. OTtHolweHne cpeagHekBagpaTU4eCcKoro 3Ha4eHna CyMMbl BCEX rapMOHUYECKUX COCTaBNAWMNX Yy, A0
nopaaka h,. .. KcpeaHekBagpaTn4eckoMy 3Ha4€HUo OCHOBHOW COCTaBNAKOLLEN Y, ,:

2
PMmax /YH,h A (4)

THD\ =
: ’ NhZ}Z\YHJ/
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[TpumevyaHMsn

1 Mpwn HeoBXoaMMOCTU CUMBOI Y 3aMeHsA0T cUMMBONOM [/ A4ns Toka u cumBonom U — ans HanpsikeHus.
2 h oy TPUHUMALOT paBHbIM 40, eCny MHOE 3HaYeHNe He yCTaHOBINEHO B MEXAYHapOAHbIX CTaHAapTax, ycTaHaBnu-

BalOLWMX HOP Mbl 3SMUCCUUN TAPMOHMUK.
3 TepmuH «KOahbhuyueHm UCKaXXeHUS CUHycouGanbHOCMU KpU8oU HarpsXXeHuUs» 0114 0603Ha4YeHUs CyMMapHO020

KoabpuyueHma aapMoHuU4Yeckux cocmasnarowux npumeHeH 8 [ OCT 1371009.

3.3.2 cyMMapHbIN KoadhdpuumeHT rapmMmoHudeckux rpynn (group total harmonic distortion THDG)
THDG,: OTHoleHWe cpedHeKkBaapaTU4eCKoro 3Ha4eHNs rapMOHNYECKUX rpynn Y, , K cpeaHekBaapaTnyec-
KOMY 3Ha4€HWI0 rapMOHUYECKOW rpynMbl, CBA3AHHOW C OCHOBHOMW COCTaBMAOWEN Y,

Amax /th \2 (5)

> |2

THDGY —

rae h .. >2;

[TpumevyaHwmns

1 MMpun HeobxoaMMOCTM cUMBON Y 3aMeHSAoT CUMMBONOM £ Ans Toka n cumeonom U — anst Hanpsi>KeHus.

2 MpuHumatot hnis = 2, h ooy = 40, 8CNN MHBIE 3HAYEHUST HE YCTaHOBMNEHbI B MEXAyHapOoAHbIX CTaHJapTax, ycTa-
HaBNMUBAIOLWLNX HOPMbl 3MUCCUN TAPMOHUK.

3.3.3 cymMmmMapHbIU KoaddULuMeHT rapMoHUYvYeckux noarpynn (subgroup total harmonic distortion)
THDS,: OTHolweHne cpeaHeKkBaapaTnyeckoro sHa4yeHnsa rapMoHUYeCcKUX noarpynmn YSQ » K cpeaHekBagpaTu-
4eCKOMY 3Ha4YeHMIo rapMOHUYeCKOM MoArpynmbl, CBA3aHHOW C OCHOBHOW COCTaBISOLLEN Y, 4:

hfx /Ysg,h \ (6)
Y ;

THDSY —

roeh,.... >2.

min

[TpumevyaHwmns

1 Mpwu HeobxoaumocTn cumeon Y 3ameHsloT cumeornoMm [ ansa Toka n cumeonom U — ans HanpsikeHus.
2 llpyHumatot h .o =2, . = 40, eCNKN UHble 3Ha4YeHWs1 He YCTaHOBIEHblI B MEeXAyHapOaHbIX CTaHAapTax, ycTa-
HaBMUBAIGLWNX HOPMbl 3MUCCUN TAPMOHUK.

3.3.4 YacTUYHbIU B3BeLWeHHbIU KO3thdULuMeHT rapMoHUYeCcKkUX coctaBnawwux (partial weighted
harmonic distortion PWHD) PWHDH’ y- OTHOWeHne cpeaHekBaapaTU4eCcKoro 3Ha4eHsa CyMMbI BblAeIeHHbIX
BbICLLMX rapMOHUYECKNX cocTaBnAoLWmMX (nopaaka ot h . Ao h . ), B3BELLUEHHbIX C KO3 puLMeHTaMmun, paBHbI-
MW NOPAAKY rapMOHUYECKON COCTaBMsOWEN, K cpeaHekBagpaTM4eckomMy 3Ha4YeHUI0 OCHOBHOW COCTaBMSAO-
LLEeI:

h 4 A
max YH h | (7)

PWHDH,Y —

\ hlhn \YH

[TpumevyaHwms

1 Mpwn HeoBxognumocTu cumBon Y 3ameHsioT cumeornom f ansa Toka v cumsonom U — ans HanpsikeHus.

2 YacTnyHbin B3BeWEHHbIN KOSDDULUMEHT rapMOHUYECKUX COCTaABNAIOLLMNX PWHDH! v MPUMEHSAIOT, YTOObI UMETL
BO3MOXHOCTb YCTAHOBUTb €4UHYI0 HOPMY ODBbEAMHEHHOro 3HAYEHUS BbICWMX rAapMOHUYECKUX cocTaBnswowmx. Moryr
ObITb NPUMEHEHBbI TAKXE YaCTUYHbIN B3BELWEHHbBIW KOSPMPUULUNMEHT rapMOHNYECKNX TPYINIT PWHDgJ vV HaCTUYHbIN B3BELLEH-
HbIN KO3MMPULMEHT rapMmoHudecknx nogrpynn PWHD ., . HaCTU4YHbIV B3BELWEHHbIN KOIPMOUUNEHT rAPMOHUYECKUX FPY NI
PWHDQ,! y PaccunTbIBalOT, 3aMEHVB YH, pHa Y h aéCTMHHbIﬁ B3BELWEHHbIN KOIDPDULNEHT rapMOHUYECKNX NOArPYNn
PWHDSQ, y PaccumnTbiBaloT, 3aMeHVB YH, h Ha ng! h - HacTU4YHbIEe B3BELIEHHble KO3MMULUNEHTLI FTAPMOHNYECKMX COCTaB-
NAWUX (rap MOHMYECKUX TPYNI, FAPMOHUYECKUX MOArPYNn) NPUMEHSIOT B COOTBETCTBUN CO CTaHAAPTaAMW, YCTaAHABITUBAIO-

LLIUMM HOPMbI 3MUCCUM NMOMEX Ha ocHoBe 3HaveHun PWHD ., (cm., Hanpumep, FOCT P 51317.3.12).
3 3HaveHus Ao U Ao, YCTAHaBNUBAKOT B CTaHAApTax HOpM 9MUCCUM NOMEX Ha OCHOBe 3HadeHnn PWHD .
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3.4 TepMuHbI M onpegeneHus, oTHOCALLMECHA K UHTEPrapMOHUKaM

3.4.1 cpegHeKBagpaTuvyeckoe 3HavyeHUe cneKkTpanbHOU cocTaBnawLWwen (r.m.s. value of a spectral
component) Ye i CpeaHekBagpatuyeckoe 3HayeHue CocTaBrisioLlen, YactoTa KOTOpoW KpaTHa BennM4uHe,
obpaTHOM 3HAYEHWIO ANUTENBHOCTU BPEMEHHOTO MHTEpBana UsmMepeHus.

Ecnn sHavyeHne 4nNnMTenbHOCTN BPpEMEHHOIo MHTepBana UsmepeHuns Ty, KpaTHO ANNTeNbHOCTMN Nepuoia
OCHOBHOW YaCTOThI, TO YAaCTOThI NIULLb HEKOTOPBLIX CNeKkTpanbHbIX COCTaBNSALLMX ByayT KpaTHBIMU OCHOBHOW
yacTtoTe. [lpn 3TOM MHTepBan 4YacToT MeXay ABYMSA nocnegoBaTesibHbIMU CriekTpanbHbIMU COCTaBNARLLMU
paBeH 1/T,,, T.e. npubnusntensHo 5 ', ANA Lienen HacToALero ctaHaapTa.

MpumeyaHnwue—Ilpn HeobxoaumocTn cumeon Y 3ameHsoT cumsornom [ ana toka v cumsonom U — ans
HaNPsXEHWUS.

3.4.2 cpeaHeKkBagpaTU4vecKoe 3HaYeHUe UHTeprapMoHUYeCcKou coctaBnsawoLwen (r.m.s. value ofan
internarmonic component) Yq ;i. CpeaHeksagpatuyeckoe sHavyeHne crnekTpanbHou CocTaBnsaolen Yo . pa
4acToTa KOTOPOU HaxoaMUTCA MexXay ABYMS rnocrieioBaTenbHbIMUA rapMOHUYECKUMIU YacTOTaMu (CM. PUCYHOK 4 ).
HNA KpaTkoCcTy AonyckaeTcAa NPUMEHATb ANA AaHHbIX COCTaBMAOLWMX HAaMMEHOBaHNE «MHTeprapMoHUKay.

[TpumevyaHwms
1 YacTtota MHTEpPrapmMmoHNYECKON COCTaBMNAOLWEN onpedensaeTcs YacToTon NUHUK cnektpa. JlaHHas yacTtoTta He

KpaTHa OCHOBHOW 4acToTe.

2 HeobXxoanmo yunTbiBaTbh Pa3HULY MEXAY «MHTEPrapMOHUYECKOW COCTaBNAWEN», DaKTUYECKM CO34aBaEMON
npuv PyHKUMOHUPOBaHUM 0BoOpyaoBaHUSA, Hanpumep, HavactoTe 183,333 U, n «cnekTpanbHON COCTaBNAOWEN », PACCHN-
TeiBaemon B CH B pesynbraTte aHanunaa gopmbl CUTHaNMoOB, HAaNnpmuMep, HavactoTe 185 U Ansa cucTemMsl 3NEKTPOCHaAbXXeHUA
yactoTomn 50 Iy (vacTtoTa oTcueToB Npu BeICTPOM nNpeodbpazoaHnm Cypee). «CnekTpanbHasi COCTaBNAKLWAS» SBMSETCA

«rapMoHunYeckon coctasnswowen» npu k= h N, roe N — uenoe 1ymcno.

3.4.3 cpegHeKBagpaTuiyeckoe 3HavyeHUe MWHTeprapMoHu4vyeckou rpynnbl (r.m.s. value of an
interharmonicgroup) Y;o p: CpeaHeksagpatnyeckoe sHaveHne BCceX CreKTparbHbIX COCTaBMAOLLNX B UHTEP-
Balle YacToT MeXay ABYMSA nocneaoBaTenbHbIMUA rapMOHUYECKUMU YacToTaMmM (CM. pUCYHOK 4 ).

[TpumevyaHwmns
1 Hnsauenen HacToAWEro craHgapra cpegHekBagpaTuyeckoe 3Ha4YeHNE MHTEPrapMOHUYECKOW Tpyrnbl Mexay rap-
MOHMKaMM C NOPSAKOBbIMM HOMepamun hn h + 1 obo3HavaloT Yfg H- Hanpumep, cpegHekBagpaTn4eckoe 3Ha4eHNE NHTEP-

rapMOHUYECKON FPYNMbl MEXAY rapMOHUKaMM nopsigka 5 n 6 o6osnavaroTt Y,-g 5.

2 [pu HeoBXxoaumMocTn cUMBON Y 3aMeHsoT cumBonom { ans Toka v cumeonom U — Anga HanpsikeHus.

3.4.4 cpepHekBagpaTudeckoe 3HaudeHUe UHTeprapmMoHUYeCKOU LUeHTPUpOBaHHOU noArpynnbl
(r.m.s. value of an interharmonic centred subgroup) Yisg, pe CpeaHekBagpaTuyeckoe sHavyeHne BCeX Crnek-
TpanbHBIX COCTABNAKLNX B MHTEpBare 4acToT MeXay ABYMSA nocnegoBaTeNbHbIMUA rapMOHNYE CKUMIN YacTo-
TaMW, WUCKoYasa cnekTpanbHble cocTaBndlowWne, HenocpeACTBEHHO npunerawwme K rapMoHUYeCcKUm
YyacToTam (CM. PUCYHOK B).

[na uenen HacTosAwWero ctaHgapTa cpedHeKBagpaTnyeckoe sHadyeHe LeHTPUpPOBaHHOW UHTeprapmMo-
HAYECKOW NoArpynnbl Mexay rapMoHUKamMm ¢ nopsakoBsIMyU HoMmepamun h n h + 1 obosHavaroT stg, R Hanpu-
Mep, cpeaHekBaapaTuyeckoe s3HaveHUe UeHTPUPOBaHHOU MHTeprapMOoHUYeCcKoM noarpynnbl MeXxay rapMoH K-

Kamu € NopAAKOBEIMUA HOMepaMi 5 1 6 0603HajaloT Y, 5.

Mpumeyanwue—Ilpn HeobxoaumocTn cumeon Y 3ameHsotr cumsonom [ ana toka v cumsonom U — ans
HaNPsHKEeHUs.

3.4.5 yacTtoTta uHTeprapmoHudyeckon rpynnbl (interharmonic group frequency) f ig, h' CpegHee
3Ha4YeHne OBYX rapMOHUYECKUX HYacTOT, MeXay KOTOPbIMU pacnonoXeHa UHTeprapMoHudeckas rpynna, T.e.
fig, n = U F T p o+ 1)/2, ] ] | |

3.4.0 yacToTa UHTeprapMoHU4YeCcKOU LeHTPUpoBaHHOU NoArpynnbl rpynnbl (interharmonic centred
subgroup frequency) f., ,: CpegHee 3HavyeHUe ABYX rapMOHNYECKNX YaCTOoT, MeXAyY KOTOPbIMW pacnonoxXe-

ISg,
Ha NHTeprapMoHUYeckas LleHTpupoBaHHas noarpynna, T.e. figy p = (fy p + Ty p 4+ 1)/2.

3.5 O603HaYeHUA U UHAOEKCLI

B HacTosuem cTaHgapTe nod 3HaYeHUAMU HanpsXXeHUa U CUNbl TOKa NOHUMaLOT (eCcrnii He YCTaHOBNEHO
MHOE) NX cpeaHeKBagpaTuieckme 3Ha4YeHu4.

3.5.1 Obo3HauvyeHUs

B HacToslWeM cTaHAapTe UCNONb3YIOTCA cneaytoLlme obo3HavYeHUSA:

a — aMnNnTyaHbIN KOSPPULMEHT KOCUHYCOUAanbHOU cocTaBnawwen paga dypbe;

b — aMmnnnUTyaHbIN KO3 PULUMEHT CUHYCoOMaanbHOU cocTaBnsawowen psaga dypbe;
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C — aMnNNTyQHbIA KOS PUUMEHT psada Pypbe;
f— vacToTa, PYHKLNA;
fc , — YacToTa crnekTpanbHOU CoCTaBNALLIEN NopAaKa K;
fci . — YacToTa crekTpanbHoi cocTaBnatlLer nopaaka 1;
fq p — YacToTa rapMoHWYecKoW rpynnel nopsaka h;
fig, j, — YacTtoTa rapMoHUYecKon noArpynnbl nopsaaka h;
ffg! , — YacToTa MHTeprapMoHNU4YecKoun noarpynnbl nopsaaka h;
ffsgj p — YacToTa UHTeprapMoHNYeCcKon LeHTpUpOoBaHHOW NoArpynmnbl nopaaka h;
fHJ , — YacToTa rapMoHUYecKou cocTaBnaoLLen nopsagKka h;
fi; 4+ — OCHOBHasg 4YacToTa CUCTEMbI 31EKTPOCHADXEHUS;
f, — 4acToTa OTCYETOB;
N nay — MOPAAOK BbiCLLEN YHYNTbIBAEMOW rapMOHUYECKON COCTaBNAOLLIEN;
N i — MOPAAOK HA3LLEN YYNTbIBAEMOU rapMOHNYECKON COCTaBNAKLLEN;
j= -1
{ — Tekyllee BpeM4;
B — nonoca 4vacToT;
| — TOK (CpegHeKkBaapaTnyeckoe 3Ha4YeHne);
M — uenoe Yncno, YMcno oTCYETOB B UBMEPUTENBHOM OKHE;
N — 4yucno nepuoaoB OCHOBHOM YacTOThbl CUCTEMbLI 3MIEKTPOCHADXEHUA, COOTBETCTBYOLLEE ANTNTENb-
HOCTU BPEMEHHOIo UHTepBanNa nsMmepeHusa (M3aMepuUTenbHOro OKHa);
P — MOLWHOCTb;
I — NHTepBan BpeMeHU;
Ty — nepuoa 0CHOBHOW YacTOThbl CUCTEMbI 3NEKTPOCHaDXEeHUS;
Ty — ANUTENBHOCTU BPEMEHHOIo UHTEpBana usMepeHns, BkoyatoLlero B cedba N nepnogoB OCHOBHOU
YacTOThl;
U — HanpsbkeHUe (cpeagHekBagpaTundeckoe sHauveHue);
Y — nepemeHHad, 3ameHssemad Ha U nnu 1;
Y . — CpeAHeKBaapaTuyeckoe 3HavyeHue cnekTpanbHoOW cocTaBnawLLen nopaaka k;
Y ’h — cpeaHeKBagpaTuyeckoe 3HavyeHe rapMoHUYeckon rpynnbl;
Yi;, n — CpeaHeKkBagpaTnyeckoe saHadeHne rapMoHNYecKoun cocTaBnaAtoLLen nopaaka h;
Y,-g! » — CpeaHeKkBaapaTun4eckoe 3Ha4YeHne NHTeprapMoHNYECKON rpynnbl;
Y..q n— CPeAHeKkBaapaThyeckoe 3HaYeHne NHTeprapMoHU4eCKON LeHTPUPOBaHHOM NoArpynnbi;

1IS{, _
Y., 5 — CPegHekBaapaTnyeckoe 3HaveHne rapMoHUYeckon noarpynribi;

S
oog; yrnoBagd 4yacToTa;
4 — YrNoBas YactoTa CUCTeMbl 3M1EeKTPOCHabXeHNs;
@ — (pasoBbIA yron.
3.5.2 UHpeKchbl
B HacTodwWweM cTaHaapTe MCNONb3YT cnegyrowne MHOEKChI:
b — LeHTpanbHag YacToTa MHTepBana vYacToT;
h — Tekyulee uenoe 4ncno, odbosHavaroLllee NopaaoK rapMOHUKK;
kK — Tekyllee uenoe Ynicno, obosHavarollee NopaaocK cnekrpanbHOW COCTaBMAOLWEN;
m — N3MepeHHoe 3Ha4YeHMe;
max — MaKcuMarnbHoe 3Ha4YeHune;
min — MUHUMalbHOE 3HaYeHNe;
O — Crna)keHHoe 3Ha4vYeHue;
g — 3Ha4eHue, oTHocSLLeecd Krpynne;
Sg — 3HadeHue, oTHocALleeca K noarpynne;
| — 3Ha4YeHne UHTepPrapMoOHUKN;
g, h — rapmMoHu4veckas rpynna, ces3aHHaga ¢ rapMOHUKOW nopsaka h;
Sg, h — rapmMmoHudecKkagqa nogrpynna, cesasaHHagsa ¢ rapMoHUKOW nopagka h;
I, h — NHTeprapmMoHudecKkadqa rpynna, pacnonoxxeHHagd sbllle rapMOoOHUKU nopagka h;
I1SQ, h — NHTeprapmMoHunvecKkas LeHTpUpoBaHHada noarpynna, pacnonoXxeHHas Bbllle rapMoHUKM nopsiaka h;
0g, h — crna)xeHHasi rapMoHu4yecKkagd rpynna nopsaka h;
NoOM — HOMUHaNbHOE 3Ha4YeHUE;
S — OTCYET;
C — 3HauveHue, OTHoCcALleecs K cnekTpanbHbIM COCTaBNAKLLNM;
H — rapMoHUKa;
f—4yacToTa;
0 — 3Ha4veHune, oTHOCALLEeecAa K NOCTOAHHOMY TOKY.
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4 O6wue noHATUA. OOLWMe TpedoBaHUA K cpeacTBaM USMEpPEeHN BCeX BUOOB

4.1 XapaKkTepUuCcTUKU UaMepsaeMbIX CUrHanoB

B HacTodweM cTaHaapTe paccMmoTpeHbl CH, npegHasHa4YeHHbIE:

a) Ang usMmepeHumn rapMoHUK;

b) Ans nsmepeHUn NHTEepPrapMoHUK;

C) ANsiU3MepeHN cnekTpanbHbIX COCTaBMAOLNX HAa YacToTax Bbille obnactmyactoT rapMoHuk 4o 9kl y,.

OunckpeTHoe npeobpasoBaHne Pypbe, B TOM YMChe DbICTpoe npeocbpasoBaHne Pypbe, NO3BONAET NOJY-
YNTb TOYHbIE pe3ylbTaTbkl TOMNLKO NPU YCTAHOBUBLLUMXCA cUrHanax. CurHanel, amniuTtyabl KOTOPbIX U3MEHAOT-
CA BO BPEMEHW, HE MOTryT ObITb TOYHO XapaKTepu3oBaHbl TOMNbKO COBOKYMHOCTBIO WX TapMOHUYECKUX
cocTaBnsaowmnx. Ons toro, 4tobbl NONy4YMTb BOCNPOM3BOANMBIE pe3yNbTaTbl rapMOHUYECKOro aHanmaa no
pesynbTatamMm M3MepPeHNI IMUCCUN MOKO8 U HarpsaXeHuU npu konebaHuUsax MOLLHOCTU, NPUBOASLLNX K KoNneba-
HUSIM CUINbI OCHOBHOTO TOKA, U, BO3MOXHO, KONTebaHUAM CUIbl rapMOHUYECKMX TOKOB, HE0DX0AMMO COBMECTHO
NMPUMEHATL MeToAbl CrinaXXMBaHUA U ANUTeNnbHble nepuoabl uamepeHuit. NoatTomMy metToa UsMepeHMin, yCTaHOB-
NeHHbIN B HacToslweM cTaHgapTe, OCHOBaH Ha NMPUMEHEeHWUW onpegerneHHbIX npoleayp criaXXmBaHug
(cM. 5.5.1). Kpome TOro, B cTaHgapTax, ycTaHaBNMBaoLWMUX HOPMbl 3MUCCUN TAPMOHUYECKUX COCTaBMARLLNX
TOKAa, coaepXallux CCbINMKAN Ha HACTOSLWMA cTaHOapT, MOryT ObiTb YCTaAHOBMEHBLI AOCTaTOYHO ANUTENbHbIE
nepuoabl HabnwaeHUa npu ucnelTaHuax (eMm. FOCT P §1317.3.2, TOCT P 51317.3.12), obecnevusaroLime
nonydeHue nocneaoBaTeribHbIX Pe3ynbTaToB U3MepeHUA Npn AoNYCTUMON NOTPELLUHOCTI.

4.2 Knaccbl TOMHOCTU CpeACTB UBMEepPEeHUN

Honyckaetcsa npumeHeHna C aByx knaccoB TouHOCTW: 1 n 11, OTo nos3BonseT npu CoOOTBETCTBUN TPebOo-
BaHUSIM K MpUMEHEHNIO UCNonb3oBaTh NpocTble CManon ctToumocTu. [Npn ncnbiTaHUSIX HA COOTBETCTBUE HOP-
MaM 2apMOHUYECKUX U UHMep2apMOHUYECKUX MOKO8 U HafpsxXeHul npumeHeHne CW BbICOKOrO Knacca
TOYHOCTU | HEOBXO0ANMMO B cny4vasix, eCrii 3SHa4YEeHUSI USMEPSAEMbIX TOKOB M HANPSXKEHNN DNN3KN K HOpMaM 3MUC-
cumn (CM. npumMmedaHue 2 Kk Tadbnuue 1).

4.3 Buabl uasmepeHun

B HacTodAwWweM cTaHgapTe yCcTaHOBMEHbl TpeboBaHNA K NpoOBeAeHNI0 U3MEPEHUIA rapMOHUK N MHTeprap-
MOHWK moKa U HanpsixkeHusi. Kpome Toro, paccMoTpeHbl U3MepeHus B rnosioce YyactoT Ao 9 klu,.

4.4 OOWaa cTPpyKTypa cpeacTBa USMepeHun

B coBpemMeHHbIX CU, 0CHOBaHHBLIX HAa MCNOMNb30BaHUK AUCKPETHOro npeobpasoBaHna Pypbe, NpUMEHS-
ETCH, Kak NpaBUIo, anropmMTM YCKOPEHHOTO BbINMOMHEHUS YKa3aHHOro npeocbpasoBaHns, HasbiBaeMbld «ObIC-
Tpoe npeobpasoBaHne Pypben. B HacTodaweM cTaHaapTe paccMmoTpeHa cTpyktypa CH Ha ocHOBe DLICTPOro
npeobpasoBaHuda Pypbe. [lonyckaeTcs npUuMeHeHne Apyrnx NpUHLKMNOB aHannsa (CM. pasaen o).

Obuwas ctpyktypa CU npeacrtaBneHa Ha pucyHke 1.

CU moryT coaepaTb BCe O/TOKN 1 BbIXOAbI, NpeaAcTaBNeHHbIe Ha pUCyHKe 1, MNu nx vacTb.

4.4.1 UameputenbHada vyactb CU

OcHoBHaa nsmeputensHas dyactb CHY gomkHa coaepxaTthb:

- BXOAHbIe Lenu ¢ UunbTpoM, UCKITIYaIoLW MM napasnTHoe HanoXXeHne CnekTpoB;

- aHanoroBo-UnUdpoBoON NpeodbpasoBaTeflb CO CXEMOW BbIDOPKN U XPaHEHUS;

- BNOK CUHXPOHM3aUMN U POPMUPOBAHNA BPEMEHHOTO MHTEepBana nusmepeHust (npm HeocdbxoamMmocTn);

- DFT-BblumMcnuTensb, BbINONHAKLWNA pacyeT KoagdUuLUMeHToB a;, 1 b, (Bbixoa 1);

CW MmoryT ObITb AONONHEHBI cneynanbHbBIMUA YCTPOUCTBaMU, obecnevynBaroLLiMMy1 N3MepeHne TOKOB UMK
HaNPsPKEHUN.

[TpumevyaHms

1 CBeaeHnsa 0 QOMONMHUTESNbHBIX YCTPOUCTBaX NPUBEAEHbI B 9.9.

2 [lpn npoBeaeHnn aHannaa rapMoHUK M UHTEPrapMoHUK aHanuanpyembin curHan f (t) nogeeprarT npeaBapuTenb-
HOW 0DpaboTKe AN NCKNIOYEHUA YacTOT Bblle YacToT pabovero ananasona CH.

O nnTenbHOCTb BPpEMEHHOTO MHTEPBaNa nsMmepeHusa agomkHa obiTb 10 nepnoaoB OCHOBHOM YacTOThI (NS
cucTeM anekTpocHabxeHna 50 ') unn 12 nepuoaos ocHOBHoU YacToThl (ANnA cuctem 60 'y), T.e. Ty = (10 unu
12) - T, = 200 mc npu npaMoyronbHOM B3BeLlMBaHNU. MHTepBan namepeHn JomkKeH OblTb CUHXPOHU3UPOBAH C
OCHOBHOWN YaCcTOTOMN CUCTEMbI 3NeKTpocHabXeHus. NpumeHeHne N3MepuTenbHOro okHa XaHHUHra aonycka-
eTCsA TONbKO NpU NoTepe cUHXpoHM3aunn. INoTepsa cuHXpoHuU3auum gomkHa otTMedaTtbes Ha aucnnee CH. daH-
Hble, NONTyYeHHbIe NPU NoTepe CUHXPOHU3aUWKU, A0MKHBI MapkupoBaTtbeAa (M. [ OCT P 51317.4.30). 3T AaHHbIE
He noaneXxat NpUMeHeHUo Anst Lienen oLLeHKN COOTBETCTBUSA, HO MOTYT ObITb MPUMEHEHLI AN APYrux uenen.
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BpeMeHHON n3MepUuTenbHbIN MHTEPBaN OO0MKEH ObITb CUMHXPOHM3UPOBAH C KaxaowW rpynnon 13 10 unu
12 neprnoaoB OCHOBHOM YacTOThl (A11s1 cMCTeM anekTpocHabkeHns 50 nnmn 60 'y, cooTBeTCTBEHHO). MIHTEpBan Bpe-
MeHW MeXay Havyanom NepBoro otcyeTa AUCKpPeTU3UpOoBaHHOIo curHana n Hadanom (M + 1) otcueTa gUCKpeTU3n-
poBaHHOro curHana (M — 4ncno oTcYEeToB, CM. 3.5.1) A0MKeH ObITh paBeH ANUTENBHOCTU YCTAaHOBNEHHOIO YMCNa
NnepnoaoB OCHOBHOM YacTOThI MPU MakcMansHOM OTKNoHeHUU He bonee = 0,03 %. CU ¢ dha3oBoin aBTONOACTPON-
KOW 4acToTbl UMK APYTMMN MEeXaHU3MaMnN CUHXPOHU3ALIUA OOMKHBI COOTBETCTBOBATH TPEDOBAHUAM K YCTAHOBKE
YaCTOThl U AOMYCTUMOW NMOrPELLIHOCTU CUHXPOHU3ALIAM NMPYU U3MEPEHM NMIDOro cnurHana, Yactorta KOToporo N3mMe-
HAETCH MO MeHbLUen Mepe B npegenax + 5 % HOMUHaNbHOM YacToThl CUCTEMbBI 3nekTpocHabxeHua. na CU co
BCTPOEHHBIM UCTOYHUKOM NUTAHUSA, U3MepUTeNbHas CUCTEMAa KOTOPLIX BHYTPEHHE CUHXPOHU3NPpOBaHa C UCTOYHU-
KOM NMUTaHWUA, yKasaHHoe BhilLe TpeboBaHWe K AONYCTUMbIM npeaenam NUsMeHeHUst YacToThbl BXOAHOro cUrHana He
npumeHsaoT. Bmecte ¢ Tem CU co BCTpoeHHbIM UCTOYHUKOM NMUTaHUS OOMKHBI COOTBETCTBOBATL NPUBEAEHHBIM
BbiLLE TPeDOBAHUAM K YCTAHOBKE YaCTOThbI M ACMYCTUMOMN NOrPELLHOCTU CUHXPOHU3aLUUN.

Bbixog 1 CU (cm. pucyHok 1) npeagHasHaveH Ana npeactaBleHna nHAUBUAYanbHbIX KO3 P ULNEHTOB a, U
b, AnckpeTHoro npeobpasoBaHNA Pypbe, a Takke 3Ha4YeHUU KaXkaon pacCHnTaHHOU CeKkTpanbHOU COCTaBA-
LLle TOKa UK HanpsbkeHna Y .

CW gomkHbl UMeTb AONOMHUTENbHBIN BbIXOA, HEe CBA3aHHbIN C AUCKPETHBIM NpeobpasoBaHnem dypbe,
npeaHasHavYeHHbIX ANd npeacrtaBneHns sHav4eHUs akTUBHOW MOLLIHOCTU P, naMmepaeMoun Npu TOU e ONMUTENb-
HOCTWU UHTEepBana U3MepeHus, YToc U NP NSMepPeHn rapMmoHuK. I'pn N3IMepeHnn aMUCCUA TapMOHNYECKNX
CoCTaBNALWMX Toka, noTpebnsemoro TC, B cootTBeTcTBUN ¢ TOCT P 51317.3.2 3TO 3Ha4eHNe MOLHOCTU He
OOIMKHO YYUTBLIBATb COCTABMAOLLYIO MOCTOAHHOIO TOKA.

[ eHepupoBaHue
4YacToThl
ONCKpeTulauum

Bxon
HaNPsKeHUs | [pegBapuTenbHan
obpaboTka
AuckpeTHoe Beixoa 1
MamepuTenbHas OuckpeTusauusn npeo?aaoBaHne —
yacTb CU ypbe (@ b Y i)
TOKOBbIN
BXOA [lpenBapuTenbHan

obpaboTka

[ pynnnpoBaHue

3HaYeHMe aKkTUBHOW MOLLHOCTH
(cM. npumeyaHusa 1, 2) Bbixog 2a

(Yg,h)

CrnaxusaHue

Bbixoa 2b
(Yog,n}

[1poBepka

COOTBETCTBUA

Beixon 3

(npoxoguT/He npoxoauT)

[TpumevyaHwmns

1 3HavYeHne akTMBHOU MOLLHOCTU SIBNSETCH BXOAHOW BENMUYUHOW ANSA Npouecca CriaXXuBaHus.

2 VlamepenHune noCTosAHHOW COCTaBNSAOWEN N CBA3AHHON C HEW MOLLHOCTU MOXET DbIThb NPEeAYyCMOTPEHO B KA4YECTBE
OONONMHUTENBbHOM BO3MOXHOCTU CH, HO He siBNsieTcs obsA3aTenbHbIM B COOTBETCTBUM € TPEOBOBAHUAMU HACTOSILLLENO CTAH-
aapra.

PucyHok 1 — Obwas ctpykrypa CHU
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4.4.2 YcTponcTBa nocTnpoLeccopHon o6padboTku

B COOTBETCTBUU CO CTaHOAapTaMu, ycTaHaBnUBaLWMUMU HOPMbl 3MUCCUX TapPMOHUYECKUX COCTaBMSIHO-
wmx (cm. FOCTP 51317.3.2), BcocTaB CW BKknoYaoT AONONHUTENBHBIE YCTPOWUCTBA, OCYLLECTBNAOWNE obpa-
DOTKY AaHHbIX, MONYYEHHbIX B pe3ynbTaTe AUCKPETHOTO NpeobpasoBaHng Pypbe, Hanpumep, Ux crinaXmsaHue
1 B3BELLUMBAHME (CM. D.D).

5 U3MmepeHne rapMoOHUK

5.1 U3aMepuTenbHble BXOoAbl TOKa

BxoaHasa uenb ToKa AomKHa ObITb MPUrogHON AN U3MepeHunsa aHannsnpyemblx TokoB. OHa aomkHa obec-
neymBaTb HENOCPEACTBEHHOE U3MepPeHNEe rapMOHUK TOKa U, KpOMe TOro, A0/MKHa UMeTb HU3KOBONbTHLIN BX0A
HaNPsPKeHUs1 ¢ BbICOKM MOMHBLIM COMNPOTUBNEHUEM ANA NOAKMOYEHUS BHELIHNX WYHTOB, NpeacTaBnsoLW X
cODOW aKTUBHbIE COMPOTUBMEHUS, NN KOMBUHALMN TpaHCOopPMaTOpPOB ToKa ¢ WyHTaMKu. ObnacTb 3Ha4YeHUN
YYBCTBUTENbHOCTU BXOAHOW Llenn Toka MoxXeT ObiTb 0T 0,1 40 10 B. NpeanoytnutenbHbIM 3Ha4EHUEM ABMSIETCS
0,1 B npu cootBeTCTBMU TPEeOOBaAHUSM, YKa3aHHbIM B 5.3.

[Tpn HenocpeaACTBEHHOM U3MEPEHUM TOKa XenaTenbHo (HO He obA3aTenbHo) obecnevnTs crnegytoLlme
AnanasoHbl HOMUHalbHbIX cpegHeKkBaapaTuieckux sHadeHn usmepsaemorotoka /  20,1;0,2;0,5;1;2; 5; 10;
20:50: 100 A.

[na CU knacca 1l notpebnaemasa MoWwHOCTb BXOAHOW Lenn He Ao KHa npesbiaTh 3 BT.

Onsa CU knacca 1 nageHne HanpsikeHUs BO BXOAQHOW Lienn Toka He AomkHO npeBbiwaTth 0,15 B (cpea-

HeKBaapaTu4veckoe sHayeHue).

BxoaHas Lenb ToKa AoDKHa NpoAcKNTeNbHOE BpeMs BblAepKMBaTb TOK, paBHbIM 1,2 1 . BosagencTeune
Toka 10 /B TevyeHne 1 ¢ He AOKHO NPUBOANTL K KAKUM-NTMOO NOBPEXAEHNAM.

CW OOomKHEI UMeTb BO3SMOXXHOCTb U3MEPSATL BXOAHbIE CUrHanbl C OTHOLLEHUeM aMNNTUTYAHOTro 3Ha4YeHUSA K
cpeaHekBagpaTuveckomy (KoasdpPUUMEeHTOM aMnnTyabl), paBHbIM 4 B 006NacTu 3HA4YEHNIN USMEPAEMOro ToKa
0o 5 A (cpeagHekBagapaTudeckoe 3HavyeHue), ¢ koadpdpuunmeHToM amnnuTyael 3,5 npmu namepaemom Toke 10 A
(CpeaHekBagpaTU4ecKoe 3HavyeHne) U ¢ KospPUUMUEHTOM aMNNnUTyabl 2,5 Npu namepsiemom Toke donee 10 A
(CpeAHeKBaapaTuieckoe sHayeHme).

CU oomKHbl UMeTb MHAMKALIUIO NePErpy3Ku.

TpeboBaHUA K NOrpPeLHOCTN NU3SMEPEHNIN YCTAaHOBNEHbI B Tabnuue 1.

B yactu apyrux tpebosaHun Kk CU cM. pasgen 8.

[TpnmedaHwune— B pesynbrate UCKaXeHUNn N3MEPAEMOro ToKa HacTo BO3ZHUKAIOT COCTaBNALWME MOCTOAHHO-
ro Toka. Hann4vmne coctaBnsoLWMX NOCTOAHHOIO TOKA MOXKET Bbl3BaTb 3HAYUTENbHbIE NOMPELHOCTU BXOAHbIX TpaHCcopMa-
TopoB TOKa. N3rotoutenb CU gonxeH ykaszaTtb B TEXHUYECKON goKyMmeHTaumn Ha C makcnmanbsHO 4ONyCTUMOE 3HAYEHNE
COCTaBNSAOLWEN MOCTOAHHOIO TOKA, HE MPUBOASLLEE K AOMONMHNTENBHOW MOrPELLHOCTU Pe3yNbTaTOB U3MEPEHUN.

5.2 U3mepuTenbHble BXOAbl HanpsaXxXeHUs

BxoaHasa uenb HanpskeHnsa aomkHa 6biTb NpUroaHon ang namepeHmi npyu MakcumanbHOM 3HaYeHUN
HaNPSXXeHNA N 4YacTOoThl B aHANU3NPYEMOUN CUCTEME BNEKTPOCHADXEHUSA N COXPAHATL CBOU XapaKTEPUCTUKA U
obecne4vnBaTb yCTAHOBMEHHYO NOrPELUHOCTb U3MEPEHNN NPU HANPSPKEHUN, NPEBLILWAKOLWEM B 1,2 paza Makcu-
MalnbHOe HanpsXeHue.

CW gomkHbel MMeTb BO3MOXHOCTbE U3MEePATb BXOAHLIE CUTHanbl ¢ Ko3pdpuUMeHTOM aMnnnuTyabl He
MeHee 1,5 3a UCKMHoYEHNEM U3MEPEHNIN CUMNBHO UCKaXKEHHBIX HANPSI>)KeEHUIA B NPOMBbILLNEHHBIX 3N1eKTPpUYeCcKnX
CETAX, AN KOTOPbIX KOSPDULMEHT aMNNUTYabl A0IMKEH ObITb HE MeHee 2.

CW gomKHblI UMETb UHAUKALUIO NePErpysKu.

Bosgenctene Ha CU B TeveHUe 1 c HanpsXkeHUs, BYeThIpe pasa npeBblllatoLllero usMmepsaemMoe Hanpske-
HUe, nnn 1 KB, ¢ 3aBUCUMOCTU OT TOrO, Kakoe 3HaveHne MeHbLe, He AOSMKHO NPUBOAUTL K KaKUM-ITMBO NOBPEXK-
NeHNAM.

HoMmnHanbHOE HanpsXXeHUe 3NeKTPUYeCcKnX ceTen B 3aBUCUMOCTU OT MECTHBIX YCNOBUN MOXKET ObITb OT
60 no 690 B. Inst obecneveHus yHuBepcanbHOCTU npumMmeHeHUsa CU ansa 60onbLINMHCTBA CUCTEM 3MTEKTPOCHAb-
XXeHWUs LienecoodbpasHo npeaycMoTpeTb B KOHCTPYKLWMM BXOAHOMO YCTPOWUCTBa crneayoLlme gmanasoHbl HOMU-

HaNbHbIX cCpeaHeKBagpaTUiYe CKUX 3HaYeHUN NU3MEPAEMOro HanpPsiKeHUs:
U . 66;115; 220; 230; 400; 690 B ana cuctem anektpocHabxxeHna vactoton 50 'y;
U .- 069;120;240; 277;347;480; 600 B ona cuctem anekTpocHabxeHna Yactotomn 60 L.

[Tpn NCMONb30BaHNN BHELLHUX TpaHCOopMaTOPOB HaNpsXKeHUs LenecoodbpasHo NPUMEHATL Crneayo-
LLME AOMONHUTENbHbIE HOMUHAMbHBLIE HanpsbkeHus: 100: 100 /+/3: 110/+/3B.
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[Tpn NCNONB30BaHMK BHELWHUX NpeocbpasoBartenen LenecoobpasHo NPUMEHSITb BXOAbl C MOBbILLEHHOW
yyBcTBMTENBLHOCTLHI: 0,1; 1; 10 B. BXOAHBIE Lenn A0KHBI ObITb CNOCODHBI BOCNPUHUMATbL BXOAHbLIE CUTHATLI C
KO3 PULIMEHTOM aMNNINTYAblI HE MeHee 2.

[ToTpebnaemasa MOLHOCTb BXOAHOW Lenun He aosmkHa npebiwath 0,5 BT npu HanpsikeHnn 220 B. [pu
HanM4YMM BXOO40B NOBLILLEHHOW YYBCTBUTENLHOCTU (MeHee 50 B) BxoaHoe conpoTUBNeHne AOTKHO ObITb He
meHee 10 kKOm/B.

HanpsikeHne OCHOBHON YacTOThl (MACTOThlI CUCTEMbBI SNEKTPOCHADXEeHNS), 3HAUYUTENBHOE MO CPaBHEHUIO
C APYIrMMIM COCTaBNAOLLMMN HANPSAXXeHUA, He A0/KHO BbI3biBaTh NeperpysKkn, NpuBoasilne K UCKakeHUAM UInn
MHTepMOoAOYNALMK CUTHANOB BO BXOAHLIX Lienax Cl. BosHukatlowme npu 3ToM AOMNONMHUTENbHbIE NOTrPeLllHOCT
He OOJMKHbI HapyllaTb YCTaHOBNEHHYIO MOrpellHOCTb pe3ynbTaToB U3MepPeHUN.

CU oomKHbl UMeTb MHAMKALIUI Neperpysox.

5.3 Tpe60oBaHUA K TOYHOCTU U3MEPEHUN

Ona CU, npegHasHavyeHHbIX AN U3MepPeHUA rapMOHNYECKUX COCTaBNAOLLNX MOKa U Harpsi>KeHUs , ycTa-
HOBMEHLI ABa Knacca TOYHOCTU. 3HaYEeHUA MakCMManbHOW A0NYCTUMON MOrpeLllHOCT, NpUBedeHHbIE B TabNu-
e 1, OTHOCATCH K 0AHOYACTOTHLIM YCTaHOBUBLUMMCSA cUrHanam B paboden nonoce 4acTtoT, MamepsemMmbim Cl
MNPU yCTaHOBNEHHbLIX pabo4vnx yCNoBuMsIX (BHacTn obnacten UISMeHeHNU TeMmnepaTypbl, BMaXXHOCTU M HANpske-
HUA nuTaHua CU), kKoTopble AOMKHBI ObITh YCTAHOBMNEHbI n3rotoBUtenem CHA.

[TpnumevaHune—Illpuucnoitannax TC B cootBetctBMN C T OCT P 51317.3.2 Contycmumbie 3Ha4eHUSA rogpelu-
HoCcmMu OOIMXHbI BbITb YCTAHOBNEHb!I OTHOCUTEINBHO NPUMEHAEMbIX HOPM (5 % NpUMEHAEMbIX HOPM) UMW HOMUHANBHOTO

Toka TC /(0,15 % ot /) B 3aBMCMMOCTM OT TOrO, 4TO 6onblue. 3Tn TpeboBaHUs AOMXKHbI ObIT y4TEHbI NPY BbIGOpe Anana-
30Ha n3aMmeHeHun BxoaHoro Toka Cl.

Tabnwuya 1— TpeboBaHUA K TOYHOCTU U3MEPEHUWN TOKA, HAMPSXKEHUA Y MOLLHOCTH

Knace tovHoctn CU Namepaemas senndinHa Ycnosus MakcumanbHas norPemHOCTb
N3MePEeHUN
HanpsixkeHune U.21% U + 5 ‘Za U,
U <1% U, £0,05% U
T TOK Imfﬁ 3 ?o Inﬂrn + 5 Zo Im
Im": 3 % Inorn + 0,15 % Inom
MOLWHOCTB P 2150 BT +1% P
P_< 150 BT +1,5 BT
HanpskeHue U,.23% U +5% U,
1 U <3% U + 0,19 % U,
TOK ImE 3 :/u Inom + 5 Zﬂ Im
Im": 3 % Inom +0,5% Inom
Inom — HOMWHallbHO€ 3Ha4veHWEe Analria3oHa U3MepeHnd TOKa cpeactBoM MSMEDEHMIT’I;
U — HOMWHAlIbHOE€ 3HaYvYeHUEe Analia3oHa N3MepeHnd HalripsaxXxeHnAd cpeagcrtsoM M3MEpEHMﬁ;

alelag
U, , 1 v P_— un3MmepsemMmble BENNUYNHbI.

[TpnmevaHnHwus

1 CWknacca l npumenstoT, ecnm Heobxoanmo NPoBeAEHNE U3MEPEHNN C BbICOKOW TOYHOCTBIO, HANMPUMEP, NPV NPo-
BEPKEe COOTBETCTBUSA CTaHA4apTaMm, BbINONMHEHUN YCITOBUN 4OMOBOPOB, NpeaycMaTpuBaloLWmnxX BO3MOXHOCTb paspeLleHust
CNOPHbLIX BONPOCOB NyTEM U3MeEpPeHUn, n T.4. J1iobble namepeHus, BoiNonHeHHble ABYyMSA pasnuyvHbiMu C knacca I, gon-
XXHb! MPU U3MEPEHUN OQHUX N TEX XKe curHanoB obecnevmBaTtb NOMy4eHne BOCNPON3BOANMbIX PE3YNbTATOB C YCTAHOB-
NTEHHON TOYHOCTBLIO (MMM NHONUMPOBATL YCITOBUS MEPErPY3KN).

2 CW knacca 1 npumeHsitoT ans nposeaeHuss UAMepeHmnm SMUMCCUN rapMOHUYECKUX U MHTEPrapMOHNYECKUX TOKOB U
HanpsxkeHnn. CU knacca 1l npumensiioT npmn 06wimnx obenegosanmsx. [lonyckaetcs npumeHenne CUY knacca 11 gnsa npo-
BEAEHUSA N3MEPEHNN IMUCCUWN, ECITN 3HAYEHNSA N3MEPAEMbIX BENMTMYNH TAKOBbI, YTO AaXe Nnpu 4onyLweHun noBbILWEHHON
HeonpeaeneHHOCTN U3MEPEHNIN OYEBNOHO, YTO YCTAHOBIMEHHbLIE HOPMbI HE MPEBLIWATCA. [1pakTn4eckm npu 3ToM 3Ha-
YEHUA N3MEPSIEMbIX BENMUYUH AOIMKHbI ObiTb MeHee 90 % yCTaHOBIMEHHbIX HOPM.

3 HononnutenbHo ans CU knacca 1 yron daszoBoro casura mexay nHaMBUayanbHbIMU KaHanamm 4omKeH dbiTb Me-

Hee h- 1°.
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UHacToThl, HaxoasiWwmecst BHe nosnockl YactoT namepeHunin CH, aomkHbel ObiTb ocnabneHbl Tak, YTobbl He
OKasblBaTb BNUAHUSA Ha pe3ynbTaThl UaMmepeHuin. [lns nonyvyeHnst HeobXoaUMoro ocnabneHns Yactora oTcye-
TOB BXOAHOIo CUrHana moxeT ObiTb MHOMO DOnNbLIE, YeM NoNoca YacToT n3aMepeHnun. Hanpumep, aHanuanpye-
MBI CUrHan MOXeT MMeTb COCTaBNsAwLWMe Ha JacToTax, npeBbilakowmx 25 k', HO y4YuTbiBalOTCA NMALLb
cocTaBnswoWmMe Ha Yactotax ao 2 klu. Heobxogmmo npuMeHsiTb HU3KOYaCTOTHbLIA PUNbTP, NCKITHOYatoLWniA
napasuTHoe HanoXeHue CNeKTpoB, C 4YacTOTOU cpesa No YPpOoBHI0 3 Ab npeBbillatlollen norocy 4acToT, B KOTO-
PDOW NPOBOAAT U3MepeHus. OcnabrneHre BHe NONOCHI NPONyCcKaHUA A0MKHO npeBbliwaTth 50 ab.

[TpunmeyaHnune— Hanpumep, bunbTp batTepBopta naToro nopsaka obecnevmBaet ocnabnenmne Ha 50 gb Ha
YacToTax, B TPU pasa npeBbllaLWmx 4acTtoTy cpes3a Ha ypoBHe 3 ab.

Ecnn Heobxoanmo npoBOANUTb M3MEPEHUHA rapMOHUK cBbille 15-ro nopsigka rnpyv HOMUHAalNIbHOM TOKEe
bonee 5 A U MUHUManNbHOW HeonpeaeneHHOCTU U3MEPEHUN, LieNecoobpasHO UCMONb30BaTL BHELLUHUNA LUYHT
NN AaT4UK TOKa, cornacoBaHHbIE Tak, YToObl obecnevynTb NPOXoXKaeHNUe HOMUHANLHOMO ToKa UCNLITYEMOro
TC.

Ona CH, npegHasHavYeHHbIX TONLKO AN U3MEPEeHUA rapMOHUK, TpeboBaHUS K TOMHOCTU NPUMEHSIIOT
TOJIbKO B OTHOLUEHUN N3MEPEHUSA TapMOHUYECKUX COCTaBNAOLLNX.

Onsa OoCTMXKeHnst TOUHOCTU, yCTaHOBNEeHHOW B Tabnuue 1, uenecoobpasHo npeaycmaTpuBaTbh B
KOHCTPYKLUUK C BO3MOXHOCTb NMPOCTON NOACTPOUKA C YEeTKOW MHAUKaUMen. AN 3Toro MoXeT ObITb NPUMEHEH
BHYTPEHHUN U BHELWHWN KannbpaTtop. HeonpeaeneHHOCTb 3HAYEeHUN BHYTPEHHETO KanmbpaTopa A0KHA
OblTb yKkaszaHa. [lorpelHOCTN, Bbi3BaHHble HaAUOOMNee BaXXHbIMW BNUSAOLWMAMK akTopamn (TemnepaTypa,
HanpskeHne anektponutaHna CU n 1.4.), A0MKHbI ObITb YCTaHOBNEHLI N3roToBUTenem kak ana CU, tak n ans
BHYTPEHHEro KanmbpaTopa (npu Hannu4unn).

5.4 Cxema UaMepeHUU N HanpsXXeHUue aneKTponuTaHus

5.4.1 CxeMbl naMepeHU ans oueHKU SMUCCUN
CXeMbl U3MepeHUn npusegeHbl Ha pUCYHKax 2 1 3.
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U, — HanpspkeHue «pasa — HeuTpanb» UCTOYHUKA anekTponuTaHus; U — HanpsikeHue Ha 3axumax UTC; Z, Z,, — nonHble conpo-
TUBNEHWS NPOBOAOB U BXOAHOM Lienn u3aMmepeHus Toka, AU — nageHue HanpsbkeHusi Ha conpotuenerHusax Z; Zy (AU = AU, + AUy );

L — dasHbin npoesoa; N — HeuTtpaneHbiv nposoa; MTC — UcnbITyemMoe TEXHUYECKOE CPpeacTBO

PUCYHOK 2 — Cxema n3amepeHnmn aMmccum B ogHoMasHbIX CUCTEMAaX

12



[OCT P 51317.4.7—2008

AU,

ATC

v
<
¥ S
> -
L <
J -
O O
O
-
@
C
m

_——
[
_.

AUy

U, — HanpsikeHune «dasa — HeuTpanby UCTOYHUKA 3NeKTponuTaHus, U — HanpsikeHne Ha 3axumax UTGC; Z; £y, — NONHbIe COnpo-
TUBINTEHUA NPOBOAOOB U BXOOHOWU Lenu uamepeHus toka;, AU — nageHue HanpsXXeHUsa Ha CONPOTUBNEHUAX ZL , ZN(A U= &UL + ,&UN);

L4, Ly, Ly — dasHble NnpoBoaa; N — HeuTpanbHbiv npoeofd; W TC — ucnbiTryemoe TeXHUYeckoe cpecTBo

PUCYHOK 3 — Cxema namepeHnmn ammccnm B TpexdasHbolX cuctemax

5.4.2 HanpsxeHue aneKkTponutaHua ansa uaMmepeHuMm aMuccumn

5.4.2.1 Obwme NoNoxeHus

[Tpn n3amepeHnax ¢ Lenbio OLEeHKN rapMoHUK noTpedbnsemoro toka Ao 40-1 rapMOHMKN YacTOThl CEeTU
ncnelTatensHoe HanpseHne U Ha 3axumax NTC OomKHO COOTBETCTBOBATL YCTAaHOBNEHHBIM HMXKe TpeDboBa-
HUSAM.

5.4.2.2 TpeboBaHusa ana TC c noTpebnsaembiM TOKOM He Bonee 16 A B ogHou hase

[pn ncneiTaHnax TC ¢ noTpebnaemblM TOKOM He Bbonee 16 A B oaHoN pase AomKkHO BbITb 0becneyeHo
COOTBETCTBUE creayonum TpeboBaHUSAM:

a) npunposegeHUM ncnbiTaHUA TC OTKNOHEHUA UCNBITATENTbHOIO HANPsPKEHUA OT YCTAaHOBITEHHOMO 3Ha-
YeHUA He AOJKHBI NpeBblWaTh £ 2 %, OTKIMOHEHUSA YaCcTOoThl NMUTAaHUS OT HOMUHAanNbHOIo 3HayeHnsa — = 0,5 %.
Ecnn ucneityemoe TC pyHKUMOHUPYET B onpedenieHHOM AMana3oHe U3MeHeHUN HanpsXXKeHUa 3NneKTponuTa-
HUSA, UCNbITaTeNbHOEe HanpsiXXeHne A0IMKHO COOTBETCTBOBATb HOMUHANBbHOMY HATNPAXEHUIO CUCTEMbI SMEKTPO-
CHabXeHUs, Ans NOAKMIOYEHUST K KOTOPOoW npeaHasHadeHo TC (Hanpumep, pasHoMy HanpsikeHuo 220 B,
COOTBETCTBYHOLEMY MeXasHOMY HanpskeHuo 380 B).

[na obnerveHUsa namepeHnn B TpexdrasHblX TREXNPOBOAHBLIX CETAX NPU OTCYTCTBUU HENTPAaNbHOMO NPO-
BOAHWKa gonycKaeTcd npuMeHeHe UCKYCCTBEHHOU HEUTpanbHOW TOYKU C UCMONMb30OBaHNUEM TPEX PE3NCTOPOB,
COMNPOTUBNEHUA KOTOPLIX YCTaHOBMNEHLI C norpelHocTbio 1 %. Lenb npumMeHeHnsa UCKYCCTBEHHOW HeUuTparnb-
HOW TOYKN — obecneveHne NpoBeaeHNs USMEPEHNN HANPSXKEHUS U MOLLHOCTU B 0AHOW dpase Kak Npu KOHAUIY-
paunn «dpasa — HeUTpanb», Tak U NP KOHpUrypauumn «dpasa — dgasar». lNorpewiHocTb namepeHmna toka UTC
B pe3ynbTaTe BIUSHUSA Harpysk BXoAHbIX Lenen HanpsxeHnss CU 1 nodbIX yCTaHOBNEHHbIX Lenen UCKY-
CCTBEHHOW HEUTpanbHOW TOUKM He A0MKHLI NpeBbiwaTh 0,05 %.

[TpunmeyaHune— BoMHOrMX cny4asix B MCNONb30BAHUM UCKYCCTBEHHOW HEUTPAIN HET HEOBXOAMMOCTHN, HO NMPU
ee NpUMEHEHUN CINeayeT yunTbIBaTb Psia peKoMeHgaumni. VIckyccTBeHHaAs HeUTPanbHas TOUKA MOXET BbITb CO3aaHa TPEMS
BXO4HbLIMW NONTHbIMW CONPOTUBIIEHUAMN BONbTMETPOB CH. B KavecTBe anbTepHaTUBLI NCKYCCTBEHHASA HEUTPAlb MOXET
BKI0YaTb B €65 NOMHbIE CONPOTUBMEHNS CYLLECTBYIIOLLMX LEenen Nnoc BXOAHbIE NOMHbIE CONPOTUBNEHNS BONbTMETPOB
CW. BO3MOXHO TakxXe, 4YTO LUenb MCKYCCTBEHHOW HEUTPAINN (NP HaNMM4YnMm) n BXoA4Hble CONPOTUBNEHNS BONIbTMETPOB MOTYT
ObITb COeANHEHDb!I TaK, YTODbLI HE BHOCUTL MOINPELHOCTU NMPU N3MEPEHNUN TOKA (T.K. HArpy3ka rnpuUCyTCTBYET HA CTOPOHE
NCTOYHUKA HanpsiXeHus npeobpasoBartens Toka). Bo MHOrmx apyrmx cnydasx norpewHoOCTN, Bbl3BaAHHbIE HAMPY304YHbIM
3PP EKTOM LLENU NCKYCCTBEHHOW HENTPANN U BXOAHbIMU NOJTHBIMWU CONMPOTUBNEHNAMU BONbTMETPOB ClU, MOryT BbITb CKOM-
NEHCUPOBAHbLI PErYNUPYIOLWMMU NETNAMN 0OPaTHOW CBA3N B UCTOYHUKE, BBOAUMbBIMU TaK, YTODbI NOrPELWHOCTN N3Mepe-
HUW, KOTOPbIE B MHbIX CNy4asiX MOrnu 66l BO3HUKHYTh, DaKTUYECKM OTCYTCTBOBANN. YAOBNETBOPUTENBHbIE PE3yIbTaThl,
NnpUBOAALLUME K TOMY, YTO YCTAHOBITEHHAS HEONPEAENIEHHOCTb U3MEPEHUWN HE MPEBLIWAETCH, MOryT 4aTb MHOIME gpyrne

KOHurypaumm;

b) B cny4vae TpexdgasHon CUCTEMBI SNEKTPOCHADXEHUS TpU MexXdasHbIX HANPSY)KEHUA OCHOBHOM YacTo-
Tbl AOJDKHBI UMeTh yrhbl pasoBoro casura 0°; 120° £ 1,5°%; 240° £ 1,5%;
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C) rapMOHUKN UCMbITATENbLHOrC HanpskeHUs U npuy noaxknovYeHnn n HopmMmanbHOM OYHKLMOHNPOBAHUNA
NTC He AOMKHBI NpeBLILLATL:

0,9 % — ana rapmMoHuK 3-ro nopsiaka

04% — » » 5-ro  »

03% — » » /-ro »

02% — » » O-ro »

0,2 % — Ans YeTHbIX rapMoHU4YecKnX coctaBndatownx ot 2-ro oo 10-ro nopsaaka

0,1 % — anda rapmoHundeckix coctasndatownx ot 11-ro go 40-ro nopsaka;

d) NMKoBOe 3Ha4YeHMe UCMbITATeNbHOro HanpshkeHUa AoJKHO cocTaBnAaAtb oT 1,404 go 1,424 cpea-
HekBaapaTU4YecKoro sHadyeHUsa 1 HaxoauTbCd B Npegenax yrna oasoBoro casura 87° — 93° oT MOMeHTa Npo-
XOXOEHUA HanpsiKeHUs Yuepes Hynb;

e) aMnnuTygHoe sHavyeHue nageHus HanpsxeHna AU Ha NonHOM ConpoTUBNEHUM NPOBOAOB CXEMbI U3-
MepeHUs U BXCOHOW LUenn nsmepeHnst Toka He AoJKHO npeBbiwaTh 0,5 B.

5.4.2.3 TpeboBaHna ana TC ¢ notTpedbnsiemblM TOKOM bonee 16 A, HO He bonee 75 A B oaHoN pase

[Tpn ncneiTaHnax TC ¢ noTpebnaemMmbiM TOKOM bornee 16 A, Ho He bonee 75 A B 0aHOU dpase AOKHO ObITh
obecne4vyeHoO COOTBETCTBUE cneaylowmnm TpeboBaHUSIM:

a) UCnblTaTenbHOE HanpsXeHWe AO0/MKHO COOTBETCTBOBaTb HOMWHaNbHOMY HanpsbkeHuo TC. Ecnn
ncneltyemoe TC pyHKUMOHUPYET B onpedeneHHOM AnanasoHe U3MeHeHUN HanpshkeHUa SnekTponuTaHug,
BbIXOAHOE HanpshXeHne A0MKHO ObITb HOMUHANBHBLIM HAMPSXXEeHUEM CUCTEMbl 3NeKTpocHabXeHNUa (Hanpu-
mep, 120 B, 220 B vunn 230 B ansa ogHodrasHbIX cuctem, 380 B, 400 B anga tpexdasHbix cuctem). [ina obnerye-
HUS U3MepeHUnNn B TpexdpasHbIX TPexXnpPOoBOAHLIX CeTaAX NPU OTCYTCTBUM HEeWUTpanbHOro npoBOAHUKA
agonyckaeTtca npuMeHeHne UCKYCCTBEHHOW HEUTPanbHOU TOYKM C UCNONbL30BaHNEM TpeX Pe3nCTopPOoB, CONPOo-
TUBNEHUSA KOTOPLIX YCTaHOBMNEHEI ¢ norpellHocTeio 1 %. Lenb npumeHeHna MCKyCCTBEHHOU HEUTPaNbHOM TOU-
Kn — obecneveHune NpoBeaeHUA U3MEPEHU HANPSPKEHNUA N MOLLIHOCTK B O4HOM dpase Kak npu KoHUrypaumm
«pasa — HeUTpanb», Tak K NPU KOHPpUrypaumm «pasa — gasar». lNorpewiHocTb namepeHnda Toka NTC B pe-
3ynbTaTe BMUAHUS Harpy3skn BXoaHbIX Lenen HanpsikeHnss CU n nodbiX ycTaHOBNEHHbIX LleNe NCKYCCTBEHHOM
HeUTpanbHOW TOYKM He gomkHa npeBbiwaTh 0,05 %;

b) OTKNOHEHUA UCTLITATENBbHOIO HaNPsSXXeHUA OT YCTaHOBNEHHOro 3HavYeHUda He OOMMKHBI NMpeBbIWaTh
+ 2 %, OTKNOHEeHUA YacToThl MUTAHUA OT HOMUHaNbHOTo 3HavyeHuss — + 0,5 %:;

C) Bcnydae TpexdpasHOU CUCTEMBI 3NTIEKTPOCHADXKEHUA HECUMMETPUS HANPSIXXKeHUA AoMKHa ObITb MEHb-
e 50 % ypOBHA 3NEeKTPOMarHMTHOM COBMECTUMOCTU NO HECUMMETPUN , yCTaHOBNEHHOTO B [2] (cM. makxke [3]);

d) rapMoHUYECKNe COCTaBMAKOLWLME UCTMbITATENBHOIO HanpsikeHUa U B pexxnme xonoctoro xoaa (bes
noaknoveHna NTC) He goMmKHBI NpeBbIlATh:

1,5 % — Ang rapmMoHuK 5-ro nopsigka
1,25% — » » 3-ron7-ro »
0,7% — » » 11-ro »
06% — » » O-ron13-ro »

0,4 % — Ans YeTHbIX rapMoHU4YecKnX cocTaBndatowmnx ot 2-ro oo 10-ro nopgaaka

0,3 % — ansa rapMmoHundyeckux coctasnawowmnx 12-ro v ot 14-ro go 40-ro nopsiaka

e) aAnsnpumeHeHna TpedoBaHUi, yctaHoBNEeHHbIXB OCTP 51317.3.12, mabnuysi 2 u 3, NONHOE COMpPo-
TUBNEHNE NCTOYHUKA SMEKTPONUTaHUAa AOIMKHO ObiTb TaKMM, YTODbI OTHOLLEHUE KOPOTKOro 3aMblkaHus R
(cm.onpepeneHne B OCTP 51317.3.12) bbino paBHO N NpeBbiano MuHUMarnbHoe sHaveHne R, (R e min)»
obecneunBatolee cooTBeTcTBME TC HOpMaM rapMOHUYECKNX COCTaBMSAOLWNX TOKa, NMPWY BO3MOXHOM BBee-
HUAW peaKTopoB. [Anda npumeHeHUs TpeboBaHun, yctaHoBNeHHbIX B FOCT P §1317.3.12, mabnuua 4, nonHoe
COMPOTUBMEHNE UCTOYHNKA SNEeKTPONUTaHNA AOIMKHO ObiTb Takum, 4YTobbl 3HadveHne R ., He MeHee 4YeM B
1,6 pasa npesbillano MMHMManbHoe 3HadeHne R ., obecnevnBatollee cootseTcTBMe TC HOpMamM rapmMoHu-

YeCKUX COCTaBNALLUX TOKa, NPU BO3MOXXHOM BBEAEeHUN PeakTopoB.

SCe

[TpumedyaHdwune—KoapduuneHTt 1,6 BBeaeH B CBA3U ¢ TeM, YTO And [ C, NOAKHOYEHHOIO K CUCTEME 3NEKTPO-
CHabXeHwusl, 3HaveHne R ., KOTOPOWU NpeBbIWaeT 3Ha4YeHne R ., min, YPOBEHb 3MUCCUN TAPMOHUYECKNX COCTaBNAOLWMX
TOKa BO3pacTaeT, vYTo BbINo yuTeHo npu yetaHoBneHnm Hopm B fOCT P 51317.3.12, mabnuuest 2 u 3;

f) monHoe conpoTUBNEHME UCTOYHMKA 3MEKTPONMUTaHUSA OOIMKHO YYUTBLIBATb MOSMHbIE COMPOTUBNEHUS
MPOBOJOB CXEMbl USMEPEHUSA U BXOAHON Lienu M3mMepeHuns ToKa.

[TpnmeyaHne—Bbibop ykazaHHbIX TpebOBaAHUN K MONMHOMY COMPOTUBMEHUIO U AONYCTUMbBIM UCKXKEHUSM
HaNPsKeHUs1 UCTOYHUKA SMEKTPOoNMTaHus NpeacTtaBnaeT cobon KOMNPOMUCC, YYUTBIBAIOLLMNA, YTO BbICOKOKA4YECTBEHHbIE
NCTOYHUKN 3NEKTPONUTAHUSA C BbICOKOW HArpy3koum No TOKY peaku. Bocnpon3BoaMmMoCcTb pe3ynbTaToB UCMbITAHUA NPU
NCNONb30BAHMUN PA3NNYHbIX NCTOYHUKOB 3MEKTPONUTAHUSA, COOTBETCTBYIOLWMX YKA3aHHbIM TPeOOBaHUAM K A0NYCTUMbIM
NCKXKEHUSIM HANPSKEHUS U NONMHOMY CONPOTUBNEHUIO, MOXET ObiTb HEAOCTATOYHOW. [10BTOPAEMOCTb pe3ynbTaToB Npw
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NCNoJib30OBaHUN OAHOIO U TOIO XK€ NCTOYHUKA 3NEeKTPOINMUTaHUA ABITAETCH yﬂ,OBHETBOpMTEHbHOF’I. Ecnn BO3MOXHO, criegayert
NCINoJ1b30BaTb NCTOYHWUKHU 3NEKTPOINNTAHUA C bonee HU3KNMU UCKAXKEHUSAMMN HalrpyaxXeHnyd n BHYyTPeHHWUM TNOJTHBIM COMNMpo-

TUBITEHNE M.

5.4.3 MouwHocTtb TC

MowHocTe TC, npn HeobXoAMMOCTU, UIMEPSIIOT C YYETOM 3HAYEHUW HanpsKeHUa Ha 3axumax U
(CM. pUCYHOK 2 nnun 3) u Toka, notpedbnaemoro UTC. Ecnn ncnonb3yroT UCTOUHUK SNEKTPONMUTAaHUA, BKNOYao-
LKA B cedsl nameputernb ToKa, MOLLIHOCTb TC U3MepPSALoT € y4eTOM 3Ha4YEHUN HANPSPKEHUA Ha 3aXKUMaX UCTOM-
HUKa 1 ToKa, noTpebnaemoro ATC.

5.5 OueHKa aIMUCCUU FTAPMOHUK

HwXe ycTaHOoBMNEHbI TPebOBaHUA K YCTPOUCTBaM NocTnpoLeccopHon cbpadboTkn B CU (CM. pUCYHOK 1).

5.5.1 'pynnupoBaHue n crnaxmuBaHue

[ns1 OLeHKMU rapMOHUK pe3ynbTaThl AUCKPETHOro npecbpasoBaHus Pypbe (cM. «Bbixoa 1» Ha pucyHke 1)
OOIMKHBIObITh, BO-NEPBLIX, CrPYNNUPOBaHbI TakK, YTOObLI NONYYUTbL CYMMY KBaAPaTOB 3HAYEHUN MPOMEXYTOYHbIX
cnekTparbHbIX COCTaBNAKRWNX MeXay ABYMSI CMEXHbLIMUA rapMOHUKaM B COOTBETCTBMU C pOPMYNon (8) U
pucyHkom 4. [pn rpynnupoBaHnM MCNONb3YIOT TONBKO MPOMEXYTOYHbIE CnekTpanbHble COCTaBNAoLME, pac-
NONOXXeHHbIe Bhille rapMOHUKM BTOPOro nopsiaka. PesynbtatomM rpynnupoBaHua ABNSAKOTCA rapMoHUYecKkne
rpynnbl Y ,nopsiaka h, COOTBETCTBYHOLME LieHTpanbHbIM COCTaBNSOLLMM HacTOTHBLIX 0bnacTen, 0TMEUEHHbIX
3an|/|B|<om Ha pucyHke 4. 3HayeHue Y p paccunTbiBatoT no cpopmyre (8). Ans cnuctem anekTpocHabxkeHms Yac-
ToTon 30 I'u (N = 10) 3HaveHune Y, , paBHo KOPHIO KBaapaTHOMY CyMMBbI KBagpaTa 3Ha4eHUsl rapMOHNYECKOW
coCcTaBnsAoLWEN nopsagka h rlmoc CyMMa KBaapaToB 3HAYEHWI CMEXHbIX CMeKTpanbHbIX COCTaBMASOLWMX Ha
nosnymnax ot n—4 gon + 4, nnoc NONoBMHAa KBagpaTta 3HavYeHUd cocTaBnsaoLlwen Ha No3nLnMmM N — 5, NC Nono-
BMHa KBaapaTa 3Ha4YeHUs cocTaBnsaoLwen Ha nosmumumn + 5:

2 _ 1,2 e, 2 (8)
Yon™ YC (Nh)-N/2 T 2. Y (N-hY+k §YC (N-h)+N/2’
K=(—N/2)+ 1

rae Ye (N.h) + k — CPeAHeKBadpaT/yeckoe 3HadeHue CrnekTpanbHOW COCTaBMAlollen, COOTBEeTCTBYHOLLEN
KOHKPETHOW YaCTOTHOW NO3ULUN ONCKPEeTHOro NpeocdbpasoBaHna Pypbe;
(N - h) + K— HOMep cneKkTpanbHOU COCTaBNALEN;

Yy, n — Pe3ynbTupytoLlee cpeHekBaApaTMieckoe 3HaueHe rapMOHNYECKON rpynmbi.

[apMoOHMYecKas rpynna HTeprapmoHu4eckas rpynna
h+2 h+4

g,

h+3 h+4 h+5 Bbixon
[Topsa0K rapMOHUKM DF T-BblMMCIUTENS

[TpnmMeyaHwune—[pynnMpoBaHNE NHTEPraPMOHUK NOKA3aHO HA PUCYHKE MU LWL AN NPOACHEHUS OnpeaeneHns
no 3.4.3 (06 OUEHKE MHTEPrapMOHUYECKUX TOKOB CM. NPUNOXeHne A)

PUCYHOK 4 — Cxema 06pa3oBaHnsi rapMOHNYECKNX N UHTEPTrapMOHUYECKUX Py
(ANs cucTem anekTpocHabxeHuns vactotom 50 ['u)

BO-BTOPbLIX, AOHKHO MPOBOAUTLCA CriaXnBaHne cpeHeKBaapaTU4EeCKUX SHaYeHUN Y, Kaaoro rapmo-
HAYECKOTo nopaaKa, paccyYUTaHHbIX B COOTBETCTBUM ¢ popMynon (8) (CM. «Bbixoa 2a» Ha pucyHke 1), cucnone-
30BaHMeM LUPPOBOro akBuBaneHTa oubTpa HU3KUX 4YacToT NepBOro nopsaaka ¢ NoOCTOAHHOU BpeMeHn 1,5 C,
KakK NoKasaHo Ha PUCYHKE 5.
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Yg,

z71 — 3aJeprKKka, COOTBETCTBYOLWAA ANMTENbHOCTU BPEMEHHOIO MHTEPBana usMmeperust; o, B — koshduuneHTol hbunbTpa, NpuBe-

NeHHble B Tabnuue 2

PuncyHok 5 — Cxema peanuiaumm unppoBoro punbtpa HU3KNX HYacToT

Tabnwuya 2— KoahbduumeHTbl crnaxumBawowero dunbTpa B 3aBUCUMOCTU OT LWLUMPUHBbI UBMEPUTENBHOIO OKHA

Yuecno neprnoaoes, Koa®puuneHT punbTtpa
COOTBETCTBYIOLLEE [lepuoa auckpeTtusauuu
YacToTa, U ONUTENBHOCTU (LUMPpOBOro PpunbTpa
MHTepBana namepeHus, HU3KUX 4aCcTOT), MC o B
N

50 10 ~ 1/200 8,012 7,012
60 12 ~ 1/200 3,012 7,012
50 16 ~ 1/320 5,206 4,206
60 16 ~ 1/267 6,14 5,14

3Ha4yeHne rapMoOHUYECKON COCTaBNALLIEN OCHOBHON YacToThl Yy, 4 (NP1 HEODXOANMOCTHN €ero BblMUCIIe-
HUs1 Npy ucnbiTaHusix TC knacca C no FOCT P 51317.3.2 u ans onpeaeneHnst koauLMeHTOB rapMOHUYECKNX
COCTaBMALWMNX NO 3.3 HACTOSIWErc ctaHaapTa) A0MKHO ObITb NMONy4YeHo ¢ y4EeTOM cpedHeKBaapaTU4eCcKnx
3Ha4YeHUN BennYnH Yy, 4 Ha «Beixoae 1» DF T-Bbluncnutens (CM. pucyHok 1) ¢ npuMeHeHneM npoLeaypsbl cria-
XUBaHUS cCUrHana, Kak ykasaHo BblLLe.

EcnuycTtaHoBNEeHHbIEe HOPMbl 3SMUCCUKX MOMeX NMpeaycMaTpuBaroT NpuMeHeHue Ko @ULUMeHTOB rapMo-
HU4Yeckux coctasnaownx THD, nnn PWHDH, v, PAcCcYMTbIBAEMbIX Ha OCHOBE cpeHeKBaapaTN4Yeckux 3HaYe-
HNN TaPMOHMUYECKMUX COCTaBNSAOLWNX Yy, ,, TO yKasaHHble KO3 PULIMEHTHI BBIYUCTISIOT B COOTBETCTBUN C 3.3 MO
pesynbTatamMm guckpeTHoro npeocbpasosaHna Pypbe (cM. «Bbixoa 1» Ha pucyHke 1).

EcnuycTaHoBNEHHbIE HOPMbl 3SMUCCUM NMOMeEX NMpeaycMaTpuBaroT NpuMeHeHne Ko PUUMeHTOB rapmMo-
Hyeckux coctasnsownx THDGy, THDS,, PWHD, \, vim PWHD , |, pacc4uTbiBaeMbIX Ha OCHOBe cpef-
HekBadpaTUn4eckmnx 3Ha4YeHUN rapMoHNYECKUX TPy Yg, » NN rapMOHNYECKMUX NoArpyn Ysg’ 5, TO YKa3aHHble
KO3 PULMNEHTBI BBIYUCTIAOT B COOTBETCTBUM C 3.3 HA OCHOBE BENUYKH, NoNTydaeMblX Ha «Beixoae 2a» (CM.pUcy-
HOK 1).

Ecnn B COOTBETCTBUAN YCTAHOBNEHHBIMWA HOPMaMM 3MUCCUN NOMEX HEODXOOANUMO CriaXXMBaHMe yKasaH-
HbIX BblLLE KO3 PULUMNEHTOB rapMOHUYECKMUX COCTABMNAOLLNX, TO AOMKEH ObITb NPUMEHEH LN POBON 3KBUBA-
NeHT pUnbTpa HU3KMX YacTOT NepPBOro nopdaka ¢ NOCToOAHHOW BpeMeHn 1,5 ¢, Kak nokaszaHo Ha PUCYHKe 3, co
3HaYeHnaAMn Ko bnLmneHToB No Tadbnuue 2.

Ecnn npun ncnblTaHUAX Ha COOTBETCTBUE HOPMaM 3MUCCUN HEODXOAUM pacyeT MOLLHOCTU P U Koaddn-
LeHTa MmoLlHoCcTU (Hanpumep, npu ucnblTaHUAX TC knaccoBCnbDno fOCT P S51317.3.2), TO BBINOMHAKT Crina-
XMBaHUe 3HavyeHU moayna P u koadppuumMeHTa MOLHOCTU, Kak YyKasaHo BhILLUE.

[TpumedaHune—JlonyckaetTcanpuMeHeHNE BHELWWHENO U3MEPUTEN S MOLWLHOCTU NMPU N3MEPEHNN HA UHTEPBATre
BpeMmeHn =~ 200 mc. 3HaveHus P, NoNyYeHHble OT BHELWWHENO NU3MEPUTENSA MOLWHOCTH, NOAAI0T HA BXO4 Bnoka crnaXXnBaHus
CW (cm. pucyHok 1).

[Ina obecnedyeHnst nNpoBeOeHUA KOOPAUHUPOBAHHLIX HaOMOAEHWA FAapPMOHUYECKUX COCTaBMSAHOLLIUX
(cM.TOCTP 51317.4.30) HeobXxoaMMO NPOBECTU AanbHeNLEee CrilaXXnBaHNE N3MEPEHHbIX 3HAaYEHUA, ANAYEro
pe3ynbTaTthl FPYNMUPOBAHUA CriekTparbHbIX COCTABMAOLLNX B COOTBETCTBUN C opMynon (8) odbegNHSAOT AN
nonyyeHUs cpegHeksagpaTUYeCcKkoro sHa4yeHns Ha MHTepBane BpeMeHW, paBHOM ANMTENTbHOCTU NATHaALUAaTU
NHTepBanoB U3MepeHus. ObbegnHEHHbIE pe3ynbTaThl A0KHbI OOHOBNATLCA Kaxable 200 mc (ANMUTEeNnbHOCTL
OAHOro UHTEpPBAana usMepeHus) Unu kaxkasle 3 ¢ (ANUTenNbHOCTb NATHAALATU MHTEPBANOB U3MepeHunsa).
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5.5.2 CooTBeTCTBME HOPpMaM 3IMUCCUMN

[nsa oueHKU COOTBETCTBUA HOPMaM 3MUCCUM NMPOBOANTCS cTaTtucTuyeckas obpabotka AaHHbIX B COOT-
BETCTBMUM C  TpeboBaHUSIMW, YCTAHOBMEHHBIMW B  COOTBETCTBYKLIMX CcTaHgapTax, Harnpumep,
[OCTPS1317.3.2,TOCTP561317.3.12,TOCTP 51317.4.30, [4].

5.6 OueHKa rapMoOHU4YeCKUX NoArpynn HanpsHkeHUs

[TpecbpasoBaHme Pypbe NPUMEHSIOT B NPeAnOoNIOXeHNN, YTO CUrHan siBNdeTca cTaunoHapHbIM. OAHaKo
B CUCTEMaX 3M1eKTPOCHaDXeHUA MOTYT UMeTb MECTO KoNnebaHMs HanpsiXXeHUd, 4To NPUBOANT Knepedave YacTul
SHEepPrunm OT rapMOHNYECKOWN COCTaBNAOLWEN K criekTpanbHBIM COCTaBNSAKLWMM Ha CMEeXHbIX YacToTax. Ona
MOBbILLUEHUA TOYHOCTU CLUEHKN HAaNPSKEHNIN rapMOHUK B CUCTEMAaX SNEKTPOCHADXEHUA BbIXOAHbIE COCTaBMAO-
LLie ancKpeTHOro npeobpasoBaHusa Pypbe Ha YacToTax, OTCTOAWMX HA 5 'L, AOMKHBI ObITb CIPYNMNUPOBaHLI B
COOTBETCTBUN C popMynon (9) U pUCYHKOM 6

k=1
2 2
Ysg,h :kz1yc,(N-h)+k.

(9)

NHTeprapmoHnyeckas
[[apMOHMYecKan nogrpynna LeHTPUpOBaHHas noarpynna
h+ 2 h+4

h+ 1 h+3 h+4 h +5 Bbixoa auckpeTHoro
[TopsiaoK rapMOHUKW npeodpa3oBaHuA
dypbe

[TpnmeyaHnwue—Illpoueagypbl ganbHeENLWEro 06 begMHEHNA AaHHbIX A5 OLUEHKWN MOATPYNN HANPsXeHUs ycTa-
HOBNeHbIB OQCT P 51317.4.30.

PucyHok 6 — Cxema 0bpaszoBaHns rapMOHUYECKMX MOArpynn u UHTEPrapMoOHUYECKUX LLEHTPUPOBAHHbLIX Noarpynn (41
CUcTeM anekTpocHabxeHmna yactotomn 50 [u)

6 Opyrve npyMHUMNbLI aHanNn3a

[MpumeHeHne CU Ha oCHOBe AUCKPETHOro npeobpasoBaHusa Pypbe YCTAHOBMNEHO B HACTOSILLEM CTaHAAP-
Te B Ka4ecTBe onopHoro cnocoba nsmepeHunn. OgHako 3To He UCKMTIoYaeT NPUMEHEHUS APYTUX MPUHLMNOB aHa-
nn3a, Taknx Kak npumeHeHune 6aHKoB LU poBbIX QUNLTPOB UNWU BEUBNET-aHannsa.

Kpome Toro, He ucknovaetcsa npumeHeHue CU ¢ Mmanon gnnutenbHOCTLIO MHTepBana usMmepeHus (BNnoTh
00 oaHOro nepunoaa), ocobeHHo B npubopax HU3KoM cToumocTn. OgHako npumMmeHeHne tTakmux CW ana oueHku
COOTBETCTBUSA HeCcTalUMOHaPHBLIX CUTHANOB HOpMaM 3MUCCUN He O0MNMYyCcKaeTcsl, Tak Kak oLleHKa HecTaluoHap-
HbIX CUTHANOB HE MOXET BbITb NpoBeAeHa NP Manoun WMpUHe N3SMepPUTENbHOMO OKHa.

TpeboBaHua kK CU, npUMeHSoLLUM anbTepHaTUBHbIE NPUHLMMBLI aHann3a, 4O/MKHbI y4UTbiBaTb HEONpe-
OeneHHOCTb M3MepeHunin, 0OyCnoBEHHYHO BCEMI BO3AENCTBYOLLIMMU hakTopamMu, BKNOYas HeCcTaLMOHAaPHbIN
XapakTep curdana, napasmTHble HanoXeHUs CreKkTPoB U NOTEePU CUHXPOHM3aLun. HeonpeaeneHHoCTb n3me-
pPeHUN AOIMKHa COOTBETCTBOBATL TpeboBaHNAM, yCTaHOBNEHHbIM B pasaene 5.

7/ llepexogHbiV Nnepuon

B C pekomeHayeTca NPUMEHATb MeTo rpynnmpoBaHns, ocobeHHo npun hnioKTYUPYIOLLINX Harpy3Kax.

BMmecTe ¢ TeM npu ncnblTaHnax TC Ha COOTBETCTBUE HOPMaM rapMOHNYECKUX COCTaABNAOLWNX NOTPebnsi-
emoroTokanofOCTPS1317.3.2nlOCTP51317.3.17200NnyckaeTcs B TeHYeHMe nepexogHoro nepuoaa npume-
HeHne CW, cooTBeTCTBYHOLWUX TpeboBaHUsIM, ycTaHoBneHHbiM B [OCT P 61317.3.2, npunoxeHue b,
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rnoopa3zoesnibi b.1 — b.5.[1pn 3TOM B NpOTOKONaxX UCMbITAHUN yKa3bIBaloT: «MaMepuTensHasa annapaTypa cooT-
BeTcTBYEeT TpeboBaHmam FOCT P 51317.3.2—2006, npunoxeHue b, nodpaszoenbib.1 — b.5».

[TpnmedaHune—HeobxognmocTb NEPEXOAHOIO NEPNOLA CBA3aHa C TEM, UTO ANA NPUMEHEHUA MeToAa rpyn-
nMpoBaHus no 5.5.1 Tpebyetca BHeCeHNEe nameHeHnn B [5] n [6], kacarowmxes TC onpegeneHHbiX BUAOB {(HaNnpumep,
NCMONb3YIOLWNX CAMMETPUYHOE MHOTONEPNOAHOE yNpaBieHue).

8 OOwme TpebOBaAHUA

N3roToBUTENDL ACIMKEH YCTAaHOBUTL paboune ycrnoBuda npumeHeHna CU 1, no BOSMOXHOCTW, rpaHmLbl
O0NYCTUMON MOTrPeLlHOCTN, 0OYCNOBIEHHON:

- UI3BMEHeHUAMU TeMNepaTyphbl;

- IBMEHEHUSAMW BNaXKHOCTU;

- UIBMeHeHNUAMU HanpsixeHus nutaHnga CH;

- KOHAYKTUBHBIMW 3NEeKTPOMarHUTHEIMKU MoOMeXamMun, BO3AeUCTBYIOLWUMUM NO CETU 3NEKTPONUTaAHNA;

- OOWLIMMU HECUMMETPUYHBIMUM HANPSPKEHUAMK NOMEX MeXAay BXoaHbIMK Luenamn CU, 3axknumamm nutato-
LLLero HanpskeHUsa U 3aXKMoM 3a3eMieHus,;

- BO3AeNCTBUEM 3NeKTPOCTaTUYECKUX pa3psaaoB;

- BO3AENCTBMEM PaanovaCTOTHBLIX 3NEKTPOMarHMTHLIX NONen.

[Tpyn NnpUMeHeHUn TpeboBaHun [/] K 6be30nacHOCTU 1 U30NALUUK creayeT yYnUTbIBaTb, YTO BXOAHLIE Lienu
HanpskeHnsantoka CU MoryT ObITb HEMOCPEACTBEHHO NMOAKMIOYEHBI K CETEBBLIM NMPOBOAHMKAM Mo Hanpske-

HAEM.
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[MpnnoxeHwne A
(cnpaBo4HOe€)

U3MepeHUne nHTeprapMoHUuK

Cnempaan bl€ COCTaBITAKRWNE HA HACTOTaX, PACroNoXeHHbIX MeXXAy ABYMA nocregopareribHblMU rapmMmOoOHNYECKN-
MW HYaCTOTaMW, BO3SHUKAKT MNMpWU HAalindynnn B CUTHal1€ MHTeprapmoHUNHYeECKNX COCTaBITAKLWNX. IcTOYHUMKaMWM UMHTEePIrapMOHN-
HECKNX COCTAaBITAKWNX, B OCHOBHOM, ABJITAKTCH.

- TC, BbI3bIBaOWME NUBMEHEHNSA AMMNNIUTYAbLI N/ MNn yrna gpas3oBoro casura OCHOBHOW COCTaBIAOWEN N/NTN TAPMOHN-
YECKUX COCTaBMAILWMX, HANPUMEP, SNEKTPONPUBOA C UHBEPTOPAMMU;

- CUINOBbIE 3MEKTPOHHbIE YCTPONUCTBA, YaCTOThl NEPEKITIOYEHUN KOTOPbIX HE CUHXPOHU3NPOBAHbI C YaCTOTON CUCTE-
Mbl 3NTEKTPOCHADXEeHWs, HanpuMep, NCTOYHUKN NMUTAHUSA « NEPEMEHHbIN TOK — MOCTOSAHHbIN TOK» U KOPPEKTOPbI KO3thdhu-
LUMEHTa MOLWHOCTH.

MHTEprapMoHnKn B CUCTEMAX 3NEKTPOCHADXEHNS, B YaCTHOCTU, NPUBOAAT K:
- BO3HUKHOBEHUIO NOMEX B YCUIMUTENSIX 3BYKOBOW YaCTOThI;
- BO3HUKHOBEHUIO AOMONHUTENBHbBIX MOMEHTOB B 3NeKTPoABUraTensix u reHeparopax;

- HapyLWeHnto paboTbl YCTPOUCTB, OCHOBAHHbIX HA U3MEPEHNN MOMEHTOB NEPEXoaa HanpsXKeHUsi Yepe3 HyMNb, Hanpu-
MEpP, PErynsiTopoB CUITbl UCTOYHUKOB CBETA;

- BO3HUKHOBEHUIO NOMEX B KaTYLLUKaX UHAYKTUBHOCTU (IBIEHUE MarHUTOCTPUKLUUN);

- DITOKNPOBAHUIC NN HAPYLWLEHUIO PaboTbl NPUEMHUKOB CUTHANOB, NEPeJaBaeMbIX B S3NEKTPUHECKMNX CETAX, UCTONb-
3YIOLWMX KOHTPONb NyNbCaLun.

Cxema namepeHnmn MHTEpPrapMoHUK TOKa A0IKHA NCNONb30BaTb 0OLWKWe NPUHLWNDI, YKa3aHHblie B 5.4.

CnekTpanbHble COCTaABNAWMNE, OTHOCALWMNECS K UHTEPrapMOHUKAM, OObIMHO M3MEHSIOTCH NO aMNNINTyAe M NO Yac-
TOoTE. [ pynnnpoBaHne CrekTparnbHbIX COCTaABNAILWMX B UHTEPBAre 4YacToT Mexay nocnegoBaTteibHbIMU TAPMOHUYECKNMN
COCTaBMSAKLWMMM 06pA3YET MHTEPTraAPMOHUYUYECKYIC TPYNMNY. ITO rPyNnNMPOBaHNE MO3BONSAET YH4ECTb 3HAYEHUS CNEKTPAlb-
HbIX COCTaBNALWMNX, BO3HMKAIOLWMX MEXAOY ABYMS NocrneaoBaTenbHbIMU rAPMOHUKAMUN, @ TaKXKe y4eCTb pe3ynbTaTbl OMoK-
Tyauun rapMmoHuK. BeipaxeHue A.1 no3BonseT paccynTatb 3Ha4YeHUE MHTEPrapMOHUYECKOWN TPYInbl B 3aBUCUMOCTU OT
4aCTOTbl TAPMOHUYECKOWN COCTABNAOLWEN:

N1 (A.1)

2 2
Yion= 2. YE (Nh)sk-
k=1

[TpunmeyaHwune— BKOHTEKCTE TpebDOBaHNN HACTOAWEro cTaHaapTaig, hnpeacraBnsiet cobom MHTEPrapMOHU-
YecKyto rpynny nopsgka h (cm. 3.4.3 v pucyHok 4). [lnsa uenen HacTosALWero ctangapra cpegHekBsagpaTtnyeckoe aHa4veHne
MHTEPrapMOHUYECKOW rPYNMbl MeXay rapMoHukaMmu nopsiaka hn h + 1 obosHavaetcs kak Y;, p. Hanpumep, rpynna mexay

g
h =5wuh = 60bosHaqaeTcs Y, 5.

BnvsHne konebanmnm amnnutya n yrnoB Hha3oBoro CABUIra rapMoOHUK MOXET ObiTb YAaCTUYHO YMEHbLLEHO MPU UCKITHO-
YeHUU N3 BbipaxkeHus (A.1) cnekTpanbHbIX COCTaABNAKLWMX, HENOCPEACTBEHHO NMPUNerarWwmx K rapMoHNYEeCKUM HacToTaMm.

[lnsa onpepeneHns cpegHekBagpaTUYecKoro aHa4YeHus stg ;, UHTEPrapMOHUYECKOW LIEHTPUPOBAHHOW NMOArpymnmbl Crek-

TpanbHbIE COCTABNAOWME, T.€. pe3ynbTaTbl ANCKPETHOIO NpeobpasoBaHus Pypbe (CM. «Bbixog 1», pucyHoK 1) AOMKHbI
ObITb MeperpynnmMpoBaHbl B COOTBETCTBUN C BbipaXXeHnem (A.2) (cm. 3.4.4).

N-2 (A.2)

2 7
Yisan = 2. YE (Nh) ik
k=2

rae Yo (N- h) + kK — CPEAHEeKBaJpaTNYEeCKne 3Ha4eHUs CMNEeKTPanbHbIX COCTABNAOWMX ANCKPETHOTO npeobpasoBaHus
Pypbe, pacnonoXeHHbIX BblWe YaCcTOTHOW NO3NLNN TApMOHUKM nopsaka h;

stg, H — CpedHekBagpaTtn4eckoe 3Ha4eHne UHTeprapMoHUYEeCKON LeHTPMPOBaHHOW Noarpynnel nopsiaka h.

Hanpumep, MHTeprapMmoHnyecKkas LeHTpupoBaHHas nogrpynna mexay h = 5n h = 6 o6o3HavaeTtcs Y!-Sg s(CM.3.4.4m
PUCYHOK 6).

[TpyumMmevyaHNHs

1 Tak Kak HecTauuOHapHbIe rapMOHUKU Bbi3bIBAOT 06pasoBaHne BOKOBbIX NONOC, BIM3KNX K YacTOTaM rapMOHUK,
cnekTpanbHble cocTaBnsawwme ansa k=1, 9unn 11, HenocpeACTBEHHO NpUNeraLme K paccMmaTpmBaeMbiM rapMOHUKaM,
MOTYT OTpaxaTb U3MEHEHUSA aMNNNTya MnNn asoBbIX YrNoB rapMmoHnk. OHK, crnegoBaTenbHO, AOMKHbI ObliTh NCKMIOYEHbI
01151 TOro, YTobH bl 06pa3oBaTh UHTEPrapMOHUYECKYIO LEHTPUPOBAHHYIO noarpynny. Cm. Takke pUCYHOK 6.
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2 Ecnv npoBognTCs OLEHKA TOMBKO rapMOHUK, TO TPyNnNupoBaHneE NPOBOANTCH B COOTBETCTBUN C BblpaXXeHnem (8).
Ecnun rapmoHUKM U MHTEPrapMOHUKN OLEHUBAIOT NO OTAENBHOCTU (NPU ncnbiTaHUAX TC, cnoCOBHbBIX FrEHEPUPOBATL MHTEP-
rapMOHUKN), CNEKTParnbHbl€ COCTABNAWMNE, HEMNOCPEACTBEHHO NPUNErawmne K rapmoHunke (ans k = —=1un + 1), rpynnupy-
IOT COBMECTHO C 3TOMN rapMOHMKOWN A48 06pa3oBaHns rapMoHUYECKOW noarpynnel nopsigka . Ocrtarwmecs CnekrparnbHble
coctapnsiwowme (ana kK ot 2 ao 8) rpynnupytoT A4ns 0dpasoBaHUS MHTEPTrapMOHUYECKON LEHTPUPOBAHHOW NOArpynnb!
nopsaka h B COOTBETCTBUU C BblpaxkeHnem (A.2). CM. TakKe PUCYHOK 6.

CrnaxXmBaHue MHTEPrapMOHUYECKUX FPYNN U MHTEPrapMOHUYECKMX LEHTPUPOBAHHbLIX NOArpynn NpoBOAAT TEM XKeE
CNOCOBOM, YTO U NPU N3MEPEHUN TAPMOHUK, CM. 5.5.1. CrnaxmBaHme oTAENbHbIX UHTEPrapMOHUYECKUX COCTaBIAOWMNX
NPOBOAUTB HE PEKOMEHAYETCS.

TpeboBaHMA K NOrPeLHOCTN N3AMEPEHUN MHTEPrapMOHMK MOEHTUYHbBI YCTAHOBITEHHBIM ANS N3MEPEHUS TaPMOHUK
(cm. Tabnuuy 1).

[MpnnoxeHve B
(cnpaBoO4HOE)

N3amepeHnda Ha YacToTax Bbille 0obnacTu 4YacTtoT rapMoHuK ao 9 kll'y

B.1 O6bwmne nonoxeHwuns

CocTaBnsitowme CUrHanoB (TOKOB UMW HANPSIXXEHUW ), HaCTOThl KOTOPbIX PacnonoXeHb! Bbille 4acToTbl 40-1 rapMOHU-
Kn (NpmbnuanTenbHO 2 Kl U), HO HUXE BEPXHEN TPaHULbl NONOCHI HU3KKMX YacToT (9 Kly), obycnoBneHbl HECKONMbKMMMU
ABITEHUAMM:

- NIPUMEHEHNEM YCTPOUCTB yrpaBleHns B UCTOYHUKAX 3MNEKTPONMUTaHUSA, NCMONMb3YIOWNUX WNPOTHO-UMMNYNBCHYIO
MOLYINALUNIO, AEUCTBYIOLLMX HA CTOPOHE NOAKIIOHYEHUS K SNTEKTPUYECKOU CETU (CUHXPOHN3NPOBAHHbBIX NN HE CUHXPOHN3W-
POBAHHbLIX MO OTHOLWEHUIO K HYaCTOTE CETU), HANPUMEP, UCNONb3YEMbIX B aKTUBHbLIX CUCTEMAX KOPPEKUMU KoahPpurumneHTa
MOLLHOCTM;

- nepegaven CUrHarnoB B SNEKTPUYECKUX CETHX;

- UHXEKUMEN NOMEX B CUCTEMbI ANMEKTPOCHADXeHUs OT nogkntodeHHblX TC, Hanpumep, npeobpasoBaTenen Hanps-
XEeHUS,

- KONebaHUAMN HANPSXKEHUA U TOKA, HAaBeAEHHbIMW Y3KOMOMNOCHBIMU PaaANON3Ny4EeHUSMMN.

CocTaBnsirowme CUrHanoB Ha YacToTax Bblle 06ractn 4actoT rapmMmoHnK 4o 9 Kl u Mmoryt npeactaBnsaite COO0ON CUrHa-
Nbl HA OTAENbHbIX YacTOTax NN LLNPOKOMONOCHbIE NPOLECCHI.

NameperHns 3TUX CoCTaBNALWMNX HE TPEDBYIOT BLICOKOIo paspeLlleHns No Yactote. BMecTo 3Toro obbIvHO NPUMEHSAET-
CSA rpyrnnMpoBaHne 3HEPIrun aHanmnanpyemMbiX CUrHanoB B 3apaHee YCTaHOBIIEHHbIX Monocax 4acToT.

[nsa 4yacToTHOro aHanm3a pekoMmeHayeTCs UCMoNb30BaHME ANCKPETHOro npeobpaszoBanunst Pypbe B COOTBETCTBUU C
pasgenom4.

OpagHa n3 TpyaHOCTEN NPU aHanuae crnekTparnbHbIX COCTaBNAKWMX B nofioce YactoT oT 2 4o 9 Kkl 1, uMmetowmx manble
aMnnNuTyabl, CBA3aHa C UCKIIOYEHNEM BITUSIHUS 3HAYNTENBHO BOoNee MOLWHbBIX CUTHAaNoOB rapMOHUK HU3KOro nopsigka. Hns
TOro, YTOObLI OTPUNBLTPOBATL CUTHATNBI TAPMOHMK HU3KOIO Nopsigka, cneayet NPUMeHATb SKkBuBaneHT cetn (3C) (cMm. pucy-
HOK b.4). Ecnuucnoneayetcsa 3C, To ucnbiTatenbHOE HaNpsiXxXenne, nogasaemoe Ha M TC npu namepeHnsix CoCcTaBNAloLWNX
noTpebnsiemoro Toka B nonoce ot 2 40 9 kKl u, MoXeT BbIThb NONYy4EeHO HENOCPEACTBEHHO OT pacnpeaennTenbHON 3NEKTPU-
YECKOW CETU HMU3KOIro HanpsiXeHus (Npu yCroBuKW, YTO HaNpsiKeHne sIBNSETCH A0CTAaTOYHO CTabunbHbIM U OTKINOHEHUA
HaNPSPKEHNS N YaCTOThl HAXOAATCSH B Npeaenax yCTaHOBNEHHbIX A0MYCKOB). ECnn HeobXxoanmble HaNpPsXKEHNE NYACTOTA HE
MOryT ObITb NONMy4YeHbI OT pacnpegenuTenbHON ceTn OBLWEro Ha3Ha4YeHNs, TO B KAYECTBE anbTEPHATUBLI MOXET ObITb
NPUMEHEH NOAXOASALWMN NCTOYHUK SNEKTPONMUTAHUS.

B HekoTOpbIX cny4vasx, ecnu KoHCTPyKUns CU BkntovaeT B cebsa KombuHaunio BHyTPEHHUX punbTpoB n C obnagaer
NOCTaTOMHO BONbLLIKMM AMHAMUYECKUM ANana3oHoM, aHanua B nonoce ot 2 Ao 9 kKl u BO3MOXeH 6e3 NpUMEHEHUS SKBUBA-
NeHTa ceTu.

B.2 OcHOoBHOe cpeacTBO N3MEPEeHUN

CW B nonoce vactoT oT 2 Ao 9 kl'y A0MKHO NCcnonb3oBaTh ANCKPETHOE NpeobpasoBaHmne Pypbe B COOTBETCTBUN C
4.4.1 C UBMEHEHNAMN, YYNTLIBAICLLMMIN CBEAEHUSA, NPUBEAEHHbIE B HACTOALWEM NMpunoXxeHuu. [lpexae Bcero nonoca vac-
TOT BHELWHUX NpeobpasoBartenen HanpsHXKeHns U Toka gomkHa obecnevmBaTtb NpoBeAeHUe N3MepeHnn B nonoce ot 2 Ao
OKI'U. Y4nTbiBas HU3KNE YPOBHU N3MEPSEMBIX CUTHANOB, LenecoobpasHo npumeHeHne B CV nonocosoro ounetpa, ocnab-
NSAWEro amnnnTyabl OCHOBHOW COCTaBNALWEN W CUTHANOB Ha 4vacrtoTtax cebolwe 9 klu. OcnabneHne OCHOBHOW
COCTaBIMSAKLWEN A0MKHO npeBbiwaTh 560 pa3s (55 ab).
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MpuUMeEYaHNe— 3HauyeHUs1 U3MEPSIEMbIX COCTABMSIOWMX CUTHANOB B CPABHEHWM CO 3HAYEHWSIMU TOKOB W
HanPsKEHNI OCHOBHOM YacTOThl paBHbl 0T 2 - 10 0o 5- 1072

YacTtoTa gueckpeTtmnaaumm gomkHa bbiTb BbibpaHa B COOTBETCTBUM C YCTAHOBITEHHBIMU NPaBUnamm aHanmaa CurHa-
NOB Tak, YTOObI MOXHO ObINO U3MEPUTL YAaCTOTHbIE COCTaBNAOWME 40 YacToThl 9 Kl U BKNtoUMTENbHO. [lJomKkeH bbiTb NpuMe-
HEH BPEMEHHOW MHTEPBAn namepexHun anutenoHoctbto 200 mc, cooTBeTCTBYHOWMK NpnbdnnantensHo 10 (12) nepnogam
OCHOBHOWM 4acCTOTbl CUCTEM 3neKkTpocHabxeHns vactoton 50 (60) ['u. CnegoBaTenbHO, YacTOTHOE pasaerieHne Mexay
nocneaoBaTeNbHbIMU CMEKTPAaNbHbLIMW COCTABIMAOLWNM U Yc, . Oynet 5.

TpeboBaHUA K CUHXPOHU3ALMN HACTOThl ANCKPETU3aLMN CHaCTOTON CETU HE YCTAaHABNMBAIOT.

CpeaHekBagpaTtnyeckoe 3HavYeHue CrnekTpanbHOW COCTaBMALWEN Ha 4vactote f 00603Ha4YeHo Yc, 5 Hanpumep,
Yc, 3160 O3HAYAET cpegHeKBagpaTnYeckoe s3HaueHne cocTaensowen Ha vactote 3160 1.

ns nameputenbHbiX BXOA0B TOKAa M HanpsikeHnsa CU npumeHsatoT TpeboBaHus, yCTaHOBNEHHbIEB 5.1 N 5.2 COOTBET-
CTBEHHO.

B.3 NpynnupoBaHue

HaHHble, npeacraBnawme cobon pesynbTarsl AUCKPETHOro npeodbpasoBaHnsa Gypbee (CM. pucyHoK 1, «Bbixoa 1»),
OOIMKHbI BbITE CrPYNNUPOBAaHLL. [ pynnNnMpyoT AaHHbIE, OTHOCALWMECS K nonocam YacToT wmnpuHon 200 U, HaYnHas OT nep-
BOM NonocbklvYactoT wmnpuHown 200 U, pacnonoXXeHHOW HENOCPEACTBEHHO 38 06NacTbo YacTOT FAPMOHUK (CM. pUCyHOK B. 1).
LlenTpanbHas yactoTa nepsouv rpynnel pasrHa 2,1 kKl u ansa cnctem anekrpocHabxennsavactoton 50 Mum 2,5kl 4 — ans cuc-
Tem 60 ['y. CpegHekBagpaTnyeckoe aHa4vYeHue rpynnbl 48 KaXX4ou rnonockl HacToT YB! p, ONpeaensioT no popmyne

h+100 'y (B.1)

2
Ygp = D> Y&+
feb 9570

[TpumevyaHwmns

1 npnHa nonocel 4acToT rpynnmMpoBaHnA yCTaHOBINEHA B COOTBETCTBUN C LLMPUHOW MONOCHI MPONYyCKaHUSA N3MeEpPK-
TenbHoro npuemunka CUCTIP gnavactotor9 o 150kl u (em. rOCT P 51318.16.1.1, nonoca yacmom A).

2 3HadveHus ueHTpanbHOW YactoTbl, Hanpumep, 2100; 2300; 2500 Ny cnyxaTt 0603HAYEHNSMN COOTBETCTBYIOLLEN
NONOCHI HacToT rPyNnNMpoBaHust. Hamebicliee 3Ha4YeHne yeHTpanbHon YacToThl paBHo 8900 [y (cm. pucyHOK B.1).

3 nsa cuctem anekTpocHabxeHusa yactoton 60 U K HacToTam, pacnonoXeHHbIM BbilLe 001acTn YacToT rapMOHMK,
OTHOCHAT YacToThl, NpeBbiwatowme 2400 [ u.

4 Ecnn BobnacTtb 4acToT rapMOHMK BKNOYAOT rapmoHukm ao 50-ro nopsigka, dopmyny (B.1) npumensatoT ans
h > 2500 'y gnsa cnctem sanekrpocHabxenma 50 M'um h 23100 'y — ans cuctem 60 [ .

Ye, £

C,

T

Y8900
35 nonoc yactor - ——————————

9000—»

PucyHoOK B.1 — Cxema pacnpegeneHusi nonoc 4actoT Npu n3aMmepeHusax B obnactm ot 4acTtoTbel rapmoHukmn 40-ro nopsaka
(Ans cnctem anekTpocHabxeHuns yvactoton 50 u) n go vactotbl 9Kl L

B.4 Cxembl namepeHnn and oLueHKN 3MUCCUN

Onsa ynydweHnsa NOBTOPAEMOCTU PEe3yNbTaTOB U3MEPEHUN MPU OLEHKE 3IMUCCUN CIrieayeT YCTAaHOBUTb U NOAOEPXKU-
BaTb NOCTOAHHOE 3HAYEHUE MONHOIo CONPOTUBIIEHUSA NCTOYHUKA SNEKTPONUTAHUA (SNEKTPUYECKON ceThn). [1Na 3TOro Mex-
oy 3aXumamm UCTOYHMKA anektponutaHms n 3axummamm WUTC pomkeH ObiTb BKMNOYEH 3KBMBaneHT cetn (3C),
obecnevunBaro WM YCTAHOBNEHHOE 3HAYEHME NONMHOro CONPOTUBIIEHUSA B Nonoce 4YactoTt o1 2 Ao 9kl u. MNoaknioveHne 3C
NoKa3aHo Ha pucyHkax B.2, B.3 (3C-1 — ogHodasHbIin akBUBaNeHT ceTn, 3C-2 — TpexdasHbI IKBUBANEHT CETH).
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[TpnumeyaHwue—I[lpn namepeHnax cCoCTaBnAWMX CUTHANOB Ha YacToTax HUxe 9 kI 4 npuHAT nogxopn, ycra-
HoBneHHbIN B[ OCT P 51318.16.1.2.

NTC

G — UCTOYHUK 3NEKTPONUTaHUS; Lo — BHYTPEHHee NonHoe ConpoTUBNEHNE UCTOYHUKA 3NeKTponuTaHusa, M — cpefcTBo U3MepeHuu;
9C-1 — oaHo(asHbI SKBUBANEHT ceTU; Z, , — BHyTPEHHEee NONTHOe CONPOTUBNEHUE CPeacTBa U3MEPEHUN; { prrr— NoTpebnaemMbIn
TOKATC; L — dasHbin nposoa; N — HentpanbHbiXn NpoBoa; PE — npoeoa 3awmTtHoro saszemnenus; UTC — neneliryemoe TeXHn4eckoe

CpeaCcTBO

PUCYHOK B.2 — Cxema namepeHnm aMmmccmnm coctaBnsaowmx notpednsemoro toka TC B ogHoMhasHbIX cucTemax

L1

; =|. -
L3 3C-2 NTC
, 1
" e

CW

IC-2 — TpexdasHbiv 3kBuBaneHT cetu; L1, L2, L3 — dasHble npoeoaa; N — HentpanbHbIV NPpoBoa; PE — NpoBoad 3aLLUTHOTO 3a3em-
neHusa; UTC — ucneityemoe TeXHU4eCcKoe CpeacTeo

[TpunmeyaHwmne—KoHcTpykumsa IC-2 aormkHa BKNo4YaTh B ¢ebs Tpyu oaHOda3HbIX 3KBMBaNeHTa ceTn (Heun-
TpanbHbl€ NPOBOAHUKN COEANHSIOT BMECTE).

PucyHok B.3 — Cxema namepeHnm ammccunm coctasnsaowmx notpedbnsemoro toka TC B TpexdpasHbIX cncremax
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Cxema 3C npeacraBneHa Ha pucyHke B.3 (ans ynpolweHns npueeaeH oaHoMasHbIN 3KBUBANEHT CETU)

225 MKIMH 3.4 OMm
Ly Ly Ry 3
500 MKIH 700 MklH 0,025 Om

Ry
0,1 OM

50 mk®P

K MCTOYHKMKY UCNbITATeNbHOro
HanpsHKeHus
KUTC

PE PE

Pucynok B.4 — SkBuBaneHT cetn agnsa ucnoitanmn TC ¢ notpebnaembiMm TOKOM He Bornee 16 A

[Tpy N3MEPEHNN TOKOB NX 3HAYEHUS A0MKHbBI ObITb U3MEPEHL! B NPOBOAHMKAX, coeanHsitowmx 3C n N TC (Hanpumep,
B TOYKe B, cM. pucyHoK B.3).

[TpumedaHne—Ecnn ncnonb3yeTcs NCTOYHUK SMEKTPONUTAHUSA MEPEMEHHOIO TOKA, €ro MHAYKTUBHOCTL W
aKTUBHOE CoMnpoTuBneHmne He aosmKHbl npeBbiwaTth 160 MK H K1 0,1 OM COOTBETCTBEHHO.

B.5 TpeboBaHuA K XxapaKTepncTuKam npoLecca namepeHuns

HeonpeaeneHHoOCTb namepeHnn B uenom cydetom CUnmnamepntensHOro wyHta nnm tpaHcgopmartopa Toka He 4or-
XHa npeBblwaTtb 10 % 3Ha4YeHUS N3MEPAEMOro ToKa (NPU UCNbITAHMSX C OQHOYACTOTHbIMY curHanamm). Narotosntens CU
OOIMKEH YCTAHOBUTB ANana3oH U3MEPSAEMbIX 3HA4YEHNIN, B OTHOLLEHNN KOTOPLIX BbIMONHAETCHA TpeboBaHME K HeEONpeaeneHr-

HOCTU namepeHun 10 %. MakcnmanbHas HeonpeaeneHHOCTb NU3MEPEHNN NPU y4eTe XapakTepnucTtnk IC He O0mKHa NpeBbI-
watb + 15 % 3HauveHusa rpynnbl Yz 4.

[TpunmeyaHwmne— InekTponutaHne 4omKkHo obecnevmBaTb PyHKUNOHUPOBaHme TC B paboumnx yCnoBusix B Hac-
T YaCTOTbl, HANPSHKEHUA N MOLWLHOCTHY 3anekTponuTaHus. lns nogaym ncnbiTatenbHOro HanpsiXeHmnst MoXxeT BbiTb MCNOTb-
30BaHa HN3KOBOIbTHASA pacnpeaennTernbHas 3MekTpuyveckast CeTb UNn Nnoaxoasi M NCTOHHUK 3MTEKTPONMUTAHUS.

Ecnu B TOYKe BCNonNb3yeTcs TOKOBbLIU LWYHT (CM. pUCYHOK B.3), ero conpotmBnenmne gonxHo dbitb He 6onee 0,02 Owm.
[TonHoe conpoTtuBnenmne 3C mexay Toukamm Bu N (cm. pucyHok B.3) B nonocevactot ot 2 40 9kl U npu coeguHEHNN BMECTE
Tovek A n N He gOomKHO oTnnyaTbes bonee Yem Ha 5 % OT 3Ha4YeHus], yKa3aHHOro Ha pUcyHke B.4.

HonycTumble OTKNOHEHUST 3HAYEHUN 3anemeHToB JC (CM. pucyHok B.4) ycTtaHaBnmBatloT Tak, YTobbl OTKNOHEHUA
NONMHOro conpoTnenenns IC He oTnnYanuck bonee vemHa 5 % 0T 3HA4YEHUWN, YCTAHOBIEHHbIX HA PUCYHKe B.5, Npu namere-
HUSAX YaCTOThI, NOTPEBNAEMOro Toka u TemnepaTtypbl. ns COOTBETCTBMA YCTAHOBIIEHHBIM 3HAYEHUSAM NOJTHOIO CONPOTUB-
NEHNA AONMKHbI ObITh NPEAYCMOTPEHDBI COOTBETCTBYHOLWLNE KOHCTPYKTUBHbBIE 3NEMEHTHI 3KBUBANEHTAa CETU, KOPNYC N BBEAEH
KOHTPOINb TEMNEPATYPLI.

Havactotax 2050 n 2450 [ 4y moaynb nonHoro conpotueneHnsa 3C paBeH cooTBETCTBEHHO 3,7/45051 1 3,868051 Om.
Moaynb NONHOro ConpoOTUBIEHUA |Z| Ansa YacToT Bblwe 3 Kl L BEIYUCNIAT Mo hopmyne

z] = 8819+ 123107 -F2In(f) (B.2)
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PUcyHok B.5 — Moaynb nonHOro conpoTnBEeHUs SKBUBAreHTa Cetu

[MpnnoxeHwne C
(cnpaBo4HoOe€)

TexHn4yeckne o60CHOBaHUA MeTo4a rpynnupoBaHus

[1pn 06o0CcHOBaAHNM METOAOB U3MEPEHNIN, YCTAHOBINEHHbIX B HACTOSAWEM cTaHgapTe, HeobxoanMmMmo NPUHUMATL BO
BHMMaHWE NPOTUBOPEYMBLIE TPEOOBAHUS K MPOLECCY N3MEPEHUSA (HANPUMEP, K LULMPUHE NONOCHI HaCTOT UBMEPEHNN U Pa3-
pelweHuto no vacrorte). [oaTomy npm onpegeneHnm Ha NPaKTUKE Pe3ynbTaToOB U3MEPEHUN JOCTUXKEHNE KOMNPOMUCCA MPW
BbIMONHEHUN NPOTUBOPEYMBLIX TPEDOBaAHUIM ABNSIETCH B HEKOTOPLIX Crny4vasix bonee BaXXHbIM, YeM 0becnevYeHne HanBbIC-
e TOYHOCTU OUEHKM curHana. B HacTosilwemM npunoXeHnn paccMmoTpeHbl 060CHOBAHUS, YYTEHHbIE NPU pa3peLlleHnn
HECKONbKMX Hanbonee Ba>XHbIX BONPOCOB.

[TpumeyaHnwune—BHacToAwemM cTaHgapTe HANPS>KEHME M CUIA TOKA Bblpa)KeHbl B cpegHeKBaapaTUYHbIX 3Ha-
YEHUAX, €CNN HE YKA3aHO UHOE.

C.1 3HepreTnvyeckasa 3KBUBaNeHTHOCTb NpeacTaBeHNs CUrHana B0 BpeMeHHON N YaCcTOTHOM obnacTax

JHepreTnyeckas reopema Penest yctaHaBnMBaeT CNeayoLyo SKBUBANEHTHOCTb MOLWHOCTU (MNN SHEPTUKN) CUTHA-
na, npeacrtaBneHHoro BO BPEMEHHOM M YaCTOTHOM 0bNacTsX:

o0 oo (C.1)
L g (t)Pdt = ZLL G(joo) 2o,

rae g(f) — PyHKUNS BPEMEHMW;
G (j ®) — KoMnnekcHoe npeobpasoBanmne Pypbe PpyHKkuMM g (1);
® = 2nuf.

[TpumedaHune— TakKkak MOWHOCTb CUTHana nponopunoHanbHa KBagpaTy HanpsXKeHUA NN TOKa, TO Bblpake-
Hue [g(£)]¢ paccmaTpmBaeTcs Kak « MOLLHOCTbY» curHana. Moatomy, ecnu g(f) — 3aBUCYMOCTb HANPS>KEHNS OT BPEMEHM, TO
neBasi yacTb BbipaxkeHus (B.1) (curHan Bo BpemeHHOM obnacTtn) umeeT paamepHocTb B2 - ¢ («aHeprumny» ). MNpeobpasosaHue
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Pypbe curHana g(t) npeacraensiet cobon cnekTpanbHy0 NNOTHOCTb HANPsiXXeHus n, Hanpumep, G(j ®) byaet uMmeTb pas-
mepHocTb B/Muunm B - ¢, T.e. npaBasi yacTb Boipaxehus (B.1) 6yaeT umeTb pasmepHocTb BZ - ¢ («aHeprum»).

Ecnu dyHKUMS BpEMEHN HE ABNAETCH NEPUOANYECKON, €€ CrneKTpanbHas NMIOTHOCTb AOIMKHA ObITb HENPEPLIBHOW.
Ecnn dyHKUMSA aBNSAeTCs NEPUOANYECKON, TO OHA MOXET DbITb NpeacTaBneHa B MHTEPBAane N3MepeHus anmTenbHOCTbIO
T, TaK Kak beckoHe4YHoe NOBTOPEHNE MHTEPBANoB n3MepeHnst byaeT NonHoCTbIo NpeacTaBnATh pyHkumio g(f). lNpeobpa-
30BaHne Pypbe AaHHOIo OrPaHNYeHHOro BO BPEMEHN CUTHaNa He SABISAETCH HEMPEPbIBHBIM N COOAEPXUT CneKkTparnbHbIe
NIMHUK, YacTOTbl KOTOPbIX OTAENEHbI APYr OT Apyra uHtepsanamu fy, = 1/T,,. [ponssegeHne AnnuTenbHOCTN BPEMEHHOIO
NHTEPBAaraundMepeHns Ha KBaapaT CpeaHEeKBaAPaTUYECKOIO 3HAa4YEHNA (KOMMNITEKCHOW) CNEKTPAaribHOMN COCTABNSAIOLWLEN sz
Ha vacToTe f = k- f,, npeacTasnseT cobon (NpUBNM3NTENnbHO) SHEPIMIo, COOTBETCTBYIOLLLYIO HENPEPbLIBHOW CrNEKTparbHON
NNOTHOCTU B UHTepBane 4actot oT f—fy /2 go f + {5, /2. «OHeprusa» BCexX CnekTpanbHbIX NMMHUM 3KBUBaNeHTHa «SHEeprum»
dDYHKUMN BPEMEHM B Npeaenax nHrepearna namepeHuns. Pasgenue «3HEPrUIo» Ha ANUTENbHOCTb MHTEPBaNa N3MepeHus,
NnoNy4nm cnegyouee BolpaKeHne;

: +I /2 o0 , (CZ)
— | lg@rd = G
N _Ty/2 k=—o0

INleBasi vacTb BbipaxeHus (C.2) npeactaBnsaeTt codbon cpeaHiod MOWHOCTb PYHKLMM BPEMEHM B Npeaenax MHTEpPBa-
na namepeHus, npaeas vYacTtb BolpaxXeHus (C.2) — NoNHy MOWHOCTb BCEX CMEKTPanbHbIX NTIMHUN.

CnekTpanbHble NMHUK NpeobpasoBaHnsa Pypbe Ha OTpULATENBHbBIX YAaCTOTaX ABMAITCH CONPSXEHHLIMU OTHOCHK-
TENbHO CNEKTPAalbHbLIX FIMHUWN MPU TEX XE MONOXUTENBbHbLIX YacTOTaX, T.€. CNEKTP « MOLHOCTU» CUMMETPUYEH OTHOCUTETb-

HO YacToThl f = 0. [1pun CnoXeHnn YacTen cnekTpa Ha oTpuuaTternbHbIX U NONOXUTENBbHbLIX YacTOTax BolpaxeHue (B.2) moxeT
ObITb YNPOLEHO:

+Tp/ 2 , , o0 , (C.3)
— | o)t =G§ +23 |G"
In T2 k=1

OnpenenexHne amnnuTyabl ¢, cocTaBnsiolen psaa Pypbe B COOTBETCTBUM C BbipaxeHneM (3) (CM. pasaen 3) OTHO-
cutca k Ty, /2, aHe K Ty, (Mckniovas ¢, KOTOpbIM OTHOCUTCA K Ty, ). [TosTomy ¢, = 2- G, unn C, = V2 G,. Boipaxenue (C.3)
MOXeT ObITb, CregoBaTenbLHO, NPEACTABNEHO B BUAe

+Tn/ 2 , , o0 , & , (C.4)
- | lgtPdt =cg +22|C" = D|Ck[".
N _Ty/2 k=1 k=0
[TpakTnueckn Homepa ko3P PMUNEHTOB B CyMMe BblpaxeHns (B.4) AomKHbl BbIThb orpaHudeHsl, T.e. K= 1...... K.

Ecnu nonoca 4actoT curHana orpaHudeHa 4Yactotoum f, = K fy, TO «MOLLHOCTb» COCTaBMAIOWMX C NOPSAKOBbIMY
HOMepamMmu K > KpaBHa HyIO, N OHU MOTYT BbITb UCKITIOYEHbI N3 CyMMbI B BblpaxkeHuu (C.4). [pn atom Heobxoanmo, 4Tobbl
yacToTa f;, bblna BHe Nonockl pabo4mx 4acToT cpeacTBa U3MEepPEeHUN.

C.2 XapaktepuCcTUKM LMPpPOBLIX CPeacTB U3MEPEeHUN

B HacTosiwem ctaHgapTe paccMmoTpeHsbl ungposbie ClH. B cootBeTcTBUM € chopmynon LLleHHoHa hyHKUMA BpeMeHn
OOMKHa OblTb AUCKPETUINPOBAHA C 4aCcTOTON OTCHETOB f_ > 2 f, , TaK YTO KOO PULUMEHTLI CNEKTPanbHbIX COCTaBNAOLWMX
OOIMKHbI ObITh paccynTanbl BNnoTe A0 C,. Hneno oTcHeToB B M3MepUTENBHOM OKHe cocTaBnseT M =1 T,

[Tpy naeanbHbIX YCNOBUSX, YKA3aHHbIX BblWe, T.€. €CNy CUrHan, npeobdbpasoBaHHbIN B NMOCNeaoBaTernbHOCTb ANC-
KPETHbIX BENMUYUH, ABNAETCH NEPUOONYECKUM, €0 NOS10Ca4YacToT OrpaHnyeHa n UHTepBarn uaMmepeHmns CUHXPOHU3UPOBAH C
NePUOJNHECKNM CUTHANOM, BblpaxXeHue (C.4) MoXeT ObITb NEPENNCAHO B BUAE

<N , Nz (C.5)
209U = 2 ICK"
=1 k=0

rae g(f;) — 3HaveHns PYHKLUUU BPEMEHW B TOYKaX B3ATUSA BbIOOPOK;

N3 BblpaxeHus (C.5)cneayert, 4To cpegHeKBaapaTUYeCKoe 3Ha4YEHUE CNeKTpanbHbIX COCTABNAI WNX MPU NPEACTAB-
NTEHUM CUrHaNa B YacTOTHOW 0B6NacTu paBHO CpegHEKBAAPATUHECKOMY 3HAYEHUIO CUTHana BO BPEMEHHOW 0bnacTn npum ero
npeacTaBrneHun B BUAE nocneaoBartenbHOCTU BbIDOPOK. [103TOMY 3HEpreTudveckas tTeopema Penes MoxeT ObITb MPUMEHE-
Ha ANsi NOATBEPKAEHUA TOrO, YTO NPU KOHKPETHBIX YCIOBUSIX CMEKTP MOLWHOCTN 4OCTAaTOYHO TOYHO NPeACTaBNsieT CUrHan
BO BpeMeHHOW obnacTw.

[Tpy naeanbHbIX YCNOBUSAX, YKA3aHHbLIX BblWe, CMEKTP MOWHOCTU, PACCHUTAHHbIN METOA4AMU, YCTAHOBMNEHHLIMU B
HacCToOsIWEM cTaHaapTe, npeacrasnseT cobon cpeaHoo MOWHOCTb CNEKTPAaNbHbIX COCTABNSAIOWMNX U3MEPSAEMOro CUrHana
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Ha yCTAHOBMNEHHOM BPEMEHHOM MHTEpPBane namepeHnn. CnekTp MOWHOCTU TOYHO OnpeaensieT NonHy MOWHOCTb CUTHA-
na, a Takke MOLWHOCTN MHAMBUAYAalbHbIX YHACTOTHLIX COCTaBNAIOLWMX U 4YaCTOThl 3TUX cOCTaBnAlWmMX. Ins npakTn4yeckux
Lernen ycnoBusa MoryT 6biTb OTHECEHBI K «MaearnbHbIM», ECNTU BCE COCTABNAKLWMNE N3MEPSIEMOrO CUrHarna ABMAKTCH B TOMY-
HOCTU «Da30BbIMWUY rapMOHUKamu, T.e. fy = 1/T,. YunTbiBas xecTkne TpeboBaHnsA K CUHXPOHU3aLUUKN, YCTAHOBIEHHbIE B
HaACTOALLEM CTaHOapTE, AaHHbIE YCNOBUS, BNN3KMe K ngearnbHbIM, N0 onpeaeneHnto dyayt UMeTb MeCTO AJ151 COCTaBMNA0-
LIEW OCHOBHOW YaCTOTbl CUCTEMbI 3NEeKTPOCcHabXeHUs n Ans NtobbIX COCTABNAKLWMX HA YaCTOTaxX, KPaTHbIX OCHOBHOW Yac-
TOTE, T.€. AN rapMOHNK OCHOBHOW 4aCTOThl.

[MTpumeyaHwmne— 3HadeHne «6a3oBON» 4YACTOTbl AOIMKHO ObiTb 0DpaTHO ANMUTENBHOCTU MHTEPBana namepe-
HUS; 3HAYEHUEe OCHOBHOW 4YacTOThl OOpPaTHO ANUTENBHOCTU NEPNOAA B CUCTEME SMEKTPOCHADXEHNS.

OdnnTenbHOCTb BPEMEHHOIO MHTEPBAra U3MepeHus (LULMpPUHaA N3MepUTENbHOro okHa) anst CH, cootTBeTCTBYOWMX
TpeboBaHuaAM HacTosiwero ctaHaapTa, Ty, = 200 mc, paBHa 10 nepnogam OCHOBHOW YacTOTbI ANs CUCTEM 3MEKTPOCHa0Xe-
HUA 50y un 12 nepmnogam ocHoBHOM YacToThl anscnctem 60 y. CU, CKOHCTpYyMpoOBaHHbIE B COOTBETCTBUN C TPEDOBAHUSAMMN
nepsoro ndganmnsa MoK 61000-4-7 [8], nmeloT U3MepPUTENBHOE OKHO WNPUHON 16 NepnogoB OCHOBHOW YacTOThl (ANNTENb-
HOCTb ~ 320 MC ANsi CUCTEM 3NeKTPocHabxeHns 50 U n =267 mc gnsa cuctem anekTpocHabxenns 60 L), YacToTHBIM pas-
HOC CreKTparnbHbIX COCTaBnawWmMX («basoBas» vactota fy) ana CK, cooTBETCTBYOWMX TPebOBaHMAM HACTOALLEro
cTanpgapta, paseH 5 'y, [ina CU, cooTBeTcTBYOWMX TPpEBOBaHMAM nepeoro ndgaHnsa MK 61000-4-7 [8], yacToTHbIM pa3s-
HOC CNeKTpanbHbIX COCTAaBNAWMUX ~ 3,125y — anscuctem anekTpocHabxennsgvactoton 50Myum ~ 3,751 14 — Ans cuc-
TeM anekTpocHabxeHus 60 [ L.

MeToa rpynnnpoBaHns, yCTaHOBIMEHHbIM B HACTOSIWLEM cTaHgapTe [BbipaxeHue (8)], obecneuvnBaeT TOUHYIO OLEHKY
NOJTHOW MOLHOCTWN CNEKTpanbHbIX cocTaBnsaowmx. [1lpy ncnons3oBaHnn metoga rpynnupoBaHuUsA yYUTLIBAOT BCE CMEK-
TPpalnbHblE COCTABNSAKLWMNE, 8 HE TONBKO CNEKTPalibHbIE NIMHMM HA YacToTax, KPaTHbIX OCHOBHOWN 4acTOTe («rapMOHUKN» ).
BoipaxeHue (8) OTHOCUTCSH TOMBbKO K CNEKTPalbHbIM ITIMHUAM NPU YaACTOTHOM pa3Hoce 5[ U 1 A0XKHO, crneaoBaTernbHO, ObITh
MOANULMPOBAHO MPU NCNONb30BaHUN APYrnx «6asoBbiX» YacToT. [1pn npaBunbHOM NPUMEHEHUN BblpaXeHus (8) ¢ yue-
TOM ero mogmndukaymm (Npv HeOBXoANMOCTN) CNEKTP MOLLHOCTU TOYHO NPEeACcTaBNSAET CPEAHIO MOLWHOCTbE NU3MEPSIEMOTO
curHana, Kak ycTaHOBIIEHO 3HEPreTu4eckon teopemon Penes.

[ns ycnosun, KOTopble HE MOTYT BbITb OTHECEHbI K MAearnbHbIM, HANPUMEP, NPU HANMUYNN HEFTAPMOHUYECKOTO CUTHA-
nac cocrtasnsaowmmmn HavactoTax f #k fy (kK — Lenoe 4ncno), npoucxoauT onpegeneHHas noteps HPopmaLmnm 0 YacToT-
HOM COAEepXaHuMu CcurHana, HO MOLWHOCTb curHana 6yaetr npeacrasneHa TouvHO. [lpyn uvHTepBane wW3aMepeHus
OnnTenbHOCTLIO 200 MC HaANMMYNE NHTEPrapMOHNYECKUX COCTABNAWLMNX HA YacToTax, He KpaTHbIXvacTote 5[ u, Hanpumep,
Ha vacTtoTe 287 ['u, byaeTt o3HavarTb HanNU4mMe HerapMoHUYECKOro curHana unm NPUCYTCTBUeE KonedbaHmm HanpsXKeHus B
npegenax aHanmanpyemoro nHtepeana namepeHnn. Metog rpynnupoBaHns, yCTaHOBMNEHHbIN B HACTOSILLEM CcTaHaapTe,
obecrneymBaeT TOYHYIKO OUEHKY MOLWHOCTM B DONbLWIMHCTBE clnyvyaeB. PacnpegeneHne MOWHOCTU B npeaenax rpynmn,
COOTBETCTBYIOLWMX KOHKPETHbLIM CUTHaNnam, 3aBUCUT OT XapaKTepUCTUK HANOXXEHHbIX CUTHATOB.

B pasgenax C.3 — C.4 npuBeaeHbl HECKONBKO NPUMEPOB, UINTMIOCTPUPYIOLLMX AaHHbIN noaxoq. BnuaHue konebaHunm
rapMOHUK HANPsXKEHUA U TOKa paccmMmoTpeHo B C.3. BnnsaHne nnteprapmoHuk paccmoTtpeHo B C.4. B npuBegeHHbIX Npume-
pax OCHOBHbIE COCTABNAOLME HAMPSHXKEHUS U TOKA, ABMAIOLWMECH HA NPaKTUKe npeodbnagatowmmm, He paccMmaTpUBatOTCA.
OTO NO3BONMAET geTanbHO npeacraBuTb Ha pucyHkax C.1 — C.7 cnekTparnbHble NMHUU 1 3PMEKTLI TPYNMUPOBaHUA.

C.3 KonedbaHwua rapmMmoHuK

lMpumep 1T — Tok nsamou 2apMOHUKU 80 8PEeMEHHOU U cnekmpanbHoOU obs1acmsx, cpedHeksadpamu4veckKkoe
3Ha4YeHuUe Komopo20 U3MeHsIemcsi 8 mevyeHue onnumesibHocmu uHmepsana uameperusiom 3,536 do 0,707 A, npeo-
cmaeJsieH Ha pucyHke C.1. Tok uamernsiemcst nocne 21, 25 nepuodoe nssmou 2apMoHUKU. PacyemHoe cpedHeKaao-
pamu4ecKoe 3HavYeHue moka 0719 0aHHO20 cniy4as pasHo 2,367 A. NamepeHHoOe 3HavYeHue nsmou 2apMOHUKU
(0OuHOYHas cnekmparsibHasi nuHus) pasHo 1,909 A, ymo 6e3 paccMompeHus1 Opya2ux cneKkmpasnbHbIX TUHUU NpuU-
eodum kK owubke 19,3 %. Pacyem 3Ha4YeHUst 2apMOHUYeCKOU nood2pynnbi npusodum 8 3moM C/1y4Yae K 3Ha4YeHUro
moka 2,276 A (owubka cHuxaemcesit 00 3,84 %). O0Hako pac4yem 3Ha4YeHUSsI 2apPpMOHUYECKOU 2pynnbl USMePEeHHOU
JTUHUU npusodum yxe K 3HavdeHuro 2,332 A, ymo coomeemcmayem Hebosnbuwou ocmamoYdrou owubke 1,47 %.
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AMNNUTYAa NATON rapMOHUKK TOKa, A

6 CpeaHekBaapaTUdecKoe 3HayeHue NATON rapMOHUKK ToKa, A
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Pucyrnok C.1 — Konebanust moka nssmou 2apMOHUKU

Mpumep 2 — HanpsixxeHust 2apMOHUK 8 cucmemMax 3/1IeKmpocHabxeHust 06bIYHO 8bI38aHbI 2apMOHUYECKU-
MU cocmassiiouwuMu moka, nrompebssieMo20 HeCKOILKUMU HeNuHelUHbIMU Hazpy3kamu. Kak npasuno, cyujec-
MeeHHasl Koppensiyusi Mex0y U3MEHeHUSsIMU Ha2py3oKk omcymcmeyem. Kpome mo20, K cucmemam
3/1IeKMPOCHAa6KeHUSs1 MOOK/TIOYeHbI MAaKXe KeasucmayuoHapHbie Haz2py3ku. [Toamomy 6bicmpbie ¢hrrokmyayuu
2apPMOHUK HarpsIXXeHUSsI CO 3HaYuUmesibHbIMU pa3MaxamMu SI8JITFomcst peOKUMU 8 cucmemax 3JIeKmpocHabxeHusl.

HanpsixeHue nssmou 2apMOHUKU 80 8peMeHHOU U cnekmpanbHou obs1acmsix, cpedHekgadpamu4yecKoe 3Ha4YeHue
KOMopo20 U3MEeHsIemcsi 8 me4vyeHue daiumenbHocmu uHmepsana uameperHusiom 13,22500 9, 776 B, npedcmasne-
Ho Ha pucyHke C.2. BOaHHOM crtydae pacyemHoe cpedHeKgadpamu4YecKoe 3HavYyeHue HanpsikeHusi pagHo 11,37B, a
U3MepeHHoe (0OUHoOYHas cnekmpanbHas nuHusi) — 11,24 B. YemanoeneHHbIlU 8 HAacmMosie©Mm cmaHdapme an20-
pumm 2pynnupogaHust npusodum K 3HavYeHuro 11,33 B Ons1 2apmoHudeckou nodapynnb! u 11,34 B 0nst 2apMoOHU-
yeckol 2pynnbi (owubku 0,35 % u 0,24 % coomeemcmeeHHO). Takue owubku Haxodssmcsi 8 npedesiax
no2peuwiHocmu, ycmaHoe8s1eHHOU 07151 cpedcme U3MepPeHUU.

CpeaHeKkBagpaTU4ecKoe aHavyeHue HanpshKkeHUsa NATOW rapMOHUKH, B
12 [apmoHu4yeckas nogrpynna
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Pucyrok C.2 — KonebaHust Hanpsp»KeHus1 nsamou 2apMOHUKU

lMpumep 3 — MukpoeonHogbie ne4yu 8 cocmase 2apMOHUK nompebrsisemMo20 MokKa co3darom makxe
mpembro 2apMOHUKY. B kayecmeae npumepa paccMompeHa MUKpo8oJsiHogast neyvb ¢ (pa3o8bIM yripasrieHUeM cpeo-
Hel MowHoCMbIO Npu Yacmome nosamopeHust 5 'y u paboydyem yukne 50 %. Toxk mpempbel 2apMOHUKU U coomeaem-
cmeayroujult cnekmp npedcmaessieHbl Ha pucyHke C.3. 3HaveHUe moka mpembel 2apMoHuKu pasHo 1 A. lNonHoe
cpedHeKkgadpamuvdeckoe 3HavyeHue moka pasHo 0,707 A. CpedHeKkgadpamu4yecKoe 3HavYeHue cnekmpanbHoOU
JTUHUU 3amou 2apMoHuUKu pasHo 0,5 A (owubka — 29,3 %). 3HaveHuUe 2apMOHuUYecKol nodzpynnei pagHo 0,673 A
(owubka — 4,8 %), 3HavYeHuUe 2apMOHUYeCcKoU 2pynnbi pasHo 0,692 A (owubka — 2 %).
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Pucyrok C.3 — Konebanuss moka mpembel 2apMOHUKU MUKPOBOJTHOBOU rneYu

C.4 NHTeprapMoHHMKH

lpumep 1 — K cucmemam anekmpocHabxeHust Mo2ym 6bimb NOOKIIHOYEHbI yempoucmea nepedadu/npue-
Ma cuz2Hanos. C mem, ymobbi1 UCK/TIOYUMb HapyuweHus1 pabombi npu so3delicmeauu 2apMOHUK cemego20 Hanpsi-
KEHUS1, YKa3aHHbIe ycmpoucmea ucnosib3yrom 4acmomabi, Kak npasusio, pacrnosiOXeHHbIe MexXody Yacmomamu
deyx 2apMOHUK, m.e. UHMmep2apMoHUYecKue 4yacmomsi. Ecnu yacmoma kpamda «bazoeou» yacmomef, u cuzHan
umMeem nNOCMOSsIHHbIU YPO8EeHb 8 npedesiax uHmepegasia UaMepeHusi, mo 8 criekmpe nosignasiemcsi 00Ha 0ornoJsIHU-
mersnbHas TUHUST Ha 0aHHOU Yacmome u 8 OO0MNMOJ/IHUMEeNILHOM 2pynnuposaHuu Hem Heobxodumocmu. Ho ons
moz2o, Yymobbi nepedameb uHgopmayuro, cu2Han Mmooynupyrom. BnussHue modynsyuu npusoodum K nosi8yIeHU o
CreKmpasibHbLIX JTUHUU, UeHMPUPOBaHHbLIX OMHOCUMENTIBHO Yacmom cu2Hanu3sayuu. I pynnupogaHue UuHmep2ap-
MOHUK 8 coomeaemcmaeaeuu ¢ mpeboeaHusiMU NpUIOXKeHuUs1 A npusoodum K CHUXeHU owuboOK, Kak u npu a2pynnupo-
8aHUU cocmasnsirouw{ux, NoKasaHHbIX Ha pucyHkKe C.3.

Bo MHO2UX ciTy4asix ucnosib3yrm 4acmomsbl cu2Hanu3ayuu, He Kpamdbie yacmomef,,. [Ipumep Henpepkbie-
HO020 nepedasaemo20 cu2Hana 23 B Ha yacmome 178 'y, HaNnoO>XeHHO020 Ha MPembro U NSIMYI0 2apPMOHUKU, UME0-
wjue cpedHekeadpamudeckue 3HavyeHust 11,5 B, npedcmasesnieH Ha pucyHke C.4. QuckpemHoe npeobpa3zoeaHue
dypbe, He obecnevyugaroujee onpedesieHUe cnekmpanbHoOlU NuHUU Ha Yacmome 178 I'y (senneHue «nomepu» cua-
Harsna), pacnpedensiem 3Hep2Ur0 cu2Hana Ha Yyacmome 178 'y 6n1usnexauwjum cnekmpanbHbIM TUHUSIM. B 0aHHOM

c/Iydae uHmep2apMoHuYecKas apynna nopsioka 3,5 (cm. npunoxxerHue A) codepxum 60nbWYyO Yacmb pacnpede-
JIeHHOU aHep2uu. 3Ha4YeHue 2pynnbi pagHo 22,51 B (owubka — monbko 2,15 %).

CpegHekBagpaTvyeckoe sHadyeHue HanpsbkeHus, B
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PucyHok C.4 — [Nepedasaembit cuzHan Ha Yacmome 178 'y coemecmHo ¢ mpembel U nasmou 2apMOHUKaMUu
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[TpumevyaHuUs

1 Pe3ynbmamom «nomepu» cu2Hasa Ha Yyacmome, He KpamHou «6azogol» yacmome, s18/15emcsi Hasioxe-
HuUe 0onoJ/IHUMeNbHbIX 8EKMOPOE8 Ha 8EKMOPLI Nep8oHaYanlbHbIX 2apMOHUK (cM. pucyHOK C.7). Yanbil ¢hazogo20
cdeuza Mexady donosiHuUmMesribHbIM U Nep8oOHaYvYasibHbLIM 8EKMOPOM OOHOU U MOU e Yacmombl y8enu4yuearomcst
(unu yMeHbWarmcs) Ha NOCMOosIHHO @ 3Ha4YeHuUe npu nepexode om 00HO20 UHMepeaana usaMepeHusi (usmMepumerns-
HO20 OKHa) K dpyaomy. B 3agucumocmu om yasna ¢pazoeo20 cdauza pe3ybmupyrowjul 8eKmMmop Moxem usmMe-
HSIMbLCST oM CyMMbl 00 pa3HOCMU 3mux eekmopos. B Hacmosiuem npumepe nepeoHavYasnbHbil 8eKMoOp pageH
11,5 B u dononHumersnbHbie 8eKmMopbi pasHbl 1,2 B Ha wvacmome 150 'y u 0,4 B— nHa yacmome 250 'y (cm. pucy-
Hok C.4). Peaynsmupyroujue sekmopsbi uameHssromess om 10,3 do 12,7 B Ha yacmome 150 'y u om 11,1 do
11,9 B — Ha yacmome 250 I'y. CpedHekeadpamu4yecKoe 3HavYeHue pe3yibmupyrouie20 s8ekmopa, onpedesieHHoe
Ha MHoO2uXx nocsiedoeamenbHbIX UHMepeaanax uaMepeHusl, npedcmasJsisiem cobou «obujee» cpedHekeadpamu-
YeCcKOoe 3HaYeHuUe nepe8oHa4danbHo20 U donosHUmMmesnbHbix aekmopos. BHacmosiuiem npumepe amo 11,56 B Ha yac-
mome 150 'y u 11,51 B — Ha yacmome 250 I'y. lNpoyeodypa canaxusaHusi, MIpuUMeHsieMas nocsie 2pynnuposaHus,
3Ha4YumenbHO YMeHblUWaem 803MOXHbIe OMKITOHeHUs1 u obecnequgaem nony4eHue cpedHuUx 3Hav4YeHul, 6TU3KUX K
obuiemy cpedHeKgadpamu4YeCKOMY 3Ha4YeHUHo.

2 Ecnu yposeHb cuz2Hanos, nepedagaeMbix 8 cucmeme 3s1eKmpocHabxXeHusi, MeHbUWe, YeM 8 Hacmosiwem
npumepe, s8suUsiHUe yKa3laHHbIX 8bilie 3¢hghekmo8 coomeemcmeeHHO YMeHbUWaemcs.

lTpumep 2 — B cucmemax aneKkmpocHabxxeHuss Mo2ym uMemb Mecmo UHmMep2apMoHU4YecKue cocmasnso-
ujue MoKa U HanpspKkeHus, He c8si3aHHble ¢ nepedaYdel cu2Hanose, cray4aluHo 803HUKaowue Ha Yacmomax Mexxoy
deymMms1 cocedHumu 2apmoHukamu. Hanpumep, Ha pucyHke C.5 nokazaHa uHmepzapmoHuka 9,8 B Ha yacmome
287 Ny coemecmHo ¢ nssmou 2apmoHukou 13,2 B u wecmou 2apmoHukou 10 B. B npusedeHHOM criekmpe sauoeH

aghgpekm «nnomepur» cu2Hana. MumepaapmoHuyeckan apynna nopsioka 5 (cm. 3.4) umeem 3Ha4vyeHue 9,534 B
(owubka — 2,7 %).

CpeaHekBaapaTUMecKoe 3HaueHue HanpsbkeHus, B
14 [apMOHMMECcKana noarpynna
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PucyHok C.5 — UHmepzapmoHuka Ha Yacmome 287 'y coeMecmHoO ¢ nssmou u wecmou 2apMOHUKaMUu

lMpumep 3 — Inekmpodsuzamens € UIMEHSIIOWUMCSI MOMEHMOM, HanpumMep, npusoodsswul e deucmeaue
nopuiHegoU HacocC, UHXXeKkmupyem 8 cucmemMy 3/IeKmpocHab)xeHuUs1 NsImyro 2apMOHUKY Hanps KeHus1, cpeodHee
3Ha4YeHue Kkomopou pasHo 10 B, MoOdynupog8aHHYrO CUHYycoUuOdanbHbIM cu2HanomMm Yacmomou 5 I'y npu Koaghpuyu-
eHme mooynsiyuu 20 % (cm. pucyHok C.6).

O6uwee cpedHeksadpamu4vyecKkoe 3Ha4YeHue (OyHKUUU speMeHuU, oyeHugsaemoe npu uHnmepeaasne 0,2 ¢, pasHo
10,1 B. Cnekmp codep>xum nuHUrO «Hecyuwjeu» yacmombi 250 'y u dee 6okoabix nurHuu no 1 B Ha yacmomax 245 u
255y (cm. pucyrok C.6¢). Owubka npu y4eme oOUHOYHOU cnekmpasnibHou nuruu 250 Ny 6ydem pasHa 0,99 %, npu
pacdeme 2apMOHUYeCKOU nodapynnbki owubka omcymecmayem.

B amou xe cucmeme anteKmpocHabxeHusi Moxem npucymcecmeogamsb cu2Han 9,8 B Ha yvacmome 287 Iy
(ecm. pucyHok C.68). N3-3a Heyeno20 4ucna nepuodoe O0aHHO20 CU2Hana e usmepumenbHoM oOkHe 200 mc
(57,4 nepuoda) eo3Hukaem agphekm «nnomepu» cu2Hana. CpedHekgadpamu4yeckoe 3Ha4YeHuUe UHmep2apMoHuUYec-
Kol 2pynnbi pasHo 9,538 B, ouiubka — 2,7 %.
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drirokmyupyrouwias 2apMOHUKa U nepedasaeMbil Cu2Has CKnadbigaromcest 8 cucmeme 3/1eKmpocHabXxeHus
(cm. pucyHok C.6e). Ux obujee cpedHekgadpamu4veckoe 3HayvyeHue pasHo 14,07 B. Bo3MOXHbI pa3niuvdHble eapuaH-
Mmbi 2pyNNUpPoO8aHUsI pe3ynbmupyrowux cnekmpanbHbix cocmasnsrouwux (pucyHok C.6f). Tak kak cnekmp caude-
menbcmayem o0 Hasuvuu 2apmMoHuku 250 'y u cuzHana ebnru3zu yacmomai 285 'y, 803MOXXHO NpuMeHeHue dayx
npouegyp 2pynnupog8aHus (Kaxxodast cneKkmpanbHasi ITUHUSI O0JDKHa y4umbigambCsi MOJIbKO O0OUH pa3). lpu amom
onpeoenssrtomcs:

- UHMep2apMOHuUYeckasn apynna 3HadyerHuem 9,36 B (owubka 4,5 % omHocumensHo 9,8 B) u eQuHcmeaeHHas
2apMOHUYecKasi nuHust 3HavyeHuem 10,16 B (owubka 1,6 % omrnocumensHo 10 B), ymo npusodum kK obujemy cpedo-
HeKkeadpamu4decKomy 3HaderHuro 13,81 B (owubka 1,8 % omrocumensro 14,07 B);

- UHMep2apMoOHu4ecKas nodapynna 3HavyeHuem 9,34 B (owubka 4,7 %o omHocumeribHo 9,8 B) u 2apmMmoHuyvec-
Kastnodzpynna3Hadyenuem 10,23 B (ouwiubka 1,29 % omrnocumensHo 10 B), ymo daem obujee cpedHekgadpamu4ec-
Koe 3Ha4veHue 13,85 B (owubka 1,5 % omrHocumensHo 14,07 B).

Bmopasi npoyedypa epynnupogaHus 8 bonbuweli cmeneHu coomsasemcecmayem «pusuke» npoyecca. Bo1bop
npoueodypb! 2pynnuUpo8aHuUsi 803MOXEH nocsie HabnrwoeHUsT criekmpa npu HeCKONIbKUX nocrsiedogamesnibHbIX
UHmMepeasiax uUsMepeHusl.

bokoebie cnekmpanbHbIe TUHUU OKOJIO NsIMouU 2apMOHUKU 8 Haubonbuwelu cmeneHu nodsep2aromcsi asiusi-
HUr0 ahpexkma «nomepu» cusHana. [ns prnrokmyupyroweu nsamou 2apMOHUKU 8eKMOpbLI cocmasnsiroujux 245 u
255 'y pasHbI N0 3Ha4Y€HUIO, HO NPOMU8ONOJTIOXHO HanpaaneHsbl. [Ipu Heu3mMeHHOM KoaghuyueHme Mooyssyuu
OJTUHBI 8@KMOPO8 OCMAarMCcsI MOCMOSIHHBIMU, HO UX ya/1bl U3SMEHSIFomcs rnpu nepexode om o0HO020 UHMepe8asa
U3MEePeHUSsT K Opy20My, maK Kak Yacmoma mooynsayuu He KpamHa «ba3zosol» yacmome. Bekmopbi, ce8si3aHHbIe ¢
UHmepaapmoHukou 287 I'uy, marxe ocmaromcsi npubNIUXeHHO NTOCMOSSHHLIMU, HO UX Y2J1bl U3MEHSIFoMcsi 0om OOHO-
20 UHMepe.asa uamepeHust K dpyzomy. [jee cnekmpasibHbIX cOCMassIssowux ¢ Yacmomamu Ha 5 'y ebiwue u Huxe
yacmomabl NTMOoU 2apMOHUKU rnipedcmassieHbl Ha pucyHke B.7. XapakmepucmuKu seKkmopoe, npedcmassieHHbIX
Ha pucyHke B.7, coomeemcmeayrom UuHmepsgasny UuaMepeHuss 8 coomsemcecmeuu ¢ pucyHkom B.6. [Jnuna sekmopa
HadYacmome 245 'y yeenu4veHa, aHaYacmome 255 'y ymeHbUWeHa acriedcmeaue eo3zdelicmausi 8eKmopoe Mo oy/isi-
yuu. B cnedyroujem uHmepsgasie UsMepeHUs yaJ/ibl 8EKMopoe8, c8s3aHHbIX ¢ UHMepz2apMoHukou 287 'y, 6ydym
opyaumu u, crredogamersibHO, sesiuqduUHa 06 beduHeHH020 aekmopa 6ydem u3MeHsIMbCSI.
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CneKkTpanbHas CnekTpanbHas
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[lecTBUTENbLHAsA OCb — CpeaHeKBagpaTuyeckoe 3HayeHue, B

PucyHok C.7 — Bekmopbi cnekmpasnbHbIX cocmasnasirouwjux Ha yacmomax 245 u 255 'y

[MpnnoxeHwe D
(cnpaBoO4HOE)

CBegeHUA 0 COOTBETCTBUMU CCbINMOYHbIX MeXAYHapoOHbIX CTaHA4apTOB HauMoOHanbHbIM CTaHOapTam
Poccumuckoun Pegepaunum, UCNONb3O0BaHHLIM B HACcTOSLWLEM CTaHOapTe B KavdecTBe HOPMaTUBHbDbIX
CCbINOK

Tadbnwuwua D.1

OBo3Ha4vYeHne CCbINOYHOro
. O603HAa4YeHNe N HAMMEHOBAHUE CChINTOYHOrO MEXAyHapoOHOro crtaHaapta U yernoBHoOE
HalMORaNBHOTO cTanfapTa Poceunckou 0D0O3HAYEHNE CTENEHU ero COOTBETCTBUA CCbINTOHHOMY HAUWOHANbHOMY CTaHAOAPTY
Genepaynn
[OCT P 51317.3.2—20006 M3OK 61000-3-2:2005 «3nekrpoMmarHutHasi COBMeCTUMOCTb (OMC).
(M3K 61000-3-2:2005) Yacte 3. Hopwmbl. Paszgen 2. Hopmbl 3MUCCUM raQpMOHNYECKUX COCTaBMNAOLWLMNX
TOKa (0bopyaoBanHme ¢ notpebnsaemolm Tokom < 16 A B ogHon haze» (MOD)
[OCT P 51317.3.12—2006 MOK 61000-3-12:2004 «3nekrtpomarHmtHas coBmMmecTumocte (OMC).
(M3K 61000-3-5:2004) Yactb 3-12. Hopmbl. HopMbl rapMOHUYECKMX COCTaBMNAKLWMNX TOKA, CO3aBae-
MbIX 060pyaoBaHNEM, NOAKIIOYEHHBIM K OBLLECTBEHHLIM HU3KOBOSIBTHBIM CUC-
TeEMam, ¢ notpebnaemblm TokoMm > 16 A <75 A B ogHom haze» (MOD)
[OCT P 51317.4.30—2008 MOK 61000-4-30:2008 «3nekrpomarHmtHas coBmMmecTumoctb (OMC).
(MOK 61000-4-30:2008) UacTb 4-30. TexHuKa ucnbITaHnin n namepeHunin. Metoas namepeHuin KauecTsa
anekTpunyeckon saHeprun» (MOD)
[OCT P 51318.16.1.1—2007 CUCTIP 16-1-1:2006 «TpeboBaHusa K annapartype anst namepeHus napa-
(CUCTIP 16-1-1:2006) METPOB MHAYCTPUANbHbIX PaAMONOMEX U MOMEXOYCTONUYMBOCTU U METOAbLI U3MeE-
peHnn. Yacte 1-1. Annaparypa ans namepeHns napameTpoB MHAYCTPUAIbHbIX
pagnonomMmex n nomexoycrtonumsocTtn. MameputensHas annapatypa» (MOD)
[OCT P 51318.16.1.2—2007 CUCTIP 16-1-2:2006 «TpeboBaHust K annapaTtype ans namepeHust paguno-
(CUCTIP 16-1-2:2006) MOMeX U NOMEXOYCTOMUYMBOCTU U MeTobl naMmepeHuit. Yacte 1-2. Annapartypa
NS U3MEPEHUs pagnornomMmex n NOMeEXoycTom4YMBoCTU. BeriomorarensHoe 006-
opyaoBaHne — KoHAYKTUBHbIE pagnonomexn» (MOD)
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OkonyaHue mabnuusi D. 1
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Obo3HaYeHne CCbINMOYHOro
HAUWOHAaNBHOro ctaHaaprta Poccunckon

Gepepayunn

O603Ha4eHne 1 HAMMEHOBaHWE CCbINOYHOro MeXayHapoaHOro cTangapta U YyCnoBHOE
0003Ha4YeHne CTeneHn ero COOTBETCTBUS CCbINOYHOMY HAUMOHANbHOMY CTaHOapPTY

[OCT 13109—97

FOCT 30372—95
(TOCT P 50397—92)

MOK 60050-161:1990 «MexayHapoaHbIn 3MEKTPOTEXHNYECKUN CIIOBapb.
[[naBa 161. QnekTpomarHnTHas coBmecTumoctb» (NEQ)

B HacTosiwem cTaHgapTe NCnonb30BaHbl Crieayowme yernoBHble 00603HaYeHUSA CTENEHN COOTBETCTBUSA CTAHAAPTOB:
- MOD — moandhmumnpoBaHHbIe CTAaHOAPThHI;
- NEQ — He3KBMBaneHTHble CTaHOAApThI.

[1] MOK60050-161:1990
(IEC 60050-161:1990)

[2] MOK61000-2-2:2002

(IEC 61000-2-2:2002)

(3] P 50-714—92
(M3K 1000-2-2)

[4] MOK/TO 61000-3-6:2008

(IEC/TR 61000-3-6:2008)
[5] MOK 61000-3-2:2005
(IEC 61000-3-2:2005)

[6] MOK61000-3-12:2004

(IEC 61000-3-12:2004)

[7] MOK61010-1:2001
(IEC61010-1:2001)

[8] MOK61000-4-7:1991

(IEC 61000-4-7:1991)

bubnuorpadpua

MexayHapoOHbiM  3NEeKTPOTEXHUYECKMN cnoeapb. [naea 161. 9GnekrpomMmarHntHas

COBMECTUMOCTb

(International Electrotechnical Vocabulary (IEV)— Chapter 161:. Electromagnetic
compatibility)

InekTpoMmarHutTHasa coBMecTumocTb (OMC). YacTtb 2-2. SnekTpomarimTHas obcTtaHoBKa.
YPOBHU 3NTEKTPOMArHUTHOU COBMECTUMOCTU AN HU3KOYACTOTHbLIX KOHAYKTUBHbLIX MOMEX U
CUrHaNoB B 0OWECTBEHHbBIX HU3KOBOIbTHLIX CUCTEMAX 3NEKTPOCHADXEHNS
[Electromagnetic compatibility (EMC) — Part 2-2. Environment — Compatibility levels for
low-frequency conducted disturbances and signalling in public low voltage power supply
systems]

COBMECTUMOCTb TEXHUYECKUX CPEACTB SMNEKTPOMArHMTHaA. QNEKTPOMArHMTHas 06CTaHOB-

Kd. ypOBHH QJ'IEI{TDOMEIFHMTHOI:;I COBMECTUMOCTU B HU3KOBOJIbTHBIX CUCTEMAX 3ﬂ8KTpOCH86-
KeHUHA O6LLI,8FO Ha3Ha4vYeHUHd B HYaCTU HN3KOHACTOTHBLIX KOHOAYKTUBHbBIX NMOMEX U CUTHall0B,

nepegaBaeMbliX NO CUMOBLIM NTMHUAM
InekTpomarHuTHas comectumocTtb (OMC). Yacte 3. Hopmebl. Paszgen 6. OueHka HOpM
SNEKTPOMArHNTHON 3MUCCUN AN YCTAHOBOK, ABJAOLWNXCH UCKaXXaloWwWnMn Harpy3kamm B
CUCTEMAX SNEKTPOCHADXEHUSA CPpegHEro, BbICOKOIo U KpamnHe BbICOKOIo HanpsiXKeHns

(Electromagnetic compatibility (EMC) — Part 3-6: Limits — Assessment of emission limits

for the connection of distorting installations to MV, HV and EHV power systems)
JnekTpoMmarHmtTHas copmectumocTtb (OMC). HacTe 3-2. Hopmbl. Hopmbl ammnceumn rapmo-

HUYECKMX COCTaBNSAWMX TOKA (NnoTpebnsembin TOK 0bopyaoBaHns < 16 A B ogHoun hase
[Electromagnetic compatibility (EMC) — Part 3-2: Limits — Limits for harmonic current
emissions (equipmentinput current < 16 A per phase)]

InekTpoMmarHntTHasa comectumocTb (OMC). Hactb 3-12. Hopmbl. HopmMbl rapmMoHUYeCcKnX
COCTaBMNSALWMX TOKA, co3gaBaemMbiXx 0bopyaoBaHNeEM, NOAKITIOYEHHBIM K OOLWECTBEHHbLIM
HU3KOBOIbTHbLIM CUCTEMAaM, C NOTpebnsaembiMm TOKOM > 16 An <75 A B ogHoun chasze
[Electromagnetic compatibility (EMC) — Part 3-12: Limits — Limits for harmonic currents
produced by equipment connected to public low — voltage systems with input current >16 A
and <75 A perphase]

TpeboBaHusa 6&30NaCHOCTU INEKTPUHECKOTO 000pPYAOBaAHUSA AN N3MEPEHUS, KOHTPOINS W
nabopartopHoro npumeHenus. Hactb 1. Obwune TpedboBaHus

(Safety requirements for electrical equipment for measurement, control and laboratory
use — Part 1: General requirement)

InekTpoMmarHmtHas coBmectumocTtb (IMC). Hacte 4. MeToabl CNbITAHUN N N3MEPEHUN.
Paszgen 7. Obwee pykoBOACTBO MO M3MEPEHUIO TAPMOHUK U MHTEPTapMOHUK ANS CUCTEM
3NTEKTPOCHADXEHNS U NOAKNIOYaEMOro 060pyaoBaHuUS

[Electromagnetic compatibility (EMC) — Part 4. Testing and measurement techniques
—Section 7: General guide on harmonics and interharmonics measurements and

Instrumentation, for power supply systems and equipment connected thereto]
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KntoueBble crioBa: anekTpoMarHutHasi COBMECTUMOCTb, CUCTEMbl 3NEeKTPocCHabXeHUs;, TexHu4eckne cpea-
CTBA, NOAK/I0YaeMble K CUCTEMAaM 3MNEKTPOCHADXEeHUA; rapMOHUKA 1 MHTEPTrapMOHUKA HanNpsXeHUs N ToKa;
MeTobl n3amepeHus; TpeboBaHMa K cpeacTBaM U3MepPEHNUS

Penaktop B.H. Konsicos
TexHu4veckun pepakrop B.H. lNpycakosa
KoppekTop L.B. Paburuyesa
KomnetoTepHaa sepctka A.H. 3onomapesou

Cnado B Hatop 03.06.2009.  [NoanucaHo B nevarts 06.10.2009. ®opmart 60 x 84%. bymara opcetHana.  [apHuTypa Apuan.
[Tlevwatb opcetHana. Ycn.ned. n. 4,65, Yu.-uzg. n. 4,10. Tupax 157 3k3. 3akK. 685.

OIryn « CTAHAAPTUAR®OPM», 123995 Mockea, ['paHaTHbIn nep., 4.
www.gostinfo.ru info@gostinfo.ru
HabpaHo Bo ®I'Y[1 « CTAHOAPTNH®OPM» Ha [MTOBM.
OtnevaTtaHo B punuane Oyl « CTAHOAPTUR®OPM» — tun. «Mockosckun nevatHuk», 105062 Mockea, JlanuH nep., 6.




