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Mpegucnosune

Llenn, OCHOBHble MPUHUMMbLI U OCHOBHOI MOPSAOK MpoBeAeHMs paboT Mo MEeXrocyaapCTBEHHOW CTaH-
JapTtusauumn yctaHosneHbl B TOCT 1.0—2015 «MexrocygapcrBeHHas cuctema craHgaptusaumn. OCHOBHble
nonoxenua» n NOCT 1.2—2015 «MexrocypapctBeHHasd cuctema crtaHpaptusauun. CtaHgapTbl Mexrocyaap-
CTBEHHbIE, MpaBu/ia N pekoMeHdaumMm no MeXrocyAapCTBEHHOI cTaHAapTu3auuu. Mpasunia pa3paboTky, npu-
HATUSA, 0OGHOBNEHUA U OTMEHbI»

CsefieHuna o ctaHdapTe

1 MNOAIrOTOBJIEH CaHkT-lNetepbyprckum dmnunanom «JIeHMHrpagckoe otgeneHne HaydHo-uccnepo-
BaTe/IbCKOro MHCTUTYTa paguno» (Punvan ®ryrn HANP-TIOHNNP) n TexHMYyeckuM KOMWUTETOM MO CTaHdapTu-
3aummn TK 30 «DnekTpoMarHMTHas COBMECTUMOCTb TEXHWUYECKMX CPefCcTB» Ha OCHOBE COOGCTBEHHOro nepeso-

[la Ha PYCCKiA A3bIK aHrM0sA3bIYHOM BEPCUMN MEX/YHapOAHOro cTaHAapTa, yKka3aHHOro B NyHKTe 5

2 BHECEH degepasnbHblM areHTCTBOM MO TEXHUYECKOMY PEry/IMpoBaHMi0 U MeTposorum Poccuitckoit
depepaunn (PocctaHgapT)

3 TMPUHAT MexrocygapcTBEHHbIM COBETOM MO CTaHZapTu3auuun, MeTposiormn u ceptudmkaumm (npo-
ToKon oT 29 dheBpans 2016 r. Ne 85-I1)

3a nNpuHATME NporosiocoBaniu:

KpaTkoe HanMmeHoBaHMe CTpaHbl Kog cTpaHbl no CokpalleHHoe HaMMeHOBaHWe HaLoHaIbHOTO opraHa
no MK (MCO 3166) 004—97 MK (UCO 3166) 004—97 no cTaHgapTM3aumu
ApMeHua AM MuH3KOHOMUKM Pecny6nunkn ApMeHus
Benapycb BY locctaHgapt Pecny6nuvkn Benapycb
KasaxcTaH KZ locctaHgapt Pecnybnunku KazaxcTtaH
Knprunsusa KG Kblprbi3ctaHgapt
Poccusa RU PoccraHpapt
TamKukmcTaH TJ TakukcTaHgapT

4 Tpukasom PenepasibHOTO areHTCTBa MO TEXHUYECKOMY PErysiMpoBaHuio U MeTposiornm ot 20 oKTA6ps
2016 r. Ne 1458-cT mexrocygapctBeHHbln ctaHaapT FOCT CISPR 16-1-2—2016 BBegeH 8 geictesne B kaue-
CTBE HauMoHasbHOro ctaHgapTta Poccuiickoii degepauum ¢ 1 noHa 2017 T.

5 HacTtosawmin ctaHgapT UAEHTUYEH MexayHapoaHomy cTaHgapty CISPR 16-1-2:2014 «Tpe6oBaHusa K
annapartype Ans U3MepeHus pagunornoMex U NoMexoyCcTOMYMBOCTU M MeToabl n3mepeHus. Yactb 1-2. Annapa-
Typa NS M3MEpPeHUs pagumornoMex U MoOMexOoyCTOMYMBOCTW. YCTPOICTBa CBSA3N AN U3MEPEeHUl KOHAYKTUBHBLIX
nomex» («Specification for radio disturbance and immunity measuring apparatus and methods — Part 1-2:
Radio disturbance and immunity measuring apparatus — Coupling devices for conducted disturbance
measurements». IDT).

MexayHapoaHbiin ctaHgapT CISPR 16-1-2:2014 nogrotoBneH MexayHapoAHbIM cneuuasnibHbIM KOMU-
TeTom no pagunonomexam (CISPR) MexayHapogHoi anekTpoTexHuyeckoi komwmccum (IEC), nogkommutetom A
«/3mepeHuns pagmonomex 1 CTaTuCTMyeckne MeToabI».

HacTosee BTOpoe u3gaHve mexayHapoaHoro crtaHpgapta CISPR 16-1-2:2014 oTMEHSeT 1 3aMeHseT
nepeoe usgaHve, ony6avkosaHHoe B 2003 r., ViameHeHune 1 (2004) n N3meHeHne 2 (2006) n copepxut cnepy-
IOLLMe CYLLLECTBEHHbIE TEXHUYECKNE U3MEHEHNSA MO OTHOLLEHWIO K NpeablayLiemMy U3faHuio:

a) BBeeHbl TpeboBaHus K aksmasieHTy cetn AAN no CISPR 22:

b) po6asneHo ycTpoiicTBO cBA3W/pa3BaA3kM CDNE gns M3MepeHus HanpshkeHus nomex B Mnosioce 4actoT
ot 30 go 300 Mrl'u;

C) BK/IHOYEHA AONOJSHUTESbHAsA TeXHUYecKas nHopMauus.

Mpn NpMMEeHeHUN HacTosIWEero crtaHgapTa PeKkoMeHAyeTCs WCMOo/b30BaTb BMECTO CCbIIOYHbIX MeXAy-
HapOAHbIX CTaHAapTOB COOTBETCTBYIOLUME UMM MEXIOCYAapCTBEHHble CTaHAapTbl, CBEAEHUA O KOTOPbIX MNpu-
Be/leHbl B A0NOHUTENIbHOM NpuaoxeHn JA
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6 BBEJEH BMNEPBBIE

7 NEPEM3OAHWE. CeHTAbGpL 2017 1.

MHdopmaumsi 06  M3MEHEHMsIX K HACTOsIWEeMy CTaHgapTy ny6envkyeTcss B €XerogHoM  MHdopMauu-
OHHOM yKasaTene «HauWoHa/lbHble CTaHAapTbi», a TEKCT U3MEHEHW U MonpaBok — B eXEMEeCs4HOM
VH(OPMaLUMOHHOM  ykasaTene  «HauuoHanbHble — cTaHdapTbi». B ciyyae  nepecmoTpa  (3amMeHbl)) WM OT-
MeHbl  HacTOsLLEero cTaHgapTa COOTBETCTBYWLEe yBeJoMmieHne  6ygeT  OnyG/MKOBaHO B

€XeMeCs4YHOM
VHhOPMALIMOHHOM ykasaTene «HauyoHasbHble CTaH4apThbi». CooTBeTcTByLas MHchopMavums, yBEAOM-
JleHMe UM TEeKCTbl pasMellalnTcs Tawke B  WH(OPMAUMOHHOW cucTeme OOLWIEr0 MOMb30BaHWST — Ha  odu-

umnasibHOM canTe CDe,u,epaanoro areHrTcrTBa no TEeXHN4YeCKomy perynnposaHunto n

meTposiormm B CeTHU
MNHTepHeT

© CraHgapTuHdopm, 2017

B Poccuiickoli ®egepauny HacTOAWMA CTaHAAPT HE MOXET OblTb MOIHOCTHH WM YaCcTUYHO BOCMPOU3-

BeieH, TUP&XUPOBaH M pacnpocTpaHeH B KayecTBe odumumanbHOro n3gaHus 6e3 paspelleHus defepanbHOro
areHTCcTBa No TEXHWYECKOMY perysimpoBaHuio 1 MeTpoaorum
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CopepxxaHue

1 OOJIACTD MPUMEHEHWIS . ... veettieiteieesssttteeeesastbeaeessteeessaasbeeeessstbeeeeeaasbbe e e e s sbee e e e ansseee e s abbeeeeeaanbbeeeeasbeeeeeannnaeeeenntbeeeens

2 HOPMATUBHDBIE COBIUTK . ...ueveiiitieeeeeeeeiiiettee et te e e e s s e et ettt e e e e e e e aasassnabb e b et teeeeeessssannnnnnneeeeeas

3 TepmuHbI, onpefeneHus n cokpaleHus
3.1 TEPMUHBI U OMPEAEIIEHUIA . ..cceee e ittt e e ee e e ea s s e e et ee e e e s e s e s e e e ettt ee e e e s s s s s n e nnn e e eeeeeeeeesssan s s nnnnneeeeeeeenanan
I Ofo T (o= TH LT T L TP PP P OPTTPPPPRPP

4 OKBMBAJIEHTbI CETU 3M1EKTPONUTAHUSA
4.1 OOLLUME MOSOMKEHMS .. uueeeeiireeieeeitreeesssitreeesssteeesssssbeeessssseeeessssssesassnes
4.2 T10/THOE COMPOTUBIIEHUE AMNL. .. ettt ettt et e e s be e e e e s s be et e e e bbb e e e e eabbn e e e e anbbeeeensanrneeeeannes
4.3 V-AMN 50 Om/50 MKI'H + 5 Om gnsa ncnonb3oBaHus B nonoce 4actoT 0T 9 A0 150 KIMevvvvvvveeeeviiiveeeennnnnn, 4
4.4 V-AMN 50 Om/50 MKIH ANns ucnosb3oBaHus B nonoce 4actoT oT 0,15 0 30 MITL..eeeeveriiieeciiee e, 5
4.5 V-AMN 50 Om/5 MkI'H + 1 Om g8 ncnosb3oBaHms B nonoce 4actoT oT 150 KMy A0 108 MIMU......ovvvveeeenneee 6
4.6 V-AMN 150 Om ans ncnosib3oBaHus B nosoce Y4acToT OT 150 KM, 10 30 MITL.....evveieeiiiiieeceiieee e 8
4.7 vAMN 150 Om gnsa ncnonb3osaHus B nonoce 4actoT OT 150 KM A0 30 MITL.eeeeeeiiiiiiieeiiiee e 8
S e e =T )L W (e To 1 T L SRR 9
4.9 [onyctumas TOKOBas Harpyska 1 nocsefoBaTesibHOE NaZeHNE HAMPAKEHMS. ...cooviiuvieieiiieeeee e 10
4.10 TMoacoefuHeHUE K MOAUIULMPOBAHHOMY OMOPHOMY 383EMITEHMED. ... ueeeiueeeeauieeeaeeeeatieeaeeeesneeeaseeeeanneeans 10
4.11 W3mepeHune koahbduumneHTa aeneHnsa HanpshkeHus V-sKBUBasIEHTOB CETU SNEKTPONUTAHUA. .......c.veee.... 11

5 TOKOCBHEMHUKM N MPOOHUKIN HAMPAMKEHUS. ... ..eeeeueiieeeeeeeuteae et eeeeeeaaauieesaaeaesmaeeesaseeansseeaaeaeanseesanseeaassesanseneanseeeansens 11
L0 R oo Ton 2y T Y L T 1 PO TPTPPPP 11
5.2 TTPOOHMKM HAMTPSAMKEHUIS. ... eueeeeeieeeeuteeeateeeeueeaeamteeeseeeaamaaeeaeeeanseeeaaeeeamseeeameeeeaaseeanbeeeseeeanseesanseeansaeeanseeennneas 12

6 YCTpoiicTBa CBA3W 4715 U3MEPEHMNS YCTONUMBOCTN K HABEAEHHOMY TOKY....eeeiurresereesereresnreasssneesssessnseasssseesasnens 14
R O LT Ty oY 0 (=T L SR 14
6.2 XAPAKTEPUCTUKM ... ..eteteeeitteeeeseteeee e e sttt et e e astbe e e e aste e e e e s o be et e e e ah bbb e e e easbbe e e 24 n b e e e e e e o b et e e e e ea b b beeeeannbeeeeaanbneeeesarnneeas 14

7 YcTpoiicTBa CBA3N A/19 UBMEPEHUSA CUTHAUTBHBIX JTUHUM . ...ceeivieeieiieitie e et esiiee et e eeteeesseeeeseeeeeneeeeseneeenneeeeaneeeenees 15
7.1 OOBLLINE MOTIOMKEHYIS . ..cceeeiteeeeueeeeeteeeaaeeeeseeeaneeeesaaeeeaateeeaateeeaaeeeamseeeamseeenteeaseeeemteeeamteeeasseeanseeeanseeannsneannnnean 15
7.2 Tpe60oBaHNS K AAN (SN Y-3KBUBBITEHTAM CETM)...c.uuureiueeeaeteeateaeauteeaanteeaateeaansesaanseeansseeaseeessseeaaseeessseeesnnes 16
7.3 TpeboBaHuWA K 3KBMBa/IEHTaM CETU AN KOaKCUasibHbIX U APYTrMX 3KpaHMPOBaHHbIX Kabenei.................... 18

8 OKBMBASIEHT PYKU 1 NOCNEA0BATESTBHBIA SMIEMEHT RC......iuiiiiiiiiieiieisieie st ise e see ettt et es et s s ens et enesins 19
8.1 OBLLINE MOJIOMKEHYIS . ... e.eeeeeeeeeieeeeeteeeaaeeeeaeeeaaeeeeaaaeeeeateeaaateeeaaeeeamseeeamsee e s beeaseeeamseeeamteeeasseeanseeeanseeanneeeannneeans 19
8.2 KOHCTPYKUMA IKBUBAIEHTA PYKM U ANMEMEHTEA RC.....coiiieiiiiieieieietieie ettt ea s 19
8.3 TIPUMEHEHMNE SKBUBAITEHTE PYKU . ....eieeeuiiiieeeiaieeteeeatteee e s aatttteeasbbe e e e s aabe et e e s anbeeee e s aabeeeeeaasbbeeeesanneeeeeaanreeeesaannees 20

9 CDNE gns namepeHunsa HanpsikeHus nomex B nosioce Y4actoT OT 30 A0 300 MITL..cevvveeeeeeeeiiiiiiiiiieeee e e e 22
9.1 VNBMEPUTEITBHBIE TMPUIBOPDI. . .eteiiieeiieeesttieeeeaitieeeessieeeessaeeeeessasbaeeesasssaeeeesssbeeeessseeeaesassbseeesassssesesssbeeeessnsnees

9.2 TexHuuyeckune TpeboBaHuss K CDNE-X
9.3 TexHuyeckoe TpeboBaHme K ONOPHOI NnacTuHe 3asemneHns RGP

MpunoxeHune A (o6sa3atenibHoe) dkBMBasieHTbl CETN INEKTPOMUTAHUSA (AMN)...coiiiiiiiiie e 28
MpunoxeHne B (cnpaBoyHoe) KOHCTPYKLMSA, N0N10CA YACTOT Y KASIMOPOBKA TOKOCHEMHUKOB. ... ..cevvveeiereeieeenee 35
MpunoxeHne C (cnpaBoyHOe) KOHCTPYKLUS YCTPOMCTB CBA3W A1 UHXEKLIMM TOKa B NOsi0ce YacToT

(o ) TS o (o T 10 RPN 42
MpunoxeHne D (cnpaBoyHoe) lMpuHUMN paboTbl U NPUMEpPbl YCTPOIACTB CBA3N A8 U3MEpEeHWi

YCTONUMBOCTU K HABELAEHHOMY TOKY ...eveeuteenteeaneensteesuesaneeeseessesaseesaseesseesseessesanseensessseesnsesssessseens 46
MpunoxeHne E (obasatencHoe) lMpumep napameTpoB acMMMETPUYHOro 3keBuBaneHTa cetun (AAN)

QK] VLT 1T o T U U 48
MpunoxeHne F (ob6sizaTenpHoe) MNpumep n3MepeHMs napaMeTpoB 3kBuBasieHTa ceTu (AN)

ANA KoakcuanbHbIX Y APYTUX 3KPAHUPOBAHHBIX KAOEMEM. ....c..vivviriiiiiieiiieniie et 53
MpunoxeHune G (cnpaBoyHoe) KOHCTPYKLUMSA eMKOCTHOTO NPO6HMKA HANPSKEHNS U €10 OLEHKA. ....cveereveeeeereenne 55

MpunoxeHne H (cnpaBouHoe) O60OCHOBaHWE BBEAEHUS MUHUMAILHOIO KO3I((UUMEHTA pPas3BA3KM Mexay
NopToM CeTU NuTaHusa 1 noptamu MO/NpueMHunK Ans V-skBvBasieHTa CeTU 31eKTPonuTaHus

QYY) USRS 61
MpunoxeHune | (cnpaBoyHoe) O6G0OCHOBaHWE BBeAEHWS [oMycka Mo ase /18 BXOAHOro MosiHOro

conpoTtuBnenuns V-akeuBasieHTa ceTu 3NeKTPONUTAHUA (V-AMN).....ccooiiiieeiiiie e 62
MpunoxeHne J (cnpaBoyHoe) MpuMMepbl CXeM MUCMbITATesbHbIX YCTAHOBOK A1 YCTPOICTB CBA3U/pasBA3Ku,

npegHasHavYeHHbIX AN U3MEPEHNS 31EKTPOMArHUTHON amnccum (CDNE) .......occvvevviveeciveennee, 64
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MpunoxeHne OA (cnpaBoyHoe) CBefeHUA O COOTBETCTBUU CCbIIOYHbIX MeXAYyHapOAHbIX CTaH4apToB
MeXrocyapCTBEHHbIM CTaH4apTam
Y7 oY a 1 ToT o T=To o L T OO U PRV UPR PP
PucyHok 1 — MonHoe conpoTtmerieHne (3HaveHne n hasa) V-akBmBasieHTa 4115 guanasoHa A
(cm. 4.3, cooTBeTcTBYOLAA N0A0CA HACTOT OT 9 10 150 KITLL).uvveiiiiriiieeeiiiiee e ssireee e s s siieee e snirie e e 7
PucyHok 2 — TlonHoe conpoTuBneHve (3HaveHne u pasa) V-akBuBasieHTa An1a Avana3oHa B (cm. 4.4) ... 7
PucyHok 3 — lMonHoe conpoTtrerieHne (3HavyeHne n thasa) V-akBrBasnieHTa aAns gmanasoHos 6 n C

(0T 150 KL, 0 108 MITLL, CM. 4.5) ittt ettt ettt e s e e st e e e e sabbae e e ennreeeennes 8
PucyHok 4 — MeToa NpoBepPKN CUMMETPUN CXEMbI U3MEPEHUS CUMMETPUYHBLIX HAMPSKEHNNA......oeeeeee e 8
PucyHok 5 — MNpumep V-06pa3Horo akBuBasieHTa ceTtu anekTponutaHus 50 Om/50 MkI'H + 5 Om

(o IR I 1 ) OO TP U PP PPPPP 10

PucyHok 6 — MNpumMep V-06pa3Hbix 3KBUBASIEHTOB ceTu anekTponuTaHmsa 50 Om/50 MKITH,
50 OM/5 MKIH + 1 Om wam 150 Om (cm. 4.4, 4.5, 4.6 n A.3, A.4 n A5 cOOTBETCTBEHHO) . . .10

PucyHok 7 — Cxema namepeHns BY HanpsaXXeHNs B CETU NTEKTPOMUTAHUS. ......ueeeeeeeeeeeeiaiiiieeiieeeeeeees s seiiineeeeeeeas 12
PucyHok 8 — Cxema, ncnosb3dyemas 418 U3MePEHNn HanpshKeHUs Mexay kabesiem 1 0nopHbIM
BABEMITEHUEM. ....ceiiieeieeeteeeteee e e st e e e e e e e e e ee et ee et e e e e e et aee s r e e e e e e e e e e e et e e e e e e e e e e e s 13
PuricyHok 9 — V3mepuTenibHas yCcTaHOBKa 7151 MPOBEPKM BHOCMMbIX NMOTEPb YCTPOCTB CBSA3M B NMO0Ce
YACTOT OT 30 10 150 MI LLceiiieeiiiiiiet et e e e e e e e e s s e e e e e e e e e e e e e e e 15
PucyHok 10 — MpuHumnuanbHasa cxema v TpeboBaHns K LCL acCMMMETPUYHOTO 3KBMBAsIEHTa CEeTW........... 16
PucyHok 11 — MNpUMEHEHNE IKBUBATEHTA PYKM. ... eeeeeeae e 21
PucyHok 12 — MprMepbl NPUMEHEeHUs 3KBUBas1IeHTa PYKU K 060pyA0BaHNI0 MHPOPMaLMOHHBIX
LG0T AT T W I = TSP 22
PucyHok 13 — Cxema ana attectaury CDNE.........cccooiiiiiiiiiiiiiee e 25
PucyHok 14 — CxeMa A1 KOpPPeKLMM 31EKTPUYECKON ONHBI C NCMONb30BaHNEM IMA...........cccccoeee.e. 26
PucyHok 15 — CxeMa ucnblTaHus 4s1s n3MepeHns CUMMETPUYHOIO MOJTHOTO CONPOTUB/IEHUA(Z,,,) .. .27
PucyHok A.1 — lMNpumep anbtepHatuBHoro V-AMN 50 Om/5 MKIH + 1 OM 415 YCTPOWCTB, NCNOb3yeMbIX
C UCTOYHUKAMWN NMUTAHUA C HU3KUM MOJSTHLIM COMPOTUBIIEHUEM.......uuvirieeireieeeeeeniiiiiineeeeeeeeeeenens 30
PucyHok A.2 — Mpumep A-AMN a5 3MepuTenbHOro NpUeMHMKa C HECUMMETPUYHBIM BXOLOM........vveeeeeeeeennnn. 31

PUCYHOK A.3 — CXEMa KATYLLKM 50 MK H. ..ottt e e e e e e s sttt e e e e e e e e e s s s et ee e e e e e e e e s s snnnnnsaeeeeas
PUCYHOK A.4 — OOBLUMIA BHFIAMNL. ...ttt ettt e nbe e s e ne e nne e e
PucyHok A.5 — 3atyxaHue dunbtpa AMN

PucyHok A.6 — WcnbiTatesibHass ycTaHOBKa A5 onpefesieHns KoapduuneHtTa neneHns HanpskeHus.. .34
PucyHok B.1 — KOH(UrypaLmsa TUMOBOTO TOKOCBHEMHUKA. ......iuvveeeerrriieeeriieeeesaiseeesssstsseessssstsessssssseessssnssseesssssseees 36
PucyHOK B.2 — ®UNbTP BEPXHMUX YACTOT C HACTOTOM CPE3A D Kl Ll uvveeeuvieeiiieieiieeeiteeeeieeesineeetreessaeeesaneeesneessrneeenns 37
PucyHok B.3 — lNepegaToyHoe NosiHoe COnpoTUB/IEHUE TUMOBbLIX TOKOCHEMHUKOB..........c..v...... ..38
PucyHok B.4 — VicnbiTatenbHaa ycTtaHOBKa AN N3MepeHns TOKOB € Mcnosib3oBaHnem AMN..........cccevvevveeeeennn. 39

PucyHok B.5 — KoHdpurypaums akpaHa, NPUMEHSIEMOro C TPAHCHOPMATOPOM TOKA......uvveerrrvrerreiirreeeessrinneeesnnnnns 40
PucyHok B.6 — Cxema ¢ koakcuasibHbIM nepexofHbIM YCTPOCTBOM U U3MepeHue nepeaaTtoyHoi NoHOM
NPOBOANMOCTN TOKOCHEMHUKBL. ......evveeeeiiriieee e
PucyHok B.7 — NepegartoyHas nosiHas npoBoAMMOCTb Y, B DYHKLUW OT 4acTOTbl
PucyHok B.8 — O6paTtHble noTepu koakcuasibHOro NepexoAHoro YCTpomncTea, Harpy>XeHHOro
Ha conpoTusneHme 50 OM, C TOKOCLEMHUKOM BHYTPU (TOKOCHEMHUK TaKkKe Harpy>XeH

HA COMPOTUBIIEHME 50 OM)...eiiiiiiiiieeiiiiiiee ettt e e sttt e st ee e sttt e e e e bt e e e e s bt e e e s s abbeee e e sbbbaeeeennnres 41
PucyHok B.9 — TOKOCbeMHVK Mexay [ABYMSI MOSIOBMHaAMW KOAKCMaslbHOro nepexofHoro ycrtpoictea ... .41
PucyHok C.1 — Mpumep yCcTpoiicTBa CBA3M TuMa A, KOaKCHasibHbIA BXOA, CXEMA U AeTaIN KOHCTPYKLUMA

(o T O R 5 20 SRR 42
PucyHok C.2 — Mpumep ycTpoiicTBa CBA3M TUMa M, CETEBbIE NPOBOAA, CXemMa W AeTasI KOHCTPYKLMM

(CML €2 M D.2) ettt bbbt 43
PucyHok C.3 — MNpuMep yCTpoiicTBa CBA3M TMNa L, NPOBOAA rPOMKOroBOPUTENS, CXeMa U YNPOLLLEHHBI

YEPTEX KOHCTPYKLMM (CM. D.2) .oiiiiieiiiiiie ettt e et ee e sntaae e e ennba e e e s snneee s 44
PucyHok C.4 — lMpumep yCTPOCTBa CBA3W TUNa S, CUTHaUIbI 3BYKOBOI YaCTOTbI, CXEMA U YNPOLLEHHbI

YEPTEX KOHCTPYKLIMN (CM. D.2) oottt ettt ettt e et e e e se e e e nee e e sbeeeenneeeenneeans 44
PucyHok C.5 — lMpumep ycTpoiicTBa CBA3M TUNa CUrHasIbl 3BYKOBOW YacTOTbl, BUAEOCUTHASTbI

N CUrHabl yNpaBeHUsl, CXemMa 1 YNPOLLEHHbIR YepTeX KOHCTPYKUUN (CM. D.2)........cceeeeeee. 45
PrcyHok D.1 — OCHOBHOW NPUHLMN METOAA MHXEKLMMN TOKA (CM. D.1) cooiiiiiiiiiiiecieceieeiec e 47

v
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PucyHok D.2 — YCTpoIicTBO CBSI3U TUNa S, € Harpy30UYHbIMY CONPOTUBIEHNUSIMUI, CXEMA W YNPOLLLEHHbI

UEPTEX KOHCTPYKLIMM (CM. D.2) Lottt et e et e e s ee e e snaeeaneeeens a7
PucyHok E.1 — Mpumep T-3kBMBasIEHTa CETU AN OAHOW NAPbl MPOBOMAOB. ......teeiiieeauteeeateeaateeeareeeateeesneeeaseeeans 49
PrcyHok E.2 — Cxema n3mepeHusi NOsIHOrO CONPOTUB/IEHNS OKOHEUHOMN HATPY3KW......ueeeieeaeieiieaeieeaeeeeseieeeaaeaes 49
PrcyHoK E.3 — CxeMa 415 NPOBEPKMN MPOBHUKA LCL......ciiuiieiiiieiiieeiiie ettt e e e snee s e e eneeeeaneeeeeneeas 50
PucyHok E.4 — Cxema kasimbpoBkm NpobHMKa LCL C MCMOMb30BAHNEM L-CXEMbI.........ceveiicriieeeeciiiieeeeiiiesaessiveeens 51

PucyHok E.5 — 3mepeHunsa LCL acumMeTpryHOro akerBasieHTa cetu (AAN) ¢ nomoLlbio npobHuka LCL.51
PrcyHok E.6 — VicnbiTaTenbHas ycTaHOBKa 15 U3MepeHus 3atyxaHus passsasku (usonauyum) AAN

Zdecoup 20 Ig 4 -a$, . 4B, ANs acMMMEeTPUYHbIX CUTHAUIOB MeXay nopTom AE

L p (o] o £ 1 /7 [ J PP PP PP OPTPPPPPPTPN 52
PucyHok E.7 — WcnbiTaTenbHasa ycTaHOBKa 419 U3MEPEHUA BHOCMMbIX (CUMMETPUYHbLIX) noTepb AAN.. .52
PucyHok E.8 — WcnbiTaTenbHasa ycTaHOBKa 419 KasiMbpoBkM KoadhdhmumeHTa genenns HanpskeHns AAN,

AB, ans acMMMETPUYHO CXEMbI: = Ay = 20lg T'Vl' -0 52
PucyHok F.1 — Mpumep AN Ansa koakcuanbHoro kabens 53

PucyHok F.2 — YcTaHoBKa 411 UCMbITaHUA KoadhduLmMeHTa AeneHns Hanpskenus. ab, F,, =201g AN

KOaKCUasIbHOro kabesns 1 aKpaHMPOBaHHOIO Kabens 54
PucyHok G.1 — KoHdpurypaumsa eMKOCTHOro NpobHMKa HANPSHKEHMA (CVP). i 57
PucyHok G.2 — DKBMBa/IEHTHAsA CXeMa EMKOCTHOIo NpobHuka HanpsixeHuumsa (CVP) ............ ..58
PucyHok G.3 — McnblTaTenbHas yCTaHOBKa 4719 U3MEPEHNS YACTOTHOM XaPaKTEPUCTUKW. ......veeevevreeireeeireesianeans 58
PucyHok G.4 — Mopaenb 3NeKTPOCTATUYECKON CBA3N U €€ SKBUBAIEHTHAS CXEMA......vvieiiueeerireesieeesrreesireassneesans 59

PucyHok G.5 — McnblTaTenbHas ycTaHOBKa A4/19 U3MEPEHUS YMEHbLUEHNS BO3ENCTBMSA BHELLHETO
3M1eKTPUYECKOro NoJIsA, CYLLECTBYIOLLErO U3-3a 3MEKTPOCTaTUYECKON CBA3M, 3a cUHeT

SKPAHMPOBAHMI . ......eeieeeiitetee e ettt e ettt e e et e s s et e e e e b e e e e sk b e et e e esb e e e e s s abe et e e e e s be e e e s sbnn e e e e eanrreee e s
PucyHok G.6 — W3meHeHue KoahduumeHTa npeobpasoBaHnsa Npy U3MEHEHUN NONOXEHNS Kabens
PucyHok G.7 — PesynbTaTt nccnefoBaHnsa BANSHUA PAANYCA KAODEIIA......uuiiiiiiieeeiiiiiieessiiieeeessineeessnseeesannnes
PUCYHOK H.1— CXeMa U3MEPEHMA PABBABKM.......vvveeeeiiriiiieeiiiie ettt et ree e st e et e e e s e e e s s srraee e s s nre s e e s sbnee e s
PucyHok 1.1 — OnpegeneHne gonycTUMbIX OTK/IOHEHWI 3HAYEHUS U chasbl NOTHOTO CONPOTUB/IEHNA ... 62
PucyHok J.1 — CDNE-MS3 ¢ BHyTpPeHHUM aTTEHIOATOPOM C HE MEHEE 6 AB.......cccccooviiiiieiie e, 64
PucyHok J.2 — CDNE-M2 ¢ BHYTPEHHUM aTTeHI0ATOPOM C a4 HE MEHEE 6 AB........cocciiiii, 65
PucyHok J.3 — CDNE-Sx N5 akpaHMpoBaHHOro kabesis ¢ KoNM4ecTBOM BHYTPEHHUX MPOBOAOB X

N BHYTPEHHUM aTTEHIAaTOPOM C 3aTyXaHUEM HE MEHEE 6 AB...........cccccoveiiiiiiiiii i, 65
Tabnmual  — 3HaveHun NMOJIHOrO CONPOTUB/IEHNA U (hasosble yrnbl  V-3KkBUBaUieHTa (CM. pucyHok 1)4
Tabnuua 2  — 3HadveHus MOJIHOrO CONPOTVB/IEHUSA U (haszosble yribl  V-3KBUBasIeHTa (CM. pUCYHOK 2)5
Tabnuua 3  — 3HaudeHus NOJTHOTO COMPOTUB/IEHUSA U (hasoBble yrnbl  V-3kBMBasieHTa (CM. pUCYHOK 3)6
Tabnuua 4  — 3HaveHus MUHVM&J/TbHOIO KO3(h(hULMEHTA Pa3BA3KN V-3KBUBAIEHTOB. ......cccuveeeeeeerieeennee 9
Tabnuua 5 — Xapakrepuctukm AAN [19 n3mepeHns obLlero  HecMMMEeTPUYHOro/acMMeTPUYHOTO

HAMPAKEHUIA TIOMEX ...t etttteeeeeeteeeeesssssseseeeee et eeeees s s s nr bbb e et eeaeeeeeaaa s nbbe e e et eeaeeeesssannnnnnnneeeeaeeeseeann 17
Tabnuua 6 — XapakTepucTvKn 3KBUBAJIEHTOB CETU A1 KOAKCUasTbHbIX W APYrMX 3KPaHUPOBAHHbIX

KABBIIEM.....ecvieieeeeeieeece e
Tabnuua 7 — DnekTpuyeckue napametpbl CDNE-X
Tabnuuya A.1  —HomuHanbl anemeHToB V-akBuBasieHTa 50 OM/50 MKITH +5 OM.....vvveeiiiiirieiiiiiee e 28
Tabnumua A.2 —HomuHanbl 3n1eMeHToB V-3kBUBaNeHTa 50  OM/S50 MK H....ooooeeiiiiiiieiieeee e 29
Tabnmua A.3 —HomuHanbl anemeHToB V-akBuBasieHTa 50 Om/5 MKIH +1 OMm
Tabnuua A.4 —HomuHanbl anemMeHToB V-akBuBaneHTa 150 OM.........ccceevvvveeene.

Tabnuua A.5 — HomuHasbl 3N1eMEHTOB AefbTa-3kBuBasnieHTa 150 Om

\

OnekTpoTexHuyeckas 6Gubnuoteka Elec.ru



OnekTpoTexHuyeckas bubnuorteka Elec.ru

NOCT CISPR 16-1-2—2016

MEXTIOCYOAPCTBEHHbIN CTAHOAPT

TPEEOBAHUA K AMMAPATYPE ANA N3MEPEHNSA PALMOMNOMEX U MOMEXOYCTONYMBOCTU
M METObl USMEPEHNA

YacTtb 1-2

Annapatypa 415l U3MepeHnst paguonomex 1 NoMexoycTonuMBoCTy.
YcTpoiicTBa CBSA3U A/15 U3MEPEHUIA KOHAYKTUBHbIX MOMEX

Specification for radio disturbance and immunity measuring apparatus and methods. Part 1-2. Radio disturbance and
immunity measuring apparatus. Coupling devices for conducted disturbance measurements

[ara sBepeHua — 2017—06—01

1 O6nacTb NPMMeHeEHNS

HacTtoswwmii cTaHAapT ycTaHaB/MBaeT XapakTepPUCTUKU U KayeCTBO (DYHKLMOHMPOBaHWUA 060pya0BaHUS
ANs U3MEepPEHNa HanpsbKeHW U TOKOB pagmonomMex B nosioce YactoT oT 9 kl'y go 1 Iy,

Mpumevanne — B cootBeTcTBMM C PykoBogctBom IEC 107 HacToAwwmi craHjapT SBAsSETCS  OCHOBOMonarato-
Wwum ctaHgaptom OMC Ans npuUMeHeHus TexHudeckumn komuteTamu |EC, paspabatbiBalowyMn cTaHAapTbl Ha NpoAyk-
umio Pykoogcteo |IEC 107 ycTaHaBnvMBaeT Takke, YTO TEXHWYeckne KOMUTETbl, paspabaTbiBalole craHgapTbl Ha npo-
OYKUMIO. OTBETCTBEHHbI 3a oOnpefenieHne HeobXoAMMOCTU MPUMEHEHUs HacToswero ctaHgapta TK 77 n ero noAkoMuTeTbl
rOTOBbl K COTPYAHWYECTBY C TexHuyeckumu komuTteTammn |EC, paspabaTbiBaoliMy CTaHAapTbl Ha NPOAYKUMIO, B OLIEHKe
YPOBHEN KOHKPETHbIX UCMbITaHui B 061actn 3MC A8 COOTBETCTBYIOLLMX BUAOB NPOAYKLIN.

TpeboBaHuss K BcnomoraTeslbHOMY 060pyAOBaHWIO YCTaHOBMIEHbl ANS 3KBUBA&/IEHTOB CETU MMTaHus,
NPOGHMKOB TOKa U HAMPSXXEHUS U YCTPOICTB CBA3M A1 MHXEKLUN TOKa B kKabesnn.

TpeboBaHUS HaCTOSLWEro cTaHaapTa A0/DKHbI BbINOMHATLCA HAa BCEX yacToTax M Npu BCEX YPOBHSAX Ha-
NPSHKEHUIA 1 TOKOB pagmonomex B npegenax avanasoHa namepeHunii nameputensHoro obopyaosaHus CISPR.

MeToAbl M3MepeHnini npeacTtaBneHbl B cepun ctaHgapToB CISPR 16-2, gononHutesibHas WHopmaums
no paguonomexam npueegeHa B CISPR 16-3. a HeonpegeneHHoOCTU, cTaTUCTUka U MogesimposaHne HOpM — B
cepun ctaHgaptoB CISPR 16-4.

2 HopmaTuBHbIE CCbI/IKU

Cnegywowme OOKYMEHTbl MO/IHOCTHH WM YaCTUYHO SBASAKOTCA CCbIIOYHBIMU B HacTosILEM CTaHAapTe
N obs3aTesibHbl MPU €ro NpUMeHeHuwn. [11s AaTUPOBaHHBLIX CCbIIOK MPUMEHSIIOT TOJIbKO yKa3aHHOe u3faHue.
[ns HepaTMpoBaHHbLIX CCbIIOK MPUMEHAIOT MOCegHee M3faHue CCbITIOYHOro AOKyMeHTa (BKouyas Bce ero
N3MEHEHMS).

CISPR 16-1-1:2010 Specification for radio disturbance and immunity measuring apparatus and
methods — Part 1-1: Radio disturbances and immunity measuring apparatus — Measuring apparatus

TpeboBaHua K annapaType 4715 U3MepeHns paaronoMex U NOMexXoyCTOMYMBOCTU U METOAbl U3MEPEHWA.
YacTb 1-1. Annapatypa 4718 U3MepeHUst paAMonoMex U NnoMexoycTonumBocTu. MiameprtensHas annapartypa

CISPR 16-2-1:2014 Specification for radio disturbance and immunity measuring apparatus and
methods — Part 2-1: Methods of measurement of disturbances and immunity — Conducted disturbance
measurements

TpeboBaHua K annapaType 4718 U3MepeHUs paaronoMex U NMOMeXOyCTOMYMBOCTU U METOAbl U3MEPEHWA.
YacTb 2-1. MeToAbl M3MEpEHUsI MOMEX 1 MOMEXOYCTOMUYMBOCTU. VI3MepeHnst KOHAYKTUBHBIX MOMEX

W3paHve ouumansHoe
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CISPR 16-4-2:2011 Specification for radio disturbance and immunity measuring apparatus and
methods — Part 4-2: Uncertainties, statistics and limit modeling — Measurement instrumentation uncertainty

TpeboBaHua K annapatype An8 U3MepeHust paanMonomMex U NoMexoyCTOMYMBOCTU U METOAbl U3MEPEHWA.
Uactb 4-2. HeonpepeneHHocTn, cTaTUCTMKa W MoAenuposaHue HoOpM. VIHCTpymMeHTaslbHaa HeonpeneseH-
HOCTb U3MEPEHUIA

IEC 60050 (all parts) International Electrotechnical Vocabulary

MeXxayHapoAHbIii nekTpoTexHuyeckuii Cnosapb (BCe YacTh).

IEC 61000-4-6:2008 Electromagnetic compatibility (EMC) — Part 4-6: Testing and measurement
techniques — Immunity to conducted disturbance, induced by radio-frequency fields

2nekTpomarHuTHas coBmecTuMocTb (OMC). YacTb 4-6. MeToAbl MCNbITaHWA W U3MEPEHUS. YCTONUU-
BOCTb K KOHAYKTMBHbLIM NOMexam, HaBoAMMbIM PaAM0oYacTOTHbIMU NOAMU

3 TepMUHBI, ONpeaesieHnst U COKpaLleHUs

3.1 TepmuHbI 1 onpefeneHns

B HacTosiem cTaHgapTe MCMosb3yT TEpPMUHbI U OnpejesieHns, npusefeHHble B IEC 60050, a Takke
cnenyoLie TePMYHbI C COOTBETCTBYHOLLMMU ONpeAeIeHUSIMU:

3.1.1 BcrnomoratenbHoe o6opygoBaHue (ancillary equipment): MNpeobpasoBatenu, nNogkIYaeMble K
U3MEepUTE/IbBHOMY NPUEMHUKY UAM (UCMbITaTeNlbHOMY) FEHepaTopy CUrHa/IoB M MCNOJb3yemble AN nepejauu
NMOMEXOBOT0 CUrHasia MeXay MWChnbITyeMbiM 060pyJ0oBaHWEM W WM3MepUTESIbHbIM UM UCMbITaTelbHbIM 060pY-
[oBaHVeMm.

Mpumevanne 1 — T[pumepamu npeobpasoBartenieli ABNAIOTCA NPOGHWMKM TOKA W HanpsHXKeHUst U 3KBUBAEHTbI
cetu.

3.1.2 ob6opynoBaHue, cBA3aHHOE C OCHOBHbIM;, AE (associated equipment, AE): AnnapaTtypa, He
ABNAIOLWAACA YaCTbi0 WCMbITYEMOI CUCTEMbI, HO Heobxoaumas ANns OYHKUMOHMPOBAHMS WCMbITYEMOro 060-
pypoBaHus.

3.1.3 obuee HecUMMETpPUYHOE (acumMMeTpuyHOe) HanpsbkeHve (asymmetric voltage): HanpsbkeHve
BY nomexu, BO3HUKaKOLLEE MeXAy 3/1eKTPUYECKol cpefHeli TOUYKON ceTeBbIX 3aXMMOB U 3eM/ieil, nHorga Ha-
3blBaeMOe HanpshkeHneM CUHpa3Horo pexuma.

MpumevaHne 1 — ECAN — BEKTOPHOE HamnpsiKeHWe Mexay OfHUM CceTeBbiM 3aXMMOM W 3emneit, a V, —
BEKTOPHOE HanpsbkeHwe Mexay [OPYrMM CceTeBbiIM 3aXMMOM W 3emneli, To obljee HecMMMeTpu4yHoe HanpsbkeHwe 6yaet
paBHO NO/OBUHE BEKTOPHOMR CyMMbI V M V. T. e (V, + V,)/2.

3.1.4 cummeTpuyHoe HanpskeHve (symmetric voltage): HanpshkeHne BY nomexu, BoO3HuKaloLlee
Mexzay ABYMS NpoBOAamMu B ABYXMNPOBOAHOW cxeme, Takoi Kak ofgHogasHas ceTb NMUTaHus, MHOrAa HasblBae-
Moe HanpskeHnem andadpepeHLmManbHoro pexmmMa.

MpumeuaHve 1 — CUMMETPUYHOE HanpskeHne — 3TO BEKTOpHas pasHocTb (V, - Y,).

3.1.5 HecummeTpuyHOe HanpshkeHne (unsymmetric voltage); AMNAMTy4a BEKTOPHOIO HanpshKeHus
nnn v, kKotopsle onpegenexs B 3.1.3 n 3.1.4.

MpumevaHne 1 — HecMMMETPUYHOE HaMpsHKEHWE — 3TO HanpshKeHne, W3MEepPeHHOe C MNoMoLWbo V-06pa3Horo
3KBUBAJIEHTA CETU NUTAHUA

Mpumeuyanne 2 — bonee nogpo6Has wHOpMauus OTHocWUTeNbHO V, W V. npuBeAeHa B npumevaHusx k 3.1.3
n3.14.

3.1.6 akBMBaNeHT cetn anekTtponuTanuusa; AMN (artificial mains network, AMN): YcTpoiicTBo, obecne-
ymBarLlee 3afaHHOe NOSIHOE COMPOTMB/IEHWE OIS UCMbITYEMOro obopyfoBaHuMa Ha paguodacToTax, obecne-
yuBaloLlee nogady HamnpsbkeHus NoMex Ha U3MepUTEeNIbHbIA NMPUEMHUK U Pa3BsA3Ky CXeMbl UCMbITaHUSA OT CeTu
nMTaHus.

MpumeuaHne 1 — CyulecTByeT [Ba OCHOBHbIX TWNA TakMX 3KBUMBAIEHTOB: V-06pasHblii  3KBMBA/IEHT CETU Nu-
TaHna (V-AMN), koTopblii obecneusBaeT HECUMMETPUYHbIE HAMPsSHKEHUsi, W AefbTa-06pasHblli  3KBUBAJIEHT CETU MNUTaHMSA
(1-AMN), KoTOpbIit 06ecrneyrBaeT CUMMETPUYHOE 1 HECUMMETPUYHOE HANPSKEHWs MO OTAE/IbHOCTHU.

MpumevaHne 2 — TepMuHbl «Cxema CcTabunusaumm nonHoro conpotusieHns nHum  (LISN)» ©n  «V-AMN»  uc-
NoJIb3YI0T Kak paBHO3HAYHbIE (B3auMO3aMeHseMble).

2
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3.1.7 acummeTpuuHblii akBumBasieHT ceTn; AAN (asymmetric artificial network, AAN): YcTpoiicTBo, uc-
nosb3yemoe ANns n3MepeHust (UM UHXEKUMM) 0OLMX HEeCMMMETPUYHBLIX HanpsKeHwin (HanpskeHwlii cuHdgas-
HOr0 pexvmMa) Ha He3KpPaHUPOBAHHbLIX CUMMETPUYHbLIX CUFHANbHbIX AVHUAX (Hanpumep, TesieKOMMYHUKaLNOH-
HbIX) NPV NOAABMAEHNN CUMMETPUYHOTO CUrHana (curHana aAvdepeHunanbHOro pexmuma).

MNpumeyaHne 1 — TepMuH «Y-3KBUBAIEHT CETU» ABNAETCA CUHOHMMOM AAN.

3.1.8 pgononHutensHoe o6opyaoBaHune; AuxEq (auxiliary equipment, AuxEq): MMepudepuniiHoe 060-
pygoBaHue, SIBNSLLEECA YACTbo UCMbITYEMOI CUCTEMBI.

3.1.9 ycTpoiictBo cBsAsn/passa3ku; CDN (coupling/decoupling network, CDN): 3kBuBasnieHT cetu Ans
N3MEPEHMA NN NHXEKTUPOBAHWUSI CUTHaNOB B OAHY LIEMb/CXEMY MPU HEeAOMYLEHUN U3MEPEHUS WIN UHXEKTU-
poBaHUs CUrHasI0B B ApYroli uenu/cxeme.

3.1.10 yctpoiictBo cBsa3n/pasBsaskn; CDNE-X (CDNE-X): YcTpoicTBO CBS3W/pa3BAa3kM Ans u3mepe-
HUS1 3NIEKTPOMAarHUTHOM amuccum B nosioce vactoT oT 30 go 300 MIu; nHAEKC «X» MOXeT ObiTb 3aMEHEH Ha
«M2» Aans NopToB ABYXMNPOBOAHbLIX CETEN C HE3KPaHMPOBaHHbLIMW MPOBOAAMMW, MOPTOB MOCTOSIHHOrO TOKa WMAX
ynpaBnenunsi, «<M3» — ans NopToB TPEXMNPOBOAHbIX CETE C HEe3KpaHMPOBaHHbLIMWM MPOBOAaMW, MOPTOB MO-
CTOSIHHOrO TOKa WX ynpaBfeHus N «3IX» — AN 3KPaHMPOBAHHOIO Kabens ¢ KO/iMyecTBOM BHYTPEHHUX MNPO-
BO/I0B, PaBHbIM X.

MpumeuaHne 1 — Bonee nogpo6bHas nHpopmMaums otHocuTennsHo CDNE-X npuBeeHa B NpunoXxeHum J.

3.1.11 wucnbiTyemoe ob6opyaoBaHue; MO (equipment under test. EUT): O6opyaoBaHune (npubopsl,
YCTpOCTBA M CUCTEMbI), NOABEPraemMoe MUCNbITaHWAM Ha cooTBeTcTBMEe TpeboBaHusiM 3MC (3neKTpomarHut-
HOIi aMmccun).

3.1.12 nepexofgHoe YCTPOWCTBO AN M3MEpPeHUss nofHoro conpotusneHus; IMA  (impedance
measurement adaptor, IMA): MeTannnyeckasi BepTukanbHas nnactnHa pasmepamu 0,1 * 0,1 m, coeanHeHHas
C OMOpPHOV NNACTMHOW 3a3eM/IEHNS U MMEeOLLLan NOPThl NOAKNIOYEHMSA AN CXEMHOr0 aHanm3atopa u CDNE.

3.1.13  3aTyxaHue npeobpa3oBaHUA OOLWEro HeCUMMETPUYHOrO  HanpshkeHus/3atyxaHue  npo-
nonbHoro npeo6bpasoBaHus; LCL (longitudinal conversion loss, LCL): 8 cxeme ¢ OAHUM WU ABYMS MOpTamu
3TO Mepa CTeMneHn Ha/Mumsa HexenareslbHOro CUMMETPUYHOro (NOonepeyHoro) curHana, co3jgaBaemMoro Ha 3a-
XMMax CXeMmbl B NPUCYTCTBUM O6OLLEro HEeCMMMETPUYHOIO (NPOLOJILHOIO) CUrHaa B MNOAK/IHOYEHHbIX MNPOBO-
OHVKaX.

Mpumevarnne 1 — LCL — 3T0 OTHOLIEHWE, BbipaokeHHOe B Aeuubenax
[PekomeHpaums 0.9 ITU-T (8] >]
3.1.14 onopHaa nnactuHa 3asemnenus; RGP (reference ground plane, RGP): MNnockas npoBogswas

NOBEPXHOCTb, WUCMO/Mb3yemMasi B kadecTse O6LLEA onopbl, o6ecneuynBalolas ornpeaesieHHylo NapasuTHylo em-
KOCTb /151 3/IEMEHTOB, OKpyXatoLwmx MO

MpumeyaHne 1 — OnopHas niacTMHa 3asemseHuss TpeGyeTcs [Ans  W3MepeHuil  KOHAYKTVIBHOW  3anekTpomar-
HUTHOW 3MUCCUM U CMYXMT B KAuyecTBE OMOPHOTO 3a3eM/IEHWSI MPU W3MEPEeHUUM HECUMMETPUYHBbIX W OBLMX HECUMMETpUY-
HbIX HANPSHKEHUA NoMexX.

3.2 CokpalleHus

B HacToslemM cTaHAapTe MOMUMO COKpalLeHWi, npuBefeHHbIXx B 3.1, UcCnonb3ylT cregyolie cokpa-
LeHNs:

AN — 3KBUBasIEHT CETY;

CVP — eMKOCTHbI NPOGHUK HANPsXKeHNs;

E.m.f. — anekTpogsmxywasa cuna (34C);

LISN — cxema cTtabunimsauum nosHOro ConpoTUBAEHNS;

ITE — o60pyfoBaHNE MHPOPMALIMOHHBIX TEXHOMOTIA;

NWA — cxeMHblli aHanm3arop;

PE — 3awuTHOE 3a3em/1eHune;

RF — pagumouacTtoTa, PY (Bbicokas yactoTa, BY).

Linchpbl B KBaZpaTHbIX CKOGKAX OTHOCSTCS K CCbI/IOYHBIM JOKYMEHTaM B 3/1eMeHTe «Bubnvorpadusi»
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4 OKBUBA/1EHTbI CETU /1EKTPONUTAHUSA

4.1 O6Lwume NonoxeHus

OKBUBASIEHT CETU 3MEKTPONUTaHUS HeobXoaum Ans o6ecrnevyeHus 3afaHHOro MOSIHOTO COMPOTUB/IEHUS
no BY Ha 3axumax MO. gns pasBAa3kM UCMbITATeNIbHOW CXeMbl C HexenaTenbHbiMM BY curHanamu B cetu
3NeKTPONUTaHUA 1 ANa NoAaun HanpshKeHUs NoMexm Ha N3MepuTesbHbIA NPUEMHNK.

CyLLecTBYIOT [Ba OCHOBHbIX TUMa 3KBMBA/IEHTOB ceTu anektponuTaHus (AMN): V-3KkBUBaIEHT, KOTOPbIV
obecneunBaeT HecuMMeTpuuHble HanpskeHus (V-AMN), un penbta-sksusaneHT (-AMN), ob6ecneunBatoLmii
CUMMETPUYHOE 1 06LLiee HECUMMETPUYHOE HaMnpPsXXeHWs No OTAE/IbHOCTU.

[na Kaxporo ceTeBOro NpoBOAa CYLLECTBYIOT TPWU 3@XMMa: CETeBONM 3aXMM ANnA NOAK/IYEHUS K ceTu
3M1IeKTPONUTaHUs, 3aXnMM 060pyaoBaHus Ana nogknoveHna MO 1 3axum BbiIxoda NoMexu Ans NoAKMOHYEHWs
U3MepuTeIbHOro 060pyA0BaHUS.

MpumeyaHve 1 — MNpumepbl CXEM 3KBUBAJIEHTOB CETU 3MIEKTPONUTAHNA NPeACcTaB/IeHbl B NPUNOXEHUN A.

Mpumevanne 2 — B pgaHHOM pasgene onpefeneHbl TpeboBaHWsS K MOMIHOMY COMPOTUMBAEHWIO M passsaske AMN,
BK/lOYAs COOTBETCTBYOLUME METOAbl U3MepeHuss HekoTopble UCXOfHble [aHHble U forMyeckoe O06O0CHOBaHWE Heonpepje-
nenHocrei, otHocAwmx KAMN, npuseaersl B CISPR/TR 16-4-1:2009, nyHkT 6.2.3, 1 B CISPR 16-4-2.

4.2 TlonHoe conpoTtusneHne AMN

TexHuyeckne TpeboBaHWA K MOMHOMY COMPOTWB/IEHWIO 3KBMBAJIEHTA CETU 3/IEKTPONUTAHUA OTHOCATCA K
3HayYeHno 1 hase NOJSIHOTO COMNPOTUB/IEHWUA, U3MEPEHHbIX Ha 3axnme VIO OTHOCUTENIbHO OMOPHOrO 3asemsie-
HUSA, Korga nopt NpPUEMHUKaA Harpy>eH Ha conpoTusrieHre 50 Om.

MonHoe conpoTtueneHne Ha 3axume MO 3KBMBaIEHTa CETU 3/IEKTPONUTaHWUA onpefesniseT MosIHoe Co-
NPOTUB/IEHNE OKOHEYHOI Harpysku CO CTOPOHbI MCMbITYEMOrO TEXHWYECKOro cpeAcTBa. [103TOMy ecrnm 3axum
BbIX04a MOMEXU He MOAKIYEH K U3MEePUTENIbHOMY MPUEMHUKY, OH OOJ/IKEH OblTb HarpyXxeH Ha conpoTuBs/ie-
Hne 50 Om. [ns obecneyeHnss TOYHOWM Harpy3ku noprta npuvemHuka 50 Om criegyeT UCnosib3oBaTb aTTeHaTop
10 gb, KCBH koToporo (C /1060 CTOPOHbI) AO/HKEH ObiTb He 60sblue 1,2—1, BHYTPU WM CHapYyXn 3KBUBA-
NeHTa. 3aTyxaHue yunTbiBaloT B U3MepeHnmn KoapdmumeHTa genedmsa HanpsxkeHuns (cm. 4.11).

MonHoe conpoTuBNeHME MexAay KaswbiM NPOBOAHUKOM (3@ UCK/IHYEHMEM 3alMTHOTO 3asemneHus PE)
3axuma VIO v onopHoli 3emneli JO/MKHO COOTBETCTBOBATb 3HAYEHUSIM, ykasaHHbIM B 4.3, 4.4, 4.5. 4.6 wm
4.7 COOTBETCTBEHHO, NpY /1Il060M 3HAYEHWUU BHELLUHEro MOJSIHOr0 COMNPOTUB/IEHWUS, BK/IOYAA KOPOTKO3aMKHYTYHO
Lenb, BKNIOYEHHYIO MeXy COOTBETCTBYHOLMM CETEBbIM 32XVMOM W OMOPHOI 3emnei. 310 TpeboBaHne A0X-
HO BbINOJIHATLCA MPU BCEX Temnepartypax, KOTopble MOryT ObiTb Ha 3KBUBANEHTE MPU HOPMasibHbIX YCOBUSAX
N NPy HenpepbIBHbIX TOKax BM/AOTb A0 YKa3aHHOro Makcumyma. 3To TpeboBaHMe Takke AO/DKHO BbINOSIHATLCA
ON1A MMKOBbIX TOKOB BMNJI0Tb A0 YKa3aHHOro Makcumyma.

Ecnn tpeboBaHue K hase BbINOSHUTL HEBO3MOXHO, U3MepeHHble a3oBble Yrfbl HE0OXOAMMO Y4YecTb
B OlogxeTe HeonpegesneHHocTen B cootBeTcTBun ¢ CISPR 16-4-2. B npunoxeHun | gaHbl pekoMeHgaumm no
pacyeTy Bklaga HeonpeaeneHHoCTH, 06ycnoBNeHHOro hasoli, Mpu NpeBbILeHUN AONyCKa.

MpumeyaHne — Tak Kak pasbembl VIO He ONTUMM3NPOBAHbLI AN BbICOKMX 4acToT BrioTb Ao 30 MI u, wu3mepe-
HWe MNOMHOrO COMPOTUBMIEHUA 3KBMBAsIEHTa CnefyeT MpoOBOAWTbL CO  CNeunasibHbIMW - NpeAHasHauYeHHbIMU AN U3MepeHuit
nepexogHukamu (agantepamu) 15 obecneyeHus KOPOTKUX COeAMHEHWiA. UTobbl MOMyuUMTb XapakTepucTukv afjanTepoB C
y4eTOM BHOCUMbIX MNOTEPb W A/IMHbI WX MNPOBOAHMKOB, WCMOMbL3YIOT Kannbposky OSM (pa3omkHyTas Lemnb/KOPOTKO3aMKHY-
Tas Lenb/cornacoeaHHas cxema) CXeMHOro aHasmsaropa.

4.3 V-AMN 50 Om/50 MKI'H + 5 OM a1 ncnosib3oBaHuA B nosioce yactoT ot 9 ao 150 kIy,

B COOTBETCTBYIOLLEN NOMOCE 4acTOT XapakTepucTka 3aBUCUMOCTY MOJSIHOTO COMPOTUBEHUS (3HAYEHUS
M (pasbl) SKBUBASIEHTA CETU SMEKTPOMUTAHMSI OT 4YacToThbl A0/HKHA COOTBETCTBOBAaTb Tabniuue 1 W PUCYHKY 1.
3HaueHue MNosIHOTo CONPOTUBEHNS MOXET UMETb AoNycK * 20 %, hasbl — Aonyck + 11.5°.

Tabnmuya 1 — 3HayeHus NOSIHOTO CONPOTUB/IEHMA 1 ha3oBble YI/bl V-3KBMBasIEHTA (CM. PUCYHOK 1)

YacToTa. MI'y, 3HayeHne NoNHOro conpoTmneieHus. Om da30BbIN yron, rpag,
0,009 5,22 26,55
0,015 6,22 38,41
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OkoHuaHue Tabmu# 1

YacTota. Ml'y, 3HayeHne NoNHoro conpoTueieHns, Om ®azoBebIi yron, rpag
0,020 7,25 44,97
0,025 8,38 49,39
0,030 9,56 52,33
0,040 11,99 55,43
0,050 14,41 56,40
0,0e0 16,77 56,23
0,070 19,04 55,40
0,080 21,19 54,19
0,090 23,22 52,77
0,100 25,11 51,22
0,150 32,72 43,35
MpumevaHne — Ecam  gaHHbin - AMN  cOOTBETCTBYET BCEM TpeboBaHMSIM, fIpeAbABASEMbIM K CyMMapHOMY

NOSIHOMY COMPOTUB/IEHUIO, YKa3aHHbIM B 4.3 U 4.4, ero Takke [JOMyckaeTca WCMnosb3oBaTb B nosoce 4vactot oT 150 kly go
30 MI'u.

4.4 V-AMN 50 Om/50 MKI'H A4ns ncnosib3oBaHus B nosioce vyactot ot 0,15 go 30 My,

B cooTBeTCTBYIOLLE MOSIOCe 4acToT XapaKTepucTuka 3aBUCMMOCTU MOJSIHOTO CONPOTUBAEHUS (3HAYEHWUS
N hasbl) 3KBMBANIEHTA CETU 3/1IEKTPOMNUTAHMA OT 4YacTOTbl AO/HKHA COOTBETCTBOBATL Tabnuue 2 U PUCYHKY 2.
3HayeHre NONHOro CONPOTUBEHMS MOXET UMeTb gonyck + 20 %, chasa —pgonyck £ 11,5°.

Ta6nuua 2 — 3HaueHusl MOIHOMO CONPOTUBIIEHUS U (ha30BbIe YI/bl V-3KBUBANIEHTA (CM. PUCYHOK 2)

YacTota. Ml'y, 3HayeHve NosIHOro ConpoTMBeHNs. Om ®azoBbIi yron, rpag
0,15 34,29 46,70
0,17 36,50 43,11
0,20 39,12 38,51
0,25 42,18 32,48
0,30 44,17 27,95
0,35 45,52 24,45
0,40 46,46 21,70
0,50 47,65 17,66
0,60 48,33 14,86
0,70 48,76 12,81
0,80 49,04 11,25
0,90 49,24 10,03
1,00 49,38 9,04
1,20 49,57 7,56
1,50 49.72 6,06
2,00 49,84 4,55
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OkoH4yaHne Tabnuubl 2

YacToTta, Ml'y, 3HayeHne NoNHOro conpoTuneieHus. Om ®azoBebIi yron, rpag
2,50 49,90 3.64
3,00 49,93 3,04
4,00 49,96 2,28
5,00 49,98 1,82
7,00 49,99 1,30
10.00 49,99 0,91
15,00 50,00 0,61
20,00 50,00 0,46
30,00 50,00 0,30

4.5 V-AMN 50 Om/5 MkI'H * 1 Om ans ncnosnb3oBaHus B nosioce vyactot ot 150 kMy, go 108 MIry,

XapakTepucTunka 3aB1UCUMOCTU MOJSTHOrO CONPOTUBNEHUSA (3HAYEHUA 1 (ha3bl) IKBUBAIEHTA CETU 3/1eK-
TponMTaHMs OT YacTOTbl AO/HKHA COOTBETCTBOBATL TabmLe 3 1 pUCYHKY 3. 3HaYeHWe NOSIHOro ConpoTuBe-
HUA MOXeT MMeTb gonyck + 20 %. dpaza — gonyck + 11.5°.

Tabnuua 3 — 3HaYeHUs NoIHOro CONPOTUB/IEHUS U ha3oBble Yriibl V-3KBUBA/IEHTA (CM. PUCYHOK 3)

YacToTa. MI'y, 3HayeHve NosIHOro conpoTmB/ieHnsa. Om da3oBbIN yros, rpag,
0,15 4.70 72.74
0,20 6.19 73,93
0,30 9,14 73,47
0,40 12,00 71.61
0,50 14,75 69,24
0,70 19,82 64,07
1,00 26,24 56,54
1,50 33,94 46,05
2,00 38,83 38,15
2,50 41,94 32,27
3,00 43,98 27,81
4,00 46,33 21,63
5,00 47,56 17,62
7,00 48,71 12,80
10.00 49,35 9,04
15,00 49,71 6,06
20,00 49,84 4,55
30,00 49,93 3.04
50,00 49,97 1,82

100,00 49,99 0,91
108,00 49,99 0,84
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YacToTta, MI'y,

PucyHok 1 — lMonHoe conpoTuBeHne (3HaveHve 1 hasa) V-akBMBasieHTa oN1s AnanasoHa A
(cm. 4.3, cooTBeTCTBYIOLWAS NOsI0Ca YacToT oT 9 Ao 150 kIy)

Om,
rpanyc

=2 - |Z], Om; ]
=O— - yron, rpan

Ll L 1 1.1 1

o
X
20l 3 50 Om 2] |
N\ 3
X o)
\\
0 \?\ N
0,1 1 10 30

Yacrota, Ml'y

PucyHok 2 — MonHoe conpoTueneHne (3HaueHne n hasa) V-akBuBasieHTa 415 avanasoHa B
(cm. 4.4)
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0,1 1 10 100 200
Yacrora, My

PucyHok 3 — lMornHoe conpoTuBneHune (3HaveHve 1 dpasa) V-akenasneHTa 41 gnanasoHos B u C
(ot 150 'y, go 108 Ml'y, cm.4.5)

4.6 V-AMN 150 Om ans ncnonb3oBaHus B nosoce yactot ot 150 k'y, go 30 MIy,

3HayeHne NoJSIHOro COMPOTUB/IEHUS 3KBUBAIEHTA AO0/MKHO ObIThb (150 + 20) OmM npu ha3oBOM yrne He
6onee 20%.

4.7 A-AMN 150 Om gnsa ucnosib3oBaHuA B nosioce vyactoT ot 150 k'y ao 30 My,

4.7.1 OCHOBHble nNapameTpbl

3HayeHne NOoJSIHOro COMPOTUB/IEHUS 3KBMBAIEHTA AO0/MKHO 6bIThb (150 + 20) Om npu ¢ha3oBOM yrfie He
6onee 20° kak Mexay 3axvMamy 060py[oBaHUS U OMOPHbIM 3a3eMIEHVEM, Tak U MeXay ABYMS 3aXumamu,
coenHeHHbIMN BMECTe, 1 OMOPHbLIM 3a3eMIeHNEM.

Ons “3MepeHns CYMMETPUYHOTO HanpshkeHus TpebyeTcs 3KpaHMPOBAaHHLIA CUMMETPUPYIOLWMIA TpaHc-
hopmatop. Bo n3bexaHue CylecTBEHHbIX W3MEHEHW MOMHOr0 CONPOTUBIEHUS 3KBMBaNIEHTA BXOAHOE MNOosi-
Hoe conpoTuBeHNe TpaHcdopMaTopa LO/MKHO ObiTb He MeHee 1000 OM Ha BCex COOTBETCTBYHOLLMX 4YaCTO-
Tax. HanpsxeHve, namepsemoe M3MEPUTESIbHBIM MNPUEMHUKOM, 3aBUCUT OT 3HAYEHWI/HOMWUHAIOB 3/IEMEHTOB,
BXOAALIMX B 3KBMBa/IEHT CETU 3/1IEKTPONUTaHMA, W Ko3ahduumeHTa TpaHcdopmaumn. OKBUBANEHT [OOJHKEH
6bITb OTKANMOPOBAH.

4.7.2 CvMMeTpusa genbta-06pasHoro skBMBasieHTa ceTun anektponutadms 150 Om

CUMMETPUA CUCTEMbI, BK/IHOYAIOLLEA 3KBUBASIEHT CETWU 3NEKTPONUTAHUA N U3MEPUTENIbHBIA NPUEMHNK,
NnoACcOeMHEHHbI Yepe3 TpaHccopMarTop, AOo/MKHA OblTb Takol, 4ToObl HanuMyve oO6Lero HeCcMMMETPUYHOro
HanpsXXeHns He BNWANO CYLECTBEHHO Ha U3MepeHWe CUMMETPUYHOIO HanpsXeHusa. CUMMeTpUo U3MepsatoT C
MOMOLLIbIO CXeMbl, NPeACTaBNEHHO Ha pUCyHke 4.

N3mepuTenbHbIit
npuéop

R = 200 Om @

R =200 Om
]

D

LY

R — pe3sunctopbl 200 OM. HOMUHaNbI KOTOPbIX OTAKYaloTea a npegenax 1 %,
P,, P, — 3aXuMbl 3KBMBa/IEHTa [/151 NOAK/HOUEHNA npubopa

PucyHok 4 — MeToZ, NpoBepk1 CUMMETPUM CXeMbl U3MEPEHNSI CUMMETPUYHbBIX HANPsKeHUit
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HanpsikeHne V, nogaloT OT reHepartopa, MMEILEero BHyTpeHHee nosiHoe conpoTverieHne 50 Om, mexay
OMOPHbIM 3a3eMIeHNEM 1 06LLel TouKkoin AByx pe3ucTopoB 200 OM + 1 % kaxAblii. [pyroin koHew, 3TUX pesu-
CTOPOB MOAK/IOYHAIOT K 3a0kMMaM 060pyA0BaHUA Ha IKBUBA/IEHTE CETU 3/1IEKTPONUTAHMSA.

HanpsbkeHve un3mepsloT 8 nosvumm gns m3MepeHns CUMMETPUYHOTO HanpsbkeHus. OTHoweHue VANVA
[OMKHO ObITb 60bLUE 20:1 (26 AB).

4.8 PasBs3ka (M30n5ums)

4.8.1 TpeboBaHue

UTobbl rapaHTMpoBaTb, YTO Ha /060K 4YacToTe WCMbITAHMS MellalollMe CUrHasbl, CylecTByloLlune Ha
CTOpPOHE CeTW 3MeKTPONUTaHusA, N HEU3BECTHOE MOJIHOE COMPOTUB/IEHWE CETU 3MIEKTPOMUTAHUA HE BAUAKOT Ha
N3MepeHns, JO/MKeH ObiTb 0b6ecneyeH COOTBETCTBYHOLWMIA MWHMMAsIbHBIA KO3(IUUMEHT pa3BsaA3ku (CMm. Tab-
gy 4) mMexay KakabiM CeTeBbIM 3aKMMOM U MOPTOM MPUEMHMKA NPU 3afaHHOl Harpy3ke COOTBETCTBYHLLE-
ro saxmma nopta MO. TpeboBaHue MNPUMEHSAIOT HeMocpeAcTBEHHO K camomy V-AMN 6e3 [OonO/HUTESbHbIX
BHELLHNX kabeneii n unbTPoB.

Ona AMN moxeT notpeboBaTbCs A0MNOSHUTE IbHAA BHELWHAS (bunbTpauma Ons NofaBfieHUs nomex Ha
ceTeBOM nopTe (OTHOCUTENbLHO TPpeboBaHWI K AencTByOLWEMY 060pyaoBaHuto cM. CISPR 16-2-1).

Tabnmya 4 — 3HavyeHns MMHUMasIbHOTO KO3dhnLMeHTa pa3Ba3kmu V-3KBUBASIEHTOB

Hacm:ﬁﬁ‘f:iﬂ;:ﬂama Twun V-akBuBaneHTa Monoca vactot, MI'y, MMHMMZ*Q;:;;V;:S?.?B(*MU'MHT
43 50 OM/50 MKIH + 5 Om 0,009—0,05 0—402
0,05—30 40
4.4 50 OMm/50 MKIH 0,15—30 40
4.5 50 OM/5 MKIH + 1 Om 0,15—3 0—402
3—108 40

a NnA 3HA4YeHWi, OTMEYEHHbIX 3BE3[J0YKON, MUHUMasIbHbIA KO3(MLUMEHT pas3BA3KM JIMHEMHO BoO3pacTaeT C Jo-
rapucthmMom HacToTbl.

4.8.2 Tpouenypa nsMepeHuns

VcnbiTatensHass yctaHoBKa MpefcTaBneHa Ha pucyHke H.1. lpu npoBefeHUN WU3MepeHua cHavana
N3MEPSAIOT CUTHan Y, Ha MOJIHOM COMPOTUB/EHMU Harpy3km 50 OM npu MOSIHOM COMPOTUB/IEHUM WCTOYHKKA
50 Om. 3aTem 3TOT WCTOYHWMK CUTHaUTa BKNHOYAKT MEXAY COOTBETCTBYIOLIMM 38KUMOM CETU 3/IEKTPONUTaHUSA U
OMOPHLIM 3a3eM/IeHMEM, COOTBETCTBYIOLWME 3axkuMbl O HarpyxaloT conpotusneHnem 50 OM 1 Ha nopTe npwu-
eMHUKa (HarpyeHHOM Ha nosiHoe conpoTueieHne 50 OM) U3MepPSIOT BbIXOAHOE HanpskeHwe V,. B Tpebosa-
HVe No pa3BsA3ke AO0/HKHO BXOAMTb 3aTyxaHue atTeHioatopa 10 ab, npeacTtasneHHoro B 4.2. Tpeb6oBaHue Mo
pasBA3Ke [0/MKHO BbINOMHATLCA A1 BCEX CETEBbIX 3aXMMOB U 3axumoB VO. Ecnn Harpyska Agpyrmx ceTteBblX
32)KMMOB BMMSIET Ha pe3yfbTaTbl M3MepeHuid, TO TpeboBaHMe AO/MKHO BbINOMHATLCH, KOrga Apyrve ceTeBble
38KUMbl PA30MKHYTbI U 3aMKHYTbl HAKOPOTKO.

[O/MKHO BbINOJTHATLCA CrefytoLlee ypaBHeHmne:

+(1)
rae — ONoOpHOE HanpshKeHne Ha ceTeBbiX 3axkumax. Ab (MkB);
V, — BbIXOJHOE HanpshkeHvne Ha nopte npuemHuka. ab (MkB);
Fq — Tpe6oBaHve Kk MUHUMaNLHOMY KO3(P(ULIMEHTY pPasBsA3ku, A5;
A — 3aTyxaHue BCTPOEHHOro atTeHoaTopa, 4b.
MpumeyaHne — Tak Kak pasbembl VMO He ONTUMWU3MPOBAHbLI A9 BbICOKMX 4acToT Bnaote o 30 MIT u, u3me-

peHne pas3BA3KM 3KBMBasIeHTa cneayetr npoeBoAuTb CO chneunasibHbIMW, npegHa3HayYeHHbIMKU  ONna I/I3MEpEHI/II7I nepexoaHu-
Kamu (a,u,anTepaMVl) ana obecneyeHus KOPOTKUX COE,CI,I/IHEHVIVI. Vi3mepeHne BbINOMHAIOT C aganTtepom, NOAKIOHYEHHbLIM
K UCTOYHUKY.
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4.9 JonycTtmas TokoBas Harpyska v nocnefoBaresibHoe nageHue HanpsxxeHus

Heobxoanmo onpefenutb MakCUMasibHble HEMpPepbIBHbIE TOKM W MakCMMasibHbIli MUKOBLIA TOK. Hanps-
XeHuve, nogasaemoe Ha MO npu NPOXOXAEHUN HenpepbIBHbIX TOKOB BM/I0OTb [0 MakCcMMyma, [OJ/DKHO cocTas-
NATb He MeHee 95 % CeTeBOro HanpsXXeHusa Ha ceTeBbIX 3axnmax AMN.

4.10 MoacoeanHeHue K MoOANOULMPOBAHHOMY ONMOPHOMY 3a3€eMJ1IEHNIO

Mpu M3MEpPEeHNN HEeKOTOPbIX TUMOB 060PYAOBAHMS MOXET NOTPe6oBaTLCS BK/OUEHWE MOSTHOTO COMpo-
TUB/EHWS B MPOBOAHVK OMOPHOTO 3a3eM/IeHUs] B 9KBMBasIEHTaX CeTU NIUTaHusi, NpefcTaBeHHbix B 4.3 u 4.4,
ucxopast n3 Tpe6oBaHuii COOTBETCTBYIOLLMX CTaHAAPTOB Ha NPOAyKUMio. Ero BKIOUYAKOT B TOUKY X, OTMEUYEHHYIO
Ha MpPOoBOJAE OMOPHOro 3a3eM/IeHUs], NPeACTaB/NEHHOIO Ha PUCYHKax 5 1 6 COOTBETCTBEHHO. Bk/oyaemoe nosi-
Hoe CcoMnpoTUBMEHWE NpeacTaBsieT co6oli UM KaTylwkKy UHAYKTMBHOCTU 1,6 MIH. UM NOMHOE COMpOTUB/IEHNE,
oTBeyvalolllee TPeGOoBaHUIO K MOMIHOMY COMPOTMB/IEHWIO, NpUBEAEHHOMY B 4.3 wnn 4.4 Ans COOTBETCTBYOLLET
NosIoCbl YacToT.

MpumevaHne — B nonoce yactoT oT 9 Ao 150 kI uy, pe3uctop 5 OM no npuyrHam 6e30nacHOCTU B V-3KBUBASIEHT
CeTW 3N1EKTPONUTaHNSA He yCTaHaB/IMBaOT
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PucyHok 5 — Mpumep V-06pasHoro akBuBasieHTa cetun anektponutanmsa 50 Om/50 MkMH + 5 Om (cm. 4.3 n A.2)
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PucyHok 6 — Mpumep V-06pasHbix 9KBUBaNEHTOB ceTu anekTponutaHnsa 50 Om/50 MkI'H, 50 OM/5 MKIMH + 1 Om nnmn 150 Om
(cm.44,45,46 A 3. A4 n A5 COOTBETCTBEHHO)
10
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4.11 Vi3amepeHne koadhduumeHTa genieHnsa HanpsixxeHnsa V-aKkBUBa/IEHTOB CETU 3/1EKTPONUTaHUSA

Mpy “3MEPEHUN HanpsHKeHUs NoMex HeoOXOAUMO M3MepPSTb U YUYuUTbiBaTb KOIMUUMEHT AeneHns Ha-
npspkeHnsa mexay noptom MO Ha V-aksuBasieHTe M BY BbIxoAHbIM nopToMm. Mpoueaypa namepeHus Koaddu-
LUneHTa fesieHns HanpsXeHusa nprvsegeHa B A.8.

5 TOKOCBEMHUKN 1N MPOGHUKM HaMNpPsXKEHWS

5.1 TOKOCBHbEMHUKN

5.1.1 O6wue nonoxeHus

O6uune HecMMMETPUYHbIE TOKM MOMEX B Kabensax MOXHO M3MepAaTb 6e3 co3gaHus HenocpencTBEHHOro
TOKONPOBOAALLEro COefMHEHUS C MPOBOAHVKOM WCTOYHMKA M 6e3 M3MEeHEHUs ero uenu, a ¢ NoMoLLbio cneuu-
anbHO paspaboTaHHbIX TpaHCdOPMAaTOpPOB TOKa C (OUKCHPYIOWMMMK 3axkrMaMu. [pakTUYHOCTb JaHHOIo MeTo-
Oa 04YeBMAHa; C/OXHbIE CUCTEMbl Pa3BOAKM MPOBOAOB, 3/1EKTPOHHbLIE Lenu U T. 4. MOXHO M3MepsATb 6e3 npe-
pblBaHWSA HOPMAa/bHOM PaboTbl WU U3MEHEHUS KOHMMrypaumm. TOKOCBEMHUK KOHCTPYMPYIOT TakuM 06pasom,
YTOObI UM 6bINI0 YAOOHO O6XMMaTb M3MepsSeMblii NPOBOAHMK. POBOAHMK — NepBUYHAs 06MOTKa, COCTOSLLAs
13 ogHoro BuTKa. BropnuHas obmoTKa HaxoAnUTCA BHYTPY TOKOCbEMHUKA.

TOKOCBHEMHUKM MOTYT ObITb CKOHCTPYMPOBaHbI A1 U3MepeHuin B nonoce yactot oT 30 Ny go 1000 My,
XOTS OCHOBHasi 06/1acTb m3mepeHuii coctaensaet 30 My — 100 Mry. Mpu yactoTax cBbiwe 100 MIy m3-3a
TOKOB MNOKOSA B OObIYHBIX CETAX 3/IEKTPONMUTAHUSA HEOOBXOAUMO A/ OBHapYXeHUss MaKCUMaslbHOIo Toka pas-
MECTUTb TOKOCBLEMHUK ONTUMa/IbHLIM 06Pa30oM.

TOKOCBHEMHUKM MPOEKTUPYIOT TakuM 06pa3om, 4TOObl 06ecneynTb MNMIOCKYID YaCTOTHYH XapaKTepucTuky
BO BCeil mosoce nponyckaHus. Ha yactoTax Hmxe 3TOl NOCKOW NO/OChbl NPOMYCKaHUS elle MOXHO BbINoS-
HWTb TOYHbIE W3MEPEHMUS, HO C MOHWKEHHON 4YyBCTBUTENILHOCTbIO M3-3a YMEHbLUEHWS MOJHLIX NepeAaToyHbIX
COMpOTMB/IEHMIA. Ha yacToTax Bbille M/I0CKON YaCTOTHOW XapakTepuUCTVKM W3-3a Pe30HAHCOB B TOKOCBHEMHUKE
n3mepeHns yayT HETOUHbLIMU.

Mpy [ONOMHUTENBHOM 3KPaAHMPOBAHWM TOKOCBHEMHMK MOXHO UCMOMNb30BaTh A1 M3MEPEHUn obLiero He-
CYMMETPUYHOTO TOKa (CMH(pa3HbIA pexuMm) uaM CUMMETPUYHOro Toka (audidpepeHumnanbHbliii pexum). B B.5
NPUNoXeHus B npmuBeeHbl HEKOTOPbIE NOAPOOGHOCTU KOHCTPYKLUN.

5.1.2 KoHcTtpykuns

TOKOCBbEMHUK [O/DKEH ObITb CKOHCTPYMpPOBAH Tak, YTOObl MOXHO Obl/I0 NMPOBECTU M3MepPeHus Toka 6e3
OTCOEVHEHMSA N3MEPSEeMOro NpoBoaa.

B npunoxeHun B npeacTtas/ieHbl HEKOTOPbIE TUMNOBbIE KOHCTPYKLMM TOKOCHEMHUKOB.

5.1.3 XapaktepucTtuku

BHocumOe nosHoe conpoTuBeHne MakcrmasibHoe nosiHoe conpoTtuenieHne 1 Om

MepepaToyHoe NosHOE conpoTUBNEHNe OT 0,1 go 5 OM B «MNJOCKOM JIMHEMHOM» AuanasoHe; oT
0,001 go 0,1 OM HmxXe «MN/I0CKOro NIMHEWHOro» Amana3oHa
(ToKOCBHEMHUMK UMeeT Harpy3ky 50 Om)

MpumeyaHne — BmecTo nepegaTtoyHOro MOJIHOrO COMpo-
TUB/IEHUSA MOXHO MCNOJb30BaTh NepefaToyvHyto MNoHY NPOBO-
anmocTb, [fIB(S)J. BbipaxkeHHyto B Aeumbenax npoBoauMoCTb
[06aBNAI0T K NoKasaHWio U3mMepuTesibHOro npuemHuka. s ka-
NMBPOBKM NepeaToYHOro MoJSIHOro COMPOTUBEHNS WX NPOBO-
OVMMOCTM MCNOSb3YIOT CneLmasnibHoe 3aXMMHOe YCTPOCTBO (CM.
npunoxexue B).

[ononHuTENbHAS LWYHTUPYHOLLAS eMKOCTb MeHee 25 nd Mmexay KOpMycOM TOKOCBEMHUKA U U3Mepsie-
MbIM NPOBOAHUKOM
YacToTHas xapakTepucTika MepefatouHoe MoOMHOE COMPOTUB/IEHME WU3MEPSAIOT AN Ka-

NNBPOBKN TOKOCHLEMHMKA B ONpefesieHHOW nosioce 4acTor,
nosnoca oOTAesIbHbIX TOKOCHLEMHMKOB OObIYHO COCTaB/ifeT
100 klM'y — 100 MI'y, 100—300 MI'y, 1 200—1000 MTIy,
MiMnynbcHasn xapaktepuctuka Ha paccmoTpeHun
MarHmTHoe HacblLeHne TpebyeTcs onpefeniMTb MakCUMym MOCTOSIHHOTO WX nepe-
MEHHOro ToKa CeTu B NepBMYHOM MPOBOAE MpPU NOrpeLlHo-
CTN n3mepeHua meHee 1 ab
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FOCT CISPR 16-1-2—2016

[Jonyck Ha nepefaTtoyHoe nosiHoe Ha paccmoTtpeHum

COMpoTUB/IEHUNE

BnnsiHne BHELIHUX MarHUTHbIX NOJEein YMeHbLUEHMEe nokasaHnsa Ha 40 ab, korga TokoBeayLmii
NPOBOAHWK BbIHMMAIOT U3 PacKpbIBa TOKOCLEMHMKA U K/ia-
OyT psaom

BnuvsiHue anekTpuyeckmx nonew HeuyscTtBUTENEH K NONSAM < 10 B/m

BnivaHue opueHTaumm MeHee 1 gb Bnnotb 4o 30 My n 2.5 ab ot 30 go 1000 ML,

npu UCNOMb30BaHUN Ha NPOBOAHVKE N0OOro pasmepa, Ha-
X04ALEeMCH BHYTPY anepTypsl
PackpblB TOKOCLEMHUKa He meHee 15 mm

5.2 Mpo6GHUKN HanpPsHKEHUS

5.2.1  Tpo6GHMK HaNPsHKEHUSI C 6O/LLUVMM NOJHLIM CONPOTUB/IEHNEM

Ha pucyHke 7 npefcTaBfieHa Cxema, KOTOPYH WCNO/b3YHT A7 U3MEPEHUI HampshkeHUs Mexay ceTte-
BbIM MPOBOAHWKOM 1 OMOPHbIM 3a3eMneHneM. MPobHUK COCTOMT U3 6I0KMPOBOYHOIO KoHAeHcaTopa C v pesu-
CcTopa. HOMWHAsbl KOTOPbIX AO/MKHbI ObITb TakMMK, 4TOGbl NOIHOE COMPOTMBEHWE MEXAY JIMHWEWR U 3emneit
cocTtaBnsano 1500 Om. Mpo6HUK Takke MOXHO UCMOJ/Ib30BaTh AN NPOBEAEHUSI U3MEPEHUIA HA APYTUX JINHUSIX,
U B HEKOTOPbIX ClyyasX, 4YToObl M3bexaTb Ype3MepHON Harpy3ku Leneli ¢ BbICOKMM MOJIHbIM COMPOTUB/EHU-
eM, MOXeT notpeboBaTbCs yBeNMYeHWe ero NosIHOro ConpoTuBreHus. Mo npuynHam 6e30nacHOCTM Ha BXode
U3MepuTesIbHOrO npubopa MOXeT noTpeboBaTbCA MNOAKIOUMTL KaTyLIKy; €e WHAYKTUBHOE COnpoTuBAEHUE”
[OJDKHO ObITb HA NOPSAAOK 6onbLUe H.

CeTb a/1eKTponuTaHuns

X¢ < 1500 OMJ_ c

(1500 - R) Om

o ] YsmepurensHbii npubop

9

LS

roe V— HanpsbkeHve MeLLaloLLero curHana;
V,,— HarpsbkeHue Ha BXofe U3MepuTeNLHOro npuéopa.

PucyHok 7 — Cxema nsmepeHus BY Hanps»keHus B CETU 3/1eKTPONUTaHns

[na KambpoBKM MPOOGHUKOB HAMPSDKEHUS HEOOXOAUMO M3MEPUTb KO3IMPULMEHT AENEHUS HaMpsHKeHUs
(koadhhnumeHT Kanmbposkm) B cucteme 50 Om BO Bcel mosioce vactoT oT 9 kly ao 30 MIu. BnusHue Ha
TOYHOCTb W3MEPEHUSI KaKoro-nMbo YCTPOICTBa, KOTOpOe [AOoMyckaeTcs WCNo/b30BaTb AN 3alimTbl, AO/HKHO
ObITb 60 MeHee 1 AB. NMGO ero cnepyeT yunTbiBaTb NMpU KannbpoBke. UTOGbI M3MEPEHMST MOI/IM CUYMTaThbCA
3HAaYMMbIMK, HEOOXOAVMO UMETb rapaHTU, YTO YPOBEHb MOMEX B MPUCYTCTBMU LUyMa OKpyxawLlel cpenbl
n3MepseTcs TOUHO.

[Nns ymeHblleHUs BO3A4elCTBMA NHOObIX CU/bHLIX MarHWTHLIX Nonei netns, copmupyemas npoBOLOM,
NoACOeAMHAEMbIM K NPOGHUKY, UCNbITYEMbIM CETEBbIM MPOBOAHWMKOM W OMOPHbLIM 3a3eMeHVeM, AO/HKHA ObiTh
Kak MOXHO MeHbLLEro pasmepa.
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5.2.2  EMKOCTHbIA NPOBGHUK HanpshXeHns

5.2.2.1 O6wue nonoxeHns

O6Lme HeCcUMMETPUYHbIE (ACMMMETPUYHBIE) HanpshKeHus NMoMex B Kabensax MOXHO u3mepsTb 6e3 cos-
[aHusA HenocpefCcTBEHHONO TOKOMPOBOAALLEr0 COefUHEHUS C MPOBOAHWKOM WCTOYHMKA M 6e3 Moaudvkaumm
€ro uenu, ¢ NOMOLLbI0 YCTPOCTBA €MKOCTHON CBA3M OOXUMHOrO Tmna. MpakTMYHOCTb AAHHOro MeToja oue-
BUAHA: CNOXHble CUCTEMbI Pa3BOAKM NPOBOAOB, 3/IEKTPOHHBLIE LENU U T. [. MOXHO M3MepPATb 6e3 npepbiBaHnA
HOpMasibHOW PaboTbl UM M3MEHEHUS KoHdmrypaumm MO, nnm Heob6XxoaMMOCTU paspesaTtb kabenb gns ycra-
HOBKM M3MEpUTENbHOTO npubopa. EMKOCTHbIA NpPOo6HMK HanpshkeHus (CVP) KOHCTPYMpYHT Takum 06pasoM,
YTO6bLI UM 6bINI0 YAO06HO 06XKMMaTb N3MEPSIEMbI MPOBOAHNIK.

EMKOCTHbI NPOBHUK HaNPSHXXEHUSI UCMONb3YIOT A8 M3MEpPEeHW KOHAYKTMBHbIX MOMeX B Mosoce 4acToT
oT 150 kl'y go 30 MIL Mpu MOYTU M/IOCKOM YaCTOTHON XapaKTepucTuke B pacCMaTpuBaemoli nosioce 4acTor.
KoathpnumeHT aeneHns HanpsxkeHwus, KOTOpbIli OnNpefensioT Kak OTHOLIEeHWE HamnpshkeHus nomex Ha kabene
K BXOLHOMY HarpshXXeHU0 M3MEepUTENIbHOro MpUMemMHuKa, 3aBUCUT OT Tuna kabens. STOT napameTp paccyuTbl-
BalOT B yKa3aHHOW Noaoce 4acToT 415 Kakaoro tuna kabens no metoay, NpUBeAeHHOMY B NpuioxeHun G.

[ns obecneyeHns AOCTATOYHON pa3BA3KM C OOLUMM HECUMMETPUYHLIM (ACMMMETPUYHBIM) CUTHAIOM BO-
Kpyr kabensa (cMm. 5.2.2.3) eMKOCTHOMY NPOGHUKY HanpshKeHUs MOXeT noTpeboBaTbCs AONOSHUTENIbHOE 3Kpa-
HVYpoBaHue. B npunoxeHun G nprsBefeHbl NPUMepP KOHCTPYKLUN U METOL U3MEPEHUS Pa3BA3KN.

EMKOCTHbI NPOBGHUK HaNPsHXKEHUS MOXHO MCMNO/Mb30BaTh A1 M3MEepeHus MoOMeX Ha nopTax cBA3u (Tene-
KOMMYHMWKaLMOHHbIX NopTax). MUHUMasIbHbI M3MepPSEMbIl ypOBEHb 06bIYHO cocTaBnseT 44 ab (MkB).

5.2.2.2 KoHcTpyKuus

EMKOCTHbI MPOBHMK HanpsXeHUs KOHCTPYMPYIOT Tak, 4TOObl 06ecrneyunTb M3MepeHne HanpshkeHus 6e3
OTCOeMHEHMA M3MepseMoro Kabensd. Ha pucyHke 8 npepcraBfieHa cxema, UCMNosb3yemas npu npoBefeHun
n3MepeHnin Mexay kabesnem v onopHbIM 3asemsieHneM. MNPOB6HUK COCTOUT M3 EMKOCTHOIO 3aXVMMHOIO YCTPOWA-
CTBa CBA3W, KOTOPOE MOACOEAMHEHO K YCUIMTEN0 C 06paTHONM KpYTU3HOW. [N obecneyveHnss Naockoi 4acToT-
HOVi XapaKkTepPUCTUKM BXOAHOE COMPOTMB/IEHWE R, 3TOr0 YCUANTENS [O/PKHO ObiTb AOCTATOYHO GOJIbLUMM MO
CpaBHEHWIO C PeakKTUBHbIM COMPOTUBNEHNEM X_.

B npunoxeHun G npuBeAeHbl pekoMeH4aLmmn no TUNOBON KOHCTPYKUMK 1 nposepke CVP.

EMKOCTHO@ 33KUMHOE YCTPOUCTBO CBRIM

Kabens .\
o "
>
v
77
Rp s> X, M3mepuTenbHLIA NPUEMHNK

Xo= [VfoXCp + Cy)

Fovp = 2019|VIV,| =

oll

9,

=201g [[(C, + C, + CYCI(1/G,)

777

C — eMKOCTb Mexay Kabenem u 3akKMMHbeN YyCTPOMCTBOM (K/eLam); C,—eMKoCTb ycunutens ¢ o6paTHoii KpyTH3HOl; C,—EeMKOCTb
MexXZy NPOGHUKOM 1 3a3emneHnem; A34p — KOIMPUUMEHT AeNEHUS HAMPSXKEHNS; <3, — KOIPMULIMEHT yCUNEHUS yennmuTesns ¢ 06-
paTHOI KPYTU3HOM; Ap — CONPOTUB/EHNE YCUNTENS C 0GPATHON KPYTU3HOW; V— HanpsikeHne NOMEeXM; HanpshkeHue Ha Bxoae
N3MepUTESIbHOro NpYeMHMKa

PucyHok 8 — Cxema, Ucrnonb3yemasi 415t U3MEPeHUit HanpsXeHnst Mexay kabesiem 1 ONopHbIM 3a3eMeHnem
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5.2.2.3 Tpeb6oBaHus

JononHutensHaa LWyHTMpYlOLWas MeHee 10 n® mexay 3aseMAslolmnM 3aXKMMOM eMKOCT-
€MKOCTb HOro NPOGHMKa HaNPSXXeHWs U UCTIbITYeMbIM kabenem
YacToTHana xapakrepucTunka KoatpdonumeHT paenenunn Hanpsxenna F. =20 IgIWV/I

B geumbenax (CM. pUCYHOK 8) M3MepstoT BO BCeli yKa-
3aHHOIi Monoce YyacToT

MMnynbcHasa xapakrepuctumka Ob6ecneunBaeT /fIMHENHOCTb WMNYNbCy, ONpeaesieH-
HOMY MO MeToAy, Yka3aHHOMYy B npuioxeHuax B n C
CISPR 16-1-1:2010 gnsa grnana3soHa B.

Bo3geiictBue anektpuuyeckoro nons (Bosgew- Mpu BbleMKe kabess M3 eMKOCTHOro MnpobHmka Hanps-
CTBWe, Bbl3blBaEMOE 3/1eKTPOCTaTNYECKOA XEHUs1 OTMEeTKa HanpshkKeHus yMeHbllaeTcs 6osiee yem
CBA3bI0 C ApyrMMun kabensmMum B6M3N NPOGHMKA) Ha 20 ab. MeTtop nsmepeHua gaH B npuioxeHun G
AnepTypa WM packpbiB €MKOCTHOrO MpO6HUKa He meHee 30 Mm

HanpsxeHns (anepTypa npu pasmblkaHuM ABYX
KOaKCUasIbHbIX 3/1EKTPOAOB Y nasa
(cm. pucyHok G.1J)

6 YCTpoiicTBa CBSA3N A1 U3MePEHNS YCTOMYMBOCTM
K HaBeieHHOMY TOKY

6.1 O6Lwwme NoMoXeHns

YcTpoiicTBa cBs3N paspaboTaHbl A/l BBEAEHUSI TOKa NMOMEXW B UCMbITYEMbIE MPOBOAA U A U30NSALMK
[ApYrux NPOBOAOB U KaKo-NnGo yCTaHOBKW, NOAK/OUYEHHOW K VIO, OT BMSIHWS 3TUX TOKOB. IpW NOSIHOM cornpo-
TUBMIEHMN UCTOYHMKA 150 OM cylecTByeT Mosie3Has Koppenauus Mexay HanpsikeHHOCTblo Mons paguoua-
CTOTHBIX NMOMEX, BO3[ElCTBYIOLIMX HA peasibHy0 YCTaHoBKy, U S[C, KOTOpYo NpuiaralT nNo MeTomy WHXeKLum
TOKa, UT06bl CO3AaTh Ty Xe CTeneHb YXY/LIeHUs KauecTBa Mo KpaliHeil mepe Ans 4acToT BAOTh A0 30 Mru,.
MoMexoyCTONUMBOCTb YCTAHOBKM BbipaXaeTcsl 3TUM 3HaueHnem JC. B npunoxeHusix C n D npegcrasneHbl
NPUHLUMN PaboTbl, NPUMEPb] TUMOB TakUX YCTPONCTB U UX KOHCTPYKLUS.

6.2 Xapaktepuctuku

6.2.1 O6ume nonoXeHuns

MpoBepKy TEXHUYECKMX AaHHbLIX YCTPOMCTB CBSA3M OCYLLECTBAAKT MO MOMHOMY COMNPOTMB/IEHUIO B MOJMO-
ce yactot ot 0,15 o 30 MI'y, 1 No BHOCUMbIM NoTepsaM B nosoce yacTtoT oT 30 go 150 Mru.

6.2.2 MNonHoe conpoTuBieHne

B nonoce uvactotr 0,15—30 Ml cymmapHoe obliee HecMMMeTpuyHOe MOosIHoe conpoTueieHne (BY
3M1EeKTPUYECKNii Apoccesib BK/OYEH Mapaie/iHO C PEe3UCTUBHLIM MOJSIHbIM COMPOTUB/IEHMEM WUCTOYHMKA MO-
mex 150 Owm), namepsieMoe Mexay TOYKOW BBefeHVs Mellawllero curHana B VIO u 3aXMMOM 3a3eMseHus
YCTpOICTBa CBSA3U, AO0/HKHO UMETb 3HadeHue (150 + 20) Om n pa3oBbIiit yron mMeHee = 20° (gaHHOE MOJIHOe
conpoTuBaeHne aHanornyHo npuHsatomy B CISPR conpoTtuBnenuio V-AMN 150 Owm, cm. 4.5).

Hanpumep, N5 yCTPOWCTB CBA3M TUMOB A U S TOUYKON WHXEKUMM ABNSETCA 3KpaH BbIXOLHOTO COeAVHU-
Tens, A8 yCTPONCTB TUMOB M U L TOUYKA UHXEKLUMN — BbIXOAHbIE COeANHUTENbHbIE 32DKUMbI.

6.2.3 BHocvMble notepu

B nonoce yactor 30—150 Ml BHOCMMble NOTEPW ABYX WAEHTUYHbLIX YCTPOWCTB CBSA3M B TaHaeme (Ka-
ckafHoe, nocnepoBartesibHOe CoeAvHeHMe) OO0/MKHbl ObiTb B npegesnax ot 9,6 o 12,6 o6 npu nsmepeHun
COrnacHo pucyHky 9. [lga ycTpoiicTBa AO/MKHbI COEANHATLCA BMECTE O4eHb KOPOTKUMU npoBogamu (£ 1 cm).

Buocumble notepn Uqg/U, aByx maeHTUuHbIX yCTPOICTB CBA3N, M3MEpEHHbIe B COOTBETCTBUM C PUCYH-
KOM 9, [O/MXHbI 6bITb B npegenax 9,6 n 12,6 ab B nosoce yactot ot 30 go 150 MIu; U, — nokasaHue npu-
eMHUKa. Koraa reHeparop v NpUeMHUK coenHeHbl HeNOCPEeACTBEHHO OAVH C APYTVM.
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OKBMBasIEHTHAA cxema yCTpOVICTBa CcBA3N
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PucyHok 9 — M3mepuTenbHas ycTaHOBKa 715 NPOBEPKY BHOCKMbIX NOTEPb YCTPOCTB CBSA3N
B nonoce yactot oT 30 Ao 150 MIy,

7 YcTpoiicTBa CBA3N AJ/151 U3BMEPEHNS CUTHASTbHbIX NINHWNIA

7.1 O6Lme NonoxeHus

Mewwatwwmii noTeHunan/MeLarLyto CnocobHOCTL (M MOMEXOYCTOMYMBOCTb) CUTHA/TbHBIX JIMHUA MOX-
HO OLUEHUTb NyTeM M3MepeHus (MU WHXEKLMKN) TOKa UM HanpsKeHUs KOHAYKTUBHbIX nomex. s 3Toro He-
06X04MMO MMeTb YCTPOMCTBa CBA3M, YTOObI U3MEpPUTb COCTaBAAIOLLYI0 MOMEXM NPU CHWKEHUU/MoAABAEHUN
MOMIE3HOI0 CUTHasia B /IMHUW. BK/IHOYEHHble YCTPOCTBA A0/DKHbI U3MEPATb 31EKTPOMAarHUTHYI0 3MUCCUI0 U
NOMEeXoyCTONYMBOCTb (CUHMA3HbIM 1 AnddchepeHLmanbHblii pexmuM, TOK U HanpsbkeHue). TUNoBbIMU YCTPOWA-
cTBaMM A1 Takoro poja M3MepeHuidi SIBAAIOTCA TOKOCLEMHUKU U aCUMMETPUYHbIE 3KBMBa/EHTbl ceTn (AAN
NN Y-3KBUBA/IEHTHI).

MpumevaHne 1 — Tpe6oBaHua K AAN 418  KOHAYKTUBHBIX UCMbITAHU/A Ha MNOMEXOYCTOMYMBOCTb Ha CUTHasb-
HbIX JIMHWAX MOryT ObITb ycTaHoBsieHbl no IEC 61000-4-6 (AAN npeacTaBnsiloT co60l Ocobble Bepcuu YCTPOWCTB CBSA3WU/
pa3saskn (CON)]. AAN. oTBevatolime TpebGOBaHWSIM NpU U3MEPEHUSIX 3NEKTPOMarHUTHOW 3MWCCUM, MOTyT Takke oOTBeYaTb
Tpe6oBaHWAM NPV UCMbITAHWUSAX HA MOMEXOYCTONYNBOCTb

MpymevaHne 2 — CurHasibHble /MHWM BKIKOYAKT B cebs TE€NEeKOMMYHUKaUNOHHbIE  JTMHUU (}'IVIHVII/I CBFI3VI) n
3aKUMbI 060py,ﬂ,OBaHVIF|, npegHasHavyeHHble Ans nogKNYeHna K 3TUM JIMHUAM

Mpumevanne 3 — Kak ykasaHo B pasgene 3. TepMuHbl «O6Liee HecUMMeTpuyHoe/ acUMMETPUYHOE Hanpsxe-
HVE» U «HanpshkeHne CUHGA3HOTO pexumar», a Takke TEePMUHbl «CUMMETPUYHOE HamnpshkeHne» U «Hanpshkenve audde-
PeHLMaIbHOTO pexuma ABAATCA TePMUHAMU-CUHOHUMAaMK.

MpumeuaHne 4 — TepMUH «acUMMETPUYHbIi  9KBMBaneHT cetu (AAN)»  UCNONb3ylT B KayecTBe CUMHOHMMA
0N «Y-3KBUBA/IEHTA CETW», B OT/IMUME OT V-3KEUBA/IEHTOB CETU W [efbTa-9KBMBA/IEHTOB CETU. T-3KBMBA/IEHT CETU SBNS-
eTcs 0co60ii Bepcuein Y-aKkBMBasIeHTa CETU.

[ns nonyyeHus 3HavyeHWss HOPMbl TOKA MPU MUCNOJIb30BaHWM TOKOCHEMHMKA, KOrA4a 3HavyeHne HOPMbl Bbl-
paXeHo B BOSbTax, 3HAYEHWE HanpsHkeHWs AenAT Ha NOSIHOe CONPOTUB/IEHWE CUTHA/IbHOW JIMHUW WU NOJSITHOE
COMPOTMB/IEHNE HArpyskn, Kak ykasaHO B MOAPOGHON npouenype M3MepeHusi. 3TO MOSIHOEe CONpPOTUBIEHWE
MOXET ObITb MOJIHbIM COMPOTUB/IEHMEM CUH(PA3HOrO pexuma, kak 3To TpebyeTcs B COOTBETCTBUM C NOAPOO6-
HOIi Npoueaypoit nsMepeHus.

B 7.2 cdopmynupoBaHbl TexHudeckne TpeboBaHus K AAN. KpUTUYHOW BenMUMHOM AN NPUMEHMMOCTU
AAN sBnsieTcA CTeneHb MOAABEHUS CUMMETPUYHOIO HanpsiKeHWs OTHOCUTENIbHO O6LLEero HeCUMMETPUYHOrO
HanpsHkeHus 3TOT NapamMeTp CBsA3aH C 3aTyxaHnem npeobpasoBaHns 06LLLEero HECMMMETPUYHOTO
HanpsbkeHus (LCL). MNprMep acMMMETPUYHbLIX 3KBMBAJIEHTOB CETWM U HeobXoAuMble Mpoueaypbl KannbpoBku ©
NCMbITaHUA NPUBELEHbI B MPUIOXeHUU E.
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7.2 Tpeb6oBaHusa Kk AAN (Unin Y-akBMBasieHTaM CeTu)

AcMMMeETpUYHbIe 3kBMBaNEHTbl ceTu (AAN) UCMONb3YIT ANSA U3MEpPeHUs (UKW MHXeKUUW) oBLIMX He-
CUMMETPUYHBIX/aCUMMETPUYHBIX HanpsXKeHuii  (CUHpasHbIi pexum) Ha HesKpaHWPOBAaHHbLIX CUMMETPUYHbIX
CUTHaNbHBIX IMHUAX (Hanpumep, TeNeKOMMYHUKALVOHHBIX) Mpy NOoAaBNeHUN CUMMETPUYHOrO curHana (amd-
hepeHUManbHbIin pexum).

AAN, OTKaNMbpoBaHHbIA B COOTBETCTBUM C MeTOAaMW, NPUBEAEHHLIMU B MPUIOKEHUWN E, AOMKEH UMETb
NnpuBEAEHHbIE HMXE XapakTepucTuki. Kpome Toro, Ha HopMmasibHyto paboty VIO He [O/MKHbI BAUATL aMnanTya-
Hble UCKaXXeHWUs UNn gpyrue yxyaLleHus.

a) AAN ans m3MepeHus Ha noptax, npefHasHayeHHbIX AN NoAkNYeHus kabeneli ¢ HeakpaHWpoBaH-
HbIMW CUMMETPUYHBLIMU NapamMun kateropum 6 (M Bbile)

M3meHeHne 3aTyxaHus npeobpasoBaHusa O6LLEero HEeCMMMETPUYHOTO HamnpsXeHWa & . C 4acToTon f,
MTL, onpefensioT no crefyowemMy ypaBHeHNIo

4er=75-1A(1 +(175)7,
f<2 Mly; +3 b,
2MIy <f<30Mrl'y; a ¢, £+6/-3 gb.

b) AAN ans usaMepeHus Ha nmopTax, NpeAHasHauYeHHbIX ANS MOAKIOUYEeHUs Kabeneil ¢ HeaKpaHMpoBaH-
HbIMU CUMMETPUYHLIMU Napamu Kateropumn 5 (Mnu Boilue)

I3MeHeHVe 3aTyxaHus npeobpa3oBaHUs OG6LLEro HEeCHMMETPUYHOTO HanpsKeHWs a . C 4acToTold f,
MTL, onpeaensioT no creayowemMy ypaBHeH o

yer_ = 65-14 (1 + (<75)7],
f<2Mly: O(_, £+ 3 1B,
2 MI'y <530 MIu: ct(_, <+4.5/-3 gb.
c) AAN gnsa n3mMepeHuss Ha noptax, npefHasHauvyeHHbIX AN NOAKIYEHUS HEe3KPaHUPOBAHHbLIX CUMMe-
TpUUHbIX Kabenen kateropum 3 (UK BbiLe)

Mi3meHeHWe 3aTyxaHus Npeo6pasoBaHUsi OOLEro HECUMMETPUYHOTO HAMPSKEHUs a, . C 4acToToil f,
ML, onpeaensiioT No crneayouleMy YpaBHEHNO

0"¢,= 55-Ig [1 + (175)2],

aCcL“13 ab
MpumevaHne — TllpuBeAeHHble Bbile Tpe6oBaHnss K O( ; B 3aBUCKMOCTM OT 4acTOTbl SBAAIOTCA NPUBAMKEH-
HbIMU  3HAYEHUAMU &, TUMOBbLIX HE3KPAHWPOBAHHLIX CUMMETPUYHbLIX Kabenell B penpeseHTaTUBHOM OKpyxaloleid cpefe.
Tpe6oBaHus, npuBedeHHble B C) A1 kabeneil kateropum 3, CUMTAKOT PEnpe3eHTaTUBHbIM 3HAYEHMEM «, . /1 TUMOBbIX
TeNeKOMMYHUKALMOHHBIX CeTel C AOCTYMoM.

Ha pucyHke 10 npeacTaBneHa 06Llas cxema acMMMETPUYHOro akemBaneHTa cet (AAN) n gaHo rpadm-
ueckoe npejcrassieHne TpebosaHuii kK O|_.,_ Ans AAN.

O e— . f————C)
ACUMMETPUYHBIR
“o 3KBUBAMEHT COTH OGopyaosaHne, CBA3AHHOS
( AAN) C OCHOBHbBIM
O ————O
Zeot NamepuTensHoii
NPUEMHUK

a) MpuHumnuanbHasa cxema AAN (UK Y-3KBUBAIEHTA) 1 M0 NOPTbI, BKHOYAS OCHOBHO 3KBMBA/IEHT C BbICOKOIA
cUMMETpUedi 1 (Mo BbIGOPY) HECUMMETPUUHYIO CXeMY Z o,
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%L AB
90
80 =T

— o — . f— o e f—— - e ~\.

o ~~F’~ —a CLT7®

e bl nBoy o B o X 2 ERE i = ~ n 7
70 . TS > cx*cc '® m 3 b

<ttt trritrr=——""r-+4-. ~J 1T a, 75 ¢ To!

L L

—_— 44— - 1 :\\ aLCL 65

60 waant ‘:\\‘ a 65-34b
- T N \\\: """"" a,c 65+ Tol
v I T R N s R e A R N R ®LCL- 55
50 L T"< a, 55 +3 a6
T+ h aLCL55-3 a6
40
30
0.1 1 10 100
Yacrora £, My

MpumevaHne 1 — [aHHblii rpadvk MNOMYYEH W3 ypaBHEHW, NPUBEAEHHbIX B 7.2, nepeuncneHuss a), b) u c).

TeopeTnyeckne 3HayveHus ans 55,65 u 75 ab npeacTtas/ieHbl XUPHBIMA JIMHUAMUW, @ 3HaA4YeHUs [ONYyCKOB MoKas3aHbl Bbllwe
N HNXXE TEOPETUYECKUX 3HAYEHW.

MpumeyaHne 2 — «Tol» — A0NyCK, yKasaHHbIA B 7.2, nepeyncrenus a), b) u c).

b) Mpadhmk, onpegenstoLmin TpeboBaHNa 4519 aCUMMETPUYHOTO 3KBUBasIEHTa ceTu (Y-3KBMBasIEHTa)

PucyHok 10 — MpuHumnuanbHasa cxema n TpebosaHnsa kK LCL acMMMeTpUYHOro aKBuBasieHTa ceTu

Xapaktepuctnknu AAN AN M3MepeHus O06LMX HEeCUMMETPUYHbLIX/aCUMMETPUYHBLIX MOMEX (CUHpa3HbIN
PeXuM) AO/MKHbI COOTBETCTBOBATb MOJIOCE YACTOT A5 OOLMX HECMMMETPUYHBLIX/aCUMMETPUYHBIX Hanpske-
HWIi NoMeX, a Takke Mosioce 4acToT, UCMOMb3yeMOon ANs nepefayn Nosie3HOro curHana. T XapakTepUCTUKK
npveegeHsl B Tabnvue 5.

Ta6nuua 5 — XapakrepucTtuk AAN 4715t N3MepeHUst 06LLETO HECUMMETPUYHOTO/aCUMMETPUYHOTO HAMPSHKEHUST TIOMEX

1) Harpy3ouHoe nosHoe COMNpPOTWB/IEHME OCHOBHOM Lenu
Ona  obuwero HecUMMETPUYHOro/ acMMMETPUYHOro  Ha-
NpsHKeHUsI MomMexs:
- 3HauyeHve (MoAay/ib) (150 +20) Om
- hasza (0£20)°
2) 3atyxaHne npeobpa3oBaHnA 06LWEero HecuMMeTpuyHo- | 9—150 kI A4O/MKHO ObITh YKkasaHo.
ro HanpshkeHus (LCL) Ha nopTe VIO akBMBasieHTa ceTu® 0,15—30 Mrluy: B 3aBMCUMOCTM OT Kareropum kabens,
KaK yKkasaHo B 7.2¢
3) 3aTyxaHve pasBA3KA AN1A  aCUMMETPUYHbLIX  curHasioB | 9—150 k' AO/MKHO GbITh YKa3aHo.
Mexay noptom AE n noptom V1O 0,15—1,5 Mry, > (35 - 55) ab, NuHeliHoe yBenunyeHve
C NlorapmmMom HacToThl;
>1,5 Ml'u: > 55 gb
4) BHOCUMbIE MOTEPU CUMMETPUYHON cxembl Mexay nop- | <3pB?2
Tamu AE n 1O
5) KoathdmumeHT geneHuss HanpskeHuss acummeTpuuHoi | O6bluHo (9,5¢ + 1} b
cxembl Mexgy noptamu O u M3MepUTENIbHOTO npuem-
HMKa, KOTOpPbIA Hafo npu6aBUTb K MOKa3aHWI0 W3Mepu-
Te/IbHOro NpruemMHuKa
6) MonHoe CcOMNPOTUB/IEHNE CUMMETPUYHON Harpyskm 39K- | 3aBMCUT OT TexHUYeckux TpeGoBaHWii K cucTeme, Ha-

BUBaJIEHTa

npumep 100 nam 600 OM; AO/MKHO ObiTb OMpeAesieHo B
COOTBETCTBYHOLMX CTaHAAPTAX Ha Npoaykumio!
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OKOHYaHue Tabnmubl 5

7) Monoca nepegayun Nofe3HOro curHana (aHanoroBoro 3aBMCUT OT TexHWyeckux TpeboBaHWA K cucTemMe npuv
UM LUMpoBOro) CUMMETPUYHBLIX ~ BHOCMMbIX  NOTEPSX, Hanpumep [0
2 Ml'y, vnn go 100 Mry;
JomkHa ObITb onpefeneHa B COOTBETCTBYHOLUMX CTaH-
JapTtax Ha npoAyKuuio

8) Monoca vyactot*
(1) SnekTpomarHuTHas ammuccus (0,009) 0.15 MIu—30 Mry
(2) MomexoycTonunBOCTHL Cwm., Hanpumep, CISPR 22(5]

a O6bl4HO Ha acMMMETpUYHOe nonHoe conpotueneHne AAN OyaeT BAWATb YCTaHOBKA HECUMMETPUYHOW CXeMmbl
B COOTBETCTBMM C pucyHkom 10 a). B HacTosiem cTaHgapTe onpegeneH AOonyck Ha MOSIHOe COMNpoTWB/EHWe As

OCHOBHOI (CMMMeTpuuHoi) uenu. HecummeTpuyHas cxema ansa AAN, ykasaHHbIX B 7.2, nepeuncnexnvs a), b) wam c),
00bIYHO MEHSIET MOJIHOE COMPOTMB/IEHME MeHee 4YeM Ha 10 Om, a ¢pasy MeHee uyem Ha 10°, NO3ITOMY [aHHbIA [ONYyCK
NMPUMEHSIOT, BK/IHOYAs HECMMMETPUYHYI0 cxemy. Ecnm B cTaHgapTe Ha MpoAyKUMIO YkKasaHbl 605ee HU3KMe 3HayeHus
LCL, Hanmpumep, ecnM HeCMMMETPUYHAs CXemMa HOMVHa/IbHO MeHsieT MOSIHoe conpoTueneHne 6onee vem Ha 10 Om
unn pasy 6onee uyem Ha 10°, 3TO AO/MKHO ObITb YUYTEHO B CTaHAApTe Ha MNPOAYKUMIO NpU OnpefeneHnn [Oonyckos ANA
NOJSIHOTO COMNPOTUBEHNS U hasbl, T. K KOHKPETHbIV A0NYCK AO/MKEH ObITb onpeaeneH npoussogutenem AAN

b [IpUMEHSIIOT pasHble KOHLUEenuuu onpegeneHnss CoOTBETCTBMS 00opyfoBaHusi Hopme: ucnonb3osaHne AAN c
3aTyxaHvneM npeobpasoBaHWs O6LLEro HecHMMETPUYHOTo Hanpsbkenns LCL  66nblwvM, 4em  cyllecTBylollee 3HayeHue
LCL curHanbHbIX nuHWA, wnam  wucnonb3oBaHne AAN c¢ LCL cywlecTBylLUMX KaTeropuii  TesIeKOMMYHUKALMOHHBLIX JIMHWIA
ana ux wmogenvposaHua. B CISPR MpUHATO pelleHne npu UCMbITAHUM Ha  3MEKTPOMAarHUTHY0 3MUCCUIO  UCMOJb30BaTb
LCl-gna mogenvposaHus acuMMmeTpun karteropuin kabeneii, a B K 77B IEC pekomeHAOBaHO MpW WCNbITAHWAX Ha Mo-
MEXO0YCTONYMBOCTbL Ucnosb3oBatb AAN co 3HaudeHnem LCL, 60nbLIMM, YEM ONpeesieHo KaTeropueii kabenei

¢ B ob6wem cnyyae ans pgonyckoB LCL HeobxoaMMo paccmoTpeTb Tpu dpakTopa: ocTaToyHble 3HadveHus LCL oc-
HOBHOI LeNW, OTKNOHEHUS HECUMMETPUYHOWA CXembl 2,.0T HOMUHANa W HeonpefesneHHocTb usmepeHus LCL. B pgony-
cKax, MpuBELEHHbIX B CTaHAapTe Ha NpOoAyKUMIO, KOTOpble OT/IMYaloTCA OT 3HAYyeHWid, MpvBEfdeHHbIX B 7.2, HeobXxoauMo
y4ecTb, 4TO NpUeMIeMble AOMNYCKN [OMKHbI YBEMUMBATLCA C TpeOyeMbIMM 3HaueHnssMu LCL 1 ¢ 4acToTOiA.

d PeanbHble TpeGoBaHWs OyAyT 3aBWCETb OT TEXHUYECKUX Tpe6GoBaHuii K cucTeMe nepefayn. HekoTopble cucTe-
Mbl Mepefayu [onyckatT BHOCUMbIE noTepu Ao 6 OB BwIounTenbHO BHocumble notepu, cosgasaemble AAN, 3aBucAT
OT MNOMHOrO COMPOTWMBMEHWUS WCTOYHMKA W Harpysku BCeli CUMMETPUYHON cxembl. [pu 6onee HW3KOM/BbICOKOM MOMTHOM
COMPOTUB/NIEHNM BHOCUMbIE nNOTEpPU OyAyT HWXKe/Bbile, W OHW [AO/MKHbI 3a4asaTbCA  MPOM3BOAMTENIEM Hanpumep, npu
nosHom conpoTtumeneHmn 100 Om. Kpome Toro, 6yaeT uenecoobpasHo, ecnn npou3BOAUTENN YKaXYT (dasoBble XapakTte-
puctukn AAN B €ro CMMETPUYHON Lenu.

0 DkBuBanieHT cetn AAN criefyeT KaimbpoBaTb NYTEM W3MEPEHUs KO3hmuUMeHTa [efleHns HanpshkeHus B UC-
nbiTaTeNIbHON YCTaHOBKE B COOTBETCTBUM C pUCYyHKOM E.6.

f Insi nepekpbITWA BCeli N0M0Ckl 4acToT AonyckaeTcs UCNO/b30BaTb 6osiee 0AHOT0 SKBMBA/IEHTA

7.3 Tpe6OBaHI/IF| K 3KBMBa/1IEHTaM CeTU ONA KOaKCUa/IbHbIX U APYTNX 3KPpaHNPOBaHHbIX Kabenen

AkBuBaneHTbl cetn (AN) ANnA KOaKCUasbHbIX WM APYTMX 3KPaHWPOBaHHbLIX Kabenein ncnonb3ylT ANs us-
MEPEHUS (UM VHXEKLMN) OBLUMX HECUMMETPUYHBLIX HanpshkeHwii (CMHa3HOro pexuma) Ha 3kpaHe Kabenewn
(Hanpumep, TeNeKoOMMYHUKaLMOHHbIX uan BUY) npu npoxoxgeHun BY curHana wav curHana ceasu. Heobxoau-
Mble XapakTepuUCTUKN NpeacTas/ieHbl B Tabnvue 6.

MpumevaHne — B CISPR 22 [5] 3kBMBaNEeHT CeTM 3TOTO Tuna HasbiBaeTCs CXEeMOM CcTabwiusauuMm MoJIHOro
conpoTtusneHus (ISN) koakcuasibHOro Un 3KPaHNPOBAHHOTO kabens.

Tabnumua 6 — XapaKkTepuCTUKV SKBUBAJTIEHTOB CETW /1A KOAKCUasIbHbIX U APYTVX 3KPaHUPOBaHHbLIX kabeneli

1) Harpy3o4Hoe nosiHoe ConpoTMBIEHE OCHOBHOM Lieny A1 HECUMMETPUY-
HOTo HanpsbxeHust nomexd:
- 3HauyeHune (MoAynb); (150120) Om
- hasa (0 £ 20)°

2) 3aryxaHue pa3Baskv* Npu HECUMMETPUYHbIX CUTHaUTax Mexay noptom AE 9—150 KI'y: [OMKHO BbITb YKa3aHo,
n noptom O 0,15—30 MI'u: >40 gb

3) BHocvMble noTepu v nonoca nepegayv A nonesHoro curHana (Cesasmn OnpepfensiloTcs Tpe6oBaHMAMMO K
unn BY) mexgy noptamm MO n AE, BKItouas xapaktepuctuyeckoe(ne) cucteme
nosHoe(ble) conpoTmBneHne(s)
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OkKoHuyaHue Tabnuu# 6

4) KoathpuLMeHT feneHnst HanpsKeHUs HECUMMETPUYHOM CXEMbl MEXAY O6bI4HO 9,5 aB?
noptamu O 1 n3MepuTesibHOro NpPMeMHUKa, KOTOpPbIA HaAo NPM6aBuTb K
noKasaHuio U3MepUTE/ILHOrO NPUEeMHUKa

5) MNonoca vactort
(1) 3nekTpomarHWTHasa amuccus (0,009) 0,15 MIMNu—30 MIy,
(2) MomexoycTonunBOCTL Cwm., Hanpumep. IEC 61000-4-6

a OObulee HecMMETPUYHOE TMOMHOE COMPOTUBMEHWE 3kBMBanieHTa cetn (AN) 6yaeT onpefenstbCA pesnucTopoMm
150 OM, BKIHOYEHHBIM Napas/iNieflbHO KaTyllke, W €eMKOCTbI0 MPOXOAHOro (CTOEYHOro TuMna) CcoefauHuTens-pasbema oT-
HOCUTE/IbHO 3eM/IN.

*Tak Kak 9KpaH KoakcuasibHOro kabens Ha nopte AE nopcoefvHEH HENocpefACTBEHHO K METa/l/IMYeckoMy Kopny-
cy akBuBasneHTa cetn AN. 3aTyxaHue pa3Bsi3km He OyaeT npo6nemoil camoro 3KkBMBasieHTa. YCTaHoBKa A1 WCMbITaHWSA
Ha 3/1eKTPOMarHWTHY0 3MWUCCUIO (UM NOMEXOYCTOMYMBOCTL) [O/KHA rapaHTMpoBaTb OGecnevyeHne MWUHUMASIbHOTO 3a-
TyXaHusl pa3BA3Ku.

¢ BHOCMMble MOTepu U nonoca nepefayn nonesHoro curHana (csssm unm BY) mexay noptamu MO n AE, a Takxe
XapakTepucTuyeckme MoJiHble COMPOTUB/IEHUS MEXAYy SKPaHOM W BHYTPEHHUM(MW) MPOBOAHMKOM(KaMu) He BXOAAT B
cdhepy AeiicTBKA HacTosiLero cTaHgapTa OHW A0KHbI ONpeaenaTbCa B COOTBETCTBUM C TPEGOBaHMSAMU K CUCTEME.

d JkBuBaneHT cet AN cnegyeT KanubposaTb NyTeM W3MEPEHUs KO3DMUMEHTA [AeNIeHNs HanpskeHWst B UC-
nbiTaTeNbHOI YyCTaHOBKE B COOTBETCTBUM C PUCYHKOM F.2.

8 SKBMBA/IEHT PYyKM 1 nocriegoBaTesibHbIii aiemeHT RC

8.1 O6wme nonoxeHus

TexHunyeckumn TpeboBaHUSAMU Ha HekoTopble usgenusa ana NO. meTannnyeckMe 4acTu KOTOPOro He
noAcoeauHeHbl K NnacTUHe 3a3eM/IeHns, U KOTopoe npu 06bIYHOM UCMO/b30BaHUM HaxoauTcs B pykax, Tpe-
byeTcsl aKBMBASIEHT PykW. MNMpUMEHEHUe 3KBMBasIEHTa PYKM Takke MOXET noTpeboBaTbCs NpW NAacTMacCoBbIX
Kopnycax C NpOBOAALMM MOKPbITUEM. DKBMBAIEHT PYKM UCMO/L3YIOT B UCMNLITAHUAX HA KOHAYKTVBHbIE NMOMEXMU
B nonoce yactot oT 150 kly go 30 MIy (Hanbonee KpPUTUYHBLIMW 4YacToTamun sBnsfeTcsa nosoca 5—30 M)
AN MUTaumMn BAUSHUSA PYK onepartopa Ha pesynbTaTbl M3mepeHus. K Tmnam o6opygoBaHus, KOTopoe crie-
JyeT oueHMBaTb C IKBUBAJIEHTOM PYKW, OTHOCATCH: 3NEKTPOUMHCTPYMEHTbI, ObITOBble NpPMGOpPBLI, (Hanpumep,
NCNosib3yeMble B pykax MUKCEpbI), TeneoHHbIe TPYOKM, [KOUCTUKY, KNaBmaTypbl 1 T. N.

8.2 KOHCTpyKUMA 3KBMBa/IEHTa PYKU N 3/1eMeHTa RC

OKBUBASIEHT PYKU COCTOUT K3 (MOMOCKM) MeTannmyeckoli onbrm onpefesneHHbiX pasMepoB, KoTopas
onpefeneHHbIM 06pa3oM pasMellaeTcs Ha 060pyAoBaHMM WK onpefesneHHbIM 06pa3oM HamaTtbiBaeTCcs Ha
Ty YacTb 060pyAOBaHus, K KOTOPOI 0ObIYHO NpUKacaeTCs pyka nosib3oBaTens.

MeTannuueckyto onbry NoACOEAVHAOT onpefesieHHbIM 06pa3oM K OMOPHOW TOYKe CUCTEeMbl ANA U3-
MepeHUss NoMex yepes afIeMeHT RC, COCTOoAWMA 13 koHgeHcaTopa C = 220 n® + 20 %, coeguHEHHOro nocre-
JoBaTenibHO ¢ pe3nctopoM R =510 Om £ 10 % (cm. pucyHok 11a).

Monockn MeTannyeckoin ponbri, KOTopble MCNOJL3YIOT AN UMUTAUUWM BAUSHUSA PYKU MONb3oBaTens u
06MaTbIBalOT BOKPYr PYKOSATKM YCTpolcTBa MauM Koprnyca (OCHOBHOI 4acTu), O6bIYHO MMET LWMpUHY 60 MM.
B cnyyae MO c knaBuatypoil MeTa/iiMueckyro hosbry nnum, 4to 6onee yao6HO Ha MPakTUKe, MeTasl/IMYECKyHO
NAacTUHy MakcumasibHbIMKM pasMepamu 100 * 300 MM MOXHO pas3MecTUTb CBepxy Ha knasuwax. [pumepsbl
npuBeeHbl Ha pycyHkax 11 n 12.

[nvHa npoBofa Mexay 3/1eMeHTOM RC U MeTasiimyeckoii honbroii AomkHa coctaBnste 1 M. Ecnun gns
ncnbiTateNbHON YCTaHOBKM TpebyeTca 66/bluas AnMHa NpoBoAa, TO MOSHas MHAYKTMBHOCTbL NPOBOAA A0/MKHA
6bITb MeHbLle 1.4 MKIH, korga YactoTa nsMepeHuns NnpubansnTensHo pasHa 30 My,

Ecnn paccmaTpuBatb NOSIHOE BAWSAHWE BCEX COeAMHUTESNbHbIX MPOBOAOB Kak OA4HOro nposoja B CBO-
604HOM MPOCTPaAHCTBE, TO WHAYKTMBHOCTb L MpoBOAa [O/MKHAa ObiTb MeHblue 1.4 MKIH, ecnu BepxHAs rpa-
HMLA NOJSIOCbl YacTOT B WCMbITAHUM HAa KOHAYKTMBHblE MoMexu paBHa 30 MIu. Mpu 3agaHHOl A/IMHE OAHOrO
npoBofja 3TO TpeboBaHMe MNO3BOMSIET paccyMTaTb MUHWMAalbHLIA AMameTp nNpoBoda d, m, MO creayloliemy
YypaBHEHMIO
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L= %[In(?)%], M,

roe u = 4s ¢ 10" I'n/w;
/| — AnvHa npoBoga B MeTpax;
d — AnameTp NpoBoa B MeTpax.

Mpumevanne — Tpu BbINONHEHUM TpeboBaHus no WHAYKTMBHOCTM 1,4 MkIH, Ha uvactote 30 MILu 3ameTHO npe-
obnagaeT nosHoe conpoTmeneHve anemeHTa RC.

8.3 [MprMeHeHne aKBMBasIEHTA PYKN

MakcumanbHas A/iMHa npoBofa Mexay RC 3M1EeMEHTOM M OMOpPHbIM 3a3eM/eHVeM 00blYHO OTBevyaeT
TpeboBaHMsIM, Korga A/MHa npoBofa He npesbiwaeT 1 M. Hanmpumep, anemMeHT RC MOXHO YCTaHOBUTb Kak
MOXHO 6/MKe K MeTannnyeckoli hosbre uaM Kak MOXHO G/vKe K 3TasloHHON Touke. MpaBubHbIA BbIGOP B
60/bLUION CTEMEHW 3aBUCUT OT BHYTPEHHErO MOJIHOTO COMPOTUB/IEHUSI UCTOYHMKA MOMEX B CMH(IA3HOM pexume
(06bIYHO HEW3BECTHOrO) MPY HaIMYUKM META/I/IMYECKOW (hoSIbIM N XapaKTePUCTUYECKOTO MOJSIHOTO CONpOTMBIE-
HVS IMHUKM Nepejayn, hopMUpyeMoli COeaMHUTENBHBIM NPOBOAOM 1 OKpPYXatollein ero cpefoin. Ecnn BepxHsis
YyacToTa Nosockl YacToT, B KOTOPOI MPOBOAAT U3MEpPEHWs 371eKTPOMarHUTHOW 3MUcCun, OrpaHnyMBaeTcs 3Ha-
YyeHvem 30 MIL, MeCTONONOXeHVe aneMeHTa RC nepecTtaeT ObiTb KPUTUYHBIM, Y 06bIYHO YA06Has Ha npakTu-
Ke (a Takke C TOUKM 3peHVsT BOCMPOU3BOAUMOCTU pe3ynbTaToB) No3uuusi RC 6yfAeT BHYTPU 3KBMBA/IEHTA CETU
nutaHua (AMN) nam cxembl cTabunmnsauum NoAHOro conpotmeneHns anHum (LISN).

Mpy U3MepeHnn KOHAYKTUBHbLIX MOMEX Ha MOpTe CeTWM MUTaHWA OMOPHOW TOukKol ByAeT OMopHOe 3a3eM-
nexne AMN. MNpn M3MepeHun 3TOW 3NEeKTPOMArHUTHONW 3MUCCUMU Ha JIMHUW CUTHau1a WX ynpasieHWsi ONOPHOIA
TOukol GyaeT onopHoe 3a3zemsnieHne AN. OCHOBHOI NpPWHUMM, KOTOPOMY HaZo CnefoBaTb MPU MUCMOMb30BaHUU
3KBMBa/IEHTA PYKW, 3aK/O4AETCS B TOM, YTO 3aXVMM M 3/1eMeHTa RC A0/DKEH MOACOEAMHATLCA K o6oi Hesa-
LMLLEHHOW HEMOABWXHON MeTa/l/INYeckol 4yacTu U K MeTa/l/IMYeckoil hosbre, HamMoTaHHOl Ha Bcex NocTas-
NAEMbIX C YCTPOWCTBOM pydkax, PMKCMPOBAHHBIX U CbEMHbIX. MeTananyeckyo YacTb, MOKPbITYI0 KPacKoWh nam
akoM, CUUTalOT He3alUMLLEHHON METaUI/IMYECKO 4acTbio U ee HEOOXOAMMO HENOCPEeACTBEHHO MOACOEAMHSITH
K 3n1emMeHTy RC.

Mpy NPUMEHEHUN 3KBMBA/IEHTA PYKM PYKOBOACTBYHOTCS C/IEAYIOLUMMUN YKa3aHUSMU:

a) Ecnu kopnyc ycTaHOBKM BbINOSIHEH MOSIHOCTbIO M3 MeTasifia U 3a3eM/ieH, TO 3KBUBASIEHT PyKM He uc-
Nosb3yHoT.

b) Ecnu kopnyc ycTaHOBKW BbINOMHEH U3 M3OMISLMOHHOIO Matepuasna, MmeTasinnyeckas onbra fo/mkHa
OblTb HAMOTaHa BOKPYr PYKOSITKM B (CM. pUCyHOK 11, b) u C)], a Takke BOKpPYr BTOPOIi PYKOSITKM D, €Cnn OHa
uveetcs. MeTannnueckas donbra LWMPUHOWA 60 MM Takke AO/DKHA HamaTbiBaTbCsA BOKpYr kopnyca C [cM. pu-
CyHok 11, b) 1 c)] B TOM MecTe, rae pacnosfioXeH XenesHblli cepeyHuK cTaTopa ABuraTens, uivm BoKpyr Kopoob-
K/ nepefjadv, ecnu npy 3TOM nosyvyaeTcs 60/51ee BbICOKUA YPOBEHb MOMEX. Bce 3T OTpesku MeTanimuyeckoi
dhonbrn 1 MeTanIMyeckoe KosbLo WX NPOXOAHOW M30MSTOP A NPU HaIMYMN AO/MKHbI COEAVHATLCS BMecTe U
NOACOEAMHATLCA K 3aKMMY M 3/1eMeHTa RC.

c) Ecnu kopnyc ycTaHOBKM BbIMOSIHEH YACTUYHO M3 MeTanna M YaCTUYHO M3 U30NSALMOHHOIO mMartepuana
N UMEKTCS U30/IMPOBaHHbIE PYKOATKM, TO MeTasinyeckas hosibra fo/HkHa HamaTblBaTbCs BOKPYr PYKOSTOK B
u D [cM. pucyHok 11 P)]. Ecnu B MecTe pacnonoxexust asuratesist kopnyc C BbINOSIHEH U3 HEMETa/I/IMYECKOrO
mMatepuana, To kopnyc Of0/MKeH 6biTb 06EpHYT MeTa/I/IM4yeckoli oNbroi WnprHoin 60 MM B MecTe pacnosio-
XEHWS Xene3Horo cepfeyvHuka cratopa guraTens, Unn xe osbra Ao/mkHa ObiTb HAaMOTaHa BOKPYr KOPOGKM
nepegay, ecnv KOHCTPYKLUMS BbINOSIHEHA U3 M30MPYIOLLEr0 MaTepuana ¢ HanosHWTeNeM 1 Npyu 3TOM YpOBEHb
nomex 6onee BbiCOKWI. MeTannnyeckas yacTb Koprnyca, Touka A, meTannuyeckas ¢ofibra BOKPYr PYKOSTOK B
U D N mMeTasnyeckas chonbra Ha kopnyce C [O/MKHbI COEAMHSATLCS BMECTe U MOACOEAMHATLCA K 3aXUMy M
anemeHTa RC.

d) Ecnm yctaHoBka knacca |l (c gBoiiHOl n3onsumneid, 6e3 npoBoda 3a3eM/IEHUSI) UMEET [ABE PYKOSATKA A
1 B 13 n30nauMOHHOrO Matepuana, a kopnyc C u3 mMetanna, kak Hanpumep afekTpuyeckas nuaa [CM. pUcyHOK
11 c)], meTannuueckas posibra AO/MKHA HaMaTblBaTbCSA BOKPYr pyKoaTok A v B. Metannunyeckas donbra Ha A
u B n metannuueckuii kopnyc C AO/MKHbI COEAVHSITLCA BMECTe U MOACOEAMHATLCA K 3aXUMy M 3afieMeHTa RC.
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e) Ha pucyHke 12 npefctaBneHbl npumepbl TenedoHHOW Tpy6KkM M KnasBuatypbl. B cnydae TenedoH-
HO Tpybkn chonbra WUpPMHON 60 MM HamaTbiBaeTCA BOKPYr PYKOSTKM C HEKOTOPbIM NepekpbiTvem. B cnyuyae
KnaBuMaTypbl KNaBULLN A0/MKHbI OblTb, HACKOSIbKO BO3MOXHO, MOTHOCTBLI HaKPbITbl (OSILION MM MaTepuasioMm
neyatHoli nnatel (PCB). MNpu ncnons3osaHny PCB ee mMeTannnsvpoBaHHas CTOpOHa A0/MKHA NexaTb Ha kia-
Buartype. OgHaKko pasMmepbl NOKPLITUA He A0/DKEH ObiTb 60s1bwe 300 * 100 MMm.

680 MM A

I : :

- nd 120 %

510 Om 110%

MeTannudyecxan ¢onbra, HaMoTaHHaA BOKPYT Kopnyca
HaNPOTUB XENEB3HOM COPABYHNKA CTATOPa ASUraTens
unu kopob nepena

a) SneMeHT RC b) MopraTuBHan anexTpuyeckan Apens
MeTtannuueckan donsra, Merannmuecxan donbra,
HaMOTaHHan HaMoTaHHan
BOKPY PYKOSATXW BOKPYT PYKOSTKW

Merannnuecikuin

Kopnyc \ WaonvposaHHan pyxoaTka

NpeaoxpaHuTent-ynop
{ecnn nmeercn)

A U B: pyxoATKa 13 W30IMPYI0WEero
marepuana

¢) MopTaTnBHas (pyyHas) anekTpuyeckas nuna

PucyHok 11 — lNMpumeHeHve aKkBUBaneHTa pyku
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PasMepsl B MUNNumeTpax

I; 60 A-A

.._.|
Tenegomui [~~~ G4 IIIIS N
- gl //// / L = OKpyXHOCTb
V/ Y/ ///
] 220n® 510 Om

A ”:‘1

a) MNp1MeHeHVe aKBUBANIEHTA PYKMU 8 MUKPOTENEedIOHHbIX TPy6BKax

Ka6enb 220'n¢ 510 Om
=
] a1 =
VA )
° [ [\ 4 N
N |m N 'yl
e N[ K p |« N
N T 1N
. y y
300

b) MpryMeHeHVe 3KBMBaIEHTa PykK K 0ObIYHO KnaBuaType

SKBVBA/IEHT PYKM COCTOUT U3 METaULIMYECKON (DONbIv, UMetoLLell cnefytoLime pasmepsbl:

a) WupuHa 60 MM 1 anvHa Gonee L [nsa yacTeil 060pyf0BaHUs, KOTOPbIE BO BpeMsl paboThl HAXOASATCS B pyKax,
WM MaKCUMYM Ha YeTbIpeX YacTsX NCMbITYEMOI CUCTEMBI

b) 300 x KOO Mm [na knasmatyp, koraa metannuyeckas onbra Ao/kHa MMeTb pasmep, npu
KOTOPOM MOJSIHOCTLIO HAKPbIBAIOTCA BCE KNaBULLK, UK KNaBuaTypa HakpblBa-
€TCH YaCTUYHO, Koraa ee pasmepbl 60/bLUe MakCMasibHOro pasmepa onbrm

PucyHok 12 — Mpumepbl NPUMEHEHUS 9KBUBa/IEHTA PYKMN K 060pyA0BaHNI0
MH(OPMALMOHHBIX TexHoNorui (ITE)

9 CDNE gna namepeHuna HanpsxxeHuda nomex B nosioce yactot ot 30 go 300 My,

9.1 V3mepuTesnbHble NpUbopbI

9.1.1 O6wue NoNoXeHUs

MeTopg namepeHus npeacrasned B CISPR 16-2-1:2014, pa3gen 9.

Mpu n3mepeHun No aTOMy MeToAy UCMOMb3YHT cneayomne TeEXHNYeCKMe cpeacTea:

- ycTpolicTBo cBA3n/pa3ss3km (CDNE-X) u

- ONOpPHY0 NiacTuHy 3asemnenns (RGP).

B HacTosiLLeM pa3fesnie NpefcTaBeHbl TEXHUYECKUE TPe6OBaHNS K 3TUM TEXHUYECKUM CPEACTBaM.

CDNE nepepaeT obuiee HeCUMMETPUYHOE HanpshkeHne nomex (CvHgasHblii pexum) oT MO BO BXoA-
HON NPOBOA, M3MEPUTENIbHOTO MPUEeMHMKA U 3aliuiiaeT 3TOT MPOBOA OT JIH0ObIX 3/1EKTPOMArHUTHLIX 3MUCCUIA
WM BO3LENCTBUIA, CYLECTBYHOLNX B UCNbITaTeNbHON cpefe. Harpyskoii gns A60i CUMMETPUYHON MoMexu
(andbhbepeHumanbHbiil pexunm), npuxogsweli ot N0, asnsetcs NM60 CUMMETPUYHOE MOJSIHOE COMPOTUBAEHME
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100 Om Ha ceteBom nopte MO (CDNE-M2 n CDNE-M3), nubo cummeTpuyHas Harpyska Ha nopte AE ycTpoii-
ctBa CDNE-Sx (cm. npunoxexue J). CDNE He pgonyckaeTcs Ucnonb3oBatb A1 U3MEPEHUss Ha CeTeBbIX JIMHU-
SIX. MO KOTOPbIM NepeaatoT Nosie3Hble CUMMETPUYHbIE CUrHaNbI (AndddhepeHLManbHbIi PEXNUM).

OnopHO NOBEPXHOCTbID /19 OTcyeTa W3MEPEHHOro O06Lero HeCUMMETPUYHOTO HanpshkeHWs nomMex
(cvHasHbI pexunm) asnseTtca RGP.

9.1.2 OnucaHne namepeHusa ¢ ncnonb3osaHnem CDNE

9.1.2.1 O6nacTb NpUMMeHeHNs

CDNE npegHasHayeHO AN U3MEPEHUS KOHAYKTMBHbIX nomex OT MO aneKkTpuyeckn Hebosblimx pas-
MEpOoB C O4HUM WY ABYMSA NOACOeAMHEHHbIMKU Kabensmu B nosioce yacTtot ot 30 go 300 MIy. Bnocneacrtemm
CDNE MOXHO ycTaHoBUTb Mexay MO n AE ans 3awuTbl OT aCUMMETPUYHLIX nomex oT AE n anda ctabunusa-
LK MOJTHOTO COMNPOTUBIIEHNS.

MpumevaHne — WO cuuTalOT 3M1EKTpPUYECKU HebOoNblUMM, €ecnM  OHO OTBeYaeT YC/MOoBWAM, NpPUMBEAEHHbIM B
CISPR 16-2-1:2014, nogpa3gen 9.1.

9.1.2.2 M3mepeHune HanpsxeHns nomex

CDNE nossonsieT usMepsTb 06Liee HEeCMMMETPUYHOE HanpshkeHve nomex V., co3gasaemoe MO Ha
noAkMoYeHHOM(bIX) kabene(nsx). Mpu TakoM M3MEPEHUM Y4MTbIBAKOT MNOKasaHWe W3MepUTENIbHOro MpUeMHuKa
Yough  KOIUUMEHT fAeneHnss Hanpskeuus Fope. KoahuumeHT aeneHus HanpskeHust “cdne-BK/lto-
yaeT B Cebs1 BHYTpPeHHee 3aTyxaHne He MeHee 6 AB. 4TO Mcnonb3yeTca A1 YMEHbLUEHWUA HeonpeaeneH-
HOCTM, BHOCMUMOIi paccorsiacoBaHnem mexay CDNE 1 nameputesibHbIM MPUEMHUKOM.

Pesynbtat usmepenus, gb (MkB), paccunTtbiBatoT no popmyne

Vdis = Nimeas * FCDNE- <3)
9.1.2.3 TlosiHOE COMPOTMB/IEHNE OKOHEYHOW Harpy3kn CDNE

BHyTpeHHee nosHoe conpotueriieHne MO B Touke MOAKIOYEHMA OObIYHO HEM3BeCTHO. [03ToMy Kak mno-
KasaHue WM3MepuUTeNbHOrO YCTPOWCTBa, Tak M BOCNPOM3BOAUMOCTb pPe3y/ibTaToB M3MEPEHWS CUIbHO 3aBUCAT
OT MOJIHOFO COMNPOTUB/IEHUSI OKOHEYHOW Harpy3km CDNE. O6Liee HECUMMETPUYHOE MOIHOE COMPOTUB/IEHME
(CvHMa3HbIN pexum) OKOHEeYHOW Harpysku BblGpaHo paBHbiM 150 Om, 4YTO obecnedvnBaeT HaMMeHbLIee 3Hade-
HVe BKnaja B HeonpeneeHHOCTb B YCTAHOB/IEHHOM METOAE UCMbITaHNS.

CDNE-M2 n CDNE-M3 obecneunBatoT gns ceteBoro nopta MO cuMMeTpuyHoe NO/IHOE COMNpOTMBEHME
100 Om. npeActaBnstollee CUMMETPUYHOE MOSIHOE COMPOTMBAIEHME OGOSbLUMHCTBA 3KBMBAaIEHTOB CETW nepe-
MEHHOIO TOKa.

9.1.2.4 3artyxaHue pa3sasku CDNE

HeunsBecTHOe nonHoe conpoTtusneHve AE un niobas anekTpoMarHutHas amuccus ot AE MOryT BAUATb
Ha pesynbTar u3MepeHus. Takoe B/IUSHUE MOXHO YMEHbLUWTb 3a CYET UCMO/Ib30BaHUS acMMMETPUYHOro 3a-
TyxaHus mexgy noptom AE n noptom WO. 3TO acMMMeETpPUYHOE 3aTyxaHue O0OblYHO peasim3yloT C MOMOLLbIO
Apoccens.

9.1.3  OnucaHue OMNopHOI NiacTuHbl 3a3emnexHms (RGP)

RGP cnyxut B kayecTBe OMNOPHOW MOBEPXHOCTWU O OTCcYeTa M3MEPEHHOro 06Liero HeCMMMETPUYHOro
HanpshkeHWs1 MOMeX. YCTaHOBKY pasMeLlLatoT Ha OMOPHOWN MiacTuHe 3a3eMsieHWs, MOAKIHYEHHON K 3auiuT-
HOMy 3as3emsieHnio B Lensx 6e3onacHocTu nepcoHana u ob6opypoBaHusi. CDNE vMeeT HenocpeACTBEHHbI
KOHTaKT (XOpoLlee 3NeKTpuyeckoe coefuHeHne) ¢ 3Toli NNacTUHOW Ans obecneyeHUs coOTBETCTBUA ee obLle-
r0 HECMMMETPUYHOIO MOJIHOTO COMPOTUB/EHUS TEXHUYECKMM TpeboBaHuAM. VchbITyeMoe TexHUYeckoe cpeg-
CTBO YCTaHaBNMBAIOT Ha yka3aHHOM paccTosHun Hag RGP.

9.2 TexHu4yeckune TpeboBaHnsa kK CDNE-X

9.2.1 MexaHn4yeckue 1 afeKTpuyeckne napameTpsl
CDNE HaxoguTca B MeTasinuyeckom kopnyce. LleHTp nopta VMO Ha CDNE Haxoautca Ha BbICOTE
3075% , oTHocuTenbHO RGP

Takas BbicOTa NpeAycMoTpeHa A1 TMNOBOro NOJSIHOTO CONPOTUBEHUS NOAKAYaeMoro kabens 150 Owm.
B kauyecTBe pekoMeHAauMii Ha pUCYHKaX, NPUBEAEHHbIX B MPUNIOXEHUN J, AaHbl NMPUMepPbl KOHCTPYKLUN
CDNE.
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B Ttabnuue 7 npvBefeHbl afieKTpuyeckne napameTpbl U TeXHUYeckue TpeboBaHWs K HUM B nosioce ya-
ctot ot 30 go 300 Mlyu,

Tabnuua 7 — dnekTpuyeckne napameTpbl CDNE-X

MapameTp 3HayeHve ansa CDNE-M2 n CDNE-M3 3HaveHne ansa CDNE-Sx
Obwee HecummeTpuuyHoe  (CMHa3HbIl ,
pexum) nosiHoe conpoTuefeHne Z. . Ha 15022 Om 15022 v
nopte MO ®azoseIii yron (0 + 25)° ®a3osblii yron (0 + 25)°
CvMmmeTpuyHoe (andpchbepeHumanbHbIi
pexuMm) nonHoe  conpoTueneHune  Z° (100 +20) Om He onpegeneHo
Ha nopte NO
3artyxaHue npeobpasoBaHuns o6Lero r20 gb He onpegeneHo
HeCVMMEeTPUYHOro HanpsixeHus LCL
Jonyck koadpcpuumeHTa geneHvs  Ha- +1,50b +1.50b
npshxeHusi Pcome. Bknoyas
3aTyxaHue pasBA3KN ayeqo, > 30 ab > 30 ab

B obwem cnyyae ypoBeHb OO6LLEr0 HECMMMETPUYHOIO (ACMMMETPUYHOIO) HanpshKeHUs Bbllle YPOBHSA
CMMMETPWMYHOIO HenpeaHaMEPEHHOro HanpshkeHus. MoaToMy An8 NpefoTBPALEHMS KaKUX-IMOO0  B/VSIHWIA
CYMMETPUYHOIO HamnpshKeHus Ha pes3ynbTaTbl M3MEPEHUS AOCTaTOYHbIM OyAeT MUHMMasibHOoe 3HauveHune LCL
20 pb. B npoTMBOMNOMNOXHOCTL 3TOMY [OJ/1 OLUEHKM BO3MOXHOCTW ucnonb3oBaHua VO pna cBasvM no Heakpa-
HMPOBaHHbIM MNpoBoAaM AuddepeHUManbLHOTO pexrMa TpebyrTcs KOHKpeTHble 3HadveHuss LCL ycTpoiicTBa
CDNE (MyHMMasibHOE 1 MakCcMasibHoe).

Mpumevanne 1 — [nsa nopta MO Ha CDNE-M3 muHumanbHoe 3HadeHne LCL pna pasHoro nposoga (L) m 3a-
WmMTHOro 3asemsneHus (PE) nnu HeittpansHoro nposoga (N) v 3alwmTHoro 3asemnenus (PE) He onpegeneHo.

Mpumevanne 2 — BocnpousBogumble u3Mmepennss LCL Ha uvacTtotax Bblwe 100 Ml HaxogAtcs  Ha
paccMOTpeHUN.
Mpumevanne 3 — CDNE He pfonyckaetcs WCMNOMb30BaTb C 3KBUMBA/IEHTOM CeTW C MOMIE3HbIMU  CUTHa/IaMu B

AndpchepeHLManbHOM  pexyMe, HampuMmep, Korga npu  nepejadye MNofie3Horo  AuddpepeHuManbHoro curHana Ans npuHsaTus
BO BHVMaHVe KayecTBa IKBMBASIEHTA CETN TPEBYIOTCA KOHKPETHbIE 3HauYeHusi LCL, MUHUMa/IbHOe N MakCUMaslbHOe.

3aTyxaHne Ha nopte npueMHUKa WCNOMb3YIT AN YMEHbLUEeHUA HeonpeaesieHHOCTU U3MepeHui,
06ycn0BNeHHON paccornacoBaHvem Mexay CDNE un nsMmeputesnibHbIM NpUEeMHUKOM. JKenatesibHO, 4YTOo6bl 3TO
3aTyxaHue ObiI0 BHYTPeHHel cocTasnstoueri CDNE. MNpu Mcnosb3oBaHUM BHELWIHErO aTTeHaTopa OH A0f-
XEH MOHTUPOBATbLCS HEMOCPEACTBEHHO Ha MopTe npuemHuka yctpoiictBa CDNE; 3TOT aTTeHwaTop crepyet
NCNosib30BaThb NpY KaiMbpoBKe U N3MepeHun. 3atyxaHue a ., 4O/HKHO OblTb HEe MeHee 6 Ob.

9.2.2 Artrectauna CDNE

9.2.2.1 O6buwue TpeboBaHus

Mpun n3mepeHusix B Lensax arrectauny CDNE ycTaHaB/vMBalT Ha OMNOPHOW NnacTuHe 3asemneHus RGP,
a ero Kopnyc CoeuHSIOT C 3TOM NNaCTUHOWN 3a3eMIEHUS.

Bce n3mepeHuss o6LIero HeCMMMETPUYHOIO HanpsKeHUS BbIMOHAKT OTHocUTeNbHO RGP. Cxema us-
MepeHnsi A0o/HKHa COOTBETCTBOBaTb Cxeme, npuBegeHHolr B IEC 61000-4-6:2008. pucyHok 7. pasgen 10; oHa
npefcTasfeHa Ha pucyHke 13 ¢ oT/imyatoLelics TOUKoin oTcueTa Z., neped noptom MO.

TBa$
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Pa3Mepr a MunnanmeTpax
MopT npuemHyka

IMA H Merann
30 M\\\\\'\\ \\l\\\\\\\\\\\\\

\E 2 /
\ B
N v N\ N
N 4 \ N
N / \ N
N / \ N
N / - \ N
N Touxa { Ycrpowctao b N
KOaKCHANLHO® : cmz.\lem |\ CBR3N/PA3BAIKA I\
CoaaUHENHE N Zee  \[lopr \ / \
N no / N
N \\ / N

[\ \\ // i\ —]

. E_ - ST l_l_ - Nopr AE/cetm

\J — \J

N N
> 200 \ = \ > 200
N
RGP N H30nUMOHHLIA MaTepran \
Q N N
SNANNNNANNNNN NANNNNNNAN

IMA (Impedance measurement adaptor) — nepexofHoe yCTPOINCTBO 151 USMEPEHUS NOSTHOFO CONPOTUB/EHNSI HA BEPTUKASIbHOW
meTannuyeckoii nnactvHe 0.1 0.1 M. coegnHeHHoi ¢ RGP (cm. CISPR/A/1000/CDV)

MpumeuaHne — «AE/ceTb» MOXeT 6biTb CETbl0 MEPeMEHHOTo TOKa, WCTOYHMKOM MOCTOSIHHOTO TOKa, a Takke
JIMHUSIMW YNpaasIeHNsI/CBSI3N.

PucyHok 13 — Cxema ans arrectaumm CDNE

9.2.22 Kannbposka cxemHoro aHanunsatopa (NWA) B onopHoli Touke

[na n3mepeHnsi aCMMMETPUYHOTO MOJSTHOFO COMPOTUB/IEHUSI B OMOPHOI TOUke (TOYKe OTcueTa) Z
3aHHOI Ha pucyHke 13. He06X0AMMO NPUMEHATb CReAyHoLLYI0 NpoLeaypy KanmbpoBKu.

3a cueT Ka/IMOBPOBKM CXEMHOr0 aHanmMsaTopa C WCNo/ib30oBaHWeM MeToAa Pa3OMKHYTOW Lenu, KOPOTKO-
3aMKHYTOW Lenn 1M MeTofa WUCNpaB/eHUs OLMOOK MPU COrlacOBaHUM YUYUTbIBAKOT BIUSHUE WU3MEPUTESIbHOro
kabens (mexagy IMA n NWA). 3atem Tpebyetca nogknounts IMA k NWA ¢ NnomoLlbo npegsapuTesibHO OTKa-

yKa-

ce’

nMbpoBaHHOro kabensi. C gpyroii ctopoHsbl IMA fomkHa 6bITb COEAMHUTENBbHASA MACTUMHA, BK/OYas BCE 4acTu
NepexoaHoro ycTpoicTBa, Haxogsawmecs mexay 1MAu CDNE npu usmMepeHunm acMMMETPUYHOro MOJSIHOMO CO-
nNpoTMBNEHUA 1 (ha3oBoro yria (CM. pucyHok 14). Bce ycTpOiCTBa, KOTOpble ByAyT COeAMHEHbI C pa3bemamu
CDNE, He paccmatpuBaloT. B 37Ol cxeme y4yTeHa 3nekTpuyeckas Harpyska Mexgy OTKa/IMbpoBaHHbIM Kabe-
leM 1 TOYKOI n3mepeHus Ha Bxoge CDNE.

DNeKTPUYECKylo A/IMHY KOPPEKTUPYIOT 3a CYET BPeMEeHU 3afepXKu, YTO MOXET NMpoBOAUTLCA aBTOMAaTW-
YecKu WIn BPYYHYIO B 3aBMCUMOCTU OT UCMOJIb3YEMOro U3MepUTENbHOro 060pyA0BaHUS.
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Pa3mepbl B MunanmeTpax

MaA [
30 [ 1
1
1
]
[]
[ ]
[} ]
E
Coeanxn- !
TenbHan ! Ycrpowctao
Noaxnouerve nnacruka | CBRIN/PalBAIKN
K CXEMHOMY Nopr!
ananuaaropy (NWA) Ty

Onopran Touka otcueta Zog o

-t

3
]
E Nopr AE/cetn
[ ]

«d

T
—dae—
x
r

> 200

4

IMA (Impedance measurement adaptor) — nepexofHoe yCTPONCTBO A5 U3MEPEHUS NOSTHOrO CONPOTUB/IEHNSI HA BEPTUKASIbHOW
meTanimueckoii niactuHe 0,1 0,1 m. coeanHeHHol ¢ RGP (cm. CISPR/A/1000/CDV)

[OnnHa X OTHOCUTCA K KOHCTPYKUMM pasbema Ha nopte MO n pomkHa ObiTb kak MOXHO MeHblue. Y 6e30MnacHbIX pasb-
eMOB Tuna «b6akaH» TUMOBbIM 3HAYEHNEeM X byAeT 3HaUeHne 3 MMm.

YCTPOICTBO CBA3W/Pa3BA3KM He SBSETCA YacTbid YCTAHOBKM M MOKa3aHO TOJSIbKO A/ MO3ULMOHMPOBAHUS COeauHu-
TeNbHOW NMIaCTUHBI.

B HacTosilei ycTaHoBKe TpebyeTca coeAuMHWTENbHas MacTuHa 6e3  kakux-nMbo vacTell, ycTaHaB/MBaeMblX B
pasbembl nopta WO. B npuHumMne npy U3MEPEHUM acMMMETPUYHOTO MOJSIHOrO COMPOTUBAEHWA U (ha3oBOro yrna coegu-

HUTENbHYIO MAACTUHY MOXHO MOAepHU3MpoBaTb A0 ajanTepa acUMMETPUYHOTO  pexuma  (3NeKTpuyeckoe CcoefuHeHune
mexay IMA n Bcemn nuHuamu nopta MO).

PurcyHok 14 — Cxema g/1s1 KOPPEKLMUN 31EKTPUYECKOI AIMHBI C UCNo/b3oBaHnem IMA

9.2.2.3 AcYMMETPUYHOE MOJIHOE CONPOTUBIIEHUNE Z .,

ACMMMETPUYHOE MOJIHOE COMpoTUBEHWe 2., Ha nopte WO ycTpoiictea CDNE u3MepAaloT no cxeme,
npuBeAeHHON Ha pucyHke E.2.

9.2.2.4 CvMMeTpuUyHOE MNoJIHOE CONPOTUB/IEHNE Zp,,

CuMMeTpVYHOE MOJSIHoe COonpoTuBAeHWe Zy,, Ha nopte WO yctpolicts CDNE-M2 1 CDNE-M3 usmepstoT
no cxeme, MPUBEAEHHON Ha pucyHke 15. Cxemy UCMbITaHUS C HU3KOEMKOCTHbIM CUMMETPUPYHOLLMM YCTPOii-
CTBOM criefyeT KanmbpoBaTb C MCMOJSIb30BaHNEM CXEMHOro aHasmsaTopa 50 OM mpu pexumMax pasoMKHYTOM
Lenun, KOPOTKO3aMKHYTOM Lieny 1 corsiacoBaHns U npu conpotmeaeHun 100 OM Ha CMMMETPUYHOM NOpPTE CUM-
MeTpupyloLero yctpoiictea. 3atem nocne nogkntodeHnss CDNE K CUMMETPUYHOMY NOPTY CUMMMETPUPYHOLLETO
YCTPOWCTBa ONpeaensitoT KOaMULUMEHT OTpaKeHUs p.
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Hun3koemMKoCcTHoe
CxeMHbIN aHannaarop CUMMETPHPYIOLEe OkoneuHan
YCTPOMCTBO Harpyaxa
HanpasnexHbii
oTBETBHUTENb K3/XX
50 Om: 100 Om CDNE
= no AE/ I
0 caTb
3
= r = T 50 Om
(o] (o]
Sl lve Sf |[v RX —1:11
T L
RX - npyieMHuK
ﬂpVIMeLIaHI/Ie — AE/ceTb MOXeT ObiTb CEeTbt0 nepemMeHHoOro TOoKa, WCTOYHWUKOM TMOCTOAHHOIO TOKa, a Takxke

JINHNAMN yl'lpaBJ'IeHVIFI/CBFISVI

PucyHoK 15 — CxeMa UCTbITaHUs /151 U3MePEeHNsi CUMMETPUYHOTO MOJTHOTO CONPOTUBAEHUS (Zy,)

CUMMETPUYHOE MOJIHOE COMPOTUB/IEHWE PACCUMTLIBAIOT MO YpaBHEHWIO (4), UM OHO OTOGpaxaeTcs Ha
CXEMHOM aHa/n3aTope.

_7,1+P_7 HW @

rae p — KoapuumeHT otpaxkeHus, a Z, = 100 Om.

9.2.2.5 KoahpuumneHT geneHmns HanpshkeHms

KoathchuumeHT fenenna HanpsxeHusa Fop. yctpoiictea CDNE u3mepalT B COOTBETCTBUW C PUCYH-
Kom E.6.

Mpumeuanne 1 — Tlpu 3TOM M3MEpPEHMUM — 3TO TO Xe camoe, YTO W TEepMUH WCMOMb3yeMblii  Ha
pucyHke E.6.
MpumevaHne 2 — TlonHoe conpoTuBneHne reHepatopa 150 OM 06bIMHO AOMOJSHSAETCA NOMHLIM - COMpPOTUBIE-

Hnem 100 Owm, BK/OYEHHLIM MOCNefoBaTe/IbHO C HUM. W3-3a Ha/MumMa NOJsOCbl YacToT 3TO  AOMOJIHUTENIbHOE COMpPOTUB-
neHne 100 Om onucbiBalOT S-napameTpamu, KOTOPble WUCMOML3YIOT B TEXHUYECKMX TPebOoBaHUAX K HaMpshKeHUo Ha Bxoge
CDNE.

9 2.2.6 3aTyxaHve pas3Ba3ku

3aTyxaHne pasBA3KN Ayecoyp ycTpoiictBa CDNE wu3MepstoT € MCNonb3oBaHWEM YCTaHOBKW, MpuBefeH-
Holi Ha pucyHke E.4. Ons CDNE c gsyms npoBogamu Wau 60sblue BCe MPOBOAHbLIE MOPTbl U3MEPSIOT MEXAy
noptom MO 1 noptom AE.

MpumeyvaHne — Tlpn 3TOM un3MepeHun F
pucyHke E.6.

coNe — 9TO TO Xe camoe, 4T0 M TEepMMH WUCNONb3yeMbIM Ha

9.2.27 3aTyxaHue npeobpasoBaHnNst 06LEr0 HECUMMETPUYHOrO HanpshxeHus LCL
LCL ycTtpoiictBa CDNE n3mepstoT B COOTBETCTBUM C NPUSIOXKEHNEM E.

9.3 TexHuuyeckoe Tpe6oBaHMe K OMOpPHOIA nnacTuHe 3azemneHus RGP

EAnHCTBEHHbIM TpeboBaHMEM K MeTasimyeckoli nnactuHe RGP sasnsetca TpeboBaHue K pasmepy u ee
MOJIOXEHWIO B OKpyXawllem npoctpaHctee. RGP fgomkHa BbIXOAWTL 3a nnowagb, onpefensemMylo ucnbita-
TeNbHOW yCTaHOBKOW, BkNtOYatowen B ce6ss CDNE n MO, no kpaiiHein mepe Ha 0,2 M C KaxAoi CTOpPOHbI. Mo-
BEPXHOCTb RGP pfo/mxHa 6bITb Takoi, 4ToObl MOXHO Obl10 0b6ecneunTb XOpoLlee 3/1eKTpuyeckoe coeauHeHue
c CDNE, T. e. OHa He Jo/mkHa ObITb aHOAMPOBaHa UM NOKPbITA KPAaCcKoiA.
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MpunoxeHue A
(o6s3aTensHoE)

OKBMBaNEHTbl ceTu anekTponuTaHusa (AMN)

A.1 O6LMe NonoxeHus

B HacTosleM nNpUNOXEHUW NpefAcTaB/ieHbl XapakTepUCTVKA 3KBMBAIEHTOB CETW  3/1IEKTPOMNUTAHWSA,  UCMOJb3YeMbIX
npu WM3MEPEHUM PaAMOYACTOTHBLIX HanpsbkeHuii B nosioce 4actoT 9 kMy —100 MMy v o6najarlwmx CrnocobHOCTLIO BblAep-
XmBaTb TOK BMAOTb g0 500 A. a Take [ononHWTenbHas uWHgopmaums, kacawowascs AMN. HacTtosiwee npunoxeHue [ao-
nonHaeT nonoxeHuss pasgena 4. B npunoxeHue BkIOYEHbl V-3KBMBANEHTbl A7 W3MEPEHWIA HaMpsHKEHUd MexXay KaxabiM
NMPOBOAHWKOM CETW MUTaHWs W OMOPHbIM 3a3eM/IEHNeM W [eflbTa-3KBUBAIEHTbI A1 U3MEPEHWA HanpshkeHwin mexay mnpo-
BOAHUKAMW CETW 3MIEKTPOMUTAHNUA (CUMMETPUYHBIX HampsHKeHWA) U MeXAy 3NEeKTPUYECcKoil CcpefHeil TOUKO NpPOBOAHMKOB
CeTU 3N1EKTPONUTAHMS N OMOPHbIM 3a3emieHneM (0BLLUMX HECUMMETPUYHBLIX/ACUMMETPUYHBIX HANPSHKEHWIA).

Cxema AMN po/mkHa, B MepByl ovepedb, 0b6ecrneumBarb YCTaHOB/IEHHOE TOSIHOE COMpPOTVMBAEHWE B paboueid no-
noce yactoT. OHa pgo/mkHa o6ecneuvBaTb AOCTATOYHYH pas3BA3Ky C NapasuTHbIMW CurHanamum B uUenu nutaHust (06bl4HO
napasvTHble curHanbl AO/MKHbl ObITb MO KpavHeli mMepe Ha 10 OB HWwkKe YpOBHSA W3MEPEHUS B W3MEPUTESIbHOM MPUEMHUKE).
OHa Takke He [Jo/MKHA AonyckaTb NOAAYM HAaNPsSHKEHWS CETU Ha U3MepuTesNbHbI npuemHuk. OHa [o/mkHa obecneuvBaTb
3TO A1 KaX[0oro NpoBOAHMKA CeTu (ABYXNPOBOAHOM oOAHOMa3HOW CeTM W YeTblpexnpoBOAHON B TpexdiasHoil ceTu), UMeTb
nepeknw4atesib  And  NOAKAKYEHUA WU3SMepUuTenlbHOro npuemMHuKa K unsMepaemMomy npoBOAHUKY CeTu 3/neKTponutaHua w
obecneumBaTb KOPPEKTHYI Harpy3ky Ans [pyrMx nNpoBOAHUKOB ceTwu. [lpefcTaBfieHHble fanee CcXeMbl 06/1a4alT  TakuMu
BO3MOXHOCTAMU. OHM NpeacTaBneHbl AnA cryvas ABYXNPOBOAHOW ofAHOd)a3Hol ceTu. PacnpocTpaHnTb MX Ha Tpexdas-
HYI0 YETbIPEXNPOBOAHYH CETb AOCTATOYHO NPOCTO.

A.2 Mpumep V-aksuBasieHTa cetu anekrponutanms 50 Om/50 MkMH + 5 Om

Ha pucyHke 5 npepacTaBneHa COOTBETCTBYHOLAS CXemMa C HOMWHaNaMu 3/1eMEHTOB, NpuBeAeHHbiMW B Tabnvue A. 1.
Anementl L, C,, R, R,vt “onpegenswT nosnHoe conpotusneHne: C,, C, u ob6ecneunsaloT pasBA3Ky C NapasuTHbIMKU
CEeTEBbIMM CUTHA/IaMM 1 U3MEHEHWAMMU MOJIHOTO  COMPOTUBEHNsA ceTn, a C, u30/mpyeT M3MepuTe/ibHbIi NPUeMHUK OT Ha-
NPSXEHUS CETU. DKBUBASIEHT MOXET 6bITb NOCTPOEH A1 MCNOMb30BaHUSA € Tokamu 40 100 A BKAOUMTENBHO.

Tabnuua A.1 — HomuHasbl aneMeHToB V-akeBuBanieHTa 50 Om/50 MkI'H + 5 Om

AnemMeHT HomuHan
50m
* 10 Om
«3 1000 Om
r, 50 Om
«5 50 OM (BXOAHOE NOJSIHOE CONPOTUB/IEHNE U3MEPUTENBHOTO NMPUEMHUKA)
Ci 8 MK®
c, 4 MK
3 0,25 MKD
<ml 50 MKIH
L2 250 MKI'H

Ha cambIX HWXHMX vacTtoTax nosocbl yactoT 9—150 KkIy emKOCTb KOoHAeHcaTopa Cy paBHaa 0,25 MK®. He MOXeT
cunTaTbCA MNPEHeOPexnMo MasibiIM MOJHBIM COMPOTUB/EHNEM. ECnn He yka3aHO WHOe, TO HeobXoAuMMO chenatb nonpasky
Ha 3TO MOJIHOE COMPOTUBIIEHNE.

Mockonibky U C, WUMeKT 60/bluMe eMKOCTU, TO A8 uenn 6e30MacHOCTM KOpMyC 3KBMBA/IEHTa [A0/MKEH ObiTb /160
MPOYHO COeAMHEH C OMOPHbLIM 3a3eMIEHNEM, IMO60 HEOBXOAMMO MCMONb30BaTb TPaHCopMaTop pasBsA3KM Mo CETH.

NHOYKTUBHOCTL L, Ao/kHa MMeTb A06pOTHOCTL He MeHee 10 B nonoce uactor 9—150 kMuy. Ha npaktuke nones-
HO UCNONb30BaTb KaTYyLIKW WHAYKTUBHOCTW, BK/IOYEHHbIE MOC/Ef0BATEeNIbHO-BCTPEYHO B (Pa3HOW UM HEWTPasibHON  IMHUAX
(apoccenb c 06LWUM CepAeYHIKOM).

28

OnekTpoTexHuyeckas 6ubnuoteka Elec.ru



OnekTpoTexHuyeckas bubnuorteka Elec.ru

FOCT CISPR 16-1-2—2016

B A.7 npefctaBneHa COOTBETCTBYIOLAA KOHCTPYKUMS KaTywku wuHAoyktueHocTu LL. Mpu cune Toka 060pyAoBaHuA
6onee 25 A MOryT 6biTb HEKOTOPbIE TPYAHOCTY B KOHCTPYKLMM KaTywku L,. 8 3™ cryyae passasbiBaiollee 3seHo 1-2, C,
n R, MOXHO onmycTWTb. B pesynbTare 3TOr0 MOSIHOE COMPOTUB/IEHWE 3KBUBASIEHTA Ha yacToTax Huke 150 Kl MOXET BbIATK
3a npegensl fonycka, ykasaHHOro B 4.3, 1 pa3Bsizka C NoMexamMun CeTU MOXET CTaTb HeY/J0BNIeTBOPUTE/bHOA.

[aHHas cxema MOXeT Takke oOTBeyaTb TpeboBaHWAM K V-3KBUBasIeHTaM ceTu anekTponuTtaHusa 50 Om/50 MKIH,
yKka3aHHbIM B 4.4

A.3 MNpumep V-akBuBaneHTa cetn anekrponutaHma 50 Om/50 MkIMH

Ha pucyHke 6 npeacTaeneHa cxema C HOMUHANaMU 3/IEMEHTOB, MpuBefeHHbIMM B Tabnuue A.2. OnemeHtsl L, Cp
R,. Ry n R, onpefenaioT nonHoe conpoTuefieHvwe B oTnuuve oT npeAblayuiero npumepa (M. A 2) 34ecb HeT pasBAsbiBa-
IOLEero 3BeHa, Tak Kak CxemMa MOXeT OTBevyaTb TEeXHWYEeCKuM TpeboBaHusIM K MOMHOMY COMpOTMBAeHW0. OgHako B criyvae
CUMbHBIX CETEeBbIX MOMEX [A/15 CHWKEHUS YPOBHS MapasuTHbIX CUrHanoB TpebyeTcs uabTp Takoi 3KBMBaIEHT MOXET
6bITb CKOHCTPYMPOBAH /19 UCMO/Ib30BaHMS € Tokamu 40 100 A BKIOUMTENBHO.

Tabnmua A.2 — HoMuHaubl 31eMeHToB V-3kBuBasieHTa 50 Om/50 MKIH

2neMeHT HomuHan
1000 Om
ro 50 Om
«3 0 Om
«4 50 Om (BXOAHOE MOMIHOE CONPOTUB/IEHNE N3MEPUTESIBHOTO NMPUEMHUKA)
0 Om
Ci 1 Mk®
c, 0,1 MK®
<ml 50 MKIH

Tak kak C, uMeeT O6O/blIy0 EMKOCTb, TO B LefAX 6e30nacHOCTM M6O KOpnyc 3KBMBasieHTa [AO/MKEH OblTb NGO
NPOYHO COEAUHEH C ONOPHbLIM 3a3eM/ieHeM, 60 Heo6X0AMMO UCMO/b30BaTb TpaHchopmaTop pasBsA3ky No CETH.

B A.7 npeacTaBfieHa COOTBETCTBYHOLLAA KOHCTPYKLMS KATYLIKN MHAYKTUBHOCTY L,

A.4 Mpumepsbl V-3KkBMBaNeHTa cetn anekTponutaHmsa 50 Om/5 mk'H + 1 Om

Cxema, npefcTaB/eHHas Ha pUCYHke 6, C HOMWHanamy 371EMEHTOB, NpuBefeHHbIMU B Tabnuue A.3, npuMeHnma Ha
yacToTtax ot 150 KI'y, o 30 MI'y n ansa Tokos Ao 400 A BKIHOUMTENBHO.

Tabnmua A.3 — HomuHanbl anemeHToB V-akBuBasieHTa 50 OM/5 MkIH + 1 Om

SnemeHT HomuHan
1000 Om
«2 50 Om
«3 0 Om
«4 50 Om (BXOAHOE MOSIHOE COMPOTUB/IEHNE N3MEPUTESIBHOTO NMPUEMHUKA)
«5 10m
C. 2 MK® (MUHVUMYM)
c, 0.1 mMKP
5 MKIH

AnbTepHaT/BHasA cxema C HOMUHaNamm 3MeMeHTOB npefcTasBsieHa Ha pucyHke A 1. OHa nogxoguT p[na  nosochl
yacToT oT 150 kI'y, o 100 MI'y, 1 ans Tokos 0 500 A BKIHOUUTENBHO.
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el
K usmepurensHomy |
npubopy 100 Om l
I — |
0,03 e — |
| 0,05 mk® |

L T - L K vicTouHuxy

K ycranoBke ) M C(  nwranus

T 100 Om T Wnw Harpyske
l 3300 !
: 100Om 10 O:u
| |
: 0,25 mxd |
[P SO -

3

JeTanu kaTywwku 5 MKFH. 18 BUTKOB NPoBOAA AMAMEeTPOM 6 MM, HAMOTaHHbIe Ha Kapkac KaTyLlKu AuameTpoM 50 MM

Toukmn otBoga y 3.5.9 1 13.5 BuTXO0B

PucyHok A 1 — Mpumep anbtepHatuBHoro V-AMN 50 Om/5 MKIH * 1 OM ANns yCTPOIACTB, UCNOMb3YEMbIX C UCTOYHUKAMM

nnTaHnUAa € HU3KMM NOJIHbIM CONPOTUBIEHNEM

A.5 Mpumep V-3KkBMBasieHTa ceTu asiektponutaHuns 150 Om

CooTBeTCTBYyHOLAsA CXeMa NpeacTaB/ieHa Ha pucyHke 6. HomuHanbl 31eMeHTOB NpvBegeHbl B Tabvue A 4.

Tabnuua A. 4 — HomunHanbl anemeHToB V-akBrBasieHTa 150 Om

SnemeHT HomuHan
1000 Om
ry 150 Om
*3 100 Om
*4 50 Om (BXO4HOE NOJIHOE CONPOTUBAEHNE U3MEPUTENIBHOTO NPUEMHMKA)
«5 0 Om
c. 1 Mk®
c, 0,1 Mk®

COOTBeTCTByiOLLI,ee 3Ha4yeHue ans obecneyeHus YKa3aHHOro noJsiHoro conpoTtueieHna

A.6 Mpumep fgenbTa-aKBUBasIEHTa CETU anekTponutaHua 150 Om

CooTBeTCTBYHOLLAA CXxeMa npeacTaBneHa Ha pucyHke A.2. HoMyHanbl 31eMeHTOB nNpuBeeHbl B Tabnvue A.5.
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r e e e e e S e e (S e e -
: 1% S R12
L Re
T T
F
| I |
|
| Rg Ry
I Ry
* I |
| JononHuTenNuHLe
| coxunu unsTpa,
| oM HeobxamMo Ry Ryy
' ) I I I
L R5 R9 1 |
- ] = QS -
I
| |
| I

02
__________ - —
T

]
\_J

M3mMepnTenbHbin NPUEMHKK 4 O

P—nogakntouerne NO; 1 — ansi CUMMETPUYHOI coCcTaBNsOLWEN; 2 —Aas1 06LLEei HECUMMETPUYHOI cocTaBNsoLWER; S—ABYXNOHOCHbINA
[OBYXNO3NLUMOHHBI NepekntoyaTesib; Z — BXOLHOE MOSIHOE CONPOTUB/IEHNE U3MEPUTESBHOTO NPUEMHIKA.

PucyHok A.2 — lMpumep \-AMN 151 UsMepuTenbHOro NpUeMHVKa ¢ HECUMMETPUYHBIM BXOA0M

Tabnmuya A 5 — HoMUHaUTbl 3/1EMEHTOB fefbTa-3kBMBasieHTa 150 Om

2nemeHT HomuHan
H"HZ 118,7(120) Om
«3' «b 152,9(150) Om
«4 390,7 (390) Om
aa, 275,7 (270) Om
~8' Ag, 22,8 (22) Om
«10- Ay 107,8(110) Om
«12 50 Om
Ci.C, 0,1 mMxk®
L.C CooTBeTCTBYHOLLEE 3HAaYeHNe ANns obecneyeHnss ykasaHHOro NosIHOro CONpoTUBAEHMUS

MpumevaHne 1 — MpegnonaraeTcs, YTO COOTHOLLEHNE BUTKOB CUMMETPUPYIOLLEro TpaHcdopmaTopa pas-
HO 1:2,5 npu 0TBOAE OT CpeAHEeN TOUKN.

MpumeyaHne 2 — HoMUHasTbl CONPOTUBEHNS, YKa3aHHbIe B CKOOKax, NpeACcTaBsoT co60i Hanbonee
6113Kne pekomeHayemble HOMUHasTbI (LoNYcCK + 5 %).

PacueTbl Jal0T CeayoLLye XapakTeprucTkA 3KBUBaNIeHTa. 3HAUYEHUS B CKOBKax MoslydeHbl 418 3HaUeHuii conpo-

TUBNEHUIA, npeacrtaB/eHHbIX B CKob6Kax.

3aryxaHuve:

* cummeTpuyHoe — 20 (20) ab;

- obwee HecummeTpuyHoe — 20 (19,9) ab.
MonHoe conpoTyBEHNE 3KBMBAIEHTA CETU:
- cummeTpuyHoe — 150 (150) Owm;

- obuiee HecmmeTpuyHoe — 150 (148) Owm.
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A.7 Mpumep noctpoernst AMN ¢ KaTyLIKOl MHAYKTUBHOCTM 50 MKITH

A.7.1 KaTyLluka MHAYKTUBHOCTU

ConeHongHasi HamoTKa KaTywKun WHAYKTMBHOCTM, MNpeAcTaBfieHHass Ha pucyHke A 3. coctouT u3 35 BUTKOB (Y/I0XKEH-
HbIX B OAWH PsfA) MeAHOV NPOBOSIOKM AMamMeTpoM 6 MM C WwaroM 8 MM, HaMOTaHHbIX Ha Kapkac KaTylKu W3 M30NMpYoLLero
matepuana Ee MHAYKTUBHOCTb BHE MeTas1/IM4ecKoro kopryca 6osblue 50 MKIMH 1 paBHa 50 MKI'H BHYTpY Hero.

PI R R

24 26 32

MpumevaHne— Pesuctopel R(430 Om * 10%) nogknoueHbl Kk oTBogam BuTkoB 4 u 8. 12 un 16, 20 n 24, 26 u
32. 'HAyKTMBHOCTb cocTaBnseT 50 MKIMH + 10 %.

PucyHok A 3 — Cxema KaTtyLukm 50 MkI'H

[nameTp KaTywku WHAYKTMBHOCTM paseH 130 MM. UTOGbl ynyylinTb 3/1EKTPOAMHAMUYECKYI0 CTabu/IbHOCTb HamoT-
K1, Ha Kapkace KaTyLLUKV Hape3atoT CUpasibHYL0 KaHaBKy r/TyouHOM 3 MM 1 yKnaAbIBaloT NPOBO/IOKY B 3Ty KaHaBKy.

XapakTepucTvky  KaTywkM WHAYKTUBHOCTM Ha  BBLICOKMX YacToTax Y/ydllaloT 3a CYET CeKUMOHMPOBAaHUA HaMOTKU.
AnbTepHaTVBHblE CeEKUMM, Kaxdas Mo 4YeTbipe BUTKA, LUYHTUPYOTCA pe3uctopom 430 OM. 37O C€noco6CTBYeT MoAaB/IeHUo
BHYTPEHH/X PE30HAHCOB B KaTylUKe WHAYKTUBHOCTW, KOTOpble B MNPOTMBHOM Cflyvyae MOrM 6bl MPUMBECTW K TOMY, YTO BXOf-
HOe NoJIHoe CONpPOTMB/IEHNE He ByAeT paBHO ykazaHHOMY 3HAYEHUIO Ha OnpefenieHHbIX YacToTax

A.7.2 Kopnyc KaTyLuK1 UHAYKTUBHOCTH

KaTywKky WHOYKTUBHOCTU W [pyrMe 3/fieMeHTbl 3KBMBA/IEHTA MOHTUPYIOT Ha MeTaulIM4eckoil pame, KoTopas 3a-
TEM 3aKpblBaeTCA MeTaUUIMYECKUMM KpbllKaMu. B uenax ynydyleHws TennoBOr0 pPacCesHUs HWKHAA Kpbika W GOKOBble
KpbILLKM NnepdopupytoTest Paamepsl kopnyca* 360 * 300 x 180 mm. Ha pucyHke A 4 npefcTaBnieH o6wuii Bug

PekomeHayeTcs, 4TOObl 3aXMMbl 3KBMBAJIEHTA HA CTOPOHE Harpysky pacnonarasiucb kak MOXHO 6avxe K yriy Toro
Kpas Kopryca, y KOTOPOro MOXHO YCTaHOBWUTb [Ba 3KBMBasIeHTa CeTu WAn 6onee, UCMOMb3YA Kak MOXHO 6onee KopoTkue
npoBoa OT 3TUX 3aKMMOB [10 rTHe3Aa/po3eTKN, K KOTOPOMY [0/HKHO nogknoyaTtscs V0.

K #3mMepurensHoMy NPUeMHUKY
/ | e | e T —— ]
—
1+ o =
Muraxwe ‘y

PucyHok A 4 — O6wwmii Bug AMN

A.7.3 Pa3Ba3ka KaTyLlK1 NHOYKTUBHOCTU

Ha pucyHke A5 npepctaBneHo 3aTyxaHMe OTHOCWUTESIbHO CUTHasI0B MO LEenu MNUTaHUs Npu UCMOJIb30BaHUW  KaTyLLKM
WHOYKTVBHOCTM B CXeMe, NpeAcTaBneHHol Ha pucyHke 5, HO 6e3 cekuum passsaskm L,, C, n R, 3aTyxaHue onpegensiot
KaKk 3aTyxaHue Mexgy 3aKMMOM CeTW NUTaHWs W 3aKMMOM W3MEpUTENbHOro npuvemMHuka. B cnyyae KpuBoil 1 BHyTpeHHee
NoSIHOEe COMNpPOTUB/IEHME reHepaTopa CUrHasioB Ha CEeTeBOM 3axume paBHO 50 OM. B cnyyae KpuBOW 2 BHyTpeHHee MosiHoe
COMPOTUB/IEHNE TeHepaTopa MEHSeTCs B COOTBETCTBMM C HOMUHA/IbHbIM 3HAYEHUMEM BXOAHOrO MOJIHOTO  COMPOTUB/IEHUSA
AMN, KaK npefcTaB/ieHo Ha pucyHke A.5.
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3aryxauwe, ob
Ay 1

20

10‘/

0,009 0.004 0,1 04 1 4 10
Yacrota f, MMy

T-2Zy,= =50 Om; 2 - Zgg, = 1Zj0 pun!

Rgen
PucyHok A.5 — 3atyxaHue comnbTpa AMN

A.8 N3mepeHue Ko3athhuLMEHTA AeNEHNs HAaNPSHKEHNs V-3KBUBAIEHTA CETW 3/1EKTPONUTaHUSA

KoathpuumeHT fgenenus HanpshkeHWss MOXHO OnpefennTb C  MOMOLLBI  UCMbITaTe/IbHOM  YCTAHOBKW, MNpefcTaBeH-
HOWW Ha pucyHke A 6 [N KaXAOW WCNbITaTenbHOW KoHdurypaumm V-akBmBaneHta. KoadyduuueHT paeneHvs HanpshkeHus
M3MEPAIT Ha KaXAOW /IMHWM NPU  KaOKAOM BHYTPEHHEM COeAviHeHuu (Hanpumep, npu KOHUrypauusx C pyuyHbIM U guc-
TaAHUMOHHBLIM NEPEK/oYEHNEM) C TMOMOLLBI0 CXEMHOr0O aHa/msatopa WM reHepartopa CUTHaU/I0B WU U3MEpUTENbHOro npu-
eMHuKa unu BY BoMbTMETpa C MNPOGHUKOM  (HWM3KOEMKOCTHBIM), VMEIOLMM BbICOKOE TOJIHOe COnpoTuB/eHne. Bce nnHum
nopta MO, KoTopble He noAxIoYeHbl K BY nopTy, A0/mKHbI Harpyxartbcs Ha 50 OM.

Tak kak nopT WO npefcrtasnsieT cob6oi 4YaCTOTHO-3aBMCKMOE BXOAHOE MOJIHOe COMpPOTUB/IEHME, HEeobXoAMMO, 4TOObI
CXEMHbI/i aHanmsatop Obl1 HOpMMPOBaH (T. €. OTka/MbpoBaH) C MOMOLLbIO W3MEPEHHOTO YPOBHA HampshkeHus Ha nopTe
no.

Ecnu npu onpegeneHun koadhMUMEHTA AENEHWUS HanNpPshkeHUs nyTem ABYyX MOc/efoBaTesbHbIX W3MepeHuli Ha nop-
Te MO n BY nopte ucnonb3yloT reHepatop curHanos v BY BonbTMETp € MPOGHMKOM, MMEKLWMM BbICOKOE MOSIHOE COMpo-
TUBNEeHWe, curHan Ha nopt MO nopatoT yepes yannHutens 50 Om, a BY nopt HarpyxatT Ha Harpy3ky 50 Om.

KoHcTpykuma  agantepa, ucnonb3yemoro Ha nopte WO, kpuTuuHa K Kannbposke. COOTBETCTBEHHO, COEAUHEHUSA
[OMKHBI obecneunBaTb HW3KOE MOJMIHOE COMNPOTWMB/IEHWE, a T-COefUHUTENb [OJ/IKEH HaxXO4UTbCA Kak MOXHO 65nxe K nopry
MO wn 3axumam 3asemneHus. [na npoBefeHUs TOUHbIX W3MepeHwi, 4Tobbl o0b6ecneunTb 3HAYEHWs MOMHOrO COMNPOTUBIE-
HUA UCTOYHMKA N Harpy3kn To4Ho 50 OM, MCNONB3YIOT NOCTOSIHHbIE aTTeHwaTopsl 10 Ab.

Mpn 3TOM Kaxayl fIMHWIO CETEBOrO MOopTa HarpyXawT Ha conpotusiieHne 50 OM OTHOCUTE/IbBHO MOHTaXKHOW naHesnu
(waccen).

Ona V-akeuBaneHta 150 Om cnefyer yunTbiBaTb AE/IEHVWE HaNpsKeHus mexgy noptom MO u noptom wusmeputesib-
HOro NpuemMHuka, T. e. 150 /50 Om.
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Cxembiin
asanuaarop

Buixog Bxoa

"~ o

-
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50 Om

—)

V-3KBUBANOHT

—

10 ab
J
>
N
N
’|‘ Aganep
MNopr MO
10 ab

— L1
)>—N

L <J kJ

L — nuHua (pasa); N — HeliTpanb

a) VcnbiTaTenbHas ycTaHOBKa A/11 HOPMUMPOBaHUA (Ka/IMGPOBKM) CXEMHOTO aHanmn3aTopa

Cxemnin
amanuaarop

Buixog Bxoa

~ N

50 Om

-

) 10 ab

BY

—

V-3KBUBANOHT

O S—

10 ab

A

\/

Ananrep

Nopr

no

r— i1
>N

L — nuHus (dasa); N — HeliTpanb

b) VicnbiTaTenbHas ycTaHoOBKa A5 U3MEPEHUS KO3 DMLIMEHTA AeNeHUsl HanpsXeHWs! C MOMOLLbIO CXEMHOTO

aHasmsaropa
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MpunoxeHune B
(cnpaBo4Hoe)

KoHCTpyKuusa, nonoca 4acTtoT U KaJ'IVI6pOBKa TOKOCBbEMHUKOB

MprumeyaHne — HacTosiLee NpuioXeHne AOMNOHAET NOMIOXeHUs pasgena 5.

B.1 PaccMoTpeHue TOKOCbEMHUKOB C h13MHECKOI U 3NEKTPUYECKON TOUEK 3PEHNS

du3nyecknii  pasmep TOKOCbEMHUKA OnpefensieTcs MakCyMaslbHbIM — pasMepoM kabens, noAsexaliero W3MepeHuto,
MaKkCMMasibHbIM TOKOM, NPOTEKaIOLLMM N0 Kabesnto, 1 MOI0CON YacTOoT, Ha KOTOPbIX U3MEPSIOT CUTHaUT

TOKOCBEMHUK O0ObIYHO WMeeT TOopouAasbHY0 (opMy, a MOAMEXalnii U3MEePeHUo MNPOBOAHMK pasMmellalT B LieH-
Tpa/lbHOM packpbiBe Topouda. B cyulecTBylowyx TpeboBaHUAX W cneuudukauym WU3rotoBUTeNs OTMEYEeHO, 4TO AuaveTtp
LleHTPa/IbHOTO  packpbiBa MOXeT MeHATbcA oT 2 MM Ao 30 cMm. BTopuuHylo o6MOTKy pacnonaraloT Ha Topoupe Tak, 4ToObl
ynpocTUTb OYHKUMIO 06XMMa MpoBOAA TOKOCHEMHWUKOM. CepAeuHVK W O6MOTKY 3akpblBalT 3KpaHOM [AnA  HeAonyweHus
9M1eKTPOCTaTUYeCcKoV HaBOAKN. DKpaH MMeeT 3a30p, KOTOPbI NPensTCTBYET KOPOTKOMY 3aMblKaHWIo Ha TpaHcopmartop.

B TUNWYHbIX TOKOCHEMHMKAX [A15 U3MEPEeHUsi MOMeX WMeeTCs CEeMb-BOCEMb BWTKOB BTOPWUYHOW 0OMOTKWU. [laHHOe
KOMMYeCTBO BWTKOB onpefensieT  ONTUMU3UPOBaHHbIA  KOIhUUMEHT  TpaHcdopmaumn, obecneuvBaloWmii - MaKCMMaslbHO
MIOCKYI0 XapaKTepuUCTUKy B MOSI0CE 4acTOT M BHOCMMOE MOMHOEe conpoTveieHve 1 OM WAM MeHblue. Ha yvacTotax Huxe
100 Kkl'y NPUMEHAIOT MacTUHYaTble KPEMHUEBO-CTaslbHble cepfedHukn. Ha yactotax ot 100 kly pgo 400 MIu npuMeHsiloT
dheppnToBbIE CEPAEYHMKM, @ Ha uactoTax oT 200 go 1000 MrLu vcnofb3yloT BO3AYLUHbIE CEPAEYHUKM C CUMMeTpupytoLel
KaTylwkoli Ana TpaHcdopmatopa C HecMMMeTpuyHbiM Bbixogom 50 Om. Ha pucyHke B.1 npepcTaBneHa KoHdurypaums
TUMUYHOTO TOKOCBHEMHMKA.

TOKOCHEMHMK OOBbIYHO WCNOMb3YIOT Kak npubop-gaTunk AnA M3MepeHus nomex. [1o3ToMy OH CKOHCTPYMpOBaH Tak,
yTobbl Ob6ecrneunTb npeobpasoBaHWe TOKa MNOMEX B HanpsXKeHWe, KOTOpOoe MOXHO O6HapyXuTb W3MepuTeNbHbIM npu6o-
pom. YyBCTBUTE/NIbHOCTb TOKOCbEMHMKA MOXHO YA0OHbIM 06pasoM BblpasWTb B eAuHMLAX NepefaTOyHOro MoJsIHOro  CO-
npoTvBnenus. [llepefaTtoyHoe MOSHOe COMNPOTUB/IEHUE ONPEfEenslT Kak OTHOLIEHME HanpshkeHUss Ha BTOPUYHON 06MOTKE
(06bIYHO Ha pes3ncTuBHON Harpy3ke 50 OM) Kk TOKy B MNepBWYHO O6MOTKe. MHOrga BMECTO Hero WCMosb3ylT nepefaToyHyto
NOJIHY0 NPOBOAYMOCTb.

CymMmapHas 4yBCTBMTE/IbHOCTb TOKOCBEMHMKA W MNPUEMHMKA AN18 W3MEepeHns nomex Takke ABnseTcs  (yHKuvel
YYBCTBUTENBHOCTM NPUEMHUKA MWHMMasbHbIA  OGHapyXMBaeMmblii TOK MOMEX B MPOBOAHWKE NpeACcTaBnsieT Cco60i  OTHO-
LleHVe 4YyBCTBWUTENbHOCTM MNpuemHuka (B) K nepeAaToyHoOMy MOSIHOMY COMPOTMBAEHWIO Npo6Huka Toka (Om). Hanpumep,
ecnv WCNoMb3ylT MNPUEMHUK C 4YyBCTBUTENbHOCTHIO 1 MukpoBonbT (1 MKB) M TOKOCBEMHUK C nepefaTtoyvHbIM MOMHLIM CO-
npotveneHnemM 10 OM, TO MUHUMaNbHbIA K3MepsieMblli TOK nomex 6yneT paBeH 0,1 MKA. OfHako €cniv MCMosb3ylT npu-
€MHMK C 4YyBCTBUTENbHOCTbIO 10 MKB W TOKOCHEMHMK C MNepefaToyHbiM MOJSHbIM conpoTuBieHnem 1 OM, TO MWHUMasIbHBbI
nsmepsiemMblii Tok 6yget 10 MKA. [nA MOMyvyeHUss MakCMMaslbHOW 4YyBCTBUTENIbHOCTU MEepefaToyHOe MOSIHOe COMNpoTuBIe-
HVe JO/MKHO BbIThb KaK MOXHO 60/ibLue.

YacTto nepegatoyHoe MOSHOE COMPOTMBNEHME Z; BbipaxalT B feuubenax (4b) oTtHocutenbHo 1 Om 3T0 yao6Has
efVHNLa Mo CpaBHEHWIO C 6onee TPagWLMOHHLIMK eAuHMLaMU U3MepeHus nomex B fAeumbenax oTHocuTenbHo 1 MkB wnm
1 MKA (Z, B peunbenax oTHocuTelbHO 1 OM npuHUMaloT kak 201gZ ).
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BalioHeTHbIli pa3beM

Wsonnatop
° o
DepPUTOBLIA
n COPABHHHMK
|4
'
Ans ynpolesms | H 8 BHTKOB C KaXKAOH

Ha 3TOM BHAS KPbILLIXW CTOPOHbI

He NPeaCTaBNeHb! -]

PucyHok B.1 — KoHchurypauusi TMnoBoro TOKOCbeMHUKa

B.2 OkBMBasIeHTHaAs aneKTpuyeckas cxema TOKOCbeMHMKa
TOKOCHEMHMK MOXHO NpPeACcTaBUTb TOYHOW 9SKBUBA/IEHTHON cxemoli U3 o6Lleil Teopuu npeobpasosarteneil.

MosTO-

pATb 34ecb 3Ty CXemMy HeT Heo6XOAMMOCTW, MOCKO/IbKY OHa MpeAcTaB/ieHa BO MHOTMX YuyebGHbIX nocobusix, cm. (10). Mocne

CYLLLECTBEHHOIO YNPOLLEHUSI CTPOroli CXEMbI M BbIBEAEHHbIX YPaBHEHWI MOyYalOT Cneayolme ypaBHeHUs A nepeja-
TOYHOTO MOJIHOTO CONPOTUBEHUSA:
a>M

BEPXHWE YacTOoTbl:
[(tot/Rf )2 + (/1C -

cpefHvie 4acToTbl: Z:=MR,, Korga (wYcC = 1);

<oM
HWXHNE YacToThbl: 2T «

rae Z; — nepejaTo4Hoe NOJSTHOE COMPOTUB/IEHNE;
M — B3auMHas MHAYKTUBHOCTb MeX/y NepBUYHOI 1 BTOPUYHOI 06MOTKaMU;
L — MHAYKTVBHOCTb BTOPUYHO 0BMOTKU;
R. — Harpy3o4Hoe MnoJiHoe ConpoTUB/IeHNE BTOPUYHO 06MOTKM (06bIYHO 50 OMm):
C — pacnpegeneHHasi eMKOCTb BTOPUYHOI 0GMOTKY;
0) — yr/oBas yactoTa, pag/c.
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M3 ypaBHeHuit (B. 1)—(B.3) MOXHO caenaTtb CrefyoLlie BbiIBOAbI:

a) MakcumanbHoe nepefaToyHoe MOoJIHOe COMPOTMB/IEHWE Ha CpefHeil 4yacToTe npW  MNOCTOSHHOM MOJSIHOM  COMpo-
TUBNEHUN HArpy3ky NpPSMO MNPOMOPLMOHASIbHO OTHOLIEHWIO B3aUMHON WMHAYKTMBHOCTW K WHAYKTUBHOCTM BTOPWUYHOW 0OBMOT-
K1 (NP1 NOCTOSAHHOM R,).

0) Korga peakTVBHOE COMPOTMB/EHWE pacnpefeneHHo €eMKOCTW BTOPWUYHOW OOMOTKM paBHO COMPOTMB/IEHWIO Ha-
rpy3ku. cyllecTByeT Touka Ha BY, rae mowHocTb 6yaeT pasHa 1/2.

B.3 HexenatesbHble 3dhekTbl NPU N3MEPEHUN TOKOCHEMHUKOM

TOKOCBEMHUK SBMSIETCA, MO CYLECTBY, TOPOUA&IbHbIM TpaHCOpMaTopoM W MO3TOMY BHOCWUT MOJSIHOE COMPOTUB-
NleHne BTOPUYHOV O6MOTKM B nepBuyHyt0 O6bIYHO AN15 8-BUTKOBOW BTOPUYHON O6MOTKM M Harpy3km 50 OM BHOCuMOe
NoSIHOE COMpPOTMBAEHWE NpU6AM3NTENbHO paBHO 1 OM. [oCKO/bKy CyMMa MOJHbIX COMPOTMB/IEHWIA WCTOYHMKA W Harpysku
nsmepsiemoin cxembl 6onbwe 1 OM, ycTaHOBKa TOKOCbEMHMKA He OyaeT CyLeCTBEeHHO MEHSITb 3feKTpuyeckuii ToK nep-
BUYHOI/ 0OMOTKM. OAHaKo €ecnnm CyMMa MOJHbIX COMPOTMBEHWIA WCTOYHMKA W Harpy3kv [aHHOW CXeMbl MeEHblUe BHOCUMMOTO
NOJSIHOTO CONPOTUB/IEHNS, UCMNO/b30BaHNE TOKOCHEMHMKA MOXET CYLLLECTBEHHO N3MEHUTb TOK MEPBUYHON 06MOTKM

OfHUM  ©3  MNpefnucaHHbIX MNPUMEHEHW TOKOCbEMHUKA SBMAETCA W3MEpeHMe Toka MOMEeX Ha LWUHax fuTaHus
nepBUYHO 0OMOTKM, KOTOpble MOFYT BblgepxuBaTb BnAoTb Ao 300 A noctosiHHOro Toka unv 100 A nepemMeHHOro Toka.
TOKOCBEMHUK Takke MOXHO WCMonb3oBaTb BOIM3M  YCTPOWICTB, KOTOpble CO3JalT CW/bHblE BHELIHWEe MarHuTHble MNoNs.
MepefgatoyHoe NOMHOE COMPOTUMB/IEHME TOKOCbEMHMKA He [O/MKHO MEHSATbCA M3-3a 3TUX CUJIOBbIX TOKOB WM MAOTHOCTEN
notokoB. CriefoBaTenbHO, MarHWTHYlO Lenb cnefgyeT CTpouTb Tak, 4TOOGbl He 6bl10 HacbiweHus. [ockonbky cunoBble/ce-
TeBble TOKM (MepeMeHHble TOKW) MOryT cyliecTBoBaTb B nosoce 4actoT 20 Iy —15 klu, BbIXOAHOW CUrHas TOKOCBHEMHMKA
Ha 3TUX CeTeBbIX YacToTax MOXeT MNOoBPeAuTb BXOAHYH CXeMy COOTBETCTBYIOLLEr0 MpUEMHMKA. BO3MOXHbIM pelueHnem
3TO nNpobnembl ABMSETCS WCMO/b30BaHWE PEXEKTOPHbIX (UIbTPOB Ha CeTeBbiX YacToTax MexAy TOKOCHEMHUKOM W Mpu-
eMHUKOM. Ha pucyHke 8.2 npefcTaBfeH (hunbTp BEPXHUX YACTOT C YacToTol cpe3a 9k,

SKpaHupyoLwmii kopnyc

1
]
1

| Cy | Cs KoakcuanbHuin
| 1 pa3bem

Cy=Cy=064 pF
L,=0.8mH

S

C, -C;=0,64 vk®; L, m 0,8 MIH
PrcyHok B.2 — ®unbTp BEPXHUX YACTOT C YacToTol cpe3a 9 kI'y,
B.4 TunnyHble aMNANTY4HO-4aCTOTHbIE XapaKTepUCTUKM TOKOCbEMHUKOB

Ha pucyHke B.3 npefcTaBfieHbl TUMUYHbIE  aMMIMTYLHO-YACTOTHbIE XapakTepPUCTUKX TOKOCLEMHWKOB C  MJIOCKAMM
y4yacTkamu nosocbl nponyckaHusa: ot 100 kI'y, 4o 100 MI'y; ot 30 go 300 MI'y, 1 ot 200 o 1000 MI'u,.
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MepeaaTouHoe NoMHOe CONpPOTUB/EHME,
fIB(OM)-20lgZ
+20
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+10

S

0 1 10 100

MepegaToyHoe NosiHoe CONPOTMBIIEHNE.
n6(0m)-20102

+20
+10
0 #L

Cnan 6 ab
H8 oxTaBy

-10

/
-20

-30

40

-50
100000 1000000 10000000 100000000
Yacrora, My

1000

10000 100000 1000000
Yacrora, My

MepenaroyHoe NOMHOE CONPOTUBEHNE,
nB6(0m)-20!ar

+10

-30

40

50
10000000 100000000 1000000000
Yacrora, My

PucyHok 8.3 — lNepegatoyHoe NosIHoe CONnpoTUBIIEHNE TUMOBbLIX TOKOCHEMHUKOB
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B.5 3kpaHupytoLian KOHCTPYKLWS A1 UCMOMb30BaHNS C TOKOCEMHMKaMK

B.5.1 O6Lwue nonoxeHus

Ana  un3vepeHuss 06WMX HECUMMETPUYHbIX (CMH(DA3HbIA pexuMm) Mo CUMMETPUUHBLIX (AudichepeHumanbHblli  pe-
XUM) TOKOB MOMEX MOXHO WCNOMb30BaTb TOKOCBEMHWUK BMeCTe C MpoBOAAWER (Hanpumep, MeAHOW, naTyHHOW W T. n.)
3KpaHVpyloLWen KOHCTPyKuuein. STOT MeTod NpuMeHuMm B nonoce 4actoT ot 100 kMy go 20 MIu. BaxHoW geTanbio 3TOro
mMeToga SBNSeTCH MOAMM(ULMPOBaHHbIA BY TOKOCLEMHMK BMecTe C (UAbTPOM BEPXHUX YacToT HasHaueHne dunbTpa
3aK/l0YaeTca B YCU/IEHUW MNOAABMEHUA TOoKa CeTEeBON 4acTOTbl Ha BbIXOAE TOKOCbeMHMka. OpraHusauus ucnbiTaHus npeg-
ctasneHa B CISPR 16-2-1

B.5.2 TeopeTuyeckas moaesnb

Ha pucyHke B.4 a) npeacraBneHa YcCTaHOBKa A1 U3MEPEHUs Toka C WCMO/Sb30BaHMEM 3KBMBAsIEHTA CETU MUTaHuA
(AMN). CocTtaBnaioLyMmn TOKOB MOMEX SABNAIOTCA:

/<! — Tok B (ha3e ceTn/B CETEBOM NPOBOJE NOA HANPSHKEHNEM,

/,—TOK B HeliTpaslbHOM NPOBOJE;

|, — OB HECUMMETPUYHBINA TOK (CUHMA3HBIA peXxum);

oy — CUMMETPUYHBIN TOK (anthepeHLmanbHbI pexnm).

MpumevaHne — ®as3oBbli yron mexay /; un /[, cuutaeTcs pasHbiM 0. 3TO cnyyali Ans NpoBOAOB [/IMHOW MeHee
1 m npu yactoTax Huxe 30 MIy,.

M3 pucyHkoB B.4 a) u B.4 b) BMOHO, YTO TOKA WMMEKOT criedylolme COOTHOLUEHUS:

n=lc+o- (B.4)
(B.5)
21, = /1%, (8.6)
In=l—1, B.7)
4
L —

OxBuBaneHT I‘D ﬂ
R B S T

no

L -
L
a) Npuunatan & CISPR cxema uenbiTakuAa € Tokamy nomex
1y
L —

S
3ksnsan
"“”cm"“'-—_l | F P A o

b

—_—

b) Cxema, pazgensiolias LWyM cuHasHOro pexuma (06Luii HeCUMMETPUYHbINA)
1 Wwym andpcpepeHLnanbHOro pexmnuma (CMMMeTPUYHBIIA)

PucyHok B 4 — KcnibiTatesibHas ycTaHoOBKa 4/19 U3MEPEHUA TOKOB C 1cnosib3oBaHnem AMN

Takum 06pasoM, TOKOCLEMHVUK, OGXUMAIOLWIA MPOBOAHVKM Tak. 4To 7, W /[, Npu 3TOM CKNagplBaloTcs, pAaeT Bbl-
XOHOW CUrHaN MWCKMUUTENbHO 6narofaps o6WeMy HecUMMETPUYHOMY TOKY, Torja Kak pasHOCTb TOKOB NPUBOAWT K Bbl-
XOAHOMY CUrHasly, OTHOCSILLEMYCA TO/IbKO K CUMMETPUYHOMY TOKy. KOoppekuusi u3MepeHHOro 3HauveHus Ha 6 ab Tpebyetca
TO/IbKO A1 O6LEro HEeCMMMETPUYHOTO ToKa u3-3a KoadhduumeHTa 2 B ypaBHEHUM O6LEro HecMMMETPUYHOro TokKa [CM.
pvicyHoK B 4 b)].

B.5.3 KoHchurypauusi akpaHupyoLeii KOHCTPYKLMK

Ha pucyHke B.5 npefcraBneH HeOOXOAWMbIA AONOMHUTENbHBIA 3KpaH. YkasaHHble pasMepbl OTHOCATCA K TOKOCH-
eMHUKY C LEeHTpa/lbHbIM CcepAeyHVKoM AuametpoM 51 MM. [/1 TOKOCLEMHWKOB [PYrMX pasMepoB WX pasMepbl COOTBET-
CTBEHHO MacLuTabupyoTcs.
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Pa3mepbl B MunanmeTpax

0

1
050,8

31,8 38,1 31,8 23,8 \2 oreepcTa 34,0
Ha 2 y4acTKax

MprmevaHe — MaTepuan fo/XeH UMETb BbICOKYH NPOBOAMMOCTb, KaK, HanpumMep, Mefb Un NaTyHb.

PucyHok B.5 — KoHdpurypaums akpaHa, NpyMeHsieMOoro ¢ TpaHC(hopMaTopoM Toka

KoHCTpyKuma mncnonb3yetcs ANS  pasMeELLeHUss HeaKpaHWpPOBaHHbIX MNPOBOAHMKOB B TOKOCBEMHMKE W A/ obecne-
YeHUs [OMOSHUTENbHOMO 3KPaHUPOBaHWS OT /1060 BHELUHEA CBA3M NPV 3a3eMMEHWM BbIXOAA Ha OAHOM KoHue. W3onu-
POBaHHbIi MHOrOXW/bHbIA npoBog (0,75 MM2) NpoMnyckalT 4epe3 OTBEPCTME U CHAGXAKT Ha KaXAOM KOHLE 3aXumamy,
yTobbl MOMYYMTb 3SKpaHMPOBaHHbIE NPOBOAA HA YyyacTke OT 3KBMBasleHTa ceTu nuTaHma fo WMO. [nameTp UeHTpasibHOl
4yacT 3KpaHa BbICT/IaH W30NAUMOHHON NEeHTOW, 4ToObl MpPOBOJA XOPOLWO YAEpPXMBaMCb B OTBEPCTMSAX WM 4TOObI 3Ta 4acTb
c60pKN «y[06HO» pasmMeLlanack B TOKOCbEMHMKE, KOTa OH 3aKpbIT.

MonoxeHne akpaHa B TOKOCbEMHWKE BbIGUPAKOT TakMM, 4TOGbl MNAOCKOCTL NPOBOAOB Oblia nNeprneHAuKynspHa nao-
CKOCTU 3a30pOB B TMOJIOBUHKAX CepAeyHuKka TOKOCbeMHMKa. BaxHO rapaHTMpoBaTb, UTO 3KpaHUPYOLWAsa KOHCTPYKUMA,
npefcTasneHHas Ha pucyHke B.5. pa3ssidaHa ¢ KOpPNycoM TOKOChEMHUKA, U MNPy 3TOM 3a30p B KOPMYyCe He YMEHbLLEH.

B.5.4 ®unibTp BEPXHMX YacToT

Mpy Heob6XxoAMMOCTM MeXAy BbIXOAOM TOKOCbEMHUKA W  WU3MEPUTESIbHbIM MPUEMHUKOM YCTaHasMMBalOT — PUAbTP
BEPXHUX YaCTOT. DTOT (PUNLTP MOXET ObITb YACTHI0 M3MEPUTENLHOrO NpueMHuka. (CM. pucyHku B.2 n B. 4 b).]

B.6 KannbpoBka TOKOCHEMHUKOB

KannbpoBKy TOKOCHEMHMKOB MOXHO BbIMOSIHUTL C MOMOLLBIO 3&KMMHOMO YCTPOWCTBa, KOTOpOe COCTOWUT W3 ABYyX MO-
JIOBUH KOAKCWa/IbHOTO MEepexofHOro ycTpoicTBa. [lpu ycTaHOBKE TOKOCHEMHMKA B 3aXMMHOE YCTPOWCTBO hopMupyeTcs
KOaKcuanbHasi JIMHUA, BHELHW/A NPOBOAHMK KOTOPOW OGXMMAaeT TOKOCLEMHUK, @ BHYTPEHHW NPOBOAHWK NPOXOAWT uepes
packpbIB TOKOCbEMHUKA (CM. pUCyHOK B.9).

OKBMBa/IEHTHAsA CXxemMa Ka/MOpOBKM MpeacTaBfieHa Ha pucyHke B.6. Tpu  XOpolEM COriacoBaHWM  KoakcUaslibHOW
NMHAN  TOK /, 4epes BHYTPEHHWIA MPOBOAHMK MOXHO BbIMUCANTL MO W3MEPEHHOMY 3HAYEHWI0 HanpPsXXeHus B NuHUM Ons
Nosly4eHNs XopoLueli KOakCUasiIbHOM fIMHWM B KOHCTPYKLMWM 3a8KMMHOTO YCTpOCTBA HEO6XOAMMO NPUHMMATb BO BHMMaHue
KOpMNyc, €CNM OH METa/I/IMYECKUiA, WM 3KpaH TOKOCLEMHUKA. ECMM BbIXOAHOE HanpsaXeHue TOKOChEMHMKA cocTasnset 1/,
TO NepefaToyHyto NOJIHY0 NPOBOAMMOCTb MOXHO BbIYMCNTL NO crefytoLiei opmyne

Y;=V,-V,-34, (B.8)

rae Y, — nepegartoyHas nosiHas npoBoAUMOCTb, A6 (Cm);
\A| — BY HanpshkeHne Ha KoakcuasnbHol nuHum, ab (MkB);
V, — BY BbIX0HO€E HanpsixeHne TOKOCbeMHuKa, Ab (MKB);
34 — KoathhuLMEHT, OTHOCALLMIACS K MOSTHOMY CONPOTUBIEHUIO Harpy3kn 50 Om.

MepefartouHylo MosiHYK0 NpoBoAUMOCTb Y. AB (CM), UCMOMb3ylT AN pacyeTa 3HauyeHus u3MepeHHoro Toka Ip, ab
(MKA), no dhopmyne
Ip="2*T- (B.9)
rae — n3mepsiot B 5(MkB)
Ha puicyHke B.7 npvBefeH TUMUYHLIA pe3ynbTaT KannbpoBkU, Ha pucyHke B 8 — obpaTtHbie NoTepu 1 Ha pUCyH-
ke B.9 npeacrasneHa ¢oTorpahun 3aXuMHOro YCTPOUCTBAE € KOAKCHaNbHLIM NEPEXOAHBIM YCTPONCTBOM.

500
— =
Cd — L
K
IV1 50 Om
V2 50 Om

PucyHok B.6 — CxemMa ¢ KoakcuanbHbiM NEPEXOAHBIM YCTPORCTBOM
W U3IMEPEHUe NePEefaTOMHOR NONHOW NPOBOAUMOCTU TOKOCHLEMHUKA
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MepeparosHan nonHan NPoOROANMOCTL, Ab (CM)
5

\&. —
.20 sy,

5 10 50 100 500 1000
YacroTta, MMy

PucyHok B.7 — lMNepeaatoyHas nosHas NPpoBOANMOCTb Y1 B (OYHKLWN OT YacToThl

O6patHeie notepu, AB (CM)
0

10

. -~
30 /

/

40
o ,/
60
1 10 100 1000

Yacrora, My

PucyHok B.8 — O6GpaTHble NoTEPU KOaKCMasTbHOTO NEePeXoAHOr0 YCTPORCTBA, HAarpy)XXeHHOTo Ha conpoTvB/eHre 50 OM
C TOKOCbEMHUKOM BHYTPY (TOKOCHEMHUK TakkKe HarpyXeH Ha conpoTuseHue 50 Om)

PucyHok B.9 — TOKOCbEMHUK MexXay ABYMsi MOSIOBUHAMM KOAKCMa/TbHOTO NepexoAHoro ycTpoiicTea
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Mpunoxexune C
(cnpaBo4Hoe)

KOHCTPYKUWMA YCTPOICTB CBA3M A1 MHXEKLMM TOKa B NO10CE YacToT
ot 0,15 go 30 MI'y,

MprMevaHe — HacTosiLiee NPUIOXEHNE JONOHSAET NOMOXEHUS pa3aena 6

C.1 YcTpoiicTBO CBSA3M TvNa A 4518 KOaKCMasIbHOro aHTEHHOro BXoga

CxeMa W KOHCTPYKUMS aHaslorMyHbl CXEMEe W KOHCTPYKLMM YCTPOCTBa CBA3WM Tuna A. NpeAcTaB/iEHHOrO0 Ha PUCYH-
Ke C. 1. 3a UCK/II0YEHMEeM TOro, YTO 3HaYeHNe UHAYKTUBHOCTU paBHO 280 MKIH.
KOHCTPYKUMSA KaTyLWKN UHAYKTUBHOCTH 280 MKIH:

CepfeuHnk — paga eppuToBbIX Konbua M3 Matepuana 4C6 WM aHalorMyHoro marepuana, pacrnosioKeHHbIX BMe-
CTe, pa3mepsbl: BHELLHWI AnameTp — 36 MM, BHYTPEHHWIA guameTp — 23 MM, TonwwmHa 30 MMm.
O6bmMoTka — 28 BUTKOB MOMIHOCTbIO 3KPaAHMPOBAHHOIO MVHMATIOPHOTO KOakcuasibHoro kabens, Hanpumep UT-34,

AvameTtp nposoga — 0,9 MM, BHELLHWI AMaMeTp HapyXHOI N30MMpytoLLell N1acTMacCoBOi Tpy6KkM — 1,5 MM.

Pa3mepbl B MunanmeTpax

K reneparopy
NONE3xoro curHana

KWo

_%I

|
4
:

|

i
~==f=-H
&)
|

/\
N

70
1
-
o

(o))

C-oIoTC T T

LSOO SSSNNNRBINRN NSNS SANN

Naneaxbin
cnrHan

UCTOMHUK nOMex

4—5 — meTasiimyecknii kopnyc pasmepamu 145 70 70 MM (4acTu 5 pasmeLlleHbl Ha naacTuHe 3asemnexus Pl); 6 —nepegHsia naHesb

(M30N5LMOHHbIV MaTepuan): 7 — KpenexHas naHesnb Ans agpoccenein (M30/18LMOHHBIA MaTepuan); 8 — KoakCuasibHbIi pa3bem, 6alioHeT-

Hblii. 50 OM; 9 — rpynnoBoe rHe3fo; 10 —koakcuasibHbI pasbeM, 6aiioHeTHbIN; 13 — epprUTOBOE KOMbLO M3 MaTepuasna Tuna 4C6.
0 36 MM. 15 MM npu 14 BUTKax KoakCMasibHOro kabens; 14 — KoakCuasibHbI Kabesnb, BHELLHWIA gnameTp 2.4 Mm

PucyHok C.1 — lMNprmMep yCcTpoiicTBa CcBSA3M Tuna A, KOakCHMasibHbI BXOZ, CXema 1 getann KOHCTpykummn (cm. C.1 n D.2)
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C.2 YcTpoiicTBo cBSi3u TMna M ans ceTeBbIX NPOBOAOB

CxemMa W KOHCTPYKUMS aHaorMyHbl CXemMe W KOHCTPYKLMM YCTpoicTBa CBA3WM Tuna M. npefcTaBNeHHOro Ha PUCYyHKe
C.2. 3a WCKNOYEHMEM TOrO, YTO [BE KaTylKW WHAYKTUBHOCTM MMEKT WHAYKTUBHOCTb No 560 MKIH kaxpad n C; = 0,1Mk®,
acC,=0,47 vk®.

KOHCTpYKUMSA KaTyLWKN NHAYKTUBHOCTHN 560 MKIH:

CepfieuyHnk —paga heppuToBbIX KOMblia M3 Mmatepuana 4C6 WM aHa/orMyHOro  MaTepuana, pPacnosfioKeHHbIX BMe-
CTe. pa3mep BHeLUHero gnameTpa — 36 MM, BHYTPEHHWI gnameTp — 23 MM, TonwmHa — 30 MMm.

O6mMoTKa — 40 BUTKOB U30/IMPOBAHHON MEIHON NPOBOJIOKM, BHELLHWIA AgnameTp —1.5 Mm

145 |
K KCTOMHUKY nOMex FEE
— 4 III T . ;.

i @ 1|, gy :
2 W e - g N, _
e || B[ R Do |1
! i I ~ /2 . 112<
117, a0 11 o % d 4
Sue | | 1
Ll Ner | - 16 g§
L___!ii'____J N d 10w | B 2°

) 6 98 80MdH 7 é

b4

4—9 _ , pucyHok C.1; 11 — ceTeBan poseTka Ana MO (aBa M30/MpOBaHHbLIX OAHOMOJOCHLIX THe3Aa Tuna «6aHaH»), 12 — ceteBas
Bunka (2P + 3emns); 15 — gea deppmToBbIX KOMbLa 13 matepuana Tuna 4C6. 0 36 23 15 mm ¢ 20 BuTkammn kaxgoe; 16 — n3onunpo-
BaHHbIN MeHbIli npoBog 0.8 MM. BHewwHuiA 0 0.8 Mm

PucyHok C.2 — lMpumep ycTpoiicTea cBA3n Tuna M, ceTeBble NPOBOAA,
cxema un getanm KoHcTpykumn (cm. C.2 n D.2)

C.3 YcTpolicTBO CBSI3U TNa L f/18 NPOBOAOB rPOMKOrOBOpUTENS

CxeMa M KOHCTPYKUMSi aHaslorMyHa Tem. 4YTO MMEeeT YCTPOWCTBO CBA3M Tuna L, npeactaBneHHoe Ha pucyHke C.3, ¢
ABYMS1 OTAE/IbHbIMU KaTyLIKaMN UHAYKTUBHOCTM 560 MKIH kaxaas n C, = 47 H® n C, = 0.22 mk®.

KoHCTpyKums kaxgoro agpoccens 560 MKIMH:

CepAeyHnk — ofHO heppuToBOE KOMbLO, MaTtepuann 4C6 WaM aHaNoruyHblii MaTepuan, pasMep BHELUHEro Auame-
Tpa — 36 MM, BHYTPEHHMIA AvameTp — 23 MM, TonuwmHa — 15 mm. O6moTka — 56 BWUTKOB MeAHOI MPOBOJIOKU C J1aKOBOWA
nzonsupei, anameTtp — 0.4 Mm.

MprymevaHne — XapakTepucTukn marHuTHoro doepputa Tuna 4Ce6:

- OTHOCUTEe/IbHas HavyaslbHas MarHUTHas NPoHMLaeMocTb p, = 120;

- koahcpuLMeHT noTeps tg 5 < 40 npu 2 My, tg Wjij < 100 npn 10 MIy;
«yfenoHoe conpoTtusneHve p = 10 kOMm.
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K UCTOMHUKY nomMex

4 Jils

62 Om, 0,587

75 0m 75 Om, 0,5 Br

L L

i
lzzzzzzzz

w
L 60 mkMH ——C1 ¢
K rpomko- .—ﬂ
roBOpUTES0 17F—l 17
P [ 18 E KMo
| . 60 MKH
= L ==
C2 C2
o— T T
.|.-_l 6
3 —
O603HauyeHus:

4—9 — cM. ycTpoiicTBO Tna A; 17 — rpynnoBoe rHe3go; 18 — aBe KaTyLwky MHAYKTUBHOCTY 60 MKIH kakaas.
[nsA Kaxpol kaTyLwkn NHAYKTUBHOCTY:

CepaeyHuk: 04HO heppuTOBOE KOJbLO, TUM 4C6,
036 Mm 0 23 MM 15 MM
O6bmoTka: 20 BUTKOB MeHOro NpoBoja ¢ U3onsiyuei

BHELWHNA 0 1,2 MM.
MOHTaX KaTyLleK UHAYKTMBHOCTU: CM. YCTPOICTBO Tuna M
C, = 10 H® kaxaplit; C, = 47 HD Kaablii

PucyHok C.3 — lMpumep ycTpoiicTea cBA3U Tuna L, npoBoja rpoMKorosoputens,
CXema U YNpoLLEHHBIA YepTex KOHCTpyKuun (cM. D.2)
C.4 YcTpoiicTBO €BA3M Tuna 3°\4ns CUrHas0B 3ByKOBO 4acTOThbl

CxemMa W KOHCTPYKUMA aHanorMyHbl Tem, 4TO npefcTaBneHbl Ha pucyHke C.4 pana ycTpoiicTBa CBA3W Tuna 3a
UCK/IOUYEHEM KaTyLIKM WHAYKTMBHOCTM 280 MkKIH, npeactasnieHHol B C 1. OkpaHWpOBaHHbIi kabenb MOXET OTHOCUTbCS K
TMNy Kabenein, KOTopble UCMNOMb3YOTCSA Ha 3BYKOBOI YacToTe, U ero AuameTp AO/KEH ObiTb He 6o/bLie 2,1 MM.

MpumevaHne —[Ona 3TOM LEeNM MOXHO WCNOSb30BaTb YCTPOWCTBO CBA3M Tuna A, npeactaBneHHoe B C. 1, eciu
[ABa kabensa ctepeocurHana O coefMHeHbI BMECTE.

K uCrosnuky nomex

Bxoa
NN BLIXOA,
38y(OBbLIX
cUrianos

5

4—9 — cM. ycTpoiicTBo Tvna A; 19 — po3eTku DIN nnam ¢ npuXMMHbIMU KOHTakTamu; 20 — MHAYKTMBHOCTb 30 MKIH:

CepaeyHuk 0AHO dheppuTOBOE KOMbLO, MaTepuan Tuna 4C6.
036 mm 0 23 MM 15 mm.
O6moTKa: 14 BUTKOB 3KpPaHWPOBaHHOW CKpyYEHHOI napbl:

BHELUHWI AMameTp u3onsumm kabens 2.8 Mmm.
MOHTaX KaTyLUK/ UHAYKTUBHOCTU CM. YCTPOWCTBO Tvna A.

PucyHok C.4 — MpuMep yCTPOIicTBa CBA3W TWMA CUrHasIbl 3BYKOBOI 4acToThl,
CXeMa 1 YNPOLLEHHBI YepTeX KOHCTPYKUUM (CM. D.2)
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C.5 YcTpoiicTBo cBsi3n Tuna S/ N5 3ByKOBbIX CUTHAI0B, BUAEOCUTHAIOB 1 CUrHa/10B YrpaBieHus

CxemMa W KOHCTPYKUMA aHa/lorMyHbl Tem, 4YTO npefcTaBneHbl Ha pucyHke C.5, agna ycTpoiictBa CBA3M Tuna
3a UCKIHYEHWEM [BYX KaTyllek WHAYKTMBHOCTM 560 MKIH, CKOHCTPYMpPOBaHHbIX, Kak ykazaHo B C.2. BHewHwuii aguametp
3-npoBogHoOro kabens p[omkeH ObiITb He 6onee 1,5 mMM. 3TO MOXHO obecrneunTb MNpU WCMOMb30BaHWM [ABYX MUKPOKOAKCK-
anbHbIX kabenen Tuna UT-20 guameTtpom 0,6 MM 1 MeaHoro nposoga agnametpom 0,3 MM C 1aKOBO n3onsauuei.

K ucToMHMKy noMex & e —
4 i 8
& o =
! \“‘/_ R
Bxog AN\ /r*c C NN\
nny BbIX o4 ) ANNNN
none:sm:l))‘t(l 2TRNN C c} Y 27 o
on o8 NN — \\\\
rHan \\\\ Ny 60 mH gl \ONNN\N
’ rhﬁ/ 22 6
L
5
O603HaveHus:
4—9 — cM ycTpoIAcTBO Tuna A; 21 — MHOroLWTLIPEBON pasbeM (Hanpumep, 7-WwTbipbkoBasi po3eTka DIN);
22 — fBe KaTyLKN UHAYKTUBHOCTM 60 MKIH kaxxaas. [ns Kaxkaoi KaTyLwKn UHAYKTUBHOCTY:
CepaeyHuk: 0fHO theppuTOBOE KO/bLIO, TUM 4C6;
036 MM 0 23 MM 15 mMMm.
O6moTka: 20 BUTKOB TPEXNPOBOAHOIO kabens.
Kabenb: [lBa MUKpoKoakcuasbHbIX kabens. UT-34.
BHeLWwHuii 0 0.9 MM * 0AWH MeAHbI NPOBOA,
0 0.4 MM. € /1laKoBOIi N3oNALMEN:
BHELLHAA N30N1ALMS: BHELUHWIA anameTp Tpy6ku 0 2.4 mm.
MoHTax KaTyLleK MHAYKTUBHOCTMW: CM. YCTPOICTBO Tna M
C =1 H® (unn 6onee, ecnv NO3BOMSET UCTOUYHUK CUTHAA)
PucyHok C.5 — MNpumMep ycTpoiicTBa CBA3M TUMNa CUrHasbl 3BYKOBOI YacTOThbl, BUAEOCUTHA/TbI U CUTHASTbI
ynpaBneHus, CXxeMa 1 YNpoLLLEeHHbI YepTex KOHCTPYyKLUmn (cMm. D.2)
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Mpunoxexune D
(cnpaBo4Hoe)

MpYHLMN pa6oTbl M NPUMEpPbI YCTPOICTB CBA3M A1 M3SMEpPEHUI
YCTONUMBOCTY K HABEAEHHOMY TOKY

MpumeyaHne — HacTosiLee NpuioXeHne AOMOJTHAET NOMOXeHUs pasgena 6.

D. MpuHuun paboTsbl

MpuHUMN paboTbl npefcTaBneH Ha pucyHke D.1. WHAYKTMBHOCTbL L npeacTaBnsieT BbICOKOE MOSIHOE COMPOTUB/EHUE
ANA  VHXeKTUpyemoro Toka nomexu. ®unbtp UC, obecneunBaeT pasBA3KY MCMbITaTeNIbHbIX YCTAHOBOK [reHepartopa mnoses-
HOTO CurHasia WU [ONOMHWUTENbHOTO o6opyaoBaHua (AuxEq)l; C, u C, MOryT ObiTb 3aMeHEHbl KOPOTKO3aMKHYTON LenMbio,
ec/in  NO3BONSIOT YC/I0BUS COOTHOLUEHWUS «MNepPeMeHHbIi TOK/MOCTOAHHbIA TOK». CUrHan nomexu OT reHepaTopa C BHYTPEH-
HUM conpoTueneHvem 50 OM BBOAMTCA B MPOBOJA WM B 3KpPaH KOAKCUasIbHOTO Kabesns yepes pesucTop R} = 100 Om u
pasfgenutenbHblin koHgeHcaTop C, (ecniv OH Heo6xoanM).

D. Twnbl yCTPOICTB CBA3M 1 UX KOHCTPYKLMK
MIcnonb3ytoT YCTPOCTBA CBA3U C/eAYHoLLMX TUMOB:

Tun A: BY KoakcuasibHble YCTPOICTBA CBA3M UCMOMb3YIOT A/18 KOaKCMasibHbIX MPOBOAOB, MO KOTOPLIM pacnpo-
CTPaHAITCA MoJie3Hble CUrHasibl B AuanasoHe BY. [leTasim KOHCTpyKUMW npefcTasneHbl Ha pucyHke C.1.
Pesnctop 100 Om (ansa obecneyeHuss MOMHOTO COMPOTVMBAEHUS UCTOYHMKA 150 OM npu  CONpOTUBMEHWUM
UCTOYHMKaA curHana nomex 50 OM) noacoeAvHEH K 3KpaHy BbIXOLHOrO KoakcuasibHOro coeguHutens (pasb-
ema) B 3TOM YCTPOICTBe.

Tun M: 3T ycTpoiicTBa CBA3W NpeAHasHaveHbl 415 UCNO/b30BaHWA C NPOBOAAMU CETU NNTaHWA. [leTanm KoH-
CTPyKUMM npeacTaBfeHbl Ha pucyHke C.2. VHXeKuus Toka NOMex NpPOBOAMUTCS acMMMeTpuyHO B o06a npo-
BOJa uepe3 3KBMBasIEHTHOe conpoTuerieHne 100 Owm. [aHHOoe YCTPOWCTBO CBA3W aHasIoTMuHO AenbTa-dk-
BUBA/IEHTY CETW 3MEeKTPONUTaHWA W npeacTaBnseT (CO CTOPOHbl 3axuMoB MO) cummeTpuuHoe u  oblliee
HeCVMMEeTPUYHOE 3KBMBAJIEHTHOE conpoTusneHne 150 Om.

Tun L: 3TU ycTpoiicTBa CBSA3M NpeHasHaueHbl 4/1 UCNob30BaHWs ¢ NPOBOAAMM rPOMKOTroBopuTens. Jetanu
KOHCTPYKUMM npeacTaBneHbl Ha pucyHke C.3. [loNHOE COMPOTMB/IEHWE WCTOYHMKA MOMeX (hopMupyeTcs,
KaK An1si yCTPOCTB CBS3N Tuna M

Tun S, n Sjy 3T ycTpoiicTBa CBS3WN MNpeAHasHaueHbl ANA WUCMOMb30BAHWA C MPOBOAAMM 3BYKOBbIX CUTHasI0B, BUAEO-
CUTHANIOB W [PYrUX [AOMNOSHUTENbHLIX CUrHanoB. OHUM NPeAcTaBnsioT co60ii MHOTOWTLIPEBbLIE YCTPOICTBA,
KOTOpble [AO/MKHbI AAaNTUPOBaTLCA K PA3HOMY KOMIMUECTBY LUTHLIPHKOB M Pa3HbIM  KOHDUIypaumsM coeau-
HUTene, a UMEHHO:

Twn 3u,: 3T ycTpoiicTBa o6ecneunsaioT Lieslb NPSIMOi NepeAayn 3ByKOBbIX CUTHa/I0B, BUAEOCUTHAI0B, CUTHa/I0B

yrnpaBsfieHnss U ApYyrux CUrHanos, /18 KOTOpbIX TpebyeTca unbTpauus, 4tobbl rapaHTMpoBaTb, YTO CUrHas
nomexun unget Kk WNO. [fetanu KOHCTPYKUWUM, NpeacTasrfieHHble Ha pucyHke C.4. onpegensawT nNpocTy (usb-
Tpauuio, KoTopyto obecneumBaeT 3BYKOBbIM CWUrHaiaMm napa 3KpaHUMPOBaHHbIX MPOBOAOB, HAMOTaHHbIX Ha
Topoua. B cnydae MHOTOXWbHbIX Kabeneil Mno KOHCTPYKTMBHBLIM MPUYMHAM MOXeT noTpeboBaTbCcsi pasfe-
nuTb/pa3BecTn npoBofa kabens A0 HaMOTKM Ha Topoui, kak nokasaHo Ha pucyHke C.5. B obowx ciyvasx
TOK MOMEX WHXeKTUpYyloT uepe3 pesuctop 100 Om B BbIBOAbI (WUTbIPbKM) 3KpaHa W 3a3eMsIeHUs BbIXOAHOMO
COeVHNTENIbHOTO YCTPOWCTBa, B 3KpaHbl 3KPaHMPOBaHHbIX MPOBOAOB M uepe3 KOHAeHcaTop B Apyrme (He-
3KpaHMpoBaHHbIEe) NpoBoAa

Tun S/ OTn ycTpoiicTBa CBA3U pas3paboTaHbl 415 Clyvas, Korja oTcyTCcTByeT TpeboBaHue K 06ecneyeHuto Lenm
npsiMoii nepepayun Bce npoBoga kabensi HarpyeHbl Ha COMPOTMB/IEHME COM1acoBaHHOW Harpysku. [eta-
JIN KOHCTPYKUMM npvBefeHbl Ha pucyHke D.2. ToK MOMex MWHXeKTMpYlT 4vepe3 pesuctop 100 Om B BbIBO-
Obl 3KpaHa (3a3eMsIeHus) U 3eMIM  COeAMHUTEsIbHOTO YCTPOWCTBA, K KOTOPOMY Takke MOACOEAMHEHbl Bce
HarpysouHble pesuctopbl (0T #A, go R)Y Cnegyetr oTMeTWTb, 4TO [A/1A 3TOM LEM MOXHO WCMO/b30BaTh
YCTPONCTBO CBSI3M TakOro Tuna, KOTOpbli npuBegeH Ha pucyHke C 4 wnm C.5. HarpykeHHoe Ha COOTBeT-
CTBYHOLLEE MOJIHOE CONPOTUB/IEHNE HAarpy3Kku

Ecnn BHyTpeHHee conpoTuB/IeHME WCTOYHMKA Yy reHepartopa noMex He pasHo 50 OM, TO 4TO6bl MOMAYYUTb HEo6Xoau-
MOe nosiHoe conpoTtueeHne 150 OM COOTBETCTBEHHO, PEryMpyroT 3HayeHne nocnesoBarTesibHO BK/IKOYEHHOIo pesucTopa.

BY pgpoccenbHble KaTylwku, npegctaBneHHble Ha pucyHkax C.1—C.5. umeloT 3HadyeHua uHAYKTMBHOCTM 30 MKIH wan
2 x 60 MKIH nMpu napannenbHOM BK/IOYEHUW W MOAXOAAT ANs nosaockl yactor oT 1.5 go 150 MIu. [Ans nonocbl 4actoT OT
0,15 go 30 MIL 3HayeHuA MHAOYKTMBHOCTM COOTBETCTBEHHO paBHbl 280 MKIH wam 2 k 560 MKIMH npu napasienibHoM BK/H0-
YeHun B npunoxeHunn C npreefeHa nx KOHCTPYKLUSA
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YToObl yAepXuBaTb NapasuTHYD EMKOCTb Ha BbIXOAHbIX 3aXMMax YCTPOCTB Kak MOXHO 6o/iee HWU3KOW, cnedyeT
MPUHATb HEKOTOpPble Mepbl OTHOCUTE/IbHO pasMelleHus YCTPoicTB. Heo6XoaMmo OTMETUTb, UTO MOACOeAVHeHMe MeTal-
JINYECKMX KOPMYCOB YCTPOIWCTB CBSI3W K 3a3emfisiiolleli nnacTvHe [O/MKHO 6biTb KAueCTBEHHbIM; [/1s1 3TOT0  WCMO/b3YoT
Me/iHYI0 On/eTKy 60/1bLIOr0 NOMNEePeYHOro CeYEHUs 1 HeOKPaLLEeHHbIE KOPMYChbl.

KoakcnasnbHblii kabernb, Lpyrue kabenu ans cetu
CKpy4YeHHas napa unu nUTaHUsA, rPOMKOroBO-
MHOTOXW/IbHbI kabenb puTenei n T. n., Kaxabli
(sKpaHnpoBaHHbIii HarpyeH Ha yCTpOINCTBO
W HE3KPaHUPOBAHHBIA) cBa3u (150 Om)
no
YCTpOIiCTBO CBA3M YCTpOWicTBO CBA3N
leHepartop ] J 1
nosie3Horo —
1 —
curHana unm w — —W
[IONOSTHUTE/NbHOE C 7 e—
obopyaoBaHue 1T P - \
==C2100 OmQ
! I JO cMm
¥OTTrrrTTIIITTy
F'eHepaTop
Rint
BY nomex 50 Om T’

Rint + Rt =1500M m

/- TOK nomexwm

L — MHAYKTUBHOCTb pa3Baskk/maonsaumm; C, C,— KOHAEHCATOPbI C HU3KUM NOSIHLIM CONPOTUBEHNeM no BY (ecnu no3sonsioT ycnio-
BUA Npeo6pasoBaHnsi NepeMeHHOro/MoCTOSHHOMO TOKa, MX 3aMeHSI0T NPSIMbIM COeiMHEHNEM)

PucyHok D.1 — OCHOBHOI NpyrHLMN MeToAa MHXeKL W Toka (cMm. D.1)

23

R—”D\
8 100 Om _— N /S
180 — 1
K MCTOYHUKY . [ — g 24 Kwno
ronex —{— V177

R —— {//// y

O603HaueHus:
6. B. 9 — cm. ycTpoiicTBo Tuna A; 23 — meTannuyeckuii kopryc 100 55 55 Mm; 24 — MHOroLTbIpeBoi pazbem uau posetka DIN;
R,— R, — CONpOTVBNEHNsi COrNacoBaHHOM Harpysku

Mpumep — YCTpPoiicTBa CBA3N Tuna S, 4/1s 38yKOBOro 060py0BaHNs:
- 3BYKOCHUMATE/b!
- MarHUTHbIA — 2* 2,2 KOwM;
* Nbe303nekTpuyeckunii — 2 * 470 kOwm;
* MUKPOGQOH — 2 * 600 Om;
* TIOHep — 2 * 47 KOwm;
* MarHUTOMOH — 4* 47 KOwm,;
ex/ebIx ayano — 4*47 kOm.

PucyHok D.2 — YCTpOACTBO CBA3M TVNa S,C Harpy30UHbLIMU COMPOTUB/IEHUAMM,
cXema v YNpoLLEHHbI YepTex KOHCTPYKLMK (cM. D.2)
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MpunoxeHune E
(o6s13aTENBHOE)

Mpumep napameTpoB acUMMETPUYHOTO akBMBasieHTa cetn (AAN) 1 nx namepeHue

E.1 Onucanune npumepa AAN: T-akBnBaneHT

Ha pucynke E.1 npusepseH npumep AAN, a UMEHHO T-3KBUBA/IEHT, UMEIOWMIA 3aKUMbl &, U b, [1A NOAKIOYEeHUs K
nape nNPOBOAHUKOB Ha CurHasibHom nopte MO u 3axum RG 018 NOAKIIOYEHWA K OMOPHOMY 3a3eMJIEHWIO W. ecnn 3To npu-
MEHMMO, K 3eMs1e, obecneunBatoLeli 6e30NacHOCTb, UK APYTOMY 3a3eM/stowemy nposogHuky 0.

C/YMMETPUYHBIA  CUrHa/T, KOTOPbI MOXEeT ObiTb HEeo6XoAuMM A1 KOPPeKTHOW paboTel MO, nogaeTcs Ha  3aXumbl
a, n b, CpABoeHHbI pApoccenb L obecneunBaeT OTAeNbHOE W3MEPEHVWE acUMMETPUYHON cocTaBfsAowel nomexu. [se
0OMOTKM CKOHCTPYMpPOBaHbl Tak, 4YTOOGbl CMMMETPUYHbIE TOKW MNOAABAS/INCH BbICOKAM TMOJHBIM COMPOTWMB/IEHWEM, a MNOJSIHOe
COMPOTMB/IEHNE AJ1 aCUMMETPUYHbIX TOKOB (MAYLWX K R,,) 6b1/10 NPEHEBPEXVMO MasibIM.

Harpy3ouyHoe MoO/fIHOE COMPOTMB/IEHVWE 3KBMBA/IEHTA [/ O6LEro HEeCUMMETPUYHOTO HanpsbkeHuss nomex 150 Owm
onpegensetca Aymsa pesuctopamum R (200 Om), BKIOYEHHbIMM B Napasiiesib NpU acMMMETPUYHOM TOKe, Moc/efoBa-
TeNnbHO C pesuctopom R, (50 Om). Pesuctop R,,06bI4HO ABNAETCA BXOAHLIM MOJIHBIM  COMPOTUB/IEHNEM U3MEPUTESILHOTO
npMemMHuka. B Takom crlydyae nokasaHue wu3MepuTesibHoro npuéopa o06blMHO Ha 9,5 AB MeHble peasibHOTO 3HaYeHus
06LEr0 HECMMMETPUYHOTO HanpshkeHusi Ha 3axume WO. KoHpeHcatop Cy 6/10kMpyeT MOCTOSIHHble TOKM, obecneumBasi Ha-
NPSHKEHUST NWTaHUA MO MOCTOSHHOMY TOKY Ha MPOBOAAX IKBMBasleHTa 6e3 MoBpexAeHuns pes3vucTopoB U 6e3 BO3AeilcTBuA
Ha cBolicTBa L, n3-3a athhekTa HacbILLeHUs.

O6bI4HO AAN ycTaHasnmBatoT mexay MO 1 obopygoBaHmeM, CBA3aHHbIM C HUM.

E.2 /I3mepeHust napameTpoB acMMMETPUYHOro akBuBasieHTa cet (AAN)

[lna onpepeneHnss cooTBETCTBMS TpeboBaHuAM 7.1 UMCMOMb3YT nNpoueaypbl WM3MEPEHUs OnpeferneHHblX napame-
TPOB, NpeACTaB/IEHHbIE HUXE.

a) [MonHoe conpoTMB/IEHNE OKOHEYHOW Harpysku

MonHoe conpoTUBNEHNE MexAy 3axumamu a, W b, coeauHeHHbIMW BMeECTe, W 3aXUMOM RG MNpoBEpAlT Ha 3axu-
Max a, U b,, KOTOpble NoNepeMeHHO PasMbIKatoT 1 3aMbIKAOT HAKOPOTKO Ha 3axnUM RG (CM. pucyHok E.2).

b) 3aTyxaHue npeobpasoBaHus 06LLEr0 HECMMMETPUYHOTO Hanpsbkerms (LCL)

OcnabnexHve Y-3KBUMBa/IEHTA W3MEPSIOT B COOTBETCTBUM C PUCYHKOM E.5. BbIXOAHOW CUrHa/I CXEMHOro aHaamsaropa
(NWA) nogawT Ha npobHuk LCL, ocTatoyHoe 3aTyxaHue mnpeobpas3oBaHnsi OOLLEro HEeCUMMETPUYHOrO HanpshKeHUst KOTO-
poro AO/MKHO ObiTb MO KpaiHein mepe Ha 10 gb Bbiwe LCL acMMMeTpuUyHOro 3kBMBasieHTa ceTu. OTHOCUTE/SIbHO MPOBEPKM
npo6Huka LCL cMm. pucyHok E.3, a oTHoCHUTEeNbHO KannbpoBku — pUCYHOK E.4.

C) 3aTyxaHue pas3Bsi3ku

3aryxaHue pa3Ba3ky U3MEpPSAI0T B COOTBETCTBUM C PUCYHKOM E.6.

d) BHOCVMble MOTEPU CUMMETPUYHOW CXEMBI

BHOCVMbIE NOTEPU CUMMETPUYHOIN CXEMbl U3MEPSIOT B COOTBETCTBMM C pucyHkoM E.7. [na ucnbiTaHus Y-akBuBasieHTa
Ha BHOCKMMble NOTEPU B KayeCcTBE CUMMETPUPYIOLLMX YCTPOWCTB MOXHO WCnonb3oBaTh fgea npobHuka LCL [Ona onpege-
NeHns KX COBCTBEHHbIX BHOCUMbIX MNOTEPb ABa WAEHTUYHbIX CUMMETPUPYIOLMX YCTPOICTBA MOXHO COEAVHWTHL foche-
poBaTenbHo. CuMMeTpupylolwme yCTpoicTBa CfiefdyeT CrnpoeKkTUpoBaTb Tak, 4TOObl CyMMapHble BHOCKMMble MOTEpU ABYX
CYMMETPUPYHOLLMX YCTPOICTB B nosioce YacTtoT oT 0,15 go 30 MIy, 6611m meHee 1 ab.

e) KoadhhnumeHT geneHns HanpsHKeHns acuMMETPUYHON CXeMbl (KannbpoBka Y-aKBUBaieHTa)

KoahchunumeHT geneHnsa HanpskKeHns acuMMETPUYHON CXeMbl U3MEPSIIOT B COOTBETCTBUM C PUCYHKOM E.8.

f) MonHoe conpoTvBAEHNE CUMMETPUYHO Harpy3Kku 1 WKPKWHA NOMIOCHI Nepejayn

[aHHblli napameTp onpefenseTtcs CUCTEMON. Y-3KBMBaNEHTbl MOXHO OMNTUMW3NPOBATb OTHOCUTE/IbHO LUMPWHBI  MO-
Nocbl nepefayv nNpu ykasaHHOM MOSIHOM COMPOTVBAEHWM [lonocy nepefjaynm MOXHO W3MEpPUTb NpU  OnpefesieHHOM nos-
HOM CONPOTMB/IEHUN CUMMETPUYHON Harpy3Kky C MOMOLLIbIO UCMbITATENTbHON YCTaHOBKW, NPeACTaBNEHHOW Ha puUCyHke E.7.
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Metannuueckmis kopnyc AAN

AAN
a Ly %
O £ Y Y\ O
*
1o CrmmMerpuiHan AE
ABYXNPOBOAHARA SIMHUA VY
O e O
by | b,
| C
|
Zc-ot
|
I
.

RG

C a4.7 Mk®; R « 200 Owm; L, =2 36 mMIH; L 8 2 38 MIH; AE - 060py/joBaHye, CBA3aHHOE C OCHOBHbIM; R, — BXO/ NPUEMHIIKa,;
RG — onopHoe 3a3emsneHune

MpumevaHne 1 — HoMMHasTbHBIN KO3MULMEHT AeneHns HanpshkeHns paseH 9,5 ab.

MpumedaHve 2 — Z . NpefcTaBifeT co60ii HECUMMETPUYHYIO CXEMY, UCTOMNb3YeMy0 A/1 HacTpoiikm LCL.

PucyHok E.1 — Mpumep T-3kBMBasIEHTa CETU AJ151 OAHO Napbl NPOBOA0B

Mopt Mopt
no AE
a4 82
CxeMHbIA
aHanuaarop Y-3xBHUBaNEHT >-—
by by Swi
50 Om
MpumeyaHne — EcAM acMMMeTpuuHbIA  3kBuBauleHT cetn (AAN) uvmeeT 6osiee BbICOKMIA nopsgok (1. e. 6onee

uem ofiHy nNapy NpPOBOAOB), TO BCe NpoBoAa nopTa /1O 1, COOTBETCTBEHHO, BCE NPOBOAA NopTa AE COeaMHSIOT BMeCTe

PucyHok E.2 — CxeMa 13MepeHUsi MOJIHOTO COMPOTUBIIEHNSI OKOHEYHOI Harpy3sku
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MNpobHuk
LCL , TT-Cxema
o ) N
T
|
vt z Ry
A
- [ b
]
ET
MpumevaHne 1 — Korga Harpyskoii npo6HuKa sBNsieTcs TT-CXema € MUHWManbHbiM LCL, coctoswaa us 4A;, R,

n (R2 = R3), KyZa BK/1OYEHO KaK HOMWHa/IbHOEe CUMMETPUYHOE NOJSIHOE COoNpoTUBEHNE Z = acnMmme-

| To B ngeane npo6HUK
| «2*¥3)

KoTopoe Ha 20 agb wim 6onee npesblllaeT camble BbICOKMe 3HauveHnuss LCL, nognexawue

TPUYHOrO 3KBMBAJSIEHTA CETU, TaK U aCMMMETPUYHOE NoJsIHOe conpoTussieHe 150 Om . [ =

nokasbiBaet octartoyHoe LCL,
n3mepeHuto. Mpn Z - 100 Om R - 120 Om n R, = A, = 300 Om.

MpumevaHne 2 —po6bHuk LCL paboTaeT npy aCUMMETPUYHOM MOSIHOM COMPOTUBIEHNN UCTOUHMKA Z/4.
MpumevaHve 3 —Mpn Z =100 Om Z/4 cocTaBnseT 25 Om.
Mpumevanne 4 — [ns  ONTMMa/bHOV  BOCMPOM3BOAMMOCTM  3aTyxaHue npeobpa3oBaHus  06LLero  Hecumme-

TPUYHOIO Hanps>xXeHunsa I'IpO6HVIKa MakKCUMU3NPYKTCA  AONA obeunx OpVIeHTaLI,VIVI TT-CXEeMbl OTHOCUTE/IbHO CUMMETPUYHBLIX 3a-

XVUMOB Npo6HuKka LCL.

Mpumvevanne 5 — 3aTyxaHve npeobpasoBaHus, [AB, 06wWero HecMMMETpUYHOro HanpsxxeHns LCL = 20 |Ig
(B cooTBeTCTBUM C PekomeHgauvein G.117 MC3-T [7]). v

Mpo6HuK LCL CKOHCTPYMpOBaH Tak. 4TO6bl LCL MOXHO 6bl10 M3MEpUTb C MOMOLLbI0 OObIYHBIX CXEMHbIX aHaIM3aTo-
pos Mpumep npobHuka LCL nprvBefeH B cnpaBoyHol nuteparype [9].

PucyHok E.3 — Cxema a1 nposepku npobHuka LCL
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Mpo6HMK
LCL lL—cxema

2/4 Reat

d

MpumevaHve 1 — 3aTyxaHue npeobpasoBaHus, Ab, o6LLero HecuMMmeTpuyHoro HanpshkeHus (LCL) L-cxembl:

Ngym/2> +4Rcaj +Z
et =2019 ("sy ca

MpumevaHne 2 — Ha HeonpegeneHHocTb wusMepenuss LCL cornacHo cxeme, MpuWBEAEHHON Ha pucyHke E.5,

B/IMSIET TOYHOCTb L-cXxeMbl M BenmumHa octatoyHoro LCL npobHuka. M3meHeHwe opueHTauun npobHuka LCL oTHocuTenb-
HO L-cxeMbl ByAeT oTpaxaTb HEKOTOPYH HeonpeeneHHOCTb KasiMbpoBKy

Mpuvevahne 3 — Tlpumep L-cxembl: npu MofiHOM conpoTueneHun Z= 100 Om un R, = 100 Om 3HaueHue
~cai” 750 Om o6ecneumnt LCL, paBHoe 29,97, Te npnbnusutensHo 30 ab.

PucyHok E 4 — Cxema kannbpoBku npo6Huka LCLc ncnonb3oBaHnem L-cxembl

Ucnuityemoe AAN
Mpobuux LCL

- o o

Mopr Nopt
vt z gl 4 e z
V4
- O O
? ™
\, MopT npuemHmMka
Z/4
50 Om

ef

MpumeyaHne 1 — OTHocuTesNbHO onpepeneHns LCL cm. pucyHok E.3.

MpymevaHne 2 — B 3aBUCUMOCTM OT CXOXECTU 3HayeHuit LCL. nognexawmx wuaMmepeHuo, M ocTtatoyHoro LCL
NPO6GHUKA TOYHOCTb M3MEPEHWS MOXHO Y/yuyllWTb 3a CYeT MpOBeAeHUs W3MepeHuidi npu o6enx opueHTauusax npobHuka

LCL oTHoCuTEeNbHO 3axMMoB nopta MO 1 onpegeneHus cpefHero 3Ha4eHuns AByx pesynbtaToB

MpumevyaHne 3 — ECAM acUMMETPWYHbI 3kBUBaseHT cetu (AAN) unmeeT 6onee BbiCOKWi nopsigok (T. e. 6o-

nee, yeM OfHy napy NpOBOAOB), TO NPOBOAAT ucnbiTaHMss LCL kaxpgoi napbl, npu 3tom gpyras(ve) napa(bl) B cryvae

Kakoro-nmbo BAUSHUSA Ha U3MepsieMylo napy AosmkHa(bl) 6blTb HarpyxeHa(bl) Ha MOMHOE COMNPOTMB/EHWE CUHDA3HOro
pexuma Z.

PucyHok E.5 — N3mepeHusa LCL acummeTpuyHoro akeusasieHTta cetn (AAN)
€ nomouybo NpobHuka LCL
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Mopt MopTt
no AE
Z
a 4
AAN
(Y-axsuBanent)
S v,
b, 2y T
) [TOpT NnpueMHUuKa
Z; V2
[ Z, =150 Om

[ 22 =50 0Om

TexHuyeckne TPEOOBAHUA K 3aTyXaHUI0 PasBA3KM [O/KHbI BbINOMHATLCS B 06enUX MNO3ULMsSX S, (3aMKHYTO M pasoM-
KHYTO). ECnn acuMMeTpuuHblii 3kBuBanieHT ceTn (AAN) nmeeT Gonee BbICOKMA mopsigok (T. e. 6onee uem oAHy napy npo-
BOZOB), TO BCce nposoga nopta MO 1, COOTBETCTBEHHO, BCE NPOBOAA nopTa AE COeMHSIIOT BMECTE.

PucyHok E.6 — VcnbiTaTenibHan ycTaHoBKa A1 U3MepeHns 3aTtyxaHus pa3sasku (m3onsauyum) AAN

«<1.«mp = 2014 W, uvdrv> ab. [Ina acMMMEeTPUYHbIX CUTHaI0B Mexay noptoM AE n noptom MO
V2

2
— a, a, - -
Vo AAN Vy 2
° - b - -
1By %
50 Om
Z=100 Om
PucyHok E.7 — WcnbiTatensHas ycTaHoBKa A1 U3MepeHnst BHOCUMbIX
(cummeTpuryHbIX) noTeps AAN
Mopr
ay
AAN MpumedyaHne  — Ecnm acum-
(Y-3xkauBanemT) MeTpUUHbIi aKBMBaNeHT cetn (AAN) umeeT
6onee BbICOKMIA Mopsifok (T. e. 6Gonee uem
b 150 Om
2 OfiHy Mapy npoBofOB), TO BCe Mposofa nop-
Ta WO un, cooTBETCTBEHHO, BCe nNpoBoja
nopta AE coefuHsI0T BMecTe
¥ Oopr npuemHuka

PucyHok E.8 — VcnbiTatenbHas ycTaHOBKa

Z, Vo AN KaMbpoBkM KoathduumeHTa geneHus

HanpsxkeHnsa AAN, ab, ana acummeTpuy-

r Z, =150 Om
+ 1 Z,=50 Om HOVi CXEMbI:  ApAN * ~20'9 y
2
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MpunoxeHne F
(o6s13aTENBHOE)

Mprumep nsmepeHns napameTpoB akBmBasieHTa ceTn (AN) 4N koakCuasibHbIX
N ApYyrmx aKpaHUpOBaHHbIX kabenei

F.1 OnucaHue akevBaneHToB ceTn (AN) ANs KoakcuanbHbIX U APYTUX SKpaHUPOBaHHbIX kabenei

Ha pucyHke F.1 npuBegeH npumep AN AN KOakCMaslbHOrO Kabensi, VMMEeKLWEero BHYTPEHHME ApOoccenun CUuHGasHo-
ro pexwumMa, 06pa3oBaHHble MWHMATIOPHbIM KOAKcMasibHbIM  Kabenem (MWHMATIOPHbIV kabenb C  MOMAYXECTKMM  Cr/IOWHbIM
MeZHbIM 3KPaHOM UM MUHWATIOPHbIN kabenb B 3KpaHe C ABOWHON ONETKOW), HaMOTaHHbIM Ha deppUTOBbIE TOPOMAbI

8 cnyuasx, korga He TpebyeTcsa 60/MbLIOTO 3aTyXaHWs 3KpaHMPOBAHWS, BHYTPEHHWE [POCCENN CUMHAA3HOTO pexuMa
MOXHO Takke cqopMUpOBaTb, MWCMOMb3ys OUWUISPHbBIE O6GMOTKM K3 M30/IMPOBAHHOTO MpoBOJAa C LEHTpasibHbIM  MPOBO-
OHUKOM 1 M30/IMPOBAHHOrO MPOBOAA C 9KpaHWPOBaHHbIM MPOBOAHWKOM Ha OO6LWeM MarHATHOM cepAeyHuke (Hampumep, Ha
theppuToBOM TOpOUE).

Mpy  MHOTOXWABHBIX 3KPAHMPOBAHHLIX Kabensix BHYTPEHHVWE [APOCCeNN CUH(A3HOTO pexmMma  MOXHO CcdopmMupo-
BaTb. MO0 UCMOMb3ys MyNbTUCOUNSPHbIE OOGMOTKM W3  U30/IMPOBAaHHbIX CUrHa/IbHBIX MNPOBOAOB U M30/IMPOBAHHOIO  MpO-
BOAA C 9KPaHVWPOBaHHbIM MPOBOAHVMKOM, WAW MyTEM HaMOTKM MHOTOXMW/IbHOTO 3KPAHWPOBAHHOTO kabens Ha MarHUTHbIA
cepAeyHVK B CMH(Da3HOM pexuvme.

F.2 V3mepeHuss napamMeTpoB 3kBMBasieHTa ceTu (AN) A0S KOakCUMa/lbHbIX UM APYIMX  3KPAHWPOBAHHBIX
kabenei

a) MonHoe conpoTVBAEHME OKOHEYHOI Harpy3ku

MonHoe conpoTuBreHne MexAdy 3KpaHOM KoakcuanbHOro kabens Ha MpoxoAHOM pasbeme (6e3 noAcoeAvHeHus
kabens MO) n pa3beMoM OMOPHOro 3a3eM/IeHVs M3MepsAIoT npu Harpyske 50 OM Ha nopTe NpMeMHKKa.

b) KoadhdpnumeHT geneHuns HanpshkeHns

KoathdpomumeHT pgeneHns HanpsbkeHmss AN M3MepsAloT B COOTBETCTBMM C  MUCMbITATe/NIbHOM YCTAHOBKOW, MpuBeAEeHHOM
Ha pucyHke F.2.

MWHWaTIOPHBI
KOaxcuanbHoii kabeno

KoakcnansHbiid NpOXOAHOM
pasvem

no

Koaxcuanbhoiit kabenb

MeTannunyeckuin kopnyc AN

AN ans KoakcransHoro kabens

KoakcuasbHbIl kBbenb

H3onupyrowan nnacruna,

WYHTHPYIOWARA EMKOCTD
C<1nkd

COBANHEHNS C 3KPAHOM
KOBKCHANDBHOO kabena

KoakcunasbHbIii NPOX0aHO

pasbem
“Geppmosue TOopOoUAR!

AE — o6opy/ioBaHue, CBA3aHHOE C OCHOBHbLIM; IO — ncnbiTyeMoe o60pyaoBaHne; R,— U3MepuTeIbHbIA NPUEMHUK,
apoccesib cMHhasHoro pexvima > 1.4 MIH. noniHas napasuTHas WyHTupyowas émkocTs C < 1 nd

PucyHok F. 1 — Mpumep AN Ans koakcranibHOro kabens
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PucyHok F.2
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2, wo

AN
ONA KoakcuanbHbiX
# APYrUX 3KpaHn-
POBAMHbBIX
xabenew

Pom =201p4 \\: AN koakcuasibHOro kabens n akpaHMpoBaHHOro kabens

YcTaHoBKa Ans UCTbITaHUs KoathuumeHTa feneHns Hanpsxenus. ab. Fy, = 20 Ig

ro kabensa n 3KpaHnpoBaHHOro Kabens

¢ MopT npremnka

Vi
V.

AN koakcunanbHo-
2
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MpunoxeHue G
(cnpaBo4HoE)

KOHCTPYKLMSI EMKOCTHOMO NPOGHUKA HAMPSHKEHNS U €ro OLeHKa

MpymevaHne — HacTosLLee NpuUIoXeHne JOMNOHAET NOJSI0OXEHUA 5.2.2.

G.1 O6wue nonoxeHns

8 HacTosiLleM NPWIOXEeHUM MNpuBEAeH npumep MeToJa Ka/MGpOBKM eMKOCTHOrO npo6Huka HanpsbkeHus (CVP).
[JonyckaeTcs wWcnonb3oBaTb U Apyrue MeTofpl KanvmbpoBKM, €CAWM WX HEeOoMNpefeneHHOCTb CUMATAlOT 3KBUBAIEHTHOW He-
onpefeneHHOCT MeToAa, NPEACTaBIEHHOTO B HACTOSILLEM MPUMOXEHUN

G.2 PaccMOTpeHue eMKOCTHOro npob6Huka HanpsxeHua (CVP) ¢ dusuyeckold W 3MEKTPUYECKON  Touek
3peHus

Ha pucyHke G.1 npefcTaBfieHa KOHGUrypauuss eMKOCTHOrO MpoGHMKa HanpsbkeHus. OH  COCTOMT M3 [BYX KOak-
CUa/IbHbIX  3/1EKTPOAOB, 3a3eM/ISWEro 3axuma, kabeslbHO onpaBkM W ycunuTenss ¢ 06paTHOM  KpyTW3HOW. BHeluHwii
3M1EKTPOA, WCMOMb3YIOT B KAYECTBE 3/1IEKTPOCTATMYECKOTO 3KpaHa [ANsi  YMEHbLUEHUsi  MOrpeLuHOCTU/OWNGKN  U3MepeHUs,
006YC/TOB/IEHHOI 3NEKTPOCTATNYECKON CBS3bIO C MPOXOAALLMMMN BAOMNb KOHCTPYKUMM Kabensmu.

Ha pucyHke G.2 npefcTaBneHa 9KBMBA/IEHTHAs Cxema npo6HMKa. Korga cywecTByeT HanpsbkeHne wmexay kabe-
neMm un 3emneil, B pesynbTaTe 3/EKTPOCTATUYECKOW WHAYKUUM TMOSBASETCA HaBeAEHHOe HanpshkeHne MeXay BHYTPEHHUM
9M1EeKTPOAOM W BHELWHUM. 3TO HanpshkeHne O6HApPYXMBAET BXOAHON YCUAWTENb C BbICOKUM MOJIHBIM COMPOTMB/IEHWEM, a
ycunutenb C 06paTHOl KpyTM3HOM npeobpasyeT €ero K HWM3KOMY MOSIHOMY COMPOTUB/IEHUIO. BbIXOAHOW CUrHa/ U3MepsIoT
N3MepuTesIbHbIM NPUEMHUKOM.

G.3 OnpefeneHne YacTOTHON XxapakTepucTuku koadhrumeHTa feNeHns HanpsXXeHns

Ha pucyHke G.3 npeAcTaBfneHa ucnbiTaTeslbHass YCTAHOBKA [/11 ONPEAENieHNst 4YacTOTHOW XapaKTepUCTUKM EeMKOCT-
HOTO NPOGHMKA HanpskeHus. [1s NpoBepKy NPOGHUKA HEO6X0AMMO MPOBECTU ONEpaLUK, yKasaHHbIE HIKe
a) MpuroToBnsIOT kKabesb TOro Xe TUna, KOTopbIi ucnonbayetcs ¢ NO.

Mpumeuanne 1 — EcnAn c NPOGHVMKOM HAMNPsHKEHWS WUCNONb3YIOT Kabenu HeckoNbkux TWMOB, TO MpW  Kasmbpos-
ke cnefyeT BbiGpaTb penpe3eHTaTMBHOE KO/IMYECTBO pasHbiX TUMOB Kabenei u onpefenuTb, HAaCcKO/bKO MPUMEHWMbI pe-
3ynbTatbl AN Apyrux kabenei. KoappuumeHT feneHnst Hanpskenns F., MOXHO OUeHUTb no ypasHeHwto (G.3), oAHako
n3mepstoT M3apna kaxgoro kadens.

b) MomelialoT kabenbHy0 ONpaBky Ha OMOPHYH0 NAACTUHY 3a3eMJ/IEHMS], Kak Noka3aHo Ha pucyHke G.3.

c) MopcoeamHsAlT o06a KoHUA Kabenss K BHYTPEHHVWM nopTaM KaiumbpoBoyHOro crteHga (mopt-1, nopt-2), (cMm. pucy-
HOK G.3).

d) MomewatoT NpPOOGHMK B Ka/IMOPOBOYHOE YCTPOWCTBO W PErYMPYIOT MOJSIOKEHUE Kabensi Tak, 4yTobbl OH NpPOXoaun
yepes LeHTp.

MpumeuaHne 2 — ECAM  KOHUEBble MNJACTUHbI  Ka/IMGPOBOYHOMO CTEHAA HAXOAATCA OueHb G/IM3KO K KOHLam
€MKOCTHOTO NpPO6HMKA HamnpshKeHWsl, BO3pacTaeT MapasuTHas eMKOCTb, UTO MOXEeT HebBnaronpusTHbIM 06pa3oM MOBAUSATH
Ha Ka/MBPOBKY Ha BbICOKMX 4YacToTax. ECAM KOHUEBblE MNAACTVHbI KaSIMGPOBOYHOMO CTEHAA HaXOAATCSA C/IMLIKOM  [Jasieko
OT KOHLOB MNPOGHMKA HaMpsKEHWsi, TO Ha BbICOKMX 4YacToTax B rpaHULax KaMGpPOBOUHOTO CTeHAA MOXET CCOpPMMPOBAThLCS
cTosiyas BosiHA Takue CToslume BOSIHbI MOTyT He61aronpusaTHLIM 06pa3oM NOBMSTb Ha KaIMGPOBKY.

e) [MoacoeAnHAOT MNOPT 3a3eMIEeHUs NPOOHUKA K BHYTPEHHEMY MOpPTY 3a3eM/eHus KaimbpoBO4HOro cTeHga. [loa-
COEAVHAIOT BHELHWA NOPT 3a3eM/eHVss KaMBPOBOYHOTO CTeHAa K OMOPHON nnacTvHe 3a3emsieHus 3asemnsowas nepe-
MbluKa/niaHka [O/MKHA WMMEeTb HU3KYH WHAYKTUBHOCTb, ObITb Kak MOXHO KOpOYe U He HaxoAuTbCs B anepType eMKOCTHOro
NPOBHMKa HaNPsXXeHUS.

() MopcoeAnHAIOT reHepaTop CUTHa/IOB C BbIXOAHBLIM MOJIHLIM conpoTuBieHnemM 50 OM K BHellHemy nedyy nopTa-1
yepes aTTreHoaTop 10 ab.

8) MoacoeAvHsIOT U3MepUTeNb YPOBHSA C BXOAHBIM MOMHbIM conpoTuBrieHneM 50 OM K BHelHeMmy mnnevy nopra-2
1 HarpyxatoT BbIXOAHOI NOPT NPobHMKa Ha conpoTusneHne 50 OM. M3mepstoT ypoBeHb V B yka3aHHOM nonoce 4acTorT.

h) MogcoefuHAT M3MepuTe/lb YPOBHA K BbIXOAHOMY MOPTY MNPOOHMKA U HarpyxawT BHelUHee Mneyo nopta-2 Ha
conpoTus/ieHne 50 Om. /13mepsatoT ypoBeHb V., B yka3aHHOl N00Ce YacToT.

i) PaccunTbiBalOT MO M3MEPEHHBLIM 3HAYEHUAM KOIMMULIMEHT AeNeHNA HaNPsHKEHNs

Feyp = 20 IgIWVA,
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6.4 MeToa U3MepeHns ANst onpeeNieHnst BO3AENCTBIS BHELIHMX 3M1EKTPUYECKUX NOSEN

6.4.1 Bo3geicTBre BHELLHErO 3/1EKTPUYECKOro Nosis

Bo3sgelicTBne BHELUHEro 3/1eKTPUYECKOro MOt NPOABMSETCA Yepe3 3/1eKTPOCTaTUYECKYI0 CBA3b C  Apyrumu  Kabens-
MW, HaxogAawmMuca pagoMm ¢ npobHukom. Ha pucyHke G.4 npepcraBfieHbl MOAENN 3/1eKTPOCTATUYECKON CBSI3W U WX 3KBU-
Ba/IEHTHble CXeMbl. Kak nokasaHo Ha pucyHke G.4 a), HanpsikeHue CUH(Da3HOro pexuma Y, Ha kabene 2 u HanpsxeHue V
Ha Kabene 1 nonagatlT Ha BXOAHON 3aXUM MPOOHMKA HAMNPSHKEHWS C BbICOKAM MOJSIHBbIM COMPOTUB/IEHMEM Yepe3 EeMKOCTM
C, n C. OnA yMeHblUeHUA 3M1eKTPOCTAaTMUECKOn CBA3M u3-3a C, crneayeT UMCNonb3oBaTb 3/1eKTpOCcTaTMyeckuii akpaH Op-
HaKo. Kak nokasaHo Ha pucyHke G.4 b), npy 3TOM WK3-3a HECOBEPLUEHCTBA 3/1IEKTPOCTATUYECKOTO 3KpaHa OCTaeTcs BO3-
[eiicTBe BHELUHero 3MeKTPUYECKOro Mosisl, OO6YC/IOBMIEHHOE 3M1EeKTPOCTATUYECKO/ CBA3bI0 MeXAy BHELHUM 3/1eKTPoAOM U
apyrum kabenem (C,). B G.4.2 npeactasneHa npouefnypa M3MEPEHWA AN OLUEHKU BAVAHUA 3/1EKTPUMYECKON CBA3W Mexay
BHELLHWM 3/1eKTpoAOM U Apyrum kabenem. CnefyeT Takke OTMETUTb, YTO MNPU HEBLINOSIHEHUM ycnosua |Zg| « [1/(/wC.)|
HanpshkeHne V3aBuCuT OT HanpsbkeHus V,.

G.4.2 MeTopg n3mepeHust 4n1s onpegeneHmnst BO34enCcTBUSt BHELLHETO 3/1EKTPUYECKOro Nosis

Bo3gelicTBMe BHELUHEro 3M1eKTPUYecKoro Mnonsi, 06YyC/NOBMEHHOE 3MeKTPOCTAaTUYECKON CBA3bID U3-3a  OrPpaHNYeHHOro
9/1EKTPOCTATUYECKOTO  3KPAHUPOBAHWS, W3MEPSOT C  MOMOLLbID  WCMbITATeNIbHOW  YCTAHOBKW, NpPeACTaB/IEHHON Ha  pUCYHKe
G.5. Heo6xoamMmo NpoBecTu cnegytoLume onepauum:

a) W3wmepsioT koadhbpuumeHT genexns Hanpsbkenns FAp = 20 Ig| V/VAJ no meTogy, ykasaHHomy B G.3.

b) MomeLlaT EMKOCTHBI NPOBHMK HAMPSHKEHNSA PSLOM C KabesieM Ha pacCcTosiHUM S, paBHOM 1 cM (CM. pucyHok G.5).

c) [MopcoeguHsOT NOPT 3a3eMseHns NpPoOHWMKA K BHYTPEHHEMy MOPTY 3asemieHuns ycTpoictea. [lofcoeauHAT
BHELUHWIA NOPT 3a3eM/1IEHNST YCTPOIACTBA K ONMOPHON NAacTUHe 3a3eMieHus.

d) MoacoeAnHAOT reHepaTop CUrHauloB C BbIXOAHbIM MOJIHLIM conpoTvBieHnem 50 OM K BHeLWHemy nnedyy nopra-1
yepes aTTeHoaTop 10 ab.

e) [ofcoeAvHAT U3MEPUTENIbHLIA MPUEMHUK C BXOAHLIM MOJIHbIM conpoTueieHnem 50 OM K BHellHemy nieyy
nopta-2 U HarpyxatoT BbIXO[HOW MOPT NPO6HUKA Ha conpoTusneHne 50 OM. V3MepsloT ypoBeHb V. B yKasaHHO nosoce
YyacToT.

f) MopcoefuHSIOT M3MepUTENbHbIA MPUEMHMK K BbIXOAHOMY MOPTY MNPOGHMKA W HarpyxawT BHELUHee nae4o nopra-2
Ha conpoTueneHne 50 Om. M3mepAatoT ypoBeHb V. B yKka3aHHOI Nnosioce 4acToT

4) OnpefensaoT yMeHblUEHVE BO3AECTBUA Ha 6a3e N3MEePEHHbIX 3HauYeHuii no dopmyne Fg = FApl( VIVY).

6.5 VMnynbcHas xapaktepuctmka

EMKOCTHbIVi Npo6HUK HanpsbkeHnss (CVP) KOHCTPYMpYlT Kak 4acTb W3MepUTesIbHOW CUCTEMbl, B KOTOPYIHD BXOAWUT
U3MEPUTENbHBIA NPUEMHMK. OTO HEe OTHOCUTCA K XapakTepucTuke W3MepuUTesbHOro MNPUEMHUKA, NPUBEAEHHOrO B pasge-
ne 4 TaKk Kak B COCTaB €MKOCTHOrO MpOOHMKA HanpshKeHUs BXOAUT akTMBHAs CXema, HeobXOo4MMO W3MEpPUTb WMMMNYSIbCHYHO
XapakTepucTuky npobHMKa. XapakTepucTKy W3MEpPSOT € MNOMOLLbIO reHepaTopa WMMynbcoB, YykasaHHoro B CISPR 16-1-
12010, npunoxenus B n C, ans guanasoHa B.

N3mMepsaTb  UMMY/NIbCHYI0  XapakTepucTvKy C  MNOMOLLbI0 FeHeparopa WMMYNbCOB  3aTPyAHUTENIbHO. UYTOObI  U3Meputb
JINHEHOCTb C MOMOLLbBI CUTHasIa HeMNpepbIBHOV BOJHbI, MUKOBOE 3HAYeHWe KOTOPOA PpaBHO MWKOBOMY 3HAYEHWUID WMMYSb-
ca, NpOBEPSAIT WUMMNY/bCHYKD CMNOCOOGHOCTL MPO6HMKA. OTO BO3MOXHO, TaK kak B MNPOOHUKE HeT AeTekTopa W MOJI0CHO-NPo-
nyckawowero cdunbtpa. NS MUHUMM3AUUM  amMnanTyAbl OTPaKEHHOTO CUrHana W3-3a WUCNoMb30BaHWA KoakCuaslbHOro kabe-
N Mexgy reHepatopoM CWUrHasIoB W WCMbITATeNlbHbIM CTEHAOM MOXeT noTpebosarbcs artTeHwartop. Ecnn  crabunusauyums
4aCTOTHOW XapaKkTePUCTUKN He TPebyeTCs, aTTeHInaTop He HyXeH

Kak npeactaBneHo B Tabnuue B.1 CISPR 16-1-1:2010, umnynbCcHas XxapakTepucTuka/mnowiagb uMmnynbca reHepa-
Topa umnynbcoB coctasnser 0,316 mBc B nonoce uactor ot 0,15 go 30 MIuy. CnekTp curHana reHeparopa WMMy/1LCOB
npakTnyeckn He MeHsieTcsa BnaoTb Ao 30 My, WnpvHy umnynbca T 3aatoT B NPUG/IMKEHHOM BUAE BblpaXXeHUeMm

t = 1/0tf, ). (G.1)

Mpu . = 30 MI'y, nony4vaem 1 = 0,0106 mkc.
AMNAnTY gy umnynbca A 3afatoT BblpasKeHem

A=0,316/T = 29,8V. (G.2)

370 yka3blBaeT Ha TO, YTO eMKOCTHbI NPOGHUK HANPSHKEHWS [O/MKEH COXPaHATb NIMHEeRHOCTb BNAOTL A0 30 B.
JIvHeliHOCTb  NPOBEpPAOT NyTeM U3MepeHust KodthchnLMeHTa AefeHns HanpsbkeHus F, Npu WU3MEHeHun amnauty-
bl reHepaTopa curHanos go 30 B.

6.6 3aBMCMMOCTb KO3(hMLMEHTA feNeHns HanpsXKeHNs

KoahhnumeHT aeneHns HanpsikeHuss eMKOCTHOrO NPOGHMKa HanpshkeHus 3aBucUT OT pajuyca UChbITyeMoro kabe-
N N ero nosIoKeHus BO BHYTpeHHeM anekTpoge CVP. XoTa gna n3MepeHus nomex HeobxoAMMO UMeTb 3HayeHue Koadhdu-
LUMeHTa [eneHns HanpskeHusl, paccuMtatb 3TOT KoadhpuumeHT Ana nwboro Tuna kabensa MoxeT 6biTb 3aTPYAHUTESNBHO.
[na oueHkn BAMSHWA KoHdurypauunm kabens Ha KoaIMUUMEHT AeneHus HanpshkeHus Obino npoBefeHO MpeAcTaBieHHoe
HWXe nccnefoBaHue.

3aBuCcUMOCTN  KOI(IMLUMEHTA [ENEHNA HaMpsXKeHUs UCCNefoBasM C  MOMOLLbI0 U3MepeHuid 1 nyTem TeopeTuye-
cKkoro aHamsa Ha pucyHke G.6 nokasaHO UW3MeHeHue KoadppuumeHTa [JeneHns HanpskeHUss Npu U3MEHEHUW MOSIOXKEHUSA
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kabensa B anekTpofe. B akcnepumeHTe Kabenb 3amMeHAT MeAHbIM LWTbipeM. [Opu3OHTa/lbHas OCb 0603Ha4YaeT COOTHO-
weHve pgUb - a). CnnowHoi nAuHWeRd npefcTasBneHbl pe3ynbTaTbl pacyeTa, MoflydeHHble Ha 6ase W3MEHeHWs EeMKOCTM
MeXay BHYTPEHHUM 3/1eKTPOAOM U kabenem, a ToukaMu OTMEeYEHbl U3MEpPEeHHble 3HayeHus. B pesynbTate MOXHO ckasartb,
YTO [JaHHble W3MEepEeHWi XOPOLUO COrNacylTCcs C pacyeTHbIMU faHHbIMU. OpHako u4yBCTBUTENbHOCTL CVP He 3aBucuT OT
U3MEHEHUSI NOJIOXEHVA kabenss BO BHYTPEHHEM 3/1eKTPOAE BM/IOTb [0 3HAYEHUS YKa3aHHOro cooTHowenus 0,8. Takum
obpa3om, 419 MWUHUMM3AUMKM MNOTPELIHOCTEN W3MEpPeHUs MOMoXeHWe WCMbITyeMoro kabens cnefyet OTNagUTb Tak, 4TOObI
OH MPOXOAMA Yepe3 LEeHTP NPOBHMKa.

Ha pucyHke G.7 npefcrasneHo OTKIOHEeHMe KO3(hMUUMEHTA [e/IeHUs HanpshkeHWs OT pPacyeTHOro 3HauyeHus B
dyHKUMM OT paguyca kabens. BepTukasbHas oOCb nNoOKasbiBaeT OTK/IOHEHME KO3hvumMeHTa [JeneHns HanpskeHus Fp
CnnoLwHoli NMHUeit NnpeacTasneHbl pe3yibTaTbl PACUeTOB, BbINOSIHEHHbIX C MOMOLLbI0 YpaBHEHNS

1+ ci zi; d
2 In
8
(G3)
1+ C: 2”; d
P In
Urgy
rae e — AnanekTpuyeckas NPOHMLEAeMOCTb;
— pagunyc kabens, UCnosib3yeMblii B KAYECTBE 3Ta/IOHA,;
c, — KOI(DLUMEHT YyCUIEHUSS yCuauTens € O6paTHOW KPYTW3HOW, MNOJYYEHHbIA MNyTeM W3MEpPEeHUs;

b n d — onpegeneHbl Ha pucyHke G.1.

3HayeHns Ha rpadkax OTpaxalT pesynbTaTbl U3MEPEHUs HEeCKONbKMX Kabenel. DKBMBANIEHTHbI paguyc  Kaxpao-
ro kabens oOUEHMBAKOT OTHOCUTENIbHO NJoWaAyn MNOBEPXHOCTV KakAoro npoBoAa, BXOAALWEro B Kabenb, WM CpaBHMBaOT C
nnowaabo NOBEPXHOCTM MeAHOro LWTbipA KonmuecTBo npoBoAoB B kabene MmeHsnocb oT 1 go 12. Ha pucyHke G.7 BWAHO,
YTO pacyeTHble 3HAYEeHWs XOPOLUO COrNacylTca C pesynbTatoM MW3MEpPeHWs MNpU  UCMOMb30BaHUM MEAHOro LWTbIpsA. Takum
06pa3om, pasHuua Mexay W3MepeHHbIMW pesynbTatamy AN peasibHOro kabens M pacyeTHbIM 3HAYEHMEeM HaxoauTcs B
npegenax 2 Ab. 3TOT pe3ynbTaT nokasbiBaeT, 4TO KOIMUUMEHT [AeNeHUs HanpsXXeHUs MOXHO BblUMCAUTb B NPUGAVKEH-
HOM BuAe C NOMOLLbIO ypaBHeHus (G.3), ncnonb3ys naoLafb NoBEPXHOCTY KaXAoro kabens.

BHewnwin anekTpoa
{anexTpocTarnyeckmi axpan)

d

BryvpenHui anexTpan e

2c
2b

MNpopess

KabenbHas onpaska /

Saxmm 3a3emneHna VACTOuHMK
Yeunvrens ¢ ofparHoi NATEHWA
KPYTU3HOU

BoixoaHow NopT

BHvuMaHne

1) KabGenbHas onpaBka WCNONb3yeTcs [N LEHTPOBKA WCMbITYyeMoro kabensi BHyTpW nNpo6GHuka. OHa MOXeT pei-
CTBOBaTb KaK [AW3INEKTPUK, KOTOPbIA YBENNYMT €eMKOCTb Mexgy WCNbITyeMbiM Kabenem W BHYTPEHHUM 3/1eKTPOAOM Mpo6-
HVKa HanpshkeHus.

2) Ytob6bl He AONYCTUTb BO3AENCTBUA MNEPEKPeCTHOW NOoMexW, CYLIEeCTBYHOLLEe Ha MpoBOJax WCTOYHUKA MUTaHWSA, Ha
CXeMbl MPOGHMKa HaNPsHKeHUs, HeobXxoAMMa N301ALMS OT BHELLIHETO 3/1eKTPUYECKOro nons.

PucyHok G.1 — KoHdpurypaumsi eMKOCTHOro npo6Huka Hanpshkenus (CVP)
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FOCT CISPR 16-1-2—2016

EMKOCTHOS 32XXUMHO8 YCTPOKCTBO CBA3U
uo _/ Yeunurens ¢ o6paTHoM KpyTU3Hon  M3mepuTanbHbivi NPUeMHKK
. - o b & ]
| ] @ a |
| | ° | g e || |
|
| | I
: I : V, _.c'i e O Rp } : Zy vm</> u :
' | | |
V
| A 6 - |
l /L] L L ]

EMKOCTE MEXAY BHYTPEHHAM

EMKOCTL M@XOY BHYTDEHHUM

3aXHUM 3836MNI8HUA

3NeKTPOAOM ¥ NPOBOAHWUKOM
xabenn

TunoBble 3HaUYEHWs AN KOHUTypaLuu, NpecTaBneHHol Ha pucyHke G.1

b 25 mm;
C 55 Mm;
d 100 mMMm; 1"
C 8 no; RP

zop

W BHELWHUM 3NEKTpoaaMu

5no.

1 Mow;
«|1/(AoC)|;
»|LH(MCg*C»|;
=Z,=50 Om.

(anamveTp kabens paseH 26 MM)
C,7nd

TunoBble 3HAaUYEHNA He ABNATCA 06A3aTe/IbHbIMU 38 4aHHbIMW 3HAUYEHWUAMU, 1 BMNOJIHE NPpUeMIeMbI Apyre KOMOMHaLMK, cornacyto-
Lmecs ¢ xapakrepuctukamm no 5.1.3.

PucyHok G.2 — JkBuUBasIeHTHasA cxema eMKOCTHOrO Npo6Huka HanpsxeHus (CVP)

EMKOCTHbI NPO6GHUK HANPshXeHUs!

BHyTpeHHee nneyo (nopT-1) BHyTpeHHee nneyo (nopt-2)

BHeluHee nnevo (nopt-1) Kabesnb d

5=063d

BHewwHee nneyo (nopt-2)
leHepaTop CUrHaOB -
_____ —
|
]
I
|
|

1

M3mepuTenHbIii NPUeMHIK

]
|
|
]
|
I ATTeHloartop:
I 10 pb

L

1277l
/ BHeluHee nnieyo /

/ nopTa 3a3emneHuns
OnopHas nnactuHa/ BHyTpeHHee nneyo
3a3emsieHus nopra 3asemsieHus

YcTpolicTBo
KanmbpoBKu
MopT 3a3emneHus

50 Om

pr—p——— |

VamepUTe HbIi NPUeMHIK

PucyHok G.3 — VicnbiTatenbHas ycTaHOBKa A4/15 U3MEPEHNS YACTOTHO XapaKTepuUCTUKN
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NOCT CISPR 16-1-2—2016

Kabesnb 2
AnekTpop,
Q. C
e L
c J_ 4
Vy Yeunutens ¢ 06DaTHO|}|_' c, TC zyv

KPYTU3HOI |
!

— EEL, L)
1o T N 11

a) EMKOCTHbIV NPOGHNK HaNPshXeHNs 6e3 31eKTPOCTaTUYEeCKOro akpaHa

Kab6enb 1

BHYTPEHKNI 3NEKTPOY Kabes 2
Q . . | )
1 C"L' \ 3Gy BHewnuii 3nexTpon .
Vi ’ch x-% (anexTpoCTaTUHECINA n J_
1

3KpaH) c rAY

T — I T
Kabens 1 R E *’Ycunmenb y JS:': JES _IEP R\v
a o WQT T T 3G

v KPYTH3HON
Mposoa 3a3eMNOHNA

b) EMKOCTHbIi NPOGHMK HANPSXXEHNS C 3NEKTPOCTATUYECKUM IKPAHOM

PucyHok G.4 — Mogenb 3I'IEKTpOCTaTVNeCKOI7I CBA3M U et 3KBMBaUIEHTHas cxema

YCTpPOIACTBO Ka/IMGPOBKM BHyTpeHHee nneyo (nopT-2)

BHelwHee nneyo (nopt-1) BuyTpeHHee nnedo Kabens . BHewHee nnevo (NopT-2)

FeHepaTop CUTHANOB

""""""" 1
| 500m | .
[ H N3mepuTenbHbI NPUeMHMK
¥
| I [
| |
I | ATTeHoaTop | |
i | 1046 | | [Ve
b e e | I
77 | I
! |
BHyTpeHHee nnevo - BHelwHee naevyo T
nopTa 3asemsieHus nopTa 3asemneHvs|
[lopT 3a3eMneHus — [13MEPUTENBHBIA TPUEMHUK
o | o
EMKOCTHbII1 NPO6HMK HaNpshKeHns BbIxogHoO nopT 50 OMm

—

r—
e

i
|
i
| [Vsm
|
]
i

———— —

§

S — paccTosiHue Mexay kabenem 1 BHeLLUHel CTOPOHOW NpobHMKa

PucyHok G.5 — VicnbiTatenbHas yCTaHOBKa A1 U3MepeHns yMeHbLUEeHUA BOS,D,GVICTBVIFI BHELLUHEero 3/1eKTPNYeCKoro
nosna, cyuwecTesyrLlero n3-3a 3/'|eKTp0CTaTI/NecKOl7I CBA3N, 3a CHET 3KpaHMpOBaHUA
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FOCT CISPR 16-1-2—2016

OrxnoHeHue, ab

207
E f=1Mlu;
15: b =25 MMm;
- ¢ =55 mm;
J a=13mm
10
5
0
STTTT T T T I I T I T T T T

02 0 02 04 06 08 10 12
gl(b +a)

a— paauyc kabens, b — BHYTPEHHWI pagnyc BHYTPEHHErO 3/1EKTPOAA; C— BHYTPEHHWI pafnyc BHELLHErO 3/1eKTPOAa,;
[— paccTosiHne Mexay LeHTpamMu BHYTPEHHEero afiekTpoga v kabens

PucyHok G.6 — M3meHeHue koahuumeHTa npeobpasoBaHus Npu U3MeHeHNN NooXeHNs kabens

OTtknoxenune, b

4
SranoH bla= 10
2 Cp =5n® |
@ - NIMEPEHHBIE
3Haverusn (xabenb);
0 O = U3MEPEHHBLIE 3HAYEHUA |
{MenHbI WTbipsb)
-2
PacueTHme aHaveHua
4 /
6
-8 I | |
0 50 100 150 200

OTHOWeHue pagnycos bla
a — paguyc kabens: b — BHYTPEHHWIA paguyc BHYTPEHHETO 3/1eKTpoAa

MprmevaHre — BepTukasibHas ocb 0603Ha4YaeT OTKIIOHeHUe Ko3dhhuLMeHTa aeneHnst HanpsbkeHus (Myp) ot
pacuyeTHoro 3HaueHus, korga b/a pasHo 10.

PucyHok G.7 — PesynbTaT nccnefoBaHus BAvsiHUA paguyca kabens
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FOCT CISPR 16-1-2—2016

MpunoxeHne H
(cnpaBo4HoE)

O60cHOBaHNe BBeAEHNS MUHUMaJTbHOTO KOahuumnmeHTa pasBa3km Mexay NopToM CeTU NUTaHns
n noptamn O/npnemHuk gns V-skBuBaneHTta cetn anekrponutaHus (V-AMN)

ONns yMeHbLUEHWs] B/IUSIHUSI aKTVBHOW COCTaBASIIOLEN MOMHOTO COMPOTUB/IEHUS CETU MWTaHWs, KoTopasi HeusBecT-
Ha, Ha nonHoe conpoTuBneHne V-AMN MOXHO ONPefenuTb MUHUMaUIbHBLIA  KO3(MULMEHT pasBs3km (PasBAsky) Mexay
CeTeBbIM MOPTOM 1 MOPTOM MNpMEMHMKA NpW 3afaHHOi Harpyske nopta WO. Mpu paccMOTpeHUM HeobBXOAMMO YuuTbIBaTb
pasHuLy Mexay pasMyHbIMU TUNaMu V-3KBIBA/IEHTOB

40 ab
Mopt Mopr
npUeMHKa Ry cetw 50 Om 50 Om
—3
50 Om|Va 50 Om| V4
MpumeuaHne — U3MEpPSlOT OTAEbHO MpW  Harpyske McTouYHMka 50 OM. V, MOXHO onpejenuts Ha nopte WO

UK Ha nopTe NpruemHKka; B 4.8.2 6bI10 peLleHo onpeaenaTts V, " nopte npuemHuka.
PucyHok H.1 —CxeMa n3mepeHusa passBasku

PasBsaska, Hanpumep, npm R, = 4 950 Om 6yget cocTaBnate 40 ab [20 Ig(V)/VZ)). Ecnu 3aTem nonHoe conpoTtus-
NleHve Ha nopte MNUTaHWA 3aMKHYTb HaKOPOTKO WU MepeBecTU B XOIOCTOW PEeXUM, W3MEHeHWe MOJIHOro COMpOTUB/IEHUS
Ha nopte WO 6ygetr 1 %. CnepoBaTesnibHO, 4TOGbl COXpaHWUTb BAWSHWE MNOJSIHOTO COMPOTUB/IEHNS CETU NUTAHUS Ha MOJHOe
conpotuBneHne AMN Ha ypoBHe MeHee 1 %. Heobxoguma passaska 40 ab (nogpobHas npoueaypa W3MepeHus npea-
cTtaBneHa B 4.8). PacueTbl HeonpegeneHHocty B CISPR 16-4-2 ocHOBaHbl Ha [OMNYCTUMOM OTK/IOHEHWW MOJSIHOTO COMpo-
TmBneHns 20 % wn 6e3 yyeTa BAMSHWA CETEBOro nopra. [apaHTMpoBaTb OTCYTCTBME TaKOrO B/INAHUS HEBO3MOXHO. TeM He
MeHee npu passAske 40 b coxpaHseTca fgonyck 1 % p[ns yveta B/AMAHUS CETEBOTO MOpTa, T. € ec/u, Hanpumep, fobaska
K HeornpefeneHHocT [Jornycka nosHoro conpotusneHns AMN coctaBnser 2,6 b, To Bkiaj B HeonpegesieHHOCTM Heus-
BECTHOI Harpy3ku nopTa cetu nutaHus 6yaeT nopsigka 0,13 ab (BxoauT B 2,6 4B — cymmupoBaTh He Hafo).

Kpome ToOro, passsiska B 40 gb nomoraeT OrpaHWuuTb B/IMSIHWME HArpy3ku CeTeBOro nopra Ha KoauuMeHT aeneHus
HanpshkeHuss WU MoMoraeT yAepxvBaTb MOMeXy OT nopTa CeTW MNUTaHWs Ha YPOBHE HWXKE KPUTUYecKoro. [ononHuTenbHoe
nojasneHne MOXHO o6ecneynTb 3a cHeT JONOMHUTENBHON nbTpaLmu.

OnbIT Npou3BOAUTENEN NOKasbliBaeT, 4YTO 3HadeHne pas3Bsaskm 40 ab (ecnm oHa ewe He obGecneyeHa) MOXHO Jierko
nosly4YnTb, HANPMMep, NPW yCTaHOBKE KOHAeHcaTopa MexXay 3aXMMOM NopTa CeTU NUTaHUA 1 3eMnei.
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FOCT CISPR 16-1-2—2016

MpunoxeHue |
(cnpaBouHoe)

O6ocHOBaHMe BBeAeHNSA AoNycKa no ase ANs BXOAHOIMo NOAHOMo CONpoTUB/eHNS V-aKBMBasIeHTa
cetun anektponutaHus (V-AMN)

BCISPR16-4-2 BenuunHy paccunTbIBa/IN HA OCHOBAHWUW «Kpyra HeonpegenieHHocTu» AZ”, (M. pucyHok 1.1),
KOTOPbI MOXHO TaKXe Ha3BaTb KPYrom JONYCTUMbIX OTK/IOHEHWIA MOTHOTO CONPOTUBEHNS.

Mpanuubl pasm
MpaHNUbl 3HaYEHNA
g '\ NONHOTO CONPOTHBNEHMA
g /¢ Kpyr AONYCTHMBbIX GTKITOKEHUA
= ‘ (CISPR 164-2)
22508 Ag
§ !’ MonHos
§ conpotuangiue AMN
=
% PAMN
& -
00m 50 Om

PucyHok 1.1 — OnpegeneHvie JONYyCTUMbIX OTK/IOHEHU 3HaUYEHWS
1 hasbl NOSIHOTO CONPOTUBIIEHNS

OpfHako CyllecTBylOLIME CXEMHble aHa/M3aTopbl He MNO3BOMAIOT OnpefenuTb KPyr AONYyCTUMbIX OTKOHEeHWn Ans
MOJIHOTO  COMPOTUBMEHUA. [lNa 3Tol Uennm MOXeT noTpebosBaTbCsi [AOMNOSHWUTENBHOE MpOorpaMmMHOe obecnevyeHve. [oaTomy
pekoMeHAyeTCA WCMO/b30BaTh CYLLECTBYIOLEE TexHuyeckoe TpeboBaHWe K [AOMYCTUMOMY OTK/IOHEHWIO 3HAYeHUst MOJIHOro
conpotuBneHns un p[ob6aBuTb TexHWyeckoe TpeboBaHMe K [OMYCTUMOMY OTK/IOHEHWIO pasbl Mcnonb3yss TpuroHomeTpuye-
ckue yHKUMK, nonyyaroT 3HaveHve [ = 11,54¢ npu A|Z|/|1Z]| = 0,2.

CISPR/TR 16-4-1 MOXHO uCMofnb3oBaTb B KayecTBe TeopeTuveckoi 6asbl MO HeonpeAeneHHOCTM U BOCMPOU3BOAU-
MOCTW W3MEPEHWA KOHAYKTUBHbIX MOMEX C wucnonb3oBaHvem V-AMN. [Ona 06bACHEHWS BAWSAHWA OTKIOHEHWA OT  ykas3aH-
HO hasbl V-3KBMBaIEHTA MOXHO 1CNOb30BaTh ypasHeHue (15) n3 CISPR/TR 16-4-1:2009:

AVm _ +A3 Ja, 1, Ao (_[JAr)
«0Vd0)2d*Z>n | A32d0)

rfae — UCTUHHOE nokasaHune HanpshkeHns Ha npuemHuke CUCTIP B ngeasbHoM ciyyae,
Z,, — ufeanbHoe nosHoe conpotueniexHne V-AMN;
Zm ~ A3 * Wn>
Z"\q, — VCTUHHbIE 3HAYEeHNsi NapaMeTPOB UCTOYHMKA NOMeX (T. e. MO);
cig — UCTUHHOE 3HayYeHue KoapdmumeHTa geneHns HanpshxkeHmsa V-AMN;
ay., Oa, Ay*, AZ",, AZ — OTKNIOHEHWS OT UCTUHHBIX NN NAEaSTbHBIX 3HAYEHWIA.

Tak Kak Hac WHTepecyeT B/UsIHUE [ONYCTUMbIX OTKIOHEHWA pasbl Ha BenMuMHY HeonpegeneHHocTn, Bknagpl [a,
OY" n AZ; MOXHO CBECTY [10 HYNIA W, UCMONb3yA ypasHeHue (17) CISPR/TR 16-4-1:2009, nonyunTs:

aym A% ( :‘Zﬁ] =, Vo, (1.2)

vmt 2d *Zm &3 i3
ABCOMOTHOE 3HaYeHNe KO3hhmLMeHTa C? Kak DYHKLMN pa3HOCTY pa30BbIX YI10B ¢ = - o7 =<Pa™N ~ "EUT
MOMHbIX COMPOTMBAEHUA Z°n = Z_,; nNpeacTasneHo Ha pucyHke 17 CISPR/TR 16-4-1:2009 A1A*HECKONBKNX 3HAYEHWiA

COOTHOLLeHuA 1AYA1

AGCOMIOTHOE  3HauYeHne KoaduLMeHTa C, PaccHUTbIBANIOCh C  UCMONb30BAHUEM 3/IEKTPOHHOV Tabnuupl AN He-
CKOJbKMX 3HaueHuin &, (0°, -45°, -90°). b, (0°, 30°, 46°), 12z~ (0,1; 0,2; 0,4; 0,8; 1,0; 1.4) u ana [Ad,,y (23°
-11,5°; 11,5°; 23°). [na ueneit HacToOsLWEro uccnefoBaHus abCoMiTHOe 3HadeHue koadcuunenta AZfr/Z,, 6bn0  pasHO
0,2 (T. e. MakcMasibHOMy JOMYCTUMOMY OTK/IOHEHUIO 3HAYEHWUS NOJIHOMO CONPOTUB/IEHNST), TakUM 06Pa3oM
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FOCT CISPR 16-1-2—2016

(1-3)
[lna cpaBHEHWS OTKIIOHEHWI YPOBHSI HANPSHXEHUS N3-3a AieBuaunii hasbl paccumTbiBaMCh slorapudMbl no oopmyne
AV,
OTknoHeHne yposHs = 20Igp - V— (1.4)
mt

CpaBHeHVie OTK/IOHEHUIA YPOBHS HanNpshkeHns NpoBoAwnu no pesynbtatam npy Adamel = -23° 1 -11.5°, a Takke npu
A v = 11,5° 1 23°, Hanpumep, Kak OTK/IOHEHWE YPOBHS,3« — OTK/IOHEHME YPOBHSA” go.

TakuM o6pa3om, NoNy4nnu cneayoLiye pesynbtarbl:

—0° — Qo-
MY pgyr = 0° 1 gy = 0
OTK/IOHEHVE YPOBHSA,;. — OTKNOHEHME YPoBHA” §» = 0,018 Ab (max)
— a0 — AR°-

Mpu cPeut = -45° n i, = 46°:

OTK/IOHEHVE YPOBHSA, ;. — OTK/IOHEHME YPOBHA" o» = 0,27 Ab (max)

Mpu (feu-,- = -45° n g>,,,, = 30°:

OTK/IOHEHVE YPOBHSA,;. — OTK/IOHEHME YPOBHA" o» = 0.86 Ab (max)

= ug(u A o.

Mpu Pecrr =“90“ n gy, - 46°:

OTK/IOHEHVE YPOBHSA,;» — OTK/IOHEHUE YPOBHA" »» = 3,07 Ab (max).

KoMMeHTapuii, cpaBHeHWe OTKNOHEeHW i YpPOBHA HanpskeHus npu Ad,,,, = 11.5° m 23° nokasbiBaeT, 4TO Ha BOC-
Npov3BOAMMOCTb U3MEPEHWIA BNMSIeT He TOMbKO MonHoe conpoTtuBneHne V-AMN, HO Takke uvactoTa (koTopas onpegensiet
@) 1 hazoseiii yron Pe’r- 310 cnegyet us pucyHka 17 CISPR/TR 16-4-1:2009.

3akntoyeHune: [lpoBefeHHOE Bbllle WCCNefoBaHWe rokKasbiBaeT, YTO HefoCTaTo4yHO oOnpefenutb  AonycTuMmoe  OT-
K/IOHEHWE 3HauYyeHWsi BXOAHOro nosiHoro conpotussieHns V-AMN. OrpaHuyeHve [onyCcTUMOro OTK/IOHEHWs hasbl BXOAHOro
nonHoro conpotuerieHnss V-AMN 3a cyeT wucnonb3oBaHus |Odambl maxl = A-5° He gpisbiBaeT npobrieM, CBSA3aHHbIX C W3-
roToB/IeHEM V-3KBMBAJIEHTA, HO Y/y4yllaeT BOCMPON3BOAUMOCTb U3MEPEHUI NpU NAEHTUYHBIX LO.
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OCT CISPR 16-1-2—2016

MpunoxeHue J
(cnpaBouHoe)

MprMmepbl CXeM UCMbITaTe/IbHbIX YCTAaHOBOK /18 YCTPOIACTB CBA3U/Pa3BA3KHY,
npeAHa3sHaYeHHbIX 4719 N3MepPeHNs 3NeKTpoMarHMTHon amumccum (CDNE)

J.1 CDNE-M2 n CDNE-M3

Ha pucyHkax J.1 un J 2 npuBefeHbl npumepbl cxeM CDNE 419 NoAK/IYEHNSA K CETU NMUTAHMA C K1acCoM 3almThbl |
1 Knaccom 3awmTsl 1.

MopT namepeHun

MeTtannuyeckuit kopnyc CDNE

RO AN SN

PE
N AE/cetb

no

C,C, C, Cp«lH®; Ly Ly, Ly>10 MKIH; t,, L, 5 MKIH; R, R?, R$ » 50 Om; R, » 83.3 Owm;
°m«s 2 6 [1b; PE — 3awwuTtHas 3emns; N — Helitpanb; L — chasa

MpumevaHne — AE/ceTb MOXET ObITb CETbIO nepemMeHHOoro Toka, MICTOYHMKOM NUTaHUA NOCTOAHHOIO TOKa,
a Takxke JIMHUAMAU yl'lpaBﬂeHVIFI/CBfBI/I

PucyHok J.1 — CDNE-M3 ¢ BHYTPEHHUM aTTEHIAaTOPOM C MeHee 6 b
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MopT namepenna
P pe Merannuueckun xopnyc CDNE

—
Cmess
Ry
Ry ||R2
Cy==Cp L, L2 L
)| VYN 4
A
Mo AL~ Elcer
. [

C,, C,.C3,C, =1 Hd; L} * 10 MKTH. LI, L, > 5 MKIH; A, «50 Om; A, = 75 OMm; <i.,.£6 AB; N — HeltTpans; L — hasa

m??s’

MprumevaHne — AE/ceTb MOXET b6bITb CETbIO nepemMeHHOro Toka, UICTOYHMUKOM NUTaHUA NOCTOAHHOIO TOKa, a
TaKke NIMHNAMU yﬂpaBl’IeHVIH/CBﬂ3I/I.

PucyHok J.2 — CDNE-M2 ¢ BHYTpeHHNM aTTeHI0aTopom ¢ He meHee 6 b

J.2 CDNE-Sx
Ha pucyrke J.3 npuegeH npumep CDNE-Sx 415t akpaHUMpOBaHHbIX kabenen

MopTt namepeHua

Merannudeckuii kopnyc CONE

AE/cetb

3xpaHUPOBAHHbLINA
NPOXOAHOW Pa3LEM
3KpaHMpPOBaHHbIA

N3onaumorHan
nnacivHa, . ) g
WyHTHpYIOWan _L
eMKoCcTb C <1 nd DOPPUTOBLIS TOPOUAY!

MBOrOXVNLHLIA 3KPAHMPOBAHHLIA kKabens

A, =100 Owm; Ly, > 10 MKIH;

MpymevaHne — AE/ceTb MOXET b6bITb CETbIO nepemMeHHOro Toka, UICTOYHMKOM NUTaHUA NOCTOAHHOIO TOKa, a
TaKke IMHNAMU yﬂpaBl’IeHVIﬂ/CBﬂSVI.

PucyHok J.3 — CDNE-Sx ansl aKpaHMpoBaHHOro kabens ¢ KoM4ecTBOM BHYTPEHHMX MPOBOAOB X
1 BHYTPEHHVM aTTeHaTopoMm C 3aTyxaHuem He meHee 6 ob
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OnekTpoTexHuyeckas bubnuorteka Elec.ru

Mpunoxexue JA
(cnpaBo4HOE)

CBefleHUs1 0 COOTBETCTBUMN CChINTOYHbLIX MEXAYHapPOAHbIX
CTaHAapTOB MEXrocyAapCTBEHHbIM CTaHAapTam

Tabnuua OA.1

O603HaveHne CTeneHb
MeX/yHapoAHOro cTaHaapTa | COoOTBETCTBUSA

O603HaueHVe 1 HaMEHOBaHNE MeXrocyapCTBEHHOro cTaHaapTa

CISPR 16-1-1:2010 MOD

FOCT 30805.16.1.1—2013 (CISPR  16-1-1:2006) «CoOBMeCTUMOCTb
TEXHUYECKUX  CPEeACTB  3NeKTpoMarHutHas. TpebosaHus K annapatype
ONA U3MepeHuss napameTpoB  WHAYCTPUa/IbHbIX pajuornoMex u  NnoMexo-
YyCTOMYMBOCTM W MeToAbl M3mepeHuii. YacTb 1-1. Annapatypa Ans usme-
peHns napameTpoB MWHAYCTPUasbHbIX pPaguMonomMex W MNOMexoycTOonyMBO-
ctu. Mpnbopbl AN N3MEPEHN MHAYCTPUA/IbHBIX PaanonomMex»

CISPR 16-2-1:2014 IDT

FOCT CISPR 16.2.1—2015 «Tpeb6oBaHusa K annapatype pngns wus-
MEpPeHUsi  paguonoMex U  MNOMEXOYCTOMYMBOCTM U MeToAbl  WU3MEepeHWs.
Yactb 2-1. MeToAabl M3MEpPEHUs MOMEX W MOMexoycToiumBocTu. W3mepe-
HUSA KOHOYKTVBHbIX MOMEX>»

CISPR 16-4-2:2011 IDT

F’OCT CISPR 16-4-2—2013 «COBMECTUMOCTb TEXHUYECKUX CPefcTB
afleKTpoMarHnTHas. TexHudeckne TpeboBaHus K annapatype [An18 u3Me-
peHns MHAYCTPUasibHbIX paguMonoMex U MOMEXOYCTONYMBOCTU W MeTOofbl
nsmepeHuii. Yactb 4-2. HeonpegeneHHocTw, cTaTucTvka W MoAenuposa-
HWe HOPM. VIHCTpyMeHTasIbHas HeonpeaeneHHOCTb U3MePeHNn»

IEC 61000-4-6:2008 —

*

* COOTBETCTBYIOLLMIA MEXTOCYAAPCTBEHHDIM CTaHAapT OTCYTCTBYET. [l ero yTBEpXAeHNsi pekoMeHayeTcs nc-
nonb30BaTb NEPEBOJ, HA PYCCKMIA A3bIK JAaHHOMO MeXAyHapoAHOro cTaHaapTa.

MpuMeyaHne — B HacTosAweli Tabnvue MCNosib30BaHbl criefytolme 0603HaYEHUsI CTENEeHN COOTBETCTBUSA

cTaHgapToB
- IDT — nAeHTUYHbIE CTaHAapThl;

- MOD — MoAM(ULMPOBAHHbIE CTAHAAPTHI.
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NOCT CISPR 16-1-2—2016

Bubnuorpadus

CISPR 16-2 (all parts), Specification for radio disturbance and immunity measuring apparatus and methods —
Part 2: Methods of measurement of disturbances and immunity

TpeboBaHus K annapaType [ANs W3MEpeHus pajuornomMex W MOMEeXOyCTOWYMBOCTM U METOAbl M3MepeHuid. YacTb 2.
MeTofbl n3MepeHus pagmonomex 1 NOMeXoyCcToNunBOCTM (BCE YacTh)

CISPRHR 16-3, Specification for radio disturbance and immunity measuring apparatus and methods — Part 3:
CISPR Technical reports

TpeboBaHMA K annapaType ANns W3MEPEHUS PaAMONOMEX W MOMEXOYCTOMUYMBOCTM W METOAbl M3MepeHuid. Yactb 3.
TexHuyeckune otyeTbl CUCIIP

CISPR 16-4 (all parts), Specification for radio disturbance and immunity measuring apparatus and methods —
Part 4: Uncertainties, statistics and limit modeling

TpeboBaHMs K annapatype A1 W3MEepeHus paguonoMex W MOMEXOYCTOMYMBOCTM W MeToAbl U3MepeHuid. Yactb 4.
HeonpepgeneHHoCTH, CTaTUCTUKA U MOAENNPOBAHNE HOPM (BCE YacTn)

CISPR/TR 16-4-1:2009, Specification for radio disturbance and immunity measuring apparatus and methods —
Part 4-1. Uncertainties, statistics and limit modeling — Uncertainties in standardized EMC tests

Tpe6oBaHusi Kk annapatype A1 WU3MEpeHus pajuMonomMex W MOMEeXOoyCTOWYMBOCTM WM METOAbl M3MepeHwin. YacTb
4-1. HeonpegeneHHocTW, cTaTUCTVKa W MOLENMPOBaHME HOPM. HeonpegeneHHocTM B CTaHAApTU30BaHHBLIX  WC-
nbiTaHusax AMC

CISPR 22, Information technology equipment — Radio disturbances characteristics — Limits and methods of
measurement
O6opyaoBaHne NHDOPMALIMOHHbBIX TEXHOMOTUI. XapaKkTepuUCTUKL pagunonoMex. Hopmbl 1 MeTofbl n3mMepeHuii

ISO/IEC Guide 99. International vocabulary of metrology — Basic and general concepts and associated terms
(VIMm)
MexayHapoAHbIli METPONIOrMYECKNiA cioBapb OCHOBHbIE U 06LLME KOHLENLMM 1 COOTBETCTBYIOLLME TEPMUHDI

ITU-T Recommendation G.117, Transmission aspects of unbalance about earth
Bonpocsl, kacaroLyecs HeCUMMETPUIN OTHOCUTENbHO 3eMNM NPU Nepejaye CUrHasos

ITU-T Recommendation 0.9. Measunng arrangements to assess the degree of unbalance about earth
CXeMbl U3MepeHUst 47181 OLEHKN CTENeHN HECUMMETPUN OTHOCUTENIbHO 3eM/n

Macfarlane 1.P., A probe for measurement of electrical unbalance of networks and devices, IEEE Transactions on
EMC, Feb.1999, vol 41. N 1, p. 3—14
MpOoGHWK ANA 3MEpPEeHUs 31EKTPUYECKO HECUMMETPUM CXEM U YCTPOIACTB

Mit Staff. Magnetic circuits and transformers, John Wiley & Sons, Inc, New-York, 1947
MarHuTHble Lenu n TpaHcdopmaTops!
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FOCT CISPR 16-1-2—2016

YK 621.396/.397.001.4:006.354 MKC 33.100.10 IDT
MKC 33.100.20

KntoueBble c/ioBa: 3M1€KTPOMarHMTHasi COBMECTUMOCTb, PAaAMONOMEXa, IKBUBAJIEHT CETU, TOKOCHEMHUK, NPOG-
HUK HaNpsHKeHWs1, yCTpoiicTBa CBA3U/Pa3BA3KM, METOZ, U3MEPEHNS

Pepaktop M./ MakcumoBsa
TexHnyeckuin pegakTop B.H. Mpycakosa
Koppektop C. B. CmupHoBa
KomnbloTepHas BepcTtka E.E. Kpyrosa

MognucaHo B neuatb 04.09,2017. dopr.<at60 «841/,. MapHuTypa Apuan.
Yen. neu. n. 8.37. Yu.-u3g n. 7,57. Tupax123ka. 3ak. 1631.
MoAroToB/IEHO HAa OCHOBE 3/1IEKTPOHHOI Bepcum, NpefocTaBIeHHol pa3paboTumkom cTaHgapTa

M3paHo n otnevataHo Bo ®ryn «CTAHAAPTVMH®OPM>. 123001 Mocksa. 'paHaTHbIi nep.. 4.
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