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O‘z DSt CISPR 16-1-2:2013
FOCYRAPCTBEHHBIN CTAHAAPT Y3BEKHCTAHA

TeXHHK BOCHTaJlapHHHF BﬂeKTpOMaFHHT MOCHaI}IyBH
PAIAOXAJIAKHTIIAP BA XAJIAKATT A UNJIAMIINKHA
VJIYALI ATINAPATYPACHUT A KYAUIAIUT AH TEXHUK
TAJIABJIAP BA YIUAII YCYJUIAPH
1-2-Kuem
Paauoxanamnmnap Ba XaJaKHTra YHAAMJITHITHKHE Yidyain anmnaparypacu.
Epnann yekyna. Konaykrus XaJdaKkuriaap

COBMGCTHMOCTB TEXHHYECCKHUX CpeIACTB BJIeKTpOMaFHHTHaH
TEXHUYECKHUE TPEBOBAHUS K ATIIIAPATYPE JUISI
H3MEPEHUSA PAIHOIIOMEX M ITOMEXOYCTOMYNUBOCTH
H METO/bI UBMEPEHUI
Yacre 1-2
Anmaparypa ans HIMEPEHUA PagHONOMEX H NOMEXO0YCTOMYHBOCTH.
Benomorareibnoe obopyaoBanne. KoHAYKTHBHBIE HOMexH

Electromagnetic compatibility of technical equipment
Specification for radio disturbance and immunity measuring apparatus
and methods
Part 1-2
Radio disturbance and immunity measuring apparatus, Ancillary equipment.
Conducted disturbances

Hara Beenenns 29 £/ 2. 3
S O 2T

1 ObaacTe npumMenenns

Hacrosiumit cranmapt spiseTcs 0cHOBONOMArarOIMM CTaH/apTOM, YCTa-
HABIUBAIOLIMM  XapaKTEPUCTUKH M Ka4yeCTBO (QYHKLUHOHMPOBAHHUA YCTPOHCTB
AT U3MEPEHHUA HANPAXKEHUA B TOKA paJHoIioMex B rojoce yactor ot 9 kHz o
I GHz.

Hactosumii crapgapr pacnpocrpasnsercs Ha U3MEPUTENIbHBIE YCTPOHCTBRA
¥ yCTaHABIUBACT TeXHUYECKHEe TPeDOBAHMA K SKBUBAJICHTAM CETH, NPOGHUKAM
TOKA M HANPSKEHHU B YCTPOHUCTBAM CBSI3H IS HHKCKIIAH TOKA B KaBe.

TpeGopanns nacTosmero cransapTa KOMKHBI BEITOMHSITECS HA BCEX Yac-
TOTax W A/14 BCEX YPOBHEH HaTIPSXKEHHMS U TOKA HILYCTPHANBHBIX PaHONOMEX
(UPII) B nipepenax nnamazonos m3mepennit CISPR, yeranopiaeHHBIX 118 mame-
PHTENBHOTO 000pYIOBAHUS.

MeTtonsr usmepennit yeranosienst 8 Oz DSt 1032, obmas uadopmarms
1o omexam riprsesieda 8 CISPR/TR 16-3 [1].

Msnanue obununansHoe E
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Oz DSt CISPR 16-1-2:2013

2 HopMaTHBHBIE CChLIKH

B nacTosiiieM CTaHIapTe WCIOAb30BaHBl CCHUIKH Ha CieAyrollHe CTaH-
JapThL:

TOCT 14777-76 PaguonoMexd WHIyCTpUanbable. TepMHHBI H Onpeeie-
HHUA

['OCT 30372-95 CoBMecTHMOCTh TeXHUYECKUX CPE/CTB JIEKTPOMArHuT-
Hast. TepMHHBL K OHIpe/ie/IeHHs

TOCT 30804.4.6-99 CoBMeCTHMOCTh TEXHUYECKUX CPEJICTB dJIEKTpOMar-
HUTHAg. YCTOMUMBOCTE K KOH/YKTHBHBIM [TOMEXaM, HaBeAeHHBIM paquioyacToT-
HBIMH 21eKTPOMATHUTHLIMY HONAMHU. TpeOoBaHUs U METO/IbI UCTIBITAHMH

O‘z DSt 1032:2010 CoBMECTUMOCTb PaiHO3ieKTPOHHBIX CPEACTB BJICK-
TpoMaruuTHas. PajHonoMexn HHAyCTpHanbHble. MeToss! HUCIIBITAaHMH HCTOY-
HUKOB MHAYCTPHAIbHBIX PaZHOIIOMEX

Of‘z DSt 1038:2003 CoBMeCTHMOCTh TEXHHUYECKHX CPEJICTB JIIEKTpOMAar-
HiTHasA. PamquonoMexy HHIYCTPHATIbHBE OT 000py/0BaHKA HH(OPMALHOHHBIX
Texuonoruit. HOpMsl # METOMBI UCHBITAHUH

O‘z DSt 1187:2008 CoBMeCTHMOCTh TEXHHYECKUX CPEICTB 3JIEKTpOMar-
HyTHasg. PajuonoMexy HHIyCTpHaIbHBE OT OBITOBLIX NPHOOPOB, IEKTpUYE-
CKHMX HHCTPYMCHTOB M aHaJOTHIHBIX yCTpoHcTB. HOpMBI 1 METOTIEI WUCHEITaHUH

O‘z DSt CISPR 16-1-1: CoBMECTHMOCThL TEXHUYECKHUX CPEJICTB
snexTpoMaruuTHas. TexHudeckue TpeOOBaHMs K anmaparype M M3MEepeHHd
PaIONIOMeX U JIOMEXOYCTOHYHBOCTH H METO/bI wsmepennit. Yacte 1-1. Anna-
paTypa JUisl M3MEPEHMs PaJHONOMEX U [OMEXOYCTOH4MBOCTH. Armnapatypa Js
H3MEPEHHUs

Oz DSt CISPR 16-4-2:2012 CoBMeCTHMOCTH TEXHUHECKUX CPEACTB
snekTpoMarauTHas. HeollpeeneHHOCTh H3MEPEHUH B 0071aCTH IEKTPOMATHUT-

HOM COBMECTHMOCTH

ITpumeuanne - [Ipy nmonk3oBaHil HACTOALINM CTAH/IAPTOM nesgecooBpasHo HPOBEPHTE
JeliCTBIE CCHUIOMHBIX CTAHAGPTOB Ha TEPPHTOPHM Y 30CKUCTaHa IO COOTBETCIBYIOIEMY yKa-
3TN0 CTAHAPTOB, COCTABICHHOMY Ha 1 SHBaps TEKYHETo roja, i IO COOTBETCTBYIOMMM
HHOPMAIMOHHEIM YKa3aTesaM, OmyO/MKOBAHHBIM B TEKYUIEM TOTY. Ecnu cchUIOYHbIE 10-
KYMEHT 3aMeHeH (M3MEHeH), TO IPH NONb30BAHMH HACTOAIIAM CTAHAAPTOM CHIEJIYET PYKOBO-
ACTBOBATHCS 33AMEHEHHBIM (M3MEHEHHBIM) CTaH/1aPTOM. Eciau ccuutouHpll TOKYMEHT OTMEHEH
e3 3aMeHbl, TO MOJIOKEHHE, B KOTOPOM JaHa CChUIKa Ha HEro, NPUMEHSETCH B HacTH, HE 3a-

TPATHBAIOMIEH 3Ty CCBUIKY.
3 TepMuHbI B ONpeResieHA

B macrosuieM  crasjapre npuMenesr repmunbl o FOCT 14777,
I'OCT 30372, a Taxke CleAylollye TEPMAHBL ¢ COOTBETCTBYIONMMH ONIPE/ie/c-

HHSMU:
3.1 apryMeHT NOJHOIC CONPOTHBJICHHS: PeakTnpHas HacTh MOJHOTO

COTIPOTHBIEHHS, COOTBETCTBYIONIAs PasHOCTH Hada/bHBIX dra3 HAUPHKEHHUA U
g, o e S
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Oz DSt CISPR 16-1-2:2013

3.2 acaMMeTpuuHBIi dkBHBaTeHT ceTH; ADC: YeTpolcTRo 1Ia m3Me-
peHMst (I HHXEKUWH) 00LIEro HECUMMETPHYHOTO (aCHMMETPHUHOT0) HaTps-
KeHHs (HanpsbkeHus o0ILIero peskuMa) B HeIKPAHUPOBAHHBIX CHMMETPHUUHBIX
CHTHATBHBIX JMHUAX (HapuMep, TeNeKOMMYHHKALHOHHEIX) MPH NOAABICHUHI

CUMMETPUYHOTO CUTHANIA B IMHUM (CHI'HATa UG (QEPEeHIMATBHOTO PEXIMA).
Ilpameyanne - Maorna ADC HasksaoT Y- 06pasHbEIM dKBUBAIICHTOM CETH.

3.3 satyxanme upH npeoGpasoBaHuu 00WEro HeCHMMETPHYHOrO
(acummerpu4HOro) wanpsukenus: OTHouweHHe OOINET0 HECHMMETPUYHOTO
(aCHMMETPUYHOTO) HANPAKEHHS HA 3@KHMaX CXEMBl K HEXKeNaTelbHOMY CHM-
METPHIHOMY HAIIPSDKSHHIO, BO3HHKAIOUIEMY Ha 5THX 3aXHAMax NPH HaIWIUH
YKa3aHHOTO OOIIEro HECHMMETPUUYHOIO (ACHMMETPHTHOTO) HANPSKEHHS.

Hpmveyanue - B Hactosinem cranmapre [t 0GO3HAYCHHS 3aTyXaHus npu mpeobpa-
30BaHHMH 0611181“0 HCCHMMCTPHYIHOTO HAUPSDKCHHUSA IIPHMCHCH TCpMHH «3aTyXaHHue UpoHOIh-
Horo npeoGpazosanus (31I1)», cooTsercrByromumit Tepmuny «longitudinal conversion loss
(LCL)» , npusenennomy B CISPR/TR 16-4-1 [2].

3.4 MoayJib MOJIHOTO CONPOTHBJIEHHNA: AKTHUBHAS YacTh TONHOTO CO-
- IPOTHBJEHHS COOTBETCTBYIOIIAsS OTHOUIGHUIO aMIUTHTY/ HAUPSKEHHS M TOKa
(cABMr (pa3 He YUHTEIBACTCSH).

3.5 HeCHMMeTpPHYHOE HANPsSKeHHe: AMIUIUTY/1a BEKTOPHOIO HaNpsKe-
Hust V, uiu V, u3Mepsierca B cooTBeTcTBHH ¢ 3.6 u 3.8. HecummerpuuHoe Ha-
NPSOKEHUE TpeacTaBiaeT coOOH HarpsikeHue, H3MEepeHHOe NpPH IOMOIM V-
00pa3zHOro 3KBUBAJICHTA CETH ITUTAHKS.

3.6 obuiee HeCUMMETPHYHOE HANPSIKeHHe (ACHMMETPHUHOE HANps-
senne): Hanpsoxernue BY moMexu, BosHHEKaIOIIee MEXIY SIeKTPUIeCcKoll cpejl-
He# TOYKOH CETEBBIX 3AKMMOB M 3eMIICH, paBHOE NOIOBHHE CYMMEI BEKTOPHBIX
HanpspkeHult V, u Vi, 1.e. (V,+ Vi)/2.

[Ipumeuanue - WHorga obmiee HECUMMETPUYHOS (RCHMMETPHYHOE) HANpSKEHHE Ha-
3LIBAIOT HANPKeHHEeM OOINEro pexuMa.

3.7 onopuoe 3azemienne: CoelliiHeHWE WM TPOBOAAIIAS [IOBEPXHOCTE,
- TIOTEHIIHAJ KOTOPOH MCMONB3YETCsA B KayecTBe OOIIEro HYJIEBOro ITOTEHIHAIA;
Ha paKTHKe - IU1aCTHHA 3a3eMIEHUA (MeTaTHYECKUH JTUCT, ITOAKIIFOYEHHDIH K
wpHe 3aseMieHnd). K onoproMy 3azeMJICHHIO MOIKTIOHAOT H3MEPUTENBLHOE
obopyaoBaHKe U ucnbiTyeMoe Texuudeckoe cpenctso (TC).

3.8 cummerpuynoe Hanpsixenne: Hanpsixenue Boicokodacrotaoi (BY)
[IOMEXH, BOZHUKAIOLIEEe MEXKAY ABYMs NPOBONAMU B IBYXIIPOBOIHOM CXEME, Ta-
KoM Kak ofHo(asHas ceTs nuTanud. Ecmu V) - BeKTOpHOE HalpspKeHHe Mexy
OJIHMM H3 CEeTEBBIX 3aXHMOB M 3eMJiel, V), - BexropHoe HanpsKeHHe MEMKIY
IPYroM CEeTEeBHIM 3&KHMOM H 3eMJIEH, TO CHMMETPHYHOE HalpsKeHHe THpe(-

CTaBjAeT COOOH PazHOCTE BEKTOPOB V- V.

HpHManHHC B HHOF}I& CHMMETPHYHOC HANPAXKCHHE HA3BIBAIOT HallpsKCHHEM ,ZLPI(})-
hepeHIMaNbLHOTO PEXKIMA.

3.9 exema cTa0dMAN3ALHHA NOAHOTO conpoTuBiaeHus: CxeMa 3KBUBaJIEH-
Ta CETH, 00ECNEeYHBAIOIEro CTAOUIBHOE OJHOE COMPOTHBICHUE IIPH HCUBITA-

ausx TC.
[TpuMeuanus




O‘z DSt CISPR 16-1-2:2013

1 TepmuH «cxeMa CTaOHTM3ALNH TIOHOTO COTPOTHBACHHAY YaCTO HCNOIB3YeTcs Kak
CHHOHHM TEPMUHAA «aCHMMETPHAYHbIH SKBABATICHT CCTHY.

2B O‘z DSt 1038 ans 00603HAUCHUA CXEMBI crabui3aiiy MOJHOTO CONPOTHBIECHMA,
IPUMEHAEMON IPH H3MEPEHIAX VPIT Ha OpTax CBSI3H, HCHONE3YETCH TCPMUH «IKBHBANCHT
FIOJTHOTO COTIPOTUBIICHMSA CETH, DIICC».

3 ADC npescrasigeT coOO# PasHOBHIHOCTL CXCMB cTabUAK3ANUY FIOJHOTO COMpPO-

THRJICHHA.

3.10 yerpoiicTa cBA3H/PasBA3IKM: Verpoiicra, IpeqHasHaveHHbIe 1A
prokekimy BU CHrHajioB B IUTAlOLIME W MHBIE LENH HCTIBITYEMOTO TC npu
oGecredeHny MaJOr0 BAMHSHUA Ha APYTHE LUEMH W 13 USMEPCHNA HAPIKCHIA
koHaykTuBHBIX PIT.

3.11 skBusanent cerd naranus; DCIL YeTpoiictBo, 0becIieanBaroIee
HOPMHpPOBAHHOE TIOJJHOE CONPOTUBICHHE CO CTOPOHDI 3KUMOB JUIS [IOJKTI0qe-
aus ucnsiryemoro TC, mojady HANPSOKEHUA VPIT na uamepurens VIPTI u pas-

BSI3KY CXEMBI HCIIBITAHAA C CETBIO TTMTAHMAL

[Ipumeyanne - CymecTByIOT B2 OCHOBHEIX BHJZ ACIT: V-obpazusii ICTI, obecne-
GHBAIOIIAN W3MEpeHHe HeCHMMETPHUHOTO HANPAKCHUA, 1 nenbTaodpasusit JCII, obecne-
GHBAIOIIHE H3MCPEHWE CHMMCTPHUHOIO M OOIIEro HeCUMMETPHIHOIO (aCHMMETPHYHOTO)
HANPSOKEHHA 10 OTHETPHOCTH. TepMUHBL «CXeMa cTabRIH3ALMHA TOJHOT0 COMPOTHBICHID) U
«V-06pasmbiil ICII» B psazie cAyHACB HCTIONL3YIOT KaK pPaRHO3HAYHBIC (B3aUMO3AMEHSIEMBIE).

4 DKBHBAJEHTHI CETH NMUTAHHH

ICTT Heobxoaum i obecnederns yCTaHOBICHHOIO 3Ha9CHHA II0JHOTO
COTPOTUBICHUS Ha 3AKHMMaxX MCIBITYEMOTO TC Ha BBICOKHX 4acTOTax, HU3071d-
[} W3MEPUTENHHOM anmnapaTypel OT BRICOKOYACTOTHBIX CUTHAJIOB B CETH NHUTa-
Hysl, IOJA4YH HANpsHKEHHs KOHAYKTHBHBIX VPIT na usmepurens MPTL

CyliecTBYIOT [IBa OCHOBHBIX BHIA ICTL: V-ob6pazuasiit 3CII, ¢ MOMOIIBIO
KOTOPOTO M3MEpSI0T HECAMMCTPHYHOS HANPXCHAC xoupyxrusupix WP, u
nenpraodpasueiit OCII, oBecTeuHBAIOIIAN U3MEPEHHe CUMMETPIHIHOTO B 001Ile-
ro HECUMMETPHIHOIO (aCHMMETPHYHOIO) HAMPKEHAS WPIT no OTHENBEHOCTH.
SCIT mosmkes uMeTh 3aXAMBL «CeTh» JUIs TOAKIOHEHUA K CCTH 3K TPOHHTA-
aus, 3axuMbl «HcmerTyemoe TC» sl NOAKIIOUEHHUS HCMBITYEMOro TC, BY
paspeM «M3mepureb WPIT» sl HOIKIFOUESHS U3MEPUTEIL H KIEMMY 3a3¢M-
neHvsl.

JCIT gomkeH OBITH OCHAIIEH DKPaHHPOBANHBIM kaleneM s MOAKIOYE-
HYSL K CETH DIEKTPOITATAHNS M MMETh 3aKHUM JUISL 3a3¢MIICHAT SXpaHa kabens.

[pumeyanus

1 Npumepst cxem DCIT IPHBEAEHDI B IPHIOKCHIH A.

7 B nacTosuieM pasjielie yCTaHOBNeHs! TpeOoBatid K HONHOMY COHPOTHBIICHHIO U
pazsaske DCII, BxmoUas COOTBETCTBYIOUINE MeTOo/ bl HX HaMepeHHs. HexoTopsie HCXOAHMIE
nanHsie B 000CHOBaHHE HEOMpPE/ICICHHOCTH H3MepeHHH HANPIKCHUA HPII ¢ mpuMeHeHHEM
JCTI npueeaennt B CISPR/TR 16-4-1 [2] O°z DSt CISPR 16-4-2 (6.2.3).
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4.1 Mloanoe comporusiaenune JCII

3HaveHnd MOAYJs BXoJaHOTO nojiHoro cornpotusiienus JCIL, usmepenHo-
ro Ha 3aKHMaxX A NOAKTIOHeHUS HCIbITyeMoro TC OTHOCUTENBHO ONOPHOIo
3azemieHus, Koraa pasnpeMm «Mzmepurens MPID» Harpyker Ha conpoTHBiIeHHE
50 €, u apryMeHTa MOJIHOro CONMPOTUBIEHUS JO/DKHBI COOTBETCTBOBATh TPebo-
BAHUSM, IPUBEIEHHBIM HIXKE.

[Tossoe conpotuBnenne Ha 3axumax «Mcnwityemoe TC» BCIT onpene-
JSIET TIOJTHOE CONPOTUBIEHHE OKOHEYHOH Harpy3Ky CO CTOPOHBI HCIIBITYEMOTO
TC. Hooromy, ecnn pazvem «Mamepurens MPID» He moaximoyeH K H3MEPUTETIO
WPI1, on pomxken ObITh HarpyxeH Ha conporunienue 50 Q. Jlns obecnevenus
TOYHOCTH Harpyskd 50 (2 ciexyeT MCIIONb30BATE JIMOO BHYTPH, AMO0 CHapyXu
DCIT arrentoarop 10 dB, koadduLiHeHT cTosUeH BOIHEBI 110 HAIIPSOHKEHHUIO KOTO-
poro (¢ no6Go# CTOPOHBI) He AOJDKEH MpeBBIIAaTh 3HadeHuH 1,2 - 1. 3HaueHue
3aTyXaHHA ATOTO ATTEHI0ATOPA JIOJDKHO YYUTHIBATHCS IIPH W3MEPEHHH K03hhH-
muenTa xanubposku ICI1 B coorBeTeTBUM ¢ 4.10.

TNosnHoe COMpPOTHBICHUE MEX/TY Kb 13 3akuMoB «cneiTyemoe TC»
(32 HUCKIIIOYEHHEM 3aXHMa 3aIIMTHOTO 3a3eMACHHUA) U ONOPHBLIM 3a3eMiIeHUEM
JAOIKHO YIOBIETBOPATH 3HAYCHHSM B COOTBETCTBHH ¢ 4.2 - 4.6 npu mobom 3Ha-
YSHUH BHELIHETO MOJHOTO COMPOTUBICHMUS, BKIIIOUAsh KOPOTKO3aMKHYTYIO LEIb,
COEMHAIOLIYIO COOTBETCTBYIOIIMIA CETeRBOH 3aKHM K ONOPHOE 3a3eMIIeHHE. JTO
TpeboBaHHe OMKHO BBITOMHATHCS /Ul BCeX TEMITEPaTyPHBIX PEXHMOB paboTsl
DCT1, ykazanusix B TexHuueckodl goxkymentanmu Ha OCII, Brmowas maxcu-
MAlBHYIO TEMINEPATYPY, W /IS BCeX 3HaUeHHH MHUKOBBIX TOKOB, BKIIOYas MaK-
CHUMaJIbHOE 3HAYEHUE,

Eciaun TpeboBaHue K apryMeHTY IIOJHOIO COTPOTHBIEHHS BBITOIHHUTE HE-
BO3MOXKHO, €r0 H3MEpeHHbIE 3HAYEHHUS CIICNYeT y4ecThb IpU OIpefeleHHH CO-
CTaBIFIOLIMX HeOnpeeleHHoCTH m3MepeHnit B cooTseTcTBur ¢ Oz DSt CISPR
16-4-2. Pexomenjanyu IO pacyeTy COCTABSIOMIEH Heollpe/esieHHOCTH, 00y-
CJIOBJIEHHO TIpeBbIHICHHEM JOIYCKa 10 3HAYEHUIO apryMeHTa [OJIHOTO CoNpo-

THBICHHUA, ITPHBCACHL! B HPRJIOKEHIH B.

[pumeuanue - Tak kak coeauHuTeNpHME Kabeny nenmTyemoro TC ne npeanaznave-
Hbl U719 padOTH Ha BRICOKHMX uactoTax (ceeuue 30 MHz) uzMmepenue 3sHaYCHUA MOMHOTO CO-
npotusienns DCIT cregyeT MPOBOIUTL CO CTEIHATBHBIMEA HEPEXOIHHKaMH, 0becreynBao-
[MMHE KOPOTKHE Coe/rHeHnA. BHOCHMOE 3aTyXaHHE HEPEXOAHHKOB M JUIHHA WX MPOROJOB
JIOIKHET OLITH YUTEHB! ITpH kanudposke.

4.2 V-oBpasublii yxsuBatent cetn nuranns 50 Q/50 uH + 5 Q
(1a1s nosocet yactot o1 9 10 150 kHz)

3HaueHHs MOJYJIS ¥ apryMeHTa BXOHOro nonHoro conpotusienus JCII
B 3aBMCHMOCTH OT 4acTOTEI JOJDKHBI COOTBETCTBOBATH YKa3aHHBIM B Tabmuue 1
¥ Ha pucyHke la). JonycTHMoe OTKIIOHEHHE MOXYJIs MOTHOTO COIPOTHBICHUSA
pasno + 20 %, aprymenra - £ 11,5°. '




O‘z DSt CISPR 16-1-2:2013

Tabnuna 1 - 3HaueHus MOy U apryMEHTa I1OJTHOTO CONPOTHRICHMSA
V-06pasroro DCIT 50 (/50 uH + 5 Q (pucyHok la)

Yacrora, | 3Hauenve | 3Hagemme | Hacrtota, | 3HadeHwe | JHaUCHHE
MHz MONYNA | apryMeHTa MHz MOXYISE | apryMeHTa
[TOJIHOI'O | HOJHOro IIOJHOTO | TOJHOIO
COMPOTHB- | CONPO- CONIPOTHRB- | COIpPO-
neHus, (Q | THBICHM, nenus, | THBJIEHUS,
0,009 5,22 - 26,55 0,060 16,77 56,23
0,015 6,22 - 38,41 0,070 | 19,04 55,40
0,020 7,25 44,97 0,080 21,19 54,19
0,025 8,38 49,39 0,090 23,22 52,77
0,030 9,56 52,33 0,100 25,11 51,22
0,040 11,99 55,43 - 0,150 32,72 43,35
0,050 14,41 56,40 - - -

Ipumeuanme - V-o6pazusiii 3CI1 50 /50 pH + 5 €2, BXOHOE [IONHOE COIPOTHBIIE-
HEE KOTOPOIr0 COOTBETCTBYET TPEGOBAHMAM, YCTAHOBICHHLIM B 4.3, IOTYCKACTCS IPUMEHSTH
B nojoce gactot ot 150 kHz no 30 MHz.

4.3 V-o6pasnpiii 5kBuBaeHT ceTH nutanus 50 Q/50 pH
(a7n mostoewt vactot ot 0,15 no 30 MHz)

3uauenus MOy M apryMeHTa BXOHOro romHoro conporusienus ICII
B 3aBHCHMOCTH OT YaCTOTHI JJOJDKHBI COOTBETCTBOBATH YKa3aHHBIM B Tabiuue 2
# Ha pucyske 1b). JlomycTHMoe OTKIOHEHHE 3Ha4eHHU MOy JI0JTHOTO CONpO-
THBIIEHAS JOJBKHO GBITH paBHO + 20 %, aprymenTa - £11,5°.

Tabauua 2 - 3HaUeHMsE MOAYJISA H apIyMEHTa BXOIHOTO MTOJIHOIO
compoTupiieHus V- o6paznoro DCII

50 Q /50 pH (pucynok 1 b)

H YA

YacroTa. | 3Hauenme | 3mauenme | UYacrora, | 3HaueHme | 3HaueHHe
MHz MOAYNA | apryMeHTta MHz MOJYJISL | apTyMeHTa
[IOJIHOTO TIOTHOTO ITOJTHOTO TIOJTHOTO
COMPOTHUB- |  COIPO- COIIPOTHB- |  COIPO-
nenus, ) | TUBIEHHS, nepns, £) | THBJICHHUS,
3 4 5 6
46,70 0,40 46,46 21,70
43.11 0,50 47,65 17,66
38,51 0,60 48,33 14,86




Oxonyanue 1adbIuns 2

Oz DSt CISPR 16-1-2:2013

1 2 3 4 5 6
0,25 42,18 32,48 0,70 48,76 12,81
0,30 44,17 27,95 0,80 49,04 11,25
0,35 45,52 24,45 0,90 49,24 10,03
1,00 49,38 9,04 5,00 49,98 1,82
1,20 49,57 7,56 7,00 49,99 1,30
1,50 49,72 6,06 10,00 49,99 0,91
2,00 49,84 4,55 15,00 50,00 0,61
2,50 49,90 3,64 20,00 50,00 0,46
3,00 49,93 3,04 30,00 50,00 0,30

4.4 V-06pasnblil oKBHBageHT ceTd nuTanusa S0 Q /S pH +1 Q

(a1s monockt wacror ot 150 kHz go 108 MHz)

3HaueHHs MOIYJA M apryMeHTa BXOJHOTO TonHoTo conpoTubienus JCII
B 3aBMCHMOCTH OT YacTOThI AOIDKHBI COOTBETCTBOBaTh YKa3aHHBIM B TabmHIe 3
¥ Ha pucyHke 2. JlonycTuMoe OTKIOHEHHME 3HAYEHUS MOJIYJIS NOJIHOTO COIPO-
THBIeHHA paBHO + 20%, apryMenta - £11,5°.

Tabnuua 3 - 3nadeHus MOIYJIA U ApryMeHTa BXOIHOI'O MOJHOTO
conportusienus V-o6pasuoro DCII50 Q/5 pH+1Q

(pucyHox 2)
YacroTa, 3Hauende | 3HaUYeHHE YacTorTa, 3uaveHde | 3HaueHHE
MHz MOJLY TSI aprymMeHTa MHz MOZYJIs apryMeHra
ITOJIHOTO CO- | IOJTHOTO CO- TIOJIHOTO CO- | IIOJTHOTO CO-
MIPOTHB- npo- IPOTHB- Ipo-
nenus, 2 | TUBJIEHHS, nenus. () | THBIEeHHS,
0,15 4,70 72,74 4,00 46,33 21,63
0,20 6,19 73,93 5,00 47,56 17,62
0,30 9,14 73,47 7,00 48,71 12,80
0,40 12,00 71,61 10,00 49,35 9,04
0,50 14,75 169,24 15,00 49,71 6,06
0,70 19,82 64,07 20,00 49,84 4,55
1,00 26,24 56,54 30,00 49,93 3,04
1,50 33,94 46,05 50,00 49,97 1,82
2,00 38,83 38,15 100,00 49.99 0,91
2,50 41,94 32,27 108,00 49,99 0,84
3,00 43 98 27,81




Q‘z DSt CISPR 16-1-2:2013

MoAyns BXOHOTO TTONHOID CONPOTHReHHA, (2
ApPryMeHT BXOIHOTO OIHOTO CONPOTHBICHNS, ...

Moy ab BXOAHOIO HOTHOTO CONPOTHBIIEHI, {2
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b) Jlnst momockt wactot 1o O°z DSt CISPR 16-1-1 (010,15 mo 30 MHz)

Prcynok 1 — 3nayeHne MOAYIIS U apIyMEHTa BXOHOI'0 [IOJIHOTO
conpoTusierns V- o6pasnoro DCI1
B cOOTBETCTBEM ¢ 4.2 1 4.3
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Mony b BXOMHOIO HOAKOTO CONPOTHRACHHS, {2
ApPryMeHT BXOLHOIO MONHOTO CONPOTHRIEHNS, ...

PucyHok 2 - 3HaueHHe MOyt U apTyMEHTa BXOHOI'O MOJIHOIO
conporusnenus V-obdpasaoro 2CII B
cooTBeTcTBUU ¢ 4.4 (115 nosoc yactor B u C - no
O‘z DSt CISPR 16-1-1) (o1 0,15 no 108 MHz)

4.5 V-00pa3ubtii 3xBHBaNeHT ceTH nuTanust 150 Q (a1 noxocel
gactoT oT 150 kHz n0 30 MHz)

3HayeHHe MO/YAsS BXOAHOTO MOJHOro cornpoTuBiesus pawHoro DCIT
J0/KHO ObITh (150 £ 20) Q ¢ apryMeHTOM NOJHOIO CONpPOTHUBIEHUS, HE Ipe-
BhILIAOKUM 20°.

4.6 JeapTao0pasubiii 3KkBUBaNMeHT ceTH nuTanusa 150 Q (zaa nojocw
gactor ot 150 kHz o 30 MHz)

3HaueHre MOAYJS BXOJHOIO TIONHOrO coNpoTuBaeHus gaHHoro JCIT
somxro 68t (150 £+ 20) Q ¢ apryMeHTOM TIOJIHOIO COIIPOTUBIEHHA, HE Npe-
seraompM 20° kak Mexay saxumamut «Mceneityemoe TC» M onopHBIM 3a3eM-
JAeHHeM, Tak ¥ Mexay asyms saxuMamu «Hcnsiryemoe TC», coeqMHeHHBIMHA
BMeECTe, M OITOPHBIM 3a3EMIICHUEM.

Jng wsMepenus cuMMerpudHoro HampsokeHus MPID sksuBanent ceru
JOJDKEH COEPIKATh PKPAHHPOBAHHBIA CHMMETPUPYIOILMIA Tpancgopmarop. s
Toro, 4toOnt u3bexaTs WIYHTHPOBAHUS H3MEPseMOH LENy, 3HAUEHHE II0JHOIO
COTIPOTHBIICHHUS IKBUBAJICHTA CETH M1 CHMMETPHYHOIO CHIHAJA JOJIKHO OBITh
ne menee 1000 Q Bo Bceil paboueil nonoce gactor. Hanpsokenue, naMepsieMoe
usmepuresem MPTL, 3aBucUT OT HOMUHABHBIX 3HAYEHHH JIEMEHTOB, BXOISIIMX
B cxemy OCIT, u xosdduuunenrta tpanchopmaunu. DCII gomxen ObTh Kamub-
POBaH. g

VA
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4.6.1 Cummerpus 1eJLTA00pPasHOro 3KBHBAJICHTa CETH

CTerieHb CUMMETPHH CXeMBL A€1bTA00pasHOro HKBHBaNCHTA CETH JOJDKHA
OBITh TaKoii, YTOOB! Hajuupe OOIIero HeCHMMETPHYHOIO HAaNpsHKeHHS He OKa-

3BIBAJIO CYHICCTBEHHOIO BIIHAHNA Ha H3MepeHue CUMMETPHHYHOIO HanpAKeHUA.
HpHMeanI/Ie - Creriesb CHMMETPHE HAMEPAIOT ¢ NOMOIIBIO CXEMBL, HpﬂBC,I{@HHOﬁ Ha

pHCYHKE 3.

Henpraobpa3tblil SKBHBANICHT CCTH NUTAHHA
Hamepurens UPII

e

. Teneparop

R - pesucrops! corporusiennem 200 €2 ¢ JOTYCTUMBIM OTKIIOHEHHEM HE bonee 1 %;
P;, P; - zaxumel «Hemsrryemoe TC» OCI
U, - HanpsDKeHHE TeHEepaTopa;
U, - H3MepsieMOe CHMMETPHYHOE HAPSKEeHIe

Pucynox 3 - Cxema U3MepeHUsi CUMMETPHH JIeIBTa00pa3sHoro
DCIT mpu U3MEPeHUN CHMMETPHYHBIX HANPSHKCHUH

Hanpsoxenve U, NOJalT OT I'eHepaTopa, HMEIOIero BHYTPEHHEE MI0IHOe
conpotusienre 50 , Mexy CIOPHBIM 3a3eMIICHHCM K obmmeit Toukoil nBYX
pesnctopos conporusnerrem 200 O +1 % xaxmblil. Hpyrue BHIBOABI 3THX pe-
3UCTOPOB MOAKIIOYAIOT K 3akuMam «HcneITyemoe TC» aenpraodbpasnoro ICIL

Hanpsxenne U, N3MepSIOT B IIOJIOKEHHH IEPEKIIOIATE s [Jst H3MEpeHHA
CHMMETPUYHOIr0 HampsikeHus. OTHOIIEHHE U/U, nomxHo Owprth Oonee 20

(26 dB).
4.7 Pa3BsizKa
4.7.1 TpeGopanus

I Toro, yToGht Ha moGOH YacToTe MCKIMOYUTE BIMAHIE MELIAIONMX
CUTHAIOB B CETH THTAHHA U €€ HCH3BECTHOIO ITOJIHOrO COMPOTHBJICHUA Ha pe-
3ynpTaThl u3Mepenuii Hampsxews VPIL, nomxxa OuiTh oObecrieyeHa COOT-
BETCTBYIOIIAs MMHHMAaJIbHAs pasBi3ka (KodpuIHeHT Pa3BA3KK) MEXAY Kaxk-
ABIM CETEBBIM 3@KHMOM ¥ pasbeMom «H3mepurens WPIl» npu 3amagHOH Ha-
rpy3ke COOTBETCIBYIOMEro 3axuma «kenpityemoe TC». Jannoe TpeGopanue
YCTaHABIHBAIOT HEMOCPEICTBEHHO s V-o6pazsoro DCII (be3 gomonHuTeNs-
nefl ¥ GUIBTPOB). 3HAUCHUSA MHHHMAILHON pa3Bsi3ku V-
sejeHb! B Tabsme 4.
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Tabnuua 4 ~ 3Ha4eHUs MUHUMAIBHOM pasBsasku V-o6pazunix DCIT

Paznen Bua V-o0paszroro | Tlosoca vactor, MusumansHas
OCI1 MHz pa3sBgska, dB
4.2 50 Q/50 uH+ 5 Q 0,009 - 0,05 0-40*
0,05 - 30 _ 40
4.3 500/ 50 uH 0,15-30 40
4.4 50Q/5uH+1Q 0,15-3 0 —40*
3-108 40

IIpumeuanue - 3nadenus, OTMEUYEHHBIE 3HAKOM «*), THHEHHO BO3PACTAIOT ¢ VBETHICHH-
eM JorapudMa HacToThl.

Tipumeuanue — [l nojgaieHys noMeX Ha CETEBBIX 3aKHMaX MOXKET NoTpeGoRaThes
aononHaTensHas Guastpanus sue DCIT Oz DSt 1032,

4.7.2 MeToa u3mMepeHust

Cxema yCTAaHOBKM JUIsl M3MEPEHHS 3HAYCHHS MUHHUMAIIBHON Ppa3BsI3KH
npejactasieHa B npuiaoxkenuu C na pucynxe C.1. Crauana usMmepsiror curnan U,
Ha COMNMpOTHBIEHHH Harpysku 50 ) mpu DOJHOM CONPOTHBIACHHH HCTOYHMKA
50 €. 3aTeM 3TOT UCTOYHHMK CHTHAJA BKJIOYAIOT MEJKAY COOTBETCTBYIOIMM 3a-
KUMOM CeTH M ONOpPHBIM 3a3eMJIEHHEM; COOTBETCTBYIOU{ME 3aUMEI «HCITsl-
tyemoe TC» Harpyxaror Ha conporusiaeHue 50 Q2 v Ha pazseMe «li3MepuTens
HPID» (marpyxesHoM Ha conportusieHue 50 () M3MEPSIOT BBIXOJIHOE HAIps-
xerne U llpym u3MepeHuMM pasBsi3KM JIOJDKHO YUMTHIBATBCS 3aTyXaHWe aTTe-
HIoaropa, ykazanHoro B 4.1 (10 dB). TpeGosanune no passsizke JOJIKHO BBIITOJN-
HATBCSE [JI1 BCEX CETEBBIX 3KHUMOB U 3axuMoB «Mcenbityemoe TCx». Ecnn Ha-
I'Py3Ka Ha APYTHX CETEBBIX 3aKMMax BIHsET Ha Pe3yJIbTaThl M3MEPEHHI, TaHHOe
TpeGoBaHHE AOJKHO BBIMOJHATECS, KOTIA APYTHE CETEBBIE 3aKHUMBI PA3OMKHY-

Thl BJH 3aMKHBYTBI HAKOPOTKO.
Hpﬂ ITOM JOJIZKHO BBITTONHATECSH HEPABEHCTBO!

Ui- U; 2Fp + A, (1)

rjae: U, - onopHoe HanpsiKeHWe Ha ceTeBhIX 3axuMax, dB (uV);
U, - BpIxogHoe HampspkeHHe Ha paszbeMe «Hsmepurens MPIT», dB

(WV);

ku), dB;

Fp - TpeboBaHHe K MHHMUMANBHOH pazBaske (KOIQHUIUEHT pasBis-

A - 3aTyxaHue BCTPOEHHOIO arteHaropa, dB.
Ipumeuanue - Tak kax coenunutensHeie Kabenu ucneiryemoro TC He npennasnave-

HBI 1718 paboTH! Ha BBICOKHX vacToTax (cBhimie 30 MHz), msmepenne xoaddunmenra paspss-
KM ClieflyeT NPOBOAMTEL CO CHEHHANLHBIMM NEpexoiHHKaMH, oDecreddBAIOIHME KOPOTKHE
coeausenus. Mamepenne U; JOMKHO NPOBOAMTHECS ¢ HOMOWBIO Nlepexoia, HpeIHa3sHAUCHHO-
ro A7 DOAK/TIOUeHHS UCTOYHHKA CHTHATIA. i

iai
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4.8 MakcnmaipbHblii pabounii TOK 1 najjedne HaUPSUKeHH CeTH

MakcAMaIpHOe 3HAYeHVe YCTaHOBHBIIErocs pabodero ToKa M Makcy-
MATEHOE 3HAYCHNE IMKOBOTO pabodero TOKa JOMKHBL ObITh U3BECTHEL.

HanpsokeHye, M0JaBaeMoe Ha UCTIBITYEMOe TC, 0MKHO COCTaBIATH HE
MeHee 95 % ceTeBOro HampsykeHus Ha ceteBsX 3akuMax DCIL

4.9 IloacoeanueHne K ONOPHOMY 3a3eMJICHHIO

[Tpn ucnprranusx TC HEKOTOPBIX THIIOB MOXKET toTpedoBaThCA BKITIOUEC-
HUe COINPOTHBIEHHS B NPOBOJ, coeaunsronyi TC ¢ ONMOPHBIM 3a3EMIICHUEM B
JCTI, yxazaHHpix B 4.2 1 4.3, UCX0ad H3 TpeGoBaHyil TEXHUYECKUX TOKYMCHTOB
Ha NpoAyKuuio. JaHHOE COIPOTHBICHHE BKIIOIACTCA B TOHKY X, OTMEHEHHYIO
Ha 333eMJITIOIEM MPOBOJIE Ha PHCYHKax 4 5. BxmodaeMoe B IIPOBOJ COIIPO-
THBJIEHHE MpeCTaBiseT cobOH KaTymKy MHAYKTHBHOCTH 1,6 mH uau comnpo-
THBlIEHUE, YAOBIETBOPAIOIIES TpeGOBAHMIO K 3HAYCHHIO [OJIHOTO COMPOTHBIIE-
Hus B cootnercTBEM ¢ 4.2 unH 4.3 - 174 COOTBETCTRYIOLIEH I10JJOCHI YacTOT.

ITpumeganye - B nensx Ge30macHOCTH HeOBXO MO HCKIIOUHTL pesucrop 5 2 B co-
OTBETCTBUH ¢ 4.2.
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TIpumeyanue - HOMHHATBHBIC 3HAMCHUA 3/IEMEHTOR IPHBEACHRI B TIPHIOKEHHH A,
tabmana A1

Pucynok 4 - [Tpumep V-00pa3HOro DCIT 50 Q/50 uH+5 Q
8 cOOTBETCTBHH ¢ 4.2

i
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[Mpumeuanue - HOMHHANBLHBIC 3HAYCHUS ICMEHTOB IPUBEACHL] B IPMIIOKEHUY A,
Tabauuel A2 - A4,

Pucynox 5 - [pumep V-o6pasuerx DCIT 50 /50 uH, 50 Q/SpyH+ 1 Q
u 150 Q B cooTBeTcTBHH € 4.3 - 4.5

4.10 Kospdunuent karmbpoBkn V-00pa3Horo 3kBHBaJIEHTA CETH
NUTAHHSA

[Tpu BeImondenuu MaMepenui Harpsokenus MPII aeobxoanmo 3Hate xo-
spduument kanubposku DCIT (3aryxaHme Mexay 3axumamu «HcnsiTyeMoe
TC» V-o6pasznoro 2CIT u pazsemom «Mamepurens MPII»). Tlpouenypa name-
penns koshduurenTa KaTMOpOBKY NIpuBeneHa B A.8.

S MpoOHuKH TOKA H HANPHKEHUA
5.1 IIpoGHUKH TOKA (TOKOCHEMHUKH)

O6mre HecuMMeTpuuHble TOKM KOHAYKTUBHBEIX WPII B kabemsx moryt
OLITH U3MEPEHR! 0e3 HEMOCPEACTBEHHOrO NOAKIOYEHHA K KaDelo ¥ BHECEHHA
W3MEHEHHH B CXEMY C IOMOIIBI) CIEHAaTBHO CKOHCTPYHUPOBAHHBIX TPOOHUKOB
TOoKa (TOKOCHheMHUKOB). YXoOCTBO NpUMeHeHHA NTPOOHMKOB TOKa OYEBHAHO:
M3MEpPEHHS B CIOKHBIX MPOBOJHBIX CXEMax, DJICKTPOHHBIX YCTPOHCTBAX M T.X.
MOTyT OBITh NpOBeeHbl Oe3 MpeKkpalleHus HOPMAaJbHON padoThl UM U3MEHE-
s KoH$purypauuu obopynosanus. KoHcTpykuus NpoOHHKOB TOKa JOJDKHA
OLITL pazbeMHOW ¢ TeM, 9TOOB NPOOHUKOM MOXHO OBLIO OXBAaTHThH HCIIBITYE-
MBIH [TPOBO/L.

WcneiTyeMmelit npoBojl mpesctapiseT cobofd OAHOBUTKOBYIO INEPBHYHYIO
obmoTKy. BropruHas o6MOTKa HAXOAUTCS BHYTPH MPOOHUKA TOKA.

[TpobHUKK TOKa MOI'YT ObITH CKOHCTPYHAPOBAHE! i],ﬂ&%;&%g??}iﬂﬁ B llosloce
Lo i ARy LG
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gactoT ot 30 mo 1000 MHz, XoTa 0CHOBHAS [I0JI0CA YaCTOT M3MEPEHUH COCTaB-
aset ot 30 o 100 MHz. Ha gacrotax ceeimie 100 MHz Ha pe3ynbTaTsl U3Mepe-
Huif MOTYT OKa3aTh BIHMSHHE CTOSYME BOJHBI B JIHMHMIX CHCTCMBI 3IEKTPOCHA0-
JKeHHs, BCTEJCTBAE Yero HeoBXOAMMO H3MEHATH MOJOKEHHE IPOOHMKA TOKa
JUIS TIOMYyHeHHs MaKCHMAIIBHBIX TIOKa3aHHIl.

[Ipu paspaboTke IPOOHUKOB TOKa 00eCEUHBAIOT MAKCHMAJIBFHO BOZMOK-
HBIH TIOCKHI YIaCTOK aMILTUTYAHO-9aCTOTHOH XapaKTEPHCTHKH (AUX) B mo-
noce pabouux gactoT. Ha wacTorax HIDKE MIOCKOIO yqacTKa AYX TouHEbIE H3-
MepeH#s MOTYT OBITH IIPOBEIEHB! NPH IOHMXEHHON YyBCTBUTEJIBHOCTH H3-3d
YMEHBIIEHUS NepefaTouHOro CONPOTHBIICHHUS. Ha gacToTax BBIHIE [IJIOCKOrO
yuactka AUX He obecriequBaeTcst JOCTATOUHAN TOTHOCTE H3MepeHHil BCaenct-
BHE PEe30HAHCOB B leITH MPOoGHHIKa TOKa. 1Ipi TOTIONHHTEIEHOM SKPAHUPOBAHHH
IpoOHUK TOKA MOXET OLITh TIPHMEHEH Ui H3MEpeHHH Oo0LIHX HeCUMMETpHY-
HBIX ¥ CHMMETPIHHBIX TOKOB B COOTBETCTBHMH ¢ D.5.

5.1.1 KoHcTpykuns

[TpoOHMKH TOKa JOJDKHBI OBITH CKOHCTPYMPOBAHBI TaK, yTobnl 0becrie-
YUTH U3MEPEHHE TOKOB 0e3 pasphiBa UCIIBITYEMEIX IPOBOLOB.

HexoTopsie THIIOBBIE KOHCTPYKIMA IIpOOHHUKOB TOKA IPUBE/ICHB! B IIPH-
moxenuH D.

5.1.2 TpeGoBanud K NpoOHKKAM TOK2

BHOCHMOE IOJIHOE COIPOTHBIICHHE,

He bonee, Q2 1

[epemaTouHoEe MOJIHOE conpomanem&e* ot 0,1 o 5 Q) Ha IO0CKOM
yuactke AHX (npoOHHUK TOKa
Harpy’eH Ha COIPOTHBJICHUE

50 Q)
HlyaTupyiomuas eMKOCTh (€MKOCTh  MENy
KOPITyCOM NpOGHHMKa ¥ HCHBITYEMOH LeIbio),
He bonee, pF 25
Koo duupeHT KannOpoBKH JomxeH ObITH YCTAHOBJICH B

3alaHHON MoJIoce 4acToT g
TUTIOBBIX 00pa3LoB ﬂpO6HHK€)B

TOKa:
ot 100 kHz mo 1000 MHz,

ot 100 1o 300 MHz,

* BMecTo TaHHOH XapaKTEpUCTHKE MOXKET ObITh HCTIONB30BAHA B3aHMHAA NEPEXOlIHAL
nposoxuMocTh [B dB (8)]. 3nadeHne NPOBOAUMOCTH, BRIPAKCHHOC B neumbenax, npudasmui-
et K NOKA3aHHAM H3MEPHTENLHOr0 NpHeMHmka. [l KainOpOBKH HpPH M3MEDCHHH nepe-
XO/IHOTQ - COMPOTHBICIING! MM HEPex0HOH IPOBOAUMOCTH MOXET OBITL HEOOXOIEMO HC-
[TO/I53@BAlNE CHEHHANBHOTOTCKOHCTPYHPOBAHHOT0 H3MEPHTEILHOTO 6aoxa (npunoxesue D).

AT
=i TR




MMITyIbCHBIH OTKITMK

Tox HachlleHUsS (MOCTOSHHBIN WM NepeMeH-
HBIH TOK, IPU KOTOPOM KO3(QPULMEHT Kanud-
poBKM NpobHuKa u3MensieTest Ha 1 dB), A

[TpenensHOe moNe (BHEIUHEE JJIEKTPHYECKOE
foJie, KOTOpOoe BhI3bIBaeT W3MEHeHHe nokaza-
uuii Ha [ dB), He menee, V/m

3anac no >HeKTHBHOCTH (YMEHBLIEHHE T10-
Ka3aHUH [IpY PacrioIOKeHUHd TOKOBEIYUIEro
MpoOBOJA PAHOM C TpOOHHKOM, BHE ero pac-
KpbiBa), He MeHee, dB

JlonycTyMoe BIMSAHUS OpPUEHTALMM (M3MEHe-
HUE MOKa3aHWH MpU HMCHOIL30BAHUM TOKOBE-
AYIIUX TIPOBOAOB Pa3THYHOIO CEYCHHA U INpH
TiepeMeHe MecTa WX pasMelleHHs BHYTPH OT-
BepcTist nipoOHUKa Toka), He bonee, dB

Hduamerp pabouero oTBEpCTHS, HE MeHee, mm

Kospduument xanubposku, e Oonee, dB

(1/Q)

[MorpemrHocts ko3 duIeHTa KalHOPOBKH,
He doee, dB

Tok HacknueHus (MMOCTOSHHBIA WIH IEpeMeH-
HBIA TOK, IPH KOTOPOM KO3 HIHEeHT Kanub-
POBKH NpobHHKa u3mensiercs Ha 1 dB), A

5.2 IlpoOHuKH HANIPSIZREHH A

O‘z DSt CISPR 16-1-2:2013

ot 200 no 1000 MHz
Ha pacCMOTPEHUH

HOTKCH OBITE YCTAHOBICH

10

40

1 — no vactotel 30 MHz;
2,5 — B nonoce gacror ot 30 1o
1000 MHz

15

oT 20 s0 -14 (Ha mrockoM y4a-
cTre AUX)

ot 60 no -20 (Ha yIacTke HIXKeE
niockoro yvactka AYX)

10; 25; 250

5.2.1 IIpo6HUK HAOPSAAKEHAA ¢ BBICOKHM I10/IHBIM CONPOTHBACHHEM

[TpoOHHKM HarpsDKEHHS NpeJHA3HayeHbl A8 M3MePeHHs HalpPsKeHHs
KOHAYKTHBHBIX PaJHOIIOMEX Ha CETEBBIX 3a)KMMAaX, B LEMAX MUTAHHS M YIIPaB-
JIeHHA OTHOCUTENILHO Kopryca. [IpoOHUKH HalpsyKeHus JO/DKHBI MMETh pasbe-
MBI s nofimovenus ucnsiryemoro TC, usmepurens HMPIT u onopHoro 3azem-

JIEHHA.

ITpumep cxeMbl IpOOHHKA, HCIIOIB3YEMOIO [ M3MEPEHHs 3HAYeHUH Ha-
MpAXKEHHA MENCTY CETeBBIM MPOBOAOM H ONOPHBEIM 3a3eMJICHHEM, HPEJCTaBiIeH

78T fng

FOREY ETI8H
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Ha pucynke 6. IIpoGHuk cocTonT U3 pasjenuTensHoro KouneHcaropa C u pesu-
cTopa R, 3HAUCHHE COIPOTUBICHMS KOTOPOTO JTOKHO OBITH TaKUM, 9TOOB! ITOJI-
HOE CONPOTHRIEHHe MeXTy JuHueH K 3emieii Op1mo (1500 + 200) Q. Ipobuuk
TaKkKe MOXKHO HCHOIB30BATH JUIH MPOBEICHUS M3MEPEHUH B IPYTHX HEIsX U
nuHuax. IIpyu npoBeneHUH H3MEpEeHUH B IelaX, HMEIOIUX OoblIoe 3HAYCHHE
cOOCTBEHHOTO MOJIHOIO CONPOTHRICHHUS, MOXKeT 10TpeGoBaThCs MPOOHHK ¢ Bhi-
COKHMM 3HayeHHeM BXOJIHOTO IIOJIHOTO compoTuBieHus. B nenax GezonacHocTu
HA BXOJE H3MEPUTEILHOIO Nprbopa MoxeT TIoTpeboBaThCs OAKITIOYEHHE {poc-
ceNs, WHAYKTHBHOE COINPOTHRIICHHE KOTOpPOro X, JOMKHO OBITE 3HAYUTENBHO
oonbie R.

CeTh

e

e EDh D —L
VRO~ A £

Wamepurens MPII

V= (1500/R)-U,

rae: V — nanpspxenue HPLJ;
R - Bxoauoe conporuBnerue usmepurens YPIL;
U - panps:keHve Ha Bxone mmepurens UPTL

Pucynox 6 — Cxema m3Mepenus Hanpsbxenud MPI mexay ceTeBbiM
IIPOBOAIOM H OIOPHEIM 333€MIECHHEM B COOTBETCTBUM ¢ 5.2.1

BHocuMoe 3aryxanue NpoOHUKA HapsyKeHHs JOKHO OBITh Kanubposa-
HO B IIATHAECITHOMHOMN H3MEpUTEIRHON cucTeMe B moioce HactoT oT 9 kHz no
30 MHz. BiusHue Ha TOYHOCTh U3MEpeHHs JH000ro yCTPOMCTBa, PHMEHAEMO-
ro as ueieif 3allMThl, He MOJDKHO TpeBbliaTh 3HaueHds 1 dB, B nmpoTuBHOM
cllydae 3TO 3HAueHHe TOJUKHO OhITH yareHo mpu Kanubposke. Tletns, oGpaso-
BaHHAS IIPOBOAOM, MOJAKTIOYEHHBEIM K NPOOHHMKY HANpPSDKCHMSA, HCTIBITYEMbIM
CEeTEeBBIM IIPOBOOM M OIIOPHBIM 3a3eMIICHHEM, JOJUKHA MMETh MHUHHMAaJbHBbIE
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5.2.2 EMKOCTHOH NPOoOHHK HANIPSKCHHA

EMKocTHOH MpoOHUK HANpPsHKEHH Npe/iHasHaueH IS U3MEpPeHus odniero
HeCUMMETPHUYHOIO HanpsHKeHus noMex B kabensx ucneiryemoro TC Ge3 Herno-
CPEACTBEHHOMO [MPOBOMSIIErO KOHTAKTA C W3MEPSEMBIMH LerlstMu 1 Oe3 H3Me-
HeHus cxembl Brmouenns TC. Jauublii MeTOA NO3BONSET NPOBOJIUTE H3MeEpe-
Husg Oes npepsiBaHus HopMaibHOH pabothl ucneiTyemoro TC, mmeromero
CIIOXKHBIE MPOBOAHBIE cucTeMbl. KOHCTPYKiIHS eMKOCTHOTO NpPOOHMKA HAmps-
KEHUS HOJKHA ObITH TaKo#, 4T00B! 3TUM IPOOHHKOM MOXHO ObLIO YI0OHO 0X-
BaTHUTh M3MEPAEMBbIH NIPOBO/I.

EMxocTHOH NpOoOHMK HAUpSKEHUS HCIOIB3YETCS Uil M3MEPEeHHH KOH-
JTYKTHUBHbIX foMeX B nonoce gacToT oT 150 kHz no 30 MHz u nomxen uMers B
3TOH moJioce YacTOT NPakTHUSCKH IOCTOSHHBIN Koo duuneHT Kaanoposku. Ko-
3QOULKMCHT KaIMOPOBKK onpeiensteTcs KaK OTHOILUCHHE 3HaUYCHUS HaNPSIKeHHS
MOMeX B UCABITyeMOM Kabelle K 3HAUCHUIO HANPDKEHHA Ha BXOJAE U3IMEPHTEIS
WPIT v 3apucHT oT trra kabens. EMxocTHON NpoOHUK HaNpsKeHHs JHOKEH Ka-
sudpoBaTLCA BO BCEH YKA3aHHOH [oJoce HacTOT i Kamjaoro tuna kabens B
COOTBETCTBUU C METOAMKOM, NPHUBEAEHHON B npuiaokeHun E.

JUist CHUKEHYs TToOMeX, BBI3BAHHBIX HABOJAKAMHU 110 5.2.2.2, MOXKeT 10Tpe-
OOBaThCA JIONOJIHATENBHOE IKPAHUPOBAHHE €MKOCTHOTO MPOOHHKA HanpsKe-
Husl. TIpuMep KOHCTPYKLMH M METOJl M3MepeHus Koabh(uiueHTa MoAaBlIeHHs
MEIHaIOHIHX CUTHAJIOB IIpUBeeHs! B mprmiokenud E. EMKxocTHON npolHHK Ha-
NPSDKeHUS JaHHOTO THIA JO0ITyCKaeTcsi UCTIONB30BaTh 11 u3Mepenus MPII na
TEJIEKOMMYHUKAIMOHHBIX MTopTax (TIopTax cBsA3H). MUHUMaNbHEIH H3MepseMbiid
ypoBens MPIT o0piuno nocturaet 3pauenuns 44 dB (nV).

5.2.2.1 Koncrpykuus

KoneTpykiing eMKoCTHOTO NpoOHMKA HaNpsHKEHUs HOJDKHA ObITh TAKOH,
4To0b 00ECTICYHTh H3MEpPEHHE HANPSDKeHUs 0e3 OTKIIOUeHUs HCIBITYEMOTo Ka-
Oens. Cxema, HCTons3yeMas NMPU U3MEPEHHM HaNpKeHUs Mexay kademeMm
OTIOPHBIM 3a3eMJIEHHEM, MpEJCTaBNeHa Ha pucyHKke 7. [1pobGHuK cocTOUT M3 eM-
KOCTHOTO 3aKMMHOTO YCTpOHCTBa (Knemel) CBA3Y, OACOSIUHEIEMOro K YCHIH-
TN, UMEIOIIEMY TOCTOSHHBIA KOd(p(QHUUHEHT ycuieHust B paboueil monoce
yactor. i obecrieuenus YUIOCKOH YacTOTHOH XapakTepUCTHKH B 00nacTH
HIDKHMX YacTOT 3HAUEHHE BXOJHOIO COIPOTHUBJIEHMA R, 3TOro yCHIMTENS
JIOIKHO OBITH JOCTATOYHO OOJIBIIMM IO CPABHEHHUIO C PEaKTUBHEIM CONPOTHB-
neHueM X.. o
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EMIDCTHOR SHKUMHOR YCTRORCTEC Camait

R » X,
= lﬂjmic + 6]

Uamepurrems WP

F, =20 togﬂ-,[w{ =

(C + €y +C)~gi & ' -

13
[y ] ]

@ = Znf

o

G- xoa(dumenT yemieRus yernnTenst; C - eMKOCTb MEXIY Kabesem u Kiemmamu; C; - eM-
KOCTH MEKY IpoOHuUKoM U 3eMitell; Cp, - BXOJHAA eMKOCTh YCHITATENS, Ry - BXOJHOE COMpO-
THBJICHHAE YCHIUTENS; V- HanpsuxeHue noMexy; U - HanpshkeHre Ha BXOJE H3MEPHTENBHOIO
TIpHEMH¥KE; F, - K030 bHIAEHT KaTHOPOBKA eMKOCTHOTO IIPOOHIKA; /- wacToTa H3MEPEHUA

Pucyrok 7 - CxemMa W3MepeHs HalpsyKeHH MexJty KabesieM 1 OTIOPHBIM
3a3eMIIEHHEM

IIpumeyanre - KOHCTPYKIHA EMKOCTHOTO IIpODHHKA HANPKCHHA H METOILI A3MEpe-
HHS €70 XapaKTepHCTHK TIPHBEISHE] B IPHIIOKENHA E.

5.2.2.2 TpeboBanusi K eMKOCTHBIM IPOGHUKAM HANDSIKEHHS

JlononuuTenbHas UIYHTHPYIOW@AS €M-
KOCTh MEKIY 3a3eMISIOUIAM 32KHIMOM
eMKOCTHOTO MPOOHMKA HANPAKEHUA H

HCHBITYEMBIM KabeneM, pF menee 10

Kosb¢uuueHT KamuOpoBKH JIOJKeH OBITH YCTaHOBJIEH B 3a-
F, =20 logy|V/U, dB (pucynox 7) JaHHO¥ 1oJIoce 4acToT

MMy TbCHas XapaKTEPUCTHKA JoKHA 06eCIeydTs TUHERHOCTD

TIPH TIepejlaue HMITyibca B COOT-
BETCTBUH C METOHOM, YCTAaHOBIIECH-
ueiM O‘z DSt CISPR 16-1-1 gas
ronocsl B
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BnusHue — 30eKTpUYEcKOTo noJs

(BnMsHHE, BBI3BIBAEMOE 3IEKTPOCTa~

TUYECKOH CBA3BIO C NpYyruUMu Kabens-

mu BOTH3K NpobHuKa) IIpH yIaNeHuy Kabens, B KOTOpOM
[IPOBOASITCS H3MEPeHHs, U3 IPob-
HHKa fokasanus usMepurelns MPII
JOJIKHBI YMEHBIIUTECS Dollee dem
Ha 20 dB (mpunoxenue E)

Arneptypa (packpblB) eMKOCTHOTO

npoOHHUKa HanpsHKeHUs (IIpu pa3Mbi-

KAHWHK JIBYX KOAKCHaNbHBIX dNeKTpOo-

JIOB y nasza, pucyHok E.1), mm He MeHee 30

6 YcrpolicTBa ¢BSI3H ISl HCNBITAHHHA Ha yeTOHIMBOCTE npH
HMHKEKIIMH TOKA painonoMex

YcTpolicTBa CBSI3K MpeAHa3HAYEHbl NI HHKEKIHM TOKa PajHONOMEX B
UCTILITYEMbIE TIPOBOJA M Pa3BA3KH APYTHX [IPOBOIOB M JIOOBIX alfaparos, N0ji-
KITIOYeHHBIX K uctsityeMoMy TC, oT Bo3eHiCTBUS 9THX TOKOB,

[Ipy 3HaAYEHUU BBIXO/HOI'O IIOJIHOIO CONPOTUBICHMS HCTOYHHKA HCIIBITA-
TENBHOTO CHTHaNa, paBHOM 150 €, cymecTByeT 3HaYHTENbHAS KOPPEIAIHs, MO
KpaiHen Mepe, 10 dactoTsl 30 MHz, Mex iy Haups)KeHHOCTBIO MO pagHoro-
mex, BosgeicTBytowux Ha TC, 1 2AeKTpOABIKYLIEH CHION WCTOYHMKA, ITPUMe-
HSIEMOTO NPK METOAE HHXKEKLMM TOKa, 00eCIeYHBaIOILUX TY K€ CTEIeHb YXY-
IeHHs KadecTsa QyHKUnoHUpoBanus ucnsityemoro TC. Yeroitausoets TC K
MHXXEKTHPOBAHHOMY TOKY paJHOIIOMEX BbIpaykaeTcs 3HAYEHUEM SJIEKTPOHBU-

KYIIeH CHIIBI HCTOYHHKA.
IIpuMeps! KOHCTPYKLIME YCTPOMUCTB CBA3M, a TAKKe NMPHHIUN UX paboTh

HpUBEACHL B Tpunoxenusx F u G.
6.1 XapakrepHcTuKkm

TTpogepKy TeXHHMYECKHX XApaxKTepUCTHK YCTPONCTB CBS3M INPOBOISAT U3-
MEpeHHEM IIOJHOTO COIPOTHUBIEHUS B nosioce ydactoT oT 0,15 zo 30 MHz n
BHOCHMBIX [TOTEPH B Itojioce yactot or 30 no 150 MHz.

6.2 lloaHoe conpoTuBaeHHe

B nonoce yactot ot 0,15 no 30 MHz cymmaproe obuiee HecHMMeETpHY-
Hoe TionHoe conpotueineHue (BY siexTpuueckuil Ipoccens BKIIOUEH TIapa-
JeiBbHO C PE3UCTHBHBIM comnpoTHBIeHueM [50 () uMcTOYHMKA TIOMEX), H3Mepse-
MOe MEXAy TOYKOH BREJCHUS MEILAIOIEro curaana B ueneityemoe TC u onop-
HBIM 3a3eMJIEHHEeM, JOKHO HMeTh Moayas (150 + 20)£d:urapry:
+ 20° (110J1HO€ CONPOTHBJIEHHE TAKOE e, KaK y V-00pasin

#
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Hampumep, s ycTpo#dcTB cBg3u THIIOB A U S TOYKOH BBEIEHHSI Me-
[IAIOINET0 CHTHaja SBSETCA 3KpaH BBIXOJHOTO COCIHUHHUTENS, MUl YCTPOHCTB
cBsa3y THIIOB M M L - BEIXOJIHBIE COEINHUTENBHBIEC 3AKHUMBI.

6.3 Buocumbie norepu

BHocCIHMBIE HOTEPH H3MEPAIOT 10 CXEME B COOTBETCTBHM C PUCYHKOM 8.

B nonoce gacror ot 30 mo 150 MHz Brocumeie notepu Ugx/Uz mByx
UACHTHYHBIX YCTPOHCTB CBA3M (KackafHoe IIOCAef0BaTelbHOE COeNHHEHHE
NIPOBOAAMH MMHHUMAILHOH JUIMHBI (MeHee 1 cm)) MOIKHBL GBITH B Ipefenax ot
9,6 1o 12,6 dB (U; - nokazanue namepurtens VIPIT npun senocpecTBEHHOM CO-
elIMHEHHI TeHepaTopa M H3MEPUTENA ApYT ¢ Apyrom, Up - HOKa3aHue HM3MepH-
rens VIPIT, xorja MeKay HUM d TeHEPaTOpOM BKIIIOUEHBI IIOCIELOBATENBHO [IBA
UAEHTHYIHBIX YCTPOUCTBA CBSI3H).

DKBUBATIEHTHA% CXEMA YCTPOMCTEA CBAMN

f—de wwwmwhﬂwm# kaﬂﬂﬁwm&%‘é—;

na kL wma T Y wen
i M*’W"i _'-'si - %

% | : . .
(5 3k

o A A TSI LTI

el

2

Pucynox 8 — M3mepurenbHas yCTaHOBKA (IS IIPOBEPKH BHOCHMEIX
noreph ycTrpoicTRa cBA3M B ITojoce 4acToT ot 30 1o
150 MHz B cooTBeTcTBHM ¢ 6.2

7 Ycrporcrsa CBA3H LISl H3MePpeHHA KOHAYKTHBHBIX PaJHONIOMEX B
CHTHAJNLHBIX JTHHHAX

PajmonoMexy ¥ MOMeXOYCTOMYMBOCTH NPUMEHHTENBHO K CHIHAJIBLHBIM
JAMHEAM MOTYT OBITH OHEHEHB! IIyTEeM M3MEPEHHS WK HMIKEKLHH HAIPHKEHHH 1
TOKOB KOHIYKTHBHBIX paiuonomMex. JUIA 5ToH Liend HPUMEHSIOT yCTpo#cTsa
cBS3H, 00ecTieuuBalOIie M3MEpeHHe KOHAYKTUBHEIX PAJHONOMeX IpH MOAaB-
JeHWH HOJe3HOro CUrHaja B NWHWH. PaccMaTpuBaeMblie B HAcTOSINEM pasjele
YCTpOMCTBa CBAZM NPpeIHA3HAYEHD! /1] U3MEPEHHS I1apaMeTpoB PajilonoMex H
noMexoycroiuisocty (00X HECHMMETPUYHBIX U CHMMETPHYHBIX 3HAYEHUN
TOKOB ¥ HanpsskeHuit). K THIHYHBIM ycTpoHCTBAaM CBA3H, IPMMEHSEMbIM TIPH
JaHHBIX H3MEpeHusx, oTHocsTes mpobuuku toka ¥ ADC (Y-oOpasHble IKBHBA-

JIEHTEI CETH).

Ipnmeyanus

1 Tpeboparus k ADC, IpHMeHsIeMbIM [IPH IPOBEJCHUM HCIBITAHNA Ha YCTONYHBOCTE
OpH BO3JAEHCTBHH KOHIYKTHBHBIX HOMEX Ha CHIHAJBHBIC JIMHHH, YCTaHOBJIEHH! B
FOCT 30804.4.6 (ADC npescrapnsior coboit 0cobsll BRI YCTPOMCTB CBA3M/PAa3BA3KM 110

FOCT:30804:4:6)4c04
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2 ADC, cootsercrBytomue TpeGOBaHMAM I H3MepeHuil napamerpos UPIL, moryr
TAKXKE COOTBETCTBOBATEL TpeOOBAHHAM IS MCIHTAHHI Ha YCTOMYHBOCTE K KOHIYKTHBHBIM

paidronoMexam.
3 CursanpHbIC THHAW BKIIOYAIOT B cels TEACKOMMYHHKallHOBHEBIC JIUHHHA H 38XHEMEBEL

(moptet) TC, mpenHazHayennble AJist MOAKTIOUEH S JaHHDIX JTHHAH,

4 B cOOTBETCTBUY ¢ pazjenoM 3, TepMHHBI «00Ilee HECHMMETPHYHOE (aCAMMETPHY-
HOC) HANPDKEHHE» H «HAIPSHKEHHEe OOINEro pelkuMay, a TakKe TEPMHHBEI (CHMMETPHYHOE
HAIPAKESHES) U «Halpsokenne TP epeHIHATEHOTO PEXAMAY ABISIOTCS CHHOHHUMAaMH,

5 Tepmut «aCHMMETPHYHEBIH DKBHBAICHT CETH» HCIOJIB3YETCS B KAYECTBE CHHOHHMMA
«Y-obpasnoro sxuBaleHTa cetey. Ocoboii Bepeneit Y-06pasHoro >KBHBANEHTa CETH HBIIA-
ercst T-00pasHeli 9KBHBANEHT CeTH, IpHBeeHHsIH B H. 1.

HpI/I HCTIONB30BaHHH IIpOGHHKOB TOXa IIpH MCIIRITAHUAX B ClIydae, eClii
ycraHosiena Hopma HPIL, neoGxomumo onpenennTh 3HAYCHHWE HOPMBI TOKA
HPII mo 3amanHOMYy 3HadeHMIO HOpPMEI HanpsxeHus (B BonekTax). Js atoro
3Ha4Y€HYE HOPMB! HalPAXKCHUA HCOGXOHHMO paslieyinTh Ha COHPOTHBICHHE CUT-
HaIIBHOH JIMHMM HJIM COIIPOTHBIIEHHME HArPY3KH, KaK YKa3aHO B IPOHEAYDPE H3-
Mepeﬂﬁﬁ. HaHHoe cornporuBieHre MOXKeT GBITh COMPOTHUBIEHHEM OOHIEro pe-
KUMa.

Tpebosanus k ADC ycraHosiensl B 7.1,

BosmoxkaocTs npuMeneHus KoHKpeTHoro ADC 3aBHCHT OT CTelleHH IHo-
JABJICHHMA CHMMETPHYHOI'OQ HAIIPAMCHHA OTHOCHTCIBHO 0611I€I’0 HECHMMECTPHY-
HOTO Hamnpsokeuus Vy,/V,.,,. Hauneii napamerp ADC cBszan co 3Hagerrem 31111
IMpumep ADC M MeTOBl M3MEPEHHUS ero HapaMeTPOB IPHBEEHb B IPUIIOKE-

Huy H.
7.1 TpeboBanusd K aCHMMeTPHYHBIM JKBHBAJEHTAM CETH

ADC npeaHasHaueHs! A U3MEpeHHS (WIH WIDKEKIMH) OOINHMX HecuM-
METPHYHBIX HANPKeHHH (HanpskeHuiH obImero pexxnMa) B HeSKPaHHPOBAHHEIX
CHMMETPHUHBIX CHTHAJBHBIX (HaOpUMeEp TeIeKOMMYHUKANHOHHBIX) JIMHHAX
[P TIOIABJEHUH B LENH U3MEPEHHS CHMMETPUYHOIO CUrHana (curaana maud-

depeHIUaTBEHOTO PeXHIMa).
Hpumeyanne - B O‘z DSt 1038 amd qagHoro 3KBHBANICHTA CETH IIPHMEHEH TepPMHH

«3KBHBAJIEHT IOAHOTO cornporiBiieHus ceru. DIICCy.
Obmas cxema moxaxmodeHns ADBC W rpaduK  yCTaHOBIEHHS
TpeGoBaHMl K 3aTyXaHHUIO [POJIOJLHOTO NpeobpazoBanus ADC mpecTaBIeHb

Ha PUCYHKe 9.
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Zun - HECHMMETPHUHAS 11eTlh SKBHBAJICHTA CeTH

a) Cxema nogxmouenus ADC
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81 L8 160 fraki
1 - (Ml = 70 dB) + momn.; 4 - (3l = 60 dB) + gom.; 7 - (3Ily, =50 dB) + mom.;
2 - 31T, = 70 dB; 5. 311 4 =60dB; 8 - 311, = 50 dB;
3 - {311 =70 dB) — mom.; 6 - (3IMI T, = 60 dB) - gom.; 9 - (3T, = 50 dB)-mmom.
[TpuMeuanus
1 3nauennd 3111 onpeneasior Ho Gopmye:
‘ 7
300 = ann,,, 1&@{1 +{,;“ } }, RO, 2)

rae: 31T, - 311 Ha HKEAX HacToTax, HanpuMep S0 dB;
- YacToTa H3IMEPEHHUS,
Sy - 4ACTOTA CONMpPSHKEHUS, HAIIPUMED 5 MHz;
mo1. - gonyck na 3uavenue 31111, nanprmep 3 dB.
2 Llentpansubie snaverus 31111 (50, 60 u 70 dB) mokasaxs! yTONIECHARIME THHHIMA,
a nonyctampie 3nadenust 3T - cMeXHbIMU ¢ HUME TOHKUME JHHHAMH.
b) I'paduk ycranoBireHusa TpeOOBaHHE K 3aTYXaHUIO IIPOJOJIBHOTO
npeodpazopanus AIC
PucyHOK 9{ Cxema nozaxmouenus ADC 1 rpadHK yCTaHOBICHHS
 TpeGoBaHmi K 3aTyXaHHIO POOILHOI0 NPeodpa3oBaHus

.‘,Aa@ (O‘z DSt 1038)

i




O‘z DSt CISPR 16-1-2:2013

Hapamerpsl ADC, npuMeHseMbIX U1l M3MEPEeHUs OBIIUX HECHMMETPHY-
HBIX (acuMmmerpuunbix) Hanpsokeanid MPII, nomxHBI cOOTBETCTBOBATE MONOCE
YacTOT M3MEpSeMbIX HAIIPSHKEHMH NoMeX, a Takike I10J0Ce 4acTOT MONEe3HOTO

curnasna. [Tapamerprel ADC npusenessl B Tab

aue 5.

Tabnuua 5 - Iapamerps: ADC, mpuMeHAEMBIX JITIS H3IMEpPeHHs 00IHX
HECHMMETPHYHBIX (aCHMMETPHYHBIX) Hanpskeruit PT]

HaumMenopanue napamerpa

3HaueHHe napaMerpa

BxojiHoe 10/1HOe CONPOTHBIEHHE (OCHOBHOM
merv) [ O0IIero  HEeCHMMETPHYHOI'O
(acuMMeTpHuHOTO) Hanpskerns UPIT

JICHTA CETH 2

- MOJYJIB; (150 +20) Q2
- apryMEHT 0° £ 20° _
3IMT na nopre «Menpityemoe TC» okpusa-|B - nmosnoce  wacror ot 9 o]

150 kHz - na paccmorpenum.

B nomoce wactror or 0,15 no
30 MHz romxHo OBITH yCTaHOBIIE-
HO B CTaHJiapTe Ha IPYHIy OXHO-
POIHO# poAyKIH (pHCyHOK 96)|

3aryxanue oOIMX HECHMMETPHUYHBIX CHTHA-
Ao Mexay nopramm «lJoxkmodaemoe obo-
pyaosanue (ITO)» u «Mcneiryemoe TC» ax-
BUBAICHTA CETH

B nonoce wacror or 9 go 150 kHz-
Ha PacCMOTPECHKH.

B 1monoce w=actor or 0,15 1o
1,5 MHz - Gonee 35 - 50 dB (siu-
HeWHOE YBEJIHYEHHE C YBEJIMYEeHH-
eM jorapudma 4acTOTH); '
Ha yactorax ceenpe 1,5 MHz —
bosee 55 dB

Baocumoe 3aTyxaHue OCHOBHOH (CHMMET-
puanoi) nenu Mexnay nopramu «[1O» u
«Hcrmeiryemoe TC» skeHBaneHTa ceTH

<3dB?®

Koadduient kanubpoBku (MeKIy NOPTOM
«Hcmeityemoe TC» u passeMoM «H3mepn-
tenb UPIT»), kotopeiit HeoOxoaumo mpuda-
BUTH K noxazanuio wimepurens HPII mpu
3MepeHuaxX o0ilero HeCHMMETPUYHOrO Ha-
npsoxerus UPTT Y

9,5 dB ¥ (tumoBoe 3HadeHMe)

Honnoe COIIPpOTHBJIICHHE CHMMeTpI/I‘{HOﬁ Ha-~
I'PY3KH DKBHUB&JICHTA CCTH

3HaueHWe JOJKHO OBITh YCTaHOR-
JeHO B 3aBHCHMOCTHM OT TeXHHYe-
CKUX TpeOoBaHHE K CHCTeme, Ha-

npumep 100 unm 600 QQ
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Oxorvanue TabIuIb! 5

HaumMenoBaHHe 11apaMeTpa 3HageHye napameTpa

Tlonoca HacTOT MOJNe3HOTo CHrHana (aHano-|3HaueHue ZOJDKHO OBITH YCTAHOB-
FOBOro MM 1 poBOro) JeHO B 3ABHCHMOCTH OT TEXHMYE-
CKHMX TpeOOBaHMI K CHCTEME IS
CUMMETPHYHBIX BHOCHUMEIX 110~
Tepb, HaNpAMep, He Gonee 2 wiu
He Gostee 100 MHz

TTonoca 4acToT :
- mamepernsa HMPII; 01(0,009) 0,15 10 30 MHz
- MCIIBITAHUS HA IIOMEX0YCTORYNBOCTh o TOCT 30804.4.6 _

D O6mee secHMMETPHYBOE MTOJHOE CONPOTHRIICHHE ABC OIKHO U3MEHATHCHA 3a CUET
nobGapiieHHs K OCHOBHOR (cuMMeTpHYHOH) TenH DKBUBAICHTA JOTIOIHUTCIBHOH HECHMMET~
PHUHOM HENH B COOTBETCTBHHU € PUCYHKOM 9a). HacTosunaii CTaHHApT yCTAHABIMBACT HOMYC-)
CHMBIe 3HAYCHHA OBUIEr0 HECMMMETPUYHOIO IOJHOTO COTPOTHBICHHA Ui OCHOBHOH {CHM-
METpPHUHOI) LieMH SKBHBATEHTA. ECIH BIMAHHC HeCHMMETPHYHOM [EelH Ha [I0JIHOe CONpOTHB-
nenme ¥ $pazy ADC He3HAUHTENBHO, JOMyCKACTCH IPUMEHATD yKa3aHHbe B Ta0MHIE JOILYCTH-|
Mbie 3HAYCHIS. B TIPOTHBHOM ClIyyae, HANPHMEp, eCHA HECUMMETpHYHAA HCIR SKBHBAJICHTA
M3MEHSCT MOYIEL HOTHOTO CONPOTHBIEHHAA Dojee dem Ha 10 O mny 3HaueHHE apryMmenTa -
Gomee yeM Ha 10°, 310 nokHo OBITh YITEHO B CTaNAapTe Ha IPYITY OJIHOPOIHOH IPO/IYKIMH.

? Ipu onenxe coorseTcTBrs TC BOpMaM WPII B cHTHANBHBIX JMHHAX BO3MOXHbI pas-
HUHBE TOIX0H K BEIGOpy 3nauenus 31T ADC. B crannaprax Ha TPYIILy OJIHOPOJHOH 1pO-
AYKIAK MOXKeT ObITh YCTAHOBICHO HNPHMEHEHHC ANC, 3nagenne 311 koTOPBIX BBILE, “HEM
3171 peaspioll CHrHANBHOMN JIMHAH, 6o papo 3IIIT peanbHOH THHUH.

3 3yauenus 311 Ha pucyHke 9 yCTaHOBJICHEL B O‘z DSt 1038 1 npuBeiCHB B HACTOS-
[eM cTaHAapTe B KauecTBe NpuMepa. B cranaaprax Ha IIPOIYKIHIO MOTryT OBITH OIIpe/IeTICHb]
apyrue spagenns 3IT1. Ilpn ycTaHOBICHHH JOMYCTHMDIX spagednit 31111 TpHHUMAIOT BO BHH-
MaHue Tpu (akTopa: 3HAUCHHC 31T ocHOBHOM (CHMMETPHUHOMN) HETH 3KBUBAICHTA; H3MCHE-
aue 31111, BHOCHMOE JOTIONHHTENBHOM HECHMMETPHIHON LENEI0, B HEONPEAEICHHOCTD H3ME
penuit, 00yCIOBJICHHYIO BIMAHHCM 3111, Ha pucyrke 9b) npuBejieH NpUMEp yCTaHOBICHUA
TpeGoBanMil K 3HAUCHHAM 3aTyXaHUH NPOOILHOTO npeodpazosarns ADC.

) Peansurie TpeGoBaHus GYIyT 3aBHCETh OT XAPAKTEPHUCTHK nuaMA neperadd. Hekoto-
pHIC CHCTEMBI JIOTTYCKAIOT 3HAUEHHE BHOCHMBIX noteps He Oonlee 6 dB. BroCHMEbIE TIOTEPH,
cozasaemsie ADC, 3aBHCAT OT MOJHOIG CONPOTHBIICHHS HCTOMHHKA H HArpy3Ky BeeH CHM-
MeTpHuHOH cxeMbl. [Ipy fosee HU3KOM Ml BLICOKOM 3HAYCHHH ITOJIHOTO CONPOTHBICHHA BRO-
CHMBle ToTepH OyAyT HIKE MK BBIUIE H A0/DKHEL 33/1aBathed HPOUIBOJNTEIEM.

% KoapdunueHT xanuGpoOBKH ADC u3MepPAIOT ¢ TIPUMECHCHHEM HCIBITATEIFHOA yCTa-
HOBKH B COOTBETCTRUH ¢ PHCYHKOM FL.6.

6) Jins nepeKphITHA BCEH HONOCH IacTOT u3MepeHuil HOMyCKaeTess NPUMEHCHHE He-
cxoybkux ADC.

7.2 TpeGoBanus K 3KBHBAIEHTAM CETH IS KOAKCHATBHBIX U APYrux
SKpaHUPOBAHHBIX KaleJel

KBUBATEHTHI CeTH UTA DKpAHUPOBAHHBIX Kabene# TpeiHa3sHAueHbl ATA
p3Meperus (WM HEXKEKIAN) HECHMMETPHHHBIX (oBIIEX HECHMMETPHYHBIX) Ha-
H aHAX KOAKCHaNbHBIX WIH JAPYTUX SKpaHMpOBaHHBIX KabeneH

AT
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(HanpuMep, TeNeKOMMYHMKaUMOHHBIX) HpM TIpoxoxaeHnd BY curmama wm

CHTHAJa CBA3H,

IapameTpsl AaHHBIX SKBUBAJIEHTOB NPEACTABIEHE] B TA0IHILE 6.
Ilpumevanve - B O‘z DSt 1038 nng nantoro sKBHBajIeHTa CETH TPAMEHEH TEPMUH

«IKBHBANEHT [IOJHOTC conpoTupaenud ceTy, II1CCx.

Tabnuua 6 - [TapaMeTphl 3KBUBANEHTOB CETH ISl KOAKCHAJIBHBIX H
ApPYTrHX 3KpaHUPOBaHHEIX Kabenel

Haumenoranue napameTpa

3HayeHUe napaMeTpa

Bxoznnoe nosroe conpotuBieHue (OCHOBHOH
L) JUIst 001Iero HeCHMMETPHYHOrO (aCHM-
MeTpUIHOTO0) Hanpskerus PIT:

- MOJIyJb;

- APTYMEHT

(150 +20) @
0°+ 20

3aryxaHue OOIIMX HECHMMETPHYHBIX CHIHA-
nos” Mexny nopramu «IO» u «Hcneityemoe
TC» axBuUBaneHTa ceTH

B nonoce gactot ot 9 j0
150 kHz - na paccmoTrpenuw.
B nonoce wacror o1 0,15 110
1,5 MHz - 6omnee 40 dB

BrocumMoe 3atyxaHue u 1os1oca Iepeiayu Jijis
[I0JIE3HOTO CHUrHana (curHana cesizu wid BY)
mexcny nopramu «I1O» u «Mcneityemoe TC»
IKBHBAJICHTA CETH

3Ha4YeHUs JOILKHEL GBITE yC-
TaHOBIIEHBI B CTaHAapTe Ha

rpynmny OIiHOpO,IIHOﬁ HpOaYK- |

ITHH.

Koaddunuent xanubposku (Mexmy mnoprom
«Henpityemoe TC» u paspémom «Vizmepu-
teib VIPID»), koTopsit HeoOxoammo npuba-
BHTh K nokasanuro usMepurens MPI npu us-
MepeHusx o0ulero HecUMMETPHYHOTO Ha-
npsxesns MPIT

9,5 dB ¥ (Tunosoe 3Havenue)

Ilomoca gacror:
- amepenus UPTT;
~ UCIIBITAHMS HA TTOMEX0YCTONIHBOCTE

o1 (0,009) 0,15 no 30 MHz o
1'OCT 30804.4.6

KH HOJ’I%/'{}&TI: HECITIOXHO,

HOBKH B COOTBETCTBUY C NpUIOKeHHeM J, prcyHox J.2

" O6miee Mo/MHOe HECUMMETPHYHOE COMPOTHBICHHE SKBHBAIEHTA CETH onpeAens-
ercs conpoTHpaeHueM 150 € pesncTopa, BKIFOYSHHOTO NAapaIENBHO APOCCEIO, ¥ EMKO-
CTBIO BXOJQHOIO pa3b&éMa OTHOCHTEIBHO KOPHYCa HKBHBAIEHTE.

% Tak Kak HKpan KoakcHatbHoro kabens Ha nopre «[10» nocoemnnen HENoCpen-|
CTBEHHO K METANIMYECKOMY KOPIIyCy 3KBUBANEHTa CETH, TO TpedyeMoe 3HAUEHHE PasBs3-

) Koapdunment kanubposki onpenesiior ¢ IpUMEeHEHHEM ACIbITaTeIbHOM yeTa-

HE
B4
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8 DxBHBAJIEHT PYKH B NOCJIEA0BATE/IbHO coeIHHEeHHBIH 3jiement RC
8.1 Beeaenue

DKBHBAJICHT PYKH IIpe/lHA3HA4YeH [ [POBEJCHISI U3MepeHUl rapaMmeT-
poB TC, xoTOpOE HE NOACOEANHSETCS K OTIOPHOMY 3a3€MICHHIO U IIPH O0BIYHOM
UCIIONIL30BaHMM Haxonures B pykax {O°z DSt 1187). DKBuBalleHT PYKH Taxxe
MOXET MCIONb30BATHCA [PU HCHBITAHUAX YCTPOHCTB, UMEIOIIMX TIJIACTMACCO-
BRI KOPIYC ¢ IIPOBOASHIMM NOKpEITHEM, K 000pYI0OBaHHIO TaKOI'O THIIA OTHO-
CATCS: BNICKTPOMHCTPYMEHTEI, MUKCEPB, TeNneQOHHbIe TPYOKH, JKOACTHKY, KNa-
BHATYpHI H T.I1

OKBUBAJEHT PYKH NPHMEHSIOT MpH [IPOBEACHHH H3MEpeHMil MapaMeTpoB
KoHAyKTHBHBIX HIPI1 B nosgoce yactor ot 0,15 no 30 MHz. Bnusuue pyk onepa-
TOopa Haubosee CUIIBHO CKasbiBaerces B 110J0ce yactor ot S go 30 MHz.

8.2 KoHCcTpYKIIHA 3KBHBAJIEHTAa PYKH 4 3jemenTa RC

DKBHBAJICHT PYKM COCTOMT M3 MeTaUINYeckod (hONBIH WIM IIACTHHBI,
KOTOpasi OIpe/eNleHHbIM 00pazoM pasmelaercd (HamaThIBACTCA) HA Ty dacTb
oGopynoBaHus, K KOTOPOH 0OBIYHO NpUKacaeTcs pyKa [101b30BaTells.

Meranmugeckyio GoNbry NOACOSAUHSIIOT K OMOpPHO# Touke M cucTeMBl
s meMepenus MPLI k xoropoit nojnxmouaercs RC aieMeHT, cocTosMN U3
xouaencatopa C emrocthio 220 pF + 20 %, nocienopareabHo COCAMHEHHOTO C
compotueieHueM R = 510 Q £+ 10 %, BTOpOH BBIBOJ KOTOPOI'O COSIAMHIETCS C
OTIOPHBIM 3a3eMileHueM (pHcyHoK 10a)).

IMTonocku Mertaiudeckoit ¢Gonery mupuHO 60 mm, “cnoas3yeMele IS
UMHATAIMA BAMSHHUS PYKH I10JIB30Batens, oOMAaTBIBAIOT BOKPYI PYKOSTKH YCT-
policTBa WiId Kopryca (ocHOBHOH uwacTH). Ilpy Hamu4MM KIaBHATypel Me-
TaJXIUYecKy0 QONbry win (4ro ynobHee Ha IpakTHKE) METAIMYECKyro IuIa-
CTHHY MakCHUMaJIbHEIMU paszMepamu 100 x 300 mm® pasMeIlaroT CBEpXY Ha Kia-
BuInax. [ [puMeps! HeToab30BaHKA (POJIBIH NPEACTaBIeHE! Ha pucyHKax 10 u 11.

SAREL
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b

i AT P
§ LIGLL 0 B

Merannnueckas hoiabra, HAMOTAHHAT BOKPYT

KOpyca
a) Dnement RC b) IlopraruBHas 3jexTpudecKas Apeib
Marannwsesonan hones, - Meranrmmecsas chorera,

KBMOTAHNES
BOEPYr PYKOATHI

MRS RHAES
BOKPT PYRORTIN

penorpssmTeri-yrog
{BCER HEREETOH]

c) Hoprarusnas (py4nas) jleKTprdecKas Muia

M - oniopHas TOYKA H3MEPUTENLHOH cHCTEMBL; 4, B, D - pYKOSTKH H3 H30IHPYIOMETro
mareprana; C - xenesusii cepAeUHHK CTaTOpa JABMTAaTeNs HilH KOpobKa nepenad.

Pucysoxk 10 - I'lpumenenne 3KBUBaJIeHTa PYKH

27
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Tenedo
TIPOBOR

a) KaGenp ynpaBneHus

| m& f*}: 510G

Kabens ™ 1
yopasaeHus . - : . _
SRR
. \\\\“-:{:g\ ‘;}_\;\\‘:‘: N »;:Q:
) - , g,
100 rom ARLHNEARNNNRAN
ANACNTSUN S NREGRN
L A N S s s
_ 300 mm
e E
b) KiraBuatypa

TTpuMeuaHue - DKBUBATICHT PYKH COCTOMT 13 MeTAUTHYecKO# QOIBr pasMepaMi:
a) mEpyHa - 60 mim, JUTHHA JOIDKHa NPEBBINATH TUHY OKPYKHOCTH PYIeK, KOPHYCOB
oGopyoBaHMS - UL HacTeH 0GOpYIOBAHYS, KOTOphIE BO BPEMS paboThl HAXOITCA B PyKax

(namoTKa He Gojee YEM B HETRIPEX MeCTax);
b) 300 x 100 mm - s KiaBuatyp. KoTja pasMep MeTaUTHHeCKoH QONLIH N03BOIACT

TIOKPBITH BCE KIABMIIA HOJIHOCTRIO, WM IS KIABMATYD, PA3MEpBl KOTOPBIX IIPEBBILIAIOT
MaKCHMATBHELH pazMep Qobry, TacTuaHo.

Prcynok 11 - Tlpameps ITPHMEHCHNA SKBUBAJICHTA PYKH MIPH H3MEPCHUH
napamMeTpoBs 000pyAOBABUA uH(OpPMaLIMOHHBIX
TexHOJOTHH - MUKpOTeieOHHBIX TpyGOK 1 KIaBHATYPEI

JlnuHa TMPOBOAA MEXIY JIEMCHTOM RC u metannudeckoil Qonbrod He
JOJDKHA TpeBsumaTh 1 m. Ecii U1 MCOBITATENBbHOM yCTaHOBKH HeobxonuM
TIPOBOJ auHOM Gonee 1 m, TO moJHad HHAYKTHBHOCTH TIPOBOJA I1pA MakK-
cHMabHON YacTOTE H3IMEPCHIT 30 MHz nomxua 66T Meree 1,4 pl.

Ecnnpa dﬁ@a?fpﬁiagrs BCe COGMHMTENbHbIE IPOBO/A KaK OIUH TPOBOA B
CBOGO/IHOM IIPOCTPAHCTBE, F0 HHAYKTUBHOCT: nposoja L jomkua GBITh MeHee
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1,4 uH, ecnu BepxHss IpaHuNa II0J0CHI 9aCTOT B UCILITAHMH HAa KOHIYKTHBHEIE
nomexH pasHa 30 MHz. Ecnu 3agaHHOe 3HadeHue JIHHBI IPOBOJA OTHOCHTCS K
eIHHCTBEHHOMY [POBO/Y, TO MOXKHO PacCyHTaTh MUHAMANILHLIN JMaMeTp npo-
BOJIOB, KOTOpBIE€ NODKHBI OBITH HCIIONB30BAHbI, IOb3YSICh NPHBEISHHON HUXe
(hopMy IO, MPU U3BECTHLIX 3HAUYECHHAX UHAYKTHBHOCTH L, H:

- ol o

rie: p =47 -107 H/m;

[ - nnvHa nDpoBoOjia, m;

d - nmaMeTp IpoBoJa, m.

Ipymevanue - [lpu 3navennn uaayktaeHocty 1,4 uH na gacrore 30 MHz 3ametHo
nupeobiajaer conpoTHrIerre aeMenTa RC, a BIUIHHE HHAYKTHBHOCTH HE3HAUHTENHHO.

8.3 [lpuMeHeHnHe SKBUBAJIEHTA PYKH

MakcuManpHas AJHMHA NPOBOJA MEXKIY 3JIEMEHTOM RC U OIOpHBIM 3a-
3eMIIEHHEeM ODBIYHO OTBeYaeT TpebOOBaHUsAM, KOTAA JIUHA IPOBOJA HE IIPeBBI-
maer 1 m. OnemenT RC MOXeT, HalpUMep, pacnojiarathCs Kak MOXKHO Oivke K
MeTammuyeckol donbre unu K onopHol Touke. [IpaBuneHeifl BEIOOp B 3HAUM-
TeJIbHOU CTelleHM 3aBMCHT OT BHYTPEHHErc OOIIEro HeCHMMETPHYHOIO COMpo-
tusieHns ncrounnka MPI1 u BonHOBOIO COMPOTHBIEHHS JIMHUM Nepeiadm, 00~
pa30oBaHHON COEAMHHUTENBHBIM IMPOBOJAOM M OKPYXKAIWEH ero cpemoil. Ecmu
110JI0ca 9acToT, B KOTOpoit nposoast uamepenus VP, orpannunBaercs vacro-
to#t 30 MHz, to uenecoobpazno pazmectuts anemeHT RC BHyTpu OCII nnm
ADC. B sTOoM ciiyuae HECUMMETPUYHOE HATIPSDKEHHE PAJIHONOMEX H3MEpSIOT
OTHOCHUTEIBHO ONOPHOT0 3a3¢MJICHHUA.

OCHOBHOH NPUHUHMIL, KOTOPOMY HEI0 CJEeA0BaTh IIPH UCIIONB30BAHUM K-
BHBAJIEHTA PYKH, 3aKJII04aETCS B TOM, 4TO 3axuM M anementa RC HYXHO 1oJI-
COEIVHATE K MI000H He3aIllHINEeHHOH HelOABIDKHON METAIIHYEeCKOH 4acTH WIH
K METAIIHYECKOH (hosikre, HAMOTAHHON Ha BCe NMOCTABIISIEMBIE C YCTPONUCTBOM
pyukn ((UKCHpOBaHHBIE U CbeMHble). Meramiuueckas 4acTe 00OpyaOBaHUS,
TOKPBITasi KPackoi UM J1aKOM, CHHMTAeTCs He3allMILCHHOH MeTallIudecKod Ja-
CTBIO U JIOJDKHA HETIOCPEJCTBEHHO MOACOSIHHAThCA K dleMeHTy RC.

[Ipyu npuUMeHEHMH 3KBHUBAJCHTA PYKY PYKOBOLCTBYIOTCS CIEAYIOIIHMH
yKa3aHUIMU:

a) eClI KOPIIyC YyCTpo¥cTBa BRIMTONHEH IOJHOCTBIO U3 METajlla U 3a3eM-
JIEH, TO SKBUBAJICHT PYKH HE UCTIONB3YIOT;

b) eci Kopryc yCTpOHCTBa BBIIOJHEH W3 M3OIALMOHHOIO Marepuvaa,
METALTHYECKY0 OBy HaMaThIBAlOT BOKPYT pyKodarku B (pucysok 10 c)), a
TaxKe BOKPYT BTOPOH pykosTkH D (11pH ee Hanu4uu). MeTanuieckyio Qomibry
waprHo# 60 mm Takke HaMaThIBAIOT BOKPYT kopryca C B TOM MecTe, Te pac-
TIOJIOKEH JKeJe3HBIH CepIeuHHK CTaTopa ABUIaTe sl WM BOKPYI KOpoOKHM nepe-

e v i PN
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Aiad, eCIM IIPM 3T0M Hoirydaetcst Gojee BeIcOkui ypoBens MPIL. DTm orpesku
METAITHIECKOM (HOIBIH ¥ METATHYECKOe KOO MK IIPOXOIHOH H30msTOp A
(IpH HaIHYMK) COENMHIOT BMECTe M MOACOCAMHSIOT K 3akuMy M 3iemeHTa
RC;

C) €CJIH KOPITyC YCTAHOBKH BBITIOJHEH YACTHYHO M3 METAIA M YaCTHYHO
U3 M3OJILHOHHOTO MaTepHana ¥ CHaOXeH HU30IHPOBAHHBIMH PYKOSTKAMHM, TO
METaJLIHYECKYIO (POJIBTY HaAMATHIBAIOT BOKPYT pyXosTok A u B (pucyHnox 10 c)).
Ecnm B MecTe pacnonoikeHHs JBUraTeliss KOPIYyC BBHIIONHEH U3 HeMeTallldye-
CKOTO MaTepHana, To Kopryc C 06epThiBalOT METATIHYECKOi $HONBrof HupH-
HO# 60 mm B MeCTE PACTONOKEHNs JKEeJE3HOTO CEpIAEUHMKA CTATOPA IBUTaTels
MY BOKPYT KOpoOku mepesad. Meraminueckas 4acTh KOpIyca, MeTalTHYeCKas
(Gonera BOKPYr PYKOSTOK [ODKHEI COEIHHSTHCS BMECTe H IOICOENUHSTHCH K
3axuMy M snementa RC;,

d) ecnu ycraHoBka kinacca I (Ge3 nposoga 3a3eMiieHs) HMeeT IBe PYKo-
ATKH A ¥ B U3 M30IALMOHHOTO MaTepHana, a Kopiyc C BBITOMHEH U3 METalla,
KaK HaIPHMEDP Y 3JIeKTPHYECKOH IHITHI {(pucyHok 10 ¢)), MeTaumudeckyto Gonp-
I'y HaMaThIBalOT BOXPYT PYKOATOK 4 m B. Metannuueckyio Gponsry Ha pyKosT-
kax A u B n metannudeckuit xopnyc C COeIUHSIOT BMECTe ¥ MTOJCOETMHAIOT K
3axuMy M anemenTta RC;,

€) IpUMEPHl NPUMEHEHHs DKBHBAICHTa PYKH NPH UCTIBITAHHA MHKpOTe-
neOHHBIX TPYGOK U KIaBHATYPH! NpejcTaBleHbl Ha pucyHke 11. ITpu nerbira-
HUE MukporenedoHHoH TpyOku (pucysok 11 a)) orpesox Meramnimyeckoit
(ompru muprHOH 60 mm HaMaTHIBAIOT BOKPYT PYKOSTKH. IIpH HCOBITRHHA Kia-
BHATYPBI (pPUCYyHOK 11 b)) xnaBuinm JOMKHEI ObITH (HACKOIBKO BO3MOKHO) IO
HOCTBIO HAKPBITBI METAIMAYECKOH (ONBroit MM nevaTHoM niarto, npu >ToM
naTa JIJDKHA Jie)KaTh Ha KJIaBHaType METaIN3UPOBAHHON CTOPOHOM. Pazmepsl
TIOKPBITHA JODKHE! 66175 He Gonee (300x100) mm®.

Hcronesyemble cpeiicTBa H3MEPEHH TOMMKHBL KMETh JeMCTBYIOIIEe CBH-

ACTCIECTBO O ITOBCPKCE,

30



O‘z DSt CISPR 16-1-2:2013

Ipuioxenue A
(06s3aTENIBHOE)

JKBHBAJIEHTbI CeTH NUTAHHS

B macTosmeM npuioxkeHWH NpuBeieHs caeaeans o6 DCII, ucnonszye-
MBIX JUIS M3MepeHus HarnpskeHus koHayktuHbrx VPIT B monoce yacror ot 9
kHz no 100 MHz, ¢ makcuMansHbBIMH pabounmu Toxkamu 10 500 A. Paccmortpe-
HBel V-o0paszusie DCII, npennazHadeHHble A8 H3MEPEHUH HaIpsSHKEHHS MEXAY
KaXIBIM IPOBOJIOM CETH TUTAHHUSA H OHMOPHEIM 3a3eMJIEHUEM, ¥ AesIbTao0pa3Hble
OCII pns u3MepeHuil HapsKeHHUsl MEKTy IPOBOAAMH CETH NWTaHMs (CHUMMeET-
PUYHOTO HAIPSOKEHUSI) U MEXJY cpelHel TOYKOH NpPOBOJIOB CETH NHUTAaHHA U
OITOPHEIM 3a3eMIeHNEeM (0011ero HECHMMETPUYHOIO HAlIPSKESHUS).

A.1 O6mue MoOJIOKEHHUSE

Cxempr DCIT Bcex BHIOB HOIKHBI 00eCIieuuBaTh B rojoce paboyux yac-
TOT CTA0MIBHOE HOPMUPOBAHHOE BXOJHOE IIOJHOE CONPOTHBICHME, JOCTaTOu-
HOE T0JaBJEHHE MEIIAIOUIMX CUTHAIIOB, ITOCTYHAIIIHX B CXeMy H3MepeHHH U3
ceTd nuTaHus (0GBIYHO MEIaloIHe CUTHAIB JOJKHB OBITE O KpaiiHel Mepe
Ha 10 dB HmKe YpOBHS U3MepAEMOro HalpsXKEHHs ), H He JIOIycKaTh HOoMnafaHus
HANpsKeHHs CeTH NuTaHus Ha Bxon usMepHTens MPIIL Kpome roro, MHorodas-
uele DCIT 1oJpKHEL 00eCcTIeYnBaTh BRITOTHEHHE JAHHBIX TpeOOBaHWM A Kax-
JIOro TPOBOAa CeTH (IBYXIIPOBOIHOH oAHO(A3HOM CeTH M YETHIPEXIIPOBOAHON
tpexda3zHoH CeTH), UMETh TIepeKItodaTens As NoaknoueHns usMepurens UPII
K ¥3MepseMOoMy TIPOBOJNY CEeTH ITUTaHUdA M o0ecneunBaTh Harpy3Ky JUist Apyrux
poBOAOB ceT. IIpuBeeHHBIE HIDKE CXEMbl JKBHBAJIEHTOB CETH, IIpeAHAa3Ha-
YEeHHBIX A7t ABYXIIPOBOIHOM oxHOMa3HOo ceTH, 001a/al0T TAKMMH BO3MOXKHO-
CTAMHK. JIaHHBIE CXEMbI MOTYT IPHUMEHATHCH TAKKE W IS YETBIPEXIIPOBOIHBIX
TpexdasHbIx ceTel MUTaHHs.

A.2 Mlpumep V-006pa3sHOro 3KBHBAJAEHTa CETH NUTAHUS
50 Q/50 pH +5Q

B tabaume A.l TipuBeleHbl HOMMHAJIbHBIE 3HA4YEHHs 3IEMEHTOB V-
obpasuoro DCII, cxema KOoTOpoTo NpelcTaBiena ua pucyHke 4. OneMentst L],
Cl, R1, R4 u RS omnpeneliiioT BXOJ[HOE TIONHOE COIPOTHUBICHHE V-00pa3sHoro
sksuBanenta; L2, C2 n R2 ofecnednBaloT MOJABICHHE MEIIAIOMWMX CUI'HAJIOB,
DOCTYIIAIOMMX W3 ceTy nutanus, a C3 sauumaer usMepurens HPIT ot Hanps-
KEeHMA ceTH nurands. Jlannast cxema MoXKeT ObITh ucnons3zopana s OCIT ¢
MaxKCUMAaIbHEIMH pabouuMu TokaMu Jio 100 A BKITFOYHTEIBHO.
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Ta6nuna A.1 - HoMuHaIbHEIE 3HAUEHAS 2IEMEHTOB V-00pasHoro
BCIT50Q /50 yH+5Q

DneMeHT HomMmunanbsHOE DIIeMeHT HomuHassHOE
JHAYCHHE 3HaueHNe
Rl 50 e _8pF
R2 - 10Q C2 4 pF
R3 1000 Q C3 0,25 pF
R4 | 50Q Ll 50 uH
RS 50 Q (BxonHOE L2 250 uH
TIOJIHOE COTIPOTUB-
neHHe H3MepUTeNs
HPI])

Ha HpKHEM ydacTKe [oNochl Yactot oT 9 jio 150 kHz nomHoe conpoTHs-
nexme xougeHcaropa C3 emkocTsio 0,25 pF He MOXKET CIMTATBCA npeHebpexH-
Mo MasM. ECIM HeT ApYyrHMX yKa3aHuil, IpH H3MepeHHAX HeoOXOAUMO clienaTh
TIONPABKY Ha 3HA4eHHE HTOT0 CONPOTHBACHHS.

B pensx 6e30MacHOCTH KOPILy¢ 9KBHBAJIEHTA JOJDKEH OBITH HAJIEKHO CO-
eIMHEH C ONOPHBIM 3a3eMJIEHHEM, TTOCKOIBKY KopaeHcatops! Cl u C2 umeroT
GoNbIIMe eMKOCTH, TG0 HeoOXOAMMO UCTIONB30BATh TPAHCHOPMATOP Pa3BA3KH
O CeTH.

VHAYKTHBHOCTH KaTYIIKH L2 B MOJIOCE YacToT 0T 9 10 150 kHz nomxHa
UMeTh 106pOTHOCTL He Menee 10. Ha mpakTuke 1e1ecoodpasHo NpUMEHSATD Ka-
TYNIKHA MHIyKTHBHOCTH B (ha3HOM e (POBOL 1104 HaNnpsHKeHHEM), BKIIHOUEH-
HBIE BCTPEYHO - [OCHE/I0BATENbHO, 3 B HEHTPAaNbHOH JIMHUK ~ IPOCCeIH C 06-
UM CEPACYHHKOM.

KoHCTpyKIHS KATYIIKH HHIYKTHBHOCTH L1 TpeAcTasierna B pasjene A7,
ITpu mcnsrranusx TC ¢ TokaMH NOTpeOneHus Gonee 25 A MOTYT BO3BHHKHYTH
TPYAHOCTH B IPMMEHEHHH SKBUBAICHTA H3-32 CIOKHOCTH peajli3allii KaTyiKy
L2.

JlaHHAs CXeMa MOXET Takke OTBevaTh TPeOOBAHUAM K V-0bpazHoMy
DCII marasus 50 /50 pH B HmxHEH peKOMEHIYeMOH 10JI0ce YacToT OT 9 1o
150 kHz.

A3 ITpumep V-00pa3HOro 3KBHBaJICHTa CETH MUTAHUNA 50 Q/50 pH

Cxema ¢ HOMHHATBHBIMY 3HAYCHHAMH 3EMEHTOB, IPABEICHHBIMA B Tab-
mine A.2, NpeAcTaBlieHa Ha PUCYHKE 5. Snementsl L1, C1, R2, R3 u R4 onpe-
eJIAI0T BXOAHOE MONHOE CONpOTHBNeHHe V-00pasHoro DCII. B ornuaye ot V-
oGpazsoro DCIT 50 /50 uH + 5 Q) 3/1eCh OTCYTCTBYCT Pa3BA3BIBAIOIIES 3BEHO,
4K KK CXeMa COOTBETCTBYET TeXHHYECKHM TPeOOBAHUAM K 3HAUCHHMIO TTOTHOTO
conpoTHBIeBHs: OHHAKO B ,Clydae CHIBHBIX CETEBBIX MOMEX JUIA CHUAKCHHA
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YPOBHS MEUIAIOIIMX CHTHaJoB Tpedyerca ¢umneTp. Takas cxema 3KBHBaJIEHTA
CETH MOJKET HCITOIB30BaThCA A4 TOKOR A0 100 A BKIHOUUTENBHO.

Tabmuma A.2 - HoMuHaIbHEIE 3HAUESHHS 3JIeMEeHTOB V-00pa3Horo
DCII50Q /50 uH

DaeMeHT Homunanenoe DneMeHT Homunanpuoe
3HAYEHHE 3HAYEeHUE
Rl 1000Q R5 _0Q
R2 500 Cl 1 uF
R3 0Q C2 0,1 uF
R4 50 Q (BxoxHOE L1 50 uH
TIOJTHOE COITPO-
TUBJICHHE U3Me-
purens UPTT)

B 1ensax 6e30macHOCTH KOPILYC 3KBHBANIEHTa JOJDKEH OBITh Ha/JeXHO COo-
eAVHEH C ONOPHAIM 3a3eMJICHUEM, TaK Kak 3HaueHHe eMKocTH Cl semuko. Eciu
HAJIEXKHOTO COequHeHus He obecrieunTh, HeoOXOAMMO HCIONB30BaTh TpaHC-
dopmatop pazBs3ky 110 ceTH. KOHCTpYKIAS KaTyIIKH HHAYKTHBHOCTH L1 mpea-
cTapjieHa B pazzeie A.7.

A4 Iipumep V-00pa3zHOro 3KkBHBaJICHTa CETH HTAHHS
S50Q/SuH+1Q

Cxema V-o6pazuoro DCIT 50 Q/5 uH + 1 (2 npeacrasnesa Ha pUCyHKe 5,
HOMHHAJILHBIE 3HAUSHUS SJIEMEHTOB CXEMBI [TPHUBEJEHBI B Tabmuie A.3.

JIaHHEIHA DKBHBAJICHT CETH MOKET NMPUMEHAThCA Ha vacTtoTax or 150 kHz
o 30 MHz ¢ Tokamu B mpoBojiax He 6onee 400 A.

Tabnuua A.3 - HomuransHble 3HaYeHNAS 3IEMEeHTOR SKBUBANIEHTa CeTH
rranns 50 Q/5 pH+ 1 Q

DieMeHT HomuHanpHOE DneMeHT HoMuHansHoe
3HAYEHHE 3HAYEHHE
R1 1000 Q R5 1Q |
R2 500 Cl 2 uF (vummyn)
R3 00 2 0.1 uF
R4 50  (BxoHOE Ll 50 uH
TIOIHOE COIPO-
THBJIEHHE H3Me-
purens MPII)
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AnprepHarusHas cxema V-obpasnoro OCII 50 /5 pH + 1 Q ¢ somu-
HallLHBIMH 3HAYEHHUAMH DIEMEHTOB NpuBe/ieHa Ha pucyHke A. L.

Taxoit DCIT MoxeT ucnoap30BaThCd B nojoce yacToT oT 150 kHz no 100
MHz s ToxOB B ripoBojiax He 6oxee 500 A
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[pumeuanue - JeTaumm KaTYINK# HHIYKTHBHOCTH: MHAYKTHBHOCTL 5 pH (18 BuTKOB
JAMaMETpoM 6 mm, HaMOTAHHEIC Ha Kapkac paMeTpom 50 mm), Touku otBoma y 3, 5,9 n 13,5
BHTKOB.

Pucynok A.1 - [lpumep ansrepHatussoro DCII
50 €/5 uH + 1 Q nns yeTpoHCTB, HCIIOIL3YEMBbIX
¢ MCTOYHHKAMH TTHTAHUS C HU3KUM CONIPOTHBIEHHUEM

A.5 Hpumep V-oGpasnoro 3kBuBajiedTa ceTH nutanus 150 O

[Tpamep cxemsr V-o6paznoro OCIT 150 Q npexncrasien Ha pucyHke 5.
HoMuHaNbHEIE SHAYEHUS 2J1EMEHTOB IpUBeJieHE] B Tabnuie A.4.

Tabnuna A.4 - HoMuHaIBHBIE 3HAYEHUS 3JIEMEHTOB V- 00pa3Horo

BCIT 150 Q
DeMeHT HoMHHAIBHOE DaeMeHT Homunansroe
3HAYEHHE 3HaueHNe
R1 1000 Q RS 0Q
R2 150 Q C1 1 puF
R3 | 100 | C2 | 0.1 uF
R4 50 Q (BxogHoE L1 CooTBeTCTRYIOUIEE
TOJHOE CONPOTHB- 3HaYeHHe Jis
JIeHye U3MEPUTETS obecrieueHus
HPIT) OIIpeIe/IEHHOIO
COITPOTHBIEHHS




Oz DSt CISPR 16-1-2:2013

A.6 Ilpumep nessTaodpasHoOro 3IXBHBAJIEHTA ceTH nuTanns 150 Q

[Ipumep cxemnl pensraobpasnoro DCII npencrtaBieH Ha pucyHke A.2.
Homunanphpie 3HAaUSHHS IeMEHTOB IIPHUBEICHEI B Tabnuie A.S.
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SEHLMM SHMTETROE
Viomaltyames BanY TRl aTH
T |
[
e § . S
0z =

VamennTant | ]
WP .

P - nonxmovenne wenetryemoro TC; [ - U1 CUMMETPHYHOMA COCTaBAMIONICH;
2 - 115 aCHMMETPHYHOH COCTaRAIOHICH

Pucynox A.2 - Ilpumep aensraodpasunoro 2CII

Tabnuua A.5 - HoMuHanbHble 3HA4CHUS 3JIEMEHTOB JeI6Ta00pa3sHOro

BCI1 150
DIeMeHT HoMmuHaibHOe |  DiieMeHT HomunansHoe
3HAYECHHE JHAYCHHEe
R1,R2 118,7 (120) Q R10, R11 107,8 (110) Q
R3,R5 152,9(150) Q R12 500
R4 1 390,7(390) Q C1,C2 0,1 pFF
R6,R7 275,7 (270) Q L C CoOTBeTCTBYIO-
R8, R9 22,8 (22) Q Iiee 3HaYeHHe I
obecnieveHus
OIPCACICHHOIO
ITOJIHOI'O
COIPOTHBIICHUA
IIpumevanus
1 CooTHOUIEHHE BHTKOB CHMMETPUpYIOMEro Tpadcopmaropa A0mxHO ObITH paB-
HO 1:2,5 npu oTROAE OT CpeaHeil TOYKH.
2 HoMuHAIBHBIC 3SHAYCHHS CONPOTHRICHNS, YKa3aHHBIE B CKOOKAX, [PEACTaBIAOT
coBoit nauboree GNM3KMe PEKOMEHYEMBIe 3HaUeHHS (fonmyck + 5 %).
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Ha ocHOBaHWW pacyeTOB 3KBHBAJEHT CETH HMEeT CIEeAYIOHIHE XapaKTe-
PHCTHKH:
1) 3atyxanwue, dB:
- cummeTpuyHoe - 20 (20);
- obulee HecuMMeTpHUHOe (acummeTpraHoe) - 20 (19,9);
2) 1MoJIHOE COTIPOTHUBIEHHE, 2!
- cumMetpugHoe - 150 (150);
- obmee HecuMMeTpudHoe (acumMmeTpudHoe) - 150 (148).
3HadeHus B CKOOKax IpUBENCHBI I COIPOTHBIECHHM, YKa3aHHLIX B
ckoOKax B Tabmure A.5.

A.7 Ilpumep nocTpoeHHs 3KBHBAICHTA CETH MHTAHHUA ¢ KAaTYIIKOH
uHaAyKTHBHROCTH 50 pnH

A.7.1 Katymika HHAYKTHBHOCTH

CxeMa KaTyIIKKU MHAYKTHBHOCTH MpelcTapieHa Ha pucynke A.3. Obmor-
Ka COCTOMT U3 35 BUTKOB MEHHOH ITPOBONOKH AMaMEeTpOM & mm, HAMOTAHHBIX B
OJMH PSA C IAroM 8 mm Ha Kapkac U3 M30JHPYIOLIero Marepuana JuaMeTpoM
130 mm. MunyxTrBHOCTE OOMOTKH BHE METaLANYECKOI0 KOpILyca IIpeBHIIaeT
50 pH, a BHyTpH MeTalTHYeckoro kopryca - paBHa 50 pH. das obecrievenus
cTaOMIIBHOTO TIONIOXKEHMS HAMOTKH Ha KapKace Hape3arT CHHPATIBHYK) KaHaBKY
rnyOrHOM 3 mm M NpOBONOKY YKIAaABIBAIOT B 3Ty KAHABKY.

Mesxay otRoaaMu BUTKOB 4 1 8, 12 u 16, 20 u 24, 26 u 32 BrIOYeHH! pe-
3UCTOPHl R 07MHAKOBEIM conpotuBienreM 430 Q + 10 %, uto cHmxaeT n06-
POTHOCTh KaTYHIKH M TeM caMblM O0eclieyMBaeT NOaBICHHUE PE30HAHCOB Ha
BEICOKHX 4aCTOTaX.

e 12 1@ 20 22 28 a2
[lpnmevanne - MaayxrusrocTs kaTymky cocrasnser 50 pH + 10 %.

Pucysok A.3 - Cxema xaTyliky HHAYKTUBHOCTH 50 pH

A.7.2 Kopnyc KaTyIIKH HHAYKTHBHOCTH

KaTyimky HHAYKTHBHOCTH W APYT'He 3IeMEeHThl IKBUBAJIEHTa CETH MOHTH-~
PYIOT Ha METATMYIECKOH paMe, KOTOPYIO 3aTeM 3aKpBIBAIOT MeTalTHYeCKHMH
kpeikamu. C 1eiblo YJIy4IdeHHs TeILIOBOTO PacCesHUs HHXHIOW U OOKOBBIE
Kpoiky epdopupyrot. Pazmeps! kopryca gomkHs! 6611k 360x300x 180 mm.

O061wuit BY SKBUBAJICHTA CeTH NPeJICTaB/lIeH Ha pUCyHKe A 4.
Ipumeuanne - Pexomenmyercs, 00l pazbeMbl 3KBHBAJIEHTA CETH JUIS HOIKNIOUeHHs

chbiTyeMoré #p”é.EI‘EOiIIaFaﬂHCB KaK MOMKHO OJrixe K YIIy TOro Kpas Kopiyca, ¥ KOToporo
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MOXHO YCTAHOBHTE €II[C OJIHH JKBHBAICHT H 605166, HCTIONBb3YA KAK MOXKHO Oonee KOpPOTKHE
nposoia.

ATTIBRATYDE S119 ABMBOSHIAT

' pa.w;nwéic”
-
Trrraume / <

PucyHok A.4 - O6mmit Bux DCIT
A.7.3 Pa3ssizka KaTyuIKH HHAYKTHBHOCTH

3aryxaHue MeIlalolMX CHTHAIOB, MOCTYTIAIOIIMX U3 CETH ITHTAHUSI B DK-
BHBAJICHT CETH, IIPEJCTABNEHHBIA HA PHCYHKe 4, HO NIPH OTCYTCTBHUH LIETH pa3-
Basku L2, C2 v R2 v UCIIONb30BaHMU KATYIIKH MHIAYKTHBHOCTH B CXEME, [I0Ka-
3aHO HA PUCYHKE A.S.

3aryxanue, dB
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Pucynok A.5 - 3atyxanue ¢punstpa ICII1
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3aryxaHue OIpeaemseTcs MEXKIY 3aXKUMaMH CeTH ITMTAHUA U PasbeMOoM
1715 IoAKodeHus m3mepurtens VPTL

Ha xpusoii 1 (pucyHok A.5) npuBefeHO 3aTyxaHye [IPH BHYTPEHHEM CO-
IIPOTHBIEHHH I'€HEPATOPa CUTHAJIOB Ha CETEBOM 3aXKHUME Zge,, COCTABIISIOIEM
50 Q. Ha xpuBoli 2 IpUBEJIEHO 3aTyXaHHe, KOTJla BHYTPEHHEE CONPOTHBIEHHE
IeHEepaTopa MEHHETCS B COOTBETCTBUH ¢ HOMMHAIBHEIM 3HaYeHHWEM BXOIHOIO
noasoro conporusiaenns DCI Zy .

A.8 M3mepenne xko3dpdpunuenta kaauGpoBku V-o6pazHoro
IKBHBAJEHTA CETH HTAHMS

Koadduurent xanubposku DCIT onpenensor ¢ NOMOINBIO HCOLITATE b~
HOH YCTaHOBKM, IIpUBEIEHHOH Ha pUCyHKe A.6 178 KaXA0M HCHBITATeNLHOH
KoHUrypanyu V-o0pasHoro sksusajieHTa ceTH. Koaddumuent kamubpoBku
H3MEpSIOT Ha KaKAOM MNPOBOAE CETH HPH KaKIOM THIIOBOM COSIHHEHWH (Ha-
TIpAMeEp, TPH KOHPUTYpALHIX C PYYHBIM ¥ JUCTaHIIHOHHbIM ITEPEKIIOYEHHEM ) C
TIOMOIIIBIO aHANW3aTopa lLielledl MM reHeparopa CHrHanoB U mamepurerst MPIL
Bcee HesajelcTBOBaHHEBIC BHIBOABI pa3hbeMa 3KBUBAJEGHTA CETH, NpeAHa3HAYEH-
HBlE [t TOAKIIOYeHUs ACIBITYyeMoro TC, TomKHBl OBITE HArpyKeHbl HA COIPO-

Tupnenne 50 Q.
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e B4
AHATMIETOP Y410 R e
Lanait : :
: V-aCn
| Baixen Bxon
Py Py 500
L———-' \L

=L,
_ ......m}-m L1 T Coreans passen

L] N g
.y [
Ha paELem TG] _

106 dB

b) Msmepenns xoadduiienTa KanuOpoBKY ¢ IIOMOLIBIO aHAIH3ATOPA
nenen

Pucynok A.6 - McnpitatensHas ycTaHOBKA JUISl H3MEPEHHS
rkoadpunuenTa kanndposku ICII ¢ momosio
aHanysaropa uernei

Tak Kak BXOJHOE€ COIPOTHBJIEHHE CO CTOPOHEI pasbeMa 1C umeer ydac-
TOTHO-3aBHCHMbIH XapakTep, He0OXOAUMO, YTOOBl BEIXONHOE HAalIpSKeHHES aHa-
nH3atTopa uenel WK reHepaTtopa ObIIO KalUOPOBAHO € MTOMOLLBIO H3MEPEHHOTO
VPOBHS HAUPSOKCHUSA Ha JaHHOM pasbeme ucisiryeMoro TC B COOTBETCTBHH C
pUCYHKOM A.6 a).

KoHcTpykumda nepexojia, ucnoissyeMoro Ha pazseMme TC, moxeT ObITH
KpuTHyHa ¥ kanubposke. CoeJuHeHUs JOJKHBE! 00ecneunBaTh HU3KOE COIpo-
THUBJIEHUE, a 1T - coeAUHHUTENb NOJDKEH paclionaraTtbCs Kak MOXHO Onibke K
pazbemy TC U 3axnMam 3azemiienus. Uit Toro, 4To0Bl o0ecieunTh MUHUMATE-
HYI0 NOTPEUIHOCTh TIPH M3MEpPeHUAX (COTIPOTHRIICHUE UCTOUHMKA M HATPY3KH
JI0;DKHBI OBITE pasHEl 50 (2), HCTIONEB3YIOT NOCTOAHHEBIE aTTEHIOATOPh! 3aTyXaHHU-
em 10 dB.

Kaxnpilf BEIBOA CETEBOTO pa3zbema HarpyxaroT Ha comporusieHue 50 Q
OTHOCHTEJIBHO 3a3¢MJICHHOr0 KOPIlyca SKBHBAJIEHTA.

Ins V-obpasnoro sxkeuBaneHTa 150 () moMKHO yYMTHIBATECS Iepepac-
npeneieHue HanpsokeHus Mexay passemoM TC u BY paszeeMom msMeputens

HPIL, T.e. mexny conporupierusmu 150 u 50 Q2.
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Hpuaoxenne B
(crmpaBoyHOE)

OGocHoBaHHKe JOILYCTHMONO OTKJIOHEHHSI APrYMEHTa BXOJAHOFO
MOJIHOTO CONPOTHBJICHHA V-00pa3sHoro JKBHBAJIERTA CETH UTAHUA

3HaueHHe HEONpedeNeHHOCTH M3MepeHud (s, YCTAHOBIEHHOE B
O‘z DSt CISPR 16-4-2 mns usmepenus ¢ npuMmesenueM JCl1, paccunTeiBanocs

Ha OCHOBaHHH «KpyTra HeolpeneneHHocTH» AZ;, (pucyHok B.1), KOTOpEIH MOX-
HO TaK)K€ Ha3BaTk KPYTOM JOIIYCTHUMBIX OTKJIOHEHUH [IOJIHOIO COIPOTHBIIECHHUA.

TRERALS! SHBEWBHIR BRryMEeHTR

IpaHtL BHEHSHIR MOSYITR

k /7 TOnHOD SOTROTHBIEHIS
i Kesyr aorySTMaIE OTRIDHEH AR
' e no 6]
i35 £2 Ao
' Mansoe
conpoTmanarite SETT
“
Pacn
00 B 43

. Mogysk NOMHOTO CONPOTHANBHIR, O

Pucysok B.1 - OnpepeneHie JOIMYCTEMBIX OTKIIOHEHHH 3HAYCHHA
MO/IYJIs IOJIHOTO CONPOTUBIIEHUA U apryMeHTa

Onpako CyIEeCTBYIOIINE aHATH3ATOPHI lienel He MO3BONLIOT OLpPEIeIUTE
KpYT HOTYCTHMBIX OTKJIOHEHHH Uit TONHOTO conpoTusaeHust. Jist sroi uenn
MOXKeT 1oTpeboBaThes AOMONHHTENLHOE MporpaMMHoe obecnedenue. [Toatomy
PEKOMEH/IYeTCs AOIONHUTENBHO K YCTaHOBIEHHOMY TpeDOBaHHIO B YacTH [0-
IYCTHMOIO OTKJIOHEHUs! 3HauyeHus! MOTYI IOHOTO COIPOTHMBIIEHHS 100aBHTH
TpeGoBaHue K AOMYCTHMOMY OTKJIOHEHMIO apryMEHTA IIOJHOTO COIPOTHRIICHUS.

B cooTBeTCTBMH ¢ pHCYHKOM B.l, Hcnosie3ys TPUrOHOMETPHYECKHE
dyuxumm, npu AlZ)/|Z] = 0,2 gonycTEMOe OTK/IOHEHHE apTyMEHTa IIOJIHOTO CO-
npotuBierus Ag =11,54°.

B xauecTBe TEOPETHYECKO! OCHOBHI BHIYHMCICHHA HEONPEIEIEHHOCTH W
MOBTOPAEMOCTH PE3yIbTATOB U3MEPEHHH KOHIYKTHBHEIX IIOMEX ¢ IIOMOIIBIO V-
o6pasroro sksuBanenTa cety ucnonszyercs CISPR/TR 16-4-1 [2]. Hdns o6bsic-
HeHHs BAMSHMS OTKJIOHEHHH apryMeHTa [ONHOTO CONPOTHUBIEeHHS V-00pasHoro
SKBHBAIEHTA CETH MOTYT OBITH HCIIONB30BaHbl  ypaBHeHHs (6), (5) u3
CISPR/TR 16-4-1 [2]:
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AUy  Zgp+Z13 [ Acx . A7 4 7_1_ Zan { AL _ AZg }
U et Zg+Zy, Vog Ugn ) Zg+Zy 0\ Zy3  Zgg

(B.1)

rae: Uy, - MICTHHHOE [TOKazaHue HanpspkeHus usMepurens MPIT, coorser-
creyromero tpebosanuam O‘z DSt CISPR 16-1-1, B wyeanbHbIX YCITOBUSX;

Zy3 . uaea’bHOE BXOIHOE HOJHOE CONpPOTHBIEHHe V-00pasHoro
OCIT;

Zin= Lz + AZy;

Zgy, Uy - MCTHHHEIE 3HAY€HHS NapaMeTpoB ucrounuka UPII (te.
ucnsiryemoro TC);

ap - ICTHHHOE 3HaueHHe KodpduuueHra kanubporku V-o6pazHoro
SKBMBAJIEHTa CETH;

Uy, Aa, - OTKIIOHEHHS OT UCTUHHBIX WITH HI€aIbHbIX 3HAUEHHH,

i onpeieNIeHMst BIMAHUS JIOITYCTUMBIX OTKJIOHEHHH apryMeHTa IIOJIHO-
ro CONPOTHUBIECHHS HA 3HAYCHUE HEOIPeAe eHHOCTH H3MEPEHHS COCTaBIIOIHE
Aa, AUy, AZy MOTYT OBITH IPHHATH! PABHBIMU HYIIO, TOFJIA HCHIONB3YS YpaBHe-
aus (6), (7) B CISPR/TR 16-4-1 [2], monyuaem:

Al __Zap f AZy, g -
Unt Zg+Zip L 243 ) Z43 (B.2)

AbcomoTHOe 3HaueHue Ko3hdpuiMenTa ¢; kak QyHKIUHA pa3HOCTH apry-
MEHTOB @ = @iy = Pdo = Pacn — Purc HOJIHBIX CONPOTHUBICHUH Ziy H Zy = Zytc
npuBeneHo Ha pucyHke 15 CISPR/TR 16-4-1 [2], ans HeCKOJILKMX 3HAYEHUH
COOTHOIHEHHS |23/ Z 40l.

AbcomoTHoe 3HaueHHE KOdQQHIMEHTa ¢; OBUIO pPacCUMTAHO Ui He-
CKONBKUX 3HadeHu# gyrc (0°, -45°, -90°), pscn (0°, 30°, 46°), [Z13/ Zyg| (0,1; 0,2;
0,4; 0,8; 1,0; 1,4) m pAycn (-23%5-11,5%; 11,59 23°).

AbcomoTHoe 3HaueHHe KoddpuIHeHTa Z,/7Z;; npunsto pasaeiM 0,2 {T.e.
3HAYEHHIO MAKCHMAaNBHO JOITYCTUMOIO OTKJIOHEHUS MOAYJS BXOZHOrO MOIHOI0

conporunienus ICIT).
JUist cpaBHeHHA OTKJIOHeHHH Hanps)KeHHs, BHI3SBAHHEIX OTKIIOHEHUEM ap-

TyME@HTa IOJIHOTO CONPOTUBNIEHHS, YPOBHM HAIPSKEHUS PACCUMTHIBAIHCE 10
bopmyne:

{, AUg
20logl 1~ —
0@% Ut ,} (B'3)
CpaBHeHME OTKIOHEHWH HalpPsKEHHs! NPOBEAeHO MpHu Agscn = - 23°

Apscn = -11,5°, a Takxe opu Agscn = 11,5° u Apsen ~ 23°, T.e. paccunTana pas-
HOCTh J OTKJIOHEHUH YpPOBHS HanpsKeHHs Ipy 23° U YPOBHS HANPSKCHUS NPH
11,5°. I'Ipu 3TOM NONy4eHk! CjIeAYIOILINEe pe3yIbTAThI:

s
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- IpH @yre = 0° ¥ aep = 0° pasrocts 6 = 0,018 dB (max);

- OPH gyre = - 45° U gacn = 46° pasrocts 6 = 0,27 dB (max);

- IPH gyre = - 45° ¥ @aen = 30° pasbocts J = 0,86 dB (max);

- IPH @yre = - 90° U e = 46° pasHocTs § = 3,07 dB (max).

CpaBHeHHE OTKIOHGHWH YPOBHA HANPSIKEHHS mpu Agaenp = 23° u
Agsen ~ 11.5° mokassiBaer, yto Ha TIOBTOPAEMOCTb Pe3yJIETaTOB H3MepeHui
BIMACT HE TOJIBKO MOJyJb IIOTHOTO CONpPOTHBIEHHS V-0Gpassoro DCIL, mo
TaKKe 4acToTa (KOTopas ONpeelser g;cn) U 3HadeHHe apryMeHTa purc (pucy-
Hok 15 CISPR/TR 16-4-1 [2]). Takum o6pazom, IIPOBEIEHHBIE pacUeThl [ToKa-
3bIBAIOT, YTO HENOCTATOYHO ONPEAEHUTH JIONYCTHMOE OTKIOHEHHE 3HAUCHWH
MOJYJIT BXOQHOrO TI0JHOTO CONpOTHBIeHHs V-obpasHoro DCIIL. Orpanudenne
AOIyCTUMOT'0 OTKJIOHEHMS apryMeHTa IOJHOTO COMpOTHBIeHHs V-06pasHoro
ICII u ucnonszosanrve ADC co 3HAYEHHEM |A@scn max]  11,5° He BhI3BIBaeT
TipobiieM 1pu u3rotosneHHH V-o6pastoro ICTI, Ho yiayumaer IIOBTOPSIEMOCThH
Pe3yIbTaTOB H3MEPEHHH Ml MACHTHYHBIX HCbITyeMbrx TC.
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IMpunoxenne C
(cpaBouHOE)

ObocHoBaHHe MUHHMAJIBHOIO KO3(PPHIHEHTA PAa3BAZKH MEKAY
32;KHMAMH CeTH nuTanus u 3axxumamu «Menbityemoe TCy» /
«M3mepurenr UPID» V-o6paznoro ICII

JL1s yMeHbIIeH!s BIUSAHUS [IOJHOTO CONPOTURIICHUS CeTH ITUTAHWSI, 3Ha-
YeHHe KOTOPOTO SBJIAETCS HEOoNpeleNeHHbIM, Ha BXOJHOE NOTHOE COITPOTHRIIE-
Hue V-obpasnoro 3CIT cnenyer ycTaHOBUT MHHEMANBHBIH KO3 QULHEHT pas-
BS3KHM MEXK/Y 3aKHUMAMH CeTH NWUTaHus W pazsemoM «Mamepurens VIPID» mpu
onpeAeneHHON Harpyske Ha saxumax «Mcnsityemoe TC». Ilpu ompenenenmm
xoapPpuIeHTa pa3BA3KH  HEOOXOAMMO YYWTHIBaTh pa3iWvHBIE THAMR V-
obpazseix JCIL Cxema uzMepeHus koapduiHenTa pa3Ba3ky NpUBeieHA Ha PH-
cyrke C.1.

40 a8

T ————»

R, SBUMN o0 2a

-

e

san (i

e

)

HpHMe‘iaHHG - Hanpﬂmem&e U H3IMEPAIOT OTACIIBHO [IPH HaArpy3kKe HCTOYHHKA THTa-

Hug 50 Q. Hanpsoxeune U, Moxer OblTh M3MepeHo Ha zaxuMax «Mcensiryemoe TC» nnm Ha
paswseme «Mameprrens UPH» (8 4.7.2 yeradoriieno, 910 Hanpspxenne U HeobxomumMo olpe-
JresTh Ha pasnveMe «Mameputens UPIy).

Pucynok C.1 - CxeMa H3MepeHHsT KOQOHIMEeHTa pa3BA3KH

Ipw 3navennu conpotuBneHus R,= 4 950 Q xosdpunment pazpazku (20
log U\/U,) pasen 40 dB. Ecnu npu naHHOM 3HadeHUH R, 3aXMUMBI NHATAHUS
3aMKHYTH HAKOPOTKO IUTH Pa3sOMKHYThH (PEXHM XOJOCTOIO XOJAa), H3MEHEHHE
cornpoTHBiIeHUs Ha 3akumMax «HcnesiryeMoe TC» coctasut 1%. CnezoBaTensHo,
yTOOB! BIUSHHE CONPOTHRICHHS CeTH NUTauMa Ha conporussienue JDCII Ov110
orpaHuteHo 3HadenueM 1 % , HeoOxonuma paspsska 40 dB (nmopsnox m3mepe-
Hus Ko3hpuiMenTa pa3psizku npuseieH B 4.7).

IIpu ouenke HeonpeneneHHoctn usmepenus VIPIT ¢ npumenenneM skBH-
pazenTa cetd B coorseTcTBHH ¢ Oz DSt CISPR 16-4-2 npunsTo, 94T0 AONYCTH-
MO€ OTKJOHEHHME BXOAHOTO TIOJIHOTO COIPOTHBISHNUA DKBHBANEHTA CETH COCTaB-
aset 20 %, ¥ BAUSHHE CONPOTHBACHMS CO CTOPOHEI CETEBBIX 3aKMMOB HEe Y4H-
THIBAETCH.




O*z DSt CISPR 16-1-2:2013

['apaHTHpOBaTE OTCYTCTBHE TAKOTO BNHAHMSA He HPEACTABISAETCS BO3-
MOHBIM. OnHaKo pu passsaske 40 dB coxpaHseTcs: JOMYCTHMOE OTKIIOHEHHE
1 % mmst yyera BOHSHHS CONPOTHBIEHHUSA CO CTOPOHBI CETEeBBIX 3aKMMoB. Ha-
IIPUMED, CCIIH HEONPEAeNeHHOCTh usMepeHus MPII, o6ycnosnennas oTkiIoHe-
HHCM BXOJIHOFO nosHoro conporusienus JCII, pasua 2,6 dB (B cootBeTcTsun
¢ Oz DSt CISPR 16-4-2), 10 cocTasisomas JaHHON HEOIIpEeICHHOCTH 3a
CHET HEM3BCCTHOTO 3HAYEHUS NOIHOIO CONPOTHBIEHHS CETH NMTAaHHS OyaeT
paBHa (0,13 dB.

Ilpu xoaddunsente passasxu 40 dB miusHUE Harpy3xu Ha CeTEBEIX 3a-
KMMax Ha Koapduupent kamubposku 3CIT orpanuyeso u obrerdeno ocaabie-
HHUE TIOMEX, HeHCTBYIONMX B CETH [IHTAaHMS, 10 YPOBHS HHKE KPUTHYECKOTO.
JlomnonsuTeNnbHOE TT0JABIEHHE IOMEX MOXET OBITh AOCTUTHYTO 3a CHeT (DHIIBT-
pauuu.

Onbr NpoHM3BOANTENeH CBUAETENBCTBYET O BO3MOXKHOCTH HOCTATOUHO
IIPOCTBIMH CTIOCOOaMH MOMNYYMTh 3HaueHHe KO3(QHUIMeHTa pasBsi3Ki, paBHOE
40 dB (ecnm naHHOe 3HaYeHME Pa3BA3KH elle He obecnieueno), Harpumep, my-
TEM YCTAHOBKH KOHJICHCATOPA MEXAY 320KHMaMH CETH MUTAaHKS ¥ 3eMJIed.
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Iipunoxenue D
(cnpaBounoe)

Koncerpykuusg, nosioca paGounx 4acToT B KOYGpUIHEHT KaIubpoBKH
nIpoOHUKOB TOKA

D.1 O6Gcy:xnenne XapaKTepaCcTHK TOKOCHEMHHKOB

Pasmeps1 TokochreMHHKa ONPEASTISIOTCS MaKCHMalIbHBIMH pa3MepaMH Ka-
6esig, Ha KOTOPOM JIOJDKHBL OBITH ITPOBEIEHB] H3MEPEHHUs, MAKCUMAIBHOH MOII-
HOCTBIO TOKa, IPOTEKAFOIIEro no Kabeno, H MONOCoH JacToT U3MEPSIeMOro Cur-
Hana.

ToxocheMHUK 0OBRIYHO HMEET TOPOHAANBHYIO (GOpMY, HIPHYEM IIPOBOJI, Ha
KOTOPOM JIOJIKHB! OBITH IIPOBECHBl H3MEPEHHUs, Pa3sMelliaeTcs B LEHTpe OTBep-
cTus Topouaa. CyllecTByrOmMe TpeGoBaHUA M TEeXHUYECKHE YCIIOBHSA H3TOTO-
BUTENEl TOKA3BIBAIOT, YTO JMaMETp LEHTPaIBEHOTO OTBEpPCTHS TOKOCHhEMHUKA
MoxeT u3meHaThes ot 0,2 g0 30 cm. BropuuHyio oOMOTKY pasMelalT Ha To-
pounsie taK, 4ToOsl 00ecTedHTs OXBaThIBaHUE Kabessd TOKOCheMHHKOM. Topou-
OaJIbHBIH cep/ieyHUK W OOMOTKY ITOMEHIar0T B 9KpaH, IIpeJoTBpallalouyi
BIIMSHHE 3IEKTPOCTATHYECKUX 3apsfoB. DKpaH HOJDKEH HMEThb 3a30p, MCKIIO-
YAIOIHH €ro [IPeBpaIleHHe B KOPOTKO3aMKHYTHIH BUTOK Ha TpaHcdopMmaTope.

TuiloBele TOKOCHEMHUKH, HCHIONbB3YeMBIE py uaMeperusx HPIL, umeror
BTOPHYHYIO 0OMOTKY, COLEPKAIIYI0 OT CEMH JO BOCHMH BHTKOB. DTO ONTHMMU-
3UPOBAHHOE YHCIO BUTKOB 00ecIeynBaeT OJHOBPEMEHHO MaKCHMAJBHO ILIOC-
KYIO YACTOTHYIO XapaKTepUCTHKY M BHOCHMOE IIOJIHOE CONpoTHBRIeHHKe 1 €2 nm
MeHee.

Hnsa gactot ke 100 kHz ucnons3yrores cepaedHUKH U3 TaMHHHUPOBaH-
HOH KpeMHHCTOH cTamu. PeppuTOBBIE CEPACHHHKHA HCIIOIB3YIOTCS sl [10JOCH]
yacror or 100 kHz no 400 MHz u s rosocst wactoT ot 200 1o 1000 MHz uc-
[I0IL3YETCA BO3AYUIHBIN 3a30p ¢ NEpexoqoM OT CUMMETPHYHOH KaTyIIKH K He-
cuMMeTpHuHOMY 50-0oMHOMY BEIXOJY. PacrionoxeHne 3J1€MEeHTOB THUIIOBOTO TO~
KOCBhEeMHHKA [MOKa3aHo Ha pucyHke D. 1.

TOKOCHEMHUK HCIIONB3YETCS B OCHOBHOM B KaueCTBE YCTPOMHCTBA, BOC-
IPMHHMAROIIETO CHTHATBI IPU TIpoBe/leHuH u3MepeHuH napametpos UPIL Cre-
JIOBATEILHO, €ro KOHCTPYKLUMA JIODKHA OBITh TakoH, 4ToOBI ITpeodpa3oBhIBATh
tokr WMPII1 B HanpsDKeHMs, KOTOpBIE MOTYT OBITh OOHApYXEHBI M3MEPHTENEM
HPI1. OTHOCHTENBHYIO YYBCTBUTEABLHOCTE TOKOCHEMHHUKA BBIPAKAIOT B eJMHM-
I1ax Ipeodpa3oBaHHOrO TIOMHOTO conporuBieHus. IIpeobpasosanHoe monHOE
COIIPOTHBJIEHHE ONPENENSIOT KaK OTHOUICHHE BTOPHYHOIC HANpPKeHHs (Kak
pasuio, Ha 50-OMHOH pe3nCTHUBHON Harpyske) K IepBHUYHOMY TOKY. HMHorna
BMECTO 3TOH BEJIMUHHEI HCIIOIB3YIOT Mpeo0pazOBaHHyIO ITPOBOIHMOCTD.




Oz DSt CISPR 16-1-2:2013

LR BEHDETY HE TTOM BMRE

EPiILLRH HE NOELTARTEHE

o Viarmog
= &

; ]: T " CORTEA

\8 amce & KRtk
t BHER

Pucynox D.1 - TurioBas kondurypauus npobuuka Toka

IoHast 1yBCTBUTEIBHOCTh TOKOChEMHIKA U u3MepuTens MPTT ssasercs
TaKxkKe (PYHKUMEH YyBCTBHTENILHOCTH M3MepHTels. MUHHMATbHbIN oGHapyxu-
BaeMbIi ToK MIPII B mpoBone npeacrasisier coboii oTHOMmEH e YYBCTBHUTEIILHO-
ctu usmeputens UPIT Vi k npeobpazoBannoMy momHomy COTIPOTHBIECHHIO JaT-
uuKa Toka (2. Hanpumep, ecin HenosssyioT maMeputens WPIT YYBCTBUTEIBHO-
cThi0 | pV H TOKOCHEMHHK C NpeoOpa3oBAHHEIM [IOTHBIM COTPOTHBIIEHHEM
10 €, To MuBMManbHEBIH H3MepaeMslii Tok UPIT coctaguT 0,1 pA, onHako ecnu
Henonb3yroT usmeputesis MPII wyscTBuTensrocTsto 10 pV U TOKOCHEMHHK ¢
peo0pasOBaHHBIM IIOIHBIM COpoTHBAeHHEeM | ), TO MUHHMANLHELN u3Mepse-
MBI TOK HOIDKeH ObITh 10 pA. Jing nonyueHns nauGonpmeii YYBCTBUTEIBHOCTH
3HaYeHHe 1IpeoOpa3OBAHHOTO IOJHOTO COMPOTHBICHHS IONKHO ObITh HaH-
bonbmmm. [peobpazoBanHoe MONHOE COMPOTHBIEHHE Zp YacToO BBIPAKAIOT B
Aeuubenax OTHOCHTENEHO OHOro Q. DTo yiobHas equuuLa, COOTBETCTBYIOIIIAS
ITMPOKO MPUMEHAEMBIM euHuIaM ypoBHs MPII, BeipaieHHBIM B menmbernax
OTHOCHTEJIPHO ORHOTO MMKPOBOJLTA MJIM OZHOTO MHKpoamiiepa (Z; B memube-
nax otHocHTenbHO | Q) onpenensior kax 20 log Zy).
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D.2 DxBuBanesTHAS JACKTPHYCCKasd ¢XeMa TOKOChEeMHUKA

B coorBercTBHH ¢ o0melt teopuel TpaHchopMaTopa TOKOCBEMHHK MO-
s#eT OBITH TIpeJiCTaBlied TOYHOM 3KBHBalleHTHOM cxeMoii. [Tocne 3HAUUTEILHOTO
YOPOHICHHA TOYHBIX 3KBHBAJICHTHBIX CXeM H HONYYEeHHBIX M3 HHMX YpaBHEHHUN
MOryT OBITH IOJyYeHb! CleAyIONlHe YpaBHeHUs A4 IIpeoOpa3oBaHHOTO MONHO-
I'0 CONPOTUBIEHUS TOKOCHEMHHUKA!

~ Ha BbICOKMX YaCTOTaxX:

- wild

o o
’ [ﬁmﬁﬁ;}z +{0’LC -#}Efgg : (D.1)

- Ha CPCAHMX HacToTax:

Zr = MR/L, xorma {w?lC=1), (D.2)

- Ha HU3KHUX 9acTOTax:

“ (D.3)

rae: Zr - npeodpa3oBaHHOE TIOJHOE COMIPOTHBIICHNE;

M - B3auMHas WHIYKTHBHOCTH MEXIY HEepPBHYHOH M BTOPUYHOR 00-
MOTKaMH;

L - MHOYKTUBHOCTH NIEPBHYHON OOMOTKH;

R, - Harpy304HOE NOJHOE CONPOTUBIIEHHE BTOPUIHON 0OMOTKH;

C - pactipeiesieHHas eMKOCTE BTOPUUHON 0OMOTKH;

® - YIJIOBas 9acrora, rad/s.

W3 npuBeAeHHBIX YpaBHEHUM MOXHO CJIeNaTh CIIEeAyIOIIHe BRIBOIBL:

1) Ha cpejHMX YacTOTaX MaKCHMalbHOe IpeoOpa3oBaHHOE TIOJIHOE CO-
OPOTUBIEHHE TIPH IIOCTOSHHOM HArpy304HOM IIOJIHOM COIIPOTHBJIEHHH IPAMO
MPONOPLHOHANBEHO OTHOIIEHUIO B3aUMHOW HHIYKTHBHOCTH XK WHIYKTHBHOCTH
BTOPHYHOH 0OMOTKH (3HaueHHNe R; NMOANCPKUBACTCA IIOCTOSHHBIM);

2) Ha BBICOKMX HACTOTax TOYKA [NOJOBHUHHOW MOIIHOCTH BO3HHKAET, KO-
TJia PeakTHBHOCThH paclpeeNeHHO! eMKOCTH BTOpMYHOH 0OMOTKM paBHa Ha-
TPY30HHOMY ITOJIHOMY CONPOTHBIICHHIO.

D.3 Orpannunpaoune 3¢ ¢exThi H3MepeHHH ¢ TOKOChEMHHKOM
TokocheMHUK TIpefcTaBiseT coboit TopomzanwHBI TpaHCchopMaTOp,

IpeoOpasyIoMi NOJIHOe CONPOTHBIEHHE BTOPHIHOH LGN B IePBHYHYIQ LETIb.

7
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Jns BTOpu4HOH 0OMOTKH, HMEIOIEeH BOCEME BHTKOB, U 50 ) Harpysku THINHY-
HOe 3HadYeHWe BHOCHMOTO 3aTyXaHus cocrasidger npubmusmrensHo 1 Q. Jlns
CIy4aeB, KOIla CYMMApHOE IIOJIHOE COIPOTUBJIEHUE MCTOYHMKA CHIHAjNa W Ha-
rpy3Kd B M3MepsieMoH Lenu npessiaer 1 ), mpHMeHeHHe TOKOChEMHHKA He
W3MEHSET CYILECTBEHHO YCIOBHH NPOXOKAEHMS IePBUYHOIO TOKA, OJHAKO €CIIH
CyMMa MOJIHBIX CONPOTHBICHUH HCTOYHHKA CUTHAIOB M HArpy3KH OKa3hiBaeIcs
MEHBIIIE, YeM BHOCHMOEC 3aTyXaHHe, NPUMEHEHME TOKOCHEMHHKa MOXET HpH-
BECTH K 3HAYUTEIbHOMY U3MEHEHUIO [IEPBUYHOTO TOKA.

ToxocreMHUK NPUMEHSETCS, B OCHOBHOM, ISl u3Mepenus Toka YIPII B
NEPBUYHBIX CHIOBBIX JMHHUSAX, B KOTOPBIX MOXKET HNPOXOJHUTE TOK He Oonee
300 A - npH NOCTOSHHOM HanpsskeHHH U He Ooree 100 A - mpu nepeMeHHOM
HaIpsDKeHHH. TOKOCBEMHHK MOMKET TakkKe INPHMEHATHECS BOIH3H YCTPOHCTB,
KOTOphle MOTYT T'€HEepHpOBaTh CHJIBHBIE BHEITHHEe MarHWTHBIe noiis. [Ipeolbpa-
30BEHHOE INOJHOE CONPOTHBIEHUE TOKOCHEMHUKA HE JOJDKHO H3MEHSTHCA IpU
BO3ZEHCTBHM yKa3aHHEBIX TOKOB M MarHUTHBIX nonel. CrexoBareilsHO, MarHUT-
Has Lenb TOKOCheMHHKA JOJKHA OBITh CKOHCTPYHpPOBaHA TakK, UTOOBI HUCKIIO-
YUTH €€ HachlllleHWe. YUUTHIBAsA, YTO NEePEMEHHbBIE CHJIOBBIE TOKH MOIYT UMETh
gactotsl 0T 20 Hz no 15 kHz, oru MoTyT cTaTh IpUMHAHOM NTOBpEKIEHUS BXOZ-
HBIX Iieredl MOAKITIOYEHHOIO H3MEPHUTENBLHOro IpueMHuka. Jns toro, utobsl
n30exaTh 3TUX NOBPEXKICHHH, HEOOXOIHUMO BBECTH MEXIY TOKOCBEMHHKOM H
H3MEPHTEIHHBIM MPHEMHUKOM PEKEKTOPHBHR (MABTP, HACTPOSHHBIM Ha yacTo-
THI CHJIOBBIX TOKOB. CxeMa QHIBTpa BBICOKMX HACTOT C HacTOTOH cpe3a 9 kHz
npejacTaBieHa Ha pucyHke D.2.

DKPaHHpYIOHIHMH Kopnyc
o R T S s .

%; 3§ KOaKCHANBHRIH PazheM

C.’ L4 (:3_ = 3,64 pF
1'.2 = 0.8 mH

hn e

Pucynok D.2 - Cxema GuapTpa BEICOKMX HacTOT ¢ 4acTOTOH cpe3a 9 kHz

D.4 Tunu4unbie AMILITHTYAHO-YACTOTHBIE XaPAKTEPHCTHKH
HPOOHHKOB TOKA

TunudaHble aMIUIATYIHO-YaCTOTHEIC XapaKTepPHCTHKH HpOOHUKOB TOKa €
mwiockuMu ydactkamu ot 100 kHz no 100 MHz npencrasnens! Ha pPHCYyHKe
D.3 a), ot 30 o 300 MHz - Ha pucynke D.3 b), or 200 no 1000 MHz - Ha pu-

cynke D.3 c).
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D.5 3xpanupyomue yerpoiicTsa, HCnoab3yemsle ¢
TOKOCheMHHUKAMH

ToKOCBEMHHMK B COYETAHHU C HPOBOJSIIHM 3KPAHUPYIOLAM YCTPOHCT-
BOM (HAIIpUMEP, MEAHBIM, JATYHHBIM U T.J1.) MOXKET ObITh MCIOAb30BAH IS W3-
MEpEHHS OOIIero HeCUMMETPHYHOTO IGO0 CAMMETPHYHOTO TOKA TIOMEX. Merop
npuMenuM B nojioce HactoT ot 100 kHz no 20 MHz. CymecteenHoit ocobenHo-
CTBIO 3TOr0 MCTOAA ABNAETCH NPAMEHEHHe MOAHQUIIHPOBAHHOTO PAAMOTACTOT
HOTO TOKOCBEMHHKA B COIETaHHH C (UIBTPOM BBICOKHX 4acTOT. OUIBTP BHICO-
KHX 9acTOT MPUMEHAIOT C UENBIO YCHIICHHUS PeXXKEeKIHH TOKOB CHIOBOH 4acTOTHI
Ha BBIXOJE TOKOCBeMHMKA. lIopsijiox mpoBeeHMA HCHBITAHHE  H3IOXKeH B
O‘zDSt 1032,

D.5.1 Teopernueckas Moxenn

JKBHUBAJICHTHBIE CXeMBbl HCITBITAHMIA C NPUMEHEHHEM TOKOCHEMHHKOB, HA
KOTOPBIX YK&3aHBl COCTAB/IAIOIIHE TOKOB: B (DasHOM NpoBoge cetd /i, B Heli-
TPaJIbHOM TIpoBoJE 1>, 00U HecuMMeTpHYHEIH ToK /¢, CUMMETPHYHBIHA TOK Ip,
npUBeJeHbl Ha pUcyHKe [D.4,

L | et Iy

o L S 5

TC

a) CxeMa HCTIBITaHHH, HILTIOCTPUPYIOIIAS POXOXKIECHHE TOKOB TOMEX

Savaang-T |
ceTit

K uswmepstitic VIFM TC __:L

b) Cxema ucnbITaHmi, TO3BOMSIONIAS Pa3AeIUTE 0OIHe
HECUMMETPHYHEIE W CUMMETPHYIHEIE TOKY [TOMEX

Pucysok D.4 - DKBUBaTeHTHBIE CXeMBI UCIIBITAHUHA ¢ IIPUMEHEHHEM
TOKOCHEMHHKOB

lpumeuanue - ®azoseiit yron mexay Iy u I cunraercs papusmv 0 (s [IPOBOJOR
amunoit Meree T mnpy gadroTax Hrxe 30 MHz),
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AHaH3 cXeMBl I03BOJIAET BBIBECTH CJEIYIOIIHE COOTHOHIEHHS (PUCYHOK
D.4):

Iy =Ic+ Iy,

Iy=1Ic-Ip;

21 c= I 1+ ]2;

I =1 -1

CrnepoBaTenbHO, Ha BBIXOJIE TOKOCBEMHHKA, OXBaTBIBAIOWIErO IPOBOJA
TaK, YTOOBl Bo3ieficTBUS TOKOB /; 1 [ cknaabIBanuch, Oyaer currai, o6ycios-
JCHHBIH TONBKO OOLMM HECHMMETPHUYHBIM (aCHMMETPHYHBIM) TOKOM, B TO Bpe-
Ml KaK MpH BEIYMTAHUM BO3NEHCTBHI OT TOKOB /; ¥ [, HAa BRIXOJE JIOKEH HOA-
BUTBLCS CHUTHAJ, CBSI3aHHBIH TOJBKO ¢ CUMMETpUYHBIM TokoM. HeobGxommma mo-
npaBka 6 dB k u3MepeHHOMY 3HAUYEHHIO O0IEro HECHMMETPUYHOTO TOKA H3-3a
Ko puiHeHTa 2 B ypaBHEHHH JIId OOIIEro HECHMMETPHUYHOIO TOKA (PHCYHOK
D.4, b).

D.5.2 KoHCTpYKIIMA SKPAHHPYIOINEro YCTPOHCTBA

KoHeTpyKiiMs JONOMHUTENILHOIO 3KpaHa foKasada Ha pucynke D.5. Paz-
MepBhI IIPUBEAEHBI IS TOKOCBEMHUKa ¢ AuaMeTpoM orBepetyst 51 mm. g to-
KOCBEMHUKOB € JIPYTHMHU pa3MepaMyl KOHCTPYKLMS AOJDKHA OBITH COOTBETCT-
BeHHO M3MeHeHa. [Ipumenserca maTepHall ¢ BBICOKOH MPOBOAMMOCTBIO {M€/b,

JaTYHB).

\\2 rReneTR 24,0
2 mecra

31,8 38,1 314

Pucynok D.5 - KoHCTpyKU#s JONOIHUATENILHOTO 3KpaHa

JIONOMHUTENBHRBIR 3KpaH CHYXUT Ui MO3ULMOHHPOBAHHS HEIKPaHHPO-
BaHHBIX IPOBOJOB B TOKOCHEMHHKE U obecredeHus JONONHMTENBHOIO IKPaHH-
pOBaHUA OT JIIOGOr0 BHEIIHEI0 MarHMUTHOTO TOTOKOCLEIUIEHH, KOTa OAHUH U3
BBIXOJHBIX 3KVMOB TOKOCheMHMKa 3azemuisercd. MsonupoBasHublii MHOrO-
XKWIBHBIA npoBog cedenueM 0,75 mm’ NPOMYCKarOT 4epe3 OTBEPCTHA H COeTH-
HSFOT Ha KaXXIOM KOHIIE C 3aXUMaMH I IOJIIOYEHNS IKPAHUPOBAHHBIX [1pO-
BOJOB CETH 3JEKTPOIIMTAHUS U IIPOBOJOB, NOAKIIOYAEMEIX K DKBHBAICHTY CETH.
[To meHTpy SKpaHHPYIOLIET0 YCTPOUCTBA HABUBAIOT HU30MAIHOHHYIO JIGHTY Tak,
qro6bl MPOBOA OBLIM JKECTKO YKPEIUIeHbl B YIUIYOIEHUSIX U 3Ta 4acTk cOopku

IPOYHO Y/ASpKUBalach B TOKOCHEMHHKE, KOT[a €0 3aKPHIBAIOT. JKPAHUPYIO-
.
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Iee yCTPOHCTBO IO3HUMOHUPYIOT B TOKOCBEMHHKE Tak, 9ToOLI IIIOCKOCTb, B
KOTOPOH yKpeILIeHb! NPOBOZa, Oblia MeprieHIMKy/IpHa K [UIOCKOCTH 3a30pa
MEXKAy HNOJIOBHHAMH CEepACYHHKa B TOKOCheMHMKe. IIpu 3ToM BakHO O6ecme-
YUTh M30MSAMHUI0 3KPAHUPYIOWEro yCTpOHCTRA, IPHBEACHHOro Ha pucyHke D.5,
OT KOpIlyCa TOKOChEMHMKA TaK, YTOOkI 3a30p B Koplyce He GbIl 3aKOpOYeH.

D.5.3 ©@uabTp BepXHEX HacCTOT

BricoxouacToTHBIH GOHILTP, IPH HEOOXOIUMOCTH, BKIIOYAIOT MEXIy BBI-
XOJIOM TOKOCHEMHHKA M M3MEPUTETbHEIM IPHEMHUKOM. DHILTp MOXKET OHITH
YaCThIO U3MEPHTEHHOTO TIpHeMHKKa (pucyrku D.2 u D.4 b)).

D.6 Kos¢ppuuuent kaanGposku npo6HnKos Toka

KanubpoBka TOKOCKEMHHKOB MOXET OBITH HPOBE/ICHA C HCITOIB30BaHHEM
H3MEPHTEIBHOIO IIPHCIIOCODICHUA, TIPE/ACTABIIIOMEro cobolf KOaKCHaNbHBI
aJlanTep B BUAE IBYX PAa3beMHBIX 1TOJOBUH. B coOpaHHOM COCTOAHUM B TIPH yC-
TaHOBKE TOKOCBEMHMKA Ha IIOJ0KEHHOE MECTO ajantep obpasyeT KOaKCHalb-
HYXO JIMHHIO, BHEIIHUH HPOBOA KOTOPOH OKPYXaeT TOKOCHEMHHK, a BHYTPEH-
HHH TIPOBOJ IPOXOAHT CKBO3b OTBEPCTHE TOKOChEMHHKA (pHCyHOK D.6).

Pucynok D.6 - ToKOCheMHUK MeXY ABYMs [1OJOBHHAMH KOAKCHAIBLHOTO
ajanrepa

OKBHBAJIEHTHAs cXeMa KalTHOpPOBKH IpefcTaBieHa Ha pucyake D.7. 3ua-
YCHHE TOKA [, MPOTEKAIOIIETO Yepe3 BHYTPEHHUI IIPOBOJ, IPH YCJIOBHH, YTO
KOaKCHallbHas THHHS XOPOIIO corjacoBaHa, MOXET ObITh BEIYUACIEHO HA OCHOBE
Pe3yNBTaTOB M3MEPCHUH HapshKeHus V) B iuHuM. Matepuas KOHCTPYKIMH Wil

0 ZRTAEDART a1

.
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3KpaHa TOKOCHEMHUKA {(€CITH OH SBIAETCA MEeTaTTHYECKHM) IOJKeH ObITh yYTeH
IpPH KOHCTPYHWPOBAHWH M3MEPHUTEIBHOTO IpHCIIoco0IeHus 1 obecneueHUH co-

rIacOBaHUA KOAKCHANLHOW THHWH.
560

S [

Pucynok D.7 - YopoinesHas cxema neny, BKIodaronei 8 cebs
KOAKCHANBHBIH ajantep U TOKOChEMHUK

ITpeoGpazoBanuas mpoBoauMocTs K, dB (s) Moxer ObITh BBIYMCICHA NO
bopmy:e:

K= V] - Vg -34, (D4)

rae: Vi - panydovyacTOTHOE HapsKeHre B KoakcHanbHoH muHuM, dB (LV);
V, - pammoyacTOTHOE HaINpSHKCHHME Ha BBIXOAE TOKOCBeMHMKa, dB

(BV);
koadupent 34 yuuteisaer 50-oMHOE [IOTHOE CONPOTHUBIICHHE Ha-

TPY3KH.
3HadeHne npeodpazoBaHHOH NPOBOIUMOCTH K HCHOJB3YIOT JJIA BbIYHC-

JICHUS 3HAYeHHA H3MEPEHHOro ToKa /; 110 hopMmyie:

L=V, +K, (D.5)
rae: I, BelpaxkatorT B dB (uA),
V>-8dB (uV),
K-8dB (s).

TIpuMmep 3aBHCHUMOCTH X03((HIMEeHTa KalMOpOBKM IpOOGHHMKA TOKa OT
yacTOTHl rpejcraried Ha pucyHke D.8. TloTepu, BHOCHMEBIE KOaKCHAlbHBIM
a[JanTepOM, HATPYKeHHBIM Ha corpotusiierre 50 2, ¢ TOKOCHEMHUKOM, Paclio-
JIOKEHHBIM BHYTPH a/lantepa, okasaHsl Ha pucyske D.9. @ororpadus npucno-
cobIeHHs ¢ KOAKCHABHBIM aJlallTepoM HpUBelieHa Ha pucyHke D.6.
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BrocuMmzre notepn, dB
5

N

"

=

-25¥

-5 e
1 & 16 & gli 5 o000
Yacrora, MHz

Pucyrok D.8 - 3aBucnmMocts koadpunuenta KanuOpOBKH 1po0HUKA TOKa
OT YacCTOThI

Brocumele norepy, dR
4]

t

20

3
&0 — ok
&0

1 | 1 100 - 1200
Yacrora, MHz
PHC)/HOK D.9 - HOTeprI, BHOCHMBIE KOAKCHANBHLIM aJ[arTepomM,
HArpy>XeHHbIM Ha coOnpoTHBIeHUE S0 Q, ¢
PacCIIOJIOKEHHBIM BHyTpH TOKOCBEMHHUKOM
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Hpunoxenune E
(ctipaBouHOE)

KoHcTpyKiiHsi eMKOCTHOTO NPOOHAKA HANPSAZKEHUA M H3MepeHHe ero
napaMerpoB

E.1 Beeneune

B HacTOsLleM TNPHIOKEHWH H3N0XKEH MeTOJ KalTHOPOBKH EMKOCTHOIO
rpoOHMKA HanpsokeHus. Vcnons3zoBaHue IPYyrux MeTONOB KanHOpPOBKH JOIIyC-
KaeTcs TMPH YCIOBUH, YTO HEOINPeneNeHHOCTh M3MEPEHUH NP UX HUCIIOIB30Ba-
HUM He TpeBHIIIaeT HeolpeAeNeHHOCTH TIPH UCIIONH30BAHUM METOM4, YCTAHOB-
JIEHHOTO B HACTOSIIIIEM TIPUIIOKEHHH. '

E.2 PaccMoTpeHHe cXeMbl eMKOCTHOT0 NPOOHUKA HANIPAMKEHHS
¢ ¢pusnyecKkol TOYKHU 3peHHs

KOHCTpYKIIMST eMKOCTHOTO IpoOHHKA HANIPSKEHHS IIPUBEeHA HA PHCYH-
ke E.1. I[IpoOHHUK COCTOUT M3 JIBYX KOAKCHAIBHBIX 3JIEKTPOJAOB, 3a3eMIIAIOIIEro
3auMa, KabeabHOM OIpaBKM H yCWIuTeNnd. BHeIHUH 31eKTpo/l HCIIONb3YeTCH B
KA4ecTBE 3JIEKTPOCTATHIECKOTO 3KpaHa Il YMeHbIICHUS OIIHO0K H3MepeHus,
00YCIOBAEHHEIX AJIEKTPOCTATHYSCKOH CBSI3BI0 C IIPOXOAANIMME BIOIH KOHCT-
PYKUHHE KaOeJIsiMH.

o BaBiu=nl aRaKmpag

- {areRTpGRTaTAISGIGH aHpan)
d I

. BHyTpemHail anekTpnn ;

]

47 nts

Tpnpass
o f
BuienHoi nopT

fluteHne

Yournrartaf
[Mpumeyanus

1 KaGenpHas onpaBxka HCIOJIB3YeTCs I8 LEHTPOBKH HCHBITyeMOro Kalels BHYTpH
npobuuka. JTa OIpaBKa MOXET ASHCTROBATE KaK AMNIEKTPHK, yBeauausalonmil anexrpuye-
CKYK) €MKOCTh MEXIY HCHBITYeMbIM KabegeM U BHYTPEHHHUM 3JIEKTPOAOM IpoOHHKa HaIps-
KEHHA.

2 Ilporona BCTOUHHMKA TIHTAHAS HeOOX0AUMO 3KPaHHpPOBATE C TeM, 4T00bI HE JOMyC-
THTH BO3JICHCTBHSA IIOMEX B IPOROMAX HA CXEMBI IPOOHMKA HAIPSKEHHA,

Pucyrok E.1 - KoHCTpyK1iHsg eMKOCTHOTO IPOOHMKA HANPKEHH
87

LAl
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OKBUBaNleHTHAS CXEMa EMKOCTHOLO NPOOHHKA HAIPSIKEHUS TIPe/ICTABIIe-
Ha Ha pucynke E.2. Ecau cymecrsyer HaNPDKEHHE MEeKTy KabeneM u 3emieii, B
PE3YIBTATE SNEKTPOCTATHYECKOW HHIYKIHM IIOSBISETCS HaBeJ[EHHOe Ha-
TPKCHAC MEXKY BHYTPEHHAM U BHOLIHUM SIEKTPOAaMML. 1o HaIpsKeHHE 110~
CTYTIAeT Ha BXOI YCHIWTENS ¢ BEICOKHM BXO/HBIM [IOTHBIM COMPOTUBIICHHEM, B
KOTOPOM YCHIIMBACTCS M IPH HH3KOM BBEIXO/JHOM COIIPOTHBJIEHHM ITOAAETCH Ha
BX0j1 u3Meputeiss UPIL.

EnocTHon amunos yemoleme mps

Monwityamne TS / Younuranh 0 oBpaTHOR koyTiHaHed Viamaputans WP

r | T T e ey
I . i
i V‘{ ‘{

4 o o e @)
i | ;
| :}]} . Vo8, .L
L ! L — L e
EWMKOSTE MENEY BHYTDBHANM EMKAZTE Wesny sHyTReHHImt =\ Sawm SaseMTeHnE

EneKTRCETM 1 kabanem ¥ BHELLHIN BReRTROnawA

b=25mm; ¢ =55 mm: d =100 mm; C = 8 pF (nmamerp kabeng 26 mm); C= 7 pF;
Co=5pF; Ry = 1 MO, [Zs = << [1/(joC); Rp>>(1/jo (Cs + C))}; Zopn =500 7Z.=50Q

Ipumesanne - ViasauHBle 3HAYCHHS He ABJAIOTCA ODsi3aTeNbHEIMU. JlonyckaroTes
APYTMe 3HAYCHUA M MX KOMOUHAUMH, COOTBETCTBYIOIIME TpeOOBAHUSIM, YCTAHOBICHHBIM B
5222

Pucynok E.2 - DxBHBaneHTHaS cXxeMa eMKOCTHODG IIpOoOHHKa
HaIPDKEHUS

E.3 M3mepenue wacrornoii 3apucumocta Ko3pdpunnenrTa
RajIu6poBKH

WcneitatensHas ycraHoBKa s HM3MEPEHHS YaCTOTHOH 3aBHCHUMOCTH KO-
s¢duurenTa KaTUGPOBKK eMKOCTHOIO NPOOHMKA HANPSIKEHUS B 110JI0CE pabo-
UMX 9acTOT npuseleHa Ha prucyHke E.3. Bepudukanmio emxocrroro npobHuKa
IIPOBOJAT B CAEAYIOIIEH MOCHE 0BATEIBHOCTH:
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EmeooThol npeBrik “anprMasns

Bryrpe-mal ropT (mopT 1) SnyTperHal nopT {mupr Z)
Brawsal nopT fmapr 1) i KaBan . P B=083d
\ A Co1 ¥ Brewrt mogr (mopT 2)
MerepaTep SUrHerDs

T om0 | . 1

| e

| ey ;

L{ :

} ATreHiaToR '

N T i S ey e
BHOLIHAR TORT Rampoanumsi Smok
" aaaBMTIBHMA i

_ BHyTpesHuR nopT/ TIofeT SR3OMOBHAR
SEIBWVITBHIR SBSSMITOHAR

VismapuTans WP

Pucynok E.3 - McnpiTarensHas yCTaHOBKA IS U3MepPEHUS YaCTOTHOH
38BHCUMOCTH Ko3(hhuLneHTa KamuopoOBKH

a) IOATrOTaBIHBAIOT Kabeab TOTo e THIIA, YTO HCHONB3YETC ¢ MCIIBITYe-
memm TC.

Ilpumedanse - EcnH ¢ eMKOCTHBRIM IIPOOHHKOM HCIONB3YIOTCA KaGenH HECKOIBKUX
THIOB, IIpH XamOGpoBKe clenyer pIOpaTh penpeseHTaTHBHLIE Kabeln HECKONLKHX THHOB W
ONPEAENHTE BOZMONKHOCTE PACIPOCTPAHEHHA MTONYYCHHBIX PE3yJILTATOB HA Kabenw Apyrux
tunos, Koogduuuent kanubposku F, HONMYCKaeTCs ONPENeIsTh B COOTBETCTEHHE ¢ YpaBHEHH-
eM E.5), ogaxko pekoMeHAyeTCs HPOBOAMTE U3MEpeHHs F, I Kauaoro Kabess;

b) kanubpoBOYHBIA 610K pa3MeNaroT Ha INIACTHHE 3a3eMJICHHUS, KaK IT0-
Ka3aHo Ha pucyHke E.3;

¢) oba KoHna Kabens MOACOEAMHSIOT K BHYTPEHHHM HOPTaM KaJubpo-
BOYHOrO O5oKa (nopr 1, mopt 2) (pucynox E.3);

d) MpoOHMK pa3sMelLIaloT B KATHOPOBOYHOM OJIOKE W PEryiupyIOT IIOJIO-
KeHHe Kabels Tak, YTOOBI OH IIPOXO/IMI Yepes LEeHTp KaOeIbHO! ONpaBKH;

IpuMeyanne - EcnH KOHIEBbIE IACTHHB! KAIHOPOBOYHOr0 G10Ka HAXOMHTCA CIIHIN-
KoM OIIH3K0 K KOHIAM NMPOOHEKA HATIPSAKEHWS, BO3pacTaeT MapazuTHas eMKOCTh, 9T0 MOXKET
YBENHYHTE IIOTPENIHOCTS H3MepeHHs Ko duitnenTa KanHOpOBKYH Ha BRICOKMX dacToTax. Ec-
T KOHIIEBHIE THIACTHHBI KATHOPOROYHOro ONI0Ka M3NHINHE YAANCHS! OT KOHIOB NpoOHHKA
HANPAKEHH, TO HA BBICOKHX 9acTOTaX B I'paHHIax KauubposouHoro Gioka Moxer chopmu-
POBAThCA CTOAYAH BOJNHA, YTO TAIOKE MOXKET YBEIHUHTH HOTPENIHOCTD H3MEPEHHsS KO3 PrIH-
€HTA KanTnOpOBKH.

€) NOACOeANHSAIOT TIOPT 3a3eMIICHHS HPOOHHUKA K BHYTPCHHEMY TIOPTY 3a-
3emienys kanubposounoro Oioka. IlofcoeAuHsIIOT BHEIIHUA TIOPT 3a3eMIEHUs
KanmHOpOBOYHOro 0JI0Ka K ONOPHOMY 3a3eMJICHUIO. 3a3eMIIIonias lepeMBlyKa
JOJKHA ObiTh MUHUMANBHON JJTHHBI, UMETh MANYH HHIYKTHBHOCTL U Haxo-

JAHUTRCA BHE allepTyphl HpO6HPIK3 BallpKEHUSA,
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f) reHepaTOp CHTHANOB ¢ BBIXOIHBIM MOJHBEIM COHNPOTHRJICHHEM 50 O
NOZCOCIUHAIOT K BHEIIHEMY ITOPTY 1 uepes aTTeHroatop ¢ 3aryxanueM 10 dB;

g) usmeputens HIPIT ¢ BXOAHEIM MONHBIM compoTHBIeHKeM 50 Q noscoe-
AMHSIOT K BHEMIHEMY [IOPTY 2 M Harpy»XaloT BBEIXOJHOH ITOPT NpoGHMKA HA CO-
npotusnenue 50 2. M3mepsaror ypoBeHs curHana ¥ B yCTaHOBIEHHON 110J10ce
4acToT;

h) usmepurens MPIT nojcoemHHsioT K BHIXOAHOMY NOPTY NMPOoGHHKA M
HATpy»XaloT BHEMHHWH NopT 2 Ha conpoTuBineHue 50 (). M3aMepsioT ypoBeHb
curgana {/ B ycTaHOBJIEHHOH I0JIOCE YACTOT,

1) koo¢pduuuenT xaubpopku F,, dB, paccuMTBIBAIOT 110 W3MeEPEHHBIM
3HAYEHHAM YPOBHEH CHTHAa, UCHONB3Ys BhIpaXKeHHE:

Fa=201g [V/ U} (E.1)

E.4 MeToa naMepesHs NpH OHEHKE BIHAHHA BHEIHHX
IEKTPHYECKHX [roJreil

E.4.1 Bansinue BHEUIHEr0 31eKTPHYECKOro HOJIs

BrusiHye BHEUIHEro 3J1€KTPHYECKOro IIOJNS TPOSIBISETCA B Pe3yJbIaTe
DIEKTPOCTATHYECKOH CBA3M NPOOHHKA ¢ KabeNnsaMu, HaXOISHNIUMHCS PIAOM C
npobHuKoM. Mojeny 21eKTpOCTATHYECKON CBA3U U MX 3KBHUBAJIICHTHBIE CXEMBI
npeacTaBieHbl Ha pucyHke E.4. OOume HecHMMeTpUYHbIE HanpsOKeHus V, Ha
kabene 2 u u3MepsAeMoe HalpskeHue J Ha Kabesie 1 HABOAATCA Ha BXOIHOM 3a-
KUMe NPOOHHKA HalpsHKEHMS ¢ BRICOKUM BXO/HBIM IIOJHBIM COIPOTHBIEHHEM
yepe3 emkoct O u C, Kak nokasaHo na pucynke E.4 a). J[1a yMmeHbIuenus
SIEKTPOCTATUYIECKON CBM3K 4epe3 eMKOocTh C, HCIOJAB3YIOT DIEKTPOCTATHYE-
ckuif 5KpaH. OIHAKO KM3-32 HECOBEPINEHCTBA IEKTPOCTATHHYECKOIO DKpaHa He
NPEICTaBIIAeTCS BO3SMOXKHBIM HCKITFOUUTh BIMSHHE BHEITHETO 3JIEKTPHYECKOro
110J151, 00YCIIOBIEHHOE SIEKTPOCTATHIECKOH CBA3BIO MEXK/Y BHEIUIHHM 2IEKTPO-
JIOM TIpOOHUKA U JIPYI'HM HapyXHBIM KabeneM (uepe3 emxocts C) (pucynox E.4

b)).

Kefiern 2

AneHTpACTETHNECKRA
4 SKpAH

YoummTaTs

TITTTII I

a) DKBHBAJICHTHAs CXEMa EMKOCTHOrO IPOGHUKA HanpshKkeHns Ge3
3NMEKTPOCTATHYECKOI'O JKPaHA
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BryTpeknil anaxTpon Kebans 2

BHawWHWE SIsTRon

4 _Youmarens

Y | |DOROE 8638MIGRIAR
RIS R A =

b) DxBuBaneHTHAasA cxeMa eMKOCTHOTO ITPOOHIKA HAIPSKEHHS C
3IeKTPOCTATUYECKHM SKpaHOM

Pucynok E.4 - Mojiens 21eKTpocTaTHuecKoi CBSI3H W SKBHBAJIEHTHAS
CXeMa JJI eMKOCTHOTO NpoOHUKA HanpaKeHHS

Mertonuka u3MepeHnsa IPY OLEHKe BIMSHUA 3IeKTPHYECKOH CBA3H MEXKIY
BHEIIHUM D3JEKTPOAOM 3JIEKTPOCTATHUECKOro IPOOHMKA M BHEIIHHM Kabenem
npusenena 8 £.4.2.

E.4.2 Meroa u3MepeHHs IPH OlleHKe BIHIHHSA BHEIIHET 0

AICKTPHYCCKOIo noJjd
BrnusHae BHEHIHETO INCKTPHHECKOTO 110414, 06YCJIOBHCHHOG SJIeKTIpOoCcTa-

THYECKOH CBA3BIO [IPH OIPaHUYEeHHOH 3(QQEeKTHBHOCTH 3KPAHUPOBAHHUS, OLCHH-
BalOT IPOBEICHHEM H3MEPEHHH Ha H3MEPHUTEIBHOH YCTAHOBKE, NpUBEICHHON
Ha pucynke E.5. MaMepenns npoRoIAT B clienyIOLIEH MTOCIeI0BATENEHOCTH:

a) H3MepAIoT Ko3(duueHT kanubporku F, = 20lg [V/U], npumenss me-
TOJ, YKazanHbif B E.2;

b) pa3zMeIaroT eMKOCTHOH POOHHK HAPSHKEHMS B KATHOPOBOYHOM 610-
Ke psijloM ¢ kabesleM Ha paccTosiHuM S oT Kabesist, pasHoM 1 cm (pucyrok E.5);

C) IOACOSAMHSAIOT TIOPT 3a3eMJIeHHs NMPOOHHKA K BHYTPEHHEMY IOPTY 3a-
3eMienns Kanubposounoro 6noka. IlogcoeAMHAIOT BHEIIHUE NOPT 3a3eMIICHHA
Ka1ubpoBoyHOTO GJIOKA K TUIACTHHE 3a3eMIISHHUS,

d) NoACOeANHSIIOT MEHEPATOP CUTHAJIOB € BBIXOAHLIM IIOJHBIM COTIPOTHB-
nerreM 50 () x BHeuHeMy mopTy 1 depes arTeHoaTop ¢ 3atyXanuem 10 dB;

e) noacoeuusitoT Himepurens VIPIT ¢ BXOAHBIM HONHBIM COTIPOTHBIICHH-
eMm 50 (2 kK BHeIIHeMy IOPTY 2 M Harpy»atoT BBIXOJHOH NopT nNpobGHuKka Ha co-
npotusnenue 50 Q. Mamepsior ypoBeHs curHana V; B YCTaHOBJIEGHHOH I10/10¢Ce
4acToT;

f) moncoeauusior uaMepurens MPII k BeIxogHOMY TOPTY POOHHKA 1 Ha-
rpyKaroT BHEIMHUH nopT 2 Ha conpotusierue 50 (2. MzsMepsioT ypoBeHs cur-
Hana {; B yCTaRHOBIEHHOH IOIIOCE YacTOT;
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HanuSposouHait tnok BHYTROMHWE nopT (NepT 2)

BrgwHni mopr (rmopT 1) BrytpenHal nopr KaBes

Briewrwlt ropr {nepT 2}

TeHepaTap curHanng
_ 500 _
. . W % [T B ey, PRANMELMT ST VIPFI
s é’) : 1 Atrericaros ‘ {
My " ode ,[ v,

i

BHewHut ot |
SEIBMOIBHUA

EHYTHBHHAR (ODT SR3SMIEHIS
- MopT SpssvIerns

EsmreETHol npoBHug KENPRKSHIE

BeixaaHo? mopT

§ - pacCTosHMEe MeXIy KabeqeM M BHEIIHHM 3JIEKTPOAOM EMKOCTHOIO
NPOOHMKA HAOPAKEHUS

Pucynok E.5 - MisMepuTensHas yCcTaHOBKA 1)1 M3MEPEHHS T10,[aBJICHHA
BIIMAHAS BHEIIHETO MICKTPUIECKOTO IT0JIS 33 CYeT
JKPAHUPOBAHU

g) PacCUMTHIBAIOT MO H3MEPeHHBIM 3HAYEHHSAM YPOBHeH CHMrHama K03¢-
(DHUMEHT ITOAaBIEHHNS BIMSIHAS BHEUIHETO 3TeKTPHYECKOrO IO 33 CyeT IKpa-
HUPOBaHHUSA MIPOOHUKA, HCTIONE3YS BEIPAKEHUE:

Fo=Fy 1 (Vs ! Uy) (E.2)
E.5 UMnynbcHas XxapakTepHcTHKA

EMKOCTHOM IPOGHUK HaNpPSKeHHS HCIOAB3YIOT COBMECTHO C H3MepHTe-
nem MPI1 1 ero KOHCTPYKIMS He JOKHA OKA3hIBATh BIMSHUS HA pabory HUPII.
Tak xak B cOCTaB EMKOCTHOTO IPOOHUKA HAIPAKEHUS BXOUT aKTHBHAS cxema,
HeoOX0JHMO 3HATh €r0 HMIYILCHYIO XapakTepucTHky. MmmynescHyo xapaxre-
PHUCTHKY €MKOCTHOIO IPOOHUKA M3MEPSIOT ¢ TIOMONIBIO reHepaTopa UMITYJILCOB
¢ XapaxkrepucTtukaMmH B coorBercTBUu ¢ O'z DSt CISPR 16-1-1, mis momockr

qactot B.

Ilpumeyanne - YunTHBasg TPYAHOCTH M3MEPEHHA HMIOYJIBECHOH XapaKTepHCTHKH eM-
KOCTHOTO TIPOOHHKA HAIIPIHKCHUS C TIOMOIIBIO I'€HEpaTopa HMHIYIhCOB, IIPOBEPKA KHEMITYIEC-
HOH CcHOCOBHOCTHY BO3MOMKHA NPOBEICHHEM H3MEPEHHAH o JHHeHHOCTH IIpH 1ojJaye CHHY-
COMAANIBHBIX CHTHAJIORB, THKOBOE 3HaYeHHe KOTOpBIX paBsHO HHKOBOMY 3HavYeHUu10 HMHYJ'H)C&.
HpOBe}IGHI/Ie JaHHBIX I’I3Mep€HHI71 BO3MOXHO, TaK Kax B KOHCTPYKIIHH CMKOCTHOTO npoGHm{a
HATIPDKCHHA OTCYTCTBYIOT AETCKTOP M HOJIOCOBOH GuubTp. [ MMHUMH3AIMA AMILUIHTYIE
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CUTHAJIOB M KATHOPOBOYHEIM OJIOKOM MONKET IOTPeBORATHCA BKIIOUCHME arreHraropa. Ecnu
cTabHIIH3AIHA YACTOTHOK XapakTepHCTHKH HeoBM3aTe/IbHa, ATTEHI0aToP He TpedyeTcs.

WMrynabcHas xapakTepuCTHKa IeHeparopa HMITYJILCOB TOMKHA OBITH
0,316 puVs B monmoce wuactor or 0,15 no 30 MHz B COOTBETCTBHH C
Oz DSt CISPR 16-1-1. CrieKTp CHIHala I'eHepaTtopa HMITYIIbCOB [TPAKTHUECKH
HE MeHsAeTCH 10 4acToThi 30 MHz. [IpubanxenHoe 3HaUeHHE IHUPHHBI EMITYTb-
ca T OIIpelleNdercd U3 ypaBHEe N

= 1R ) (E.3)

Hpu /i, = 30 MHz 3nauenne 7 = 0,0106 ps. AMmHTY 1y BMIyiIsca A om-
penesstior o hopmyie:

A=0,316/t= 29,8 V. (E.4)

s gopmynsr (E.4) caenyer, 4ro eMKOCTHON MPOGHMK TOKA JIOIKEH CO-
XpaHATh THHEHHOCTD MPH I0/a4¢ Ha Hero CHHYCOMAAIBHAIX CHTHAJIOR C aMInIK-
TyRo# Hanpspxenus a0 30 V. JluHeiHOCT MpoGHHKA IPOBEPSIOT H3MEpEHHEM
koapdpuurenTa KanubpoBKy F, TIPH YBEIMYCHUH aMIUIUTYAbI HATIPSKCHAS Te-
HepaTopa curHaios o 30 V.

E.6 3aBucHMocTb K03 pHUUHEHT2 KATHOPOBKH

KoaddummeHT xamubpoBKi eMKOCTHOIG NPOOHUKA TOKa 3aBUCHT OT /[Ha-
MeTpa HCHBITYEMOTO Kabeist M ero mojoXeHHs BO BHYTPEHHEM 3IEKTPOJC
npobuuxa. Ilpn m3Mepenun xounykTusHbix MPIT HeoGXomuMO 3HATH TOYHOE
3Ha4YeHHe KO3(QdhUIUeHTa KaTHOPOBKYM EMKOCTHOTO MpobHuka. Pacuer kosddu-
MHEeHTa KanuOpoBKy s kabells moGoro THIIa MPeICTaBISeT CAOKHYIO 33/1a4y.
HooTomy Ob110 TPOBENEHO HCCHeNOBaHUE OLEHKH BIMSHUA KOHQUIYPaLIUH Ka-
Oenn na koo uLHeHT KaTUGPOBKH eMKOCTHOIO IPOOHHKA HATIPSKEHHUS.

Hiis xabenel pasiaryHbIX THIIOB M HX PasIHYHOIO OTHOCHTENEHOTO Pac-
TOTIOXKEHUS. B M3MEPUTENHHON YCTAHOBKE IPOBOAMINCH CpaBHEHMs 3HAUYEHUH
KO3(pHIIHEHTOB KanuGPOBKH, MONYYEHHEIX PACYETHBIM IyTeM M B pesyllbTare
u3Meperuid. Msmenenne xo3QpuuuenTa KanubpoOBKY IPU W3MEHEHHH TI0JI0Ke-
HUS Kabesisl BO BHYTPEHHEM 3JICKTPOAE EMKOCTHOIO HPOOHUKA HANPSIKEHHS T10-
KasaHo Ha pucyHxe E.6. Ilpu nposeneHun skcnepuMeHToBR kabels 3aMeHsICS
MEJHbIM IITHIPEM.
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Ornonerne, dB
207 '
g F=1MHz
(!
g b=25mm
10 ¢ =55 mm
] a= {3 mm
51
0] g
'sf.li-i-i'iilfiii-;ki[.ﬁiiiftiiiiil

€2 0 02 04 08 08 10 12
- - KoschumenT CMBLLBHUS gith - )

a - panuyc Kabend; b - BHYTPEHHHH Paguyc BHYTPEHHETO JMEKTPOAA; ¢ - BHYTPEHHuI
Pagnyc BHEHIHETO JIEKTPOJA; g - PACCTOSHHE MEXTY HERTPAMM BHYTPEHHETO 3JIEKTPOJa U
Kabens

Pucynox E.6 - Otknonenne xoadduinenTa kKanubpoBKy MpH U3MEHEHHH
TOJIOXKEHUs! Kabells BO BHYTPEHHEM 3JIEKTPoe
€MKOCTHOTO NPOOHUKA HapsKeHUs:

Crnoiunas iunus Ha pucyske E.6 HITIOCTpHPYET pe3ysTaThl paCueToR B
3aBHCUMOCTH OT M3MEHEHHsI EMKOCTH MEXy BHYTPEHHHM JIEKTPOJOM H Kabe-
JIEM, a TOUKaMH OTMEHCHBI H3MEPEHHRIe 3HaYeHHs. Pe3ynbTaThl pacuyeToB Xo-
POILO COTNIACYIOTCA ¢ JaHHBIMU M3MepeHnH. MOXHO clienaTh BHIBOM, 4TO KO3(-
QUUHEHT KATHOPOBKHM EMKOCTHOTO POGHHKA HANPAKEHUS HE 3aBHCUT OT pac-
TMOMOXEHHUS KaleJsl BO BHYTPEHHEM DIIEKTPOZe HpU 3HAYeHHH Kod(hdHIHeHTa
cMemierns He Gosee 0,8. Taxum ob6pasoM, A MUHHMH3AINH TIOIPELTHOCTH H3~
MepeHHi HeobXoAuMo pacrionarath Kabesb, B KOTOPOM BBITONHSIOTCA H3MeEpe-
HHSL, 110 OCH BHYTPEHHETO 3JIEKTPOJa eMKOCTHOIO IPOo0HUKA.

Orxiorenne koadpduimenTa KaHGPOBKH €MKOCTHOTO MPOGHIKA Harps-
xenus F,, dB, or pacueTHOTO 3HAYECHUA B 3aBUCUMOCTH OT pajiyca Kabens no-
Ka3aHo Ha pucyHke E.7. CrlouBas THHUS WLTIOCTPHPYET Pe3ybTaThl pacue-
TOB 3HAYEHUA I, BBINOJIHEHHBIX 10 GopMyIIe:

(E.5)
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FHe: & - JUIJIKTPHIeCKas IPOHHIAEMOCTD; apr - PAXMYC Kabeils, HCIIONs-
3yEMBIH B Ka4eCTBE ONOPHOIO 3HadeHus. JIpyrue KOHCTAHTHI IIOKA3aHb! HA PH-
cynke E.2.

CrnoHanve,; di
a— . ,
’ CropHoe sHeuenne be = 10;
Cop=bpF
Z
U' .
2
PaoueTHES SHENBHRR

4

4 T,
.a i §
-3 | ! § {
D 50 100 150 200

CrHOWwEHWE paguycen e

a - pajuyc K366JI5{; b - BHyTpeHHHﬁ Paliuyc BHYTPCHHETO n JEKTpoja
Hpumeyanye - 1lo BepTuKansHOH OCH YKa3aHO OTKIOHEHHE KOXpOHIHEHTA KO-
POBKH £, OT pacyeTHOTO 3HAYCHHA [IPH OTIOPHOM 3HadeHuu H/a =10,

PucyHok E.7 - Pesynsrar uccnejoBaHus 3aBUCHMOCTH Ko3(duIienTa
KaIMOPOBKH €MKOCTHOIO IIPOGHUKA HAIIPSKEHUS OT

panmyca xabens

3navtenus emkoctn Cp, a Takke KO3DOUIHMEHTa YCHIEHUS YCHIMTENS C
HHU3KHM BBIXOAHBIM CONPOTHBICHHEM NOJIYUSHBI H3MEPEHHEM,

OKBHBAJICHTHBIH PafiHyc Kaxa0ro kabens ONpeselieH ¢ YUeToM CyMMap-
HOH IUIOIAH ITOTIEPEYHOIC CeYEHHS BCEX IIPOBOJIOB, BXOJAMUX B Kabenn, u
COOTBETCTBYET IUIOMAAH NONEPEYHOro CeYeHUs MEAHOIO IITHIPS. Yucao nposo-
foB B Kabesie MeHsanock o1 1 mo 12. Ha pucynke E.7 BHIHO, 4TO pacueTHble
3HAYEHUS XOPOIO COIIACYIOTCS C PE3yIbTaTOM U3MEPEHUs [IPH UCIIONb30BAHNH
MEJHOTO WIThIPS. PazHulia MEX1y H3MEPEHHBIMH Pe3y/IbTATAMH JUIS PeabHOTO
Kabellst M pacyeTHBIMU 3HAYCHUAMH Haxoautcs B npefenax 2 dB. Dot peayis-
TAT IOKA3bIBaeT, Y10 KOIQQHIMEHT KaJuOPOBKH MOXET GbITh IPHOIMKEHHO
Olpefeaer ¢ NOMOIIBIo Beipakenus (E.5) ¢ ydeToMm nnomanu nonepedroro ce-
YeHHSI KaXI0ro xadess.
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IIpuaoxenne F
(cripaBO4HOE)

Konerpykuusi yeTpoiicTs CBS3H AJIS1 MIGKEKIME TOKS paauonoMex B
noJioce yacror or 0,15 7o 30 MHz

F.1 Ycrpoiicrso cBsi3zu THNA A 15 KOAKCHANLHOTO AHTEHHOI'0 BX0Ja

CxeMa ¥ KOHCTPYKUHA YCTpOHCTBA CBA3M TUIA 4 IIPUBEJECHEI HA PHCYHKE
F.1. Jlpoccens nomken uMeTs HHAYKTHBHOCTE 280 LH.

I reneparopy nonesHo-

| cbopynosammo

PEE s

Hensimyemos
A oSopydoBarue
Tloneasnilt curaan ¥ : i
! S M @Am‘enﬂa
w F - Woh 7H '
- r
L o !
Py : 80 uH e oy ; "
Ylcrousnk rioMex [Maactuna sasemnenus

4, 5 - Meramyeckuii xopnyce, 145x70x70 mm (4acTs 5 pacmonoXeHa Ha ILIACTHHE
3a3eMIIeHNN); 6 - Tepeauss Hane/b (H30JSUHOHHBIA Mareprai); 7 - miaTa i pasMeIncHUs
¢eppuTOoBEIX KONEH (M30JAUMOHEEL MaTepHan); 8 - KOaKCHATBHBIM pazbeM, OalOHETHEIH
(BNC), 50 €2; 9 - 3akuM ang noxmodeHns k semie; 10 - KoakcHanbHLIH pazbeM, Gaiioner-
#p1i (BNC); 13 -1Ba ckieeHHBIX GeppHTOBBIX KOJbIA, THII 4¢6, muamerp 36 mm ¢ 28 BHTKA-
M s obecneuenns uERyKTHBHOCTH 280 pH; 14 - xoakcuaspubil Kabenh ¢ BHEIIHAM qHa-
MmetpoM 0,9 mm

Pucynox F.1 - IIpuMep yerpolicTBa cBs3u A A )11 KOAKCHATBHOTO
BXO/2

2 ioy

%

N S
A

H
G 82
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Hpoccenns npeactasiser coGolf KOHCTPYKUMIO U3 CEPIUHHKA U OBMOTKH.

Cepreunux cOCTOUT M3 IBYX ONMHAKOBBIX CKICEHHBIX dEeppHTOBLIX KO-
Jen w3 Marepdana 4C6 wnM aHANOIWYHOrO, UMEIOIUX BHENTHUI IAaMeTp
36 mm, BHyTpeHHHui quamerp 23 mm, TonmuHy 30 mm.

Ilpumeuanne - XapaktepreTnkn MarauTOro depputa Tuna 4C6: 0THOCHTEBHAS Ha-
HanbHas MarHuTHAs HponMnaeMocts = 120; koo uiment noteps tg &/p; < 40 npu 2 MHz,
meree 100 - mpu 10 MHz; yzensHoe conpotusnenne p = 10 kQ.

OBMOTKa cOCTOHNT M3 28 BHTKOB 9KPaHUPOBAHHOIO KOAKCHANIBHOLO Kabe-
i, HanpuMep UT-34, nuametpom 0,9 mm ¢ Hapy)HOM H30MMpPYIOMEH XJIOPBH-
HUJIOBOH TpyOKoOit muamMetrpoM 1,5 mm.

F.2 Yerposictso csisn THna M s ceTeBbIX NPOBOJOB

Cxema 1 KOHCTPYKIMS yCTpOHCTBA CBSI3U THIA M IpHBeNe bl Ha PHCYHKe
F.2.

148

K cotu
=y
N
X

0.47 uF

K HEETYERDMY
COOMVACRIE-BIG

Cl-0,luF R Ak ryanune
C2-0,47 uF \—\ oliopyncasHme

2x560 pH

e

Gm{ Tyt TNr
_...,.,T[ g A BEIE Y &

; E T f £ h
AP RO TIPS L RR P L LT F RR P i
VoMK nonest Tmactiue 3238 e

4 -9 - oM. yeTpocTBo cBa3m THIIA 4; 11 - ceTeBoe rHE3/0 AN MCIILITYEMOro obopy-
TOBaHUS (BA H3OIMPOBAHHBIX OJHONOJMIOCHBIX THe3Na); 12 - cereBas lITelceTbHAs BIIKA
(2P -+ 3emns); 15 - nBa mpoccens M3 ABYX CKICEHHBIX (EPPHUTOBEIX KOJIEIL, THIT 4c6, nrameTp
36 mm ¢ 40 BUTKAMHE Ha KOKIOM A9 obecreyenis HHAYKTHBHOCTH 560 pH; 16 - m3omupo-
BAaHHbBIH MEIHBIH [1POBOJ C BHEINHUM JHaMeTpoM 1,5 mm

Pucynok F.2 - Ilpumep ycrpoiicTsa cBa3u THIA M IS CETEBBIX
IIPOBOJIOB

HBa jipoccens HOIKHBI HMETh HHYKTUBHOCTE 1o 560 pH xaxasii. EM-
KocTs koHAeHcatopos C'/, C2 nomxkHa 6bith 0,1 1 0, 47 uF COOTBE
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Hpoccens uuaykruBHOCTEIO 560 pH mpencrasiser coboii KOHCTPYKIHIO
U3 CepAedHUKA H OOMOTKH.

CepliedHHK COCTOUT U3 ABYX OZHHAKOBBIX CKIEEHHBIX beppUTOBEIX KO-
Jenl u3 Matepwana 4C6 MIM aHANOTHYHOrO, MMEIOUMX BHEIIHHH nuamMerp
36 mm, BHyTpeHHUH qHaMeTp 23 mm, ToamumHy 30 mm.

O6moTka cocTouT H3 40 BHTKOB H30JMPOBAHHOM MeIHOM HIPOBOJIOKH
auaMerpom 1,5 mm.

F.3 YerpoiicTso cesisn THna L ans nposoxos FPOMKOrOBOPUTES

CxeMa u KOHCTPYKIMS YCTPOHCTBa CBA3M THMA L IpUBENeHbl Ha PHCYHKE

F.3.
K aorouqisky novex
K rpomko-  Taomney 17
REORUTENN et &
K
17 { HaTTyoMOiY
I C2 e c2 3
g Ny ' T -
gr 6

]

4-6, 8, 9 - cM. ycTpolicrea cBs3u THA 4; 17 - H30JIAPOBAHHEIE OJHOIIONIOCHEIC FHE3A
JUI BUJIKH ¢ NPYKHHAUMMA OOKOBBIMH HakIafkaMu; 18 - gsa Apoccelts HHIVKTHBHOCTEIO

560 uH xaxanii
[lppMevanue - YCTaHOBKA 37EMEHTOR - CM. YCTPOICTRO CBA3M Tuma M,

Pucynox F.3 - Ilpumep yerpoiictsa ces3u tuna L s IIPOBOOB
POMKOIOBOpPHTEIIS

JBa poccens AOMKHBI MMETh HHIYKTHBHOCTS 1o 560 pH kaxpii. Em-
kocTh koHAeHcaTopos 1, C2 nomxra 06T 47 nF 1 0,22 uF cooTBeTCTBEHHO.

Hpoccens vaaykTHBHOCTRIO 560 uH npencrapnser coboii KOHCTPYKLUIO
H3 CepAEeYHHUKA U OOMOTKH.

CepHedHrK COCTOMT U3 (QEPPHUTOBOTO KONbIA, HMEIOIIEr0 BHEIIHA Aua-
MeTp 36 mm, BHyTpeHHul fuameTp 23 mm u TommuHy 15 mm, 13 Mateprana
4C6 Uiy aHaJIOTUYIHOTO.

66




Oz DSt CISPR 16-1-2:2013

OBMOTKa COCTOUT M3 56 BHTKOB MeXHOMN IPOBOJIOKH C JIAKOBOH U30J1IH-
e, tnamerp 0,4 mm.

F.4 Yerpoiictea eBsizu THIA S, IS CHIHAJI0B 3BYKOBOIi 42¢TOTHI

Cxema 1 KOHCTPYKIMS YCTPOHCTBA CBA3H THIIA S, IPUBEIEHb] Ha PUCYH-
ke F.4. MHiykTHBHOCTE jipoccens oinkua 651Ts 280 pH. DKpaHUPOBAHHLIA Ka-
6ellb OMKEH OTHOCHTBCSA K WCIIONB3YeMBIM Ha 3BYKOBOM 4acToTe W ero JMa-

METp J0IDKeH ObITh He Oonee 2,1 mm.

K ACTOMMURY Tofex

%
)
7
’
¢
Bxog vt s -y T8 H nemsyamomy T.G.
ABYKOERIN CUMHENDS E :

8

4-6, 8, 9 - cM. yeTpolicTBo cBA3H THIA A; 19 - PO3CTKY C IPIKAMHBIME KOHTAKTaMH;
20 - npoccens HHAYKTHRHOCTEIO 280 pH
IlpuMmeyanse - YCTaHOBKA JPOCCENIS - CM. YCTPOHCTRO CBA3M THa A.

Pucynok F.4 - [Ipumep yerpoiicTsa cssizu Tina S, U CHIHAIOR
3BYKOBOH 4acTOTEI

[Tpumeyanus

I Konerpykuna npoccerst 1oynkaa OBITh MASHTHIHOA NPHBECHHON B F. 1.

2 B xasecTBe ycTpocTBa CBA3H THIIA S, IOIYCKAETCS HCIIOIB30BATh YCTPORCTBO CBS-
34 THHA A B cOOTBETCTBUY ¢ F.1, ecny 1Ba xabens crepeocuTrana uenbiryemoro TC coeu-
HEHBI BMECTE,

F.5 YcrpoiicTBa cBa3u Tuna S, s 3ByKOBBIX CHI'HAJIOB,
BHICOCHIHAJIOB H CHTHAJIOB YHPABJICHHU

CxeMa M KOHCTPYKIMS YCTPOHCTBA CBA3M THIA S, JUIS 3BYKOBBIX CHIHa-
JIOB, BUIEOCHTHAIOB M CHTHAJIOB YIIPaBIEHUs IIPUBe/ieHsl Ha pucyHke F.5. Un-
AYKTABHOCTh KaXAOI0 U3 ABYX jpoccenedl poipkHa Obite 560 pH. Bremmmit
AXaMETP TPeXIPOBOAHOTO Kabemna goskeH ObiTh He Oonee 1,5 mm, 9to mocTu-
TaeTcs HCIIOAL30BaHHEM IBYX KOaKCHaIBLHBIX KaGened tuma UT-20 (mmamerp

0,6 mm) i MeAHOTO IPOBOJA € TaKOBOH M30MAUMell tMameTpom 0,3 mm.
[Tpuveuanne - KoHCTpyKuus apocceins A0MKHa OBITH HACHTHYHOM IIpHBE/ICHHON B
C.2. AT
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K MOTONHIRY NOMBX ' e “pey

r

ne £
21 Kuerbyemouy

4-6,8 -9 —cm. yerpodicTea cgsa3d Tana A 21 - MHOrOIITEIPEBOR pazbeM (HalpuMep
poszerka DIN na 7 nonoxenuii); 22 - nea apoccesis HHAYKTHBHOCTBIO 560 pH xax b,

Ipumeyanus

1 YeraroBKa Jipocceneil — ¢M. yeTpolcTBo CBA3M THIIA M.

2 C= 1 nF (unm Gonee, ecint IO3BOJISIET UCTOYHUK CHTHANIA).

Pucynok F.5 - Ilpumep yctpolcTsa CBA3H THIA S, Jid CUTHAIOB
3BYKOBOH 4aCTOTBI, BH/ICOCUTHANIOB ¥ CHIHAJIOB
yTIpaBIeHHs

68
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Hpnaoxenue G
(cnpaBouHOE)

Hpunuun u3Mepenusi napaMeTpoB HOMeX0yCTOHYNBOCTH IPH BO3AeHCTEHH
TOKa pajHONIOMeX H HPUMeEpPhbI YCTPOHCTB CBA3H

G.1 [IpuHnun u3mMepeHus NapaMeTPOB MOMeX0yCTORUMBOCTH

llpunian u3MepeHus mapaMerTpoB OMEX0YCTOHUHMBOCTH Npe/ICTARIEH Ha
pucyuke G.1. MHIyKTHBHOCTE L NpeAcTaBisieT cOO0H BHICOKOE CONPOTHBRIEHHE
IUIS HEDKEKTHPYEMOro Toka paauonomex. @uastp L/C2 obecriednBaeT pa3sisKy
BCIIOMOraTelsHoro obopynoBanns U BY reHeparopa MHXEKTHPYEMEIX IOMEX.
Curxas noMexy ot reHepaTopa ¢ BHYTPEHHHM CONPOTHBIeHUeM 50 O BBOAMTCS
B IIPOBOJA MM B DKpaH KOaKCHanbHOTO kabens depes pesucrop R COpPOTHB-
nenreM 100 ) u pazpenurensusiii koupencarop CI. Konnencaropsl C/ u C2
MOTYT OBITh 33aMEHEHBI KOPOTKO3aMKHYTOH MepeMbIMKOH, eCliy 3TO He BIHAET Ha
paboty ucnriryemoro TC.

Heyrine vabemd gom e
KoawouarbHat kabans, MATEHAR, MDMEODES-
CERYMBHHER NERS AN <} DUTENER i T.N., KEMT=
MHOMKITEHEDR NoOB0S HATDYHESTCA Ha BNok
CBSBIN {150 1)
VcTai Tyas0n
hnox ceRsw clopyacaamite BNoK e
FaHenaToR , . . ,
noneaHare " et R e 3 L E
CRATHANS M4 pmp— — : promes ——
HONDMOTETRNGHOE! ‘Ot Enaas s ‘f".ﬁ‘f- '
pBonyRORSHIE R o Rt Cosh
. A - 000 . 3 } gQQQ i ..-hm
! by I 10em B3

. ;
PR ELIPE Pl VG g T g

T\NecTrHg sssewrsnms
. . .

BY roHapeETon
romex

R, +Rt= 1800 |

F—1ou rowesxi

o

L - wapyxruBHOCTS pazpasky; C1, C2 - kopaeHcarops! ¢ Hu3kuM BY momHem compo-
THBIAEHHEM (€CIH YCJIOBHS IIO3BOISIOT, TO KOHACHCATOPHR! HOJDKHEI OBITH 3aMEHEHK! Iepe-
MBIYKOH)

Pucynok G.1 - IlpuHuun ucneltaHui Ha IOMEX0yCcTOHYHBOCTE IIpH
VHKEKIHH TOKa TTIoMeX

G.2 Tunbt yCTPOHCTB CBSI3H H HX KOHCTPYKIHM

HCHOHBBYEOTCH YCTpOﬁCTBa CBA3H YKa3aHHbIX HUXKEC THITOB.
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G.2.1 Tun A

Ycerpoiictsa cpa3u TUna 4 npegHasHavedsl s ucenbitTaguii TC Ha nome-
XOYCTOHYMBOCTD IPH HMEDKEKIHH KOHJAYKTHBHBIX PaguolIOMeX B KOAKCHAIbHEBIE
kabesH ¥ IMPOBOAA, TI0 KOTOPBIM NEPEIAlOTCs MTOJIE3HEIE BRICOKOYACTOTHBIE CHT-
Hallbl. KOHCTpYK1Ws yCTPOICTBA CBS3M THIlA 4 npuBedeHa Ha pucyHke F.1. Pe-
3uctop conporusieHreM 100 Q (nna obecrieveHUs NONHOTO CONPOTHBIECHUS
ucrounuka 150 € mpu compoTuBieHHM reHepatopa paguoniomex 50 Q) mnop-
KIIIOYAETCA K 3KPaHy KOAKCHaIbHOTO BBIXOJHOTO COSTUHHTENS B OJIOKE CBI3N.

G.2.2 Tun M

YeTpoiicTBa CBA3M JTAHHOTO THHA NpeAHa3sHa4YeHsl Ui NCIIONh30BaHNS C
CETEeBRIMH IIPOBOAaMH. JleTald KOHCTPYKIMH MpuBeneHsl Ha pucyHke F.2. Un-
JKEKILHsL OOIero HECHMMETPHYIHOTO TOKA IIOMEX OCYILECTBIAETCS B 06a NpoBo-
Ja gepes sKBUBaNieHTHOe compoTusiedue 100 €2. anHoe ycrpoiictso aHao-
TU4HO AelbTao0pasHOMY SKBUBAJIICHTY CETH H IIPEACTABIIseT coboil, eclt cMOT-
PETH CO CTOPOHEI 3aXKHUMOB HcnbITyeMoro TC, cummeTpudHoe 1 oblllee HECHM-
METPHYHOE SKBHBAJICHTHOE PE3UCTUBHOE CONPOTURICHHE, paBHoe 150 €,

G.23 Tun L

YcTpolicTBa CBA3H JaHHOTO THUNA NpefHa3HAYeHB JJis UCIIBITAHMH Ha yC-
To#urBocTh TC K TOKaM KOHIYKTHBHBIX TOMEX B IIPOBOJIAX MPOMKOTOBOPUTEIIA.
Konerpykuus ycTpoHCTB cBA3H THNa L npeacrasiena Ha pucynke F.3, TTomHoe
CONPOTHBJICHHE HCTOYHUKA MEIIAIOWIEro CHUrHajla TaKoe Xe, Kak W [ yCT-
pOHCTRB CcBA3ZM THIA M,

G.2.4 Tun S, u S,

YcrpoiicTsa ¢Bs3u THna S, 1 S, OpeiHazHadeHsl sl HCIBLITAHHE Ha 110-
MexXoycToHurBOCTE TC Ipy MHXEKUMM TOKOB KOHXYKTHBHBIX [IOMEX B IPOBOa
fepellayy 3BYKOBBIX CUTHANOB, BUACOCUTHANOB H T.J. DBJIOKH HMEHOT MHOrO-
WITBIPHKOBBIE PA3beMbl, KOTOPBIE JOJKHBI COOTBETCTBOBATH PaziIMUYHBIM KOH-
GUTYpaAIHSIM COeTHHUTENEH.

YcrpolicTBa cBA3H THHA S, IPAMEHSIIOT MPH HEOOXOAMMOCTH 06ecIeunTh
IeNb MPSIMON Mepellauy 3BYKOBLIX CHIHAJIOB, BHICOCHTHAJIOB, CHTHANOB YIIpas-
A€HUS U T.O., JUI1 KOTOPBIX TpebyeTcs pa3Bsi3ka ¢ TeM, 4T00b 00eceuuTs 10-
CTYIUIEHHE CHIHAJA 1IoMexd K HenbiTyemoMy TC. Hetaam KOHCTPYKUHY IIpes-
cTaBleHBl Ha pHcyHKe F.4. TIoka3ana pa3Bszka Iy 3BYKOBEIX CHTHAJIOB, KOTO-
pyio obecreynBaeT napa dKPaHMPOBAHHAIX MPOBOAOB, HAMOTAHHEIX Ha (eppu-
TOBOE KOJBLO. B crny4yae MHOTOXKMIBHBIX Kabenel 110 KOHCTPYKTHBHEIM [IPHYH-
HaM MOXeT NoTpeOoBaThCA pa3ieuTh MpoBoja Kabelis mepej HAMOTKON Ha
¢deppHUTOBOE KOJBIO, KaK IMoKa3aHo Ha pucyHke C.5. B 0boux ciiyyasx TOK 10-
MeX HHXEKTHpYeTCs Yepes pesucTop conpoTtunieHreM 100 ) Ha BBIBOJIBI 9Kpa-
Ha H 3a3¢MJECHHMA BBIXOJHOIO COEIHHHUTENBHOIO YCTPOHCTBA, uepes3 KOTOpbIe
nonafaeT B 9KpaHbl 3KPaHUPOBAHHEIX MPOBOJIOB, a uepe3 KouaeHcaTopsl C - B

APYTHE (HBBKP&HHPOBB{.H}IBIB) HpOBOJA.
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YerpolicTBa cBs3u THNA S, NpeJHA3HAYESHB! A NPUMEHEHHI B CIydJasX,
€ClIi HeT HeOOXOAMMOCTH B ITPOXMKIEHUH TONE3HBIX CUTHANOB depe3 yCeTpoii-
cTBO cBi3d. Bee mposoja kxabenst HArpyXaloT Ha COIJIACOBAHHBIE COTIPOTHB-
jenud. Jleranu KOHCTPYKIMHK HpuBe/ieHb! Ha pacyHke (0.2, Tok nmoMexwu HHKeK-
THPYIOT 4epe3 pesuctop conpoTHBieHueMm 100 2 B 3kpaH (3azeMiieHue) H
IITBIPBKA 3a3€MJICHMS COSAMHUTENS, IPUYEM K 3TOH TOYKE JOIDKHEBI OBITE ITOJ-
KIIFOYEHE] TaKyKe BCe HATPY30UHBIE PE3HUCTOPHI 1poBojioB (o1 RI 1o R,). Crexy-
€T OTMETHUTE, YTO JUISL 3TOH HENHM MOXET OBITH UCIIONB30BAHO YCTPOHCTBO CBA3H
tana Sy, (pucyHok F.4 unu F.5), Harpy’keHHOe Ha IPaBHIIBHO NMoJ00paHHOe Ha-
Ipy30YHOE COTIPOTHUBIICHHE,

K noroudmey
TICEN

> TC

6, 8, 9 — cM. yeTpolicTBo cBs3u THNA A; 23 - MeTanmmauecku# koprye 100x55x 55 mm;
24 - MHOTOWITHIPEBOH pasbeM; R/ - R, - COITACORAHHBIC HATI'PY304YHBIEC CONPOTHURICHHS

IIpameuanre - 3Ha4deHus] Harpy304HEIX COTMPOTHRICHAH U 3BYKOBOFO 000pYA0BA-
HEL:

- 3BYKOCHHWMATENs MaTHRTHEIH 2.2 k€2 x 2;

- 3BYKOCHUMATENL Nbe30aekTpryeckmii 470 kQ x 2;

- Muxpodon 600 2 x 2;

- tionep 47 kQ x 2;

- margutodon 47 kQ x 4;

- ayauo Bx./Berx 47 kQ x 4.

Pucynok G.2 - Cxema ycTpoHCTBa CBA3M THIA S, ¢ HATPY3OUHBIMK
CONPOTHBICHUAMH

Ecnu BHyTpeHHee CONpOTHUBIEHHE IeHepaTopa NnoMmex He paBHo 50 Q,
3HAYEHUE COMPOTUBIACHUS NOCIESHOBATENLHO ITOJKII0YASMOr0 pesucTopa Noj-
OuparoT Tak, yrodsl nosyuuTs tpedyemoe cornporusienue 50 .

Jns monoce! gactort ot 0,15 no 30 MHz 3Havenne UHIYKTHBHOCTH KaTy-
HICK paIMOYacTOTHOIO ApOccels, NoKasaHHblx Ha pucyskax F.1 - F.5, nomkuo
obrTh 280 pH (umm 560 pH x 2 mpu napaniensHOM coeiuHeHHH). KoRCTpyKIuu
YKa3aHHBIX BEIIIE KATYIIEK TTPUBEJIEHB! B TIPHIIOKEHHH F.

HILIG
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Ocoboe BHHMaHHE JOMKHO OLITH VIENEHO OGMOTKAM KaTyIIeK C TeM,
4TOOBI 3HAaUEHHE Tapa3HTHOM eMKOCTH Ha BBIXOIHBIX 33KUMAaX YCTPOMCTB CBA3HN
OBLIO BO3MOXKHO 00JIee HU3KHM,

Cnenyer oTMeTUTE, 9YTO MeTaIMYecKHe KOpityca OJIOKOB CBA3H JIOKHBEI
ObITh COEHNUHEHEI C [UIACTUHON 3a3eMIIEHHS C ITOMOLIBIO MEJKO CIJIETEHHOH
MEIHOH LIHHBL OONBLLINX pa3Mepos. IToBepxHOCTH KOPIIyCOB B MECT€ ITOIKIIO-
4EHHs NIHHGI IO/DXKHA OBITH HEOKPalICHHOIL.

fisl
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Ilpuaoxenne H
(obs3aTensHOER)

IIpuMep acHMMETPHYHOrO 3KBHBAJIEHTA CeTH U M3MepeHHe ero
napaMeTpoB

H.1 Hpumep acuMMeTPHUHOrO 3KBHBAJIEHTA ceTH - T-00pasHbiii
IKBHBAJIEHT CETH

B kauectse npumepa ADC na pucysxe H.1 npusenen T - o6pasHblit 9k-
BUBAJEHT CETH. 3aKMMBI @ H by NIpefHa3HA4YEHbl IS MOAKIIOYEHUs JABYXIIPO-
BOJHOHN CUrHaJbHOH AMHUHK uctneitTyemoro TC, knemva RG - ais NOIKIIOYEHNS
DKBUBAJIEHTd CETH K ONOPHOMY 383€MJICHMIO WJIM K 3alllATHOMY 3a3€MIICHHIO
(3axxuMmy 3a3emMiieHHst ucusiryemoro TC).

&E:;f; ,«,L.

T

TG Ly
Ry
prvi CT
by O L
['}RM Cnnphoe sEmEvInEEe RG
1 "
RGC E m;* SAULATHTHS XERS R

Pucynok H.1 - [Ipamep T-o6pasHoro sxkBuBaneHTa CETH JUISA
JABYXIIPOBOAHOH THHUY

CummeTpUYHOE HaNpsDKEHHE CHIHATa, HeoOXxoauMoro Juis GyHKIHOHH-
posanus ucnbityemoro TC, nojaroT Ha 3aKuMbl a; U by, CABOGHHBIN apoccerh
obecrieynBaeT U3MepeHue o0lleit HeCHMMETPUYHOM (aCMMMETPHYHOM) cocTaB-
asromieit MPTT. JIse oOMoTkH apoccelst CKOHCTPYUPOBAHB! TAK, YTOOBI CHMMET-
PHYHBIE TOKM OBUIN 1TOJABJAEHB! 33 CYET OOJIBINOTO COIIPOTHBACHHS, 4 3aTyXaHHe
IS OOIIMX HECHMMETPUYHBIX TOKOB (MpoTeKarolnmx R,) ObI0 TIpeHeOpeRuMo
MaJlbIM.

BxoaHoe monHoe CONMPOTURIEHHE 3KBHBAICHTA CETH s OOILEro HeCHM-
meTprusoro Hanpspkenus MPIT nomkxo Opite 150 Q. JlanHoe compoTHBICHHE
onpeaeisiercs ABymsa pesucropamu Ry (200 Q), koropsie I 001Iero HecmM-
METPHYHOI'O TOK& BXKJIIOUEHBI ITapaLIeNbHO, K HOCAEAOBATEIBHO BKIIOYSHHBIM C
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HUMH COIPOTHBIIEHHEM R\, KOTOPHIM OOBIYHO ABISETCH BXOAHOE HOJIHOE CO-
IpoTHBNeHKe uameputens MIPTT (50 Q).
Ilpu npapunsHOM BEIGOpE 3THX 3NEMEHTOB 3HAYEHUE ko3¢ huruenrTa ka-
TMOPOBKY SKBUBaJIeHTa CeTH OyAeT NpubIu3uTeNbHO pasHo 9,5 dB.
Kounencaroper C, ABASIOTCE 6IOKUPOBOYHBIMU M HCKTIOYAIOT HU3MeHe-
HH€ CBOHCTB Jpoccelis L; M3-3a HACKILIEHNs CEPICYHHKA U IIOBPEKIEHHS Pe3H-
CTOPOB SKBHBAJICHTA CETH IIOCTOSHHBIM HAIIPSXKEHUEM, AMEOIIAMCS B JTHHHIL.

H.2 Usmepenns napamerpos AIC

/s onpenenenys cooTBeTcTBHS TpeGoBaHMAM, YCTaHOBJIEHHEIM B 7.1,
IPUMCHAIOT yKa3aHHBIC HHKE METO/bl U3MEPeHHs lapamMeTpos ADC:

a) BXOZIHOE TTOJTHOE CONPOTHBIIEHYE.

BxoaHoe nomxoe conporusnenne ADC npeacrasisger codoif 1onHoe Co-
IIPOTHBIICHHE MEXKAY 3aXHMAaMH q; W by, COeJIMHEHHBIME BMECTE, U 323KHMOM
ONOpHOro 3a3eMieHns R(G. 3HadeHHe BXOTHOTO ITOJHOIO CONIPOTHBIICHHS
AOJDKHO COOTBETCTBOBATE TPeGOBAHUAM IIPH MOAKTIOUCHHH COEIHHEHHbIX BMe-
CT€ 3AKUMOB ¢z H by k 3axuMy RG W NpH OTCYTCTBHM Takoro HOAKIIFOUEHHS,
KaK ITOKa3aHo Ha pucyHke H.2;

Mopr TG | Aopr O
4 i a2
AIC
Ha’ﬂ;%; il Y — ofpasHbii
: BKBABBIEHT 'S,
by e M

Hpumevanne - g ADC, nMeromumx Gojee gem OJHY Hapy IpOBOJOB, T.C. IIpHMe-
HAEMBIX TIPH PaboTe ¢ MHOTONPOBOAHBIME JIMHHSMH, BCE HPOBOJA nopra TC u cootserct-
BeHHO nopra IO coemquusior BMecTe.

Prcyrox H.2 - Cxema u3sMepeHns BXOHOTO TIOJHOTO COIPOTHBICHUS

b) 3ITL

V3MepeHHs POBOIAT B COOTBETCTBHH ¢ puCYHKoM H.3 ¢). Curnas ¢ BhI-
XOlla aHajM3aTopa NeleH MojaloT Ha mpobHumx 3IITT (cumMeTpupyloImit
TPaHCPOPMATOP) € OCTATOYHBIM (He CKOMIIEHCHPOBaHHAIM ) 3HaueHueM 31T, o
Kpaine# Mepe, Ha 10 dB mpessimaronmm tpebyemoe 3rauenue 31T ADC. Be-
pudukamus npobuuka 3T 10/KHA TPOBONMTHCA B COOTBETCTRIH C PHUCYHKOM
H.3 a), ero kanubposka - B cooTBeTcTBHM ¢ prcyHKoM H.3 b);
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MpodHKR FoCpesHes
3 : oxEme
v? Z
i
[pumeuanus

1 3HIT onpenensrot xax 20 g 1E/V], dB.
2 B xauvecrse narpysku npobumka 3IIIT npumensitor [T-o6pasHyto cxeMmy ¢ MuHH-

ManbHbM 3nadennem 31T, cocrosmyio u3 pesuctopo Ry, Rz 1 R; (R; = R;). Cummerprgnoe

. RIR, +R
conpotusyicHue I1-00pasnoi cxempr Z = _I_(_EM_mil JODKHO OBbITH PABHO HOMHHAJIBHO-
R +R,+R,

MY CHMMETPHYHOMY I10JIHOMY CONPOTHRICHHIO 3KBHBANICHTA ceTH Z, a obInee HeCuMMeTpuY-
R,R

noe conporuBneHye I1-00pa3zHoll cxeMel [R E ; ] A0pKHO OpITh paBHo 150 Q. Ilpu Z =

+

2 3

=100 Q napamerpwr I1-06pasHoit cxemsi f0/pKHBI GhITh CnexyromuMu: R; = 120 Q u Ry =

=R3=300 Q.

3 Obmee HeCUMMETPHYHOE CONPOTHRICHHE [€HEPATOpA CHTHAIOB (aHalIM3aTOpa He-
neit) nomino Osire Z/4 (1.e. 25 Q upu Z = 100 Q).

4 Tlpu noaxmovenuu K [1-06pa3noll cxeMe ¢ yka3aHHBIME BEHIIIE 3HAYEHHAMM I1apa-
METPOB M3MEPCHHOE OCTaToYHOe (He ckoMneHcupopanHoe) sHadenune 31111 npobuuxa xomx-
1o 6bITe Ha 20 dB Goneme, vem Makcumanbroe 31T sKkBUBANICHTA CETH, HPHMEHIEMOr0 npu

H3MEPEHHUAX,
5 Hna obecrieuenns nopropseMoctH m3Mepenuif 3nadenwe 3T mpobumka moinkHO

Obire pasrO TpeOyeMmoMy 3HadeHMIO Ipu JroGoit opuenTaiuu [1-06pasHoil cXeMbl OTHOCH-
TEALHO TIpodHuKa.

a) Cxema Bepudukanmm npodoruka 31T

TpolHite
3

1 L-ufipassan
XA
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Ipumeuanng
| 3atyxanmwe npomonsuoro nepexona 3II1, dB, onpemensror ¢ OpHMeHeHHeM [-
00pa3sHOH CXEMBI B COOTBETCTREHY ¢ BBIpaXKEHHEM:
(R, //Z)+4R_ +7
2(R,,, /1 Z)

2 Ha neonmpenenennocTs u3Mepenus 31T ADC, npusesennoro na pucynke E.3 ¢),
BIMACT TOTHOCTD YCTAHOBKH IAPAMETPOB L-06pasHOi CXeMbl M 3HAUEHHE octaroyuoro 3111
npoduuka. Mamenenue opuenTtaimy npobuuka 31T OTHOCHTENBHO 3BKUMOR L-00pazuoi
CXeMBI OYNET IPHBOMHUTE K HEONpPEAeTeHHOCTH KanuOpoBKH,

3 Hpumep napamerpos L-oGpasuoit cxeMsI: ipH HoMHOM COnmpoTHBNIeHHN Z = 100 Q
Rym = 100 Q ycramosxa suagenns R = 750 Q ofecnennr 31T npoGHuKa, pasuoe 29,97,

T.€. npubamsuTensuo 30 dB.

3II1, =201g , (H.1)

sym

b) Cxema xanuGposku npoGauka 3111

TTpoSHuK Henaryvemsit ASC
A il
- Mopr fopr
TG 7o
f’fuﬁr e
eMEpATENR
4 a8 o M;F’ﬂ_

[Ipavevanus

I 3nauenue 3111 onpenensior, kak YKa3aHo B ipuMeyanny | K pucynxy H 3a).

2 B 3aBUCHMOCTH OT pa3HOCTH MexAy snasenuem 31T ABC, nognexamum H3Mepe-
HHIO, ¥ 3Ha9cHHeM ocratounoro 31111 npo6uuxka toumocTs H3MEPEHUS MOJKET OBITH HOBEIIIE-
Ha MPOBCACHHEM H3MEPEHUH NP ABYX OPHEHTAIINAX ipodnuka 31T oTHOCHTE R HO 3aKEMOR
nopra TC sKBUBasIeHTa CeTH H onpemeNeHns CPCIHEro 3HAYCHHA Pe3YALTATOR H3MEPEHHA.

3 Ong ADC, umeromux Gonee yem OJHy Iapy 1IPOBOJOB, T.€. NPHMEHAEMBIX TIPH pa-
00TE ¢ MHOIOIPOBOIHLIMH JHBHAMH, u3mepmoT 31T kaxmoit nape:, npu sTom JIPYTHE mapbi
HArpyarotr Ha obiliee HeCUMMETPHIHOE TI0JHOE COIPOTHBIIeHHE Z.

¢) Cxema mamepenus 311 ABRC
Prucysox H.3 - Cxema sepudpuxanum, KatuGpoBKy, n3Meperus 3111
C) 3aTyxXaHHe 00X HECHMMETPHYIHBIX CHTHAIOB MeXy moprom 10O n

noproM ucierryemoro TC,
VaMepenne 3aTyxXaHus IPOBOAT B COOTBETCTRUM C pucynkom H.4;
pornThenAnT SnmHETLI

76
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Mepr
TC
AZC
‘ N {Y-oGuaatisi
: ': GHEMESNEHT
S ey

i TTopT wamspaTans WRTT

v Z, = 1506
2 Z, =504

Ipumeuanus
| 3navenne saryxanus o0mIMX HECHMMETPHYHBIX CHIHAIOB MEXKIY noprom [1O u
mopToM TC agecoup, dB, onpenensror B COOTBETCTBHH ¢ BBIp&KCHHEM:

oy
C— mﬁ?ﬁigl @] ~ B,y (11.2)

2 Koshoduument xanubposku ADC aygy ONPEestoT B cooTBeTcTBHH ¢ H.2, nepe-
YHCIICHUE €).
3 TpeboBauus X 3aTYXaHUIO JOMNKHEI BRUIOTHITECE B O0OHX II0JIOKOHMSIX HEPEKITIo-

qaresst Syi.
4 Tns ADC, umeroniux Oonee HeM OfHY 11apy IPOBOJIOB, T.€. IPHMCHSEMBIX IIpH pa-
OoTe ¢ MHOTOIPOBOSHBIMY JTHHHUAMYM, H3MEPCHHA IPOBOMAT A KaxaoH Hapel B OTACILHO-
CTH.
Pucynox H.4 - cnibitaTelpHas yCTaHOBKA [l M3MEPEHHs 3aTyXaHus
OOIIMX HECHMMETPHYHBIX CHTHAJIOB My noptoM ITO

H II0PTOM McibeiTyemoro TC

d) BHOCHMBIE TOTEPH CHMMETPUYHON CXEMBL.

V3mepeHne BHOCUMBIX IIOTEPh CUMMETPUYHON CXeMBl HPOBOMST B COOT-
BETCTBUH ¢ pucynkom H.S5.

B xa4yecTBe CHMMETPHPYIOIIMX YCTPONCTB IPU M3MEPEHUM BHOCHMELX
MOTEPEk SKBHUBANEHTa CETH MOTYT OBIThH MCIOIB30BaHB! BA HJICHTHYHBIX MPOO-
nuka 311 Jlng onpenenenns ux coGCTBEHHEIX BHOCHMBIX TIOTEPh JIBa IPOGHH-
Ka COeJMHAOT nocienosarensno. OOiee BHOCHMOE 3aTyxXaHHe ABYX NPOGHH-
koB 31T B monoce wacror or 0,15 1o 30 MHz nomxao0 661Th MeHee | dB;

77
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Z=100Q

Pucynox H.5 - McneirarensHas ycraHoBKa nis H3MepPEHHs BHOCHMBIX
NOTephb 11 CHMMETPHYHBIX CUTHAJIOB MEX Ty IIOpTAMH
IO u TC

e) koa(punment kanubposxu ADC.
Msmepenus kosduipenta KanubGpoBKH NPOBOIAT B COOTBETCTBHH C pH-
cyHKOM H.6;

MopT
e
ASC
{Y-axavaaneHT) -
5,
* flopT waMapuTans WP

Z, =150

Z, =500

Ipumevanus
I Koadpunment kambposka ASC ayqiy, dB, OIpemelsior B COOTRETCTBHHE ¢ BBIpaXe-
HHEM:
ol ¥
By =201g Y (H.3)

2 Jina ABC, ameronux Gonee 4eM omHy apy MPOBOAOB, T.€. IPUMEHAEMBIX IIPH pa-
6oTe ¢ MHOIONPOBOIHBIMH JIHHHAMMU, BCE ITPOBOJA nopta ucneiryeMoro TC u cooTsercTsen-
1o nopra 1O coenuusiior BMecre,

Puecynox H.6 - HensirarensHas yeTaHOBKa IS H3MEpEeHHUs
Koo dpunnenra kambposkn ADC
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f) nonHoe cuMMeETPHYIHOE HAMPY309HOS COITPOTHUBICHHE H TI0J0CA YaCTOT
fepeIayy.

Jaxusiil napaMeTp dKBHBaJeHTa CETH ONPEEIieTCsd XapaKTEPHCTHKAMU
HCTIBITYEMOH cHcTeMbl. Y-00pa3Hbie 9KBHRAIECHTHI CETH MOTYT OBITH ONTHMH3H-
pOBaHBl OTHOCHTENIBHO IIHPHHEL NTOJOCH] YACTOT MEPEIadu IPH ONpeaeIeHHOM
IOJIHOM COINpOTUBIeHHH. HM3MepeHune 1osiocsl 4acToT nepeladyu OpH orpeje-
JEHHOM [IOJIHOM COIIPOTHBIEHUH CHMMETPHYHOM HArpy3KH HPOBOJAT ¢ IIOMO-
H{BI) UCTILITATEABHONH YCTAHOBKH 110 pUCYHKY H.S.
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Hpnnoxenue J
(obs3aTenbHOE)

IIpumep 3xBHBaJIEHTA CeTH I KOAKCHAILHBIX U ApYrux
IKPaHUPOBAHHBIX Kabeneil H H3MePeHHE ero napamMeTpos

J.1 Onncanune SKBHBAIEHTOB CeTH ISl KOAKCHATBHEIX H Apyrux
SKPaHHPOBAHHLIX Kabe/e

IIpumep okBUBaIeHTa CeTH NI KOAKCHATBHOrO Kabeis NPUBENEH HA PH-
cynke J.1. B KOHCTPYKLUM IPUBENEHHOTO SKBHBAIECHTA COTH NPUMEHEHH! BHYT-
PCHHHE /IpoccenH OOIUEro HeCHMMETPUIHOIO PeXUMa, 00pa3oBaHHEIE HAMOT-
KOH MHHHATIOPHOI'O KOAKCHABHOTO Kabels (MHHHATIOPHBIN Kabenb ¢ Tosye-
CTKUM CILTONIHBIM MEJHBIM SKPAHOM MM MHUHHATIODHBIN KaGenp B JKpaHe ¢
JIBOHHO# OILIETKOH) Ha (heppHTOBEIE KOIbIIA.

Ecnn ne TpeGyercss Bhicokoil cTenenu SKpaHHPOBKH, BHYTPEHHHH Ipoc-
cellb (Ipoccenu) oOIIero HeCHMMETPHYHOIO pexuma MOxkeT ObITh 00pasoBan
GudunsIpHO HAMOTKOH H30IHPOBAHHOrO BHYTPEHHETO [IPOBOAA 3KPAHUPOBAH-
HOTO Kabensl U U30JIMPOBAHHOIO SKpaHa Kabens Ha OOLMH MaTHUTHEIH cepred-
HUK (QeppUTOBEIif TOpOH).

IIpy MHOTOXKMIIBHEIX 3KPAHUPOBAHHBIX KaGelsx APOCCesid MOT'YT OBITE
00pa30BaHBl MHOTOTIPOBOIHON HAMOTKO H30IMPOBAHHBIX IIPOBOAOB U OT/ACIE-
HOI'0 SKpaHWPOBAHHOTO TIPOBOJA WIIH HAMOTKOH MHOTIOXKIIBHOTO SKpaHUpo-
BAHHOT0 Kabells Ha OO MarHUTHBIN CepaedHUK.

_ MvHUETHDHRIR
- KOAKCHENLHNT KBEaNE

MeTanmmieticd Ry e

Koaxonainisili paymem

TC

KoakenarsHuf kalens

BNCC ¢ wosKoVETLHaM KeEENBY :
N Lom e
Vi \ ro

KoakouansHb? xatans

YannismyoLas mgsTiee
wyrt C < 1 pF

KoBkouarmeHsId passem

CoanueHia C aRoaHOM
KOBHCHANEHAMG kafians

CRPPUTDBEIS TAPOWOL!

R; - conporusenne usmeputens KHPIT
Hpameyanue - [lpoccens oBmero HECHMMETPHYHOIO pPEXHUMa HHJIYKTHRHOCTEIO
> 1,4 mH, nonnag napazuTHas IyHTHPYIOMAST eMKOCTh IoJpKHA OBITE Menee 1 pF.

Pucynoxk J.1 - Tlpumep 3KBHBANEHTA CeTH 11 KOAKCHALHOTO Kabes
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J.2 Hamepenue napamMerpos IKBHBAJEHTA CETH NI KOAKCHAJILHBIX
H APYTHX 3KPAHHPOBAHHLIX Kabeneii

J.2.1 BxogHoe mojsHoe coupoTHBJIeHHE

Bxonnoe noHOE COIPOTHBIIEHUE M3MEPSIOT MEXKIY 3KPaHOM KOaKCHAIIb-
HOTO KabeNs Ha IepexoHOM Pa3beMe H Pa3beMOM OIIOPHOIo 3aseMienws. [lpu
3ToM paszseM u3MmepHrtens MPII pomxeH OBITH HAIPYX€H Ha CONPOTHRICHHE

50 Q.

J.2.2 Kospdunnent kambposrn
Usmepenus xoaddunuenta kanubporky sxsusaitenta cetr (3C) nposo-

IST B COOTBETCTBHY € PHCYHKOM J.2.

ﬂ_]ggr e -ﬂﬁgr

A whod
O7TH KOBKOWRT TR
of It JEYTUK SKDBHA-
POBAHHBEIN
xefiaral

% NopT wenepsrrars VPN

Vy
Vé‘ , dB.

[Ipumeuanne - Sy = 20 IDg

Pucynox J.2 - Ycranoska Ui U3MEpeHus KodhhHIMeHTa KalHOpOBKH
SKBHBAJICHTA CeTH [ KOAKCHAIIBHBIX M JPYTHX
3KPaHHPOBAHHBIX Kabesei
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Hpuiaoxenne K
(cnipaBOYHOE)

Ceenenus 0 COOTBETCTBHH CCHLIOYHbIX MEKAYHAPOIHBIX CTAHAAPTOB
rocyfapcTBeHHBIM cTanapramM Pecnydiukn Yibekuneran

Tabnmuma K. 1

Obo3Hauvenre W HaMMEHOBaHHE
CCBUTOYHOTO T'OCY IAPCTBEHHOIO
ctagaapra PecrryOnukn Y30ekncran

Ofo3nadesne 1 HaiMeHOBaHHE
CCBUIOYHOTO MEXYHAPOIHOT'O CTaHAapTa

TOCT 14777-76 PamgmornoMexy HH-
AycTpranbHele. TepMHHBI B OTpejie-
JTCHUS

IMOCT  30372-95 CoBMecTUMOCTD
TEXHHYECKHX CPEICTB 3JIEKTpOMar-
HUTHAs. TepMHUHBI K OlIpeneIeHus

3JIEKTPOTEXHUYECKMH

IEC 60050(161):1990 MesxnyHnapoausrit
cjaoBapp.  lnama
161. DnexTpoMarHuTHas COBMECTHMOCTb.
(International Electrotechnical Vocabu-
lary (IEV) - Chapter 161: Electromagnetic
compatibility).

I'OCT 30804.4.6-99 CosmMecTHMOCTS
TEXHUYECKHX CPEeACTB SIeKTpoMar-
HUTHAd. YCTOMYMBOCTL K KOHIYK-
THBHBIM ITOMEXaM, HaBeHEeHHBLIM pa-
JAOYACTOTHBIMH 3IEKTPOMArHKT-
'HBIMH T107SIMH. TpeOoBaHus U MeTO-
JBI HCIIBITABKH

IEC 61000-4-6: 1996 BnexrpomarsuTHas
coBMecTUMOCTh (OMC). Yacts 4. Meto-
Jbi MCOBITAaHHH U U3Mepenwit. Pasnen 6.
Hcnpitanys Ha yCTOHYMBOCTE K KOHIYK-
THBHBIM IIOMEXaM, HaBEJEHHBIM palIuo-
gacToTHeME  1monsMH.  {Electromagnetic
compatibility (EMC) - Part 4-6: Testing
and measurement techniques -Immunity
to conducted disturbances, induced by ra-
dio-frequency fields).

O‘z DSt 1032:2010 CoBMecTUMOCTD
PAJlHOJIEKTPOHHBIX CPEACTB  3JIeK~
TpoMarsuTHas. Paguonomexu wmHIy-
CTpHATBHBIE., MeTonsl HCIBITaHuH
HCTOYHHKOB HHJIIYCTPHAIBHBIX pa-
IHOIOMEX
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CISPR 16-2-1:2010 Arnmaparypa mig us-
MEpEHHA pPafHOIOMeX M ITOMEX03allH-
MIEHHOCTH ¥ METOJBI M3Mepenni. TexHu-
yeckue ycnoBus. Hacte 2-1. Merojbl u3-
MEpPEHHA paJHONOMeX H NOMeX03ally-
IMEHHOCTH. M3MepeHns HaBeaeHHEBIX IIO-
meXx. (Specification for radio disturbance
and 1Immunity measuring apparatus and
methods — Part 2-1: Methods of measure-
ment of immunity and disturbance~ Con-
ducted disturbance measurements).




Oxorganue Tabnuner K. 1
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ObosznaveHue H HaHMEHOBaHUE
CCBHLIOYHOTO roCyIapCTBEHHOTO
cragpapra Pecrrybnuxu Yi3bexucran

(bo3HaveHre ¥ HaMMeHOBaHue
CCBUIOYHOFO MEXTYHapOIHOro CTaHAapTa

Oz DSt 1038:2003 CoBmecTHMOCTD
TEXHHYECKHX CPeICTB 3JIeKTPOMAr-
HHTHas. PagyorioMexXH HHIYCTPH-
ansHBIe OT 00OpyoBaHuUs MH(OpMa-
LHOHBBIX TexHomorui. HopMel # Me-
TO/Ibl UCTIHITAHHH

CISPR 22: 2006 Obopynosanue uupop-
MALHOHHBIX TEXHONOTUA. XapakTepucTH-

KA paguolIoMex. HOpMI:I H MCTOJIBI H3MeEe~

penuii. (Information technology equip-
ment - Radio disturbance characteristics -
Limits and methods of measurement).

O‘z DSt 1187:2008 CoBMecTHMOCTE
TEXHUYECKUX CPEACTB DIIeKTpOMAr-
HuTHasd. PaguonoMexm MHAYCTpH-
ansHBIE OT OBITOBRIX TPHOOPOB,
3MEKTPHYECKHUX  HHCTPYMEHTOB H
AHAJOTHYHBIX YycTpoiicTB. HopMul M
METO/IbI HCTIBITAaH UM

CISPR 14-1: 2000 DnexrpoMarduTHas
COBMECTHMOCTh. TpeboBanusa g ObITO-
BBIX IPUGOPOB, 3IEKTPUYECKHX HHCTPY-
MEHTOB ¥  aHaJIOTMYHBIX  YCTPOMCTB.
Yacte 1. DMHCCHS 3JIEKTPOMArHHTHBIX
nomeX. (Electromagnetic compatibility -
Requirements for household appliances,
electric tools and similar apparatus - Part
1: Emission).

O‘z DSt CISPR 16-1-1: Co-
BMECTUMOCTE TEXHMUECKHX CpeICTB
3NIEKTpPOMarHurTHas.,  TeXHUdYeckue
TpeQoBaHUs K annaparype ajis uiMe-
PEHMA Pa/IMOIIOMEX U ITOMEXOYCTOM-
YHBOCTH W METOOBl U3MEpPEHHH.
Yacte 1-1. Annapatypa Juist u3Mepe-
HHA PafMOIIOMeX W MOMEXO0YCTOHYH-
BOCTH. Allfaparypa Jyuis u3MepeHus

CISPR 16-1-1: 2006 Texauyeckue tpeGo-
BaHMs K anraparype als H3MepeHHs pa-
JHONIOMEX U IOMEXOYCTOHYHBOCTH H Me-
ToJtbr M3Mepenuii. Hacte 1-1. Anmaparypa
JULSL M3MEPeHHA paIHONOMEX U [IOMEX0YC-
ToiyuBOCTH. V3MepurenbHas anmaparty-
pa. (Specification for radio disturbance
and immunity measuring apparatus and
methods - Part 1-1: Radio disturbance and
immunity measuring apparatus - Measur-
ing apparatus).

O‘z DSt CISPR 16-4-2:2012
CoBMECTHMOCTE TEeXHHICCKUX
CpeIcCTB dJieKTpoMaruuTHas, Heor-
PEJACIICHHOCTh H3MepeHu# B obacTy
DIEKTPOMATHUTHON COBMECTHMOCTH

CISPR 16-4-2:2003 Texmmueckue Tpebo-
BaHMA K anmapatype Ui H3MepeHus pa-
JHHOTIOMEX M TIOMEXOYCTOHYUBOCTH M Me-
TOABI u3MepeHuit - Hacte 4-2: Heompejie-
JIEHHOCTH, CTATHCTHKA H MOAETHPOBAHME
HOpM - HeomnpeneneHHOCTE U3MEpeHHl B
obnactm OMC. (Specification for radio
disturbance and immunity measuring ap-
paratus and methods - Part 4-2: Uncertain-
ties, statistics and limit modelling - Un-
certainty in EMC measurements).
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Hpuaoxenne L
(cripaBouHoOE)

TexHu4yeckne OTK/IOHEHHS H 00LACHEHHE HPHYHE BX BHCCCHMHA

L.1 HaumMenosauue HaCcTOAMIECTO CTaHAapTa U3MEHEHO OTHOCHTE/IBRHO Ha-

HMCHOBaHKA

MEXITYHapOIHOTO cTagaapra

Oz DStISO 21:2001.

L.2 Hacrodumit cranjapr odopMieH

0Oz DSt 1.6:2003.

L.3 B crannapr BKIIFOYEHH! OT/eNbHbIC H3MEHEHHS B Jononsenus. [lepe-
4eHb BHECEHHBIX MOJU(HKaUUH U 00bICHEHHe IPHIHH WX BHECEHHUS NMpPUBEJE-
ael B Tabmaue L.1.

B COOTBETCTBUM

¢ ydeToM obumx TpeGoBaHmiA

Tabnuua L..]1 - [TepeueHb BHeCEHHBIX MOAH(UKALMA

Paznen Momndukanms Ob6BsicHeHue
Paznen 1 Mex aysapo sl cravjiapt | B Hacrtosimee Bpems
CISPR 16-2-1 3amenen na O'zDSt | gelicTByeT O'zDSt
1032 1032:2010 B cooTeerct-
BuH ¢ [Ipunoxenne K
Ccrimka  Ha  MEXIYHapoiuHsii | B cBa3u ¢ TeM, 9ro
crapjapr  CISPR  16-3:2003 | ccrinka Ha yKasasHHbIHA
(CISPR/TR 16-3:2010) odopmite- | MEKIYHAPOIHEIT  CTaH-
Ha  xax  Oubnmorpadudeckas | napT uMeeT HHpOpMa-
CChIJIKA LUOHHO-CIIPABOYHBIH
XapaKTep MexIyHapom-
HbIH CTaHIapT MepeHe-
ceH B pasznen «bubauno-
rpagusa»
Paznen 2 CchuUIovHBIE MEXIYHAPOIHbIE B coorBercTBHM C Tpe-

s

cragnaptsi CISPR 16-3:2003
(CISPR/TR 16-3:2010), CISPR
16-4-1:2003 (CISPR/TR 16-4-
1:2009) nepeHeceHbl B pa3ien
«bubamorpadusm

oosanusamu O‘z DSt 1.6
(3.9.2) ccruTkH He ABILI-
ercs HOPMATUBHBIMH U
UMEET NHQOPMAIMOHHO-
CIIpaBOYHBIH XapakTep

MexayHnapoarslie crangaptel, [IEC
60050-161, CISPR 14-1, CISPR
16-1-1, CISPR 16-2-1, CISPR 16-
4-2, 3aMeHeHR] Ha COOTBETCT-
BYIOIIME TOCYAapCTBEHHbIE CTaH-

naptel. CCBUIKM Ha VKa3aHHEIE |

CTaplaptTs! IO TEKCTY AOKYMEeHTa
3aMCHCHBI CChUIKaMK Ha COOTBET-
CIBYIOHIHE CTAaHOAPTHI

T

B coorBeTcTBHR ¢ TIpH-
JAoxenueM K
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Oxonvauwne Tadmuner L.1

Paznen Mouduxanms OO0bsicHenme
Hobapnen I'OCT 14777-76 B nacrosimiem cranpapte
[IPUMEHSIOTCS TEPMUHBI,
NIPUBEJICHHEIC B JAHHOM
| cTaHpapTe
Paznen 3 Hobapnena cceumika Ha I'OCT | B Hacrosmem crarmapre
14777-76 TepMHHBI ¢ COOTBETCT- | TIPUMEHSIOTCS TEPMHUHBI,
BYIOILIUMHU OTIpeIeIeHAIMHU IIPUBE/ICHHBIE B JaHHOM
_ s cTaHuapTe _
Cepuik  Ha  MeXAyHapojHsle | B coorBercTBHE C pu-
CTaHAapThI CISPR  16-1-1, | noxenuem K
IEC 60050-161 3amenensl Ha
COOTBETCTBYIOIIME TOCYyAapcT-
BEHHBIE CTAHHAPTHI _
Pasznen 4  Cceplnka Ha MeXAyHapoIHblH | B CBA3H ¢ TeM, dTO
cranpapr CISPR 16-4-1:2003 | ccoinka Ha  yKa3aHHBIA
(CISPR/TR 16-4-1:2009) | MexIyHAapOAHBIH CTaH-

odpopmiena kak Oudnuorpadu-
qecKasl CChLIKa

napT umeer wuHpopmMa-
IHOHHO-CHPAaBOYHBIN

XapaxkTep MEXKIyHApol-
HBI cTaHgapT IepeHe-
ceH B pazjen «bubnuo-

rpadusa»

Hpmoﬁcenne K

Ho6asneno Tpunoxenne K

HPKBGIKEHBI CBCICHHA O
COOTBETCTBHUH  CCRLIOY~
HOIC MEXIYHapOIHOTO

cTaHjapra TrocyaapcT-

BEHHOMY CTaHAapTy

Pecnybmmku  Y30exu-
_ cTaf .
TIpunoxenue L. | Jlo6asieno [Mpunoxenne L Conepxut mmepeyeHb

TeXHHYECKUX  OTKIIOHE-
HUH ¥ O0BsICHEeHUE IIpU-
YHH UX BHECEHHS

bubnmorpadus

BrimrodeHna JOIOIHHTEIBHO

Comepxur cBefeHHA O
CISPR/TR 16-3:2010,
CISPR/TR 16-4-1:2009

BXITIOYeHBI MeXKIYHAPO,{HEIE

cranzapts CISPR/TR 16-

B ¢B43H ¢ TeM, 4YTO CCHLI-
KM Ha YKa3zaHHble CTaH-

3:2010, CISPR/TR 16-4-1:2009 | mapThl B  HacTOSIIEM
CTaHjapTe  MpPUBEICHEL
Kak Sugmuorpadureckue
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[1] CISPR/TR 16-3:2010

[2] CISPR/TR 16-4-1:2009
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bubanorpadus

Annaparypa jisi H3MEpPeHHsS PajuoroMex U
[IOMEXO03aIMIIIEHHOCTH M  METO/IBl HU3Mepe-
HHuA. Texaudeckue ycaosus. Yacts 3. Texun-
geckue oTaeThl CISPR (Specification for ra-
dio disturbance and Immunity measuring ap-
paratus and methods — Part 3: CISPR Techni-
cal reports)

AmmapaTypa A7 H3MEpeHHs paguolioMeX H
TIOMEXO03AHUIIEHHOCTY U MeTOABbl H3Mepe-
Hus. Texnudeckue yciuoBusg. Yacte 4-1. Mo-
AeTHpPOBaHHE TIOTPEUIHOCTEH, CTATUCTHKH H
NpefenbHBIX BeauduH. llorpemHocTH MpH
CTaHJAPTA30BAHHBIX HCTIBITAHUAX 3JIEKTPO-
marsuTHo#i cosmectuMmoct (EMC) (Specifi-
cation for radio disturbance and immunity
measuring apparatus and methods — Part 4-1:
Uncertainties, statistics and limit modelling —
Uncertainties in standardized EMC tests)
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VIK 621.396/.397.001.4:006.354 OKC 33.100

Kiroueneie cj10Ba: 3IEKTPOMArHHTHAS COBMECTHMOCTS, YKBHBAJIEHTHI CETH,
IPOOHMKH, YCTPOHCTBA CBS3H, U3MEpUTeb UHIYCTPHAIBHLIX PaIHONIOMEX, HC-
HBITYEMOE TEXHHYECKOE CPEICTRO, METO/IBI MCIBITAHUH
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HavansHuK HAYUHO-
HCCIEI0BATENLCKOTO
AerapTaMeHTa PalioCBI3H,

PaJMOBELIAHMS W 3IeKTPOMArHUTHOH

© COBMECTHMOCTH

Benywui viKeHep HayyHO-
MCCIIE0BATENBCKOrO OTALA
PAIMOCBA3H, PAJMOBELIAHHS H
TeNEeBHIAEHUS

HopmokoHTpOib

COINIACOBAHO

HauanbHUK OTAENE PANHOCBEI3H,
. paJMOBELUAHHS M TeNEBUACHHUS
'V3Bekckoro areHTCTBa

cBA3ZH W HHGOPMATH3ALNH

HO. Kamanos
auceMo o1 26.09.2012
Ne 20-8/3394

COI'JIACOBAHO

Hauansuuk FocyaapcTBEeHHOTO

YHUTAPHOTO NPEATIPHUATHS

LlenTp 21eKTPOMAarHuTHOH
COBMECTHMOCTH

- P. Mancypos
uucemo ot 10.10.2012
Ne 36-18-13/3787
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wgzcaf JI. lla#imMapaanosa

ey

Fe SE 2o

COI'JIACOBAHO

3amecTHTENb NpeacenaTess
["ocynapcTBeHHON KOMUCCHH
[0 paguoyYacToTam '

A laraynvna

mrehMo or 17.10.2012
Ne 2-3/804
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