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BBeneHue

Crtangaptbl cepuu IEC 61000 nyOnukyoTCa OTAENMbHLIMU YacTIMU B COOTBETCTBUM CO CReayloLlen
CTPYKTYPOWA:
Yactb 1:  OBLme nonoxeHus
O06uwwee paccMoTpeHue (BBeaeHVe, MyHAAMEHTANbHbIE MPUHLMNbI)
OnpeaeneHus, TepMUHONOrUA
YacTtb 2: OnekrpomarHuTHaa o6cTaHoBKa
OnucaHue aneKkTpoMarHUTHOWM 06CTaHOBKU
Knaccudpukaumsa anekTpomMarHuTHoW 06CTaHOBKK
YPOBHU 3NEKTPOMArHUTHOW COBMECTUMOCTH
YacTtb 3: Hopwmbl
Hopmbl noMexoaMuccum
Hopmbl NOMEXOYCTOMYMBOCTM (B TE€X Cryvasx, KOraa OHU He SABNATCA NpeaMeToMm pac-
CMOTPEHUS TEXHUYECKUMU KOMUTETaMU, paspabaTbiBalOLLMMM CTAHAAPTLI HA MPOAYKLMIO)
Yactb 4. MeToabl UCNBITAHUIA U U3MEPEHUIA
MeToabl usmepeHun
MeToabl ucnbITaHun
Yactb 5: PykoBoacTsa no ycTaHOBKE M MOMEXONOAABIIEHUIO
PykoBOACTBO MO yCTaHOBKE
MeToabl noMexonoAasneHns u yCTponucTea
Yactb 9: PasHoe
Kaxxpast yactb COCTOMT U3 pas3fenoB, KOTOPbIe MOTYT ObiTb ONyONMMKOBaHbI KAk MEXAYHAPOAHbIE CTaH-
AapTbl UMK KaK TEXHUYECKMEe OTYETbl. HekoTopble 3 HUX yxxe onyGnukosaHbl. dpyrue 6yayt onyGrnmMKoBaHbI
C HOMEPOM YacTK, 3a KOTOPbIM CneayoT Aeduc u BTOPO HOMEpP, MASHTMULMPYIOLWLKMIA pasaen (Hanpuvep,
61000-6-1).
Hacroawmn craHgapt ycraHasnmeaeT TpebOBaHUS NOMEXOYCTOMYMBOCTU U METOAbI UCMbITAHUIA NPUMe-
HUTENbHO K KOHAYKTUBHbLIM MOMEXaMm, HaBeAEHHbIM PaagNO4acTOTHLIMU SNEKTPOMArHUTHLIMU NOSSAMMU.
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rOCYOAPCTBEHHbLI CTAHOAPT PECMNYBJIMKM BENAPYCb

OneKTpoMarHUTHaAs COBMECTUMOCTb
Yactb 4-6
Metoabl ucnbITaHUA U U3MEpPEHUN
NUCMNbITAHMA HA YCTOMYMBOCTb K KOHOYKTMBHbLIM MNMOMEXAM,
HABEOEHHbIM PAOVMOYACTOTHbLIMUA 3NEKTPOMAIHUATHBIMW MONAMU

dneKkTpamMarHiTHaa cymsilyarnbHacub
Yactka 4-6
Metagbl BbinpabaBaHHAY i BbIMAP3HHAY
BbINMPABABAHHI HA YCTOMNIBACLIb OA KAHOYKTbIYHbIX MEPALLKOL,
AKIA HABEO3EHbI PAOBIEYACTOTHBLIMI SNEKTPAMATHITHBIMI MANAMI

Electromagnetic compatibility
Part 4-6
Testing and measurement techniques
Immunity tests to conducted disturbances, inducted by radio-frequency fields

Oarta BBegenun 2012-07-01

1 O6nacTb NpUMEHEHNA

Hacroswuin craHgapT ycraHaBnueaeT TpeboBaHUS K YCTOWUYMBOCTM INEKTPUYECKONO WU IMEKTPOHHOrO
060pyaoBaHNA K KOHAYKTUBHbLIM MOMExaM (danee — NoOMexu), HaBeAEHHbIM 3MEeKTPOMAarHUTHBIMU NONSIMU OT
paguonepegaroLmx ycTPoWcTe B AnanasoHe yactot ot 9 kl'y o 80 MITu, KoTopble HAaBOAATCA M3Ny4YEeHUsIMU
0T paguonepegarLnx ycTponcTs B gnanasoHe vacror ot 9 kl'y o 80 MINy. Hacroswmi crangapr pacnpo-
CTpaHsieTcs Ha obopyaoBaHue, umetollee xoTst 6bl 0aguH Kabenb (Hanpumep, CETEBOM LUHYP, CUrHAMNbHLINA
npoBOA UMW MPOBOA 3a3eMreHus)), Yepe3 KOTOpblii 06opyaoBaHUe MOXET noaBepraTtbC BO3AENCTBUIO
pagmoyacToTHOro nons.

[MpumevaHve 1 — MeToabl UCMbITAHWIA, YCTAHOBIIEHHBIE B HACTOALEM CTaHAapTe, MPUMEHSIIOT ANA oLUeHKU addeKToB

BOSJJ,eVICTBVIH Ha o6opy,qOBaHv|e KOHAYKTUBHBIX MOMEX, HaBeAeHHbIX 3NeKTpOMarHUTHLIMA NONAMAN. MernMposane

N n3MepeHne Takmx KOHAYKTUBHbLIX NMOMeX He obecneunsatoT ,ClOCTaTO‘-IHOVI TOYHOCTU KONMUYECTBEHHOro onpeaeneHna

yKasaHHbIX 3 eKToB. YCTaHOBNEHHbIE METOALI UCMLITAHUIA NPeAHa3Ha4eHbl B NepByto ovepeab Ana obecneyveHuns

,D,OCTaTOl-IHOI7I BOCMPOU3BOAUMOCTU pe3ynbTaToB, NONy4YeHHbIX C UCNONb3OBaHUEM pasfnUYHbIX CPEACTB MCanTaHMﬁ,

C LUenbio KONMYeCcTBEHHOMo aHanusa adpgeKTos.

Llernblo HacToAWEro craHaapTa SIBMAETCSl YCTAHOBKA OOLUMX NOAXOAO0B K OLEeHKe hyHKLUMOHANBHOM YCTOW-
YUBOCTU INEKTPUHECKOTO M INEKTPOHHOrO 000pyA0BaHUS, NOABEPraeMOro BO3AENCTBUIO KOHAYKTUBHBIX MOMEX,
HaABOAUMbIX pPaANMO4aCTOTHbIMMU JNEKTPOMArHMTHbIMK nonAmu. MeToa ucnbiTaHWi, YCTAHOBIIEHHbIW B HAC-
TOALWEM CTaHaapTe, NpeacTaBnseT cobol CornacoBaHHbIM METO/ OLIEHKM YCTOMUMBOCTM 060pYyAOBAHUA UITU
CUCTEMbI K ONpeaeneHHOMY SIBIIEHMIO.

MpumevarHue 2 — Kak ykasaHo B IEC Guide 107, HacToAwmiA cTaHAapT sBnsieTcs 6a30BbIM CTaHAApTOM MO 3neK-

TpoMarHuTHon cosmectumocTn (OMC) Ansa ucnonb3oBaHUA TeXHUYeCKUMKU komuTeTammn |EC, paspabaTeiBatowumm

CTaHfapThl Ha KOHKPETHYI0 NPOAYKLMIO; KOTOpble HEeCcyT OTBETCTBEHHOCTb 3a onpeaeneHne HeobxogumocTu

NPUMEHEHNA HACTOALLEro cTaHAapTa U B crlyyae, ecii cTaHfapT NpUMeHsieTces), 3a BLIGOP UCNbITATENbHBIX YPOBHEN U

KpuTepueB KadecTsa pyHKLMOHUpoBaHMs 060pyaoBaHNUSA. TEXHUYECKNIA KOMUTET 77 U ero NOAKOMUTETLI COBMECTHO

¢ TexHudeckumu komutetamu |[EC, paspabatbiBalolMiu cTaHAapTel Ha KOHKPETHYHO NPOAYKLMIO, OCYLLECTBASIOT

OLIeHKY YaCTHbIX UCNbITaTeNbHLIX YPOBHE MOMEXOYCTORUNBOCTH AN COOTBETCTBYIOLEN NPOAYKLUM.

M3ganune ouymansHoe
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2 HopmMaTHMBHbIE CCbINKU

[na npuMeHeHus HaCTOALLEro CTaHaapTa He0OX0AUM CMEAYIOLLMIA CChbINOYHBIN cTaHaapT. Ana HeaaTtu-
POBaHHOW CCbINKW NMPUMEHSIIOT NOCIeAHEE U3JaHUEe CCbINIOMHOTO cTaHaapTa (BKMoYas BCe ero M3MeHeHusl).

IEC 60050-161:1990 Me>xxayHapoaHbIi anekTpoTexHuyeckuii crnosapb (IEV). Mmasa 161. 3Snekrpomar-
HUTHasA COBMECTUMOCTb

MN3meHenune A1:1997

MN3meHeHne A2:1998

3 TepMmuHbI N onpeaeneHus

B Hacrosilem craHgapte NpMMEHSIIOT TEPMUHbLI, yCTaHOBMEHHbIEe B IEC 60050-161, a Takke cnegyiowume
TEPMUHbI C COOTBETCTBYIOLLIMMMN ONPEAENEHUAMU:

3.1 akBuBaneHT pyku (artificial hand): 3nekTpuyeckoe yCTpOMUCTBO, MOAENUPYIOLLEE MOMHOE COnpo-
TUBMEHME YENOBEYECKOTO TENA B TUNUYHBIX YCROBUSAX (PYHKLIMOHUPOBaAHUA Mexay 00opyaoBaHUeM, KOTOpOe
Aepxart B pykax, u 3emnen [IEV 161-04-27].

MpuMeyaHne — KOHCTPYKLUUSI 3KBMBANeHTa pPyKW AOMKHA COOTBETCTBOBaTb TpeGOBaHWAM, YCTAHOBMEHHLIM B
CISPR 16-1-2.

3.2 BcnomorarensHoe o6opyaoranue; BO (auxiliary equipment (AE): O6opyaosaHue, npumeHsieMoe
ANs CO34aHUsA CUrHamnoB, 00ecneunBaloLMX HOPMAsbHbIN peXxum patoTbl UCNBITYeMOro 060pyA0BaHuS, U
ob6opyaoBaHue, HeoOXoAUMOE AN NPOBEPKU KayecTBa PyHKLIMOHUPOBAHUA UCTILITYEMOr0 060pYyAOBaHMS.

3.3 BBOA NOMEXM C NPUMMEHEeHueM Kneweun ceAasm (clamp injection): Cnocot seoga nomexu B kabernb
(NPOBOAHMK) C MOMOLLbIO ANEKTPUYECKOrO YCTPOUCTBA, OXBATbIBAIOLErO kabenb:

— TOKOBbI€ Knewu cBA3m (current clamp): Kneww csasu B Buae TpaHchopmaTopa, BTOPUYHON 0OMOT-
KOW KOTOPOrO AIBNAETCA kabenb, B KOTOPbLIN BBOAUTCSA NMOMEXA;

— 3NeKTPOMarHUTHbIE Knewm ceA3u (electromagnetic clamp (EM clamp): Knewwu cBA3n ¢ kOMOUHMPO-
BAHHOW €MKOCTHOM U MHAYKTUBHON CBA3LIO AN BBOAA NOMEXMU B kabenb.

3.4 cundasHoe nonHoe conporuenedune (common-mode impedance): OTHOWeHUe obulero cuHdas-
HOTO HanpsieHusi K 00WwemMy cuHda3HOMY TOKY ANA ONpeAenNeHHOro NopTa UCNLITYeMOro 060pyaoBaHus.

I'Ipwmeanme - CVIHcpaaHoe noJsiHoe ConpoTUBNIEHUE MOXHO onpeaennTb nocpeAcTtBoM nojgadn eauHUYHOro CUH-

ha3Horo HanpsXKeHus Mexay 3adkumamu Unu akpaHom ornpegenenHoro nopta MO n aTanoHHOW NNacTUHOR (Toud-

Koii) 3a3eMneHns. Pe3ynbTUPYOLLWIA TOK 3aTeM OnpefensioT Kak BEKTOPHYIO CYMMY BCEX TOKOB, NPOTEKaIOWUX Ye-

pes3 3T 3aXUMbl UNK 3KpaH (CM. Takke pucyHku 8a u 8b).

3.5 koadpduumeHT cBA3m (coupling factor): OTHOLIEHME HaNpPspkeHust xonocToro xoaa (3AC) Ha nopTy
YCTPOICTBA CBA3M W pa3BsA3kW, NpeaHa3HauYeHHOro Ans NOAKIYeHUs UCnbITyeMoro o6opyaoBaHus, K Hanps-
XXEHNIO XONOCTOro Xoa Ha BbIX0Z1€ UCMbITATENbLHOIO reHepartopa.

3.6 ycTponctBo cBA3m (coupling network): SnekTpu4eckoe yCTPOMCTBO AN Nepeaadvn NOMexXu U3 ogHon
uenu B APYrylo, MMetoLLiee onpeaesieHHOEe NMofHOe COMNpPOTUBIEHNE.

MpumeYaHue — YcTpoiicTBa CBA3M U pa3BsA3KA MOrYT UMETb OBLMIA Kopnyc, T. €. NpeAcTaBNATb coboil yCTpoincTBo

CBA3U/Pa3BA3KM, MU BXOAUTL B pasHble Lienu.

3.7 ycTpOWCTBO CBA3M U pa3Basku; YCP (coupling/decoupling network (CDN): 3nekTpuyeckoe ycTpoii-
CTBO, BbIMONHAIOLWEE PYHKLMKU YCTPOWCTBA CBA3M U YCTPOCTBA Pa3BA3KN.

3.8 ycTpoiicTeo pasBasku (decoupling network): 3nekTpuyeckoe ycTpoiicTBO, NpeaHasHaYeHHoe Ans
npefoTBpaLUeHuss BO3AENCTBUS NOABOAUMOTO K UCMBITYEMOMY 060PYA0BaHMIO UCNLITATENBHOMO CUrHana Ha
Apyrue npubopsl, 060pyA0BaHNE UMM CUCTEMbI, HE NOABEPraeMbI€ UCTILITAHUIO.

3.9 ucnbiTaTenbHbIN reHeparop (test generator): MeHepaTop (reHepaTop pagnMoYacTOTHLIX CUFHAMNOB,
MCTOYHUK MOAYNUPYIOLLEro curHana, aTTeHioaTopsl, LUMPOKONONOCHbIA YCUNUTENb MOLUHOCTU U (PUNLTPLI),
npegHasHayYeHHbIn 4na co3faHnsa NCnblTaTeneHOro curHana ¢ TpebyemeiMu napameTpamu (CM. PUCYHOK 3).

3.10 anekTpoaBuxywasn cuna; dAC (electromotive force (e.m.f.). HanpspkeHne Ha 3axxumax mgeanb-
HOro UCTOYHMKA HANPSHXKEHUS B NPEACTaBNEHUN akTUBHOro anemenTa [IEV 131-01-38:1978].

3.11 pesynbTtaTt usmepenusa (measurement result (Un,): 3HaueHne HanpspkeHusl, nokasbiBaeMoe nsme-
puTEnbHLIM NPUGOPOM.

3.12 koadpbuumeHT cToAYel BONHBbI NO HanpsikeHuo; KCBH (voltage standing wave ratio (VSWR):
OTHOLLEHNE MAKCUMAnbHOW aMMIUTYAbl HANPSXKEHWA K CMEXHOW MUHMMAanbHOW aMniMTyae BAOIb NIMHUN.
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4 O6LWue NoroXeHus

MCTOYHMKOM NOMEX COrfacHO HacTosLeMy CTaHAapTy B OCHOBHOM SIBNSAETCA SNEKTPOMAarHUTHoOe none,
co3jaBaemMoe paauonepeallMm yCTPOMCTBaMM U BO3AENCTBYIOLLEE Ha BCKO ANMHY Kabenew, noakmnto-
YEHHbIX K YCTAHOBMEHHOMY 060pya0BaHui0. Pamepbl 060pynoBaHus, ABNAIOLLErocst B 60NbLUMHCTBE Cry4aes
COCTaBHOM YacTbl0 BOMbLUMX CUCTEM, CUUTAIOT ManbiMWU B CPABHEHWU C ANMHOW BOJIHbI 3NIEKTPOMArHUTHOIO
nons. Bxogswme u BbIxoAAWMe npoBoAa (Hanpumep, kabenu SMNeKTponuTaHus, NUHUKM CBA3U, COeAUHU-
TenbHblE kKabenu) MOryT pacCMaTPUBAaTLCA KaK NACCMBHBLIE NPUEMHbIE aHTEHHbI U3-3a WX AJIMHbI, B HECKOSbKO
pa3 npeBbILLAOLLEN ANUHY BOMHLI SNEKTPOMAarHUTHOIO MOS.

BocnpuumunBoe obopyaoBaHvue NoaBepraeTcs BO3AENCTBUIO TOKOB, HABEAEHHbIX MexXay 9TUMU Kabenb-
HbIMW CETAIMM U NPOTEKAIOLUMX CkBO3b 000pyaoBaHue. KabenbHble CUCTEMBI, NOAKMIOYEHHbIE K 060pYya0BaHHUIO,
CUUTAIOT AMNONAMU (4ETBEPTLBOMHOBbLIMM, NOMYBOMHOBLIMA CUMMETPUYHBIMU MNKU NETNeobpasHbiMU) U 3aMe-
HSIIOT YCTPOMUCTBaMM CBSI3U U Pa3BA3KU, UMEIOLLMMU CUH(DA3HOE MONHOE COMPOTUBIIEHME MO OTHOLUEHUIO K
nnactuHe 3asemnenusi, pasHoe 150 Om. Ecnu BO3MOXHO, UCMbLITYEMOE 000pPyAOBaHME UCMLITLIBAKOT MPU
NOAKIIOYEHUN €70 Mexay ABYMS NPOBOAHUKAMU, UMEIKOLLMMU CUHA3HOE MONHOe CONPOTMBIIEHUE MO OTHO-
LEHUIO K NAacTUHE 3asemrneHusi, pasHoe 150 OM: 0auH NOAKMNIOHMAETCs K UCTOYHUKY pagauo4acToTHOrO curHana,
a gpyroi obecneunBaeT 06paTHOEe NPOXOXKAEHMe TOKa.

C NOMOLLbIO 3TOT0 METOAA MCMLITAHUI UCMbITYyeMOe 060pyAOBaHME NOABEpPraioT BO34ENCTBUIO UCTOM-
HMKa NOMEX, COCTOSILLErO U3 3MEKTPUYECKOrO U MarHUTHOrO MONEN, UMUTUPYS YCIIOBUA OXMAAeMOon NoMexu
OT HaMepPEHHO W3NyyalLLnX Paano4acToTHbIX NepeaTtynukoB. STU aNeKTpoMarHuTHole nonsa nomex (E u H)
NpUMONU3NTENBHO MPUPABHEHBI K 3MNEKTPUHECKOMY U MarHUTHOMY GnmxHUM Nonsam, obpasyeMbiM Hanpshke-
HUSIMU U TOKaMK, CO3JaBaEMbIMU HA OPraHM30BAHHOM MECTE ANA UCNbITaHUMN, Kak NOKa3aHO Ha PUCYHKe 2a.

MeToa uCnbITaHU OCHOBAH Ha MCMNOMb30BAHUU YCTPONCTB CBA3M U Pa3BA3KM, C NOMOLLLIO KOTOPbIX B
KaXabli MOMEHT BPEMEHU MOMEXy BBOAST TONMbKO B OAWH kaGenb, B TO BPeMA KaK HA OCTanbHble kabenu
nomexmu He NoAalT (CM. pUCYHOK 2b). Takoin meToa ABnsAeTCs NPUGNMKEHHBIM, TaK Kak B peanbHOCTU UCTOM-
HWKU NMOMEX BO3AENCTBYIOT OAHOBPEMEHHO C pasnuuHbIMM amnnutyaamu u daszamu Ha Bce kabenu, noa-
KIOUYEHHbIE K 060PpYA0BaHMUIO.

TpeboBaHUA K XapakTepucTUKkaMm YCTPONCTB CBSI3U U Pa3BA3KM YCTaHOBIEHbI B 6.2, MioGble ycTpoiicTa
CBA3W U Pa3BA3KU, yAOBRETBOPSIOWLME TpeboBaHNAM, YyCTAHOBNEHHBIM B 6.2, MOryT ObiTb MPUMEHEHbI Npu
npoBeAeHU UCNbITAHUW. YCTPOMNCTBA CBA3M U Pa3BA3KU, NPUBEAEHHbIE B NpunoXxeHuun D, aBnaioTca ToNbKO
npuMepamMm NPOMbILLITEHHO N3rOTOBAEHHBLIX YCTPOWCTB.

5 McnbiTaTtenbHbIe YPOBHU

McnbiTaHWst Ha YCTOWYMBOCTb K KOHAYKTMBHbLIM MOMEXaMm, HaBOAWMMbIM SJIEKTPOMAarHUTHBIMU MONSIMU
OT HaMEPEHHO W3Mny4alolmX paguMo4vacTOTHLIX NepeaaTyMkoB B AuanasoHe 4actot ot 9 po 150 kly,
He NPoBOAAT.

Tabnuua 1 — VicnbiTarenbHble YPOBHU

HunanasoH YactoT o1 150 K'Yy o 80 My,
" UcnbiTateneHoe HanpsbkeHue (OC)
crnbiTaTenbHble
YPOBHU Uo, Uo,
o6 (MkB) B
1 120 1
2 130 3
3 140 10
X CneLmnanbHoe
A X — 370 OTKPbITHIA UCNbITaTeNbHbIA YPOBEHb.

B Tabnuue 1 npuBeaeHbl cpeaHekBaApaTUHECKUE 3HAYEHUSA HAaNPSXKEHUS HEMOAYNMPOBAHHOIO UCMbITA-
TenbHoro curHana nomexu (3AC), cosgasaemMoro UCNbITaTeNbHbIM FEHEPATOPOM B PEXUME XONOCTOro Xoaa.
McnbiTaTenbHble ypoBHM onpeaeneHsl ansA nopta MO yctpoicTe cBAsm (cm. 6.4.1). Mpu ucnoitaHusx o6opy-
[OBaHWA ANs BOCNPOU3BEAEHUSI pearibHbIX YCIOBUIA BO3AENCTBUSA NOMEX YKa3aHHbIA UCMbITATENbHbIA CUrHAarm
AOMmKeH OblTb MOAYNMPOBAH MO aMnNnUTyAe CMHycouAanbHbIM HanpsbkeHneM vactoToi 1 kly npu rnybuHe
moaynsuumn 80 %. SddekTMBHAA amnnMTyAHas MOAYNAUMS NokasaHa Ha pucyHke 4. PykoBoacTeo no BbIGOpy
ucnbiTaTesbHbIX YPOBHEN NPUBELEHO B NPUoXeHun C.
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MpumevaHums

1 MeTogbl UCNbITaHUA ANA onpefeneHuss YCTORYNBOCTMU SreKTPUYECKOro U aMeKTPoHHOro o6opyaoBaHus K 1sny-
YaeMOoW aMeKTPpOMarHUTHOW 3Hepruu yctaHoBrneHbl Takke B IEC 61000-4-3. YkasaHHbIN CTaHAapT pacrnpocTpaHsaeTca
Ha YacToThbl Bbie 80 M. TexHW4eckue KOMUTETbI MO CTaHfapTU3aLMn KOHKPETHOW NPoAYKUMWN MOTYT yCTaHaBnu-
BaTb TpeboBaHUA 1 MeTOAbl UCTbITAHUN, YCTaHOBNEHHLIE B HACTOSLLEM cTaHfapTe, ANS YacToT Bhille WU HUxKe
80 MI'y (cm. npunoxexue B).

2 TexHu4eckne KOMUTETbI MO CTaHAapTU3aLMU KOHKPETHOW MPOAYKLMM MOryT ycTaHaBnMBaTb anbTepHaTUBHbIE
cXeMbl MOAYNALMK.

6 McnbiTaTtenbHoe o6opyaoBaHue

6.1 UcnbiTaTenbHbIN reHepaTop

McnbiTaTenbHbI reHepaTop AOSMKEH coaepXaTb BCe 000pyaOBaHUE U KOMMOHEHTLI, o6ecneynsatome
nogady curHana nomexu Tpedyemoro ypoeHs Ha nopt MO ana kakaoro ycTponcTea cBsa3un. B coctas ucnbl-
TaTeNbHOrO reHepartopa BXOAAT Crneaylolme SneMeHTbl, KOTOpble MOTYT ObITb 00bEAMHEHBI B O4HOW KOHCT-
PYKLIMM UAKN MPUMEHATLCA NO OTAENLHOCTU (CM. 3.9 1 PUCYHOK 3):

— reHeparop (bl) paguo4acToTHbIX curHanoB G1, obecneynBaromn (M€) NepekpbITUE 3a4aHHOrO Anana-
30Ha 4acTOT M BO3MOXXHOCTb aMNAUTYAHON MOAYNAUMM CUTHanNa CUHYCOMAanbHbIM HaNpPsHKeHUEM YacToTOw
1 kl'y npu rny6uHe moaynaummn 80 %. Pagno4actoTHble reHepaTopbl AOMKHbI MMETb BO3MOXHOCTb PYYHOTO
ynpaeneHus (Hanpumep, 4acToTOW, aMnanTYA0N, ryOUHON MOAYNALMK), UK B CRy4ae NPUMEHEHUSA CUHTe-
3aTOPOB PaaMOYacTOT OHM AOSMKHbI ObITb NPOrpamMMUMpyeMbIMU AN YCTAHOBKM HEOOXOAMMBIX 3HAYEHUN
Luara nepecrpomnkyu YacToTbl U BPEMEHM 3a4EPXKKU HA YaCTOTe;

— atTeHoatop T1 (Tunu4HOE 3HaYeHue BHOCUMMOTO 3aTyxaHusi — oT 0 no 40 ab) ans perynupoBaHus
YPOBHS BbIXOAHOIO CUrHana UCMbITaTeNbHON NOMEXN B TpeOyeMOM AnanasoHe 4actoT. ATTeHioatop T1 MoxeT
ObITb BKMOYEH B KOHCTPYKLMIO reHepatopa paguoyacTOTHbIX CUrHANOB U He ABNseTca 00A3aTenbHbIM ane-
MEHTOM KOHCTPYKLUUK;

— paauoyacToTHbIW nepekniovatens S1, npeaHasHayYeHHbId AN BKIIOYEHUA U BbIKMIOYEHUSA CUrHana
nomexu npu oueHke nomexoyctonunsoctn NO. MepekniodaTens MOXET ObiTb BKMIOYEH B KOHCTPYKLIUIO TE€HE-
paTopa paauo4acTOTHLIX CUrHANOB M He ABMNAETCA 00A3aTeNbHbIM 9NIEMEHTOM KOHCTPYKLMHK;

— LUMPOKOMOSOCHbIN (bI€) YCUnUTenb (M) MOLLHOCTU PA, KOTOPbIi (ble) NPUMEHSIOT AN YCUNEHU curHana,
€CIn BbIXOAHasi MOLLHOCTb reHepaTopa pagnoyacToTHbIX CUTHANOB HEA0CTATOuHA;

— punbTpbl HU3KKMX (LPF) 1 (unun) Boicokux (HPF) yacTtoT, npuMeHeHue KoTopbiX MOXET ObiTb He00X0-
AUMbIM ANA UCKNIOYEHUS BO3AENCTBUA rapMOHUK (Donee BbICOKOro nopsaka U cybrapMOHUK) UCNbITaTeNbHOrO
curHana Ha NO, obnaaatoLime BbICOKOW BOCIPUUMHYMBOCTBIO K paauo4acTOTHBIM CUrHanam, Hanpumep paauo-
npuemHble ycTponcTtea. MNpn He0GX0AMMOCTU (MUALTPLI HU3KMX U (MNKU) BbICOKUX YaCTOT BKNIOYAIOT MEXAy
LUMPOKOMOSOCHBLIM yeunutenem mowHoctu PA u atTeHioaTopom T2;

— atTeHoaTtop T2 (pukcMpoBaHHOE BHOCUMOE 3aTyxaHue He meHee 6 ab, conpoTusneHune Z, = 50 Om),
MMEIOLLMIA JOCTATOYHYIO MOLUHOCTL paccesHus. ATTeHoaTop T2 npeaHasHayeH ANA YMEHbLIEHUA pacco-
rnacoBaHUs Mexay LUMPOKOMOSIOCHBLIM YCUITUTENEM MOLLHOCTHM NPU NOAKSIIOYEHUM K YCTPOMCTBY BBOAA NOMEXM.

MpumedaHne — ATTeHtoatop T2 MoxeT ObiTb BKItodeH B cocTaB YCP. YkasaHHbIi aTTeHI0aTop AONYCKaeTCA He

NPUMEHSITb, €CMK BbIXOAHOE COMPOTUBIEHNE LLIMPOKOMOMNOCHOTO YCUNUTENS MOLLHOCTU HAaXOAWUTCA B YCTAHOBNEHHBIX
npegenax npu noboi Harpyake.

XapakTepuCTUKM UCTbITAaTENbHOIO reHepaTopa ¢ MoAynsauMein curHana u npu ee OTCYTCTBUM NPUBEAEHDI
B Tabnuue 2.

Tabnuua 2 — XapakTepuCTUKN UCNLITaTeNbHOTO reHeparopa

MonHoe BbIXOA4HOE conpoTUBneHue 50 Om

FapMOHUKN N UCKaKeHUe JMobble HeuHdOpPMATMBHLIE CNEKTPanbHblE COCTaBnAlOWME CurHana
JOMiHbI ObITh NO KpaWHen mepe Ha 15 Ab Hwke YPOBHA CUrHana Ha
OCHOBHOM YacToTe

AMnnuTygHas moaynaums BHyTpeHHAS unu BHeLWHaA, rnyouHa moagynauum (80 + 5) %, yacrota
BbIXO/IHOTO CUrHana MOZYIMPYIOLLIEro cuHycouaanbHoro curdana 1 kl'u £ 10 %
YpOBEHb BLIXOAHOrO CUrHana HocTaTto4HO BbICOKMIA, YTODObI 00ecnevYMBaTh YCTAHOBAEHHLIN UCNbITA-

TeNbHbIN YPOBEHb (CM. TAKOKE NpUNoXeHue E)
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6.2 YcTponcTBa CBA3M U pa3BA3KU

YCP npumMeHsII0T Ansi BBOAA COOTBETCTBYIOLLETO CUTHAnNa nomexu (B0 BCEM AMana3oHe 4acToT ¢ onpe-
AeneHHbIM CMH(Aa3HbIM MOSHLIM CONPOTUBIEHUEM Ha nNopT MO) B pasnu4Hbie kabenu, nogkniodeHHble K O,
a TaKKe ANna npeaoTBpaLLEHUs BO3AEWCTBUS NOAABAEMbIX UCTILITATENbHbLIX CUFHANOB MOMEXU Ha Apyrue
npubopsl, 06OPYAOBAHME U CUCTEMBI, HE NOABEPraeMble UCTbITAHUIO.

YCP moryT 6bITb 00beAnHEHbI B OAHOM Kopnyce (Uuenb CBA3u/pa3sasku, YCP) unu coctoaTb U3 0TAENbHbIX
yactein. OCHOBHbIM napameTpom YCP ABRsieTca Moaynb CUH(PA3HOrO NMOSIHOTO CONPOTUBAEHUS, U3MEPEHHDBIN
Ha paccmaTtpuaeMom nopty MO, TpeboBaHus k KOTOPOMY YCTaHOBIEHLI B Tabnuue 3.

MpeanoututensHbiMu YCP aBnsiiotcs YCP ana o6ecneverHns BOCNPOU3BOAUMOCTU UCTILITAHWUIA U 3aLLUMTbI
BO. OpHako, ecnu ux npuMeEHeHne HeuenecoobpasHo N HEBO3MOXHO, AO0NYCKAETCs UCNONbL30BAaThL ApYyrue
MeToAbl BBOAa noMexu. [MpaBuna BbIOOpa COOTBETCTBYIOLLETO METOAA BBOAA NOMEXU YCTAHOBMEHbI HUXKE U
B7.1.

Tabnuua 3 — OCHOBHOI NapamMeTp YyCTPOMCTBa CBA3W U Pa3BA3KY

[dwnana3soH vactot, My
0,15-26 26 — 80

Moaynb cMH(a3HOro NonHOro CoNPOTUBIEHNSA || (150 £ 20) Om 150 Om + 60 Om — 45 Om

HanmeHoBaHWe napameTpa

MpumeyaHua

1 3HaveHus aprymeHTa Zee U KoahduLmeHTa passasku mexgy nopramu MO n BO YCP He onpefensioT rno otaens-
HocTW. OBe 3TU XapaKTepUCTUKW OMPEAEnsoTCA YCTaHOBNEHHLIMU B Tabnuuye TpeboBaHWUAMM, YTO AOMYCTUMbIE
OTKNOHEHUS |Zce| AOMKHBI coBntogaThbes Kak B cryyae, koraa nopT BO He HarpyxeH, Tak U Torga, Korga ykasaHHbI
MOpPT KOPOTKO3aMKHYT Ha 3TarloHHYHO MacTUHY 3aseMNeHus.

2 MNpu BBOZE NOMEXM C NMOMOLLBIO Krellel cBA3M TpeGoBaHUSA K Zce MOrYT HE BLIMOSHATLCSA MpU YCIoBUK, YTO Tpebo-
BaHUs K cuHda3HoOMy nonHomy conpoTtuerieHnto BO Takke He BLINOMHAKTCA. TeM He MeHee BBOA MOMEXM C MOMOLLbIO
KneLei cBs3n MoxeT obecneynTb Y 0BMETBOPUTENbHBIE pe3ynbTaThl UCTbITAHWA NpuU cobrniogeHnn npaBun, ycta-
HOBIEHHbIX B 7.4.

6.2.1 YcTpoOMCTBa CBA3U U pa3BA3KU

3Tu yCTpOIiCTBa CoaepXaT CXeMbl CBA3M U Pa3BSA3KU B OAHOM KOPMyCe U MOryT NMPUMEHSITLCA C OnpeaeneH-
HbIMW HESKPaHUPOBaHHLIMK kabensmu, Hanpumep CDN-M1, CDN-M2, CDN-M3, CDN-T2, CDN-T4, CDN-AF-2
(cM. npunoxenune D). OCHOBHbIEe NpuHLUMNbl pa6oTel YCP nokasaHbl Ha pucyHkax 5¢ u 5d. YCP He fOsmKHbI
OKasblBaTb HEGNAronPUATHOE BMUAHME HA NPOXOXAEHUE PYHKLUMOHANbHBIX CUrHanos. OrpaHUYeHuns Ha Takue
addheKTbl MOTYT YCTaHABNUBATLCA B CTaHAAPTAX HA 060pyaOBaHUE KOHKPETHOro BMAA.

6.2.1.1 YcTponcTBa CBA3U U pa3BA3KM OANS BBOAA NOMeX B KaGenu 3neKkTponuTaHus

Ona BBoAa noMex B kabenu anekTponuTaHUsa BCeX BMAOB pekomeHayeTcs npumenstb YCP. OpHako
ANS BbICOKOMOLUHBIX (C TOKOM HE MeHee 16 A) u (Mnn) CROXHbLIX CUCTEM NUTaHUA (MHOrodasHble CeTU unm
OAHOBPEMEHHO HECKONbKO WCTOYHUKOB C Pa3fNYHBIMM HANPSDKEHWAMU) AONYCKAETCA NPUMEHeHWe ApYyrux
METOA0B BBOAA MOMEXU.

Ona BBoga nomexu B kabenu anekTponutTaHua npumeHsotr YCP tunos CDN-M1 (ogHonpoBogHoOE),
CDN-M2 (geyxnposogHoe), CDN-M3 (TpexnpoBOAHOE) MW SKBUBASNEHTHbIE YCTPOMCTBA (CM. npurnoxeHue D).
AHanornyHele ycTporcTBa MOMyT NPUMEHSITLCA ANA TpexdasHbIX CUCTEM anekTpornuTaHusa. Cxema CBSA3M
npuBeAeHa Ha PUCYHKe 5c¢.

Paboune xapaktepuctukn YCP He AOSMKHbl Ype3MepHO yXyAlaTbCs M3-3a HaCbILLEHUS MarHUTHOro
maTepuana npu npoxoxaeHum Toka, norpedbnsemoro NO. Ecnm Bo3MOXHO, KOHCTPYKUMSA YCP pomkHa o6ec-
ne4ymBaTb HENTPanNU3aLuilo MarHUTHbIX 3¢pdeKToB OT N04aBaEeMOro Toka.

Ecnu B ycrioBusix akcnnyatauumn noakniodaemoie kK 060pyaoBaHuio NPOBOAA ANEKTPONUTAHUA NPONIOXKEHbI
pasgensHo Apyr OT apyra, 4na BBOAA NOMexu NpUMeHAOT otaenbHble YCP Tuna CDN-M1 n nomexy BBOAAT B
KaXay'o Lienb neKTponMTaHns OTAENbHO.

Ecnu NO umeeT apyrue saxumbl 3azemneHus (HanpuMmep, ANa pagvMoyacToTHbIX Lenei unu 6onbLumx
TOKOB YTEUKM), TO UX COEMHSIIOT C 3TANOHHOM NNACTUHON 3a3eMIIeHns CrieayloLwmm 06pasom:

— Yyepes YCP tuna CDN-M1, ecnu 910 AONyCKAETCA B COOTBETCTBUMU C XapaKTepuctukammn unu cneuu-
dukaumein MO. B aToM cnyyae anektponutanue NO ocywectensiot yepes YCP tuna CDN-M3;

— eCnu xapakTepuctukm unu cneuncukauns MO He gonyckaeT nocneaoBaTenbHOro nogknoyeHns YCP
Tuna CDN-M1 ¢ 3axuMamMu 3a3eMrneHus Ans paguodacToTHLIX UK Apyrux Lenew, To 3axum 3asemnenuns NO
COEAMHSIIOT HEMOCPEACTBEHHO C STANOHHON NNACcTMHON 3aszemnenus. B atom cnydae YCP tuna CDN-M3
3ameHsoT YCP tuna CDN-M2 ana npeaorepalleHuss KOPOTKOro 3amblkaHWA UCNbITAaTENbLHOro paguodac-
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TOTHOIO CUrHama Ha 3emnio Yepes3 3asemnsaowmi npoBoaHuK. O6OpyAOBaAHME AOIDKHO HOPMAanbHO (PyHK-
LMOHUPOBATb, €cnu 0HO Noakno4YeHo yepes YCP tuna CDN-M1 unu CDN-M2.

BHUMAHMUE: KonaeHcaTopbl, npumeHsieMble B YCP, noakmnioYeHbl K 4acTAM, HaxoAsaAwmMmMes noa Hanps-
XXeHueMm. B pesynbTtate mMOryT BO3HUKHYTb DOMbLUME TOKU YTEUKM, U B 3TOM Criyyae obsi3aTenbHbIM ABAAETCA
Ge3onacHoe coeauHeHne YCP ¢ 3TanoHHOW NnacTUHOW 3a3eMIeHus (B HEKOTOPLIX CNy4yasx Takoe coeau-
HeHue moxeT obecneunBaTbCa KOHCTPyKUMen YCP).

6.2.1.2 YcTponcTBa CBA3M U pa3BA3KM 4N BBOAA NOMEX B CUMMETPUYHbIE HEIKPAHUPOBAHHbIE
SIUHUU

[ns BBOAA MOMEX B HEAKPAHUPOBAHHBLIE Kabenu ¢ CUMMETPUYHBIMU NUHMAMKU NpuMeHsoT YCP tunos
CDN-T2, CDN-T4 unu CDN-T8. CxeMbl yka3aHHbIX YCTPOIUCTB U COEJMHEHUI NpuBeAEHbl HA pucyHkax D.4,
D.5 u D.6 (npunoxenue D).

MpumensiioT cneayowme YCP:

— CDN-T2 — ansa kabenei, coaepxalumx oHy CUMMETPUYHYIO napy (4Ba NpoBoAa);

— CDN-T4 — ans ka6enein, cogepxalmx ABe CUMMETPUYHBIE Napbl (YETbIpE NpoBOAA);

— CDN-T8 — ans kabenen, coaepxalLumx YeTbipe CUMMETPUYHbIE Napbl (BOCEMb NPOBOAOB).

lMpumMeyanue — [onyckaeTtca ucnonbsoatb YCP apyrux Tunos (CDN-TX), ecrnn oHW NOAXOAAT ANS NPUMEHEHUA B

33flaHHOM AuarnasoHe 4acToT W COOTBETCTBYIOT TpeboBaHuaM 6.2. Hanpumep, koadduumeHT npeobpasosBaHus

YCP pomxeH uMmeTb Gonbluee 3HavYeHne, YeM TOT Xe KoappuLUeHT Ans kabeneit unu obopyaoBaHus, NpeaHasHa-

YeHHOro AnAa nogknt4YeHua K 3TUM kabenam. Ecnu ana OSOpyAOBaHMH n (VIJ'II/I) kabens YCTaHOBJIEHO HECKOJ1bKO

3HaYeHun KOSCb(pVILlI/IEHTa npeo6paaoBaH|/|;|, NPUMEHAKT HaUMeHbLUee 3Ha4YeHue. ﬂnﬂ BBOJa NoMex B Ka6env|, coaep-

Xawjye 3HavquTenbHoe Yucno CUMMETPUYHBLIX nap, qenecoo6pa3Ho NPUMEHATL Knewu CBA3U, TaK KaK He Bcergja

BO3MOXHO nogobpatk YCP Heobxogumoro Tuna.

6.2.1.3 YcTpoicTBa CBAA3U U pa3sBA3KM AJIA BBOAA NOMEX B HE3KPAHUPOBAHHbIE HECUMMETPUYHbIE
JIMHUKN

OnA BBOAA NOMEX B HESKpaHWPOBaHHbIE Kabenu ¢ HECUMMETPUYHBLIMU JIMHUSIMU MOXKET UCMOSb30BaTbLCA
YCP ansa ogHow napsl, NPMBEAEHHOE Ha pucyHke D.3.

MpumeyaHue — Mpu oTcyTeTBUM Nogxoasilero YCP yenecoobpa3sHo NPUMEHATb KIeLyyn CBA3N.

6.2.2 BBog nomexu ¢ NPUMEHEHUEM KIelen CBA3N

Mpu BBOAE NMOMEXU C NPUMEHEHUEM Knewlen CBA3W (PYHKUMKM CBA3U U pa3BA3KM pasgeneHbl. CBA3b
obecneunBaeTcs NyTem NPUMEHEHUS Knewien CBA3MW, B TO BPeMs Kak 3Ha4YeHne Moaynsi CMH(a3HOro NONHoro
COMPOTUBNEHMA U (DYHKUMM Pa3BA3KM YCTAHABNMBAIOTCA 3@ CYET NOAKMIOYEHHOro BCMOMOraTenbHoro obopy-
fosaHusA. Takum obpasom, BO siBnseTcs B 9TOM Cnyyae COCTaBHON 4aCTbiO YCTPOMCTB CBSI3W U Pa3BS3KK
(cm. pucyHok 6). Mpaeuna NpMMeHeHns Knewein CBA3n yCTaHOBNEHbI B 7.3.

Ecnn npu npUMEHEHUM TOKOBbLIX MITU IMNEKTPOMArHUTHLIX KNeLwwemn CBA3W He BbINONHSAIOTCS YCNoBUsl, ycTa-
HOBJEHHbIE B 7.3, TO NPUMEHSIOT NpoLeaypy BBOAA NOMEXU, NpuBeAeHHyIo B 7.4. Mpu 3ToM ypOBHU noaa-
Baemoii MoOMexu yCTaHaBnUBaIOT, Kak ykasaHo B 6.4.1. Kpome TOro, Heo6xoaMmMO NOCTOSAHHO KOHTPONMPO-
BaTb W KOPPEKTUPOBATL BEIMYMHY pe3ynbTupylowero Toka. MNpu npumeHeHnn aTol npoueaypbl AonyckaeTcs
ucnonb3oBatb 6onee HU3KOE CUHA3HOE NOMHOE CONPOTUBMAEHME, HO TOK CUH(A3HOrO CUrHana orpaHuyu-
BalOT 3HAYEHWEM TOKa, NPOTEKAIOLLEr0 OT UCTOMHUKA C conpoTusfneHnem 150 Om.

6.2.2.1 TOKOBbIe KI€eln CBA3N

TokoBble Knewm cBsA3u obecneunBaloT WHAYKTUBHYIO CBA3b C NMPOBOAHMKOM, MOAKMIOYEHHbIM K UNO.
Hanpumep, npu koadduumnerTe TpaHcopmaummn knewen ceasm 5 : 1 MoKHO npeHedpeyb BHOCUMbIM B NPO-
BOAHMK COMPOTMBIIEHWEM UCTOYHUKA NMOMEXU B CPAaBHEHUU C conpoTuBneHuem 150 OM, obecneunBaembim
npu nogknoyeHun BO. B aTom cnyyae BbIXOAHOE COMPOTMBNEHME UCMbITaTeNbHOro reHeparopa (50 Om)
TpaHcOPMUPYETCA B CONPOTUBNEHME, paBHoe 2 OM. BO3MOXHO TakKe UCnonb3oBaHue Apyrmx koadduuu-
€HTOB TpaHcopmauumn Knewen cBAasm (CM. NpunoXxeHue A).

MpuMevaHuns

1 |_|pI/I NCNoNb3OBaHNN TOKOBbLIX memeﬁ CcBA3U HeO6XO,ClVIMO y6e,qubc',=1, YTO YpOBE€Hb BbICLLUUX NAPMOHUK CUrHana,

cosfaBaeMoro ycunuTenem MOLHOCTW, He NpeBbllaeT YPOBHA CUrHana Ha OCHOBHOW YacToTe Ha nopty UNO ycT-

ponUcCTBa CBA3WU.

2 [N MUHUMU3aUMU €MKOCTHOI CBA3M Kabenb, B KOTOPLIA BBOAUTCSA NoMeXa, AOMKEH NPOXOAMUTb MO LEHTPY TOKO-

BbIX Knewen cBAsu.

6.2.2.2 AnexTpoMarHUTHbIE KIlelwm CBA3N

ONeKTPOMarHTHbIE KNewm cBsAsn 006ecneynBaloT kak eMKOCTHYIO, Tak U UHAYKTUBHYIO CBA3b C NPOBOA-
HUKOM, noAknioveHHbIM K NO. KOHCTpyKUMA M npuHUMn paboTbl anMeKTpOMarHUTHbLIX Kneluei CBA3W npuse-
[€Hbl B NPUIOXEHUU A.
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6.2.3 YcTpouncTtea npAMOro BBoga nomexu

CurHan nomexu, NOCTYNaloLWUiA OT UCTILITATENLHOTO FeHepaTopa, BBOAUTCA B 9KPAHUPOBAHHbIE U KOAK-
cuanbHble kabenu yepes pesuctop conpoTtusneHnem 100 Om (paxke ecnu 3KpaH He 3a3eMIEH UMK 3a3eM-
NneH ToMbKO G 04HOro KoHua). Mexxay BO u Toukol BBOAA NOMEXW Kak MOXHO Gnmke K Hel (CM. pucyHok 5b)
[OmKkHa ObiTb pasmelleHa Lenb pa3esasku (M. 6.2.4). Ytobbl yBenuunThL CTENEHbL PasBA3KU U cTabunuanpo-
BaTb CXeMy, He06X0AMMO NOACOEAMHUTL K STANIOHHONM NNACTUHE 3a3eMNEHUs 3KpaH BXOAHOIO NopTa yCTpoit-
CTBa NPAMOro BBoAa nomMexu. ATO COeMHEHUE OCYLLECTBMAETCA CO CTOPOHbI YCTPOWCTBA BBOAA NMOMEXM,
npeaHasHa4YeHHoro Ans nogkniovyeHus BO.

[Mpumevanune — MNpun npssMom coefuHeHUU ¢ poNbLMPOBaAHHBEIMUA 3KpaHaMU HEOBXOAUMO NPUHATE Mepbl NPEAOCTO-

POXHOCTU AnA obecneveHus HaZl1E€XXHOCTU TaKoro coeAuHeHNA U nony4eHnAa 40CToBEpPHLIX pe3yrbTartoB WUCMbITaHWNA.

Ina onpeaeneHHbIX NPOCTbIX KOH(UIypaumii SKpaHUpOBAHHOTO kabens uenb pasBA3kW MOXeT ObiTb
obbeanHeHa B O4WH KOPMyC BMECTE C pe3ucTopoM conpoTtusnennem 100 Om, obpasys YCP.

6.2.4 YcTpoMnCcTBa pa3BsA3Ku

Kak npasuno, yCTpOICTBO pa3BA3KM COAEPXUT HECKOMbKO KaTyllek WHAYKTMBHOCTU, UTODObl 06ecneunTb
B YCTAHOBNEHHOM AMaNa3oHe 4acTOT BLICOKOE MOJIHOE CONpoTUBMeHue. 3TO onpeaenseTca NpUMEHSEMbIM
Marepuanom eppuTa, u BEnMUMHa o0LLei MHAYKTMBHOCTU YCTPOWCTBA Pa3BA3KM A0IDKHA ObiTb HE MeHee
280 Mkl'H Ha 4actoTe 150 kI'y. MHAYKTMBHOE CONPOTMBMEHWE YCTPOWCTBA pPa3BsA3KM AOJDKHO COCTaBASITb
He meHee 260 Om Ha uacrotax Ao 26 My u He meHee 150 Om Ha vacToTax Bbiwe 26 MIy. Tpebyemoe
3HaYeHue UHAYKTUBHOCTU MOXET ObiTb JOCTUIHYTO NGO HAMOTKOM ONPEeAEneHHOro KONU4ecTBa BUTKOB Ha
deppuToBble konbua (CM. pucyHok 5d), nMbo nyTeM MCNONL30BaHUA HECKONbKUX (DEPPUTOBBLIX KOMeEL, HafleTbIX
Ha kabenb (B BuUAE heppuToBOii TPYOKN).

YCP, kak yka3aHo B npunoxeHun D, MOryT MCnonb30BaTbCA Kak YCTPONCTBA PA3BA3KU C HEHArPY>XXEHHbIM
paanovYacToTHLIM BXOAHBIM MOPTOM, €CMN B HAaCTOSILLEM CTaHAapTe He ykasaHo uHoe. Mpu ucnonb3oBaHum
YCP TakuMm 06pa3om OHW JOIKHbI OTBEYaTh TPEOOBaHMAM HACTOsLLEro pasaena.

YCTponCTBa pasBsa3ku AOIDKHLI UCMONbL30BATLCA ANl BCEX kabenei, He BbIGPaHHLIX AN UCMbITAHUS, HO
noaknoyeHHblx kK MO u (unu) BO. Uckniouenust cm. B 7.7.

6.3 NMpoeepka cMH(A3HOro NOSIHOro CONPOTUBMEHUA HA NOPTY YCTPOUCTE CBSAI3M M Pa3BA3KM ANs
NOAKIHYEHUA UCNbITYEMOro o6opyaoBaHus

YCP xapakrepusyloTcsi MOAYNEM CUH(A3HOrO MOJSIHOTO COMPOTMBIIEHUS HA NOPTY ANS MOAKNIOYMEHUSN
ncnbITyemoro o6opyaoBaHus |Zqe|. Ero npaBuneHoe 3HaveHue rapaHTMpyeT BOCNPOM3BOAUMOCTL pe3ynbTaToB
UCMbITaHWiA. [NA NPOBEPKU 3HAYEHUS MOAYNA CMHAA3HOTO NOMHOro conpoTuBneHus YCP npuMEHSIOT ycTa-
HOBKY B COOTBETCTBUM C PUCYHKOM 7.

YCP u craHgapTHYIO NNacTuHy CBA3W (CM. PUCYHOK 7a) pasMeLLaloT Ha 3TANOHHOM NNacTUHE 3a3eMNeHuUs,
pasmMepbl KOTOPOM AOIMKHLI MPEBbLILATL pa3Mepbl MPOEKUMN YCTAHOBKM HE MeHee yeM Ha 0,2 M ¢ kaxaown
CTOPOHBI.

CraHgapTHasa nnacTuHa CBA3W JOMKHA noaknoyaTees k nopty YCP ans noakmodenus MO KOPOTKUM
CcOoeauHeHMeM AnuHon He Bonee 30 MM, Kak nMokasaHo Ha pucyHke 7a. HeobxoAuMo M3MepUTb 3HAYEeHue
CMHMA3HOrO MOSIHOrO CONPOTUBNEHUA HA COEAUHUTENE CTAHAAPTHOW NNAacTUHbI CBA3N.

3HayeHne Moaynsa cUHasHoro NosHoro conpotTusneHnsa YCP A0MKHO COOTBETCTBOBATL TPeGoBaHUAM,
YCTaHOBMNEHHbIM B Tabnuue 3, koraa pagmoyacToTHbIA BXOAHONM NMOPT HarpyxeH Ha conpoTueneHue 50 Om,
a nopt BO nocnefoBaTenbHO HarpyxarT CUHMDA3HO B YCINOBUAX KOPOTKOrO 3amblKaHUSA U XONOCTOro xoAa,
KaK nokasaHo Ha puUcyHke 7b. BeinonHeHue atoro TpebosaHusa obecneunBaeT HEOOX0AMMOE 3HAYEHUe KO3d-
ovumeHTa pa3BsA3ku, NP KOTOPOM MoAkmoveHne BO, He3aBUCMMO OT TOFO, UMEET NI OHO 3a3EMITEHHbIN
U U3ONIMPOBAHHbLINA OT 3€MNU BbIXOA, HE ByAeT BNUATL Ha Pe3ynbTaTtbl UCTLITAHUNA.

Ecnn npuMeHsA0T MeToa BBOAA MOMEXM C UCMONb30BAHWMEM KreLUen CBA3M UnuM MeTo NpsIMOro BBOAa
nomMexu, TO He NMPeaCTaBNAETCA BO3MOXHbIM NPOBEPUTb 3HAYEHUS MOAYMA CUH(A3HOrO NOMHOrO COMPOTUB-
neHusa ansa kaxgoro BO, noakntodeHHoro k MO. Kak npaBuno, B 3TOM Crydae JOCTaTOYHO NPUMEHSTL Npoue-
Aypy, YCTaHOBMNEHHyI0 B 7.3. Bo BCeX Apyrux cny4asx npUMEHSIIOT NpoLUeaypy, YCTAHOBMEHHYIO B 7.4,

6.3.1 BHocuMbIe noTepu nepexogHbix ycTpoucTe 150 — 50 Om

Mepea nposedeHWeM UCMNbITAHMA, KOTAa UCMbITaTENbHbIM reHepaTop yCTaHOBMEH Ha paboyee MeCTO,
UCMbITaTeNbHLIA YPOBEHb AOMKEH ObiTb MPOBEPEH B YCMOBMAX CUHMA3HONO MOJIHOTO COMPOTUBIEHUS
150 OM. 3T0 pOCTUraeTCA CoeAUHEHMEM COOTBETCTBYIOLLEN TOUKM ANS ONpeAeneHns CUHMA3HOro NOsHOro
COMPOTUBINEHMA K U3MEPUTENbHOMY YCTPOWCTBY C BXOAHbIM conpoTuBneHuem 50 Om 4yepes nepexogHoe
yctpoiicTeo 150 — 50 Om, Kak nokasaHo Ha pucyHke 7¢. KOHCTpyKLmMs nepexoaHbiX YCTPONCTB NPUBEAEHA Ha
pucyHkax 7d u 7e.
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MepexoaHble YyCTPOMNCTBA AOMKHbI ObiTb pasMeLleHbl Ha 3TANOHHOW MNAacTUHE 3a3eMNeHUsi, pa3Mmepbl
KOTOPON MNPEBbILIAKOT pasMepbl F€OMETPUYECKON MPOEKUMU OTOW YCTAHOBKM ANS U3MEPEHUS BHOCUMBIX
noTepb He MeHee YeM Ha 0,2 M CO BCex CTOPOH. BHOCMMbIE NOTepu U3MepAIOT, Kak NoKa3aHO Ha PUCYHKe 7C.
3HayeHne BHOCKUMbIX NOTEPb JOMKHO HAaxoAuTLCA B Auanasone (9,5 + 0,5) ob (TeopeTnyeckoe sHauyeHue
9,5 ob gocturaeTcsi AOMOMNMHUTENBHBLIMU MOCNEAO0BATENBHO BKIIOMEHHBIMU NOMHLIMW COMPOTUBIIEHUSAMM, KOTAa
nsmepeHus npoeoaAtca B 50-omHON cucteme). Mpu HeoBxoaUMMOCTU noTepu B kabensix ucnbitaTensHon
YCTAHOBKWU A0IDKHbI KOMMNEHCMPOBATLCA. PEeKkoMeHAyeTca NPUMEHATbL aTTeHoaTopsl ¢ noaxoaswmm KCBH
(He Bonee 1,2) Ha BXOA4AX U BbIXOAAX U3MEPUTENBbHLIX NPUEMHUKOB M TEHEPaTOPOB.

6.4 YcTaHOBKa ypOBHel NOMexu, CO34aBaeMOI UCNbITaTeNbHbIM FreHePaTopoM

OnA npaBuibHOW YCTAHOBKM HEMOAYNMPOBAHHOIO WUCMLITATENBHOIO YPOBHA MOMEXU MPUMEHSIOT npoLe-
Aypy, ykasaHHyio B 6.4.1. [lpn 3TOM CUMTAIOT, YTO UCNLITATENbHLIN reHepaTop, YCP u nepexogHblie yCcTpon-
ctBa 150 — 50 Om cooTBETCTBYIOT TpeOOBAHUSIM, YCTAHOBNEHHbLIM B 6.1, 6.2 1 6.3.1.

BHUMAHME: lMpu ycTaHOBKE YpPOBHEH MOMExu, CO3AaBaeMON WUCNbITATENbHLIM FEeHepaTopoM, BCE
kabenu, NoAKMIOYEHHbIE K MOPTaM YyCTPOMCTB CBA3W W pa3BA3ku Ana nogkmovenuns MO n BO, He 3apencTeo-
BaHHbIE B NPOLIECCE YCTAHOBKM (CM. PUCYHOK 8), OTKNIOYaloT BO M3bexxaHue KOpOoTKOro 3amblkaHWsi Unu NoBpe-
KOEHUA UBMEPUTENBHOTO 060PyAOBaHUS.

BbIXo4HOW ypOBEHbL CUrHarna UCreITaTenbHOro reHeparopa (cm. 6.4.1) ycraHasnuealoT nNpu HEMOAYIM-
poBaHHON HecyLuen YacToTe. Mocne BbINONHEHU NPaBUNbHON YCTAHOBKU BLIXOAHOIO YPOBHA MCMbITATESb-
HOro reHepatopa Ao/kHa ObITb BKNIOYEHA M NPOBEPEHa aMNAUTYAHAA MOAYNALUMA.

BbIx0ogHOW ypOBEHb CUrHana UCnbITaTenbHOro reHepaTopa onpeaensT 04HUM U3 ABYX MeToAoB: Nnbo
M3MEpPEeHNEM BbIXOAHOW MOLLHOCTU ycunutens, nubo Ha BbIXOAE Paauo4acTOTHOrO reHepaTopa, YTOObI
obecneunTb CTabUNbHOCTb (PYHKLMOHUPOBAHMA UCNbITATENbHOMO 060PYA0BAHUSA.

Heobxoaumbln BbIXOAHON YPOBEHb CUrHana onpeaensior AnA BCeX UCMbITATeNbHbIX 4acToT, npuMe-
HAeMbIX K MO.

6.4.1 Mopaaok ycTaHOBKU BbIXOAHOIO YPOBHA MOMEXU HA NOPTY UCMbITYeMOro oGopyaoBaHuaA
yCTPONCTBA CBA3U

McnbiTaTenbHbll TEHEpaTop NOAKMOYAOT K paguo4acTOTHOMY BXOAHOMY NOPTY YCTPOWCTBA CBA3MW.
K nopty MO ycTpoincTBa cBsisu B CMH(DA3HOM pexunme Yepes nepexogHoe ycrponctso 150 — 50 Om nogknio-
YaloT U3MepUTENbHLIA NPMBOP ¢ BXOAHLIM conpoTuBneHnem 50 Om. Mopt BO YCP Harpyxalotr Ha nepexogHoe
yctponcteo 150 — 50 OM, nocneaoBarenbHO C KOTOPbIM NOAKMIOYAIOT AONONHUTENbHbLIA PE3MCTOP COMpo-
Tuenenmem 50 Om. Cxema pacnonoxeHusi 060pyAOBaHMA ANS YCTAHOBKU UCMbITATENbHbLIX YPOBHEW npu
MCMNoNb30BaHWM NOGLIX YCTPOICTB CBSA3M U pa3BA3KU NPUMBEAEHA HA pUCYHKe 8.

I'Ipmmeanme - I'Ile HenocpeacTBeHHOM BBOA€E NMOMeXU NoAKnvYeHUne Harpyso4yHoro pe3ucrtopa conpoTuBneHuem

150 Om k nopTy BO YCP He TpebyeTcs, TaK Kak 3kpaH kabens coefiMHeH ¢ 3TanoHHOW NMacTUHON 3a3eMIeHNs co

CTOPOHEI 3TOro nopTa.

Mpu Mcnone3oBaHWM BbILLEYKA3AHHOW CXEMbl UCTILITATENbHBIA FEHEPATOP PErynupyloT TakuM obpasom,
yTOObI ObINM NONYYEHbI CreaytoLme nokasaHus U3MepuTenbHOro npubopa:

Unam = (Up/ 6) £ 25 % (B NMHENHDBIX 3HAYEHUAX); UK

Uypam = (Up—15,6) ab £ 2 b (B norapucpmmyecknx 3HaueHusIx).

YCTaHOBKY YPOBHE# NOMEX/ NPOBOAST A5 KXKAO0r0 KOHKPETHOIO YCTPOMCTBA CBSAI3W U Pa3BSA3KM NO OTAENb-
HOCTU. KOHTpOnupyemble napaMeTpbl UCMLITATENBHOIO reHeparopa (napameTpbl NPorpaMMHOro obecneveHus,
YCTaHOBKW aTTeHaTopa U Ap.) AOMKHbI ObiTb 3a(PUKCUPOBAHLI U BOCNPOU3BEAEHLI NPU NPOBEAEHUUN UCNbI-
TaHW.

MpuMeYaHus

1 Uo — venbiTaTenbHOe HanpsbKeHWe, 3HauYeHne KoToporo ycTaHoBneHo B Tabnuue 1; U — U3MEePEHHOe HanpskeHue,

Kak onpegeneHo B 3.11 1 nokasaHo Ha pucyHke 8. [ns MWHUMMU3ALUKU MOrPELUHOCTU NPU NPOBEAEHUN UCMBbITaHNA

ANS YCTAHOBKU BBIXOLHOMO YPOBHS WUCMLITaTENBbHOro reHepaTopa Ucnonb3yloT Uy C Harpyskoi, pasHoit 150 Om,

a He Uo.

2 BenuuuHa koaddpuumneHTta 6 (15,6 4b) Bo3HMKaeT M3-3a TOro, YTO UCMbITATENbBHLIA YPOBEHb NOMEXW YCTaHaBNU-

BaeTcA B 3HaveHun O/IC. HanpspkeHue Ha cornacoBaHHO! Harpyske cocTaBnAaeT NoNoBuHy sHaveHns 3C, a Hanps-

XeHue Ha uamepuTenbHOM npubBope c¢ conpoTuBrieHneM 50 OM, MOAKNIOMEHHOM K NEPEXOAHOMY YCTPOWCTBY

150 — 50 Om, genutcsa B cOOTHOLLEHMMN 3 : 1.

Mpu ycTaHOBKE YPOBHEN NOMEXW, BBOAMMON C MOMOLLLIO TOKOBbIX KMELLen CBA3W C NPUMEHEHNEM UCTIbI-
TaTenbHOro npucnocobnexnus conpotusneHnem 50 Om (oM. pasgen A.1), HanpskeHue U, BO3HUKAlOLLEE
Ha Harpy3ke conpotueneHmem 50 Om, JOMMKHO ObITb HA 6 AB MeHbLue Tpebyemoro npu NPOBEAEHNUMN UCTIbI-
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TaHuin. B 9TOM cnyvyae nsMepeHHble HanpsHXXeHUA UNKU Pe3ynbTUPYIOLME TOKU B UCTLITATENBHOM NPUCMO-
cobneHumn conpotuneHueMm 50 OM g0mKHbI ObITh PaBHbI:

Unsm = (Un / 2) £ 25 % (B NUHENHbIX 3HAYEHUSAX); UITN

Uism = (Up — 6 AB) + 2 aB (B norapmdMm4ecknx 3Ha4YeHUsIX).

7 OpraHM3oBaHHOE MECTO Ansl UCMbITaHWIA HACTONBHOrO M HanonLHOro 060pyAOBaHUSA

[ns npoBeaeHusa ucneiTannii 060pyaoBaHWe pasMeLLaloT Ha U3oNUPYIoLLei noacTaBke BbICOTOM 0,1 M,
pacnonoXeHHoON Ha 3TanoHHOW MnacTuHe 3asemneHus. Bce kabGenu, Bbixogswme ns MO, A0MKHbI ObiTb
pacnonoXeHbl Ha BbICOTE HE MeHee 30 MM HaJ STanoHHOW NNACTUHON 3a3EMIEHUS.

Ecnu oGopyaoBaHne npeaHasHayeHo Ans pasMeLleHust B NaHenu, CTOWKe UMK KOpMyce, ero UCMbIThbl-
BalOT B 3TON KOHCTPyKuuu. Koraa ans nogaepxaHua ucnbiryemoro o6pasua tpedyerca kakoe-nmbo npucno-
cobneHve, OHO AOMKHO ObITk BLINOMHEHO N3 HEMETANNIMYECKOro HEMPOBOASILLEro MaTepuana. 3aseMmneHume
060pyAOBaHNS JOMKHO ObIThb BbINOSHEHO B COOTBETCTBUM C MHCTPYKLUMUAMU N3FOTOBUTENS MO YCTAHOBKE.

Ecnu aons npoBeaeHusi ucnbiTaHuin TpebyoTCst yCTPOCTBa CBA3K U (MNK) PasBA3KM, UX pacronaraioTt Ha
paccrosiHum ot 0,1 o 0,3 m ot MO. 3T0 paccTosHWe U3MEpPSIIOT B TOPU3OHTANBHOM HamnpaBneHun OT NPOEKLUK
MO Ha aTanoHHylo NNacTuHy 3a3emneHun A0 YCTPOMCTBA CBA3M U (Mnu) pa3ssA3ku (CM. pucyHku 6, 9 u 10).
Bonee nogpobHasa nHgopmaumusa npuseaeHa s 7.1 - 7.7.

7.1 NpaBuna BbIOOpa UCNbITaTefIbHbIX TOYEK U METOAA BBOAA NOMEXU

[na Beibopa TMNOB 1 konuyecTBa kabernel, B koTopble A0MmkHa ObITb BBEAEHA NOMEXA C MCMNOMb30BaHUEM
YCP, Heob6Xx0AMMO y4eCTb pacnonoXeHne o6opyaoBaHusi B TUMMYHLIX YCIOBUSIX 3KCNnyaTauuu, Hanpumep
onpeaenuTb BEPOATHLIE ANUHLI NOAKMIOHaeMbIX kabenei.

Ina Bcex ucnbiTaHuin cymmapHas anuHa kabeneinn mexay MO n BO (BKNoYas BHYTPEHHIOW yKNaaky
kabenen mobbix ucnonb3yembix YCP) He A0MmKHA NPEBbILLATL MAKCUMAaNbHOE 3HAYEHUE, YKa3aHHOE U3roTo-
sutenem NO.

7.1.1 MeToa BBOAA NOMEXN

Ha pucyHke 1 npuBeaeH nopsgok Beibopa MeToaa BBOAA NOMEXU.

Ecnu ato He ykasaHo B HacTosiweM ctaHagapte, MO u Bce kabenu, BbIOpaHHbIE ANA UCNLITAHUSA, AOMKHbI
MMETb KOHCTPYKLMIO, YCTAHABNUBATLCS, pacnonaratbCs U OyHKLUMOHMPOBATbL B COOTBETCTBUM C TUMMYHBIMU
ycrnosusiMu akcnnyatauun. YCP, KoTOpble HE yka3aHbl B HACTOSILLEM CTaHAApTe, HO YAOBNETBOPSAIOT Tpebo-
BaHWSAM HaCTOALLEro CTaHgapTa, Takke MOTyT UCMONb30BaThCA.

Ecnmn Heckonbko kabenen, nogknoveHHbIx kK MO, pacnonaratorcs 6nu3ko apyr oT agpyra Ha anuHe 6onee
10 M nnu nponoxeHsl oT MO k apyromy obopynoBaHuio B 06Liem kabenbHOM KaHane, ux paccmaTpuBaioT
Kak oAuH Kabenb.

Ecnn TexHu4eckuin KOMWUTET MO CTaHAAPTM3aLMW KOHKPETHOrO BMAA MPOAYKLUUM PELUaeT, YTO KaKoW-
nnbo onpeaeneHHbIN TUN YCTPOMCTBA CBA3K M pa3BA3ku Bonee npuemMnem Ans UCNonb30BaHKUA C kabensamu,
noAKMOYaeMbIMU K OAHOPOAHOI NPOAYKLMK, OH MOXET cfienarb BblGop B MX Nonb3y (Npu YCNOBUM TEXHUYE-
CKOro O0DOCHOBaHMS). 3TU YCTpOCTBA AOMKHBEI OMUCLIBATLCS B CTaHAAPTE Ha KOHKPETHYIO MPOAYKLMUIO.
Mpumepsl YCP npuBeaeHsbl B npunoxexnumn D.

7.1.2 NopTbl, nognexaimne UCnbITaHUAM

Mpu npoBeaeHUn NOBOro UCMbITaHNUsi HEOBXOAMMBI TONBbKO ABa YCTPOWCTBA C NOMHbLIM CONPOTUBMEHUEM
150 Om. YCTPOMCTBO, UCNONb3yeMOe ANA BBOAA MCMbLITATENbHOINO CMrHana noMexu, MOXeT NOAKNI4YaThCs
MeXy pasnuyHbiMuU noptamu npu ux ucnoitaHun. Korga YCP oTknoyalT oT nopTa, ero 3aMeHsAT YCTPOon-
CTBOM Pa3sBSA3KM.

Ecnn MO uMeeT MHOro MAEHTUYHbLIX MOPTOB (OAMHAKOBbLIE BXOAbl UMK BbIXOAbl SNEKTPOHHBLIX LiEnew,
Harpysku, noakno4YeHHoe 06opyaoBaHUE U T. A.), KAK MUHUMYM OAWH U3 3TUX UAEHTUYHbIX NOPTOB AODKEH
ObITb BbIOPaH ANA UCMbITAHWIA ANt FAPaHTUKM TOTO, YTO BCE BO3MOXHbLIE TUMbl MOPTOB OXBAYEHbI.
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PucyHok 1- lNpaBnna Bbibopa MeToga BBOAA NOMEXU

7.2 Mpoueaypa NpUMEHeHUs YCTPOWCTB CBSAI3M M pas3BsA3kM ANA BBOAA NOMEXu

Mpu npumeHeHun YCP ana BBoga NOMeEXU AO/KHbI 6biITb NPUHATHI Cnegyoumne mepbl:

- ecnn BO pasmelieHO Haj 3TaNOHHON NAACTUHOW 3a3eMsIeHUs, TO PacCTOsiHWE NO BbICOTE MeXAy HUMU
[O/MKHO cocTaBnATb 0,1Mm;

- 04HO YCP fo0/XHO ObiTb NOAKAKOYEHO K MOPTY, Nognexauiemy UChbiTaHuto, n ogHo YCP c Harpyskoi
conpoTtusnieHnem 50 OM AOMKHO 6biTb COEANHEHO C APYTMM NOPTOM. YCTpPOWCTBA pas3BA3KM NOAKIOYAT KO
BCEM ApPYrMM nopTaMm, K KOTOpbIM nogkntoyeHbl kabenu. Mpu Takom cnocobe NoAkNIYEeHNA oCcTaeTCs TO/IbKO
ofiHa 3aMKHyTas uenb, HarpyxxeHHas conpoTtusneHvem 150 OM Ha KaxAOM KOHLE;

- ™mn YCP ans BBoAa NOMexu A0/KeH 6biTb Bbi6paH B COOTBETCTBUM CO C/EAYOLWNM NOPSAKOM:

1) CDN-M1 npumeHsieTcsl ANs NOAKAKYEHUA K 3aXKUMY 3a3eM/IEHUS;

2) CDN-Sn (n =1, 2, 3, ...), KOTOpPbI HaxoauTcsa 6/MKe BCEro K TOYKe BBOAA NOMeXu (Ha Kpatyahwem
reoMeTpuyeckoM paccTOAHUM 40 UCNbITYEMOro nopTa);

3) CDN-M2, CDN-M3, CDN-M4 nnn CDN-M5 npumeHsaTCa ANa 3aXMMOB 3/1EKTPONNTaHNS;

4) ppyroe YCP, KkoTOopoe Haxoautca 6nmxe BCEro K TOUke BBOAA NOMexu (Ha kpartvaliwem reometpuye-
CKOM PacCTOSAHUW A0 WUCNbITYeMOro nopta);

- ecnun NO nmeeT TONLKO OAMH MOPT, TO 3TOT NOPT nofknwyarT K YCP, npegHasHayeHHOMY 471 BBOAA
nomexu;

- ecnm Kak MMHUMYM ogHo BO nopgknioyeHo kK MO mn Tonbko ogHo YCP mMoxeT 6biTb nogkntoveHo Kk MO,
TOo oAnH nopt BO nopgkntwoyakT yepe3 YCP, HarpyxeHHoe conpoTuBneHnem 50 Om, B COOTBETCTBUU C Bbllle-
onucaHHbIM nopsgkom. Mpu aTom apyrve nogknyvyeHns K BO fo/mMkHbl 6bITb pa3Bsa3aHbl.
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7.3 MNopapnok BBOAA NOMEXM C NOMOIWIbLI Kiewen CBA3KU, eCnn TpeGoBaHUA K CUH(A3HOMY
MOJSIHOMY CONMPOTUBJIEHUK MOryT ObITb BbINONIHEHbI

Mpu BBOAE NOMEXW C NPUMEHEHMEM KNeLlenh CBA3KU 3HavyeHWe CUHAA3HOro NOSIHOro COMNPOTUBIEHUS,
koTopoe obecneunmBaeTcs npu noAknioyeHun BO, AOMKHO, HACKOMNbKO 3TO BO3MOXHO, COOTBETCTBOBATb
TpeboBaHuAM, yCTaHOBMNEHHbIM B 6.2. Kaxkgoe BO, npuMeHsiemoe Ans BBOAA NOMEXU C NMPUMEHEHUEM KNELLEN
CBAI3U, AOSMKHO, HACKONIbKO 3TO BO3MOXHO, YCTaHaBNMBATLCA B COOTBETCTBUW C YCMOBUAMU UX YCTAHOBKU
npu akcnnyatauuu. Ana A0CTUXEHUSA 3HaYEHUSE CUHAA3HOTO NOMHOrO CONPOTMBMAEHUS AOMKHbI ObITb NMPUHATDI
cnenyoLme Mepbl:

— kaxxgoe BO, npumeHsiemoe A BBOAA MOMEXU C MOMOLLBIO KNELUel CBA3M, JOMKHO ObITh YCTAHOBINEHO
Ha nsonupytoLlen noagcraeke TonwmHon 0,1 M Hag aTaNoOHHON NNIACTUHOW 3a3eMINeHNs;

— YCTPOMCTBO Pa3BsA3KN AOMKHO ObiTb YCTAHOBMEHO Ha Kaxaom kabene mexay MO n BO, kpome ucnbli-
TyeMmoro kabens;

— BCe kabenu, noaknoyeHHble K kaxaomy BO, kpome Tex, koTopble coeauHAT ykasaHHoe BO ¢ MO,
OOJSDKHBI UMETb YCTPOMCTBA Pa3BA3ku (CM. 6.2.4 U pUCYHOK 6);

— YCTPOWCTBA pa3BA3KW, MOAKNIOYEHHbIE K KaxkgoMy BO (3a ucknioveHnem kabenein, coeguHaowmx NO
1 BO), nomkHbI ObITb YCTAHOBMNEHbI HA paccTosiHum He 6onee 0,3 M oT BO. Kabenb (1) mexay BO u ycTpoii-
CTBOM (amMu) pasBasku unu mexay BO u knewsamu CBA3KM NpoKnaabiBaloT Hag 3TanoHHOW NNacTUHON 3a3em-
nexuna Ha BbicoTe oT 30 4o 50 MM, He gonyckas ux CKpy4mBaHusa (PUCYHOK 6);

— Ha OAHOM KOHLE ucnbiTyeMoro kabenst Haxoautca MO, a Ha npoTtusononoxHom — BO. K MO n BO
MOXeT ObITb NOoAKMoYeHo Heckonbko YCP; ogHako Tonbko oaHo YCP Ha kaxaom MO mn BO gomkHO ObiTb
Harpy>eHo Ha conpoTtusneHune 50 Om. Harpy3ky YCP BbibupatoT B COOTBETCTBMU C MOPSAKOM, YCTAHOBSIEHHLIM
B7.2;

— KOraa NPUMEHSAETCS HECKOMbKO KNeLLel CBSA3W, MOMEXyY BBOASAT MOOYEPEnHO B Kaxabli kabenb, BoiOpaH-
HbIi AN ucnbiTaHusa. Kabenu, kotopble BbIOpaHbl AN UCMbITAHUA C NPUMEHEHMEM KIELLen CBA3U, HO Npu
3TOM He NOABEPrakTCsa UCNbITAHMIO, AOIKHbI ObITh pa3BsidaHbl B COOTBETCTBUM C 6.2.4.

Bo BCcex gpyrnx cnyyasx npuMeHsaT NOPSA0K, YCTAHOBIEHHLIN B 7.4.

7.4 Mopsagok BBOAA NOMEXU C MOMOLLBHO Krelen CBA3U, ecriu TpeboBaHMA K CUMH(a3HOMY NMOSTHOMY
CONPOTUBIEHUIO HE MOTYT ObITb BbINOJTHEHbI

Ecnu npu BBOAE NOMEXU C NPUMEHEHMEM KneLlel cBA3u TpeboBaHusA K CMHAa3HOMY MOSIHOMY COMpO-
TUBMEHUIO HE MOTYT ObITh BbINOSIHEHBbI HA CTOPOHe BO, HE0BX0AUMO, 4TOOLI 3HaYeHUe Moayns CMHMAasHOro
MOSIHOro conpoTueneHns BO He npeBbiwano 3HauyeHuss MoAyss CUHEGA3HOro MOSIHOrO CONPOTUBIEHUA UCTIbI-
Tyemoro nopta MO. Ecnu 9T0 HEBO3MOXHO, HEOOX0AMMO NPUHATL MEpPbI ANa obecneyeHus yaoBNeTBOPEHUS
3TOMY ycnoButo nopta BO v npegoTepalleHns pe3oHaHCoB (Hanpumep, NocpeacTBOM npumeHeHns YCP tuna
CDN-M1 unu pesuctopa conpotusnenmem 150 Om mexay BO n nnactuHon 3asemnenus). Mpu onucaHum
JaHHON Npoueaypbl NPUBOASTCA TONBKO CYLLECTBEHHbIE OTNMYMA OT MOpPsiAka BBOAA NMOMEXWU, YCTAHOBMEH-
Horo B 7.3:

— NPV NPUMEHEHWN KrneLlel CBA3K Ang BBoAa noMexu kaxaoe BO u MO ycraHaBnuMBaloT B COOTBETCTBUM
C YCMOBUSAMMU UX YCTAHOBKM NPU 3KCMNyaTaLym, HACKOMBKO 3TO BO3MOXHO, Hanpumep NO fomkHO nubo noakmio-
4yaTbCsl K NNacTuHe 3asemneHus, nbo pacnonaratbCsa Ha M30NMpYtoLLel noacTtaske (CM. pUCyHku A.6 n A.7);

— HeoOX0AMMO KOHTPOMMPOBATb 3HAYEHME TOKA, HABEAEHHOr0 PaaMo4acTOTHbLIM HanpskeHnem (ycra-
HOBMEHHbIM B COOTBETCTBUM C 6.4.1), NOCPEACTBOM TOKOBOTO NMPOGHUKA (MMEIOLLIErO HU3KUE BHOCUMBIE NOTEPH),
YCTQHOBMEHHOTo Mexay knewamu csasu n NO. Ecnn 3HayeHue 3TOro ToKa NpeBbIaeT HOMUHAMNBbHOE 3Ha-
YEHUE TOKA /nay, YKA3aHHOE HWXKE, HanpsbkeHWe CUrHana MCnblTaTenbHOro reHepaTopa yMEeHbLUAaT A0 Tex
nop, Noka 3HavyeHne N3MEPEHHOro TOKa He CTaHET PABHbIM /max, ONpeaensemMomMy no dpopmyne

Iax = Up / 150 Om.

MpuMeHsieMbIi U3MEHEHHbIN YPOBEHb MCMNbLITATENbHOIO HAaMpPsHXKEHUs AONKEH ObiTb 3adMKCMPOBaH B
NPOTOKOME UCMbITAHUNA.

Ona oBecneyeHnss BOCNPOU3BOAUMOCTU PE3YNbTaTOB UCTLITAHUIA PacnonoXeHue 00opyaoBaHNA Ha opra-
HW30BaHHOM MECTE ANA UCTLITAHUI JOIMKHO ObiTb NOAPOOHO ONMCAHO B NPOTOKONE UCNbITAHMUNA.

7.5 NMopspnok npaAMoro BBoaa NnomMexm

Mpu NpumeHeHUW MeToAa NPSMOro BBOAA NOMEXU B 9KpAHUPOBaHHbLIE Kabenu JomKHbl ObiTb NPUHATBI
cneayowme Mepbl:

— MO aomkHO ObITb pa3MeLLEHO HA U30NUpPYIOLLE noacTaBke TONWMHON 0,1 M Hag 3TanoHHON MMaCTUHON
3a3emsieHus;
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— Ha ucnbiTyemMoMm kabene mexay TOYKOn BBOAA noMexu u BO kak MOXHO Brivdke K TOUke BBOAA NOMEXU
JOIMKHO ObITb pa3meLLeHO YCTPOWCTBO pa3Ba3ku. Bropol nopt aosmkeH ObiTb HarpyxeH Ha 150 Om (YCP ¢
Harpy3kon 50 Om). 3TOT NopT AomkeH ObITb BLIOpaH, Kak ykasaHo B 7.2. Ha Bce apyrue kabenu, noaknio-
yeHHble K O, aomkHbl ObITb YCTAaHOBMNEHbI YCTPOUCTBA pa3Ba3ku. (YCP paccMaTpuBaeTcs Kak yCTPOWCTBO
pa3Ba3ku, korga BxogHou nopt YCP He ucnonb3yeTcs Ans BBOAA NOMEXW);

— TOYKa BBOAA MOMEXU AOJDKHA ObITb pa3MeLueHa Ha pacctosHum 0,1 — 0,3 M OT reomeTpuU4eckon npo-
exuun MO Ha 3TanoHHyIO0 NNACTUHY 3a3EMIIEHUS;

— UCTIbITATENbHLIA CUTHAN AOMKEH ObiTb BBEAEH NPAMO B 3KPAHUPYIOLLYIO ONNeTKy kabens yepes pesu-
crop conpotuBneHnem 100 Om (cm. 6.2.3).

MpumeyaHue — Npu NpAMOM coefiMHeHUN ¢ PONBIUPOBaAHHBIMU 3KpaHaMW HEOBXOAUMO NPUHATE Mepbl NPefocTo-

POXHOCTK ANnA obecneyeHus HaZl€XXHOCTU TaKoro coegnHeHUA U NoNy4YeHUA 4OCTOBEPHBLIX pe3yrbTaToB UCNbITAHWIA.

7.6 UcnbiTyeMoe o6opyaoBaHue, COCTosLEE U3 OQHOro 6noka

MO ycraHasnuealoT Ha U30nMpyloLLen nogcraske oicoton 0,1 M HaA 3TANOHHOW NNACTUHON 3a3€MMEHUs.
Ona HacTonbHOro 00OPYAOBAHUSI 3TANOHHYIO MAACTUHY 3a3eMNeHusa AONyCcKaeTcs pasMelyatb Ha CTone
(CM. pUCYHOK 9).

YcTpoicrBea CBSI3M U pa3BsA3KM MOAKMIOYAIOTCH B pa3pbiB Bcex kabenei, BbiIOpPaHHbIX ANSA NnpoBeaeHus
ucnbiTaHui (cM. 7.1.2), pasMeLas ux Ha 3TanoHHOW NNACTUHE 3a3eMneHnsa u obecneunBas NPAMON KOHTaKT
C Hel Ha paccTosHum ot 0,1 o 0,3 m ot NO. Kabenu mexay ycTponcTesammu CBsisu u passasku 1 MO aomkHel
ObITb MakCUMarnbHO KOPOTKUMU U HE AOIDKHBI ObITb YNOXeHbl OyXTOn unu ckpyyeHol. Kabenu npoknaabiator
Ha BblcoTe 30 — 50 MM Hag 3TanoHHOMW NACTUHON 3a3eMNEHUs.

Ecnn MO umeet gpyrme 3aumbl 3a3eMneHusl, OHU A0MKHbI ObiTb COEAMHEHbI, €CNN 3TO BO3MOXHO,
C nnactuHon sasemnenusi yepes YCP tuna CDN-M1, ecnu 370 A0ONYCTUMO NO YCNOBUAM (PYHKLMOHUPO-
BaHuA NO (cMm. 6.2.1.1) (T. e. nopt BO YCP Tvna CDN-M1 nogknto4atoT K 3TasIOHHON NAACTUHE 3a3eMSIEHNS).

Ecnun B coctas MO Bx0oAUT KnaBmaTtypa unu A0NONHUTENbHOE YCTPOWCTBO, KOTOPOE NpuU 3Kkcnnyatauuu
Aepxar B pykax, TO MPUMEHSIIOT S9KBUBANEHT PyKuU, KOTOPLIN pasMeLLaloT Ha knasuaTtype unu obopaunsaiot
BOKPYr AOMOSIHUTENbLHOTO YCTPOWCTBA U NOAKIIOYAIOT K 9TANOHHON NNACTUHE 3a3eMNeHus.

BO, Heobxoanmoe ana obecneyeHus pyHkuMoHuposaHus MO B cOOTBETCTBUM C TpeboBaHUAMU, onpe-
AeNEeHHbIMN TEXHUYECKUM KOMUTETOM NO CTaHAAPTU3ALUMKU KOHKPETHOro Buaa Npoaykuumn (Hanpumep, cpea-
CTBa CBA3M, MOAEMbI, MPUHTEPbLI, YCTPONCTBA CEHCOPHOrO YNpaBneHusa u T. 4.), a Takke BO, HeobGxoaumoe
AnA nepefayun gaHHbIX U OLEHKU KavecTBa (pyHKLMOHUPOBaHUS, noaknoyalot k MO yepes ycTpoincrea CBA3U
1 (Unu) pasBsaskU. HacKOMNbLKO 3TO BO3MOXKHO, A0NYyCKAETCS OrpaHMYMBaTh KONMMYEeCTBO kabenen, npegHasHa-
YEHHbIX ANns ucnbiTaHus. OQHaKo BO3AEWCTBUIO MOMEXU AOIDKHbI ObITb MOABEPrHyTbl (pusnyeckue nopThbl
BCEX TUMOB.

7.7 VcnbiTyemoe 060pyaoBaHue, COCTOSALLEE U3 HECKONbKUX ONOKOB

O6opyaoBaHue, COCTOSALLEE U3 HECKOJbKMX B3aUMOCBA3AHHbLIX OMOKOB, UCMLITLIBAIOT, NPUMEHSIS OAUH
13 crneayoLwmx MeETO40B:

— OCHOBHOWM MeToA; Kaxabii 6nok, Bxoaswuii B coctas MO, UCNbITbIBAIOT KaK OTAeNbHOEe 060pyaoBaHue
(cm. 7.6), paccmartpuas Bce apyrue 6noku kak BO. YcrpolictBa cBA3u u passsasku (unum YCP) noaknioyaior
(B cooTBeTcTBUM C 7.1) K Kabensm Groka, paccmaTtpuBaemoro kak MO. Bce BGMoOku MCNbITLIBAIOT NOOYEPE/IHO;

— anbTepHaTUBHbIN MeToA: BEnokn NO, NOCTOAHHO COeAMHEHHbIE APYT C APYTOM KOPOTKUMM Kabensimu
ANVHON He Bonee 1 M, paccMaTpuBalOT B COBOKYNHOCTU Kak eauHoe UO. UcnbiTaHusi HA NOMEXOyCTOWYU-
BOCTb MEXOIOYHbIX COEANHUTENbHBIX kKabenei He NpoBoAAT (3TU kabenu paccMaTpuBaloT Kak BHYTPEHHUE
kabenu cuctemsbl) (CM. pucyHok 10).

Brnokn NO pasmeLlatoT Kak MOXHO Gnvke ApYr K APYry, UCKMOYas NpsiMON KOHTAKT MeXAy HUMM, Ha
n3onupyloLwen noacraeke BbicoTol 0,1 M HaA STANOHHOW NNacTUHONW 3asemneHusi. MexbnouHble coeauHu-
TenbHble kKabenu aTux 6NOKOB Takke pasMeLlaloT Ha usonupylowen noacraske. HeHarpyxeHHsie YCP unu
YCTPOWCTBA Pa3BsA3KM NOAKMNIOYAIOT KO BCEM OCTasnbHbIM kabenam MO, Hanpumep kabensam anekrponuTaHus
n kabenam, nogknioyaemsiM k BO (cm. 7.1).

8 MeToa ncnbiTaHUNA

MO pomKHO BbITh UCMBITAHO B pexxumax paboTbl U B KIIMMAaTUYECKUX YCMOBUSIX, COOTBETCTBYIOLLIMX Ha3Ha-
YyeHuto obopyaoBaHua. Temnepartypa U OTHOCUTENbHASA BNAXHOCTb NPU UCNLITAHUSIX AOJMKHBI ObITh YKa3aHbl
B MPOTOKONE UCMbITAHUNA.

Heobxogumo cobnoaatb NOMOXEHUS NO YPOBHIO MOMEX, U3NydYaeMblX UCNbITATENbHBIMW U BCMOMOra-
TEmNbHbLIMM NPUBOPamMU, KOTOPLIE MPUMEHSAIOTCA HA OPraHW30BaHHOM MECTE AnNs MCMbITaHui. Ecnu ypoBHM
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u3ny4aemMbix pagmMornomMex NPeBLILLAIOT YCTAHOBNEHHbIE HOPMbI, UCMLITAHUS CNeayeT NPOBOAUTL B 3KpaHU-
POBAHHOM MOMELLEHUM.
MpuMedaHune — Kak npaBurio, 8TV UCTbITaHUs MOTYT GbiTh NpoBefeHsl 6e3 NPUMEHEHNA SKPaHMPOBaHHLIX NOMeLLEHNIA.
3T0 0BLSCHSETCA TEM, YTO YPOBHW CO3aBaeMbIX MCMLITATENBHBIX CUTHANOB M COCTAB OPraHW30BaHHOTO MecTa
ANA UCTbITAHWI TaKOBbI, YTO N3My4YeHWe 3HAYUTENBbHBIX YPOBHEH 3HEPrun, OCOBEHHO Ha HU3KMX YacToTax, MasoBe-
POSITHO.

McnbiTaHusa npoBOAAT NPW NOAKMIOYEHUW UCMLITATENBHOIO reHepaTopa NooyepeaHo K KaKaomy ycTpoin-
CTBY CBSi3U (SNEKTPOMAarHUTHbIE KMeLwy CBA3W, TOKOBLIM NPOBHUK AnA BBoAA nomexu). Bce apyrue kabenm,
He noAnexallime UCMbITaHUIO, JOMKHbI ObITb NMMO0 OTKMIOYEHDI (€CNK 3TO PYHKLUOHANBHO AONYCTUMO), N6O
OCHAaLLEHbl YCTPOMNCTBAMM Pa3BA3KU UIIM HEHarpyXeHHbiMn YCP.

Ons npeaoTBpalleHns BNUAHUS rapMOHMK (CyOrapMOHMK) UCNbITaTeNbLHOro curHana Ha MO npu Heob-
XOAUMOCTU MPUMEHSIOT (PUINLTPbI HUSKUX M (UNK) BLICOKUX 4acTOT. PUNLTP BLICOKOW YaCTOTbl C rPaHUYHON
yactoToin 100 Ky peKkoMeHAyeTcs NPUMEHSATb Ha BbIXOAE UCMLITATENbHOIO reHeparopa. XapakrepucTuku
PUNbLTPa HU3KUX YaCTOT AOIDKHBI ObITb TakMMu, YT0ObI 06ecneunBanocb NOAAaBNeHNe rapMOHUK UCTILITaTeNb-
HOro reHeparopa [0 YPOBHEW, NP KOTOPbIX OHW He OyAyT BNUATL Ha pe3ynbTaThl UCTbITAHWIA. PUNBLTPbI NOAKIIO-
YaloT Ha BbIXOAE UCMbITATENBHOrO reHeparopa nepej yctaHoBKON UCNbITATENbHOIO ypPOBHSA (CM. 6.1 n 6.4.1).

[vanasoH nepecTporku YacToThl OIDKEH cocTaBnAThk oT 150 kMy 4o 80 MIy npu 3apaHee yCTaHOBIEHHbIX
YPOBHSAX MOMEXM, MOAYIIMPOBAHHO MO aMNUTYAE CUHYCOMAANbHLIM HanpsbkeHuwem 1 kI'y npu rmybuHe Mmoay-
naumm 80 %. OnA ycTaHOBKU YPOBHS BbICOKOYACTOTHOMO CUrHana u NepekriioueHnsa yCTpoUCTB CBSA3U B Xoae
UCMbITaHUM Npu HEOBXO0AUMOCTM AenaloT naysbl. Pasmep wara npu nepectpoike ¢ yBenuyeHuem 4acroTbl
He AOMKeH npesbiwaTb 1 % 3HaYeHUs NpeALIecTBYIOWEN YacToThl. Bpemsa yaepxaHusi amMmnnuTygHO-MOAy-
NMPOBAHHOIO CUrHanNa Ha KaXKaoW YacToTe He AOMMKHO ObiTb MEHEE BPEMEHM, HEOBXOAUMOrO ANsi NPOBEPKY
kauecTBa dPyHKLUMOHMPoBaHUA MO, HO B NM0BOM crnyyae aomkHO ObiTb He MeHee 0,5 ¢. [lononHUTENLHO Npo-
BOASIT UCNbITAHWUA 000PYA0BAHUSA HA YACTOTAX, HA KOTOPbIX OXXUAAETCS €ro NoBbiLeHHAst BOCNPUMMUYUBOCTb
K noMmexe (HanpuMep, Ha TaKTOBLIX YACTOTax).

[MpumeydaHue — Tak kak MO MoxeT noaBepraTbcs BO3ASACTBUIO NOMEX, Bbi3biIBaeMbIX NEepexofqHbIMU NpoLeccamy,

NPOUCXOAALMMU NPU MOLLAroBOM U3MEHEHUU YacToThl, HEO6X0AUMO NMPUHATL Mepbl AN NPeAoTBPaLLEHUA TaKoro

BO3AefcTBNSA. Hanpumep, A0 N3MEHEHUSI YacToThl YPOBEHb CUTHaNa MOXET ObiTb CHUXEH Ha HeCKOmNbko aeuuben
OTHOCUTENBHO UCTLITATENBHOTO YPOBHS.

B xoae ucCmbITaHuii HEOGXOAUMO MO BO3MOXHOCTM MPOBEPUTL KauecTBO (PYHKUMOHMpOBaHus NO Bo
BCEX PEXNUMAX, BbIGPAHHBIX AN UCTLITAHUNA.

PekoMeHayeTCs NPUMEHEHWUE CNELUANLHBLIX TECTOBLIX NPOrpaMm.

McnelTaHUs NPOBOAST B COOTBETCTBUM C NPOrPaMMOil UCTTLITAHUNA.

Mpu HeoGxoaAMMOCTI 0GOCHOBaHUSA NPOrPaMMbl UCTILITAHUIA NPOBOAAT NPEABAPUTENbHBLIE UCTILITAHMS.

9 OueHKa pe3ynbTaToB UCMbITaHWUI

PesynbTaThl UCMLITAHWIA AOMKHBI KnaccuuumupoBaTbCa NpU YCNOBUSAX NOTEPU PYHKLMKU UNU U3MEHEHUS
pabotbl MO OTHOCMTENbLHO KPUTEPUS KadecTBa (PYHKUMOHUPOBAHWA, YCTAHOBMEHHOTO U3rOTOBUTENEM UMK
3asBMTENEM UCMbITAHWA UMW COrMacOBAHHOIO MEXAy W3roTOBUTENEM W NoKynatenem usaenus. Pekomer-
AyemMas knaccudukaLuma BKIIOYaET criegytoLlee:

a) HopmarnbHoe (PYHKLMOHMPOBAHUE B Mpeaenax HOpPM, YCTAHOBMEHHbIX U3rOTOBUTENEM, 3asSBUTENEM
unun notpebutenewm;

b) BpeMEeHHOEe CHWKeHWe KavecTBa (DYHKUMOHMPOBAHMA NMBO noTteps (PYHKLUMOHMPOBAHUS, KOTOpbIE
npekpaLLalTcsa nocne Bo3aenCTBUA NOMexn U He TpebyloT BMeLLaTenbCTBa OnepaTopa;

C) BPEMEHHOE CHWXEHUE KadvecTBa (PyHKUMOHMPOBaHUS NMBO noTeps (OYHKUMOHUPOBAHUSA, KOPPEKLMS
KOTOpbIX TPEOyeT BMELLaTENLCTBA oneparopa;

d) cHKeHne kadyecTBa (PYHKLUMOHMPOBAHUS, UK NOTEPS PYHKLUMOHUPOBAHUS, KOTOPbIE HE MOTYT ObiTh
BOCCTAHOBMEHbI M3-3a MOBPEXAEHUS KOMMNOHEHTOB O0OPYAOBAaHMSA, HAPYLUEHWA MporpaMMHOro obecneudeHus,
UNn NOTepU AaHHbIX.

B WHCTPYKUMM MU3roTOBMTENA MOrYT ObiTb YKa3aHbl HEKOTOPbIE HEe3HauuTenbHble U, CreaoBaTeENbHO,
npuemneMble 3PdEKTbl BO3AENCTBUA nomex Ha NO.

HaHHas knaccudukayus MoXeT UCNOoNb30BaTLCA B KAYECTBE PYKOBOACTBA NO ONpeAeneHnto KpuTepues
Ka4yecTBa (PYHKLMOHMPOBAHUA TEXHUYECKMMWU KOMUTETaMMW, OTBETCTBEHHbIMU 3a pa3paboTKy OOLIMX CTaH-
[lapToB, CTAHAAPTOB HAa WM3JEervA UNu rpynny usgenuin, UM B Ka4ecTBe OCHOBbI ANA COrMacoBaHUA KpuTe-
pueB kayecTBa (PyHKLUMOHMPOBAHWUA U3Aenui Mexay M3roToBUTENeM W nokynaTenem, HanpuMmep B crydae
OTCYTCTBUA COOTBETCTBYIOLLEro 06Lero craHgapTa, craHaapTa Ha usaenue unu rpynny usaenuii.
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10 MpoTokon ucnbITaHUn

MpoTOKON MCMBbITAHWI JOMKEH coaepkaTb BCIO MHpopMaumio, HEOOXOAUMYIO ANs BOCMPOW3BEAEHUA
ucnbITaHus. B yacTHOCTH, AOMKHO ObITb YKa3aHo cneayloLlee:

— o06o3HauyeHne MO u nboro CBSI3aHHOrO ¢ HUM 060PYA0BaHUS, HAaNpMMep TOproBas mapka, Tun obopy-
[0BaHUs, CEPUNHbIA HOMED;

— pasmepbl MO;

— TUNUYHbIE yCroBuUs PyHKUMOHUpoBaHua NO;

— ucnbiTeiBaeTca nu NO kak 04HOGNOYHOE UMK MHOTOBIOYHOE;

— TUNbl MEXOMOYHBIX COEAUHUTENBHBLIX Kabenen, BKMvasa ux 4nMHy U BHeLWHWe nopTbl MO, K KOTOPbIM
OHW NOAKMNI0YaTCS;

— niobble 0cobble yCroBUs NPUMEHEHUs, HanpUMep AnuHA unu Tun kabens, sKpaHMpoBaHWe UnKu 3asem-
neHue, ycnosust oyHkLmoHmpoBaHua MO, Heobxoaumeie anst o6ecnevyeHns COOTBETCTBUS;

— BpeMs BOCCTaHOBNeHusi pabotocnocobHoctn MO, npu HE0GX0AUMOCTH;

— TMN UCNOMbL3YEMOTr0 UCMLITATENBHOTO 060pyaoBaHus, pacnonoxenune MO n BO, YCP;

— 0B03HayeHue ucnbITaTenLHOro 060pyA0BaHUSA, HAaNPUMEP TOProBas Mapka, Tun 000pyA0BaHUS!, CEePUMHBIN
HOMED;

— YCP, ucnonb3yemble Ha Kaxgom kabene, u AnuHa BHYTPEHHUX Kabenen Mexxay HUMMU;

— YCTPONCTBO pa3Ba3ku, Harpyxaemoe Ha 50 Om, AN Kaxaoro nopra, NnoaBepraoLLerocs B0O34enCTeuio
nomexu;

— onucaHue MeToaa npoBepkn pyHkumoHnposanusa MNO;

— nobble 0coBble YCrnoBus, HEOBX0AUMbIE AN NPOBEAEHUSI UCTILITAHUS;

— AnanasoH 4acToT, B KOTOPOM NPOBOAAT UCNLITAHUS;

— CKOPOCTb NEPECTPONKM YaCTOThl, BPEMS YAEMKAHUSA 1 LUAr NePeCTPONKU YacToThl;

— MPUMEHAEMBIN UCNbITATENbHbIM YPOBEHb;

— ypoBeHb kayecTBa PYHKLUMOHMPOBAHUS, YCTAHOBIEHHbIN U3rOTOBUTENEM, 3aKa34YMKOM UM MOKynaTenem;

— NPUMEHSIEMbIE KPUTEPUU KAYeCTBa (PYHKLIMOHMPOBAHUS;

— niobble apdekThl Bo3aencTaua Ha MO, 3acdmkcupoBaHHble BO BpeMsl UMM MOCHe Mnodayu UChbiTa-
TENbHOrO CUrHana, a TaKke NPOAOIMKUTENbHOCTL BO3AENCTBUSA 3TUX INPEKTOB;

— KpUTEPUIA onpeaeneHus pesynbTata UCMbITAaHUSA (OCHOBAHHbIW HA KPUTEPUMN Ka4yeCTBa (PYHKLIMOHMPO-
BaHWHA, YyCTAaHOBNEHHOM B 00LleM cTaHgapTe, CTaHAapTe Ha u3fdenue wWnu rpynny usgenuin nubo sBnsio-
LieMcs NpeAMETOM COrnaLueHus Mexay M3roToBUTENEM U NokynaTenem).
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Zce- cuHa3Hoe NoIHOe COMPOTUBAEHME Lienu CBA3N M pa3BAsku, Zoee = 150 Owm.

n0- BbIXOAHOE HanpshKeHWe ucnbliTaTenbHOro reHepatopa (34C);

L/icom- obuiee HeCcMMMETPUUYHOE HanpshkeHne mexay MO v 3TanoHHONM NAacTUHON 3a3eMIeHns:;
/coT -06WNIA HECMMMETPUYHBIWA TOK, NpoTekatowmii yepes UO;

Joom- MIOTHOCTbL TOKa Ha NPOBOAALMX NOBEPXHOCTAX UM TOK B APYrux nposogHukax WO;

E, /-/-anekTpnyeckne u marHuTHble Mons.

MpumeuaHue - Pesuctopbl conpoTusneHvem 100 OM BXOAAT B COCTaB LENW CBSI3M W pasBsi3ku. JleBblii BXof

HarpyxeH NaccuBHOI Harpyskoii conpotusieHmem 50 OM, npaBblii BXOA - MNOMHbIM COMPOTUB/IEHUEM UCMbLITATE Tb-
HOro reHeparopa.

PucyHok 2a - Cxema o6pa3oBaHusi aN1eKTPOMarHuTHbIX noneii B6am3n IO Npu npoTekaHuu TOKOB B Kabenax
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T - Harpyska 50 Owm;

T2 - atteHwartop (6 gb);

YCP - yCTPOIACTBO CBS3M U Pa3Bs3Ku.

Knewy cBsian A4na NpsiMoro BBoZa MOMEXU - TOKOBbIE KELM UM 3/1EKTPOMArHUTHbIE KIELLM CBSI3U

PucyHok 2b - Cxema pacnonoxeHus o6opyfoBaHna Ans UcnbliTaHuii Ha yCTOMUYMBOCTb
K paAnoYacToTHbIM KOHAYKTUBHbLIM MOMexam

PucyHok 2 - NcnbiTaHnA Ha yCTOﬁHMBOCTb K pagno4yacTtoTHbIM KOHAYKTUBHBIM NOMeXam

Gl - pagmoyacToTHbI reHeparop;

T1- artTeHtoarop;

S1 - nepekntoyareslb PagMo4acTOTHOIO CUTHaNa;

PA - WIMPOKONONOCHBIV YCUANTENb MOLLHOCTY;
LPF/HPF - thunbTpbl HU3KUX W (MK) BbICOKMX HYaCTOT,;
T2 - aTTeHiatop ¢ YMKCMPOBaHHbLIM 3aTyxaHnem (6 ab)

PncyHok 3 - Brok-cxema ncnbiTaTeNbHOro reHeparopa
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PucyHok 4a - HemopgynupoBaHHbIi PucyHok 4b - MoaynMpoBaHHbIN paanoyacTOTHbIN
paAnoyacToTHbIN curHan curHan npv rnyévHe mogynsuumn 80 %
Ymp=2,82 B, Ums= 1,00 B Ymp=5,09 B, Uns=1,12 B

PucyHoK 4 - ®opma curHana B pexume X0s10CToro xofa Ha nopty VO ycTpoiicTBa CBS3U
NS UCMbITATENIbHOTO YPOBHS 1

Z0 - 50-0MHbI KOaKcuasnbHbIN Kabens;
- Kabenb 3nekTponuTaHusa, nepegayn CUrHasaoB WAM 3a3eMeHUs;

- Harpyska 50 OmM gnsa koakcuasnbHOro kabens;

- nepexogHoe ycTpolicteo 150-50 Om (kopo6ka ¢ pesmctopom 100 Om mexay

H—I'O BXOAHbIM W BbIXOAHbIM MOpTamu);
- WCTOYHWK CUTHana c BbIXOAHbIM conpoTusneHmnem 50 Owm;
r
- N3MepuUTEesNbHbIA NPUGOop C BXOAHLIM conpoTuBaeHnem 50 Om, Hanpumep cesnek-
TUBHbIA BONbTMETP;
r@ B e r - aTTeHwaTop C BXOA4HbIM conpoTuBaeHmem 50 Om u 3atyxaHuem 10 gb

- ycTpoiicTBO cBA3U 1 paseazku (YCP), nmerwee noptel MO, BO n Bxog;

- aTTeHwartop MouwHocTu (6 ab)

PucyHok 5a - lNMepeyeHb CUMMBOJIOB, NPUMEHSAEMbIX /19 NoKasa NPUHLUMNOB BBOAA NMOMEXU U CBA3U
B CXemMax pacnosioxXeHunsa O60py,ﬂ,OBaHI/IF| npu npoeegeHNn UCnbiTaHNA
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0.1l Mm<L<O0,3m

PucyHok 5b - MpuHuMn npAMoro BBoga NnoMexu B 3KpaHUpOBaHHble Kabenu

PucyHok 5¢ - MpuHLKMN CBA3W ANS1 HEIKPAHUPOBAHHLIX Kabenei

18
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Mpumep - Tunosblie napameTpbl: Cpass =47 HP (TONbKO AN HEIKPAHMPOBAHHbIX kabeneit); L(isokw, £ 280 MKIH;
HU3KoYacTOTHasA KaTylKa MHAYKTMBHOCTU: 17 BUTKOB Ha (heppuTOBOM Kosnble: maTepuan - NizZn, /ir = 1200;
BbICOKOYACTOTHAasA KaTyLlKa MHAYKTUBHOCTMU: 2 -4 (eppnTOBbIX KOMbLa (06pasyloLwmx TpyoKy): maTepuan -
NiZn, pR= 700

PucyHok 5d - MpuHUMN pasBA3ku

PucyHok 5- MpuHUMN CBA3K U pasBA3KK

12< 0,3 M. rae BO3MOXHO 0,1 mM<L<0,3m

YCP, nogknwoyeHHoe k BO, Hanpumep Tuna CDN-M1, noAkNO4YeHHOE K 3aXUMy 3a3eMieHnsa, win tuna
CDN-M3, fOoMXHO 6bITb Harpy>xeHo conpotusneHmem 50 Om Ha BXOAHOM nopTy (cMm. 7.4)

PUCYHOK 6 - TpUHLUMN CBSA3W U pPa3Bs3KK NpW BBOAE NMOMEXW C NPUMEHEHUEM Knelei cBa3n
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3TasloHHada nnacTuHa 3a3emMieHnsd

- JTasIoHHas nnacTvHa 3a3eMieHns fo/mkHa ObiTb 60nblue npoekunn YCP, a Takke ApyrMx KOMMOHEHTOB He MeHee
yem Ha 0,2 m.

- MopT NO pacnonoxeH Ha BbicoTe 30 MM Haf 3Ta/IOHHON NIACTUHOW 3a3eM/IEHMS.
- Pa3mepbl cTaHgapTHOW nnacTuHbl cBs3n (¢ BNC-pastemom) - 0,1 x 0,1 m.

-O6e nnacTuHbl AO0JDKHbI ObITb U3rOTOBNEHBI U3 Meaun, natyHn nnn ailoMmHuUA U UMeTb XOpOLLIVIVI KOHTaKT Ha BbICOKNX
yacTtoTax.

PucyHok 7 a- MprMep KOHCTPYKLMM YCTAHOBKM A5 NPOBEPKM CUH(A3HOTO MOSTHOTO
CONMPOTUB/IEHUSI YCTPOUCTB CBA3M U Pa3BA3KM

npumevaHue)

MpumeyaHne - TpeboBaHUS K CMHKDA3HOMY MOSIHOMY COMNPOTUB/IEHWIO AO/KHbI BbINOSHATLCA MPU 3aMKHYTOM W
pasoMKHYTOM Kawoue S (cm. 6.3).

PucyHok 7b - Cxema ycTaHOBKM A1 MPOBEPKN CMH(A3HOTo NOMHOIOo
COMNPOTUBIEHUS ZRYCTPONCTB CBSI3N U Pa3BsA3KM
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BHocumoe 3atyxaHue (b)) = 1/,3v (nonoxeHue BbikAoyartenen 2) - UnM(nonoxeHune Bbikatovatenein 1), rae UnM-

N3MepeHHoe HanpshkeHue, BbipaxeHHoe B Ab (MkB)

PncyHok 7c - Cxema yCcTaHOBKM O/19 U3MEPEHUSs BHOCUMOTO 3aTyxaHuns
ABYX nepexofHbix yctpoiicTs (150 - 50 Om)

100 Om

O--------- 1 - 0
Pa3sbem 150 Om Pa3bem 50 Om

O--——-—— = mmmm—m——m oo o]

MprMeyaHve - HU3KOMHAYKTUBHBIV pe3ncTop:
HOMMWHa/IbHasA MOLLHOCTb - He MeHee 2,5 BrT.

PucyHok 7d - Cxema nepexofHoro ycTpoiictea
150 - 50 Om

100 mm

MpyvMeyaHue - KOHCTPYKUMS CTaHAAPTHOM MAaCTWHbI CBA3N

MOEHTNYHA YKa3aHHOW Ha pUCyHKe 7a, HO Ao6GaBfeH HU3KO-

WNHAYKTUBHBIA pe3uctop conpoTtusneHmem 100 Om.

PncyHok 7e - KOHCTpPYKTMBHAA cxema nepexonHoro
ycTpolictea 150-50 Om

PUCyHOK 7 - YcTaHOBKa 4/19 NMPOBEPKN XapaKTepPUCTUK YCTPONCTB CBSA3M U pa3BsA3KM
1N nepexofHbix yctpoiicte 150-50 Om

O6u1as Touka

PucyHok 8a - OnpegeneHune obueli TOYKM NpY UCMOMb30BaHUN HEIKPAHUPOBAHHbLIX Kabenei
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PucyHok 8b - OnpegeneHve obLieli TOUKM MPU UCNOMIb30BAHUN 3KPAHUPOBAHHbLIX Kabenei

Mpumepbl YCP:

- ycTpolicTBa cBA3n u passaskn (YCP);

- ycTpolicTBa NpAMOro BBoAa nomexu (c yHKLMen pa3Baskm);

- K/lewm cBA3UN AN1A NPSAMOro BBofa NOMex (3/1eKTpPoOMarHMTHbIE KNnewu cBsa3sn).

MpumeyaHune - Harpy3ky B 150 Om, Hanpumep nepexogHoe ycTpoiicTBo 150 - 50 OM, Harpy)eHHoe conpoTuB/ie-
Hvem 50 Om, Ha nopTy BO NPUMEHSIIOT TONbKO B C/lydYae WCNob30BaHUS HE3KPaHMPOBaHHbIX kabeneli (akpaHbl K-
paHupoBaHHbIX Kabeneli coefiMHeHbl C NIACTUHON 3a3eM/ieHns Ha cTopoHe BO).

PucyHok 8 c- Cxema pacnosfioxeHust 060pyA0BaHNa A8 YCTAHOBKM UCMbITaTebHbIX YPOBHENR Ha nopTy
yCTpoOiicTBa CBA3U U pa3BsA3ku A5 NOAKIOUYEHUS UCMbITYEMOro 060pyA0BaHNS

PucyHok 8 - Cxema pacnonoxeHnss o60pyfoBaHUa ANa yCTAHOBKU UCMbITATENbHbIX YPOBHEN (CcM. 6.4.1)
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yy4yyyy
01mM<L<O03wm
>05m s »
K BO unn TesieKoMMyHU-
KaUMOHHbIM IMHUSAM
505 M CDN-T2
CumMmmeTpuyHas
ABYXMpoBOgHas
NMHUA >
CDN-M2 K ceTu
no CeTb 3NeKTPONUTaHNA
3/1eKTponuTaHms
HeakpaHupoBaHHbIii CDN-AF2
HECUMMETPUYHBbIN K BO

Kabenb
>

M3onupyowas noacraska
:BblcoTOM 0.1 M

.OTaNoHHas nnactuHa 3asem/ieHns

PY-reHepartop T2

WcnbiTaTenbHblii reHepaTop

PacctosiHue ot MO go N 6bIX MeTanInyecknx npegMeToB AO/HKHO COCTaBNATb He meHee 0,5 m.

PucyHok 9 - Mpumep cxeMbl pacnonioxeHuss 060pyAoBaHNA Npy NPOBEAEHNN UCNbITaHWUIA
NCNbITYyeMoro o6opyoBaHuns, COCTOALLEro M3 04HOro 610ka
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Pacctosihne ot MO o nwobbix MeTannnyeckux npeamMmeToB AO/HKHO COCTaBAATb He MeHee 0,5 M.

Tonbko Kk ogHOMy u3 YCP, KoTopble He WCMONb3ykTcA ANA BBOAA MOMEXW, AO/XHA NOAKNYaTbCSA
Harpyska conpotuBneHmem 50 Owm, obecneuymBarlias TONbKO OAWH o6paTHbIi kaHan. Bce gpyrue YCP
JO/KHbI MOAKM0YATLCS, KaK YCTpOCTBa pa3BA3KY.

Mex6104Hble coefuHNTeNbHble Kabenu (4nvHoON He 6onee 1 M), noakn4veHHble K NO, fOMKHBI Haxo-
ONTbCA Ha M30MALMOHHON NoacTaBke.

PucyHok 10 - MprMep cXeMbl pacnosioxeHns o60pyA0BaHUS MpW NPOBEAEHUN UCTbITAHUIA UCNbITYEMOro
060py0BaHNSA, COCTOSILLETO U3 HECKOMbKUX 6/10KOB
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MpunoxeHue A
(o6s13aTenbpHoe)

JononHutenbHaa uHgopmauusa OTHOCUTENBLHO METoAA
BBOA MOMEXU C NOMOLLbIO KNnewen CBA3N

A.1 TokOBbl€e Knewu CBA3Mn

Tpe6oBaHneMm K kayecTBy (PyHKLIMOHMPOBAHUSI TOKOBLIX KMneLUeln CBSA3M SIBRAETCA TO, UTO NOTEPU B UCTIbI-
TaTenbHOM NPUCNOCOBNEHNN He JOIDKHbI NPeBbILATL 1 AB Npu NpoBeAeHUM UCNbITaHwi B 50-0MHOM cucTeme
C YCTAHOBNEHHbIMWU TOKOBbLIMU KNELLAMM U NPU Harpy3ke BXOAHOTO MOPTa UCNLITaTENLHOTO NpUcNocobnerns
conpotusneHnem 50 Om. Cxema yCTaHOBKM YPOBHEN NOMEXU NPUBEAEHA HA PUCYHKE A.1, a KOHCTPyKUuA
MCNLITaTENLHOrO NPUCNOCODNEHNs — HA PUCYHKE A 2.

YpOBHM NOMEXU, BBOAUMON TOKOBLIMU KIeLLaMu CBA3U, YCTAHABNUBAIOT nNepes NpoBeAEeHMEM UCNbITAHUN.
Mpoueaypa yCcTaHOBKM ypOBHEN MOMEXM MpuBeaeHa B 6.4.1 u Ha pucyHke 8 HacTosLlero craHgapra. Ecnu
yCTaHOBKa YPOBHEW MOMEXU BbIMOSIHEHA HE B CUCTEME C NOSHbIM conpoTtusneHuem 150 OmM, a B ucnbiTa-
TenbHOM NPUCNOcobneHun ¢ conpotTueneHnem 50 OM, NPUMEHSIIOT CNeAyYIOLLYIO NpoLUeaypy:

— 9KpaH kabensi, COeMHEHHLIN C BXOAHbLIM MOPTOM KReLlen CBA3U, AOIKEH ObITb Takke COeAUHEH C
NNacTMHOM 3a3eMIIEHUSI UCTILITATENBHOIO NPUCNOCOONEHUs NOCPEeACTBOM COEAMHEHUSI C HU3KUM MNOSIHbIM
CONPOTUBIIEHUEM;

— K OQHOMY KOHLYY MCMNLITATENbLHOIO NPUCNOCOGNEHUA AOMKHA MOAKMIOYATLCH KOAKCUanbHas Harpy3ka
conpoTtusneHneM 50 Owm, a k Apyromy — arreHioatop mowHoctu ¢ KCBH meHee 1,2 B 3aaaHHOM Anana3soHe
4yactoT. [lenutens MOLLUHOCTU AOJDKEH NOAKMo4YaThcs k 50-OoMHOMY BXOAy pajguMo4yacTOTHOrO BONIbTMETpA
UnNKU paguoyacToOTHOrO aHanu3aropa CnekTpa;

— BbIXOAHOW YPOBEHb CUrHana UCMbITaTenbHOro reHepaTopa yBenuumuBaloT 40 Tex nop, noka usmepsiembli
npubopPOM ypPOBEHb HANPs>KEHUS HEe AOCTUITHET 3HA4YeHus, KoTopoe Ha 6 Ab MeHbLue TpebyeMoro sHauyeHus
UCNbITaTernbHOro yposHs U (cM. 6.4.1). BbIxoaHOW ypoOBEHb CUrHanNa MCMbITaTenbLHOro reHeparopa ukcu-
PYIOT AN KaXA0ro Lara 3Ha4yeHus 4acroTbl.

A.2 DneKkTpomMarHMTHbIE Krewm cBA3m

KOHCTpYKUMA WM MPUHUMN AeiCTBUA IMNEKTPOMAarHMTHbIX Krnewlen CBA3W NpeacTaBneHbl Ha PUCYHKax
A3-A5.

MokazaTenb HaNpaBNEeHHOCTU SNIEKTPOMArHUTHBIX Kriewwein cBA3u (B OTnMYne OT 0ObIKHOBEHHBIX TOKOBbIX
Knewlei) coctaBnsieT He MeHee 10 ab ans yactot Bbilwe 10 MU, BCneacTeue Yero ucyesaet Heobxoau-
MOCTb B ONnpeAeneHHON BenninHe CUHA3HOro noriHoro COMpOTUBIIEHUSA HA y4YacTke mexay Toukon BO u
3TarloHHOM NNacTUHOW 3a3emrenus. Ha yacrotax Boilie 10 MIL, SnekTpoMarHUTHbIE Knewm cBaAsu paboTator
aHanornyHo YCP.

YCTaHOBKY YpOBHEW NOMexu Npu WUCMOSMb3OBAHUM INEKTPOMArHUTHLIX KfeLWen CBS3U BbIMOSHAIOT B
COOTBETCTBUM C 6.4.1 HACTOALErO cCTaHAApTa B YCNOBUAX paboTbl HA 150-0MHYIO Harpy3Ky, kKak noka3aHo Ha
pucyHke 8.

A.3 OpraHu3zoBaHHOe MeCTO ANS UCNbITaHUNA

Ons npoBeaeHUs UCMbITAHUIA KNeLM CBS3M YCTaHaBMMBAIOT Ha UCNbiTyemble kabenu. Ha kneww noaaior
CUrHan OT UCMbITATENLHOIO reHepaTopa, ypoBeHb KOTOPOro A0SMKEH COOTBETCTBOBATL NpeABapuTenbHO ycra-
HOBMEHHOMY 3HAaYEHUIO.

Bo BpemMsa uCnbITaHWI 9KpaH BXOAHOIO MOPTA TOKOBbLIX KNELEN CBA3M UMW 3aXMM 3a3€MIIEHUSI anek-
TPOMarHMTHBIX KMNeLen CBA3M AOIMKEH ObITb COEAMHEH C 3TaNOHHOW NNACTUHOW 3a3eMneHus (CM. PUCYHKU
ABunAT).

Ecnu BO BpeMs UCMbITaHWIA 3HAYEHUEe Toka, M3MepPAEMoe NPU UCMNONb30OBAHUM KaK TOKOBbIX, TaK U 3NeK-
TPOMAarHUTHbIX KNeLlen cBA3U, NpeBbillaeT HOMUHANbLHOE 3Ha4YeHWe Toka B Lienu (CM. 7.4 HaCcTOALEro CTaH-
AapTa), TO HanpsP>KEHME HA BbIXOAE WUCMbLITATENLHOrO reHepaTopa yMeHbLaloT A0 TeX Mnop, noka 3HayeHue
TOKa B LUENW HE CTaHeT PaBHO HOMWHANbHOMY 3HAYEHMNIO. YMEHbLUEHHOE 3HAYEeHUEe HANpPsHDKEHUS Ha BbixoAae
UCMbITATENBLHOrO reHepaTopa A0SMKHO ObiTb 3a(PUKCMPOBAHO B NPOTOKONE UCTILITAHUA.
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McnblTaTenbHblii

PucyHok A1 - Cxema yCTaHOBKW YPOBHSA MOMEXWN C MPUMEHEHUEM
50-0MHOro ncnbiTaTeNbHOrO NPMUCNOCO6aEHNS

CbemMHas Kpbllka

LLnprHa ncnbiTaTenbHOro NpucnocobneHns coctasnseT 120 mMm.

PucyHok A.2 - KoHcTpykumsi 50-O0MHOMo McnbiTatenibHOro Npucnoco6sexHms
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1- hbeppunTOBbIA TOpOUAAbHBIA CEPAEYHMK C pasmepaMun: AuaMeTp HapPYXHOro kosbua - 36 MM,
AvameTp BHYTPeHHero Kosbla - 23 MM, TonwmHa - 15 mv; 10 konew, Tvna 4C65, NiZn, n = 100;
26 koney tnna 3C11, MnZn, n= 4300;

2 - BCTaBKa U3 MegHOWN hosibrn NoyLUAMHAPUYECKOA (DOPMbI;

3 - HWXKHASA NpoBoAALLan NNacTuHa,

4 - nnaHKa 3a3eM/IEHNS;

5, 6 - npucnocobneHnsa A 3aXMMaHusa UCNbITyeMOro kabens Bxenobe;

4acTu M3 M30/ISILMOHHOTO MaTepuana C NOMKMMAKLMMN NPYXMHaMK (He NoKasaHbl);

7 - thepputoBas Tpybka, 4C65;

8 - 50-0MHbI KOakcHanbHbI Kabenb ¢ BNC-pasbeMom;

9 - nepeknoyaTesib Ans pasmblkaHua Z1;

10 - na3 gnsa pasMeLLeHns Yactu 2;

11 - ynpyroe 3auemsnieHne eppnToB (BepxHee MonyKosbLo);

12 - HWXHAA M30NAUMOHHAA NNacTUHa;

13 - 3awmTHas nnactuHa ans Z1, 72,

MO - wncnbiTyemoe o60pyfoBaHue;

Z1 - nonHoe conpoTusneHne, obpasyemoe komnoHeHTamu: Ci = (20 - 100) n®, L} = 0,15 mkI'H, Ri =50 Om /12 Br;
Z2 - nofHoe conpoTtuBrieHne, obpalyemoe komnoHeHTamun: b = 0,8 MkMH; R2=50 Om /12 BT

PucyHOK A.3 - KOHCTPYKLUMA 31EeKTPOMArHUTHbIX Kneleii cBa3u
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2 (D

1- chepputoBasn Tpy6Ka (32xum) AnvHoi 0,6 m, gnametpom 20 MM, coctoswan m3 10 koney Trna 4C65 (M = 100)
Ha ctopoHe O 1 26 koney Tnna 3C11 (n = 4300) Ha cTopoHe BO;

2 - BCTaBka M3 MeAHOW honbrv NoayuuaMHAPUYEcKoin opmbl;

7 - hbepputoBasn Tpybka (4 = 100), BKIOYEHHAA B KOHCTPYKLMIO 3/1EKTPOMArHUTHbIX KNeLlein CBA3u;

Z1, Z2 BCTPOEHbI 4151 ONTUMM3ALMM HYAaCTOTHON XapaKTepUCTUKU U HaMpPaB/eHHOCTY CUrHana;

Gl - ucnbiTaTesbHbIA reHepaTop

MpyYHUMN AEACTBMSA 3M1EKTPOMArHUTHbIX KeLein cBasw:
- VMHAYKTVMBHasA CBA3b, obecneunBaemas nocpefcTBOM NpuMeHeHus depputoBoii Tpyokmn (1);
- 3eKTpuyeckas cBsA3b, obecneymBaemas nocpeacTsom conmkeHns kabena VO u dhonbrmpoBaHHol BCTaBkn (2).

PucyHok A.4 - MpuHUMN AeicTBUA 3NEKTPOMAarHUTHbIX KNewei cBa3n

KoappuuymeHT cBasu, ab

1 10 100
YacToTta, Mly

TWUNWYHbIE XapaKkTePUCTUKN 3MEKTPOMAarHUTHBIX KeLleli CBA3W, NPUMEHSEMbIX B MPOMBbILLIEHHOCTW:
- pabounin gnanasoH yvactot: 0,15 - 230 My

- YacToTHasa xapakTepucTmka KoadduLmeHTa CBA3N;

- npsmMas cBA3b 1 pa3saska MIO/BO cocTtasnsieT He MeHee 10 b Ha yacToTax Bbiwe 10 My,

PucyHok A,5 - KoahpuuneHT coegMHEHNS 31EKTPOMArHMTHbIX Knewel CBs3un
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01 M<L<0.3wm
BO

Lr < 0,3 M. r4e BO3MOXHO
TOKOCEMHMK 50 Om
Oycep

Knewm cBasn

V7777777777777 77T7TX7777

W 7777V 7777
OTasloHHas nnacTuHa 3as3eM/ieHuns
T2
0l m |/|CI'IbITa: 01 m
TENbHbIN
reHepatop

3asemMnaLLmMi NPOBOAHMUK
MWHUMA/IbHOM ANVHBI

PucyHok A.6 - O6uiaa cxema pacnosioxeHnss 060pyA0BaHNsA AN UCMbITAHWI
C UCNO/Mb30BaHMEM Kfeleil cBa3n

1rrrrrrrrr

>05M™
0,1 mMm <L<03m
CDN-T2
CruMMmeTpuyHas BO 2
£
[ABYXNpoBoOAHas K cetu
>0,5m NNHWA CDN-M2 39/1EeKTPO-
nMTaHus
1o K cetun
3NeKTpo- £
nUTaHNs Kcetn
. 3/1eKTponuTaHns
HeakpaHMpoBaHHbIi
MHOTrONPOBOAHbIA TOKOCbEeMHUK CDN-M2
Kabenb / (npn Heob6xogMMOCTH)
BO 1 C ":
9
M3019UNOHHBIN Kneu casiam T2
maTepuan I
I
M3MepuTenbHbIii VcnbiTaTenbHbli
JTanoHHasa nnacTvHa 3a3em/eHus
reHepatop

npuéop

T - Harpyska 50 Ow;

T2- aTTeHwoaTtop MowHocTtn (6 ab).
PacctosiHne oT VIO o niobbix MeTaniMyeckux npegmMeToB AO/HKHO COCTaBNATb He MeHee 0,5 M.

Ycnosusa npumeHeHus YCP npu ucnbiTaHUM NnokasaHbl Ha pucyHkax 2, 9 n 10.

PucyHok A.7 - MpuMep pasmelleHns UcnbiTaTebHbIX 6/10KOB HA NAacTuHe
3a3eM/IeHna Npu UCMNob30BaHUMN Kneulel cBA3n (BUA CBEPXY)

29



CTb IEC 61000-4-6-2011

MpunoxeHune B
(cnpaBoyHoOE)

Kputepun BbiGopa AvMana3oHa 4acToT Npu UCTbITaHUAX

HecmoTps Ha TO, YTO HACTOALLMI CTaHAAPT ycTaHaBnuBaeT TpeboBaHus B guanasoHe 4actot ot 150 kl'y ao
80 MINy, npuMeHAeMbIn Ananas3oH YacToT 3aBUCUT OT HOPMasbHbIX YCIIOBUII YCTAHOBKM 1 akcnnyatauumn NO.
Hanpumep, ans HebonbLuoro obopyaosaHusa pasmepamu meHee 0,4 M ¢ nutTaHuem ot Gatapei npu OTCYTCTBUK
NnoaKIOYEHHBIX K HEMY MeTannu4eckux kabenei ucnbiTaHMA Ha YactoTax Hwke 80 My He npoBoasAT, Tak
Kak B 3TOM cny4yae HebnaronpusTHoe BO3AEWCTBME HA 0OOpyAOBaHME NOMEX, HABEAEHHbIX Paguo4acror-
HBIMU 3NEKTPOMArHUTHBIMU NONAMU, MANIOBEPOATHO.

BepxHaa rpaHuyHas YacToTa ucnbiTaHum, Kak npaesuno, coctaensaet 80 My, B Tex cny4vasx, korga paccmar-
puBaeTcs manorabaputHoe o6opyaoBaHue (pasmep MeHee 3/4), B CTaHAApTax Ha KOHKPETHbIE BUAbI NPOAYK-
LMKU MOXET NpeaycMaTpuBaTbCs YBENUYEHUE BEPXHEN IPAHUYHON YacTOoTbl ucnbitaHuin Ao 230 MIy. B atom
cny4yae YCP aomkHbl METb cuH(pazHoe nornHoe conpoTtusneHne Ha nopty NO, ykasaHHoe B Tabnuue B.1.
Mpu ncnonb3oBaHMM AAHHOrO METOAA UCMbLITAHMI NO HACTOALWEMY CTaHAApPTYy ANA 4acToT Bbiwe 230 My
Ha pe3ynbTatbl UCNbiTaHui OyayT OKasbiBaTh BrMsHME cregyowme dakTopbl: pasmep o6opyaoBaHus, Tun (bl)
MCNONb3yeMbIX MEXONOYHbIX COEAUHUTENBHLIX kabenen, 0coOBEHHOCTU KOHCTPYkuuu YCP u 1. a. [ononHu-
TenbHble CBEAEHUS O NPUMEHEHUM AAHHOTO METOAA MCMbITAHWN AOMKHbI COAepXaTbCA B CTaHAapTax Ha
KOHKPETHbIe BUAbI NPOAYKLUUN.

Tabnuua B.1 — OcHOBHOM NapameTp KOMOGMHALMK YCTPOMCTBA CBA3W U Pa3BA3KU NPU UCMbITAHUAX
B AWana3oHe 4YacToT C BepXHel rpaHuuei Boiwe 80 MMy

MapameT dwanason vactoT, Ml
pameTp 0,15—26 26 — 80 80 — 230
Moaynb CUH(A3HOTO NOMHOTO | 454 4 50y OMm 150*°  om (150 + 60) OMm
CONPOTUBNEHUS |Zse|

[MpumevaHns

1 BHayeHns aprymeHTa Zee U KoadduLmeHTa pa3saskn mexay noptamu MO n BO YCP He onpefensioT no otaens-
HOCTU. OTW XapaKTepUCTUKN AOSKHBI COOTBETCTBOBATL YCTAHOBMEHHLIM B Tabnuue TpeboBaHWsIM NpU yCNOBUK, HYTO
JOMNyCTUMbIE OTKIOHeHUS |Zee| AOMKHBLI cOBMofaThesA Kak B cnyvae, Korga nopT Ans nogkntoyeHus BO He HarpyxeH,
TaK W TorAa, Korfa ykasaHHbIi NopT KOPOTKO3aMKHYT Ha STaNOHHYIO MNacTUHY 3a3eMIeHNS.

2 MNpu BBOAE NMOMEXM C NMOMOLLBIO KreLleii cBA3N TpeboBaHNUSA K Ze MOTYT He BLIMOMHATLCS NPU YCIOBUK, YTO Tpebo-
BaHUA K CUH(a3HOMY MOMHOMY conpoTuBneHuto BO Takke He BbinonHawTcA. TeM He MeHee MeToj, BBoAa NOMEXH ¢
MOMOLLLIO Krellei cBA3N MOXET 06ecrnevnTb yAoBNeTBOPUTENbHEIE pe3ynbTaThl UCNbITaHWA npu cobnogeHun npoue-
4ypbl, yCTaHOBNEHHON B 7.4.

HavanbHas 4acTtoTa UCNbITAHWIA 3aBUCUT OT TOrO, B Kakow cTeneHu obopyAoBaHWe, BKAOYAA NOAKMIO-
YeHHble K HeMy kaGenu, cnocobHO K NPUEMY 3HAYUTENbHLIX 3HAYEHUI PaAMOYACTOTHON 3HEPTUM OT BHELL-
Hero pagno4acToTHOro 3MeKTPOMAarHUTHOTO NOMs.

Mpu 3TOM paccMaTpuBalOT TPU PASMAUYHbLIX CryYas:

a) obopyaoBaHue ¢ nuTaHuem ot 6atapei (pasmMepom meHee 1/4), He UMeroLee CoeUHEHUI C 3a3eM-
neHuem u apyrum obopyaoBaHWeM U He akcnnyaTupyemoe B nepuos 3apsagku 0aTtapeii, He NoANEeXUT UCMbI-
TaHUSIM Ha COOTBETCTBME TpeboBaHMAM HaCTOsILLEro cTtaHaapra. Ecnu obopyaoBaHue 3KCNNyaTUPYOT BO
BpeMs 3apsaku 6aTapen, NPUMEHAIOT NpaBuna, NPUBEAEHHbIE B NEPEeYMCIieHnm b) unm c).

Onsa obopynosaHust ¢ nuTaHuem oT Batapeu (pasmepom Gonee 1/4) HayamnbHY 4aCTOTY WCMbITAHWUIA
onpeaensitoT B COOTBETCTBUM C PUCYHKOM B.1 B 3aBUCUMOCTU OT pasmepa 000pyJ0BaHUA C Y4ETOM MaKCu-
MarnbHON ANWHBI NOAKIIOYEHHBIX K HEMY Kabenei;

b) obopyaoeaHue, NoAKNO4AEMOE K CETU NEKTPOMNUTaHMUS, HE UMEIOLLiee NOAKITIOUEHHBIX K HEMY Kabeneit
U He COeAMHEHHOe C KakuM-nnbo ApyruM o6opyL0BaHUEM.

3nekTponuTaHue OCYLLEeCTBMAETCA NOCPeACTBOM MpuMeHeHus YCP. OGopyaoBaHMe Harpy»atot ¢
NOMOLLIbIO 9KBMBANEHTa pyku. HavaneHas yacroTa ucnbeltaHuii coctasnsiet 150 kly;

c) obopyaoBaHue, noaknio4aeMoe K CeTU INEKTPONUTaHKUs, KOTOPOe Takke NOAKMIOYAETCA K ApYromy
M30fMPOBAHHOMY UM HEU3ONMPOBAHHOMY OGOPYAOBAHUIO C MOMOLLLKD YNPaBnaoLWEro yCTponcTea, yCTpon-
CTBa BBOZA-BbIBOAA UMW TENEKOMMYHUKALMOHHLIX kKabenen.

HavanbHas yactoTa ucnelTaHuin cocraenset 150 ku.
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0,1 1 10 100 1000
YpowvHenve L, m

= 3 x 10s M/c;
L = annHa kabensa + pasmep obopynosaHus

Mpumepsbl:

- Ans kabens, NogknwyYaemoro K knasmaType (YANMHEHHbIA pasmep He MeHee 1/4), nogavya NUTaHUA K
KOTOpOli ocywecTBAsSseTCA OT NepcoHanbHOro KOMNblOTepa C NUTaHnem oT 6aTapeil yepes cnupasbHblii
Kabenb ANVMHOI 4 M, HAaYasbHas YacToTa UCMbITaHUik Ao/MKHA cocTaBnNAaATb 6,67 MIu. KnaBnaTypa AomkHa
6blTh HAaKpblTa 3KBMBAIEHTOM PYKU. 1A MbIlW, NOAKNOYEHHON K Kabeno ANUHONI 2 M, HaYa/bHas YyacToTa
ncnblTaHuin gomkHa 6blTb 15 My n T. 4.;

- KapMaHHbIli KanbKynsTop € onuuein nuTaHusa oT aganTepa, npeobpasylolero ceTeBoe HanpsxeHne
3NeKTPONUTaHNa NepemMeHHOro TOoKa B HanpshKeHne NoCTOAHHOI0 TOKa, UCMblIThiBAD T NpU nogaye nomexu
Ha ceTeBble 3aXMMbl aganTepa, HauyMHasa ¢ yacToThbl 150 Ky, KanbkynsTop AO0/XKEH HaKpbiBATbCA 3KBMBA-
NIEHT OM PYKH;

- NOpTaTWBHLIA MyNbTUMETP C NUTaHNWeM OoT 6aTapei, MMelLWmnii BO3SMOXHOCTb COEeAUHEHUSA C 3a3eM-
NIEHNEeM, UCNbITbIBAT, HaunHaa ¢ yacToThl 150 kKl'y. MynbTUMETpP AO/IKEH HAKPbIBATbLCA 3KBUBANIEHTOM
pykwn;

- npourpbiBaTeNlb KOMNaKT-4UCKOB C MM TaHWeM OT CeTU 3/IeKTPonuTaHusa (c ABOWHON unsonsuueil),
MMeLWNin cpeacTBa MNOAKMAKYEHUA K ayAMONPUEMHUKY M CBA3AHHbIM C HUM 3BYKOBbIM KOJIOHKaM, a Takxe
BXOAHOW aHTEeHHbI BBOA, KOTOPbIA MOXeT 6blTb 3a3eM/eH, UCNbIThIBAD T NOCPeACTBOM BBOAA NOMEXMW B
CeTEBOW LWHYP M COeAUHUT efibHble Kabenn, HaumHasa ¢ YacToThbl 150 KIL;

- YCTPOWCTBO OXPaHHOI cUrHanmsauny ¢ pasnyHbiIMnM 060CO6NEHHBIMU AaTUYnKaMun, yCT aHOBNEHHbIMU
BO BCEM 3[aHUU, MakKCuManbHas A/MHa COeAUHUT efibHbIX Kabenell KOTOopblX B COOTBETCTBUN C TEexHu4ye-
CKOV AOKYMeHTauueil U3rorToBuTens mMoxeT npeBbiwaTb 200 M, NCAbITbIBAT NyTeM BBOAA NMOMEXu B
yKa3aHHble kabenu, HaumHaa ¢ YyacToThbl 150 Ky,

PucyHoK B.1 - 3aBUCMMOCTb Hauya/bHOW YacTOTbl UCMbITAHWIA OT
ONVHBI Kabens v pasmepoB 060pyf0BaHUS
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MpunoxeHue C
(cnpaBoyHoe)

PykoBoacTBO NO BbIGOPY UCTILITAaTENBbHbLIX YPOBHEN

McnbiTaTenbHble ypOBHKU BbIOMPAIOT B COOTBETCTBUM C OBCTAHOBKON 3MEKTPOMArHUTHBIX U3MYYEHUA,
KOTOpblE MOryT OKasblBaTb BNMsAHUE HA MO u noaknioveHHble kK HeMy kabenu B yCroOBMAX 9KCRnyaTaLuu.
Mpu aTOM Npu BbIBOPE UCTILITATENBHOIO YPOBHA HEOOXOAMMO NMPUHMMATL BO BHUMAHUE BO3MOXKHbIE Mocrea-
CTBMS OTKa3a obopyaosaHus. B cnyvae, ecnu nocneacTeus oTkasza 06opyA0BaHUSt MOTYT ObiTb 3HAYUTESb-
HbIMKM, BbIOMPAIOT 6onee BbICOKUE UCTbITATENbHbIE YPOBHMU.

Ecnu mecra ycraHoBku MO U3BECTHbI U HEMHOTOUMCIIEHHbI, OXUAAEMbIE YPOBHW HAMNPSHXXEHHOCTM SNEKTPO-
MarHUTHbLIX NOSIEN YCTaHaBNWBAKOT HA OCHOBE aHanu3a MeCTHbIX MCTOYHMKOB PaAMOYaCTOTHOIO U3MyYeHUs.
Ecnn MOLLHOCTb MCTOYHUKOB HEU3BECTHA, U3MEPSIIOT HanpsKEHHOCTb NOMsA B MecTe (ax) npeanonaraemol
YCTaHOBKM 060pynOBaHUS.

Mpwu BbIGOPE UCNbITATENbHBIX YPOBHEN AN 060PYA0BaHUS, MECTa YCTAHOBKM KOTOPOFO MHOFOYMCMEHHbI
1 pasHoobpasHbl, NPUMEHSAIOT CreaytoLlee pykoBOACTBO.

Kaxkgomy ucnbitaTenbHOMY YPOBHIO B COOTBETCTBUM C pa3fenoM 5 HAcTOsILEero craHgapta COOTBETCT-
BYET OWH W3 CreaytoLuX KNaccos, NPMHUMaeMbIX 38 OCHOBY NMpU OCYLLECTBNEHUU BbIBOPAa.

Knacc 1 — obcTaHoBKa, xapakTepu3yoLascs HU3KUM YPOBHEM 3MEKTPOMArHUTHLIX U3MyYeHWid. TUNUYHBINA
YPOBEHb, KOrla paauoBELLaTENbHBIE U TENEBU3NOHHBIE CTAHLMKU PACMONIOKEHLI HA paccTosHumn Bonee 1 km,
a TaKxke AnA ManoMoOLLHbIX NPMeMONnepesaTHMKOB.

Knacc 2 — obcraHoBka, xapakrepu3yoLancsa cpeaHUM YPOBHEM 3MNEKTPOMArHUTHBIX U3nyyveHuii. Jonyc-
KaeTca aKkcnnyatauus ManoMOLLHbLIX NOPTATUBHBLIX NPUEMONepeaaTynkoB (HOMUHANBHON MOLLHOCTbIO MEHee
1 BT) npu 3anpeLieHnn ux UCMONb30OBaHMA B HENOCPeACTBEHHOW Onm3ocTu OT obopyaoBaHua. TunuyHas
AneKTpoMarHuTHasa obcraHoBKa B XXNIbIX, KOMMEepP4Y€EeCKMUX 30HaxX U MPOn3BOoACTBEHHbLIX 30HAX C ManbliM 3HEP-
ronotpebneHnem.

Knacc 3 — o0craHoBKa, XxapakTepu3yloLascsa BbICOKUM YPOBHEM 3M1EKTPOMAarHUTHbLIX UsnydyeHun. fonyc-
KaeTcsa aKCnnyarayus nopTaTuBHbIX MPUEMONEPenaTYNKoB (HOMUHAMBLHOW MOLWHOCTLIO 2 BT U 6onee) B OTHO-
cuTenbHoi 6nnM3ocTn K 060pyaoBaHUIO, HO He Bnvke, YeM Ha paccTosHumn 1 M OT Hero. B HenocpeaCTBEHHOM
6nun3ocTn oT 060OpYAOBaAHMSA HAXOAATCA MOLLHbIE NEPEAaTYMKU paMOBELLAHUS, Talkke BO3MOXHO 6Gnuskoe
HaxoxaeHne nNpOoMbILLNEHHbIX, HAY4YHbIX U MeAULNHCKUX BbICOKOYACTOTHbIX YCTAHOBOK. TunuyHana ANEKTpPo-
MarHutHaa o6CcTaHOBKa B MPOM3BOACTBEHHbIX 30HAX C O0ONbLUMM 3HepronoTpebneHuem.

Knacc X — ocobble ycrnoBus 3nekTpOMarHUTHOW OOCTAHOBKU, KOTOPbIE OroBapuBalOTCA B CTaHgaptax
UM TEXHUYECKUX YCINOBUSAX HA KOHKPETHOE 000pYyAOBaHHUE.

Yka3aHHble UCMbITaTENbHbIE YPOBHM ABMSAIOTCSH TUMUYHLIMU U PEAKO MOTYT ObiTb MPEBLILLEHBI B YKA3aHHbIX
MeCTax pacrnonoxeHus o6opyaoBaHusa. OQHaKO B HEKOTOPbLIX CMy4asixX BO3MOXHO UX NPEBLILUEHWE, Hanpumep
B cnyyae 6rm3koro pacnonoXeHusi MOLLHbIX NEPEAATYMKOB UITM NMPOMBILLINIEHHBIX, HAYYHbIX U MEANLIMHCKNX
BbICOKOYACTOTHbIX YCTAHOBOK, HAXOAALLMXCS B OJHOM 3/1aHUM ¢ 06opyaoBaHMeM. B Takux cny4vasx akpaHu-
poBaHNe KOMHaTbl MNK 34aHWA U PUNLTPOBAHWE CUrHaNa u NUTaHUS, NogaBaeMbIX HAa 06opyaOBaHuUe, CHu-
TaTcAa 6onee npeanouTUTENbHLIMU MEPaMK, YeM YCTaHOBMEHME Gonee BbICOKOTO YPOBHSA YCTOWYMBOCTH
060pyaA0BaHUA K 9NEKTPOMarHMTHOMY MOJIO TAKOrO YPOBHS.
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MNpunoxexune D
(cnpaeo4Hoe)

MHdopmauma 06 ycTponcTBax CBsSI3U U Pa3BA3KU

D.1 OCHOBHBbIE OCOBEHHOCTU YCTPOMUCTB CBA3U U Pa3BA3KU

YCP pomkHo oGecneynBarhb:

— nogady curHana nomexu k NO;

— NOCTOSIHHOE 3HA4YeHWe MOJHOTo COMPOTUBNEHUS HA NOPTY Ans noaknoyeHus MO HezaBUCUMO OT 3Ha-
YeHUA CUHasHOro NOMHOro conpoTuenexus BO;

— pa3Ba3ky BO ot curHana nomexu agns npefoTBpaLleHns BO3AeNCTBUSI HA HEFO;

— HE3Ha4MTENBLHOE NOJAABMEHME NONE3HOro curHana.

Tpebyemble napameTpel YCP B gnana3oHe yactot ot 150 k'y o 80 My ycTaHoBMEHbI B 6.2 HacToS-
LLiero craHaapra, u npuMepbl Takux yCTPONCTB npuseaeHsl B D.2.

Ha pucyHkax D.1 — D.6 Tpe6Gyemoe 3HauyeHue CUHEA3HOro NMomHOro ConpoTUBNEHUA Z,e NPUHUMAETCSA
paBHbLIM CyMME 3HAa4YeHWW BHYTPEHHErO CONPOTMBMEHWSA UCMbITATENLHOrO reHepatopa (50 Om) u obwero
CONPOTMBINEHWA NapannenbHO COEAUHEHHbIX PE3UCTOPOB, NOAKMIOYEHHbIX K COOTBETCTBYIOLLMM MPOBOAHMKAM
ucnbiTyemoro kabens (100 Om) (cm. pucyHok 5¢). Mpu MCNoOnNb30BaHWM KaTYLLUKW MHAYKTUBHOCTU L, yaoBne-
TBOPSAIOLLEN YCNOBUIO |wL| >> 150 Om, anemeHTbl pa3asku C, He JOIDKHbI BAUATL Ha Zg.

LlenTp nopta ans nogkniodeHuss MO YCP pomkeH pacnonarateCs Ha BbicoTe 30 MM Hag STanOHHOW
nnactuHomn sasemneHus. Mpu atom kabens, coeauHsaowmin YCP ¢ MO, npeacraenseTt coboii NuHUIO nepe-
Aayn ¢ XapakTepuCTUYECKUM MOMHbLIM CONPOTMBIEeHMeM okono 150 Om, ecnn OH pasmeLleH Ha BbicoTe 30 MM
Haj STanoHHON NNAaCTUHON 3a3eMEHus.

MonHoe conpoTUBNEHNE KOHAEHCATOpPOB Cy MpU YCrOBUM pasaeneHns no nocToAHHOMY TOKY U HU3KOW
4YaCcTOTE CUTHAmNOB UCMNLITATENLHOrO reHepaTopa U oTAenbHbIX NPoBoAoB YCP A0MKHO ObiTb CyLUECTBEHHO
MeHbLue 150 OM B 3a4aHHOM AMANA30HE YacToT.

PasBaska BO ocyLlecTBNS€TCA C NOMOLLBIO CUH(A3HON KaTyLUKN WHAYKTUBHOCTU L u koHAeHcaTopos C,
ANsi HE9KPaHUPOBAHHbIX Kabenen UM TONbKO G MOMOLLbIO CUHADA3HON KaTyLLKU UHAYKTUBHOCTM L. [AnA aKkpaHu-
poBaHHbIX kabernei NPUMEHeHne koHAeHcaTopoB C, He TpebyeTCs, TaK Kak 9KPaH COEAUHSIETCS C 3TArOHHOM
NNacTUHON 3a3eMneHnsa Ha cTopoHe BO.

MpaBunbHbI BbIOOP 3HaYeHUs C, ANsl HEdKPAHMPOBAHHbLIX kKabenen umeet 60NbLLIOE 3HAYEHUE, TaK KaK
nossonseT n3bexarb UCKaXKeHUsi NONE3HOro curHana. MapameTpbl YCTPOWCTBA CBA3U U PA3BSA3KM HE AOIDKHbI
nogeeprarbca HebGnaronpusaTHOMY BO3AEWCTBUIO CO CTOPOHbI MOMNE3HOro curHana, Hanpumep B YCP tuna
CDN-M1 npu HacbiweHun pepputos punbTpa.

BHUMAHWE: Tak kak koHaeHcaTopbl Cq u C, MOryT LUYHTUPOBaTb HaxX0AALWMECH NOA HAMPSHKEHUEM
yactu YCP, T0O HeobxoauMmo NpUMEHSTb NOMexXonoaasnsalolme koHaeHcatopel Tuna Y. MU3-3a Hanuuusa
BbICOKMX TOKOB YTEUKU 3aXUM 3a3emMrneHnss YCP gomkeH ObITb NOCTOAHHO MOAKMIOYEH K 9TaNOHHONW nnacTtuHe
3a3emMrneHns npu nobbiX YCNOBUSX UCMbITAHKUA, & cama 3TanoHHas MnacTuHa 3asemneHua AoJhkHa ObITb
Hagnexawmm o6pa3om coeMHEHA C 3aLUUTHBLIM 3a3eMNeHNEM.

D.2 MNpumepbl YCTPONCTB CBA3U U Pa3BA3KU

Mockonbky o6ecneyuTb BbIMOMHEHME BCEX (DYHKLMOHAmbHbIX TpeGoBaHU C NOMOLLLI0 ogHOro YCP He
NpeCTaBNsAeTCA BO3MOXHbIM, Ha pucyHkax D.1 — D.6 npuBeaeHbl HECKONMbKO BO3MOXHbBIX CXEM YKa3aHHbIX
YCTPOWCTB.
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BxogHoit nopt

R =100 Owm;
L > 280 mKI'H Ha yactoTe 150 Iy

PucyHok D.1 - Mpumep ynpouieHHon cxembl YCP Tuna CDN-S1, npyMeHsieMOro npu BBo4e MOMEXM
B 9KpaHMpoBaHHble kabenn (cm. 6.2.1)

BxogHoi nopt

MopT MO

CDN-M3: Ci = 10 H® (TvnoBoit), C2=47 H® (Tunosoii), R = 3000m, L >280 mKkIMH Ha yacToTe 150 KIy;
CDN-M2: Ci = 10 H® (Tvnosoit), C2=47 H® (Tunosoit), R = 2000m, L >280 mMKkIH Ha yactoTe 150 kI
CDN-M1: ( i=22 H® (TunoBoit), C2=47 HD (TMnoBoii), R = 1000m, L >280 MKIMH Ha yacToTe 150Ky,

PucyHok D.2 - Mpumep ynpouieHHon cxembl YCP TunosCDN-M1, CDN-M2, CDN-M3,npyMeHsieMbIX Npu BBOAE
NnoMexu B He3aKpaHWpoBaHHble ceTeBble kKabenu anekTponutaHusa (cm. 6.2.1.1)
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BxogHoii nopT

Mopt MO

Ci = 10 H® (TMNOBOIA);

C2= 47 H® (Tunosoif);

R =200 Owm;

L >280 mkl'H Ha yacToTe 150 kI

PucyHok D.3 - Mpumep ynpoueHHoli cxembl YCP Tuna CDN-AF2, npuMeHsieMoro npu BBoge nomexu
B HE3KpaHWpOBaHHblE HECUMMETPUYHbIE NUHUN (CM. 6.2.1.3)

BxopgHoin nopt

Mopt MO

Ci = 10 H® (Tunosoii);

C2= 47 H® (TvnoBoit);

R =200 Owm;

/1> 280 MKIH Ha uacToTe 150 KIy;

b =/3=6 M1 (korga ( 2 L3 He npumeHstoTes, | > 30 MIH)

PucyHok D.4 - Mpumep ynpouw,eHHon cxembl YCP Tuna CDN-T2, npuMmeHsieMoro npv BBOAE NOMeXu B
He3KpaHWpOBaHHbIE CUMMETpPUYHbIE Napbl (4BYXNPOBOAHYO INHUIO) (CM. 6.2.1.2)

35



(Th IEC 61000-4-6-2011

36

BxopgHoi nopt

IY Y Y \L
/Y Y Y \L
IYYY 1L
1YY YNV

Mopt BO

Mopt MO
ar

C= 5,6 H® (TvNoBoWA);

R =400 Owm,

Ll » 280 mkI'H Ha yacToTe 150 KI'L;
[2=6 MIH

15

PucyHok D.5 - Mpumep ynpoweHHoin cxembl YCP Tuna CDN-T4, npuMeHseMoro npyu BBo4e NOMEXu B
HEeaKpaHMpOBaHHble CUMMETPUYHbIE Napbl (YETbLIPEXMPOBOAHY NMHMIO) (CM. 6.2.1.2)

C= 2,2 HO (TNoBOA);
R =800 Owm,
L, » 280 mMkI'H Ha yacToTe 150 KI'y,

BxogHoii nopt

Mopt MO

PucyHok D.6 - Mpumep ynpouw,eHHon cxembl YCP Tuna CDN-T8, npuMeHssieMoro npv BBoAe NOMEXMN B
HEe3aKpaHMpPOBaHHble CUMMETPUYHbIe napbl (BOCbMUNPOBOAHY NMHUIO) (CM. 6.2.1.2)



MpunoxeHue E
(cnpaBo4HOE)
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CBeneHusi 0 napameTpax ucnbiTaTernbHOro reHeparopa

BbIX0AHYIO0 MOLLHOCTb LLMPOKOMOSIOCHOIO ycunurensa mowHoctu PA (pucyHok 3) onpeaensaioT ¢ y4eToM
ocnaGnexua curHana B atreHoartope T, (6 ab), myObuHbl amnnuTyaHoin moaynsuum (80 %) (CM. PUCYHOK 4)
¥ MUHUMARNbHOIO 3Ha4YeHUA KO3pdhnumueHTa cesA3m ncnonb3yembix YCP unu knewuemn cesiu.

Ta6bnuua E.1 — BbixogHaA MOWHOCTb LWMPOKOMONIOCHOIO yecunurens, Heo6xoaumas Ans Nony4YeHus
ucnbiTaTenbHoro Hanpsixxetusa 10 B

YcTpolicTBO BBOAA NOMEXMU

MuHuMansHoe 3HayeHne
koacppuuymeHTa ceasm +1,5 ab,

Tpebyemas MOLLHOCTb
Ha BbIxofe ycunutens PA,

ab BT
YCP 0 7
TokoBbI€ KNneLm CBA3U
npy OTHOLWEHUN Ynucna sutkos 5 : 1 —-14 176
3OnNeKTpOMarHUTHbIE Knewm CBA3M —6 28

MpumevaHue — OnpefeneHune koadpduuneHTa cBs3NU NpuBeaeHo B 3.5 HacToslero ctaHgapTa. BenuunHy koagdpuuym-
€HTa CBA3N M3MEPSAIOT C UCMOMb30BaHUEeM CXeMbl YCTaHOBKW YpOBHeWH nomexu (cM. pucyHok 8c). KoacppuuueHt casu
npegcraBnseT coboil OTHOWEHUE BLIXOAHOrO HaNPSXeHUs Uy, NONYYEHHOTO NpU MocnefoBaTeslsHOM COefUHEHNN
YCP ¢ nepexofHbiM ycTponcTBoM 150 — 50 OM, K BLIXOZHOMY HamnpsiKeHWI0 Npu MPUMEHEHUU MOCIIeA0BaTENbHOMO

coefiMHeHUs ABYX nepexoAHblX ycTpoitcte 150 — 50 Om.
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MpunoxeHune F
(cnpaBoyHoe)

OpraH1M3oBaHHOE MeCTO ANA UCNbITaHUIM KPYNHOraéaputHoro o6opynoBaHus

F.0 BeBepeHue

OpraHn3osaHHOE MECTO AN UCMbITAHWUIA, OMMCAHHOE B HACTOSILLEM CTaHdapTe (CM. pa3aen 7), He ABns-
eTCsA NOAXOAALMM B NOMHON Mepe AN HeKOTOPoro kpynHorabaputHoro MO, umetowwero kabenu, Bxoaswime
B MO u BbixoAsALWMe U3 HEro Ha BbicoTe Bonee 1 M. Tak Kak BEPXHSA rPaHMYHas 4actoTa UCMbITAaTENbHOro
curHana pasHa 80 Mlu, To pasmep MO MOxeT paccMarpuBaTbCs Kak CPaBHUMbIN C ASIMHOW BOMNHBLI U B
kabensx, NOAKMIYEHHbIX K TakoMy MO, MOryT BO3HUKaTb PE30HaHCHbIE 3hdheKTbl.

B aToM cnyyae pekomMeHAyeTCs NPUMEHSTb ONMUCAHHDBINA B HACTOALLIEM MPUMOXEHUW anbTePHATUBHLIN METOA,
ucneitraHuin ana MO KpynHbIX pasmepos, Npu KOTOPOM YCTPOMCTBA BBOAA pa3smeLlaloTca OnuM3ko KO BXOAy
kabens, B pe3ynbTare Yero nonyyaemM HeBGonbLLOM 3aMKHYTHIA KOHTYP C YMEHbLUEHUEM PE30HAHCHbIX 3D(EKTOB.

Mpumepamu kpynHorabaputHoro MO, Ha KOTOpOe pPacnpOCTPaHAETCA HaCToslLee MPUMoXeHue, sIBMs-
eTcsa cnegyouwee obopyaoBsaHue (HO UM He OrpaHUYUBaIOTCS):

— CMOHTUPOBAHHbIE B CTONKY TENEKOMMYHUKALMOHHbIE KOMMYTaLWOHHbLIE CUCTEMBI;

— 3MeKTPOTEXHUYECKOE 000PYyAOBaHME;

— CMOHTMPOBAHHOE B CTOWKY KOMMYTaLUOHHOE U KOHTponupytowee obopyaoBaHue.

F.1 OpraHnsoBaHHOE MeCTO 4SSl UCMbITAaHUI KpYNHOrabapuTHOro o6opynoBaHust

MpuMepbl OPraHM3OBaHHOrO MecTa Ans UCMbITaHMI KpynHorabapuTHOro o6opya0BaHUs NOKasaHbl Ha
pucyHkax F.1 u F.2.

MNoaHATas aTanoHHaa nnacTtuHa 3a3eMreHus], noka3aHHas Ha pucyHke F.1, sBnseTca 3TanoHHOM nnac-
TUHOW 3a3eMIeHusa Ana STOro pacnonoxeHus obopyaoBaHUA NpU UCNbITAHUAX. Llenblo NoAHATUS STanoOHHON
NNacTUHbI 3a3eMIEeHNUs ABNSAETCA yMeHbLIeHne annHbl kabena mexay MO u YCP, yTo No3BONSIET KOHTPONU-
poBaTb UNK yMeHbLIaTh 9hEKTbI Ppe30HaHCOB B Kabensx.

PasmMep nogHATOM STArOHHON NNACTUHbLI 3a3eMNEeHUsT AOIDKEH ObITb AOCTATOMHLIM, YTOObLI 06ecneunTb
paccTosiHne He meHee 0,2 M oT Bcex YCP, ncnonb3yembiX NPU UCTLITAHUSX, A0 KPas NNAaCTUHbI 3a3€MNEHUS.
OnuHa ncnbeityemoro kabensa mexay MO n YCP gomkHa ObiTb He Gonee 0,3 M.

MoaHATan sTanoHHas nnacTuHa 3a3eMreHus AOImkHA pa3MeLLaTbC Ha TAKOW BbLICOTE HaA OCHOBHOW 3Ta-
NOHHOW NNACTUHON 3a3emneHust, YTobbl 06ecneunTb rOpU3oHTaNbLHOE pasmelleHue kabenen mexay MO u YCP.

MogHATas aTanoHHas NNAacTUHA 3a3eMneHus A0IMKHA ObiTb SMEKTPUYECKM COeAUHEHa ¢ 3eMnen ans
obecneueHus 6esonacHocTu. C pagMo4acTOTHOM TOUKU 3PEHUSI STO COEAUHEHNE HE ABNAETCA BAXKHbIM.

MpumedaHue 1 — Cnegyet obpaTuTe BHUMaHME Ha PU3UYECKYIO KOHCTPYKLMIO MOAHATON 3TanoHHOW NNacTWHLI

3a3eMneHna n nonnep)KMBaromeﬁ €€ KOHCTpyKuuu ansa obecneyveHust MexaHuM4eckn BesonacHbIX }/CJ'IOBMVL

MO pacnonaralot Ha U3onsauMOHHON noacTaeke BbicoTon 0,1 M Haa NnacTuHOM 3aszemneHus. B cnyvae,
ecnu o6opyaoBaHUe NOCTaBNAETCA Ha TPAHCNOPTHOW NOACTaBKE U U3-3a 3HAYUTENLHOFO Beca Unu pasmepa
He MOXET ObITb 6€30NacHO CHATO C Hee, TO MO MoxeT GbiTb OCTAaBNEHO AN UCMILITAHWI Ha 3TOW NOACTAaBKe,
Jaxe ecnu ee BbicoTa npesbiwaet 0,1 M. B cnyyae, ecnu u3-3a 3HaUMTENBLHOrO BECa UK pa3mepa obopy-
[0OBaHMe He MOXET ObITb MOAHATO Ha BbICOTY 0,1 M, MOXET MCNONbL30BaTLCA BONee TOHKaA U30nAUUA Ans
obecneyeHnsi 9NeKTPUYECKOW U30MALMKU OT MNacTUHbl 3asemrneHust. Jliobble U3MEHEeHUs CTaHAapTHOro
MeTOo/a UCMbITaHWUI AOIMKHbI (PUKCUPOBATLCS B MPOTOKOME UCTLITAHUMNA.

BO moxeT pasmeLyarbCcsa Ha NOAHATON 9TANOHHON NNACTUHE 3a3eMIeHUs], HO HE A0SMKHO pasMeLlaTbes
Ha Hen, ecnu oHO coeamnHeHo ¢ MO yepes YCP. MNpu npumeHeHnn metoaa npsAMoro Besoga nomexm BO Moxet
pasMeLLaTbCca 3a npeaenamMu NOAHATOW STANOHHOW NNACTUHbI 3a3eMneHus npu obecneveHnn NnoaxoaaLwen
passssku. B criyyae npumeHeHus metoaa BBOAA NOMEXU C MOMOLLLIO KneLlen cBsasum BMmecto YCP BO aomkHO
pa3MeLaTbCAa Ha NOAHATON 3TANOHHOW MIIaCTUHE 3a3EeMIIeHUS.

BepTukanbHaa aTanoHHas nnacTtuHa 3aseMrneHusl, NokasaHHas Ha pucyHke F.2, aBnsetcs aTanoHHOW
NNacTMHON 3a3eMIeHusA AN 39TOro pacnonoXeHus obopyaoBaHMA Npu UCNbITaHMAX. Lienblo npumeHeHus
BEPTUKANbLHOW 3TanNOHHOW NNACTUHbI 3a3€MNEHUS SIBASETCH YMEHbLUEeHUe AnuHbl kabensa mexay MO u YCP,
YTO NO3BOSISIET KOHTPONUPOBATh UMM YMeHbLLATb 3pdeKTbl pe30HaHCOB B Kabensx.

lMpumeyaHue 2 — MNpuMeHeHWe BepTUKANBbHON 3TaNOHHON MITAcTUHBLI 3a3eMiieHns MoXeT BbiTb 6onee Uenecoob-

pa3Ho, YeM NOAHATON STaNoOHHOW NNacTUHbBI 3a3eMIeHUs, B Tex cnyJasx, korga kabenu Bxoaat 8 MO 1 BbIXOAAT U3

MO Ha pPa3nnyHbIX BblICOTaXx.
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BepTukanbHaa aTanoHHasa nnacTuHa 3a3emfieHUMsa [0/XHa OblTb 3/1eKTPUYECKU coefuHeHa C 3emJel
Ansa obecneyeHns 6esonacHocTn. C pagmnoyvYacToOTHOW TOUYKM 3PEHUS 3TO COEAMHEHUE He ABAAETCA BaXHbIM.

Pasmep BepTuKanbHON 3TaNlOHHON NNACTUHbI 3a3eMJ/IeHUA AOJ/DKEeH 6biTb AOCTATOYHbIM, YTO6LI Oo6ecne-
YUTb paccTosaHue He MeHee 0,2 M 0O Kpas MjacTuHbl 3a3eMnieHns oT Bcex YCP, ncnonb3yembiX MNpU UCMbI-
TaHuax. AnunHa ncneityemoro kabena mexgy MO n YCP gomkHa 6biTb He 6onee 0,3 M. PaccTtodHue mexay
MO n BepTUKanbHO 3TaNIOHHOIM NAACTUHON 3a3eM/IeHUSA AO/MKHO ObiTb TakMM, 4YTOObI MOT0 BbINONHATHCSA
Tpe6oBaHue 0,3 M Kk AnuHe kabend. CTeHa 3KpaHUPOBAHHOI Kamepbl MOXET MCNO/Ib30BaTbCS B KayecTBe
BEPTUKaNIbHON 3TaNOHHON NNAacTUHbI 3a3eM/IeHus.

YCP fo0XHbl MOHTMPOBATLCA Ha BEPTUKA/IbHON 3Ta/IOHHON NyiacTMHE 3a3eM/IeHUS Ha BbICOTE, MPU KOTOPOW
obecneymBaeTCcs ropmMsoHTanbHOe pa3mMmelieHne kabenen mexgy MO n YCP.

MpuBeaeHHbIE Bbille MOJIOXKEHUA O PacnosioXeHun 060pya0BaHMA NMPU UCMbITAHUAX C UCNOJIb30BAHUEM
NOAHATON 3TaNOHHON NNacTWHbl 3a3eMsieHnsa (T. e. U30MALMOHHAA NoAcTaBka W pasmelweHue BO) npume-

HAKT, COOTBETCTBEHHO, K PacCnoJ/i0OXeHno O60py,ﬂ,OBaHI/I$| npu mncnbliTaHMAX ¢ NCNOIb30OBaHNEM BepTMKaﬂbHOVI
3Ta/IOHHOI NNACTUHbI 3a3eMJ/IEHUS.

PucyHok F.1 - NMpumep opraHn30BaHHOro MecTa A/19 UCNbITaHUi KpynHorabaputHoro o6opynoBaHus ¢
NOAHATON roOpuU3oHTasIbHOM 3Ta/IOHHOW NNacTUHOW 3a3eM/ieHns

PucyHok F.2 - Tpumep opraHn3oBaHHOro mMecTa A/19 UCNblITaHUW KpynHorabapuTHOro o6opynoBaHusa ¢
BEPTUKa/IbHOW 3Ta/IOHHOW N/IACTUHOI 3a3eMJ/1eHUns
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MpunoxeHne G
(cnpaBo4yHOE)

HeonpeneneHHOCTb M3MepeHUsi, 06ycfioBNeHHas UcnbiTaTe/lbHbIM 060pyA0BaHNEM

G.1 O6uwme NoNoxXeHns

B HacToAwem npunoxeHun npuseaeHa I/IHCbOpMaLU/IFI, Kacawuasaca HeonpegeneHHoCTn |/|3mepeH|/||7|,
O6YCI'IOBJ'IeHHOI7I ncnbolTaTe/ibHbIM o6opy,qOBaH|/|eM B COOTBETCTBUMN C KOHKPETHbIMU Tpe6OBaHVIFIMVI mMeToga
ncnbiTaHW, npnBegeHHbIMU B OCHOBHOW 4acTu cTaHpgapTta. JlononHuTtenbHasa I/IHCbOpMaLU/IFl npuneegeHa
B [1], [2] D).

B HacToAlWwem NpuioXeHun npusefeH npumep cocTaB/ieHUA 6}O,CI|)KeTa HeonpeneneHHoCTn, OCHOBaHHOIO
Ha yCTaHOBKEe YPOBHSA MCNblTaTesibHOIo BOSAEVICTBMH. Apyrue napameTpbl BeMYUHbI NMOMEXU MOryT ObITb
TakKXe BaXHbl U AO0/DKHbl paccMaTpuBaTbCA ncnblTaTenbHom na6opaTop|/|el7| cooTBeTCTBYHO WM o6pa30M.
MeToguka, npuBefeHHass B HacTOALWEM MNPUNOXEHUN, MOXET MPUMEHATLCA KO BCEM KO/IMYECTBEHHbIM napa-
MeTpamM nomMmexu.

G.2 BloaxeTbl HeonpeaesieHHOCTU ANsi MeTOA40B UCMbITaHWA

G2l 0npegeneHne nawepaenoi Beanyuny

M3mepsieMoli BENNYMHON SiIBNSieTCA HanpshkeHue, KoTopoe 6yaeT nofaBaTbCsl B TeYEHME WUCMbITaHUS Ha
BO3MOXHOE UCMNbITyeMoe 060pyAoBaHne € NOJIHbIM conpoTuBneHnem 150 OM cornacHo ycTaHOB/IEHHOMY
ncnbiTaTe/IbHOMY YPOBHIO, YkazaHHoOMY B 6.4.1. (Heo6xoamMmo oTMeTUTb, 4To 150 Om npeacTtaBnset coboi
TUNNYHOE YCpeAHEHHOe CUH(a3Hoe NoMHOoe CONPOTUB/IEHNE, NPUMEHSAEMOe Npu oueHke DMC un ucnbiTaHuu
B 9TOM YaCTOTHOM AuanasoHe.)

G.22C0CcTaBnANLME HEONPEAENEHHOCTH N3NEPEeHNH n3nepaenod BeNHYnKY

MpuBegeHHaa Huxe guarpamma BnAuAHua (cMm. pucyHku G.1 - G.4) npepactaBnseT coboit npumepsbl
B/IUSHUIA Ha MeTofh ucnbiTaHuii. Heob6xoAMMO NOHMMaTb, YTO CBeAeHUs, NpUBefeHHble B faHHOW Anarpamme,
He ABMATCA ucuyepnbiBawwWwmMu. Hanbonee BaxHble cOCTaBNAwWME U3 AMarpamM B/UAHUS BKIOYEHbl B
6l04KeT HeonpefeneHHoCT u npusBefeHbl B Tabnuuax G.1 - G.4. C uenbilo NosyyeHWs CONOCTaBUMbIX
6104)KeTOB HeonpeaeneHHoOCTN NS pas/fINYHbIX UCMbITaTeNbHbIX NAOWAA0K UAn nadopaTopuii npu cocTas-
NeHnn 61a)XeToB HeonpefeneHHOCTU AO/MKHbI NPUMEHATLCA NO KpaiHeil mepe cocTasnsoLwme, npuBefeHHble
B Tabnuuax G.1 - G.4. Heo6xoAUMO OTMETUTb, YTO MCMbITaTeNbHbIe nabopaTopMn MOryT BKAYaATb B pacyeT
HeonpeAeneHHOCTn U3MepeHuii AONONHUTeNbHble cocTaBasawwme (Hanpumep, Tuna A) Ha OCHOBE WX KOH-
KPeTHbIX YC/OBUIA.

[Opelidh yposHs PaccornacosaHve Cxema pacronoxeHus
V3meputenb  YpoBeHb Ha Bbixoge UCTIbITATENBHOTO  MeXAy u3MeputesieM  060pyAoBaHMA Ha
YPOBHSA reHeparopa reHeparopa ypoBHA 1 YCP YCTaHOBKY YPOBHSA
HeonpepgeneHHocTb

YCTaHOBKY YPOBHS1

MorpeluHocTb

FapMOHVKN HHble KaymMBpoBk YCP  Paccornacosaqne MepexopgHoe yCTPOCTBO
Xﬁﬂazgﬁkgﬁ)ﬁf ygﬁ”l’lTeﬂﬂ fia P mMexay vcnbitatenbHbiM 150-50 Om
cmrr)ulanap' MoLLHOCTM reHepartopom v YCP

PucyHok G.1 - MNprumep BAWSIHWIA HA YCTAHOBKY YPOBHSA A1 MeTo4a MUCMbITaHuli ¢ ucnonsb3oBaHnem YCP

1) Ccblfiky, yKa3aHHble B KBafpaTHbLIX CKOGKAX, SBMSAIOTCSA CCbIIKaMU Ha AOKYMEHTbI, NpuBeaeHHble B G.4.
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[Opeiic ypoBHSA PaccornacosaHve .
M3mepuTens  YpOBEHb Ha BbIXOAe ucrnbiTaTesibHoro  Mexiay nsmeputenem Tg%eé%,mg)e ycTponerso
YPOBHS reHepatopa resepatopa YPOBHS 1 Kneljamm - M
HeonpepeneHHocTb
YCTaHOBKWN YPOBHSA
ng;fi?(acmowﬂ FapmoHuKn M3amepuTtenbHas cuctema  Kannbposka PaccornacosaHue mexagy
y yp yeunutens (TOKOBbI NPOGHYUK 1 3M1eKTPOMarHUTHbIX ncnblTatebHbIM reHepaTopom
gMHy;:);/I,qaﬂbHOFO MOLLHOCTMN n3mepuTesb) knewen 1 Knewamm
UrH

PucyHok G.2 - MpuMep B/MSIHWIA Ha YCTAaHOBKY YPOBHS A1 MeToAa MCNbITaHUl ¢ UCNOMIb30BaHNEM
9/1eKTPOMArHUTHbIX KNeLei

[ipeiich ypoBHst MepexoaHoe PaccornacoBsaHme
Wsmeputens YpoBseHb Ha Bbixofe ucnbitaTensHoro ~ YCTPOWCTBO Mexay n3meputesnem
YPOBHSI reseparopa reHeparopa 150- 50 Om YPOBHSA U Knew,amm

PucyHok G.3 - MpuMep BAUSHUIA Ha YCTAHOBKY YPOBHSA A1 MeToAa UCMbITaHUR C UCMOSIb30OBaHNEM
TOKOBbIX Knelel

PaccornacosaHue
UcnbliTaTeIbHOro
YpoBeHb Ha Bbixoge [Lpeid ypoBHs reHeparopa
M3meputens ncnbiTaTeNbHOro MCMBITATENbHOTO iy npavom Beoge | 1EPEX0AHOE YCTPOACTBO
- M
YPOBHS reHeparopa reHeparopa nomexm 150-50 O
HeonpepgeneHHocTb
YCTaHOBKM YPOBHS
MOLLHOCTH
MorpeluHocTb FapMOHMKN L(aﬁfgfnimaaso o PasBsisbiBaioLme
YCTaHOBKM YPOBHSA yeunutens pv np a ycTpoiicTBa
CMHYCOMAA/TbHOTO MOLLHOCT nomexm
curHana

PucyHok G.4 - MpumMep BAUSHUI HAa YCTAHOBKY YPOBHS ANA MeToZa UCMbITaHWIi C UCNO/Ib30BaHUEM
npsiMoro Beoa nomexu
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G.2.3 Mpumepbl pacueTa pacliMPEeHHOW HeonpeaeneHHOCTH

O4eBuAHO, YTO COCTABMIAKOLLME, KOTOPbIE MPUMEHSIIOTCA NPU KanubpOoBKE M NPU NPOBEAEHUM UCTILITAHUNA,
He MOryT ObITb OAVHAKOBLIMU. OTO NPUBOAUT K Pa3nMunsam OLO[XKETOB HEOMPEAENEHHOCTU AMA KaXIOoro u3
METOA0B NPW NPOBEAEHWUU KanMOPOBKU U UCTIbITAHUIA.

B Tabnuuax G.1 — G.4 npuseaeHbl npuMepbl BloaxeTa HeoNpPeaAeNneHHOCTU Ansi YCTaHOBKM YPOBHS UCTbITa-
TEeNbHOro Bo3aencTeus. Kaabiii 6104eT HeonpeaeneHHOCTU COCTOUT U3 ABYX YacTel: HeonpeaeneHHOCTb
ANs KanMbpoBKM U HEONPEAENEeHHOCTb ANSA UCNbITAHWUIA.

Ta6bnuua G.1a — MNpouenypa npoBeaeHusi KaNMGPOBKM Npu NpumeHeHun YCP
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YcnosHoe U(x) Koadp- u(x;) uy)
0603HaYEHIE McTouHuk HeonpeaeneHHocTn X; .ElEI, Pacnpegenexue Cb::#/l- .Elé’ c ﬁé u,(y)2
RCAL MNepexogHoe yctpowncteo 150 — 50 Om, | 0,3 [[MpamoyronbHoe| 1,73 | 0,17 (1] 0,17 |0,03
OTKINOHEHNe
MepexogHoe yctpoiicteo 150 — 50 Om, | 0,2 | HopmanbHoe 2 0,10 | 1] 0,10 |0,01
kanubposka k=2
SETUP BrnnaHue Ha ucnbiTaTenbHbIN YPOBEHb 0,35| HopmanbHoe 1 0,35 111 0,35 (0,12
CXEMbI pacnonoxexHus 06opynoBaHus k=1
LM, MamepuTens ypoBHA 0,5 |MpamoyronbHoe| 1,73 | 0,29 (1] 0,29 |0,08
SW; MorpeLHoCTb YCTaHOBKM YPOBHA cuHy- | 0,3 |MpamoyronbHoe| 1,73 | 0,17 | 1| 0,17 0,03
couaanbHOro curHana, BHocumas npo-
rpaMMHbIM 0BecneyeHnem
LMC;(1,2) [WN3amepeHHblii ypoBeHb B neTtne ynpas- | 0,0 (MpamoyroneHoe| 1,73 | 0,00 | 1| 0,00 (0,00
neHus
TG, (1, 2) McnbiTatenbHbii reHepaTop 0,0 [MpamoyronbHoe| 1,73 | 0,00 [ 1| 0,00 |0,00
MT, (3) Paccornacosanue mexay ucneitatens- | 0,0 U-o6pasHoe 1,411 0,00 (1] 0,00 |0,00
HbIM reHepatopom u YCP
ML Paccornacosanue mexay uameputenem| —0,5| U-o6pasHoe 1,411-0,35(11-0,35|0,13
ypoBHsi  YCP
Suyy 0,40
CymmMapHas HeonpegerneHHoctb, o4b (0,63
u(y) =2 u(yy
PaclumpeHHas HeonpeaeneHHocTs and | 1,27
kannbpoeku, ob
U=uly) xk, k=2
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Tabnuua G.1b — lNpoueaypa npoBeaeHNs UCNILITaHWIA NPU NpUMeHeHun YCP

Koadp-
Y U(x), i) )
06;:12?;?4?@ McTouHnk HeonpegeneHHOCTM X; .E(l)|(5) Pacnpegenexue (beVI'-II.[TI/I- u,;)l(s) Ci Ugé) u,(y)2
CAL Kanubposka 1,27 | HopmanbHoe 2 1063 (1063040

k=2

LMC: (1, 2) |N3MmepeHHbIN YypOBEHb B NETNE ynpas- 0,3 |MpamoyronbHoe| 1,73 | 0,17 |1 0,17 0,03

NeHusa

TG (1, 2) McnbiTatenbHbin reHepaTtop

MpamoyronewHoe| 1,73 | 0,00 (1] 0,00 10,00

MT; (3) PaccornacosaHvue mexay UCnbiTaTtenb-

0
0 U-o6pasHoe | 1,41 0,00 | 1] 0,00 |0,00
HbIM reHepartopom u YCP

MorpelwHoCcTb YCTaHOBKM YPOBHSA cuHy- | 0,3 [MpamoyronsHoe| 1,73 | 0,17 | 1| 0,17 |0,03
couaanbLHOro curHana, BHocuMasi npo-
rpammHbIM oBecneyeHuem

2u () 0,46
CymMapHas HeonpeaeneHHocTts, ogb (0,68

u(y) = \/Z u(yy

PacwupeHHasn HeonpeaeneHHocTb ana (1,36
kanubposku, ob
U=uly) xk k=2

MpumMevaHue 1 — OpHy M3 AByX cocTaBnsowmx (Mmbo LMC, nu6o TG) (ucnbiTaTenbHblil reHepaTop) BKOYAlOT B
Tabnuuy AN kanMbpoBKU U (UMW) UCNBITAHUIA, B 3@BUCMMOCTM OT TOFO, UCMOMNbL3YETCA UNKN HET NEeTNA ynpaeneHns
AN YCTaHOBKU BLIXOAHOrO YPOBHS reHepaTtopa curHana u yeunutensa. B aTom npuMmepe UcnblTaTenbHbIA reHepaTop
He BKIIOYEH B GlofXeT HeonpeAeneHHOCTH, NOTOMY YTO OH SBISIeTCA YacTbio NeTnu ynpasneHus. Cocraensiowas
HeonpeAeneHHOCTU OT NETNW YNpaBneHUs onpeaensaeTcsa n3MepuTeneM yposHa (CM. Talcke npumedaHue 2). OaHako
UCMbITaTeNbHbI reHepaTop BKIMOYEH B Tabnuubl NpMMepoB, 4ToObl MHGOPMUPOBATE UCTbITaTenbHbIe NabopaTopumn o
HeoBX0AMMOCTH pacCMOTPETb 3TOT MYHKT B 3aBUCMMOCTM OT KOHKPETHOMO OpraHW30BaHHOIO MecTa AN UCTbITaHWIA.
B aTom cny4yae MoxeT noHafobutbcs Gonee AeTanbHbIA aHaNU3 COCTaBNAIOLUX HEONPEAESNEHHOCTU OT UCnbITa-
TernbHOro reHepaTopa. CM. onpegeneHne TEPMUHOB.

MpumevaHwe 2 — Ecnv 0gHO 1 To xe oBopyaoBaHUe NPUMEHAETCA 4MA NPoBefeHNU KanubpoBKA U UCNBITaHWIA, TO
TOMbKO COCTaBMSAOLIME MNOBTOPAEMOCTU U NINHEAHOCTM BHOCAT B Tabnuuy ANs npoueaypbl ucnbiTaHnin. Coctas-
nsAwLWein ans kanmbpoBKU MOXHO NpeHebpeyb.

MpumeyaHne 3 — Ecnu ofHa 1 Ta Xe cXema NpUMeHseTCs 41 NPOBEAEHUS KarMBpOBKA W UCTIBITaHUIA, TO 9T COCTaB-
nsoLmMe He BHOCAT B Tabnuuy.

MosAcHeHne TepMUHOB
RCAL — HeonpeaeneHHOCTb, Bbl3BaHHaA nepexoaHbiM ycTponcteoM 150 — 50 OM. 3ta cocrasnsowas

00bIMHO MOXET ObITb MONy4yeHa M3 NPOTOKONa KanubpoBku. B kayecTBe anbTepHaTMBbI BHOCUMbIE MOTEPU
MOryT OblTb U3MEPEHbI C NPUMEHEHMEM aHanu3aropa uenen (CM. PUCYHOK 7¢). MakcumanbHOe OTKINOHEHWUEe
OT HOMMHarbHOrO YpoBHS noTtepb (9,5 AB) n HeonpeaeneHHOCTL KanMBPOBKM STUX BHOCMMBIX MOTEPb AOMKHbI
ObITb BKMNIOYEHbI B Tabnuuy. Ecrnn kanuBpoBoYHbIN cepTudukaT yCTaHaBnMBaeT TONbKO COOTBETCTBUE A0MYC-
TUMOMY OTKNOHEHUIO, TO PEKOMEHAYETCA NPUMEHATb 3HayeHue 0,5 ab.

MpumevaHne 4 — OTKNOHEeHUsT MOryT GblTb CKOPPEKTUPOBaHEl NPU NOMOLLM NporpaMMHoro obecnederus. B aTom
crnyyae MakcumarbHOe OTKIOHEHWEe MOXKeT BbiTb YMEHbLUEHO A0 HeonpenerieHHOCTU UHTePMonALMKN U Heonpeae-
JIEHHOCTU KanubpoBKM.

MpumedaHue 5 — MNMonHoe conpoTuBneHue nepexogHoro yctpoictea 150 — 50 OM MoxeT 6bITb U3MEpPEeHO Heno-
CPefCTBEHHO aHanM3aTopoM Lieneild, UMu ero 3HadeHue MoxeT OblTb Mony4eHo U3 cepTudukata kanubposku. B
3TOM crnyvae OTKNoHeHUe oT 3HadeHust 100 OM U HeonpefeneHHOCTb KanMbpoBku AOMKHEl 6bITb BHECEHL! B Tab-
nuyy. KoadhduUMEHT YyBCTBUTENBHOCTY Ci AN 3TOR COCTaBNSIOLEN MOXET BblTb COOTBETCTBEHHO U3MEHEH.

SETUP - komMbBuHaUMA HEONPEAENEeHHOCTEN, BbI3BAHHbIX BIIMSAHUEM Ha UCTbITATENbHbIA YPOBEHb CXEMb

pacnono)eHus 06opyaoBaHus, T. €. coeauHeHNeM KanubpoBOYHOW YCTaHOBKW, COeAUHEHUEM Mexay YCP u
nepexoaHbIM YCTPOMCTBOM YCP 1 BNMAHMEM NNACTUHbI 3a3€MMNEHUN, HAaNpUMep KOHTAKT C NNacTUHOW| 3a3eM-
neHusi, 3ta coCTaBnAwLLAas MOXET OblTb MONyYyeHa M3 BOCMPOU3BOAUMOCTM WCMLITAHUA C U3MEHEHWEM
YCOBWUW UMM OLEHKON Ha OCHOBE OMbITa, Kak Noka3aHo B NPUMEPE.
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LM, — HeonpeaeneHHOCTb U3MEPEHUSI YPOBHS, HanpuMep BOMbLTMETP UM U3MEepPUTENb MOLLIHOCTU NMpume-
HAETCSA AN U3MepeHus ypoBHs Ha Bbixoae YCP. B npumepe oHa B3aTa U3 cneuudukaumii U3aroToBUTENs, HO
MOXET ObITb OnpeAeneHa Takke us Apyrux UCTOYHUKOB.

SW, — 310 HeonpeaeneHHOCTb, BbI3BaHHAA AUCKPETHOCTLIO Lara NnepecTpoikn ypoBHA CUrHana reHe-
paTopa 1 NorpeLlHOCTbI0 YCTAHOBKM YPOBHSI CUHYCOMAANbHOTO CUTHanNa, BHOCMMas nNporpaMMHbiM ofecne-
YeHWeM BO BpeMSA npoueaypbl kanmbposku. MporpammHoe obecneveHne 0GbIMHO MOXET KOPPEKTUPOBATLCA
ucnbiTatenbHOn nabopaTopuen.

LMC; — HeonpeeneHHOCTb, BbI3BaHHAsA M3MEPUTENEM YPOBHA, HANPUMEP BONbTMETPOM UMK U3MEpU-
TeneM MOLUHOCTH, KOTOPble€ NMPUMEHSIOTCA B KOHType (uenu) perynupoBaHus YPOBHA BbIXOAHOrO curHana
reHeparopa u ycunutens. OHa MOXeT ObITb B3siTa U3 cneumdukaumin n3roToBUTENS UMK ONpeaeneHa Takxke
U3 ApYrux UCTOYHUKOB.

TG, — HeonpeaeneHHOCTb UCMbITAaTEeNbHOr0 reHepaTopa, BKMKOYas reHeparop 4acToThl, YyCUNUTEnb
MOLUHOCTHU U aTTeHioaTtop. OHa MOXET ObITb B35ITA U3 cneumdukaLmin U3roToBUTENA UNK onNpeaeneHa Taioke
n3 ApYrux UCTOYHUKOB.

MpumedaHne 6 — HeonpeaeneHHOCTb OTAENbHbLIX KOMMOHEHTOB UCTLITATENIbHOMO reHepaTopa (Hanpumep, reHepartop

CUrHana, cTabunbHoCcTb ycununTensa MOLLHOCTU, CKOPOCTb USMEHEHUA YCUNEeHUA ycunurens MOLWHOCTU, aTTeHoaTop

nT. I'I.) AO0JTXHa oLeHUBaTbCA OTAENBbHO, 0cobeHHo Korga netnd ynpaBneHusa He UCNonb3yeTcHd B ncnbiTaTenbHON

cxeMme.

MT, — HeonpeaeneHHOCTb M3-3a CyMMapHOro (00LIero) paccornacoBaHusi Mexay ycunutenem, atre-
HioaTopom n YCP.

ML — HeonpeaeneHHOCTb U3-3a paccornacosaHus mexxay YCP n usmepurenem yposHs.

CAL - paclumpeHHas HeonpeaeneHHOCTb UCTILITAaTENbHOrO YPOBHSI HaNpPsHXKEHUS, YCTaHOBMNEHHan npu
KanubpoBske.

LMC; — HeonpeaeneHHOCTb U3MEPUTENSA YPOBHS, HanpuMep BOJNIbTMETPA, NMPUMEHAEMOro Ha Bbixoae
YCUNUTENS1 MOLLIHOCTM, BepeTcs U3 cneumdukauum usrotosutens. B kauectse ansTepHaTUBbl MOXET NpUMe-
HATLCA U3MEPUTENb MOLLHOCTU ANS TOro, YTOObI NONYy4nTh 60NEe HM3KYIO HEONPEAENEHHOCTb.

TG, — HeonpeAeneHHOCTb UCMLITATENbLHOIO reHeparopa, BKIMIOYasi reHeparop 4acTtoThl, ycunuTenb
MOLLHOCTW M aTTeHtoaTop. OHa MOXET ObiTb B3dTa M3 cneunduKkaLmMin M3roToBUTENs UNKu onpeaeneHa u3
OPYrUX UCTOYHUKOB.

MpumMeyaHune 7 — HeonpeaeneHHOCTb OTAENbHBIX KOMIMOHEHTOB UCTILITATENBHOMO reHepaTopa (Hanpumep, reHeparop

CUrHana, CTabunNbHOCTb yeunnutena MOLWHOCTU, CKOPOCTb UBMEHEHUA YCUNEHUA yCcunutena MoWHOCTH, aTTeHoaTop

W T.N.) BOMKHa OLEHWBaTLCH OTAENbHO, 0COBEHHO Korfa NeTns ynpaBneHUs He UCNonb3yeTca B UCTbITATENbHOM

cxeme.

MT; — HeonpeaeNeHHOCTb PaccornacoBaHusl MeXay ycunurenem, atreHioatopom u YCP. 3Toin cocTas-
nALWENn MOXHO npeHebpeyb, ecnu aAns kanubpOBKU M UCTILITAHUI NPUMEHAETCA 0AUHAKOBAA cxema, T. €.
aTTeHtoaTop u kabenu.

SW; — 310 HeonpeAeneHHOCTb, BbI3BAaHHAs AUCKPETHOCTBLIO Luara YCTAHOBKM YPOBHSI CUTHaNa rexHepa-
TOPa U NOTPELUHOCTbIO YCTAHOBKM YPOBHS CUHYCOMAAmNbLHOIO CUMrHamna, BHOCMMasa nporpaMmMHeiM obecneve-
HUEeM BO Bpemsi npoueaypbl ucnbitaHus. NporpammHoe obecneveHune 0ObIMHO MOXET KOPPEeKTMpOBAaTbLCA
ucnbiTaTensHOM nabopartopuen.
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Tabnuua G.2a - MNpoueaypa npoBeAeHUA KanuGPOBKN NpU NPUMEHEHUU SMEKTPOMarHUTHbIX KneLlei

Koadp-
M U(x; - (),
06;?;:41?&9 MCTOYHNK HeomnpefeneHHoCTH X; F(l)é) PacnpegeneHve qa::‘.-‘rm- ugé‘)' Ci u‘é}é) ufyy?
RCAL MepexonHoe ycrpoicteo 150 — 50 Om, | 0,3 (MpsimoyronbHoe| 1,73 | 0,17 | 1| 0,17 |0,03
OTKIOHEHue
MepexoaHoe yctpoiicteo 150 — 50 Om, | 0,2 | HopmanbHoe 2 0,10 {1 | 0,10 |0,01
kanubpoBka k=2
SETUP BnusiHue Ha ucnbiTaTenbHeln ypoBeHb | 0,35 | HopmanbHoe 1 0,35 |1 0,35 (0,12
CXEMbI pacnonoxeHus 060pyaoBaHns k=1
LM, M3mepuTenb YypOBHS 0,5 |MpsamoyronbHoe| 1,73 | 0,29 [ 1] 0,29 (0,08
SW, MorpeLHoCTb YCTaHOBKY YPOBHA CUHY- | 0,3 (MpamoyronbHoe| 1,73 | 0,17 | 1| 0,17 (0,03
COMAAanbLHOro curHana, BHOCUMMas npo-
rpaMMHbIM 0BecneYyeHnem
LMC, (8, 9) |W3mepeHHbIn ypoBeHb B neTne ynpas- | 0,0 |MpsmoyronsHoe| 1,73 | 0,00 (1| 0,00 |0,00
neHusa
TG, (8,9) McnbiTaTenbHbIA reHeparop 0,0 |MpsamoyronsHoe| 1,73 | 0,00 | 1| 0,00 |0,00
MT, (10) PaccornacosaHve mexgy ucneitatens- | 0,0 U-o6pasHoe | 1,41 | 0,00 | 1| 0,00 |0,00
HbIM FEHepaToOpOM U ANIEKTPOMAarHuT-
HbIMU Knewamu
ML Paccornacosanve mexay usmeputenem |-0,5| U-obpasHoe | 1,41 (-0,35(1( 0,00 (0,13
YPOBHS M 3MEKTPOMAarHUTHbIMU KneLamu
Suy)’ 0,40
CyMmMapHas HeonpeaeneHHocts, Ab | 0,63
u(y) =2 u vy
PacwuperHasn HeonpeaeneHHocTs ansa (1,27
kanubposku, ab
U=uly) xk, k=2
Tabnuua G.2b - Mpoueaypa npoBeAeHUA UCNbITaHUI NPU NPUMEHEHNH 3NEKTPOMArHUTHLIX Kiewen
: Koadp- :
og/c:::HoanHe?-;e MceTouHUK HeonpeaeneHHocTn X; UF(:E)’ PacnpegeneHue ¢:|:.|TM- ug)g), Ci ué}é)’ u,(}/)2
CAL Kanu6poska 1,27 | HopmansHoe 2 |063(1]063 |040
k=2
LMC; (8,9) |N3MepeHHbI ypoBeHb B neTne ynpaes- | 0,3 |MpsamoyronbHoe| 1,73 | 0,17 |1 0,17 |0,03
neHus
7G:(8,9) McnbiTaTenbHbIN reHeparop 0 |MpsimoyronsbHoe| 1,73 | 0,00 |1 | 0,00 (0,00
MT; (10) PaccornacoBanue mexay ucnoiratens- | 0 U-ob6pasHoe (1,41 | 0,00 (1 | 0,00 |0,00
HbIM FEHEPATOPOM W ANEKTPOMArHUT-
HbIMU KneLamu
SW; MorpewHoCTL YCTaHOBKM YPOBHS cuHy- | 0,3 |MpsmoyronbHoe| 1,73 | 0,17 |1 | 0,17 (0,03
couaanbHOro curHana, BHocumas npo-
rpammHbIM obecnevyeHnem
AETERM Harpy3ska BcnomoratensHoro o6opyao- | 2,5 [MpsmoyronbHoe| 1,73 | 1,45 (1] 1,45 12,09
BaHUA
Zu,(y)2 2,55
CymmapHas HeonpeaeneHHocts, 46 | 1,60
u(y)= JZ u(yy
PacwmpeHHasa HeonpeaeneHHocTs ana |3,19

kanuGposku, ab
U=uy) xk k=2
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MpumevaHne 8 — OaHy U3 AByx coctaBnsAowmx (MMbo LMC, nubo TG) (McnbiTaTenbHbI reHepaTop) BKMOYaloT B
Tabnuuy ANS kanMbpoBKU U (UNW) WCMBITAHUIA, B 3aBUCMMOCTM OT TOrO MCMONb3YeTCA UMW HET NETNS ynpaBreHust
[NA YCTaHOBKU BLIXOAHOrO YPOBHA reHepatopa curHana v ycunutens. B aToM npumepe ucnbiTaTenbHLIA reHepaTop
He BKItodeH B BrofKeT HeoMpenerieHHoCTU, MOTOMY YTO OH SIBMAETCA YacTbio NeTnu ynpasnenus. CoctaBnstoLyasi
HeonpegeneHHOCTM OT NETNIN YrNpaBneHns onpefenseTca naMepuTerneM ypoBHs (CM. Taoke npuMedanune 9). OgHako
ucnelTaTenbHbLIA reHepaTop BKIKYaeTca B NpUMepHble Tabnuusl, YTOObl HANOMHUTL UCNBbITaTENBHBIM NlabopaTopusMm,
YTO UM HEOOXOAMMO PaCCMOTPETL STOT MyHKT B 3aBUCUMOCTMU OT KOHKPETHOW CXeMbl pacnonoxeHus o6opyaoBaHus
npv NpoBefeHN UCnbITaHUA. B 3TOM criyyae MOXeT noHagobutscs Gonee feTanbHbld aHanU3 COCTaBNSIOLLMX HEON-
PeAeNeHHOCTH OT UCNBITATENBHOro reHepatopa. CM. anpefeneHve TEpPMUHOB.

MpumeyaHne 9 — Ecnu ofHO U TO Xe obopyfoBaHne NPUMEHSIETCA ANA NPOBeAEHNUA KanuOpOBKN U UCTIBITAHUIA, TO
TONbKO COCTaBMAIOLME MOBTOPAEMOCTU U NUHENHOCTW BBOAAT B Tabnuuy AnS npoueaypbl ucnbitaHuit. Coctas-
naoLwein ANa kanubpoBKU MOXHO NpeHebpeyb.

Mpumedanne 10 — Ecnu ofHa U Ta Xe cXema NPUMEHSETCA ANS NPoBeAeHUs KanubpoBKU U UCMbITaHWIA, TO 3TW COCTaB-
nstolme He BBOAAT B Tabnuyy.

MosacHeHne TePMUHOB
Heckonbko TEPMUHOB B MPUHLMMNE Takne e, Kak B npeablaywem npumepe (Metog ¢ npumeHeHnem YCP).

3T TEPMUHBI HE ONPEAENSIOT, NPeablayLUni NPUMep NPUMEHSIOT NPU KOHCYNbTaLMWK.

MpumevaHve 11 — HeonpeneneHHOCTb OTHOCUTCH K 7.4 HacTOSLLEro CTaHAapTa, rae UCMONb3yeTCs M3MEPUTENBHLIN
JaTyMK U NpUMEeHSeTCs orpaHW4eHne Toka, Ho He paccMaTpuBaeTCcsl B HAcTosALWeEM NpunoxeHun. B atom cnyvae
3Ha4eHne Ug He Gonblue TOro, Y4To ONpeAeneHo B COOTBETCTBUN C NPOLIEAYPON YCTAaHOBKU YPOBHS,, HO OHO YMEHb-
LUMTCA A0 HEM3BECTHOrO YPOBHS. [03TOMY B 9TOM criy4ae HeonpeerneHHOCTb He MOXET 6bITb HasHayeHa K Up.

AETERM — BnvsiH/e NOMHOro ConpoTueneHus BO, KOTOpoe AOIDKHO NOAAEPKUBATLCS HA ypoBHe 150 Om.

OTKINOHEHMA OT 3TOr0 3HA4YEHMA UMEKOT CYLLECTBEHHOE BMNUsIHUE, 0CODEHHO B AMana3oHe HU3KUX YacToT (0o
10 MIy), rae HanpaBnEHHOCTE MEKTPOMarHUTHbIX Knewlen cnabas. B aTom cnyyae cocrasnsiowas AETERM
B 6104)KeTe HeonpeaeneHHOCTU MOXET ObiTb 60MbLUE, YEM YUCIIEHHOE 3HAYEHME, UCMONMBb30BAHHOE B NpUBE-
OEeHHbIX Nnpumepax. bonee HU3KOE 3HaYEHME MOXKET UCNOMNb30BaTLCA ANA YacToT cBbile 10 My,

3OTa cocraensoLas MOXeT ObITb UCCNEA0BaHA SKCNEPUMEHTANBHO C MPUMEHEHMEM aHanM3aTopa Lenen.

KoathdhuumeHT cBA3K Knewen MOXeT ObiTb M3MEPEH Npu NonHoM conpotusnedun BO, paBHOM 150 Om, u
CINUYEH C APYrMMWU 3HAYEHUAMM MOSHOro COnpoTMBNeHus BO.

Tabnuua G.3a — Npouenypa npoBeaeHUs KanubpoBKU NPU NPUMEHEHUM TOKOBBIX Kneluekn

Koadh-
Og;l‘;i:?ﬁe McToYHWK HeonpeaeneHHoCTH X; U‘S‘E’)’ PacnpegeneHue cb:l-ll.l?- u‘g)g), Ci ug}é)' u:(}’)2
RCAL MepexogHoe ycrpoiicteo 150 — 50 Om, | 0,3 |MpsmoyronsHoe| 1,73 | 0,17 (1| 0,17 |0,03
OTKITOHEHUE
MepexoaHoe ycTpoicteo 150 — 50 Om, | 0,2 [ HopmanbHoe 2 0,10 |1 0,10 |0,01
kanubposka k=2
JIG Kanu6poska ucneltatenbHoro npucno- | 0,5 | HopmansHoe 1 0,50 {1 0,50 |0,25
cobnexus k=1
LM, UamepuTenb YpoBHSA 0,5 [MpsmoyronsHoe| 1,73 | 0,29 (1| 0,29 10,08
SW; MorpeLlHoCTb YCTaHOBKM YPOBHA cuHy- | 0,3 |MpsamoyronsHoe| 1,73 | 0,17 (1| 0,17 |0,03

conganbHoOro curHana, BHocumas npo-
rpamMmmHbIM 06ecnevYeHmem

LMC, (12, 13)|3amepeHHbIit ypoBeHb B neTne ynpas- | 0,0 (MpamoyronbHoe| 1,73 | 0,00 (1 | 0,00 |0,00

JNIeHus

TG, (12, 13) |UcnbiTaTeneHbIn reHepaTop 0,0 |MpsmoyronsHoe| 1,73 | 0,00 |1 | 0,00 |0,00

MT, (14) PaccornacosaHue mexay ucnbitatens- | 0,0 U-obpasHoe | 1,41 | 0,00 | 1| 0,00 |0,00

HbIM reHepaTopoM U TOKOBbIMU KneLlamu

ML

PaccornacosaHue mexay usmeputenem|-0,5| U-obpasvoe | 1,41 (-0,35|1| 0,00 |0,13
YPOBHSI U TOKOBbIMU KneLuamm

46

2 uy)’ 0,53
CymMmapHas HeonpeaeneHHocTs, 4B | 0,73

u(y) =y 2 u,)?

PaclunpeHHas HeonpeaeneHHocts Ans | 1,46
kanubposku, ab
U=uly) xk k=2
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Tabnuua G.3b — lNpoueaypa npoBeAeHUA UCNLITAHUWA NPU NPUMEHEHUN TOKOBbIX Kneluen

: Koadp- :
og:) C;Zi':ﬁe McTouHuK HeonpeaeneHHoCTH X; U,c(l)lg)’ Pacnpepenenne (p:l-l#d- u;g), Ci ug}é)’ u,(y)2
CAL Kanubposka 1,46 | HopmanbHoe 2 (0,73 (1]0,73 |0,53

k=2

LMC; (12, 13)| NamepeHHbIn ypoBeHb B neTne ynpas- | 0,3 [MpamoyronsHoe| 1,73 | 0,17 (1] 0,17 |0,03

NeHuda

TG; (12, 13) |UcnbiTarenbHbIn reHeparop

MpamoyronsHoe| 1,73 | 0,00 {1 | 0,00 |0,00

MT: (14) PaccornacosaHue mexay ucnbitarernb-

0
0 U-o6pasvoe | 1,41 0,00 |1] 0,00 (0,00
HbIM FeHepaTopoOM M TOKOBbIMU KNeLLamm

SW; MorpewHoCTb YCTaHOBKKU YPOBHA cuHy- | 0,3 [MpamoyronsHoe| 1,73 | 0,17 |1 | 0,17 |0,03
conaanbHOro curHana, BHOCUMas npo-
rpaMMHbIM 0BecneyeHnem

AETERM Harpy3ka scnomoratensHoro o6opyao- | 2,5 [MpamoyronbHoe| 1,73 | 1,45 (1| 1,45 12,09

BaHUA

S u(yy 2,68
CyMmmapHas HeonpeaeneHHocTb, ab | 1,64

u(y) = \/Z u(y)y

PacwupeHnHas HeonpegeneHHoCTb ana | 3,27
kanubposku, ob
U=uly) xk k=2

MpumMevanue 12 — OfHy n3 gByx cocTaensaowmx (Nn6o LMC, nubo TG) (ucnbiTaTenbHbIl reHepaTop) BKIOYaOT B
Tabnuuy Ana KanubpoBKW W (UMW) UCNBITAHUIA, B 3@BUCUMOCTKN OT TOrO, UCNONB3YETCA UMK HET NETNA ynpasneHns
ANSA yCTaHOBKWU BbIXOAHOIO YPOBHSA reHepaTopa curHana u ycunutens. B aTom npumepe ucnbiTaTenbHbIR reHepaTop
He BKIoYeH B BlogxeT HeonpefeneHHOCTH, NOTOMY YTO OH SIBNAETCSA YacTbio NETNN ynpasneHus. Coctasnatowas
HeonpeneneHHOCTU OT NETNU YNPaBneHNa onpeaenseTca UsMepuTenemM ypoBHs (CM. Taioke npumedanue 13). OgHako
UcnbITaTenNbHbIA FreHepaTop BKIHOYAETCs B NpUMepHbIe Tabnuubl, YTobbl HAaMOMHUTL UCTbITaTeNbHLIM abopaTopusim,
YTO UM HeOBXO[MMO PacCMOTPETL 3TOT MyHKT B 3@aBUCUMOCTH OT KOHKPETHOW CXeMbI PacnonoxeHus obopyaoBaHus
npw NpoBefeHUn NcnelTaHnid. B aToM criydae MoxeT noHagobutbes Gonee AeTanbHbIA @aHanus cocTaBnsoLWNX Heor-
peAeneHHOCTH OT UCMbITATENbHOrO reHepaTopa. CM. onpefeneHne TepMUHOB.

MpumevaHwe 13 — Ecnu ogHo 1 To xe obopyfoBaHue NPUMEHSETCH AN NPOBeAeHUs KariubpoBKMU U MCNBITAHWIA, TO
TOMbKO COCTaBMsioLLME NOBTOPSEMOCTU U NIUHERHOCTM BBOAAT B Tabnuuy Ans npouegypbl ucnbitaHuit. Cocras-
nAwLWen Ans kannbpoBkU MOXHO NpeHebpeYb.

Mpumevanune 14 — Ecnin oaHa 1 Ta e cxema NPUMEHSIETCA AN NPOBEAEHUA KannbpoBKY U UCTBITaHUIA, TO 3TU COCTaB-
nsoLme He BBOAAT B Tabnuuy.

MNosicHeHUe TepMUHOB

Heckonbko TEPMMHOB B MPUHLMNE TaKUE XXe, Kak B Npeabiayliem npumepe (Metoa ¢ npumeHenmem YCP).

3Tu TepMUHbLI 34ECh HE ONPEAENSIOT, NPeAbIAYLUUI NPUMEP NPUMEHSIIOT ANA KOHCYNbTaUuu.

MpumeyaHne 15 — HeonpedeneHHOCTb OTHOCUTCA K 7.4 HAcTOSILLEro cTaHfapTa, fae UCnonb3yeTcs M3MepUTernbHbIiA
JaTyuK U NpUMeHseTcs orpaHWYeHne Toka, HO He paccMaTpuBaeTcs B HacTOALEM npunoxeHun. B aTom crnyyae
3HaveHue Up He Gonblue TOro, YTo ONpeferieHo B COOTBETCTBUM C NpoLieypOl YCTaHOBKMN YPOBHSA, HO OHO YMEHb-
LUMTCH A0 HEM3BECTHOrO YPOBHSA. M03TOMY B 3TOM clydae HeonpeAeneHHOCTb He MoXeT BbiTb NpuMeHeHa K Uo.

JIG — xoMGUHaLmMA HeonpeaeneHHOCTEN BCreACTBUE KanMbpoBKM UCNbITATESNIbHOTO NPUCNOCOBneHus.

OTa CcocTaBnAlLWAn MOXeT ObiTb MONy4YeHA U3 MNOBTOPSIEMOCTU UCMBLITAHUA C U3MEHEHUEM YCMOBUI WUIMU
OLIEHKOW Ha OCHOBE OnbITa, Kak Noka3aHo B NpUMepeE.
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Tabnuua G.4a - Npouenypa npoBeaeHUs KanuOpPoOBKU NPU NPMMEHEHUU NPSAMOro BBoAa NOMEXH

Koadp-
Y U(x;), i) )
oGoc;(;iﬁﬁle MCTOYHMK HeonpeaeneHHOCTU X; F(l)é) PacnpegeneHue cbelll:tTVI- u:é) Ci U;E}é) ufyy’
RCAL MepexoaHoe ycrpoictso 150 — 50 Om, | 0,3 [MpsmoyronbHoe| 1,73 | 0,17 (1| 0,17 [0,03
OTKJIOHEHUE
MepexogHoe ycrponcteo 150 — 50 Om, | 0,2 | HopmanbHoe 2 0,10 |1 0,10 | 0,01
kanubposka k=2
SETUP BnuaHue Ha ucnbiTateneHoli yposenb | 0,5 | HopmansHoe 1 05 (1| 0,5 |0,25
CXEMbl PaCMNONoXeHnsa 060pya0BaHNst k=1
LM, M3meputenb YpOBHS 0,5 |MpsamoyronbHoe| 1,73 | 0,29 (1 0,29 |0,08
SW. MorpeLHocTb yCTaHOoBKKU YPOBHSA cuHy- | 0,3 |MpsamoyronbHoe| 1,73 | 0,17 (1| 0,17 |0,03
COMAAanbLHOro curHana, BHOCMMas npo-
rpammMHbIM 06ecnevyeHnem
LMC, (16, 17)| UsmepeHHbIii ypoBeHb B neTne ynpas- | 0,0 (MpsamoyronsHoe| 1,73 | 0,00 (1| 0,00 | 0,00
nexHus
TG, (16, 17) | UcnbiTaTenbHbIA reHepaTtop 0,0 |MpsamoyronbHoe| 1,73 | 0,00 {1 { 0,00 |0,00
MT. (18) PaccornacosaHue mexay ucnbitatens- | 0,0 U-o6pasHoe | 1,41 | 0,00 |1] 0,00 0,00
HbIM reHepatopom u YCP
ML Paccornacosanue mexay usmeputenem |—-0,5| U-oGpasHoe 1,41(-0,35(1] 0,00 10,13
ypoBHsi u YCP
Suyy 0,53
CymmapHas HeonpeaeneHHoctb, Ab 10,73
u(y) =X u,()?
PacumpeHnHasn HeonpeaeneHHOCTb AnA | 1,46
kanu6posku, b
U=uly) xk, k=2
Tabnuua G.4b - Mpoueaypa npoBeAeHUA UCNbITaHUI NPU NPUMEHEHNU NPAMOTro BBOAA NOMEXU
\ Koagp- !
og; C:H‘;il:ie MCTOYHMK HeonpeaeneHHocTn X; UF(E)’ Pacnpepenenue q)::l:l- UF(:I;’)’ Ci ug}é)' u:(}’)2
CAL KanuGposka 1,46 | HopmanbHoe 2 0,73 11| 0,73 0,53
k=2
LMC; (16, 17)| UsmepeHHeIii ypoBeHb B netne ynpae- | 0,3 [MpamoyronbHoe| 1,73 | 0,17 (1| 0,17 | 0,03
neHus
TG; (16, 17) | UcnbiTaTenbHbI reHepatop 0 [MpamoyronwHoe| 1,73 | 0,00 | 1] 0,00 | 0,00
MT; (18) PaccornacosaHue mexay ucnbitatenn-| 0 U-o6pasHoe | 1,41 0,00 | 1| 0,00 |0,00
HbIM reHepaTopom u YCP
SW; MorpeLHocTb ycTaHoBKM ypoBHA cuHy- | 0,3 |MpamoyroneHoe| 1,73 | 0,17 | 1] 0,17 (0,03
COMAanbLHOro curHana, BHOCMMas Npo-
rpammHbIM 06ecnevyeHmemM
DD Pa3BssbiBaloLLMe yCTPOWCTBA 2,3 [MNpamoyronbHoe| 1,73 | 1,33 |1 1,33 |1,77
Suy)? 2,36
CymMmmapHas HeonpeaeneHHoctb, oAb |1,54
uy) =X u,y)
PacwmupeHHan HeonpeaeneHHOCTb ANA
kanubposku, ab 3,07

U=uly) xk, k=2

MpumMevaHune 16 — OaHy M3 AByX cocTasnsowmx (NMbo LMC, nubo TG) (ucnblTaTenbHbIA reHepaTop) BKIOYaloT B
Tabnuuy AnA KanubpoBKK U (UNKU) UCNbITaHUIA, B 3aBUCUMOCTM OT TOTO, UCNOSMB3YETCA MW HET NETNA ynpaBneHus
AN yCTaHOBKU BBIXOAHOrO YPOBHSA reHepaTopa curHana u ycunutensa. B 3ToM npumepe ucnbiTaTenbHbIA reHepaTop
He BKrtoYeH B 6rofXeT HeornpeAeneHHOCTH, MOTOMY HTO OH SIBMSiETCA YacTbio NeTnu ynpasnenus. Cocraensiowas
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HeonpeaeneHHOCTU OT NeTNW ynpaBrieHUs onpefensieTcsl U3MepuTeneM ypoBHS (CM. Takke npumedanune 17). OgHako
UcnbITaTenbHLI reHepaTop BKIKYAETCs B NMPUMEPHbIe Tabnuupl, YTo6bl HANOMHUTL UCNbITaTeNbHBIM NabopaTopusM,
YTO MM HEOBXOAUMO PacCMOTPETL ITOT MYHKT B 3aBUCUMOCTM OT KOHKPETHOW CXeMbl pacnonoxeHns o6opyaoBaHns
Npu NpoBefeHUU UCTIbITaHWiA. B 3TOM criydae MoXeT NoHagobuTkest bornee feTanbHbIN aHanus CoCTaBNAOLLUX Heonpe-
[eneHHOCTH OT UcnbITaTeNbLHOro reHepatopa. CM. onpegeneHue TepMUHOB.

Mpumeyanue 17 — Ecnu ogHo 1 To xe obopyaoBaHWe NpUMEHSIETCS AN NPOBeAEeHNA KanubpoBKWU U UCNBITAHWUNA, TO
TOMBKO COCTaBISIIOLME NOBTOPSIEMOCTU W NIUHEWHOCTU BBOAST B Tabnuuy ANs npoueaypbl ucnbitaHuin. CocTas-
nsiioweit Ans kKanubpoBKU MOXHO NpeHebpeyb.

MpuMeyaHue 18 — Ecnu ofHa U Ta Xe cxeMa NpPUMEHSIETCs st NPOBEAEHNS KanuGPOBKN U UCNLITAHUIA, TO 3TW COCTaB-
nsioLme He BBOAAT B Tabnuuy.

NMosicHeHne TepMUHOB

Heckonbko TEPMUMHOB B NPUHLUIME TaKMe e, Kak B npeabiayiem npumepe (Metoa ¢ npumeHeHuem YCP).
TEPMUHbI HE ONPEAENSIOT, NPeAbIAYLLMIA NPUMEDP NMPUMEHSIIOT AN KOHCYNbTaLuu.
DD — xoMOuHALMA HeonpeaeneHHOCTeN M3-3a pa3BA3bIBAIOLMX YCTPOMCTB M Harpysku BO. Xopowas

pasBs3ka AaeT MeHbLmi 3ddeKT BNuAHMA Harpy3ku BO, nnoxas pa3sssika AaeT curbHbIi achdekT. 3Ta cocras-
NAILWAA MOXET pacCYMTbLIBATLCA UCXOAA U3 NOSTHOIO COMPOTUBNEHUS Pa3BA3bIBAIOLLIMX NIEMEHTOB.

G.3 NpumeHeHue

PaccuutaHHOe 3HauYeHWe HeonpeaeneHHOCTU U3MepeHus (PacLUMpPeHHasi HEOMNpeAeneHHOCTb) MOXET

MCNONb30BaTLCA ANS Pa3fNUYHbLIX Lenei, HanpuMep Kak ykasaHo B CTaHAapTax Ha NpoAyKUMIO Wnu ans
akkpeauTauuu nabopartopuu. [JaHHOE pac4YeTHOE 3HAYEHUE He MPEeAHA3HAYEHO AN UCMONb30BaHMA NPU
perynupoBKe YPOBHS UCNLITATENLHOrO BO3ENCTBUS HA UCTILITYEMbI 06pa3eL| B X04e UCTLITAHUS.

(]

(2]

G.4 CcblNoYHbIE AOKYMEHTbI

IEC TC77 General information on measurement uncertainty of test instrumentation for
document conducted and radiated r.f. immunity tests
77/349/INF (Obwwme ceeaeHusn, kacaloLmeca HeonNpeaeneHHOCTU U3MEPEHUi, CBA3aHHON

C U3MEpPUTENbHOI annapaTypoi, UCNONb3YEMOWN NPU UCNLITAHUAX HA YCTONYM-
BOCTb K BO3€CTBUIO KOHAYKTUBHOIO U M3Ny4aeMoro paguo4actoTHOro nons)

UKAS, M3003, The Expression of Uncertainty and Confidence in Measurement, free

Edition 2, 2007 download, www.ukas.com.
(HeonpeneneHHOCTb U AOCTOBEPHOCTL PE3YNLTaTOB U3MEPEHUN)
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