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[lpeogucnoBue

Llenn n npuHuMnel ctaHaaptTusauum B Poccunckon degepaynm yctaHoBneHsl PegepalrbHbiM 3aKOHOM
oT 27 nekabpsa 2002 r. Ne 184-03 «O TeXHUYECKOM PErynMpoBaHnun», a npasunna NpUMeHeHUA HaunoHanbHbIX
ctaHaapTtoB Poccunckon Gegepaummn —IOCT P 1.0 — 2004 «CtaHaaptusauus B Poccuimckont egepacinn. Oc-
HOBHbIE NOSTOXEHNS»

CBegeHna o ctaHagapTe

1 PASPABOTAH ®I'YI1 «JleHUHrpagckun otpacneBon HayvyHO-UccrneaoBaTernbCKUA UHCTUTYT paguo»
(JIOHNNP) n TexHmnuyecknum kommuteTom no ctaHgapTisaumm TK 30 «GnekTpoMarHUTHass COoBMECTUMOCTE TEXHU-
YeCKNX cpeacTB» Ha OCHOBE CODCTBEHHOIo ayTEHTUYHOrO Nepesoaa ctaHaapTa, yKasaHHOro B NyHKTe 4

2 BHECEH TexHun4ecknm komuteToM no ctaHaaptTusaumm TK 30 «9nekTpomMarHUTHasd COBMECTUMOCTb TEX-
HUYECKUX CPEeaCTB»

3 YTBEP>XXJEH W BBEAEH B JEVCTBWE MpukaszoM PeaepanbHoro areHTCTBa No TEXHUYECKOMY peryri-
POBaHUIO U MeTponorin ot 27 aekabpa 2007 1. Ne 543-cT

4 Hactosawunn ctaHgapT asnsaeTcsa MoagnULUpoOBaHHbIM MO OTHOLLEHUIO K MeXayHapoaHoOMY cTaHaapTy
CUCTIP 16-1-2: 2006 « TpeboBaHus K annapaTtype Ansa usmepeHust paanonomMex 1 NoMexXoycTon4nMBoCTn N METO-
Obl U3amepeHun. Hactb 1-2. Annapartypa ans usmepeHuns pagnornomex 1 noMexoyctondmsocTn. BcnomoratensHoe
obopyaosaHue. KoHayktueHble paguonomexn» (CISPR 16-1-2: 2006 «Specification for radio disturbance and
iImmunity measuring apparatus and methods — Part 1-2: Radio disturbance and immunity measuring apparatus
— Ancillary equipment — Conducted disturbances»). [Npn 3ToM AONONHUTENBHBLIE NOMOXEHUSA U TPpeboBaHUA,
BKITIOYEHHbIE B TEKCT CTaHAapTa ANng ydeTta notpebHOoCcTeEN HaLMoHansHOW 3KOHOMUKN Poccumnckon degepaumn
0CODEHHOCTEN POCCUMNCKOW HaLMOHaNbLHOW cTaHAapTM3auU M, BblAENEHbI B TEKCTE CTaHOapTa KYPCUBOM.

HanMeHoBaHMe HacTodllero ctaHgapta MUsSMeHeHO OTHOCUTENBHO HAaMMEHOBaHUA YKasaHHOIro MeXXayHa-
poaHoro ctaHaapTta ang npuseaeHust B cooteetctBne cFOCT P 1.5—2004 (nyHKT 3.5).

[1pn NpUMEHEHUN HACTOALLEro cTaHAapTa pekoMeHayeTCHa UCNONb30BaTbk BMECTO CChINTOYHLIX MeXaYHa-
POAHbLIX CTaHOAPTOB COOTBETCTBYOLME UM HaUMOHaNbHble cTaHaapTkl Poccunckon deaepauun, ceegeHus o
KOTOPbIX NpUBEeAEHbI B AONONHUTENBHOM NPpUNoXKeHn J1

5 BBEOEH BINEPBbIE

VIHQbopmauus ob U3MeHeHUSIX K HacmosileMy cmaHoapmy nybriukyemcs 8 exke200H0 u3dasaeMoM UHQOP-
MalUUOHHOM yKalamerie «HauuoHarneHble cmaHoapmabi», @ mekcm usMmeHeHUU U MNornpasok — 8 eXXeMeCsA4YHOo
Lu30agaeMbiX UHQQOpMaUUOHHBIX yKalamernsix «HauuoHarbHble cmaHoapmely. B criydyae nepecmompa (3aMeHbl)
LU ommMeHb! Hacmosiuea2o cmaHoapma coomeemcemeayrouiee ygedomMmreHue bydem onybrukogaHo 8 exeMecsiy-
HO u30asaeMoM UHOopMaUUOHHOM yKazamerne «HauuoHarbHbie cmaHOapmbl». Coomeemcemayroulas UHgOop-
Mauus, yeedoMIeHUS U meKkcmbl pasmMelliaromecs makxke 8 UHopMaUUoHHOU cucmeme obuiea20o rnofb308aHuUs —
Ha oguuuanbHoMm caume QedepalibHo20 a2eHmemaa ro MexHU4YecKoMy pe2yriupo8aHuro U Memposio2ul 8 cemu
VIHmepHem

© CraHgapTtuHdopm, 2008

Hactoawun CTaHOdaPT HE MOXET ObITb NOSIHOCTLIO U YaCTUYHO BOCMNPOHN3BEAEH, TUPaXNPOBaH U Ppaclpo-
CTpaHEH B Ka4eCTBE OCbI/ILI,I/IaJ'II::HOFO N30aAHNA be3s Pa3peLllueHnA Cbeﬂepaanoro dalEeHTCTBAa N0 TEXHNYECKOMY pery-
JTMPOBAHUIO A METPOITOTMIA
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[MpeancnoBue K CUCIIP 16-1-2: 2006

MexayHapoaHblid ctaHagapT CUCTIP 16-1-2: 2006 paspabotaH MexayHapoaHbIM crnelanbHbIM KOMUTETOM
no paguonomexam (CUCTIP) MexagyHapoaHon anektpotexHudeckon kommcecnn (M3K), nogkomutetom A «N3me-
pPEeHUA pagnornomMex U CTaTUCTUYECKUE METOObI» .

HacTosilee 0bbeanHeHHoe naaaHne mexxgyHapogHoro ctaHgapta CUCTIP 16-1-2 BkntovaeT B cebsi nep-
BOE U3gaHue, onyobnukosaHHoe B 2003 1., UameHeHne 1 (2004 r.) n NameHeHne 2 (2006 T.).
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HAUUWOHANBHBIUANW CTAHOAPT POCCUMUCKOU PEOEPALULUMN

CoBMeCTUMOCTb TeXHUYECKUX CpeACTB 3/IeKTpOMarHuTHas
TPEBOBAHUA K AINMNAPATYPE ONA WISMEPEHUA TTAPAMETPOB MHOAYCTPUATIbHDBIX
PAHAOINMOMEX U NTOMEXOYCTOUHYUNBOCTU U METObl WK SMEPEHUU
YacTtb 1-2
AIMMAPATYPA ONA UISBMEPEHUA NMAPAMETPOB MHOYCTPUATIBHBIX PAOUOIMOMEX
UTTOMEXOYCTOUHYUBOCTU. YCTPOUCTBA ONA USMEPEHNA KOHOYKTUBHbBIX PAAUOINMOMEX

U UCMNbITAHUUA HA YCTOUYUBOCTb K KOHOAYKTUBHBLIM PAOMONMOMEXAM

lectromagnetic compatibility of technical equipment. Specification for radio disturbance and immunity measuring
apparatus and methods. Part 1-2. Radio disturbance and immunity measuring apparatus.
Conducted radio disturbance measuring and immunity test apparatus

[Nata BBeaeHna — 2008— 07— 01

1 O6nacTb NpUMeHeHuA

Hactodalwm ctaHaapT aBndeTcs OCHOBOMonararlymMm cTaH4apToM, yCTaHaBNMBaKLWUM XapaKTepUcTU-
KN 1N Ka4eCTBO PYHKLMOHNPOBaHUA YCTPOUCTB ANA U3MEPEHUA HanpsXXeHUsA 1 ToKa paanonomMex B NoJioce YacToT
oT9kluago 11T,

HacTodawmnn ctasHgapT pacnpocTpaHaeTcs Ha USMepUTENbHbIE YCTPOUCTBA U YCTaHaBIMBaET TEXHUYECKUE
TpebOoBaHUS K 3KBUBANEHTaM CETU, MPOOHUKAM TOKa N HANPSXKEHUS U YCTPOUCTBAM CBSA3M AN MHXEKLIUN TOKa B
Kabenu.

TpeboBaHUA HACTOSLLErO CTaHAapTa AOTKHbI BbIMOMHATLCS HA BCEX YaCTOTax U AJ19 BCEX YPOBHEN HaMnpsi-
XeHuns 1 Toka nHayctpuansHbix paguonomex (UPI1) B npeaenax ananasoHos namepeHuin CUCTIP, yctaHoBneH-
HbIX A7 U3MEPUTENBLHOIO 06oPYA0BaHUS.

MeToabl usmepeHunin yctaHosneHsl B [1] 7, obwasn nHdpopmauus no nomexam npmeeaeHa s [2].

2 HopmaTuBHbIEe CCBLINMKKU

B HacTosdwWeM cTaHgapTe UCMOob30BaHbl CChINKX Ha criegyloLlue ctaHaapThl:

[TOCT P 51317.4.6 — 99 (MOK 61000-4-6 — 96) CosmecmumMocmb MEXHUYECKUX cpedcma arieKmpomae-
HUMHas. Ycmou4ugocmbe K KOHOYKMUBHBLIM romMexam, HaseoeHHbIM paduoyacmomHbIMU 3rieKmpoMaaHum-
HbIMU nofsamu. TphebosaHus u MemoOob! UcbimaHuUU

[OCTP 51318.14.1— 2006 (CUCTIP 14-1:2005) Cosmecmumocmb MeXHUYECKUX cpedcmea afleKmpoMaa-
HuUmMHas. bbimoeasie npubopsbl, afiekKmMpuyYecKue UHCMpyMeHmMbI U aHarioauyHbie yecmpotcmea. Paduoriomexu
UHOycmpuarsibHble. HopMbi U MemMOoOobi U3MePEeHUU

[OCTP51318.16.1.1— 2007 (CUCTIP 16-1-1:2006) CosmecmumMocmb MEXHUYECKUX CpedCima 371IeKMpPOo-
MazHUmMHas. TpebosaHus K annapamype Ord UsMepeHUs rnapamempos UHOycmpuarbHbIX paduornomMex U rnomMexo-
ycmoudyusocmu U memodbsi usmMepeHul. Yacme 1-2. Annapamypa 071 UMEPEHUS rnapamempos UHOycmpuarib-
HbIX paduornomex u nomexoycmouvugocmu. lNpubopsl 0na usMepeHuUss UHOycmpuarbHbIX paduoriomex

[OCTP 51318.16.4.2— 2006 (CUCTIP 16-4-2:2003) CosMecmumMocmb MeXHUYECKUX Cpedcme 3f1IeKmpo-
Mazc2HUMHas. HeornpeoerneHHoCMb UsMepeHuU 8 obriacmu ariekmpomMazHUMmHou cosMecmumMocmu

[OCTP 51318.22— 2006 (CUCTIP 22:2006) Cosmecmumocmb MeXHUYECKUX cpedcmea ariekmpomMazHUm-
Has. ObopydosaHue UHOopMaUUOHHBLIX mexHonoaul. Paduoriomexu UHOycmpuarbHbie. HopMbi U MemMook|
Uu3MepeHull

) HauuoHanbHbili cmaHOapm Ha ocHoge npumeHeHus [1] Haxodumcs Ha paspabomke. [Jo eeedeHus
yKalzaHHo20 HayluoHanbHo20 cmaHoapma 8 oeucmaeue 0oriyckaemcs ripu ycmaHOo8/eHuUU Memooo8 U3MepeHuUU
npumedams [OCT P 51320.

U3paHne odbnumnanbHoe

1* 1
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FOCT P 51320— 99 CosmecmumMocmb MexXHUYECKUX cpedcma afieKkmpoMazHUmHas. Paduornomexu UH-
oycmpuarbHbie. MemoOk! ucrbimaHut mexHu4ecKUx cpedcmas — UCMOYHUKO8 UHOycmpuaribHbIX pacduoromMex

[OCT P 51700— 2000 CosmecmumMocmb MeXHUYECKUX Chedcms afiekmpoMazHUmMHas. TexHu4deckue cpeo-
cmea, NooK/Ir4YaeMbie K cUMMeMpUYHBIM NTUHUAM. lapamempbl acuMMempul omHocumesribHo 3eMriu. CxemMb!
U3MepeHuUU

FOCT 14777 — 76 Paduoriomexu uHoycmpuarbHbie. TepMUHbI U OnpeoerieHuUs

[OCT 30372—95/IOCT P 50397 — 92 CosmecmumMocmb MeXHUYECKUX Cpedcmes afiekKmpomMazHUmHas.
TepMUHbI U onpeoefieHUS

[1pumeyaHue— [llpu nons3oeaHuu HacmMoAWUM cmaHoapmomMm yernecoobpasHo ripogepumse oeucmasue
CChINTOYHbIX cmaHoapmoes 8 uHhopMalyuoHHoU cucmeme obuuezo rnonb3oeaHus — Ha odpuyuansHoM caume Qedeparib-
HO20 a2eHmemea o mexHu4eCcKoMy pezyrupoe8aHuIo U Memporioauu 8 cemu ViumepHem unu ro exeao0HO u3odasa-
eMoMYy UH(bOopMaUUOHHOMY yKalzamerno «HauuoHarnsHeie cmaHoapmsai»y, KOmMopbilu onybnukogaH rno COCMOAHUK Ha
1 gH8apsa mekywjeao 2oda, U o CO0MEeMmCcmeayrowWUM EXeMeCA4YHO u3dasaemMbiM UHQQOPMaUUOHHbBIM yKalamersm,
orrybnuxkosaHHbIM 8 meKyuwleM 200y. Ecnu CChinoYHbIU cmaHoapm 3aMeHeH (USMEHEeH), mo ripu rofib308aHUU Hacmo-
AWUM cmaHoapmom criedyem pykoeoocmeoeambCHd 3aMeHAWUM (U3MeHEeHHbIM) cmaHoapmomMm. Ecrnu ccbinoyHbeiu
cmaHoapm ommMeHeH 6e3 3aMeHbl, MmO [o/IOXKeHUe, 8 KOmoOpPOM 0aHa CChifiIKka Ha Hea0, MpUMEeHAemcs 8 Jacmu, He

3ampaausarouweli smy CCblfIKY.

3 TepMUHbI U onpeaeneHus

B HacTodaweM cTaHaapTe npuMeHeHbl TepMuHbl no FOCT 14777, TOCT 30372, [3], a Takke cneayouime
TEPMUHbI C COOTBETCTBYIOLLIUMU onpeaeneHUAMM:

3.1 cuMMeTpUYHOe HanpshkeHUue: HanpsikeHune BbicokodacToTHoM (BY) nomexn, Bo3HUKaloLee MexXay
OBYMSA NMpoBodamMuy B ABYXNPOBOAHOM CXeMe, Takou Kak ogHodyasHada ceTb NnuTaHud. Ecnn V, — BekTopHoe
HanpsxeHne Mexxay oaHUM U3 ceTeBbIX 3aXXKMMOB U 3eMNen, V, — BEKTOPHOE HanpsiKeHUe Mexxay Apyrum ceTe-
BbIM 32)KMMOM U 3eMINEN, TO CAMMETPUYHOE HanpsbkeHne npeacraBnaeT cobon pasHOCTb BekTopos V,— V.

[MTpumevyadnune — MHorga CMMMETPUYHOE HANPSBKEHWE HA3bIBAKOT HaNpsiXeHnem gnddepeHumanbHOro
pexuma.

3.2 obLllee HeCUMMETPUUHHOEe HanpsXeHUe, acCUMMeTPUYHOEe HanpaxeHue: HanpsaxeHne BY nome-
XU, BO3HUKaIOLLEeE MeXay a/1ekTpU4eckon cpeaHel TOHKOMN CeTEBLIX 3aXKUMOB U 3eMNen, paBHOE NOMOBUHE CYyM-
Mbl BEKTOPHbLIX HanpsbkeHun V, n V,, 1.e. (V,+ V,)/2.

[Tpumevyadnune — VHorga odwee HECUMMETPUYHOE (ACUMMETPUYHOE) HANPSXKEHWE HA3bIBAKOT HAMNPSKEHUEM
obwero pexumma.

3.3 HeCUMMeTPUYHOe HanpsXXeHUe: AMNNNTYAa BEKTOPHOro HanpsbkeHusa V_unm VvV, B COOTBETCTBUA
c3.11n3.2. HecummeTpnyHoe HanpsikeHne npeacrtaBnisieT cobon HanpskeHune, UaMepeHHoe npu MnoMoLLn
V-00pa3Horo aKkBMBaneHTa cet NnuTaHua (cm. 3.4).

3.4 akBuBaneHT ceTu nutaHusa, 3CI1: Ycrponcteo, obecnevympatroLlee HOpMMpoBaHHOE NOSTHOE COMpPo-
TUBITEHMNE CO CTOPOHbBI 3aXKMMOB AN MOAKITIOYEHUSA UCMBITYEMOTo TeXHUYeckoro cpeacTaa (TC), noaady Hanpshke-
H1A NPT Ha nameputens MPI 1 pa3easky cxemMbl UCNbITaHUA C CETEIO MUTaHUS.

CyLecTBYIOT ABa ocHOBHbIX BMaa ICI1: V-0b6pa3Hbii 3KBUBANEHT CETU NUTAHUS, obecneynsaloLnini MU3Mme-
pPEHNE HECUMMETPUYHOTO HanpsPKeHUs1, 1 aensraocbpasHblii 3KBUBANEHT CETU MUTaHKA, obecneymnsatoLniAi NU3Me-
pPEHNE CUMMETPUYHOIO U OBLLIErO0 HECUMMETPUYHOTO (ACUMMETPUYHOMO) HANPSKEHNA NO OTAENBHOCTU. TEPMUHbI
«CXema cTabunumsarnm nonHoro ConpoTuBNeHusi» (CM. 3.7) n «V-obpasHbl SKBUBANEHT CETU NUTAHUSI» B PAae
CNy4YaeB UCMONb3YIOT Kak paBHO3Ha4Hble (B3aMMO3aMEHSIEMbIE).

3.5 acMUMMeTpPUYHbIN 3KBUBanNeHT ceTu, AJC: YCTponcTBO ANt NUSMePEHUS (MM MHXKEKL M) ODLLIETO
HECUMMETPUYHOIO (ACUMMETPUYHOrO) HanpsKeHUs (HaNPsKeHUA OOLLIErO peXXnma) B HESKPaHUPOBAHHBIX CUM-
METPUYHBIX CUrHaNBHbIX NMUHUAX (HANPUMEP, TENEKOMMYHUKaLUWUOHHbLIX) NPy noaasneHnn CUMMETPUYHOIO CUrHa-
na B NnuHUU (curHana aundpdepeHunansHOro pexmma).

[MTpumeyaHwune—-WMHorga ADC HasbiBawT Y- 06pasHbIM 3KBUBANEHTOM CETH.

3.6 cxema CTBGMHM.‘SE]LIMM NOJTHOIO CONPOTUBITIEHUAA. CXxemMa sKBUBaJleHTa CETMU, OGECI’IE‘-II/IBEHOLLI,GFO
cTabunbHOEe nosiHoe COonpotrtmneIiieHne Tpi nenblTaHnax TC.

[TpyumevyaHwus
1 TepmnH «cxema ctabunusaumm NOMHOMO CONPOTUBNEHUA» YaCTO UCNONb3YETCH KaK CUMHOHUM TEPMUHA
«aCUMMETPUYHBIN 3KBUBANEHT CceTu» (CM. Hanpumep, [4]).
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2. BIOCT P 51318.22 0ng obo3HaveHuUsd cxemMbi crmabunusayuu rofiHo20 CorpomuereHusd, rApuMeHdemMou rpu
usmepeHusax VIPI1 Ha nopmax cesa3u, UCronb3yemcsad MmepMUH «3KeusarieHm rofiHoz20 corpomusneHus cemu, 31CC».

3. ASC npeocmasngem cobou pa3HOo8UOHOCMb cxeMbi cmabunusayuu rnorHo20 conpomuareHus.

3.7 ycTpouctBa cBA3U/pa3BaA3ku (YCP): YcTpoucTea, npegHasHavyeHHble Ans uHxekunn BY curHanos B
nuTarLWwme U uHble Lenu ucnbityemoro TC npu obecnedyeHnn Manoro BNusHUS Ha apyrme uennm U ans n3aMepeHus
HanpskeHnUa KoHAYKTUBHLIX NPT,

3.8 3amyxaHue npu npeobpa3oesaHuu obuwie2o HecCuMMeMpPUYHO20 (ACUMMEeMpPUYHO20) HarnpsiKe-
Hus1: OmHouweHue obuie2o0 HeCuMMeMmMpUYHO20 (aCuMMeMpPUYHO20) HarpsXKeHUsT Ha 3aXKUMax CXeMbl K HeXKera-
merbHOMY CUMMEMPUYHOMY HanpsKeHUR, 803HUKarOWEeMY Ha amuXx 3axkumMax npu Hanu4yuu ykalzaHHo20 obuyeao
HeCUMMEMPUYHO20 (aCuMMEeMPUYHO20) HarnpsXKeHUs.

[1pumedyaHue— B HacmosaweM cmaHoapme 0n1d obo3HavYeHuUs 3amyxaHus rpu ripeobpasosaHuu obueao
HECUMMEeMPUYHO20 HAallpPsSXeHUsa T[IpuMeHeH mepMUH «3amyxaHue rpoooribHo20 ripeocbpasosanus (31111)», coom-

gemcmeayrowiuu mepmuHy «longitudinal conversion loss (LCL)».

3.9 akeuegasieHm pyku: Ycmpoucmaeo, cocmosiluiee U3 riocriedogamersibHo COeOUHEHHbIX KOHOeHcamopa u
pe3sucmopa, rnookndaemoe Mexxay Kkoprnycom ucmoyHuka VIPIT u onopHbIM 3a3eMriieHueM O uMmumauyuu
8/IUSSHUSI PYKU orepamopa.

3.10 onnopHoe 3azemrieHuUe: CoeOUHeHUEe usiu Npo8odsulas nogepxHocms, nomeHuuasmn Komopou Ucriosisb-
3yemcs 8 kKadecmaee oblue20 Hyreso20 rnomeHuuara; Ha rnpakmuke — rrnacmuHa 3aseMreHus (Memarnnu4yeckul
iucm, NMOOKIMHOYEHHbIU K LWUHEe 3a3eMrieHus1). K onopHoMy 3a3eMrieHuUro nodknYvarm usmepumersHoe obopy-
dosaHue u ucrneimyemoe TC.

4 OKBUBaANeHTbl ceTu NMTaHusA

OkemBaneHT cetn nutaHusa (3CIM) Heobxoamum ansa obecnevYeHns ycTaHOBMEHHOro 3Ha4eHUA NOSHOIO COo-
npoTBNeHUs Ha 3axkumax ucnbityemoro TC (UTC) Ha BbICOKUX YacToTax, U30NALUA U3MEPUTENBHON annapaTtypsbl
OT BbICOKOYACTOTHbIX CUTHANIOB B CETU NMUTaHUA, nogadn HanpskeHus KoHaykTueHbIX UPI Ha nameputens NPT.

CyllecTBYIOT ABa OCHOBHbIX BUAa OCI1: V-06pa3Hbiin 3KBUBANEHT CETU NUTAHUSA, C NOMOLLLID KOTOPOro
MN3MePSAT HECUMMETPUYHOE HanpsXXeHue KoHAYKTUBHbIX UPI, n gensraobpasHblil 3KBUBANEHT CETU MUTaHUS,
obecneynsaoLni U3MepeHne CUMMETPUYHOTO 1 0BLLEro HECUMMETPUYHOIO (acUMMeTPUYHOro) HanpskeHnsa NPT
1o otaensbHocTU. SCI AormkeH UMeTb 3aXkUMbl «CeTb» And NOAKTIYEHNS K CETU ANIEKTPOMUTAHUS, 3aXKUMBbI «c-
TbiTyemoe TC» Ans nogKnoYeHnsa UCbITyeMOoro TexHndeckoro cpeactasa, BY pasbem «MNameputens UPTM» ans
T04KIOYEHUA U3MEPUTENS U KNEMMY 3a3eMJIEHUS.

OCI1 gomkeH ObITb OCHALLIEH SKPaHWUPOBaHHBLIM Kabenem Ans NOAKTHIYEHUS K CETU ANeKTPOonUTaHUA U UMETh
3aKMM A9 3a3eMNeHns akpaHa kabens.

[TpuymMmevaHus

1 Tlpnmepbl cXem 3KBUBANEHTOB CETU NMUTAHUA MNPUBEOEHbI B MPUIOXeHUU A.

2 B nactoswem pasgene ycraHOBNEHbl TpeboBaHUS K MOMHOMY CONPOTUBNEHUIO N pa3easke JICI1, Bkio4asn
COOTBETCTBYIOLLUME METOAbI X namepennsi. Hekotopble ncxogHble gaHHble 1 060CHOBaHWE HEONpPeaeneHHOCTU n3Mepe-

HUM Hanpsekenns VPl ¢ npumenennem SCIT npuBepenbl B TOCT P 51318.16-4-2 w [5], paspen 6.2.3.

4.1 NonHoe conpotuBneHue 3CI1

3HavYeHnsa Moaynga BXxoaHoro nonHoro conpotueneHna JCIT, nsamepeHHOro Ha saxkumax ansa noaknoyYeHns
nenbiTtyemoro TC OTHOCUTENBLHO ONOPHOo 3a3eMNneHud, korga pasbem «ameputens UPI» HarpykeH Ha conpo-
TuBNeHne 50 OM, 1 aprymeHTa nosIHOro ConpPoTUBNEHUSA AOMKHbI COOTBETCTBOBATL TPEOOBAHUAM, NPUBEAEHHBLIM
HKE.

[TonHoe conpoTueneHne Ha 3axkumax «cnbityemoe TC» aKBUBaANIEHTA CETU NUTAHUA onpeaendaeT NnoHoe
COMNPOTUBINEHNE OKOHEYHOW Harpy3Kkn co cTopoHbl UcnbiTyemoro TC. [oaTtomy, ecnmn pasbeM «3ameputens NPT »
He noakndeH K nameputento Pl oH gonmxeH ObITb HarpyxeH Ha conpoTtueneHune 50 Om. [ins obecnevyeHus
TOYHOCTU Harpyskn 50 Om cneayeT ncnonb3osaTb NMMOo BHYTPU, NMOo cHapyxun SCI T aTtTeHtoaTop 10 ab, KCB
KOTOPOTo (C NMOOOU CTOPOHbBI) HE AOTKEH NPeBbILATL 3Ha4YeHUN 1,2 — 1. 3HaYeHMe 3aTyXaHUs 3TOro aTTeHaTopa
OOIMKHO YHUTLIBATLCA NMPpU n3MepeHnn koadpdpuumeHTa kanmbposkn SCI1 (ecm. 4.10).

[TonHoe conpoTMBNeEHNE MeXAy KaxkabiM U3 3aXKMMOB «cnbiTyemoe TC» (3a MCKMIOYEHNEM 3aXKMMa 3aLLnT-
HOro 3a3eMneHus) U ONnopHbLIM 3a3eMneHneEM OOIMKHO YAOBNETBOPATL 3HAYEHUSIM B COOTBETCTBUN C4.2 — 4.6 npn
NOOOM 3HAYEHNN BHELLIHETO MOSHOIO CONPOTUBIIEHUS, BKNIOYASA KOPOTKO3aMKHYTYIO LiENb, COEAUHAIOLLYIO COOT-
BETCTBYIOLL A CETEBOW 3aXKUM N OMOPHOE 3a3eMNeHNE. DTO TpeboBaHMNE AOMKHO BbIMOMHATLCA AM151 BCEX TEMIME-
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paTypHbIX pexknmoB paboTbl ICI1, ykasaHHbIX B TEXHUYECKON AOKYMeHTaUnn Ha DCI1, Bknovas MakcumarbHyo
TeMnepaTypy, U Angd scex 3Ha4yeHUN NUKOBLIX TOKOB, BKITOYaa MakcMmManbsHoe 3HavYeHue.,

Ecnu TpeboBaHMe K apryMeHTy MOMHOro CONPOTUBMEHUSA BbINOMHUTL HEBO3MOXHO, €0 U3MEPEHHbIE
3Ha4veHud cregyeT ydecTk Npu onpegeneHnn coctaensalWmMx HeonpegeneHHOCTU U3SMepPeH B COOTBETCTBUN C
[OCTP 51318.16.4.2. PekoMeHaaLMKM NO pacyeTy COCTaBNAOLWEN HeoNpeaeneHHOCTMN, 0OYCNOBNEHHON NPEBLI-
LLIEHMEM OonycKka No 3Ha4YeHU0 apryMmeHTa NoJIHOro ConpoTUBNEHUSA, NpUuBeaeHb! B npunoXkeHun K.

[TpnmedyaHne— Tak Kak coeguHUTErNbHblE Kabenu ncnoityemoro TC He npegHasHadveHbl gns padoTtbl HA
BbICOKMX 4vactoTtax (cBbiwe 30 MIu) namepeHne 3HaveHuss nonHoro conpotmenenna I3CI1 cnegyeTr npoBoauTb CO
cneynanbHbIMU NMepexogHnkammn, obecnevmnBaroWLMMN KOPOTKME coeanHeHnsl. BHocumoe 3aTyxaHue nepexogHuUKoOB U

AITMHa X 1NMpoBoAoOB AOJTXKHbI ObITb YHTEHDbI TPU KﬂﬂHGpOBI{e.

4.2 V-06pa3HbIn 3KkBUBaneHT cetu nutaHma 50 Om / 50 mklM'H + 5 Om (gna nonocbkl YactoT oT 9 Ao
150 k')

3Ha4YeHUA MOaYINA N apryMeHTa BXoAHOro nonHoro conpotuenenmns 3CI B 3aBUCUMMOCTU OT YaCcTOThb! 4OS-
XXHbl COOTBETCTBOBATL YKa3aHHbIM B Tabnuue 1 n Ha pucyHke 1a). JJonyctumMmoe OTKNOHEHWUE MOAYIMA MOMHOro
conpoTueneHunda pasHo + 20 %, aprymeHta — +11,5°.

Tadbnwnuya 1 — 3HavyeHns moayns n aprymeHTa nonuoro conpotusnennsa V-obpasnoro 3CI 50 Om /50 mklH + 5 Om
(CM. pucyHoK 1a)

3Ha4YeHne Moayna | 3HadeHune aprymeH- 3Ha4YeHne Moayna | 3HadeHune aprymeH-
Yactota, Mlu NOSTHOrQ CONPOTUB- | Ta NOSHOIG Conpo- YacTtota, MlTu NOSTHOrO CONPOTUB- | Ta NOSTHOIO COMpo-
neHua, Om TUBNEHNA, ...° neHua, Om TUBNEHNA, ...°
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

[MTpunmeyvyaHnwne— V-0bpasdbii akBuBaneHT cetm nutanma 50 Om / 50 mklH + 5 Om, BXoAHOE nonHoe
COMPOTUBINEHNE KOTOPOro COOTBETCTBYET TpebOoBaHUAM, YCTAHOBMNEHHbLIM B HAcTosiWeM pasgene n 4.3, OonyckaeTcs
npumMmeHAaTb B nonoce dactot o1 150 kl'u go 30 MI u.

4.3 V-00pa3HbIn 3KBUBanNeHT cetu nutaHua 50 Om /50 mkl'H (ana nonocbkbl 4yactot ot 0,15 go
30 M)

3Ha4YeHUs1 MoAYNA U apryMeHTa BXOAHOro nonHoro conpotueneHnsa SCI1 B 3aBUCUMOCTU OT HaCTOTb! AOIMK-
Hbl COOTBETCTBOBATbL YKasaHHbIM B Tabnuue 2 n Ha pucyHke 16). lonyctMmMmoe OTKNOHEHNE 3HaYeHUA MOoayY IS
TONHOIo CONPOTUBMNEHUSA AOTKHO ObITh paBHO + 20 %, aprymeHta — +11,5°.

Tabnwnuya 2— 3HaveHnss MOaynNs U apryMmeHTa BXO4HOro rnornHoro conpotmenenna V- obpasHoro skBMBareHTa CeTtu

nmtaHus 50 Om / 50 mkl'H (cm. pucyHok 16)

3HavYeHne Mmoayna | 3HadeHune aprymeH- 3Ha4YeHne Moayna | 3HadeHune aprymeH-
Uactora, Ml NOSTHOrO COMNPOTUB- | Ta MOJIHOIO COnpo- YacTtoTta, My NONTHOMO COMPOTUB- | Ta NOJSIHOTO CONpo-
neHua, Om TUBNEHNA, ...° neHua, Om TUBNEHNA, ...°

0,15 34,29 46,70 0,40 46,46 21,70
0,17 36,50 43,11 0,50 47,65 17,66
0,20 39,12 38,51 0,60 48,33 14,86
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
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3HavYeHune Mmoayna | 3HadeHune aprymeH- 3HavYeHne Moayna | 3HadeHue aprymeH-
UactoTa, My, NOSIHOrO CONPOTUB- | Ta NOJSIHOMO CONpo- UactoTa, My, NOSIHOrO CONPOTUB- | Ta NOSIHOIO CONpPo-
neHusa, Om TUBNEeHMA, ...° neHua, Om TUBNEHWNA, ...°
1,00 49,38 9,04 5,00 49,98 1,82
1,20 49,57 7,956 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
4,00 49,96 2,28

4.4 V-06pa3Hbiu akBUBaneHT cetu nutaHua 50 Om /5 mkl'H +1 Om (gna nonocokl Yactot oT 150 klMy
Ao 108 MIMu)

3Ha4YeHUsa Moaynsa n aprymeHTa BXxogHoro nonHoro conpotueneHna SCI 1 B 3aBUCUMOCTU OT HaCTOThbl A0JTK-
Hbl COOTBETCTBOBATL YKaszaHHbIM B Tabnuue 3 n Ha pyucyHke 2. lonycTumoe OTKNoHEHUE 3Ha4YeHUt MOaYNs MOMHO-
"0 conpoTtueneHna pasHoO + 20 %, aprymeHta — = 11,5°,

Tabnunua 3 — 3HaveHuss Moaynslt U aprymeHta  BXOAHOrMo nonHoro conpotuBnennsa  V-obpasHoro OCIT
500m /5 MkIH+ 1 Om (CM. PUCYHOK 2)
3HavYeHne Mmoayna | 3HadeHune aprymeH- 3HavYeHne Moayna | 3HadeHue aprymeH-
Uacrota, My NOSIHOTQ COMPOTUB- | Ta NMOJIHOIG COMpo- Uacrorta, Mly NOSIHOrQ COMPOTUB- | Ta NMOJIHOMQ COMpo-
neHua, Om TUBNeHnAa, ...° neHuna, Om TUBNEHNA, ...°

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 69,24 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

4.5 V-00pa3HbIX akBUBaneHT cetn nutaHua 150 Om (ana nonockl yactoTt oT 150 kl'y go 30 M)

3Ha4YeHne MoayNa BXOAHOro nonHoro conpotuenermns aaHHoro CIN aomkHo bbiTh (150 +20) OM ¢ apry-
MEHTOM MOJSIHOIO CONPOTUBNEHUS, HE NpeBbilWarLwmm 20°.

4.6 Jenbtaobpa3Hbin 3kBUBaneHT cetn nutaHua 150 Om (gna nonockbl 4vactoTt ot 150 kl'y Ao
30 MINu)

3HavyeHne Mooy BXoAHOro NoSIHOro conpotueieHns gaHHoro SCI aomkHo obiTk (150 £ 20) OM ¢ apry-
MEHTOM MOMHOro CONPOTUBNEHUS, HE NpeBbIWaoLWnM 20° kak Mexay 3axkumamu «cnbityemoe TC» U ONopHbIM
3a3eMIeHneM, Tak U Mexay AByM4A 3axxumamn «Mcnbityemoe TC», coeanHEHHbIMUA BMECTE, U ONOPHBLIM 3a3EM-
NeHneMm.
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[na namepeHna cummeTpudHoro HanpsbkeHna NPT akeuBaneHT ceTn AosmkeH coaepkaTb aKpaHUpOBaHHbINA
CUMMETPUpyLLnn TpaHcdopmaTtop. [nsg Toro, 4tobbl U3bexaTb LWYHTUPOBAHUSA N3MePSEeMON Lenun, 3HayeHune
MOSIHOIO COMPOTUBIIEHUSA SKBUBANEHTa CeTU ANA CUMMETPUYHOro curHana AomkHo 6biTe He MmeHee 1000 Om Bo
BCel paboyein nonoce YacTtoT. HanpsbkeHue, usmepsiemoe nameputenem UPIM, 3aBUcUT OT HOMUHANbHbIX 3Ha4e-

HU SNIEMEHTOB, BXoadawWwmx B cxemy ICI1, n koadpduyneHTa TpaHcdopmaLnun. SKBUBANEHT CETU NMUTAHUSA O0I-
XXEH ObITb KanmbpoBaH.

4.6.1 CummeTpua genbTaobpa3HOro 3KBUBaNeHTa ceTU
CTeneHb CUMMETPUM CXeMbI AenbTaobpasHoro aKkBMBaeHTa ceTu AosKHa ObITb TakoW, YTOObI Hann4Yue ob-

LHETO HECMMETPHNYHOTIO HAMPAXEHUA HE OKa3blBaJ10 CYLLECTBEHHOIO BITMAHWA HA U3MEPEHNE CUMMETPUHHOTIO
HalPAXXEHINA.

[TpumedaHnwue - CreneHb CUMMETPUN U3MEPAIOT C NOMOLLBIO CXEMbI, NPUBEAEHHOU Ha PUCYHKe 3.

HanpsikeHue U, nogaloT OT reHepaTopa, UMelLero BHyTpeHHee nonHoe conpotueneHue 50 Om, mexay
OMOPHbLIM 3a3eMNEHNUEM N OBOLLIEN TOYKOWU ABYX pe3nctopoB conpoTtueneHnem 200 Om + 1 % kaxkabin. Opyrue
BbIBOAbl 9TUX PE3UCTOPOB NoAaKnvalT K 3axnumam «Ucnbityemoe TC» aenstaobpasHOro sKkBMBaNeHTa CETU
MUTaHUA.

HanpsxxeHue U, U3MepaloT B NONOXKEHUN NepeknodaTens angd UamepeHUs CUMMETPUYHOIo HanpsXXeHus.
OTtHoweHue U,/ U, pomkHo obITe bonee 20 (26 ob).

4.7 Pa3BsA3Ka

4.7.1 TpeboBaHUA

[1ns Toro, YToObI Ha NMOBON YAaCcTOTE UCKTOYNUTL BITUSIHUE MELLAIOLLINX CUTHANOB B CETU MUTAHUS U €€ HEN3-
BECTHOIO MNOMHOro CONPOTUBMNEHUS HA PeaynbTaThl MdaMepeHuin HanpsikeHust UPI, gormkHa 6biTe obecneveHa cooT-
BETCTBYIOLLAA MUHUMaNbHAas pa3Bsi3dka (KOSPULMEHT pasBa3kn) MeXay KaXkKablM CETEBLIM 3aXXKMMOM U pasbe-
MoM «N3ameputens NPI» npn 3agaHHoOU Harpyske cooTeeTcTBYIoLWero 3axkumma «cnbityemoe TC». [laHHOE Tpe-
OOBaHWE yCTaHaBNUBAKOT HENOCPEACTBEHHO ANA V-00pa3HOro akBUBarneHTa ceT NUTaHna (6e3 AoNONMHUTENBbHbIX
BHELLHNX Kabenen n pUneTpoB). SHa4YeHUs MUHUMaribHOU pa3ss3ku V-0bpa3sHbix aKkeugarieHmos cemu numaHus
npuseoeHb! 8 mabriuue 4.

Tabnwnuya 4 — 3HadyeHUss MUHMMaNbHOW Pa3BA3KU V-006pa3HbIX 3KBMBANEHTOB CETU NMUTAHUS

Pasnen Bua V-obpasHoro 3CI1 [Mlonoca vactotr, Ml MuHumMmanbHaa passaska, ab
4.2 0,009 — 0,05 0 —40*
50 Om / 50 Mkl H + 5 OMm
0,056 — 30 40
4.3 50 Om / 50 MKl H 0,15 — 30 40
4.4 0,15 —3 0 —40*
50 Om /5 mklH + 1 Om
3 — 108 40

[TpumeyaHune— 3HAaYeHUs, OTMEYEHHbIE 3HAKOM «*», JIMHEWHO BO3pacTaloT C yBENUYEHUEM norapnpma
4acTOTbl.

[MTpunmedyaHnwue— [Ina nogaBneHnss NOMEX Ha CETEBbIX 3aKMMaX MOXeT notpeboBaTbCA AONONHUTENbHASA
dunetpauymnsa BHe ICIT (em. [ 11]).

4.7.2 MeTtoa U3aMepeHUs

Cxema ycTaHOBKU ANs U3MepeHUda 3HavyeHUa MUMHUMaribHOW pa3BA3knU NpeacTaBfieHa B npunoxxeHun 1 Ha
pucyHke N.1. CHavana nusmepsawT curHan U, Ha conpotusneHun Harpysku 50 Om npu NoNHOM CONpoTUBNEHUN
McTodHMKa 50 OmM. 3aTeM 3TOT UCTOYHUK cUrHara BKIIoYa T MeXx4y COOTBETCTBYIOLWMM 32>KUMOM CETU KU ONOp-
HbIM 3a3eMIIeHUEM; COOTBETCTBYIOLWME 3aXXUMbl «McnbiTyemMoe TC» HarpyxarlT Ha conpoTtueneHue 50 OM 1 Ha
pasbeme «Mameputens UPI» (HarpykeHHoM Ha conpoTueneHumne 50 OM) U3MepsitoT BbIXoAHOE HanpshkeHune Us.
[1pn N3MepeHnn pasBA3KN OOMKHO YYUTbIBATLCS 3aTyXaHWe aTTeHaTopa, ykasaHHoro B 4.1 (10 ab). Tpebosa-
HMe No pa3Bs3ke AOJHKHO BbINONMHATLECA ANA BCEX CETEBLIX 3aXXKMMOB U 3aXKMMOB «cnbiTyemoe TC». Ecnu Ha-
"PY3Ka Ha APYrMX CETEBLIX 3aXKMMaxX BIIUAET Ha pe3ynbraTbl UBMEPEHUIN, AaHHOE TpeboBaHMe AOSTKHO BbIMNOI-
HATBLCA, Korga Apyrue cetTeBble 3aXKUMbl Pa3OMKHYTbl UM 3aMKHYTbl HaKOPOTKO.

6



[OCTP 51318.16.1.2—2007

[py 3TOM JOJTKHO BbINMOMNHATLCA HEPaBEHCTBO
Ui—U, 2 Fp+ A, (1)

rae U; —onopHoe HanpshkeHWe Ha ceTeBbIX 3axuMax, Ab(MKB);
U, —BbIXoaHoe HanpsikeHune Ha pasbemMe «Uameputens NPT », ab(MKB);
Fn —TpeboBaHne K MUHUMaIbHON pasBa3Ke (KO3 PULMEHT passaskn), Ab;
A —3aTyXxaHue BCTPOEeHHOro atreHaropa, ab.

[TpynmedvyaHune— Tak Kak coeauHUTENbHbIE Kabenu ncneityemoro TC He npegHasHadveHbl ans paboTbl HA
BbICOKMX vYacToTax (cBbiwe 30 MIu), nameperHune kosdhduuneHTa pasBsi3km crnegyeT NnpoBoanTb CO cneynanbHbIMU Nepe-
XoagHnkKammn, obecnevnBaloLMMK KOPOTKME coeanHenusa. WMamepenne U, OOMKHO NMpoBOANTLCS C MOMOLLBIO Nepexoaa,

npegHa3Ha4vyeHHoOro Aarnd rnogkrniyvYeHnd MCTOYHUKa CUurHarlla.

4.8 MakcuManbHbIU pabo4vnMid TOK U NageHUue HanpsXeHUsa ceTun

MakcmmanbHOE 3Ha4YeHNEe YyCTaHOBUBLLErocsl paboydero Toka n MakcumaribHOE 3Ha4YeHUE NMMKOBOro paboYe-
ro ToKa OOJTKHbI OblTb M3BECTHbI.

HanpsxeHue, nogasaemoe Ha ucnbliTyemoe TC, A0MKHO cocTaBnATb He MeHee 95 % ceTeBOoro Hanpshke-
HUA Ha CeTEBbIX 3aXKUMax 3KBUBaneHTa ceTu NUTaHus.

4.9 lNopgcoeguHeHUe K ONOPHOMY 3a3eMITeHURo

[pn ncnbiTaHUaX TC HEKOTOPLIX TUMOB MOXKET NOTPeboBaTLCA BKITIOYEHUE CONMPOTUBNEHNA B NMPOBOA,
coegunHawmmn TC ¢ onopHbIM 3a3eMIIeHUEM B 3KBMUBaNeHTax ceTu NTaHud, ykasaHHbIX B 3.2 1 3.3, ncxoas ma
TPeOOBaHNA TEXHUYECKMX OOKYMEHTOB Ha NpoayKLuio. [laHHOE CONPOTUBNEHNE BKNIOYAETCH B TOYKY X, OTMEYEH-
HYI0 Ha 3a3eMndloLlWeM npoBode Ha pucyHkax 4 u 5. BknwoYaemoe B NpoBoa CONPOTUBINEHNE NpeacTaBnseT
coOON KaTyLLKY MHAOYKTUBHOCTU 1,6 MITH N conpoTUBNeEHUE, YAOBNETBOPSIOLLEE TPEOOBAHMIO K 3HAYEHUIO NOJT-
HOrO CONPOTUBIIEHUA B COOTBETCTBUU C 3.2 UNN 3.3 — AN COOTBETCTBYIOLLEN NONOChI YacToT.

[Tpnmedanune—B uenax 6e30nacHOCTU HEODBXOANMO UCKITIOHYNTB pe3nctTop 5 Om (cm. 4.2).

4.10 KoadcpuuueHT KanubpoBku V-o6pasHOro saKBMBaneHTa CeTU NMUTaAHUA

[1py BbINOSHEHWN n3MepeHnn HanpskeHnsa MPI Heobxoanmo 3HaTb KOSMUUNEHT KarTMBPOBKU SKBUBASIEH-
Ta CETU NUTaHUS (3aTyXaHue mexay 3axkumamum «cneityemoe TC» V-obpasHoro 3CI1 1 pasbemMom «N3meputens
NPT 1»). MNpoueaypa nsmepeHust kKoapdpuumueHTa Kanmbposku NpueseaeHa B NPUNOXKeHNN A, NyHKT A.8.

5 lMNpoOHUKM TOKa U HanpsXXeHUA

5.1 NMpoOHUKU TOKaA (TOKOCBHLEMHUKU)

O6LKne HeCUMMETPUYHBbIE TOKU KOHAYKTUBHBLIX MPI1 B kKabensix MoryT ObITb M3MepeHbl 6€3 HENOCPEACTBEH-
HOMO NOAKMNIOYEHNSA K Kabernto 1 BHECEHUA MBMEHEHNW B CXEMY C MOMOLLIO CrieynarnbHO CKOHCTPYUPOBAaHHbIX
TPOOHUKOB TOKa (TOKOCBHEMHUKOB). YAOOCTBO NPUMEHEHUSI NPOOHUKOB TOKA OMEBUOHO: U3MEPEHUS B CITOXKHbIX
1POBOAHBbIX CXEMAX, BJIEKTPOHHbIX YCTPOUCTBAX U T.4. MOTYT ObITh NpoBeAeHbl 63 NpekpalleHnst HOpMasibHOW
paboTbl NN N3MEHEHUSA KOHUIYypaLnn 0b6opyaoBaHUS. KOHCTPYKLUA NPODHUKOB TOKa A0/MKHA ObITb pa3beMHON
C TeM, YTOObI NPOOHUKOM MOXHO ObINTIO OXBAaTUTbL UCMbLITYEMBLIA NPOBOA.

McnbiTyeMblid NpoBoA NpeacTaBnsieT cobon OAHOBUTKOBYIO NEPBUYHYIO OOMOTKY. BTOpuyHasa obMmoTKa Ha-
XOOUTCS BHYTPU NPOBHUKa TOKA.

[TpOBHNKM TOKaA MOTYT ObITb CKOHCTPYMPOBaHbI ANnst UsamepeHuin B nonoce Yyactot ot 30 4o 1000 MI'u, xoTs
OCHOBHag nonoca 4vacTtoT usmepeHun coctaenset ot 30 go 100 MI'u. HayvactoTtax cebilwe 100 MI'L, Ha pe3ynb-
TaTbl UBMEPEHUNA MOTYT OKasaTb BUAHNE CTOSIMME BOJTHbI B IMHUAX CUCTEMBI SNEKTPOCHADXEHUSA, BCNeACTBUE
4yero HeobXoaANUMO N3MEHATL NMONOXKEHNE NPOOHUKA ToKa ANdA NONMyYeHUs MakCuUMarbHbIX MokasaHWN.

[Tpn paspaboTke NPOOHUKOB TOKa 0beCnevnBaloT MakCMMaribHO BO3MOXHbLI MNOCKNN y4acTok AHX B nono-
ce paboumnx 4acTtoT. Havacrtotax HUKe nnockoro ydactka AHX ToYHbIE NU3MEPEHUA MOTYT ObITb NPOBEAEHb! MPU
TOHMYKEHHOWU YYBCTBUTENBHOCTU U3-3a YMEHbLLEHUA NepegaTodHOoro conpoTueneHnsa. Ha yactoTax BblLUE NITOCKO-
"0 ydacTka AHX He obecrnevnBaeTcst 4oCcTaTodHasd TOMHOCTb USMEPEHNA BCNEACTBUE PE3OHAHCOB B LiEN NPOOHN-
ka Toka. [1pn AONONMHUTENBHOM 3KpaHUPOBaHUNU MPOOHUK TOKa MOXKET BbITb MPUMEHEH AN N3MepPEeHUst ObLLNX
HECUMMETPUYHBIX U CUMMETPUYHBIX TOKOB (CM. NpunoxeHne b, nyHKT B.5).

5.1.1 KoHcTpyKLuuA

[TpOOHMNKIM TOKa AOMKHbI ObITb CKOHCTPYUPOBAaHbI TaK, YTOOLI 006ecnevYnTb U3MepPEHUE TOKOB De3 paspbliBa
MCMbITYEMbIX MPOBOOOB.

HekoTopble TUNOBLIE KOHCTPYKL MK NPODHUKOB TOKa NPpUBEAEHb! B MPUNOXeHnn b.
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5.1.2 TpeboBaHMA K NpOOHMKAM TOKa

BHocumoe nonHoe conpotusneHne, Om,Hebonee . ... ...............
[lepegaTodHOE MOMHOE CONPOTUBMNEHUE V' . . . . . . . . . . . . . ..

LLUyHTUpyowas eMKOCTb (€MKOCTb MEXOy KOpnycom NpobHUKa N UCMbITYe-
MOW LEMBIO), NP, HE BOMEE . . . . . . . e e e e
MMOYIBCHBIN OTKITUIK . . . . o o e e e e e e e e e e e e e e e e e e e e e e e i e
KOSPOULNEHT KAMUBPOBKUM . . . . . o et e e e e e e e e e e e e e e e e

Tok HacbIWEeHUS (MOCTOSIHHBIN UM NEPEMEHHLIN TOK, NPU KOTOPOM KO ULLK-
EHT KanmbpoBKU NPobHUKAa nameHdetca Hal1 ab), A..................
[TpenenbHoe none (BHELIHEE 3NEKTPUYECKOE NOSE, KOTOPOE Bbi3bIBAET U3ME-
HeHue nokasaHuM Ha 1 ab), B/M,HemeHee . . . .. . ... ... ... .. .. .....
3anac no apPeKTUBHOCTU (YMEHbLUEHMNE NOKa3aHUN NMpr pacnosioKeHUN TO-
KOBeaAyLWero nposoga psiaom ¢ NpobHUKOM, BHE ero packpbiea), ab, He me-

HonycTumoe BIMaHNSA opueHTauum (M3aMeHeHne nokasaHuin npu UCNonb3oBa-
HUW TOKOBEAYLLMX MPOBOAOB Pa3fINYHOro CeYeHUs 1 Npu nepeMeHe MecTta
X pa3MeLleHns BHYTPU oTBepcTUA NpobHuKa Toka), Ab, He Gonee . ... . ...

OnameTp paboyero OTBEPCTUS, MM, HE MEHEE . . . . . . . . oot i et
KoagpgpuyueHm Kanubpoeku, ob(1/0m), He boniee . .. .................

[loz2pelliHoCcMb KoaguuueHma Kkanubposku, ob, Hebosnee .. ...........
TOK HacbILeHUS (MOCMOSHHBLIU UrU rnepemMeHHbIU MOoK, MU KOMopoM KO3Q-
uuueHm Kanubposku ripobHuka usmeHssemcssHa 10b), A.............

5.2 [MpoOGHUKK HanpsKeHUS

o1 0,1 ao 5 OM Ha NNoCKoM ydac-
TKe AYX B nonoce pabo4mnx Yya-
CTOT,

o1 0, 001 go 0,1 OmM Ha y4yacTKke
HUXe nrnockoro ydacrtka A4YX
(MPOBHUK TOKa HarpyXeH Ha co-
npotusneHue 50 Om)

25

Ha paccMOTPEHNN

OOMKeH 6bITh YCTAHOBMNEH B 3a-
NaHHOW Norioce YacToT A1 TUMO-
BbIX 00pa3L0oB NPOOHUKOB TOKA:
oT 100 k'y oo 100 M,

oT 100 oo 300 Ml w,

oT 200 oo 1000 Ml'u

AOJTKEH ObITb yCTaHOBJ1EH

10

40

1 — aodactoTbl 30 MIMu;

2,5 — B nonoce vactoT oT 30 Ao
1000 Ml

15

om 20 0o —14 (Ha nrocKkom
yyacmke AYX);

om 60 0o —20 (Ha y4acmke Huxe
rrockoa2o yyacmeka A4X)

10; 25; 250.

5.2.1 [NpoBHUK HanNpAXKeHUA ¢ BbICOKUM MOMHbLIM COMNMPOTUBMEHUEM

[TpOBHUKK HANPSXKEHUS NpeaHa3HaYvYeHbl Anst USMEPEHUA HANPSXKEHNSA KOHAYKTUBHBIX PaANOMNOMEX Ha CETE-
BbIX 3aKMMax, B LENAX NMUTaHUA 1 yNpaBneHnst OTHOCUTENBLHO Kopnyca. [NpobHUKK HanpsKeHUs A0MKHbl UMETh
pasbeMbl ANA noaxkndeHna ncneityemoro TC, usmeputena NPl n onopHoro sasemneHus.

[TprMmep cxemMbl NPOBHUKA, UCMIONMB3YEMOro ANst UBMEPEHUSA 3HAYEHWUIN HANPSXKEHUSI MEXKAY CETEBLIM NPOBO-
IOM 1 OMOPHbIM 3a3eMNeHNEM, NpeacTaB/ieH Ha PUCYHKe 6. NPOBHUK COCTOUT U3 pas3aenMTENbLHOrO KOHAEHCATO-
pa C un pesnctopa R, 3Ha4eHne CoOnpoTUBNEHUSA KOTOPOIo AOSMKHO ObITh TAKUM, YTODLI MOSTHOE CONPOTUBMNEHNE

Mexay nnHnen n 3emneit 6oino (1500 £ 200) OM. MNMpobHUK Takke MOXHO UCMONb30oBaTb 4S5 NPOBEAEHUS U3Mepe-
HAN B APYrUX Lensx n nuHusax. MNMpn nposeaeHnn namepeHinia B LIENSIX, UMeloLLInX 6onbLUoe 3HaYeHe cOOCTBEHHO-
"0 MOJIHOrO COMPOTUBNEHUS, MOXET NoTpeboBaTbcA NPOOHUK C BbICOKUM 3HAYEHUEM BXOAHOMO NMOSTHOTO COMpOo-

1) BMecTo [aHHOM XapakTepucTukM MOXeT ObiTb WMCMONb3OBaHa B3auUMHAasl MNepexogHasl MNpPOBOAUMOCTb
[B Ab (S)]. 3HauyeHne npoBOANMOCTH, BblpaXXeHHOe B Aeumbenax, npndaBnaeTcs K nokasaHUusM U3MEPUTENBHOIO Npu-
eMHuKa. [na kanubpoBKM Npu namepeHun nepexoaHoro ConpoTUBNEHUS NN NepexoaHon NPOBOAUMOCTU MOXET ObiTb
HEODBXOANMO MUCMONMb30BaHUE CrneynanbHO CKOHCTPYUMPOBAHHOIO U3MEPUTENbHOIO 6rnoka (cm. npunoxenue b).
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TuBneHus. B Lensax 6esonacHOCTU Ha BXOAE M3MEPUTESTILHOIO Nprudopa MoXeT NoTpeboBaTLCH MOAKTIOYEHNE APOC-
censt, UHAYKTUBHOE CONPOTUBMNEHNE KOTOPOro X, AOMKHO OblTb 3HAYUTENBHO bonblue R.

BHocMMOe 3aTyxaHne npobHmMKa HanpsikeHUs JOSMKHO ObiTh KannMbpoBaHO B NATUAECATUOMHON N3MEPU-
TeNbHOW cucTeMe B nonoce Yactot oT 9 kKl'y ao 30 MIMy,. BnusiHme Ha TOMHOCTE M3MepeHUa NMiubdoro ycTpomncTea,
NMPUMEHAEMOro Ans ueneun sawunTbl, He AOIMKHO NpeBbiWaTE 3HadeHUa 1 ab, B NPOTUBHOM clnydae 3To 3Ha4YeHUe
OOJTDKHO ObITh YYTEHO Npu Kannbpoeke. INeTnsa, obpasoBaHHasi NpoBOAOM, NOAKMTIOYEHHBIM K MPOOHUKY HANPSKe-
HUA, UCNbITYEMbIM CETEBbLIM NPOBOAOM U OMOPHBLIM 3a3eMINeHUEM, AOJKHA UMETb MUHUManbHbIE pa3Mepbl 4514
CHUXKEHUSA BIUSHUSA CUNbHBIX MarHUTHBIX MOsen.

5.2.2 EMKOCTHOM NPOOHUK HanpshHKeHUs

EMKOCTHOW NPpOBHUK HANPSPKEHUA NpeaHasHavYeH ang namepeHunst ooLero HeCUMMETPUYHOIO HaNPSXKEHUS
noMex B kabenax ncnoityemoro TC 6e3 HenocpeACTBEHHOMO NPOBOASILLIErO KOHTaKTa C U3MepaeMbIMU LENSIMA U
6e3 nameHeHns cxembl BkoYeHUda TC. laHHbIA MeTod NO3BOSIET NPOBOAUTL M3MEPEHUst 6e3 npepbiIBaHNUSA HOP-
ManbHOW paboTbl UcnbITyemoro TC, UMEKLLErO CNOXHbIE NPOBOAHLIE CUCTEMbBI. KOHCTPYKLNS EMKOCTHOIO NMpob-
HUKa HanpsbKeHUs AomkKHa ObITb TakoW, YTOObLI 3TUM MPOOHUKOM MOXKHO ObINo YA0OOHO OXBaTUTb U3MEPHAEMBIN
NpoBO.

EMKOCTHOW NPOBHUK HANPSKEHNS MCNOSMb3YETCS ANt U3MEPEHNN KOHOYKTUBHBIX MOMEX B MOSI0CE YaCTOT O
150 'y, go 30 ML, 1 goSTKeH UMEeTb B 3TOM NOSOCe YacToT NPaKTU4eCcK NOCTOAHHbLIN KOSPDULIMEHT KarnmbpoBKU.
KoadhdununeHT KannbpoBKu onpeaensieTCA Kak OTHOLLEHUE 3HAYEHUS HAaNpPshKEHUSA NOMEX B UCMbITYEMOM Kabene K
3Ha4YeHUIo HanpsikeHns Ha Bxoae nameputens NPl v saaBnucnt oT Tuna kabernsi. EMKOCTHOW NPpoBHUK HanpsiKeHUS
OOITKEH KannbdpoBaTbCH BO BCEW YKa3aHHOM NOJSIOCE YaCTOT ANS KaXO0ro Tuna Kkabens B COOTBETCTBUN C METOAMN-
KOW, NpnBeaeHHOW B NPUNOXXeHUn XK.

[na cHXKeHUs1 NToMeX, Bbi3BaHHbIX HABOAKaMU (CM. 5.2.2.2), MOXET NoTpeboBaTbLCA AONONMHUTENBLHOE 3Kpa-
HUPOBaHNE EMKOCTHOMO NPOOHMKa HaNpsbKeHUs. [NpuMep KOHCTPYKLIMK U METO U3MEPEHUS KOadpULMeHTa Noaas-
NeHnsa MelarLwWmx curHanoB npueaeHbl B npunoxkeHnn XK. EMKOCTHOW NpOBHUK HANPSPKEeHUA AaHHOMo TUna
aonyckaeTca ucnonb3osatb Anda namepeHust UPlN Ha TenekoMMyHUKaLMoHHbIX nopTax (nopTtax cBsA3n). MnHK-
ManbHbIN namepsiembld ypoeseHb MPIT obblivHO aocTuraeT 3HaveHusa 44 ab (MkB).

5.2.2.1 KOHCTpYKUMSA

KOHCTPYKLUSI EMKOCTHOIO NPOBHMKA HANPSXKEHUS AOIMKHA ObITh TAKOW, YTODObLI 0b6ecneYnTb NU3MEPEHNE Ha-
NpsKeHNA 6e3 OTKNIYEHUSA UCTIBITYEMOrO Kabens. Cxema, Ucnonb3yemasi npyu UsMepeHnmn HanpsXXeHns Mexxay
Kabenem 1 ornopHbIM 3a3eMrneHneMm, npeacrasneHa Ha pucyHke 7. NpobHUK COCTOUT U3 EMKOCTHOTO 3aXKUMHOTO
YCTPOUCTBA (KNELLen) CBA3N, NOACOEANHAEMOro K YCUMUTEIO, UMEIOLLIEMY NOCTOAHHbLIN KOSULIMEHT YCUNEHUS
B paboyei nonoce YyactoT. [nsg obecnevyeHunst nrnockon YacTOTHOW XapakKTePUCTUKA B 0BMaCTU HUXKHUX YaCTOT
3Ha4yeHWe BXOAHOro ConpoTUBNEHUs R, 3TOro yeunutensa AormkHO ObiTb 4OCTATOYHO OOMbLUNM MO CPABHEHMIO C
peaKkTUBHbIM CONMPOTUBNEHNEM X_..

[TpumeyaHwmne— KOHCTPYKUMSA EMKOCTHOIO NPOobHMKA HANPSKEHNA U METOAbl UBMEPEHUS €I0 XapaKTEPUCTUK
npuBeaeHbl B npunoxeHmm K.

5.2.2.2 TpeboBaHUS K EMKOCTHbIM NMPOBHWKaM HanpsiKeHUs
[lononHuTenbHaga WyHTUPYIOLWAaa eMKOCTb MexXxay 3a3eMNAioLW MM 3aXKUMOM

EMKOCTHOIo NPoOHUKA HaNPsiXKEHUA U UCMNbITYEMbIM Kabenem, nd . ..... ... meHee 10

KoacppuumeHT kanubposkn F = 20 log, |V/U|, AB (cM. pucyHoK 7) ... .. .. AODKEH ObITb YCTAHOBJIIEH B 3a-
OaHHOM Nonoce YacToT

MMMNyNbCHaa XapaKTEPUCTUKA . . . . . o et e e e e e e e et e e e e OoMmKHa obecnevnTb NMHENHOCTL

npu Nepegade MMNyneca B COOT-
BETCTBUN C METOAOM, YCTaHOBJ1EH-
HeiM [OCT P 51318.16.1.1, npu-
noxeruss b, B ana nonockbl B
BnunsiHne anekTpuieckoro rnons (BNmsiHne, Bbi3bIBAEMOE 3JIEKTPOCTATUYECKON
CBA3bI0 C APYrMMKN Kabenamm BbnnMam NnpobHUKa) .. .................. Py yaaneHun kabensi, B KoTOpOM
1POBOAATCH N3MEPEHUS, N3 NMPOO-
HUKa nokKasaHusl U3MepUTenS
NPT gormkHbl yMeHbLWNTLCS BO-

nee yvyem Ha 20 ab (cM. npunoxe-
Hue 2K)

AnepTypa (packpblB) EMKOCTHOIO NPOOHMKa HAaNPsXXeHUs (Mpu pasMblKaHUN
[OBYX KoakcuarbHbIX 3M1eKTPOoA0B Y Na3a, CM. pUcyHokK K. 1), Mm .. ..., ... He meHee 30.
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6 YcTpoucTtBa CBA3U AOnNA UCMNbITaHUMA HAa YCTOUYUBOCTb MNMPU UHXEKUUUN TOKa
pagnonomMex

YCTpOUCTBa CBA3W NpegHasHavyeHbl ANA UHXEKLUX ToKa pagnonoMex B UCMbITYEMbIE MPOoBOAa U Pa3BsI3-
KW OpYrx NpoBoAOB U NMIOBLIX annapaToB, NOAKMIYEHHBIX K UCNbITYyeMOMY TC, OT BO3AENCTBUSA 3TUX TOKOB.

[1pK 3HAYEHUU BbIXOQHOIO NOSIHOMO CONPOTUBNEHUSA UCTOYHMUKA UCNbITATENBLHOIO cUrHana, pasHom 150 Om,
CYLLIECTBYET 3HaYUTENbHAadA Koppensauus, No KpanHen mepe, Ao vYactotbl 30 MI'y, Mexay HanpsbKeHHOCTLI0 NoMS
pagmnonomex, sosgencteyownxHa TC, n 34C ncrouyHuka, npUMMeEHSIEMOro nNpu MeToae UHXEKLLIUN ToKa, obec-
neumBarLLMX TY e CTeNeHb yXyalleHnst Kadectsa PYHKLUOHUpoBaHUA ucnbityemoro TC. YctondmsocTb TC K
NHXXEKTUPOBaHHOMY TOKY paaunonoMex BbipaXaeTtcs 3TUM 3HadeHnem J0C nctouvHuka.

[TpMepbl KOHCTPYKUMNA YCTPOWUCTB CBSA3WU, a TakKkKe NPUHUUN UX paboTbl NPUBEAEHLI B NPUNOXEHUSIX
B ul.

6.1 XapakTepUCTUKHU

[TpoBEPKY TEXHUYECKNX XapaKTEPUCTUK YCTPOWUCTB CBA3U NPOBOAAT U3MePEHUEM NOMHOIo ConpoTUBIEHNUS
B nonoce yactot o1 0,15 oo 30 MI'y 1 BHOCUMMBIX NoTepb B nonoce YyactoT oT 30 ao 150 Ml L.

6.2 llonHoe conpoTuBneHue

B nonoce vactot oT1 0,15 ao 30 MI'y, cymmapHoe obllee HECUMMETPUYHOE NoMHoe conpoTueneHne (BY
BNEKTPUYECKUN OPOCCENL BKNIOYEH NapannenbHo ¢ pe3ncTUBHbIM conpoTueneHnem 150 OM UCTOYHUKA MOMEX),
n3MepsieMoe MeXxay TOUKOU BBedeHUA Mellalolwero curHana B ucnbityemoe TC U ONOpHbLIM 3a3eMITeHUEM,
OOIMKHO UMeTb Moaynb (150 £20) OM 1 aprymeHT MeHee +20° (MONHOE COMPOTUBIIEHUE TaKOe Xe, KaK vV

V-0bpas3Horo skeusaneHTta cet nutaHusa 150 Om, cMm. 4.5).
Hanpumep Anga yCcTpoOUCTB CBSA3M TUNOB AU S TOYKOU BBEAEHUS MELLAKOLWEro cCUrHana aABnsieTcs sKkpaH

BbIXOAHOro COeaMHUTENA, AN YCTPOUCTB ¢BA3M TUNoB M n L — BbIXoaHble coeaAUHUTENBbHbIE 3aXKUMBbI.

6.3 BHocuMBbIe noTepu

BHOCKMbIE NOTEPU U3MEPSAIOT MO CXEME B COOTBETCTBUM C PUCYHKOM 8.

B nonoce yactot o1 30 oo 150 Ml BHocumble noTepu Ugs /Ug ABYX MOEHTUYHBIX YCTPOMUCTB CBA3N [KacKka-
HOe nocneaoBaTesibHoe coeguHEHWe NpoBoJaMn MUHUManNbHOW AfMHbI (MeHee 1 cMm) | AomKHbI ObiTh B Npeae-
naxot 9,6 0o 12,6 ab (U; — nokasanue nameputens Pl npun HenocpeACcTBEHHOM COeAMHEHUN reHepaTopa U
n3mepuTensa gpyr c gpyrom, Uz — nokasaHue nameputena WP, koraa mexxay HUM 1 reHepaTopoM BKIIHOYEHb
nocrneaoBaTentHO ABa UAEHTUYHBLIX YCTPOMCTBA CBA3N).

7/ YcTpOoUCTBa CBA3U ANA U3MepeHUsa KOHOYKTUBHbIX pagnonomex
B CUrHaNbHbIX FIMHUAX

Paguonomexm 1 NnoMexoycTon4MBOCTb MPUMEHUTENBHO K CUrHAITbHbIM NTUHUAM MOTYT ObITb OLE€HEHbI My-
TEM U3MEPEHWNS UM UHXEKLUN HANPSKEHUA N TOKOB KOHAYKTUBHBLIX paguonomex. [ns 3Ton uenm npuMeHsoT
yCTPOWCTBA CBA3M, obecnevnBaoLle N3aMepeHne KOHOYKTUBHBIX pagvonoMeXx npy nogasneHn nosie3HOro CUr-
Hana B MHKUK. PaccmaTtpuBaemble B HACTOSLLEM pa3ere YCTPoMUCTBa CBA3N NpeaHa3HavYeHbl 419 U3MepPeHUS]
TapaMeTPoB PaaUONOMEX U MOMEXOYCTONMYMBOCTU (OBLLINX HECUMMETPUYHBIX M CAMMETPUYHBIX 3HAYEHWIA TOKOB U
HanpshkeHun). K TUNWYHBIM YCTPOWCTBaM CBSA3U, MPUMEHSEMBIM NPU AaHHBLIX NU3BMEPEHUSX, OTHOCATCS NPOOHUKA
TOKa N acMMMeTpUYHble akBUBaneHTbl ceTh (A3C) (Y-obpasHble 3KBUBaNEHThI CETN).

[TpumevaHuns

1 TpeboBaHUs K aCUMMETPUYHBIM 3KBUBAINEHTaM CETU, NPUMEHAEMbBIM NPU MPOBEAEHNN WUCTMbITAHUWA HA YCTONYU-
BOCTb MPu BO3AENCTBUMN KOHOYKTUBHbLIX MOMEX HA CUTHanNbHbIE NuHKUK, yctaHoBneHbl B [OCT P 51317.4.6 (ASC npea-
CTaBnAT cobon ocobbin BUAg ycTpoucTB cBA3n /passsaskn (YCP) no FOCT P 51317.4.6).

2 ACUMMETPUYHbIE SKBMBAINEHTbI CETU, COOTBETCTBYIOWME TpeboBaHusaM gns namepeHun napametpo UPT1, mo-
'yT TAKXXe COOTBETCTBOBATL TPEOOBAHUAM AN UCNbITAHUMW HA YCTOWYMBOCTb K KOHOYKTUBHbLIM pPagnornomMmexam.

3 CurHanbHbIe NTMHUKU BKITIOYAIOT B Ce0A TENEKOMMYHUKALUMOHHbLIE NMUHUKN K 3axnMbl (NopTel) TC, npegHasHaveH-
Hble Ons MOAKMIOYEeHUS OaHHbIX TTIMHUN,

4 B COOTBETCTBMM C pasgenom 3, TEPMUHbI «ObLLEee HECUMMETPUYHOE (ACUMMETPUYHOE) HAaNPSKEHNE» N «HA-
NpsKeHne OBLWEro pexumar, a TakKe TEPMUHblI KCUMMETPUYHOE HaMPsPKEeHUE» N «HanpsxenHne anpdepeHumnanbHo-
ro pexuma» SBNATCA CUHOHUMaMMW.

5 TEpMUH «aCUMMETPUYHBLIN 3KBMBAINEHT CETU» UCMONMb3YETCH B KAYECTBE CUHOHMMA «Y-006pa3HOro akBUBareHTa
cetn». Ocobon Bepcnen Y-00pasHOro 3KBMBANEHTA CETU SABMNSETCA [-00pasHbli 3KBUBANEHT CEeTU (CM. Npuoxe-

Hue [, nyukt 1.1).
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[Tpn ncnonb3oBaHU NPOOHWUKOB TOKa MPU UCMNbITAHUNAX B Clydae, eCnn yCTaHOBMNEHA HoOpMa HaNpsiKEHUS
NPT, Heobxogmumo onpenenntb 3HadeHne HopmMbl Toka WMPI1 no 3agaHHOMY 3HaYeHUI0 HOPMbI HaNpPshKeHUs
(B BOMbTax). [lnst 9TOro aHavyeHne HoOpMbl HaNPSXXeHUA HeOOXOAUMO pas3aennTh Ha CONPOTUBIIEHNE CUrHAaNBLHOM
NUHUAN UNW CONMPOTUBIEHNE Harpy3Ku, Kak ykasaHo B npoueaype namepeHust. lJaHHoe conpoTUBEHNE MOXET ObITb
COMNPOTUBNEHNEM ODLLEro pexuma.

TpeboBaHUs K aCUMMETPUYHBIM 3KBUBANEHTaM CETU YCTaHOBMNEHLI B NYHKTE 7.1.

B0O3MOXHOCTE NPUMEHEHNSA KOHKPETHOrO ASC 3aBUCUT OT CTENEHU NOAABIEHNA CAMMETPUYHOIO HanpsiKe-
HSA OTHOCUTESNBHO ODLLIEr0 HECUMMETPUYHOrO HanpskeHua V.. / V... laHHbIN napaMeTp aCMMMETPUYHOIO 3KBU-
BaNeHTa CETU CBSI3aH CO 3HaAYEHMEM 3aTyXaHUs npoaonsHoro npeobpasosanus (3M111) (cm. 3.8). Nprumep acnm-
METPUYHOIO 3KBUBAlNEHTa CETU N METOObl UBMEPEHUS Ero NapaMeTPoB NpUBeaeHb! B NpunoXeHun L.

7.1 Tpeb6boBaHUA K aCUMMETPUYHLIM 3KBUBarieHTaM ceTu

ACUMMETPUYHBIE SKBUBANEHTbLI CETU NpeaHasHaYeHbl AN U3MepeHUs (U UHXEKLMX) OBLLIMX HECUMMET-
DUYHBIX HanpskeHU (HanpsiXXeHn obLLErO peXXnma) B HESKPaAHUPOBAHHbLIX CUMMETPUYHbIX CUTHaMNBHbLIX (Ha-
NPUMEP TENEKOMMYHUKALIMOHHBLIX) MUHUAX NPW NogaBNeHNN B LLENN U3MEPEHNA CUMMETPUYHOIO curHana (curHana
andppepeHUnansHOro pexuma).

[TpumevaHuns
1B [4] ana gaHHOro skBMBaneHTa CeTu MPUMEHEH TEPMUH «CXema cTabunusaumm norHoro ConpoTUBNEHUSY.
2 BTOCT P 51318.22 onsa obo3HayeHusa cxembl cmabunusayuu rnonHo20 CornpomuerneHus Ucrionb3yemcs

MepMUH «aKeu8arieHm ronHoz20 conpomusanedHus cemu, 3M1CC».

ObLwas cxema NoAKIIYEHNA aCUMMETPUYHOIO 3KBMBAaNEHTa ceTu NpeacTaBfieHa Ha pUcyHKe 9a).

[NapameTpbl ASC, NnpuMeHAeMbIX AN U3MepeHnst OBLLMX HECUMMETPUYHBIX (aCUMMETPUYHBIX) HaNpPsHKe-
Hu UPT1, gomkHblI COOTBETCTBOBATE MOJSIOCE YaCTOT U3MEPSAEMbIX HAMPSXKEHUM NOMEX, a TakKe Mnosioce 4YacToT
onesHoro curHana. NMapameTpbl aCUMMETPUYHbBIX 3KBUBANIEHTOB CETU NPUBEAEHb! B Tabnuue 5.

abnuua 5—llapametpel A3C, npumeHsieMbiX AN N3MepeHust obwmnx HECUMMETPUYHBIX (ACMMMETPUYHbIX)
HanpsikeHun NPT

HavnmeHoBaHMe napamertpa 3HavYeHne napamertpa

BxogHoe nonHoe conpoTuereHne (OCHOBHOW Uenu) ans obuiero
HECUMMETPUYHOIO (ACMMMETPUYHOrO) Hanpsibkenus MPM 1

- MOAyIb
- apryMeHT

(150 + 20) OMm
0° + 20°

3aryxaHue npogonbHoro npeobpasosanHnsa (3l11) Ha nopte «Kc-
neityemoe TC» aKkBMBaneHTa cetu 2/

B nonoce vactot ot 9 oo 150 kI u — Ha
PAaCCMOTPEHUMN.

B nonoce vactoTt o1 0,15 npo 30 Ml u gon-
XKHO ObITb YCTAHOBIEHO B CTAHOAPTE Ha IPyri-
ny ogHOPO4HON NPOoAayKumnn (CM. TakKe pucy-
Hok 96 ) 3)

3aTtyxaHue obWmMX HECMMMETPUUHbLIX CUTHANOB MeXay NopTamu
«[Mopkntovaemoe obopygosanme (IO)» n «Mcnbityemoe TC» 3KBK-
BaneHTa CeTu

B nonoce 4vactor ot 9 go 150 kKl u — Ha
PACCMOTPEHUMN.

B nonoce vactot o1 0,15 00 1,5 Ml u —
bonee 35— 50 gb (nuHenHoe yBenuyeHue
C yBENUYEHNEM norapudpma 4acToThl);

Ha 4JacToTax ceBbiwe 1,5MlIu — bonee
55 nb

BHOCMMOE 3aTyxaHme OCHOBHOW (CUMMETPUYHOW) LUEMU MEXAY
noptamun «llogkniovaemoe obopygoeanue (MNO» n «MeneiTyemoe
TC» akBMBaneHTa cetu

<3|q54)

KoadhdbuumeHTt kannbposkun (mexay noptom «Mcneiryemoe TC» m
pasbemom «Nameputens UPl1»), koTopbin Heobxoanmo npunbaBuTb
K nokaszanuio nameputensa VPl npyn namepeHnsax obwero Hecum-
METPUYHOro Hanpsbkenust WP )

9,5 ab °) (TMnoBoe 3HaueHve)

[TonHoe
NIeHTa ceTtu

CONPOTUBIEHUE CUMMETPUYHOW HAarpy3km OKBUBA-

6)

4—1106
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OkoHyaHue mabnuubi 5

HammeHoBaHMe napamertpa 3Ha4veHne napamertpa

[lonoca 4vacTtoT nNonesHoro curHana (aHanoroBoro Wnw

LM PoBOro) 7)
Monoca vactot &) :
- namepenna WPI1 ot (0,009) 0,15 po 30 Mly
- UCMbITAHUA HA NOMEXOYCTONYNBOCTL no FfOCTI P 51317.4.6

1) OBbwee HecMMMeTpUUHOE NMonHoe conpoTuBnerHme ASC AOMKHO U3MEHATLCS 3a cueT A0BaBNeHnst K OCHOB-
HOW (CUMMETPUYHOW) LENN 3SKBMBANEHTa AONOMHUTENBHOW HECUMMETPUYHOW LIENU B COOTBETCTBUN C PUCYHKOM 9a).
Hacroswmn ctaHgapT ycTaHaBnMBaeT AONyCTUMbIE 3HAYeHUs1 O0BLWEro HECUMMETPUYHOIO MOMTHOMO CONPOTUBNEHUA
A1 OCHOBHOW (CUMMETPUYHOW) Lenu 3kBuBaneHta. Ecnu BNUsiHUE HECUMMETPUYHOW LIeNn Ha NOJSIHOE CONPOTUBIIE-
HHe n hady ADC He3HaunTeNbHO, JONYCKAETCHA NPUMEHATb YKa3aHHble B Tabnuue AonycTumble 3Ha4eHuss. B npoTme-
HOM CIiydae, Hanpumep, ecrim HECMMMETPUYHAaA Uenb 3KBMBANEHTa U3MEHSAET MOAYINb MNONIHOrMO CONPOTUBIIEHUS
bonee yem Ha 10 Om nnun 3HaveHne aprymeHTa — bonee yem Ha 10°, 37O AOMKHO BbITh YYTEHO B CTAHAAPTE Ha rpynny
OAHOPOAHOWN MPOoAYKUNN,

2) Mpun oueHke cooTBeTcTBMA TC HopMam WPTT B cUrHanbHbIX IMHUSX BO3MOXHbI PasnnyHble Noaxoab! K BblGo-
py 3HadveHunss 311 ADC. B ctanHpgaptax Ha rpynny ogHOpOAHOW NpoayKUMmM MOXET BbiTb YCTAHOBMEHO NMPUMEHEHNE
ADC, sHauenune 3l koTopbix Bbiwe, vyem 3[11 peanbHOU curHanbHOW NuHuUK, nnbo pasHo J3[11 peanbHON NUHUN.

3) 3nauerus 3MM Ha pucyHke 9 ycTaHoBneHsl B FOCT P 51318.22 v npuBeaeHbl B HACTOSILLEM CTaHaapTe B
KavecTBe npumepa. B cTtaHgapTax Ha npoaykumio moryt bbiTe onpegeneds! gpyrme 3Hadvenns 3111, [pn yctanoBne-
HUKM gonyctumblxX 3HaveHun 311 npuHMMalrT BO BHUMaHue Tpu ghaktopa: 3HaveHue 3[11 ocHOBHOMN (CUMMETPUYHOWN)
uenu akBuBaneHTa, nameHenune 3[11, BHoOCcMMOe AONONMHUTENBHOU HECUMMETPUYHOU LENbIO, U HeonpeaeneHHOCTb
namepeHun, obycnosneHnyto enusaHnem 3M1. Ha pucynke 96) npuBeageH npumep yCcTaHOBNEHUS TPeboBaHUN K 3Ha-
YEHUSAM 3aTyXaHusi nNpoaonbHOro npeobpasoanmna A3C.

4) PeanbHble TpeboBaHnsa ByayT 3aBMCETb OT XapakTepUCTVK NUHWUKM nepeaaqn. Hekotopble cucteMbl 4onycKa-
10T 3Ha4YeHUe BHOCUMbIX NoTepb He bonee 6 aAb. BHocumbie notepu, co3dgaBaemble ASC, 3aBUCAT OT NONHOMO CONpPoO-
TUBNEHUSA UCTOYHUKA U HArpy3Ku BCEW CUMMETPUYHOW cCXembl. [1pn Bonee HU3KOM UK BbICOKOM 3HAYEHUWU MOJTHOro
COMPOTUBIIEHNS BHOCUMbIE NOTEPU OyaOyT HUXE WUIN BblLE W OOIMKHbI 3a4aBaTbCs NPOU3BOAUTENEM.

%) KoathdumumeHT kannbposkn ASC naMepstoT ¢ NPUMEHEHMEM WCMbITATENBHOW YCTAHOBKM B COOTBETCTBUM C
pucyHkom . 6 npunoxennsa L.

6) 3HaueHne gOMXKHO BbITh YCTAHOBNEHO B 3aBUCMMOCTU OT TEXHUYECKMX TPeBOBaHMIM K cUCTEME, HanpyuMep
100 nnn 600 Om.

) 3naveHve fomKHO BbITb YCTAHOBMEHO B 3aBUCMMOCTU OT TEXHUYECKMX TPeBOoBaHul K cucTeme ansi CUMmeT-
PUYHbIX BHOCUMbIX MOTEPb, HAanpumep He bonee 2 nnn He 6onee 100 Ml u.

8) Ina nepekpbITUSI BCEN NOMNOCHI YAaCcTOT M3MEPEHVI JONYyCKaeTCcsl MPUMEHEHVE HECKONBKUMX aCUMMETPUYHBIX
3KBUBAllEHTOB CETM.

7.2 TpEGOBaHMﬂ K3KBUBalleHTaM CeT ONA KOadKCUAJTbHBIX U APYTUX IKPaHUPOBAHHbIX Kabenewu

JKBUBANEHTblI ceTU ANS IKPaHNPOBAaH
CUMMETPUHHDBIX (06LLI,I/IX HECI/IMMETDI/I‘-IHI::IX)

HbIX Kabenew npegHa3dHavYeHbl 4J14 AAMePEHUNH (I/lJ'II/I MH)KEKLI,I/IM) HE-

-IElI'IpFI)KEHI/IIZ Ha IKPaHaX KOaKCUAJIbHbIX WU APYTIUX 3KPaAHNPOBaH-

HbIX Kabeneu (Hanpmmep TEJ'IEKOMMVHMKEILI,I/IOHHI:IX) NP NPOXOXAEHUI BY curHana unm curHana cBs3u.
I'Iapalweprl AdHHbIX SKBUBAJ1IEHTORB NPpeACcTaBl/i€Hbl B TEI6J'II/ILI,8 0.

[TpumMmevyaHUs

1 B [4] ana gaHHOro 3kBMBaneHTa CeTu MPUMEHEH TEPMUH «CXema cTabunusaumm nornHoro CornpoTUBIIEHUSY.
2 BTOCT P 51318.22 onsa obo3HavyeHuUs cxeMmbl cmabunusayuu rofiHo20 CorpomuerieHuUs Ucrofb3yemcs

MepMUH «aKeuegarieHm [riofiHoz2o corpomusneHud cemu, 31CC».

Tabnwuua 6 — NapameTpbl 3KBUBANEHTOB CETU AN KOAKCUANbHbIX U APYIMX 3KPAHUPOBAHHbLIX Kabeneu

HaumeHoBaHMe napamerpa 3Ha4YeHne napamertpa

- MOAYIb
- aprymMmeHT

BxogHoe nonHoe conpoTuBrieHne (OCHOBHOM uenu) Aanst obwero
HECUMMETPUYHOIO (aCMMMeTprYHOro) Hanpskenus MPM 1)

(150 + 20) Om
0° + 20 °
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OxkorHyaHue mabnuubi 6

HanmeHoBaHMe napamertpa 3HadeHne napamertpa

3aryxaHue obWmMx HECUMMETPUYHbIX curHanos? MeXay nopramm B nonoce 4vactot o1 9 go 150 kl u — Ha

«[Mogkniovaemoe obopyposanHue (I[O)» n «Nenbiryemoe TC» 3KBU- | paCCMOTPEHUMN.

BalieHTa CeTu B nonoce vwactotr o1 0,15 00 1,5 Ml uy —
bonee 40 ab

BHOCKMMOE 3aTyxaHue n nonoca nepegadn ans none3Horo CUrHa-
na (curHana cesasm unu BY) mexgy noprammn «llogkniovaemoe 060-
pyaoBaHue ([MO0)» n «cnbiryemoe TC» 3KBMBaneHTa CeTU 3)

KoadbhduumeHTt kanndposkn (mexay noptom «cnbiryemoe TCx» m
pazbemom «Mameputens UPl»), koTopein Heobxoaumo npubaBuTb
K nokazanuio nameputens VPl npn namepenmnsax obwero Hecum-

meTpudHoro Hanpsixenus WPI 9,5 nb 4 (TMNoBoe 3Ha4eHwue)
[Tonoca 4acTorT:
- namepennsa WPI1 O1 (0,009) 0,15 po 30 Ml
- NCMbITAHUA Ha NMOMEXOYCTOUYNBOCTb no fOCTI P 51317.4.6

1) Obwee nonHoe HECMMMETPUYHOE COMPOTUBIEHWE SKBUMBANEHTa CeTW onpedensieTcsi ConpoTMBIEHWEM
150 OM pesuncTopa, BKIMIOYEHHOro napannenbHo ApOCCento, U eMKOCTbIO BXOQHOMO pasbemMa OTHOCUTENBbHO Kopryca
9KBMBaneHTa.

2) Tak Kak akpaH koakcuanbHoro kabens Ha nopte «[logkniovaemoe obopygoeanue (M10)» nogcoeauHeH
HernocpeaCcTBEHHO K MeTarninyeckoMy KOprycy SKBMBalieHTa ceTu, TO Tpebyemoe 3HayeHne pasBsA3kU MonyynTb He-

CITOXHO.
3)

4)

3HAYEHUS AOIMKHbI ObITh YCTAHOBNEHBI B CTaHAAPTE Ha rpynny 0gHOPOAHOWN NMPOAYKUMM.
KoathdunumeHTt KannbpoBKKM oOnpeaensitot € NPUMEHEHUEM WUCTbITATENbHON YCTAHOBKU B COOTBETCTBUM C
npunoxexHnem E, pncyHok E.2.

8 JKBMBanNeHT PYKU U nocrnenoBaTtenbHO coeauHEeHHbIN anemMeHT RC

8.1 BBegeHue

SKBUBANEHT PYKU NpeagHasHaveH 4ns nposegeHns usmepeHun napametpos TC, KOTopoe He NogcoeguHAET-
CH K ONMOPHOMY 3a3eMNEHUI0 N NPU ODLIMHOM UCMONb30BaHN HaxoauTcs B pykax (em. [OCT P 51318.14.1).
IKBUBANEHT PYKMN TakKe MOXET UCTIONb30BATLCA MPU UCMNbITAHUAX YCTPOUCTB, UMEKLLIMX NN1aCTMacCoBbIN KOPyc
C NPOBOASILLIM NOKPbITUEM. K 0BOpYAOBaHMIO TAKOTO TUMa OTHOCATCA: 3NEKTPOUHCTPYMEHTBI, MUKCEPLI, TENE-
(POHHBbIE TPYOKU, AXKOUCTUKN, KNaBUaTypbl U T.1M.

OKBUBANEHT PYKU NMPUMEHAIOT NPpU NpoBeaeHNN U3MepeHnUn napameTpoB KoHAYKTUBHBIX UPI1 B nonoce
yactoTt o1 0,15 00 30 MI'L. BnuaHne pyk onepartopa Hanbonee CUNbHO CKasblBAETCH B MOSTOCE YaCcToT OT 5 Ao
30 Ml L.

8.2 KOHCTpYKLUMA 3KBUBaNeHTa pyku u anemeHta RC

OKBUBANEHT PYKU COCTOUT U3 MeTaNNN4eckon obri Unn nnacTtuHbl, KoTopas onpeaeneHHbIM 0bpasom
pasMellaeTcsl (HaMmaTbIBAETCH) HA TY YacTb 000pyaAOBaHUSA, K KOTOPOM OOLIYHO NpUKacaeTcs pyKa nosfib3oBaTenNsl.

MeTannuyeckyto dponery nogcoeauHdaioT K onopHou Todke M cuctembl ansa nsmepeHna NPT, K koTopon
noakntoyaetcd RC aneMeHT, cocToAWwnn N3 KoHaeHcaTtopa C emkocTblo 220 nd + 20 %, nocnegoBartenbHO CO-
eanHeHHoro ¢ conpotueneHnem K =510 Om + 10 %, BTOpOU BbIBO KOTOPOro COeAUHSAETCS C ONOPHbLIM 3a3eMne-
HUem [cM. pucyHok 10a)].

[Tonocku meTannmmMyeckon oibr LWMpHOM 60 MM, UCnonb3yemble Ang UMUTaumn BIUAHUA PYKA NOMb30Ba-
Tens, obMaTbIBAIOT BOKPYT PYKOATKN YCTPOUCTBA UNN Kopnyca (OCHOBHOW YacTu). [Npy Hann4nm knasmaTtypbl Me-
TanM4yeckyto onbry Unm (4To yaobHee Ha NpakTUKe ) MeTanmMYeCKyo NNacTUHy MakcuManbHbIMU pasMmepamMmi
100 X 300 MMm? pasMeLLaloT cBepXy Ha Knasuwax. ['lpumepbl UcnoNe3oBaHUA Ponbri npeacraBieHbl Ha PUCYH-
Kax 10 n 11.

[nuHa npoBoaa mexay anemeHToM RC 1 MeTannmyeckon ponbron He gormkHa npeebiwaTtb 1 M. Ecnn ang
NCNbITATENBHOW YCTaHOBKM HEOOX0AMM NMpoBoa ANnHON bonee 1 M, TO NofHas MHAYKTUBHOCTL NPOBOAA NPU MaK-
cuMarnbHon yactote namepeHunsa 30 My gomkHa 6biTb MeHee 1,4 MKITH.

Ecnu paccmaTtpuBaTh BCe coeAUHUTENBHbIE NPOoBOAA Kak 0guH NpoBod B CBOOOAHOM NPOCTPAHCTBE, TO
MHOYKTUBHOCTL Nposoaa L aomkHa bbiTb MeHee 1,4 MKITH, ecn BEPXHASA rpaHuMLLa Nonochkl YacToT B UCTIbITAHUM
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Had KOHAYKTUBHbBIE TMOMEXU PaBHA 30 MI'y. Ecnu 3agaHHoe 3Ha4YyeHue annHbl NpoBOAdad OTHOCUTCH KEeANHCTBEH-
HOMY MNMPOoBOAY, TO MOXHO PaCCHATaTb MAH MManbHbIN ANaMETP NpoBOAOB, KOTOPbIE AOJIXHbI ObITb UCNOSbL30BaHbI,
NOJIb3YACDH I'IpMBEﬂ,EHHOﬁ HXKE CbOpMYJ'IOIZ, NP N3BECTHbLIX 3HAYEHUAX MHOYKTUBHOCTA L, H:

x| (¥)
=S in(4)-1, (2)
me w = 4w 107" TH/M;
[ — AnuHa nposoaa, M:
d — anameTp nposoaa, M.
[Tpumevanune — llpn 3HadeHUn nHayktmeHoctn 1,4 mklH Ha vactote 30 My  3ameTHO npeobnagaer

COMNpoTunBIiEeHNE 3lleMeHTa RC, da BIIMAHWNE MHOAYKTUBHOCTU HE3HaAYUTETIbHO.

8.3 [NpumeHeHUe 3KBUBaNeHTa pPyku

MakcmanbHas gnuvHa nposoga Mmexay anemeHTom RC 1 onopHbIM 3a3eMeHneM 00bIMHO OTBEYaET Tpebo-
BaHUAM, Korga anuvHa npoesoda He npesblillaeT 1 M. SnemMeHT RC MOXET, HanpuMep, pacnonaratbCca Kak MOXHO
onvke K MeTannmyeckon dposnbre Unm K onopHoun Todke. lNpaBurnbHbid BbIOGOP B 3HAYUTENBHOW CTENEHU 3aBUCUT OT
BHYTPEHHEro obLero HECUMMMETPUYHOIO conpoTUBNeHna nctodHmnka NP 1 BoNHOBOro conpoTUBNEHUS NTUHUAN
nepenadun, obpasosaHHON cCoeaUHUTENBHBIM NMPOBOAOM U OKPYKaloLLEN ero cpeaon. Ecnu nonoca 4acToT, B KOTO-
pou nposoadaT namepeHust UPIl1, orpaHndmneaetcs yactotond 30 Mru, To LenecoobpasHo pasMecTuTb anemeHT RC
BHYTPW akBuBaneHTta cetu nutaHusa (OCI) unn ASC. B 3ToM cnyyae HECUMMETPUYHOE HaNPsKEHME pagnonoMex
N3MEPAOT OTHOCUTENBHO ONMOPHOTO 3a3eMITEHUS.

OCHOBHOW NMPUHLKMN, KOTOPOMY HaAo cregoBaTh NPU UCTMONb30BaHUN 3KBUBAIEHTA PYKA, 3aK0YaEeTCs B
TOM, 4TO 3aXnM M anemeHTa RC HYXXHO NOACOEANHATBL K NTI0OON He3alULLEHHON HENOABMXHOW METaNNUYECKON
YacTu Unn K MeTannnyeckon gornesre, HaMoTaHHOM Ha BCE NOCTaBMAEMbIE C YCTPOUCTBOM PYYKM (DUKCUPOBAHHbIE
N CbeMHBIE). MeTannnyeckas 4YacTb 000pyaoBaHUs, NOKPbITAA KPpacKoM UM TakoM, CHUTaAETCs He3alULLEHHO
MeTann4eckon YacTbio 1 JOIKHa HeNoCcpeaCTBEHHO NoACOeANHATLCA K aneMeHTy RC.

[1pn NpUMeHeH N 3KBUBANEeHTa PYKM PYKOBOACTBYIOTCA Crie4yloLWMMM yKasaHUAMMA:

a) Ecnu kopnyc ycTponcTea BbINONTHEH NOMHOCTLIO U3 MeTaria U 3a3eMIeH, TO SKBUBaIEHT PYKU HE UCMOb-
3YIOT.

6) Ecnun kopnyc ycTpouUcTBa BbINOMHEH U3 U30MALIMOHHOMO MaTepmana, MeTannmyeckyto onsry HamartblBa-
10T BOKPYT PYKOATKM B [cM. pucyHOK 10B)], @ TakKe BOKPYr BTOPOU PYKOATKU D (Npun ee Hanu4un). MeTannmu4eckyio
donbry WwnpmuHon 60 MM Takke HaMaTbIBaloT BOKPYT kopnyca C B TOM MeCTe, A€ pacnofiokKeH XXenesHbl cepaed-
HUK cTaTopa ABUraTens NN BOKPYr KOPoOKU Nepenad, eCnuv npn 3Tom nonyvaetcs bonee Bbicokumn yposeHs UPTT.
OTU OTPE3KU MeTannM4eckon onsra 1 MeETaNNMMYECKoEe KoMbLO UM NPOXOAHOW N30NATOP A (NPpy HAaNU4MKn) coeamn-
HAKOT BMECTE U NoacoeanHSIoT K 3axumy M anemeHTa RC.

B) Ecnu kopnyc ycTaHOBKU BbINOMHEH YaCcTUMHO U3 MeTanna M4acTUdHO U3 U3oNALMOHHOro martepuana
N cHabXeH N30NNPOBAHHBIMU PYKOATKAMU, TO MeTannyeckyto onbry HamaTblBaloT BOKPYr PYKOATOKA U B
[cMm. pucyHok 10B)]. Ecnum B MecTe pacnonoXkeHnua gsuratens Kopnyc BbiNMOSHEH U3 HEMeTaNIM4eCcKoro Mmatepua-
na, To kopnyc C obepTbIBalOT METANNNYECKON PONLIron LWNMPUHON 60 MM B MECTE pPacCronoXeHUSs XKENE3HOTo
cepaedHuKa ctaTopa AsuraTens Unn BoKpyr Kopobkn nepenad. MeTtannuyeckasi YacTb Kopnyca, MeTannmyeckas
dponbra BOKpYr PYKOATOK A0 MKHbI COegUHATLCA BMECTE U noacoegUHATLCA K 3axknMy M anemeHTa RC.

ry Ecnun yctaHoBka knacca |l (be3 nposoaa 3a3eMNeHns) UMEET ABE PYKOATKA A U B U3 N30NALMOHHOIO
MaTepurana, a kopnyc C BbINMOSTHEH U3 MeTanna, kak Hanpumep y anekTpudeckon nunbl [cM. pucyHok 10B)], meTan-
NMYeCKyo ponbry HamaTtbiBaloT BOKPYT PYKOATOK A U B. MeTannuyeckyo onbry Ha pykoaTkax A u B u metannu-
Yyeckunmn kopnyc C coeaunHAaloT BMecTe 1 noacoeaAnHAIT K 3axkumy M anemeHTa RC.

1) MNpuMepbl NPUMEHEHUSA 3KBUBAEHTA PYKU NMPU UCTIbITAHUN MUKPOTENEdOHHBIX TPYOOK 1 KNaBuaTypb! Npe-
CTaBlleHbl HA pucyHKe 11. [Npun ucnblTaHKU MUKpoTeNedPOHHOM TPYOKM [cM. pUCYHOK 11a)] OTPEe30K MeTanMMYeCcKon
chonbrn WnprHon 60 MM HaMaTbIBaKOT BOKPYT PYKOATKA. [pn ncnbITaHUM KNnaBnaTtypbl [CM. pUCyHOK 116)] KnasuLLmx
OOMKHbI ObITb (HACKOMNBKO BO3MOXXHO) MOSTHOCTLIO HAKPLIThI METaITMYECKOW PONLron UM NeYaTHOM NNnaTtoun, npu
3TOM Mnarta OoSKHA NeXaTb Ha KnaBunaTtype MeTanmanmpoBaHHON CTOPOHOW. PasmMmepbl NOKPLITUST A0MKHbI ObITh
He Gonee (300%100) MM,

Vicrionb3yeMbie cpedcmeaa uamMepeHul OOMmKHbI UMemb delcmayrouiee celuoemeribCcimao O rosepkKe.
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MO,EWJ'II: BXOOHOMO MOJIHOMO CONnpoTUBITeHUA, OM,
dPrymeHT BXoaHOoro nonHoro COI'IDDTHB.I'IEHMFI
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a) Ona nonocekl vyactor A no TOCT P 51318.16.1.1 (o1 9 po 150 kI u)

Mopayrb BXogHOro nonxoro conpotusnexust, Om,
aprymeHT BXOJHOrO MOMHOro CoMnpoTUBNeHus, ...°
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6) na nonocwl vactor B nofOCT P 513718.16.1.7 (o1 0,15 po 30 Mlu)

50 mkl'H

\acToTa, Mru

PucyHok 1 — 3Ha4veHnsa moayna n aprymeHta BXogHoro nosiHoro ConpoTUBIIEHUS
V- obpasHoro akBmBarneHta cetu nutaHus B cooTBeTCcTBUM C4.2 n 4.3
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MO,,EI,yJ'Ib BXOO4HOMO MOJIHOTO CONMPOTUBIIEHNA, OM,
aprymendT BXO,E[HOI'D NOITHOIO CONMpPOTUBITEHNA, .
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PucyHOK 2 — 3HaveHne moaynsa n apryMmeHta BXOOHOro MNONIHOrO COnpoOTUBIEHUS
V-06pa3Horo akBMBareHTa cetm NMTaHus B COOTBETCTBUM € 4.4 (ANs nonoc 4acrtoT

BnC —nolOCTP51318.16.1.1) (o1 0,15 oo 108 MI'wu)

100 200
Yactota, MI'yy,

[encTaocbpasHbii aKBUBaNEHT Nameputens MPT
CeTU MUTaHUS

[eHepaTop - @
50 Om
o ’s
A
Ug — C \__J

R — pesuctopbl conpotuenenHmem 200 Om ¢ gonyctMMblM  OTKIMOHeHMem He bonee 1 %;
P,, P, — 3axumbl «/cnbityemoe TC» skBMBaneHTa cetm nutanua; U, — HanpspkeHne reHeparo-
pa, U, — nsmepaemoe cMMMETpPUYHOE HanpshkeHume

PucyHok 3 — Cxema U3MEPEHUs CUMMETPUN AOenbraobpasHOro 3KBMBANEHTa CETU
NMUTAHUA NMPU U3MEPEHUN CUMMETPUYHBIX HaMNPsXKeHUN
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[TpnmevyaHune — HoOMMHaNbHbIE 3HAYEHNUS SNEMEHTOB NpuBEAEeHbl B Mpunoxenun A, tabnumua A.1

Pucynok 4 — lNpumep V-obpasHoro skemBaneHta cetm nutadna 50 Om/50 mklH + 5 Om
B COOTBeTCTBUM C 4.7

Da3HbIA
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HenTpanbHbIN =
MPOBOS C, 1 R4
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[TpumeyanHun e — HoMmMHanbHble 3HAYEHUSA ANEMEHTOB NPUBEAEHbI B NpUNoXenmn A, tabnunubl A.2 — A4,

PucyHok 5 — lpumep V-obpasHbix akBmBaneHToB cetn nutaHmst 50 Om/50 mklh,
500mM/5MKIH+10m n 150 Om B cooTtBeTcTtBUM C 4.3 — 4.5
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CeTb

X -<15000MIC

C

(1500 - R) OMm I

Nameputens VPTT

V = (1500/R)- U,

rae V — Hanpsikenne UPII,;
R — BxogHoe conpotueneHne nameputens WVPII,;
U — HanpsbkeHne Ha Bxoae nameputens API

PucyHok 6 — Cxema mnamepeHusa HanpsbkeHnsa VP mexay
CeTeBbIM MPOBOAOM M ONOPHbIM 3a3emMnenHnem (cm. 5.2.1)

EMKOCTHOE 3aXXMMHOE YCTPOMUCTBO CBA3M

Kabens A L
A
(VI

\1/

A S

YcurneHue ycurnmTerna ¢ obpatHOW KpyTU3HOM

Rp >> X, Nameputens NPT
X, = [1/j(C, + Cg)
Fy = 20l0g1o| 5] = @
P
W = 27f
Gp—KoscbcpmumeHT ycuneHma ycurmtena, € — eMKOCTh Mexay Kabenem u Kneuwamu,

C. — €MKOCTb MexXay MpobHUKOM U 3emnen; Cp — BXOQHAA €MKOCTb YyCUnurensd, Fc’p —

BXOAHOE COMPOTUBIIEHNE yeunurtensa; V — HanpsbkeHne nomexun; U — HanpsikeHune Ha Bxoae

M3MEPUTENIBHOTO NpUeMHUKa; F_ — KOSM@POUUMEHT KarnnbpoBKM €MKOCTHOro NpobHuka; f —
4acToTa N3MEpPEHUA

PucyHok 7 — Cxema wuamepeHus HanpsikeHusa mexay
kabenem n OMNOPHbLIM 3a3eMITEHNEM
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JKBUBANEHTHasa cxema YCTDOHCTBE CBH3U

30 MklH
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PucyHok 8 — NameputenbHas ycTtaHOBKa Ansi NPOBEPKM BHOCUMbIX MOTEPb YCTPONCTBA CBSI3U
B nonoce 4vacrtot o1 30 go 150 Ml'u (cm.6.2)

McnbiTyemoe [logkntovaemoe
TG ASC obopyooBaHue

I Zun a Nameputens NPT

Zun — HEeCMMMETpPUHHAA UEellb SKBUBAJIEHTA CETW

a) Cxema nogknodeHus AIC

PUCYHOK 9 — Cxema nogkntovennss ASC u rpadhmk yctaHoBneHus TpeboBaHnn
K 3aTyXxaHuio npogonbHoro npeobpasosannsa AIC (em. TOCT P 51318.22),
nnct 1
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1T— @M _,=70ab)+ gon.; 2—3IMN_, =70ab;, 3— @3l _,=70ab)-ngon.; 4— (311, =60 ab)+ gon.;
5>—3rMn_, =60ab; 6— (3l =60 ab)-gon,; /— (3N, =50 ab) + gon.; 6 — 3, =50 ab;

9 — (31N, = 50 o) — gon.

[TpumeyaHwums:
1 3HadveHuna 3l111 onpegensoT no dopmyne

AR
— 1 | f +
3 = 3ri,, — 10ig| ' F T aon.,
\ " YH1 )
rae 31, — 311 Ha HWXHKMX YacToTax, Hanpumep 50 ab;
f — vactoTa N3MepeHus;
fyrn — 4acTtoTa conpsbkenusi, Hanpumep 5 Ml u;
aon. — pgonyck Ha 3Hadvenwe 3l1T1, Hanpumep 3 ab.

31T — cmeXHbIMU C HUMW TOHKUMW NMUHUAMU
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6) paduk ycTaHOBNEHUS TPebOBaHUN K 3aTyXaHUIO
npoaonbHoOro npeobpaszosaHnsa AIC

PUCYHOK 9,
NNCT 2

(3)

2 UeHtpanbHble 3HauveHus 3I111 (50, 60 u 70 ab) nokasaHbl yTOMWEHHBIMW NIMHUAMK, & AONYCTUMblE 3HAYEHUS
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'lllll;l ALRLLLRRRY:

MeTannuyeckasa dponbra, HamoTaHHas
BOKPYT Kopnyca

M
220 n® + 20 %

§5100M+10%

a) OnemeHT RC 6) [MopTaTnBHAA 3NEeKTPUYECcKasa gpenb
MeTannuueckas onbra, MeTannuueckas onbra,
HaMOTaHHas HaMOTaHHas
BOKPYT PYKOSITKM y BOKPYT PYKOSITKM
B MeTannuyecknu
KOpNycC
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[lpepoxpaHuTens-ynop

(ecnn umeeTtcs)

B) [lopTaTnBHas (pyvHas) anekTpuieckas nuna

M — onopHaa ToYKa U3MEpPUTENIbHOU CUCTEMBbI; A, B, D — pyKOATKM N3 U30NUPYIOLLLEro martepuana;
C — XenesHbln cepaeUHunK cTaTtopa asurarens unm Kopobka nepeaad

PucyHok 10 — [NlpnmeHeHne 3kBmBaneHTa pyku
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a) MukpotenedoHHasa Tpybka

CaBar 220 n®P 510 Om
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6) KnaBmartypa

[TpumMmedvyaHne — ISKBUBANEHT PYKU COCTOUT U3 METANNNYECKON PONbiv pasmepamu:.

a) wupuHa — 60 MM, AnNuHa AOMKHA NPEBbIWATh ANTMHY OKPYXXHOCTU pPyYeK, KopnycoB obopyaoBaHuss — Ans
yacten 0bopyaoBaHus, KOTOpble BO BpeMs paboTbl HAXOAATCH B pykax (HAMOTKa He Bornee YeMm B 4YeTbIpex MecTtax);

6) 300 X 100 mm — Aansa knasmnartyp, Korga pasmep mMmetannmyeckon donbrm, no3sBorsieT NOKPbITh BCE KITaBULLN
NONTHOCTBLIO, UNTN  ANA KNaBuaTyp, pasmMmepbl KOTOPbIX NPEBbLIWAKT MakCUMarnbHbIM pasmep ponbry, 4YacTUYHo.

PucyHok 11 — [llpumepbl NnpuMmeHeHns 3KBUBArieHTa Pyku Npu namepeHumn

napameTpoB 060pyaoBaHNS MHPOPMALNOHHLIX TEXHONOMMN —
MUKpOTENeMOHHbIX TPYDOK M KnaBunaTypbl
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[MTpunoxeHwne A
(obsa3aTenbHoOE)

JKBUBANEHTbl CETU NUTAHUA

B HacTtosiwem npunoXeHnn NnpuBeaeHbl cBeaeHnst 06 3KBMBaNeHTax CeTn NUTaHus, NCMNOSb3yeMbIX AN n3mepe-
HUA HanpskeHnst KoHAykTuBHbIX MPTT B nonoce vactot o1 9 kl'y go 100 MI'u, ¢ makcumanbHbiMK pabounMmm TOKaMu 4o
500 A. PaccmoTperbl V-obpasHbie OCI1, npegHasHa4veHHble ANns NAMEPEHUN HANPSPKEHUS MEXAY Ka)XablM MPOBOAOM
CETU NMUTAHUSA N ONOPHLIM 3a3emiieHneM, n aenbraobpasHblie SCIT ANS n3MepeHun HanpsPKeHUs Mexay npoBogamu
CETU NMUTAHUSA (CUMMETPUYHOIO HaNPSBKEHUA) U MEXAY CPeAHEN TOYKOM MPOBOAOB CETU MUTAHUA N OMOPHbLIM 3a3EM-
neHnem (obLWero HECUMMETPUYHOIO HaNPsHKEHUS).

A.1 Obwme nonoxeHunsA

Cxembl ICI1 Bcex BUAOB A0MKHbI obecnevmBaTtb B nonoce padboymx 4actoT cTabmnnbHOE HOPMUPOBAHHOE BXOQHOE
NOJIHOE CONPOTUBIIEHNE, A0CTATOYHOE NogaBliEHNE MEeLWarwWwmx CUrHanos, NOCTyMNarWmMX B CXeMy N3MEPEHNN N3 CETU
NUTaHUA (OBbIMHO MellaloLWme curHanel AoMmKHbl BbITh NO KpanHen mepe Ha 10 ab HMXe YPOBHA U3MEPSAEMOro Hanps-
XXEHUSA) N HE AOMyCKaTb NonagaHus HanpsbkeHus cetn nutanmsa Ha Bxog nameputena VPI1. Kpome 1oro, mHorogasHble
SKBMBaANEHTbl CETU MUTAHUA OOIMKHbI obecnevmBaTb BbIMONMHEHUE OAaHHbIX TPeboBaHMW AN KaXJoro npoBoja CeTw
(ABYXNPOBOAHOW 0QHOMA3HON CETU U YETbIPEXNPOBOAHOW TpexdasHOW CeTU), UMETb NepekntovaTens ansa nogknoYe-
HUA nameputens VPl kK namepsiemomy npoBogy cetv nuTaHus n obecnevmBaTb HaArpy3ky Ans Apyrux npoBoOOOB CETW.
[TpyBEAEHHbIE HUXE CXEMbl 3SKBMBANEHTOB CETU, NpPeAHasHaYeHHbIX ANns ABYXMNPOBOAHOW oaHOMa3HOu ceTn, obnaaa-
IOT TAKUMU BO3MOXHOCTAMU. [laHHble CXeMbl MOIyT MPUMEHATBCA TaKXe U ONS YeTbIPEXNPOBOAHbLIX TPexXdasHbIX CeTEN
NMUTaHWA.

A.2 Npnmep V-0bpa3sHoro akBuBaneHta cetn nutaHna 50 Om/50 mkl'H + 5 Om

B tabnunue A.1 npmBegeHbl HOMUHANbHbIE 3HAYeHUs1 anNemMeHToB V-06pa3Horo sKkBMBaneHTa CeTU MUTAaHUS,

cXema KOTOporo npeacrasneHa Ha pucyHke 4 (cm. 4.2). 3nemenTol L1, C1, R1, R4 v R5 onpegensainT BXOAHOE NOMNHoe
conpoTtuBneHne V-obpasHoro akeuBanenTa; L2, C2 n R2 obecneunBaloT nogaBneHne Mewarwwmx CUrHanoB, MOCTynato-
KX n3 cetn nutanms, a C3 3awmwaet nameputenb VP oT Hanpsixenns cetn nutanus. [laHHass cxema mMoXeT ObliTb
ncnonb3oBaHa ana ACI1 ¢ makcmmanbHbiMKn pabounmm Tokamu 4o 100 A BKNIHOYMTENBHO.

Tabnwuya A1l — HommHanbHble 3Ha4veHns anemeHToB V-0bpasHoro akBmBaneHTa cetu nutanma 50 Om / 50 mklH +
+ 5 OMm

INEMEHT HomMmuHanbHOEe 3Ha4veHue SNEeMEHT HomMuHanbHOe 3Ha4veHue
R1 5 Om C1 8 MKOD
R2 10 Om C2 4 MK
R3 1000 Om C3 0,25 MKD
R4 50 Om L1 50 mMKIH
RS 50 Om (BXxogHOE NOJSIHOE COnpPOoTUBIIEHUE [2 250 MKIH
nameputensa WVPrI1)

Ha HmxHem ydacTtke nonocbkl 4vactot oT 9 go 150 kl'y nonHoe conpoTuBneHune kKoHaeHcatopa (C3 eMKOCTbIO
0,25 MKP HEe MOXET cuMTaTbCH NMPEeHebpeXnmo manbiM. Ecnn HET gpyrnx ykasaHun, npu namMepeHusix Heobxogmmo
caenaTb nonpaeky Ha 3HAYEHWE 3TOro CONPOTUBIEHUA.

B uensax 6€30nacHOCTU KOPNyC 3KBUBANEHTA AOMKEH OblTb HAAEXHO COeAMHEH C ONOPHbLIM 3a3eMNEHNEM, MO-
CKonbKy koHAaeHcaTopbl C1 n C2 nmetoT bonblune eMkKoctn, nmbo HeobxoaMmo MCNonb3oBaTh TPaHCHOPMaTOP Pa3Bs3-
KU MO CeTn.

MHOYKTUBHOCTL KaTywkn L2 B nonoce yactoT oT 9 go 150 kl'uy gomkHa nmeTtb aobpoTtHocTb He MeHee 10. Ha
NpakTuke uenecoobpasHo NPUMEHSATb KaTyLWKN MHOYKTUBHOCTN B ha3HOM Lenun (NpoBod nod HanpsiKeHNEM), BKITHOYEH-
Hble€ BCTPEYHO — MocneaoBaTenbHO, a B HEUTPArnbHOW JIMHUN — OPOCCenn ¢ oBLWUM cepaeHHUKOM.

KOHCTPYKUMSA KaTyLWKKU MHAYKTUBHOCTU L1 npeactaBnena B pasgene A.7. [pun ncnbitanmnax TC ¢ Tokamu notpedbne-
HUA Bbonee 25 A MOryT BO3HUKHYTb TPYAHOCTU B NPUMEHEHUN SKBMBANEHTAa MU3-3a CMNOXHOCTU peanu3aunm KaTylwkn L2,

[aHHas cxema MOXET Takxe oTBevarb TpeboBaHusaM K V-06pasHoOMy 3kBMBarneHTy cetu nutanmus 50 Om/50 mkIH
B HWXXHEN pekomMmeHayemon nonoce vactot ot 9 go 150 Kl u.

A.3 Npnumep V-obpa3Horo akBuBaneHTa cetn nntaHmnda 50 Om/50 mkl'H

Cxema ¢ HOMMHAalbHbLIMK 3HAYEHUAMN 3NEMEHTOB, NPUBEAEHHbIMK B Tabnuue A.2, npeacTtaBrneHa Ha PUCyHKe 5
(cm. 4.3). 3nemeHTtol L1, C1, R2, R3 n R4 onpegensitoT BXoAHOE NonHoe conpoTtmBnenne V-ob6pasHoro SKBMBareHTa
cetn nutanmsa. B otnunumne ot V-obpasHoro skeupaneHta cetun nutadusa 50 Om/50 mklH + 5 Om 3aecb oTCyTCTBYET
Pa3BA3bIBAIOLLEE 3BEHO, TaK Kak CXema COOTBETCTBYET TEXHUYECKUM TPEeDOBAHUAM K 3HAYEHUIO NOSTHOIO COMNPOTUBIE-
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HUA. OgHAaKo B Crnyvae CUIbHbIX CETEBbLIX NMOMEX 151 CHUXKEHUS YPOBHA MELWatoWmxX curHanoB Tpebyercs omnnbTp. Takas
CXeMa 3KBMUBAaNeHTa CeTU MOXET ncnonb3oBatbcAa And TokoB A0 100 A BKNHOYUTENBHO.

Tabnwuuya A.2 — HomuHanbHbie 3Ha4yeHUs anemeHToB V-0bpa3Horo akBuBaneHta cetu nutanma 50 Om / 50 mkIH

JNEeMEHT HoMUHanNbLHOE 3HaYeHune IANeMeHT HomunHanbHoe 3HaveHne
R1 1000 Om R5 0 Om
R2 50 Om C1 1T MKP
R3 0 Om C2 0,1 Mk®
R4 50 Om (BXO4QHOE NOJSIHOE CONPOTUBIIEHNE L] 50 MKIH
nameputens VPI1)

B uensax 6e3onacHOCTU KOPNyC SKBUBANeHTa AOMKeH ObiTb HAAEXHO COEAMHEH C ONOPHbIM 3a3eMITEHUEM, TakK
kKak 3Ha4veHne emkocTn C1 Benuko. Ecnn HagexxHoro coegnHeHuss He obecneunTb, HEOBXOAMMO MCNONb30BaTb TPaHC-
dopmMaTop pasBA3KM No ceTn. KOHCTpyKUMA KaTyLwkm MHAQYKTUBHOCTU L1 npeacrtaeneHa B pasgene A.7.

A.d4lNpnumep V-oOpa3Horo akBuBaneHTta cetn nuTaHna 50 Om/S Mkl'H +1 Om

Cxema V-obpasHoro akemBaneHta cetn nutadusa 50 Om/5 mklH + 1 Om npeacraeneHa Ha pucyHke 5 (cm. 4.4),
HOMMHAarNbHbIE 3HAYEHUS1 JMEMEHTOB CXeMbl MpuBedeHbl B Tabnuue A.3.

[laHHBbIN 3KBMBaANEHT CEeTU MOXEeT npumeHAaTbesa Ha dactortax or 150 kIl gy go 30 Mly ¢ Tokamun B npoBogax He
bonee 400 A.

Tadbnuua A.3 — HoMmunHanbHble 3HA4YEeHUA 3NEeMEHTOB 3KBMBaneHTta cetm nutadHmna 50 Owm/5 mklH + 1 Om

SNEMEHT HOMWHaNbHOE 3HaAYeHne SNEMEHT HoMUHanNbHOE 3HavYeHne
R1 1000 Om R5 1 Om
R2 50 Om C1 2 MK® (MUHUMYM)
R3 0 Om C2 0,1 Mk®
R4 50 Om (BxogHOE MonHoe ConpoTUBIIEHNE [ 50 MKI[H
nameputensa VPI1)

AnbTepHaTnBHasa cxema V-obpasHoro akBmBaneHta cetn nutanmsa 50 Om/ 5 MKIH + 1 OM € HOMUHAaINbHbIMU
3HAYEHUAMUN 3SMEMEHTOB NpuBedeHa Ha pucyHke A.1.

Takon 3KBMBArNEeHT CEeTU NMUTAaHUA MOXET UCNnonb3oBaTbCA B nonoce vyactoT oT 150 kl'u go 100 MI'u ansa TOKOB B
npoBogax He bonee 500 A.

i |
K UamepuTento |
VIPT] 100 OM |
| — |
0,,05I MKD |
| 0,05 MKD |

L L

K neneiryemomy K cetu
TC MATaHWA

T
33 nP !

10 Om 10 Om

0,25 MK

i
|
________ T |

[Tpumevanne — lletann Kartywkym WHAYKTUBHOCTU. WHAOYKTUBHOCTL 5 MKIH (18 BUTKOB gnameTtpom 6 M,
HaMOTaHHbIE Ha Kapkac gnameTpom 50 mm), Toukn otBoga y 3, 5, 9 n 13,5 BUTKOB.

PucyHok A.1 — lNpumep anbrepHatMBHOro 3akeuBaneHTta cetm nutaHma 50 Om /5 MklH + 1 Om
ONnsa  YCTPOWUCTB, UCMONMb3YyEMbIX C NCTOYHUKAMU MNTAHNA C HU3KUM COMPOTUBNEHUEM
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A.5 NMNpnmep V-0bpasHoro aKkBuBaneHTta cetn nutaHmda 150 Om
[Tpumep cxembl V-0bpasHoro akemBaneHTta cetn nutanusa 150 Om npeacraBneH Ha pucyHke 5 (cm. 4.5). Homu-
HanbHblE 3HAYEHUSA INEMEHTOB NpuBeaeHbl B T1abnuue A.4.

Tabnuwua A4 — HomumHanbHble 3Ha4YeHUs anemeHToB V- obpasHoro akBmBaneHTta cetu nutannsa 150 Om

3NeMeHT HomMurHanbHoOEe 3HaqeHue INeMeHT HomMunHanbHOE 3HaqeHne
R1 1000 Om R5 0 Om
R?2 150 Om C1 1 MKP
R3 100 Owm C2 0,1 mk®
R4 50 Om (BXogHOE NONHOE COMPOTUBIEHNE L1 CooTBeTCTBYOWEE 3HAYEHME Ansl obec-
nameputensa UPIT) NnevYeHnsa onpegenieHHoro CornpoTUBIIEHNSA

A.6 [Npnmep aensTaodpasHoro aKkBMBaneHta cetn nutadmna 150 Om
[Tpymep cxembl 4enbraodbpasHoOro 3KBMBAINEHTa CETU NMUTAHUA NpPeacTaBneH Ha pucyHke A 2. HomuHanbHble
3HAYEHUS1 ANEeMEHTOB NpuBedeHbl B Tabnuue A.5.

Yy
e
N

NononHuTenbHble
CeKLUU OUnbTPOB
VicnbiTyemoe ecnu TpedyrTes
TC
RS
. =/ N
\_J
o), ‘
L I |
Nameputens A
y4 ®
en - T3
P — noaknodeHne uceneityemoro TC; 7 — anga CMMMETPUYHOW CocTaBnsawlen; 2 — angd acCuMMeTPUHHOU COCTAaBMSALLEN
PUCYHOK A.2 — [pumep aensraobpasHoro sKBMBaneHTa CeTU NUTaHUS

Tadbnwuwya A5 — HomuHanbHble 3Ha4YeHUs1 3NEMEHTOB AenbtaocdbpasHoro akemBaneHTta cetm nutanmsa 150 Om

JNemMeHT HoMunHanbHOE 3HaYeHue JNemMeHT HomMmnHansHoe 3HadeHune

R1, R2 118,7 (120) Om R10, R11 107,8 (110) Om

R3, R5 152,9 (150) Om R12 50 Om

R4 390,7 (390) Om C1, C2 0,1 MKD

R6, R7 275,7 (270) Om L, C COOTBETCTBYKOLLEE 3HAYEHME ANnsa obecrnedve-
RS, RO 22,8 (22) Om HUA OonpegenedHHoro noriHoro CornpoTuerieHnsd

[TpumevyaHuns

1 COOTHOLWEHNE BUTKOB CUMMETPUPYIOLWLEro TpaHcdopmartopa AomKHO BbiTh paBHO 1:2,5 npu oTBOAE OT Cpea-
HEWN TOYKMW.

2 HomunHanbHble 3Ha4YeHUS COMPOTUBIIEHUS, YKa3aHHblIe B CKODKax, npeactasnsoT cobon Hanbonee 6rnmnskue
pPEKOMEHAYEMbIE 3HaAYeHUs (QonycK £ 5 %).
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Ha ocHOBaHWM pacyeTOB 3KBMBANEHT CETU MMEET CneayloLlne XapakTepucTUKN;
- 3aryxaHwve, ab:

cummeTpundHoe — 20 (20),

obulee HeCUMMETPUYHOE (acummeTpudHoe) — 20 (19,9);
- NONHOE conpoTuBrieHne, OMm:

cummeTpuniHoe — 150 (150),

obuwiee HecummeTpudHoe (acummetpudHoe) — 150 (148).

3Ha4YeHns B CKOBKax npuBedeHbl Ansi CONPOTUBNEHMN, YKa3aHHbIX B CKOBKax B Tabnuue A.S.
A.7 lNpumep NOCTPOEHNA IKBUBANIEHTa CeTU NMUTAHUA C KaTyLLKON MHAYKTUBHOCTU 50 mKIH

A.7.1 KaTywKa vHOYKTUBHOCTW
Cxema KaTyLWKN MHOYKTUBHOCTU NpeactaBrieHa Ha pucyHke A.3. ObmoTka coCTOoOUT U3 35 BUTKOB MEAHON MPOBO-

NOKW AnameTpoM 6 MM, HAMOTAaHHbLIX B OQWH psig C WwaroMm 8 MM Ha Kapkac U3 U30nupylowero matepvana gnameTpom
130 mm. MIHOYKTUBHOCTL OOMOTKM BHE MeETanMUM4Yeckoro kopnyca npesbiwaetr 50 MKIH, a BHYTPU METaNNMU4YeCcKoro
kopnyca — paeHa 50 mklH. Onsa obecneveHuss cTabunbHOMO MNOMNOXEHNS HAMOTKM Ha KapKace HapesalT cnuparlb-

HYIO KaHaBKy rMyobumHOW 3 MM W NPOBONOKY YKNaablBalOT B 3TY KaHAaBKY.
Mexay otBogamu BUTKOB 4 n 8, 12 un 16, 20 n 24, 26 n 32 BKIMIOYEHbI pe3ncTopbl K OAMHAKOBLIM COMPOTUBIIEHU-

em 430 Om £ 10 %, 4TO CHMXKAET AODPOTHOCTb KATYLWKMU U TEM caMbiM ObecneymBaeT nogaBrneHne pe3oHaHCOB HAa
BbICOKMX YaCTOTaXx.

R R R R

4 8 12 16 20 24 26 32

[TpnmedaHne—MNHayktmBHocTb Katywkn coctaBnsaeTt 50 Mkl H + 10 %.

PNCYHOK A.3 — Cxema Katywkn nHaQyKtuBHocTtn 50 Mkl H

A.7.2 Kopnyc KaTy WK MHOYKTUBHOCTW
Karywky MHOYKTUBHOCTU U APYIrve 3NeMeHTbl S3KBUBAlieHTa CETU MOHTUPYIOT HA MeTarnsiM4eckon pamMme, KOTOPYIo

3aTEM 3aKpbIBAKT METANNMUYECKMMM KpbllWKaMK. C Lenbio ynydleHnst TENNOBOro pacCcessHNSA HUXKHIOK N BOKOBbIE KPbILLKY
nepdopupytot. Pasamepbl kopnyca gonmHel 6biTb 360 X 300 X 180 mm.
O6Wwurn BUA SKBMBAreHTa CeTU NpeacrtaBneH Ha pucyHke A4,

[Tpnmevyanune — PekomeHayercH, YTOObI pasbemMbl SKBUBANEHTA CETU ONSA NMOAKIIOYEeHUs ncnoityemoro TC
pacnonaranucb Kak MOXHO ONue K yrny Toro Kpast Koprnyca, y KOToporo MOXHO yCTAHOBUTb €We OAWH 3KBUBAIIEHT W
bornee, NCNONb3ys Kak MOXHO Donee KOPOTKME NpOBOAA.

Annaparypa ansa namepeHus
pagnornomex

\

AR\
7

[TnTaxnue

PUCYHOK A.4 — OBwmn BUA SKBUBANEHTA CETU NMUTAaHUS

A.7.3 Pa3Bf3Kka KaTyLKNn MHOYKTUBHOCTW
3aTtyxaHve MeLllarwmx CUrHanoB, NOCTynarwmux N3 CETU NMMTaHUA B 3KBUBAITEHT CETU, MPEeACTaBNEHHbIV HA PUCYH-

Ke 4, HO Npwu OTCYTCTBMK Uenu paseAaskn L2, C2 n R2 v vcnonb3oBaHUWM KaTyLWKN MHOYKTUBHOCTU B CXEME, MoKa3aHo
Ha pucyHke A.S.
3aTtyxaHue onpegensaeTca Mexay 3axumamum ceTu NUTaHus M pasbemMom gns nogknodveHnsa mameputens VPII.
Ha kpuBon 7 (cMm. pucyHOK A.5) npuBeageHoO 3aTyxaHne nNpu BHYTPEHHEM CONPOTUBIEHNN reHepaTopa CUrHanoB Ha
CETEBOM 3axume £ .,, coctaensiowem 50 Om. Ha kpuBon 2 npuBegeHo 3atyxaHue, korga BHYTPEHHee COnpoTUBIeHne
reHeparopa MeHSIETCA B COOTBETCTBUM C HOMUHASIbHbLIM 3HAYEHWEM BXOAHOMO MOJTHOIO CONPOTUBIEHUSA 3KBMBANEHTA

CeTU NUTaHWUA Z;amn-
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3aTyxaHnue, gb

IIII1 |||||!_l“".llllll“lllll
'-. ---Ill_- R
20 - ‘

T .i

o AI"I
0,1 0.4 1 2 3 4 10

0,008 0,04

YacTtoTa, My

1-z._. =R

gen gen = 90 Owm; 2 - Loen = ‘ZinAMN‘

PUCYHOK A.5 — 3aTyxaHue unbTpa 3KBUBarNeHTa CeTn nNnutaHus

A.8 UamepeHune KoadhdumuneHTa KanmopoBKku V-o00pa3HOro aKkBuBarneHTa cCeTu NUTaHuA
Koadbdurumnent kannbposkn ICI1T onpeaensitor ¢ NOMOLWbIO UCMNbITATENBHOW YCTAHOBKW, MPUBEAEHHOW HA PUCYH-
kax A.6a)un 6) gna kaxagon ncnelTatenbHOW KOHPUrypauum V-o0bpasHoro akemBaneHTta cetn. KoshpuuneHT KannbpoBKu
N3MEPSAIOT HA KAXXAOM MPOBOAE CETU MNMPU KaXXOQOM TUMOBOM COegNHEHNN (HAnpuMep, nNpu KOHOUrypauusax ¢ pPy4vHbIM W
OWCTAHUWMOHHBIM MEPEKNIOYEHNEM) C MOMOLWBID aHanuaaTopa Lenen nnu reHeparopa curHanoB v nameputensa UPII.
Bce He3agencTBOBaHHbIE BbIBOAbLI pa3bemMa 3KBMBAlEHTa CeTW, npegHasHadveHHble Ans NMOAKMOYEHNSA UCMbITYEMOro

C, AOMmKHbl BbITb HArpy>XeHbl Ha conpoTtueneHue 50 Om.

BY
AHannsaTop
Lenewn
V-3CT1
Bbeixon Bxon

10 b

T I
I
| i CereBolt pasbem
1 )=
[lepexon I

Ha pa3bem TC

10 ob

a) KanubpoBKa BbIXOAHOIO HaNpsiXeHUs1 aHanusartopa ueneu

PucyHok A.6 — McnbiTatenbHasa yctaHOBKa Ans namepenns koaddpuymnenta kannbposkmn 3CI1
C NOMOLWbIO aHanu3artopa ueneun, nuct 1
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B\
AHanmaarop 10 ob
leneu
V-3CIT
Bbixon Bxoa

50 Om
— I
| |

H s }— L1 ..
| | CeTeBONM pa3bem
1 )N
[lepexon I

Ha pasbem TC

10 pb&

6) W3amepeHnuns koadhdpurumneHTa KanmbpoBKM C NOMOLWBID aHanu3aTopa uenen

PucyHok A.6,
NNUCT 2

Tak Kak BxogHoe conpoTUBNEHWe CO CTOPOHbI padbemMa TC nmeer 4acTOTHO-3aBUCUMbIN XapakTep, Heobxoammo,
4TObObI BbIXOAHOE HaMpsHXKeHune aHanusaTtopa uenen unu reHepartopa bbino KanmbpoBaHO € NMOMOLBbIO U3MEPEHHOIO
YPOBHS HAMPSsPKEHUS HA JaHHOM pa3beme nUcnbiTyemoro TC B COOTBETCTBUM C PUCYHKOM A.6a).

KOHCTPYKUMA nepexoga, Ncnonb3yemoro Ha pasbeme TC, moxeT bbiTb KpUTMYHA K Kanubpoeke. CoeanHeEHNS
OOMKHbI obecnevumBaTb HU3KOE CONPOTUBNEHME, a T-COeAMHUTENb OOIMKEeH pacnonaratbCs Kak MOXHO Onumxe K pasbe-
My TC un 3axkumam 3azemnenus. na toro, 4tobel obecneynTe MMHUMATBHYIO NOMPELWHOCTD NPU N3MEPEHUSIX (CONPOTUB-
NEeHNEe NCTOYHUKA N HArPy3ku AO0MKHbl ObITb paBHbl 50 OM), CNONB3YIOT NOCTOSAAHHbIE aTTEHIAaTOPbLI 3aTyxaHmnem 10 gb.

Kaxabin BbIBOA CETEBONO pasbema HarpyxarTt Ha conpotueneHne 50 OmM OTHOCUTENBHO 3a3eMITeHHOIo Kopryca
3KBUBAlEHTA.

Ina V- obpasnoro skemeaneHta 150 Om gonmxHO y4nTbiBaTLCA NepepacnpegeneHmne HanpskeHns mexay pasbe-
mom TC mn BY pasvemom nameputensa VPP, T.e. mexay conpotmenenHnsamm 150 n 50 Owm.
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[MpunoxeHwne b
(cnpaBo4HoOe)

KoHcTpyKuua, nonoca pabo4yunx 4actot U KoacpdLUUeHT KanubpoBKMU NPOOHUKOB TOKA

b.1 ObcyXxaeHne XapakTepuCcTUK TOKOCbeMHUKOB

Pa3mMepbl TOKOCbEMHUKA OnNpeaenstoTcs MakCuManbHbIMKU pa3Mmepamun Kabensi, Ha KOTOPOM AOMKHbl ObiTb NPO-
BeleHbl U3MEPEHUS, MAaKCUManbHOW MOLWHOCTBIO TOKA, NPOTEeKalLWero no kabdbentw, n noocon 4actoT U3MEPSEMOro
curHana.

TOKOCBHEMHUK ODBLIMHO MMEET TOPOUAAanbHy0 PopMy, NPUYEM MPOBOA, HA KOTOPOM AOIMKHbI ObiTb NPOBEAEHLI
N3MEPEHNS, Pa3MeLLLAEeTCH B LEHTpe oTBepCTUs Topomnaa. Cyuwecteyrowme TpedboBaHus N TEXHUYECKNE YCINOBUS U3MOTO-
BUTENEN MNOKA3bIBAIOT, YTO AMAMETP LEHTPAarbHOIMO OTBEPCTUHA TOKOCBLEMHMKA MOXeT unameHsaTocs ot 0,2 go 30 cm.
BropunyHyto 0OMOTKY pasmelaloT Ha Topounae Tak, YTobbl obecnednTb OXBaTbiBaHUE Kabensi TOKOCbEMHUKOM. Topowu-
OarnbHbIN CEPAEYHUK N OOMOTKY MOMELLAIOT B 3KPaH, NpeaoTBpaLaloWMA BIIUSAHNE 3NEKTPOCTATUYECKNX 3apsAa0B. JKpaH
OOJKEH MMETb 3a30p, UCKITIYaKLWMN ero npesBpalleHne B KOPOTKO3aMKHYTbIM BUTOK Ha TpaHcdopmMartope.

TnnoBble TOKOCBLEMHUKU, UCMONb3yemble Npu namepeHusax VIPI1, nmetoT BTopuyHyo 0OMOTKY, coaepXawyr oT
CeEMU 0 BOCbMU BUTKOB. OTO ONTUMU3UPOBAHHOE 4YMCNO BUTKOB obecnevmBaeT OOHOBPEMEHHO MaKCUManbHO MINOC-
KYIO YACTOTHYIO XapakTePUCTUKY N BHOCMMOE nonHoe conpotueneHne 1 Om nnm meHee.

Ona vyacTtor Hmxe 100 kl'y necnoneb3ayroTca cepaeyHUKn N3 NamMmuHNPOBAHHOWN KPEMHUCTON cTann. PeppuToBbIe
cepaedHuku ncnonb3yrTtcea ansa nonockl Yactot ot 100 kl'y go 400 My, v ana nonocel Yactot oT 200 go 1000 MI y
NCIONb3yeTcs BO34YLIHLIA 3a30p C NepexogomMm OT CUMMETPUYHOU KATYLWKU K HECUMMETPUYHOMY S50-OMHOMY BbIXOAy.
PacrnonoXeHne 3MEeMEHTOB TUMNOBOINo0 TOKOCBbEMHMKA NOKaA3aHO Ha pucyHke b.1.

banoHeTHbIN
coequHuTElb

KOXYX

CheMHble
KPbILLKWA
[1NA ACHOCTK Ha 3TOM BMOE A-A
KpbILLKK He NpeacTaBneH:b!
N3onaTop [MeHonnacT
PeppuTOBbLIU
cepaeyHuK

8 BUTKOB C KaXaou
CTOPOHbI

PucyHok b.1 — TunoBasa koHurypaumsi npobHMKa ToOKa
8* 29
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OKOCbEMHWK NCMONb3yeTCA B OCHOBHOM B KQ4€CTBE YCTPOUCTBA, BOCNPUHUMAIOLWErO CUrHanbl npu MnpoBEAEHUN
nameperHuin napametpoB VPI1. CnepoBaTtenbHO, €ro KOHCTPYKUMA AormKkHa BbiTb TAkoW, YTODbI Npeobpa3oBbiBaTb TOKU
MPI1 B HanpsbkeHust, KOTopble MOryT ObiTb 0OHapyxeHbl nameputenem VPl OTHOCUTENBHYIO YYBCTBUTENBHOCTL TO-
KOCBbEMHUKA BbIpaXXalwT B eguHuuax npeodbpasoBaHHOro rnonHoro conpotuenerHus. [NpeodbpasoBaHHOE MOMNHOE COMpo-
TUBINEHWE OMPeaensioT Kak OTHOWEHNE BTOPUYHOIO HaNpsKeHus (Kak npasuno, Ha 50-oMHON Pe3nCTUBHOW Harpyske) K
NepBUYHOMY TOKY. IHOraa BMECTO 3TOW BENMUYUHBI MUCNONb3YIOT NMNPeodbpasoBaHHYKO MPOBOANMOCTD.

[TonHaa 4yBCTBUTENBHOCTL TOKOCBbEMHUMKA U uameputensa VPl asnaeTca takke PyHKUMEN YYBCTBUTENBHOCTU
nameputens. MuHumaneHbin 0bHapyxmnBaembln TOK Pl B npoBoae npeacraBnsaer cobom OTHOWEHUE YYBCTBUTENBHO-
ctn nameputensa VPN V k npeobpazoBaHHOMY MOMHOMY CONPOTUBNEHUIO gaTtymka Toka (. Hanpumep, ecnv ncnornbay-
0T nameputens Pl vyysctBUTENBHOCTBIO 1 MKB 1 TOKOCBEMHUKK C NpeodbpasoBaHHbIM NOMHbIM conpoTnenenmnem 10
Om, TO MmuHumanbHbin namepsaemoin Tok VPl coctaeut 0,1 MKA, ogHako ecnu wucnonb3yiwT wnameputens NPT
YyBCTBUTENBHOCTLID 10 MKB M TOKOCBEMHUK C NMpeodpasoBaHHbIM NOMNHbIM conpoTuBneHnem 1 OmM, TO MUHUMANbHbLIN
N3MepsemMbln TOK gormkeH 6biTb 10 MKA. [na nonyvyeHnsa HanbonbleN YyBCTBUTENBHOCTU 3HAYEHUE NPeobpaszoBaHHOIO
MOJIHOrO COMPOTUBIIEHNA OOJTKHO ObiTb BO3MOXHO Oonbwunm. [lpeobpasoBaHHOe NOMNHOE CoOnpoTuBIieHne Zr 4acTo
BblpaXalwT B geumdenax OTHOCUTENbHO OAHOro oma. ITO yaobHas eanHuua, COOTBETCTBYIOWASA LWMPOKO MNPUMEHSIE-
MbiM eamHuuam ypoBHs WPT1, BbipaxeHHbIM B geumbenax OTHOCUTENBbHO OAHOIO MUKPOBOINbLTA UMW OOQHOTO MUKPO-
amnepa (Z; B geumbenax otHocutenbHo 1 Om onpegensawt kak 20 log Z 7).

b.2 9KBMBanNeHTHaA 3NIeKTpNYecKasa cXxemMa TOKOCbeMHUKa

B cooTBETCTBUK C 0DLWEN Teopuen TpaHchopmaTopa TOKOCbEMHUK MOXeT ObiTb npeactaBrneH TOYHOW 3KBUBA-
NeHTHoU cxemon. [laHHasa cxema npuBegeHa BO MHOIMX usgaHusax, Hanpumep B [6]. [locne 3Ha4YnMTENbHOIO ynpoweHus
TOYHbIX SKBUBANIEHTHBIX CXEM W MOMNYYEHHbIX U3 HUX YPaBHEHUW MOTYT ObiTb MOMyYeHbl Creaywme ypaBHEHUS AN
npeobpaszoBaHHOIO MONMHOM0 COMPOTUBNEHUSA TOKOCbEMHUKA:

- Ha BbICOKMX YacToTax:

M
Lr = - 172 -
(OLIR)? + (@2LC-1?| " (B.1)
- Ha CpegHUX HYaCTOTaxX.
Z: = MR, /L, xorpa (2LC =1), (5.2)
- HA HU3KMX YHYaCTOTax.
ZT _ (DM
1/2 °
(LR ) +1] (6.3)

rae Z + — npeobpa3oBaHHOE MONHOE COMPOTUBIIEHUE;

M — B3ammHasa MHAYKTUBHOCTb MEXAy MNEPBUYHOWN U BTOPUYHOWN OBMOTKaAMM;
[ — WHAYKTMBHOCTb NEPBUYHON OOBMOTKM;

R, — Harpy3o4Ho€e MosIHOE CONPOTUBIEHNE BTOPUYHOWN ODMOTKM;

C — pacnpegeneHHass eMKOCTb BTOPUYHON ODMOTKM;

® — yrnosas4acrtoTa, pag/c.

3 npuBegeHHbIX ypaBHEHU MOXHO caenaTtb cneaylouwue BbIBOAObI:

1) HA cpeaHnX YacTtoTax MakcumarbHOE NpeobpaszoBaHHOE MNOMHOE CONPOTUBMIEHME MPU MOCTOSAHHOM Harpy304-
HOM MOJTHOM COMPOTUBIIEHNN MPAMO MPOMNOPUNOHAINIBHO OTHOLWEHUIO B3aUMHOWN WHAOYKTUBHOCTU K MHAYKTUBHOCTU BTO-
pu4HOM OBMOTKM (3HaveHne R; noggaepXMBaeTcsl MOCTOSAHHbIM);

2) Ha BbICOKMX YacTOTax TOYKA MONMOBUHHOW MOLLHOCTU BO3HUKAET, KOrga pPeakTUBHOCTb pacnpeaeneHHON €MKOC-
TV BTOPUYHOW ODOMOTKM paBHA HArpy304HOMY NOMHOMY COMPOTUBIEHWUIO.

b.3 OrpaHnunBarowmne ahhekTbl U3MEepPeHNN ¢ TOKOC bEMHUKOM

TokoCcbeMHUK nNpeacTasBnser cobon TopouganbHbin TpaHcdopmaTop, nNpeobpasyiowmm NonHoe CoOnpoOTUBNEHNE
BTOPUYHOW LENU B NEPBUYHYIO Lenb. [nsa BTOpUYHON OBMOTKN, MMEKLWEN BOCEMb BUTKOB, U 50-OMHON Harpy3Kku TUNNY-
HO€ 3Ha4YeHMe BHOCUMOIO 3aTyxaHus coctaBnsetr npubnuantenbHo 1 Om. nsa cnyyaeB, Korga CyMMapHOE MOMHOe COo-
NPOTUBIEHNE NCTOYHWKA CUrHarma n Harpys3ku B namepsiemoun uenu npesbiwaetr 1 Om, NpuMeHEHNE TOKOCbEMHMKA He
N3MEHAET CYLWECTBEHHO YCIMOBUN MPOXOXAEHUA NEPBUYHOIO TOKA, O4HAKO €CIn CyMMa MNOJSTHbIX CONPOTUBITEHUN NCTOY-
HUKA CUIHArnoB N Harpy3ky OKa3blBAeTCA MEHbLUE, YEM BHOCUMOE 3aTyxaHue, NPUMEHEHNE TOKOCBbEMHMKA MOXET Mpu-
BECTU K 3HAYUTENBHOMY U3MEHEHUIO NEPBUYHOIO TOKA.

TOKOCBbEMHUK NPUMEHSETCH, B OCHOBHOM, ANnst namepenHust toka VPl B nepBUYHBIX CUNOBBLIX NUHUSX, B KOTOPbIX
MOXET npoxoanTb ToK He bonee 300 A — nNpu NOCTOAHHOM HanpsXXeHun n He bonee 100 A — npu nepemMeHHOM
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HaNPsPKeEHUN. TOKOCBEMHUK MOXET TakXe NPUMEHATBCS BONU3N YCTPOWUCTB, KOTOPbLIE MOIMYT rEeHEPUPOBATL CUIbHbIE
BHELWIHME MarHUTHble nons. [Nlpeobpa3oBaHHOE MOMNHOE CONPOTUBIMEHME TOKOCBEMHUMKA HE AOMKHO U3MEHSATBCS Mpu
BO3AENCTBUN YKA3aHHbIX TOKOB U MarHUTHbIX nonen. CneaoBaTtenbHO, MarHUTHAsA LUenb TOKOCbEMHUKA AOIMKHA ObITb
CKOHCTPYMPOBAHA TaK, YTODbI UCKIMIOYNUTL €€ HacCbIWEHME. YUNTbIBAsA, YTO NEPEMEHHbBIE CUITOBbLIE TOKM MOIYT UMETb
yacTtoTbl oT 20 'y go 15 k' U, OHM MOryT cTaTh NPUYMHON NOBPEXAEHNA BXOOHbIX Lenen nogknioYeHHOro namepuTeribHO-
ro npuemMHuka. ns toro, 4tobbl n3bexarb 3TUX NOBPEXAEHUN, HEOOXOAMMO BBECTU MEXAY TOKOCHEMHUKOM U U3MEPU-
TENbHLIM MPUEMHUKOM PEXEKTOPHbIU PUNBTP, HACTPOEHHbLIM HA YaCTOTbl CUMOBbLIX TOKOB. Cxema PUnbTpa BbICOKUX
4acToT € vactoToum cpesa 9 kKl U npegcraeneHa Ha pucyHke b. 2.

SKPaHUPYOLWMK Kopnyc

T B
I |
o C G, o KoakcuanbHbli

Da3bEM

I |

i L | Cy=Cy=0,64 Mk

i i [ =0,8MMH

. ]

PucyHok b.2 — Cxema hunbtpa BbICOKMX HaCTOT
c vacrtotom cpesa 9kl u

b.4 TUNn4yHbIe aMNNNTYOHO-YACTOTHbLIE XapPaKTePUCTUKN NPOOHMNKOB TOKA

TunnyHble amMNIUTYAHO-YACTOTHbLIE XapPaKTEPUCTUKM NPOOHMKOB TOKa € nnockumun ydactkamu ot 100 kl'y ao
100 MIN'y npeactaenenbl Ha pucyHke b.3a), ot 30 go 300 My — Ha pucyHke b.36), ot 200 go 1000 MI'uy — Ha
pucyHke b.3B).

I'Iepe,u,aTquoe NOJIHOE CONpoTUBIEHNE,
n5(0m)—201gZ

+20

+10

0

-10

0 1 10 100 1M 10 M 100 M 1000 M
a “acToTa, 'Yy

PUCYHOK B.3 — 3aBUCMMOCTb NepegaTtoyHOro nonHOro COnpoTUBIIEHUSA TUMOBbLIX NMPOOBHUKOB
TOKA OT YacToThbl, NUcT 1
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[lepegaTovyHOE NONHOE CONPOTUBNEHNE,
Ab(Om)-20IgZ

+20
[lepegaTovHOE NONHOE CONPOTUBNEHNE,
ab(Om)—-201gZ
+10 +10
0 0
10 -10
-20 -20
-30 -30
-40 -40
-50 -50
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6 YactoTa, Y4 8 YacTtoTa, 'y

PUCYHOK b.3, nncT 2

b.5 SkpaHupyrowme yCTponCcTBa, UCNONb3yeMble C TOKOC e MHUKaAMW

TOKOCBEMHUMK B COYETAHMU C NPOBOAALLMNM SKPAHUPYIOLWNMM YCTPOUCTBOM (HANpuUmMep MeaHbIM, NMaTyHHbIM U T.4.)
MOXeT ObiTb MCMONb30BaH AN namepeHmns obuero HecummMmeTpuyHoro, Nnmbo cummeTpuyHoro tToka nomex. Metopa
npumeHnm B nonoce vactot oT 100 kl'y gao 20 MMy, CywecTBEHHON OCODEHHOCTBLIO 3TOr0 MEeToAAa ABMNAETCH NPUMEHEHNE
MOANDULUNPOBAHHOIO PagnovyacToOTHONO TOKOCbEMHUKA B COYETaAHUU C PUNBTPOM BbICOKMX 4acToT. PUNBLTP BbICOKNX
YACTOT MPUMEHSIOT C LENbI0 YCUNEHUSA PEXEKUMN TOKOB CUITOBON YaCTOThl HA BbIXO4e TOKOCbEMHUKA. [Topsagok npoee-
OEHUA UCMbITAHUN U3MNOoXeH B [1].

B.5.1 TeopeTnveckana mogenb

a) JKBUBANEHTHbIE CXEMbl UCMNbITAHUN C MPUMEHEHUEM TOKOCBEMHUKOB, HA KOTOPbIX YKa3aHbl COCTaBNAOLWME
TOKOB: B (pasHOM nNpoBoae cetn /4, B HenTpanbHOM npoeoge /,, obwmm HECUMMETPUYHBIN TOK /~, CAUMMETPUYHBLIN TOK /p,
npuBegeHbl Ha pucyHke b.4.

[TpnmeyaHne— ®asoebin yron mexay /4 n I, cuntaetcsa paeHbiMm O ( 4na NnpoBo4oB ANMMHOU MeHee 1 M Npu
yactotax Hmke 30 Ml u).

AHann3 cxembl NMO3BONSET BbIBECTU CNeayolme cooTHoWeEHUA [(em. pucyHkn b.4a) n 6)]:

l1 =IC+ID;
Iy = Ic — Ip;
2IC=I1 +12;

ID — 11 —12.

SKBUBaneHT

CETU

a) Cxema ncnobitannn CUCTIP, nnnioctpupyrowas npoxoxXgeHne ToKOB NMNoMex

PucyHok b.4 — OkBUBAaNeHTHbIE CXEMbl UCMbITAHUW C NPUMEHEHMEM TOKOCBEMHUKOB, IUCT
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OKBUBAMEHT K namepexuo UPIT
ceTu

TC

6) Cxema mncnbiTaHUK, NO3BONSAOLWANA pa3genutb o0blne HECUMMETPUYHbIE
N CUMMETPUYHBIE TOKN MNOMEX

PUCYHOK b.4, nuct 2

CrnegoBaTenibHO Ha BbIXO4E TOKOCHbEMHMKA, OXBATbIBAKOWEro NpoBoga Tak, vToObl BO3AENCTBUSA TOKOB /1 1 s
CKnagblBanucob, dyaet curHan, o6ycnoBneHHbIW TONbKO OOWNM HECUMMETPUYHBIM (ACUMMETPUYUHBIM) TOKOM, B TO BPEMS
Kak Npv BblMUTaHUW BO3OENCTBUN OT TOKOB /4 1 [ Ha BbIXOAe OOJIKEH MOSBUTBLCA CUTHAar, CBA3aHHbIM TOJNTBKO C CUMMET-
PUYHbIM TOKOM. Heobxogmma nonpaeBka 6 Ab K U3MEPEHHOMY 3HAYEHUIO OBLLENr0 HECUMMETPUYHOIO TOKA M3-3a KO3MD-
dununeHTa 2 B ypaBHEHNM AN OOLWEro HECUMMETPUYHOIO Toka [(eMm. pucyHoKk b.4.6)].

B.5.2 KOHCTPYKUMA 3KPaHMPYIOLWEro yCTPponcTea
KOHCTPYKUMSA OOMNONMHUTENBHOINO 3KpaHa nokasaHa Ha pucyHke b.5. Paamepbl npuBeaeHbl ANt TOKOCbEMHUKA C

anameTpom otBepcTmnst 51 mm. [nsa TOKOCBLEMHUKOB C APYIMMN pasMepamMmm KOHCTPYKUUSA AOIMKHA ObiTb COOTBETCTBEHHO
nameHeHa. NpumenserTcst matepuan ¢ BbICOKOW NPOBOAMMOCTBIO (MeAdb, NaTyHb).

2 oTBEpPCTUA 4,0
2 MecTa

PUCYHOK b.5 — KOHCTpYKUMa OONOSIHUTENBbHOIO 3JKpaHa

HOononHUTENBHBIM 3KPAH CNYXUT ANS NO3ULNOHUPOBAHNSA HEIKPAHUPOBAHHbLIX NMPOBOAOB B TOKOCBEMHUKE U 0beC-
NeYeHns1 JONONHUTENBHOIO 3KPAHNPOBAHUSA OT MOOOro BHELWHEro MarHUTHOrO NOTOKOCUENNEHNs, KOrga oauH U3 BbiXO-
HbIX 32XVMMOB TOKOCHEMHUKA 3a3emMnseTcs. N30nnpoBaHHbIN MHOrOXUITbHBIN NPoBoa ceveHnem 0,75 MM2 nponyckaroT
yepes3 OTBEPCTUA U COEAMHSAIOT HA KaXXAOM KOHUE C 3aXuMmamun Ansl NoaknioYeHuns 3KpaHUpPOBAaHHbIX NPOBOAOB CETH
3NEKTPONUTaAHNS U MNPOBOAOB, MNOAKIMIOYAEMbIX K 3KBUBANEHTY ceTU. [10 LEHTPY 3KPAHUPYIOLWETD YCTPONCTBA HABUBAIOT
N30MALUNOHHYIO NEHTY TaK, YTOObI NPOBOAA ObINN XECTKO YKPENNEHbl B YIMybneHnax n ata 4YacTtb COOPKM NPOYHO yAEPHKU-
BallaCb B TOKOCBbEMHUKE, KOrga €ro 3akpbiBalT. QKPaHUpYIOWee YyCTPOUCTBO MO3NUNOHUPYIOT B TOKOCBEMHUKE Tak,
4YTOObI NMOCKOCTb, B KOTOPOW YKPENNeHbl NpoBoaa, bbina nepneHankynsapHa K nnockoCTU 3a3opa Mexagy nosoBUHamm
cepaeYHnkKa B TOKOCbEMHUKE. [1pn 3TOM BaXKHO 0becnevnTb U30NSALUMNI0 SKPAHUPYIOLWENDO YCTPOUCTBA, NPUBEAEHHOIO Ha
pucyHke b.5, OT Kopnyca TOKOCbEMHUKA TaK, YTOObI 3a30p B KOpryce He Obif 3aKOPOYEH.

B.5.3 PUnNbLTP BEPXHUX 4acToT

BbiCOKOYACTOTHBIM DUNBTP, NPU HEOBXOANMOCTU, BKINIOYAKT MEXAY BbIXOAOM TOKOCBHEMHMKA U U3MEPUTENBHbLIM
NPUEMHNKOM. PUNLTP MOXKET ObITb HaCTbo N3MEPUTENBHOIO NpuemMHuka [(cm. pucyHkn b.2 n b.46)].

.6 KoadhdwnumeHT KannbpoBKn NPOOHUKOB TOKa

KanmbpoBka TOKOCBLEMHUKOB MOXET OblTb MNPOBEAEHA € WUCNONb30OBAHUEM W3MEPUTENBHOIO MnpuUcnocodbe-
HUA, NpeacTaBnAwWeEro cobon KoakcuanbHbIM agantep B BuAae [ABYX pPa3beMHbIX MOMOBUH. B cobpaHHOM
COCTOSIHUM U MPU YCTAHOBKE TOKOCBEMHMKA HA MNOMOXEHHOE MEeCTO aganTtep obpasyeTr KoakCuanbHYI NUHUIO, BHE-
LWHWW MPOBOA KOTOPOWU OKPYXaET TOKOCBLEMHUK, a BHYTPEHHUU MNPOBOL MNPOXOAUT CKBO3b OTBEPCTUE TOKOCBHLEMHMKA
(cM. pucyHok Bb.9).
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50 Om

PncyHok b.6 — YnpoweHHaa cxema uenm,
BKMOYawwen B cebs koakcumanbHbIM agantep W
TOKOCBHEMHMUK. M3amepeHune KoapdhuumneHTa

Kalln 6pOBI{H TOKOCbEMHUKA

JKBMBareHTHas cxema KannbpoBKM npeacrtaBneHa Ha pucyHke b.6. 3Ha4veHue Toka /p, npoTeKkaruwero 4vepes
BHYTPEHHUI NPOBOA, NMPW YCINOBUN, YTO KOaKCHarnbHasa NMMHUA XOpOLWO cornacoBaHa, MOXeT OblTb BbIYMUCIIEHO HA OCHOBE
pe3ynbTaTtoB U3MEPEHUN HanpskeHua V4, B nuHun. Matepuan KOHCTPYKUUM WUNKN 3KpaHa TOKOCbEMHUKA (eCnn OH
ABNSIETCA METaNMMYECKUM) A0IMKEH BbIThb YYTEH NPU KOHCTPYUPOBAHUN N3MEPUTENBHOIO NpucnocodbneHnst n obecnedve-
HUWX COrnacoBaHUA KOoakCcualrbHOW TTUHUM.

[TpeobpasoBaHHaa nposognmocte K, ab(S) moxeT ObiTb BblHMMCieHa No popmyne

K=V, -V, — 34, (b. 4)
rae Vi — pagno4acToTHOE HanpsikeHne B KoakcuanbHoOW nuHumn, ab (MkB);
Vo — pagunoYacToTHOE HanpshKeHune Ha BbiXOde TOKOCbeMHMKa, Ab (MKB);

KoagpdpmumeHTt 34 yuutbiBaeT 50-oMHOE NONHOE CONPOTUBMNEHNE HArpy3Ku.
3Ha4veHne npeobpasoBaHHON NPOBOAMMOCTM K NCNONb3YIOT OJ1 BbIMUCNEHUA 3HAYEHUSI N3MEPEHHOIO ToKa /p MO

dopmyne
IP — V2 + K, (55)

rae /p BoipaxatoT B ab (MkA), Vo, — Bab (MkB), K — B ab (S).

[Tpymep 3aBMCUMOCTU KO3 duumeHTa kanmbpoBkM NPoBHMKA TOKA OT 4acTOTbl NpeacTtaBnieH Ha pucyHke b.7.
[ToTepn, BHOCMMbIE KOAKCManbHbIM aganTepoM, HarpyXeHHbiM Ha conpoTtueneHne 50 OM ¢ TOKOCBbEMHUKOM, pacno-
NOXEHHbIM BHYTPWU aganTtepa, nokasaHbl Ha pucyHke b.8. ®otorpadua npucnocobnennsa ¢ koakcmanbHbIM aganTepom

npueegeHa Ha pucyHke b.9.

BHocuMble noTepu, ob

1 5 10 50 100 500 1000 1 10 100 1000
YactoTa, MU YacTtoTa, My
PucyHok b.7 — 3aBncnmocTb KoapdpununeHTa PucyHok b.8 — T[lloTtepn, BHOCUMbIE KOAKCUAalbHbIM
KannbpoBKM NPOOHUKA TOKA OT 4acToThl aganTepoM, HarpyXeHHoim Ha conpoTtuBrieHne 50 Owm

C pacrnofiOXXeHHbIM BHYTPU TOKOCBHEMHUKOM. [OKOCBEMHUK
TakKe HarpyxeH Ha conpotuBneHne 50 Om
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PUCyHOK b.9 — TokocbeMHUK mMexay ABYMS MONMOBUHAMM KOAKCUMANbHOMO aganrtepa
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[MpunoxeHwne B
(cnpaBo4HOe)

KOHCTpPYKUMNA YCTPOUCTB CBA3U ONA UHXKEKUUU TOKa paguonomex
B nonoce Yyactot ot 0,15 go 30 MI'u

B.1 YcTponcTBO CBA3M TUNa A Ond KOAKCUarnbHOro aHTeHHOro Bxoaa

Cxema n KOHCTPYKUMS YyCTPOUCTBA CBA3M Tvna A npuBegeHbl Ha pucyHke B.1. [lpoccenb 4oMmxeH UMeTb MHAOYK-
TMBHOCTb 280 MKIH.

Hpoccenb npeacraBnseT cobon KOHCTPYKUUIO U3 cepaeyHuka n 0bMOTKN.

CepAaeYvHnk COCTOUT U3 ABYX OAVMHAKOBbLIX CKITEEHHbIX (heppuToBbIX Koneu na matepuana 4C6 nnnm aHanorn4Horo,
NMMEIOLMX BHEWHNN anameTp 36 MM, BHYTPEHHUN anameTp 23 MM, TonwmHy 30 mm.

[TpnMedyaHne— Xapaktepuctnkm marHutHoro goepputa tuna 4C6: oTHOCUTENbHAA HAYanbHas MarHUTHas
npoHuyaemocTtb W; = 120; koachdpuuneHt notepb tg o/u; < 40 npn 2 Ml'u, menee 100 — npn 10 Ml'u; yaenbHoe
conpotuBneHue p = 10 kOm.

ObmoTKa cocTouT N3 28 BUTKOB 3KPaAHMPOBAHHOIO KoakcumanbHoro kabens, Hanpumep UT-34, anametpom 0,9 mm
C HapPY>XHOW U3ONUPYIOLLEN XNOPBUHUIMOBOW Tpybkon gnametpom 1,5 mm.

K reHepaTopy K nenbityemomy
MONes3Horo curHana obopygosaHuio

145

K WCTOYHUKY
MOMEX

ol ——

——,
-
| e
© aEE ®
g

©

[ ——————— e e e

ANTIThTTh T TRt R RTT R YR Y YR YRR AN

- 280 mkIH
H—F / 16
il 5
AcnbiTyemoe
obopyaoBaHue
[TonesHbLIN
(®) AHTeHHa

CArHall

28 KI'H

)

F

NCTOUMHUK MoMeX [TnacTuHa 3a3emMmreHus

4, 5 — mertannudecknn kopnyc, 145 X 70 X 70 MM (4acTe 5 pacnonoXeHa Ha NnactuHe 3aseMneHus), 6 — nepeaHsas naHernb

(M30NAUMNOHHBIN MaTepuan);, /7 — nnarta anga pasmewleHmna pepputoBbix Koney, (M30NAUMOHHBIN MaTepuan);, 8 — KOakCUalnbHbI

paszbeM, banoHeTHbIN (BNC), 50 Om; 9 — 3axum anga nogknodveHua K semne; 70 — koakcmarnbHbIM pasbeM, banoHeTHeIn (BNC);

13 — ABa CKNEEeHHbIX QeppuToBbLIX Konbua, Tun 4o, agnameTtp 36 MM ¢ 28 BUTKaMK Ana obecnedveHns UHAYKTUBHOCTU
280 MKIH; 74 — KoakcuanbHbIN Kabenb ¢ BHEWWHMM gnameTpom 0,9 Mm

PucyHok B.1 — [lpumep ycTponcTtBa CBA3M Tnna A ans KoakcuanbHOro Bxoga
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B.2 YcTponcTtBo cBA3n TMna M ansa ceteBbLIX NPOBOAOB

Cxema n KOHCTPYKUMA yCcTpoucTea cBA3n tuna M npuBegeHbl Ha pucyHke B.2.

[1Ba gpoccensa gormkHbl UMETb MHAYKTUBHOCTL No 560 MkIH kaxgbin. EmMkocTe kKoHAeHcaTopoB C1, C2 gonxHa
ObiTb 0,11 0, 47 Mk® COOTBETCTBEHHO.

Hdpoccenb nHAYKTUBHOCTBLIO 560 MKIH npeactaBnsieTr cObOU KOHCTPYKUUIO U3 CEPAEYHMKA U ODMOTKM.

CepaeyvHuK COCTONT U3 ABYX OAMHAKOBbIX CKITEEHHbIX PeppunTOBbLIX Konew n3 matepuana 4C6 nnv aHanorn4Horo,
NMMELWNX BHEWHNKA gnameTtp 36 MM, BHYTPeHHUW anameTtp 23 mm, TonwmHy 30 mm. ObmoTka coctonT m3 40 BUTKOB
N30NMUPOBAHHON MEeOHOWN MPOBONMOKM anameTtpom 1,5 mm.

K NCTOYHUKY TTOMEX Iﬁ

),

K ncneiryemomy
oGopynoBaHuio

o Lll=

NN N N N N N N N N N N N N N N N N N N N T S,

C1-0,1mxd M UcnbiTyemoe
C2 - 0,47 MKD \ obopynosaHue
JI" 2 x 560 MKIH I'
/
I
C2 C1 — ——C r
| 2 OM
iC2 C gy = |

1)

[TnacTtuHa 3a3zemMneHns

L/

cToOYHUK ToMeX

4 — 9 — CcM. yCTPOUCTBO CBA3U TUNa A; 711 — ceTeBoe rHesao ana Ueneityemoro obopyaosaHmsa (ABa M30SMPOBaHHLIX OAHONO-

NMOCHBIX THe3aa), 12 — cereBas wrencenbHaa sunka (2P + semnga);, 75 — aBa gpoccens n3 AByX CKIEHHbIX PeppuToBbIX Konel,

™n 4¢o, gnametp 36 MM ¢ 40 BUTKAMKM Ha KaXaoM Anga obecneveHnsa MHAYKTUBHOCTU 960 MKIH, 76 — M30NUPOBaAHHLIN MEeOHbIN
NPOBOA BHELUHUM ANaMETPOM 1,9 MM

PucyHok B.2 — lNpumep ycTpoucTtea cea3m tuna M ansa ceTeBbIX NPOBOAOB

B.3 YcTponcTtBo cBA3M TUNAa L Ansd npoBoaOB rPOMKOIroBOpUTEns

Cxema U KOHCTPYKUUA YCTPOUCTBA CBA3N TUNa L npuBegeHbl HA pUCYHKe B.3.

[1Ba gpoccens gomnmkHbl UMETb MHAYKTUBHOCTL NO 560 MKl H Kaxgbin. EmkocTe KoHaeHcartopoB C1, C2 ponxHa
ObiTb 47 HP N 0,22 MKD COOTBETCTBEHHO.

Hdpoccenb MHAYKTUBHOCTBLIO 560 MKIH npeactaBnsier cObOn KOHCTPYKUUIO U3 cepaeHHMKa 1 OOMOTKM.

CepaeyHuK COCTOUT U3 PEPPUTOBOINO KombLa, MUMEIOLWEro BHEWHN anameTp 36 MM, BHYTPEHHNN gnameTp 23 MM
N TONWUHY 15 Mm, n3 martepunana 4C6 nnm aHanorm4Horo.

ObMOTKa COCTOUT U3 56 BUTKOB MeJHOW MPOBONOKM C NAakoBou unaonsuuen, anametp 0,4 mm.
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K UCTOMHMKY MOMEX

62 Om, 0,5 BT

75 Om, 0,5 BT

WSS W

560 MKkI'H C1 o
K rpoMKo- 17
rOBOPUTENHO 18 \] K ucnsiTyemom
17 [ 560 MKTH \ e
[ C2 C2 §
g T T \P

\

\

N

)

4—6, 8, 9 — CcM. yCTPOUCTBA CBA3M TUNa A; 71/ — N30NUPOBaAHHBIE OAHONOMOCHBLIE THE3Aa ANd BWIKA C NPYKUHALLIMMMA
bokoBbIMW  Haknagkamu, 78 — aBa gpoccensd MHAYKTUBHOCTBIO 5600 MKIH Kaxabiv

[TpynmeyvyaHwne— YcraHOBKa 3NEMEHTOB — CM. YCTPOUCTBO CBA3N Tuna M.

PucyHok B.3 — lNpumep ycTtpoucTea cBsA3n tnna L ansa npoBogoB NPOMKOroBOpUTENS

B.4 YcTpoucTBa cBA3NM TUNa Sy, ANA CUTHaNoB 3BYKOBOWM 4acToOThl
CXxema v KOHCTPYKUMA yCTPOUCTBaA CBA3M Tuna Sy, nNpuBegeHbl HAa pucyHke B.4. MITHOyKTMBHOCTL gpoccens
aomkHa ObiTb 280 MKIH.  3JKpaHUPOBAaHHbLIM Kabernb OOIMKEH OTHOCUTBCH K WUCMONMb3yEMbIM Ha 3BYKOBOW 4acToTe, W

ero auameTp AomnkeH ObiTb He bonee 2,1 mMm.

[TpyumevyaHwus
1 KOHCTpyKUusi gpoccens AomkHa bbiTb MAEHTUYHOW NpuBeaeHHON B B.1.
2 B kavectBe ycTpouctBa CBA3M TUNa Sy, AOMNYCKAETCA  WUCNOMb3OBaTb YCTPOUCTBO CBA3M Tuna A B

cooTBeTCTBMU ¢ B.1, ecnu gBa kabensa crepeocurtana uncnoityemoro TC coeguHeHbl BMECTE.
K UCTOUHUKY NOMEX

4 | 8

/
1000M
18

S

B

280 MKIH 710 Kucnbiryemomy TC

Bxod nnu sbixod

3BYKOBbIX CUrHanoB "”"“ vrss
[

/
20
9 6

4—6, 8 9 — cm. ycTpouUCTBO CBA3N TUNAa A; 79 — poseTkn ¢ NPMXKUMHBIMUA KOHTaktamn, 20 — apoccenb MHOYKTUB-
HOCTBIO 280 MKIH
[TpnmedyaHune — YCraHOBKa gpoccenda — CM. YCTPOUCTBO CBA3M Tuna A.
PucyHok B.4 — [lpumep ycTpouctBa CBA3M TvNa Sy, 4119 CUTHaAnNoOB 3BYKOBOW 4acTOThbl

38



[OCTP 51318.16.1.2—2007

B.5 YcTpouncTtBa cBA3M TMNa Sy OnA 3BYKOBbIX CUrHanoB, BUOEOCUrHANoB U CUITHanoB ynpaBleHnsA

Cxema M KOHCTPYKLUUA YCTPOUCTBA CBA3N TUNAa Sy, AnA 3BYKOBbIX CUrHaNoOB, BUOAEOCUIHaroB M CUTHAarnoB ynpaene-
HUS NPUBEAEHbI HA pUCyHKe B.5. VHAYKTUBHOCTBb Kaxgoro u3 Apyx gpoccenen aormkHa obitb 560 mMkIH. BHewHnn
anameTp TpexnpoBoagHoro kabensa gomkeH bbiTb HEe Bonee 1,5 MM, YTO AOCTUraeTCHa NCNONb30BAHUEM ABYX KOAKCUarb-
HbIX Kabenen Tuna UT-20 (gnametp 0,6 MMm) n MmegHOro npoBoga ¢ nakoBon naonauuen gaunametpom 0,3 mm.

[Tp nmedaHune— KoHCTpyKUMS gpoccens aomnkHa beiTe nAeHTUYHON NpuBegeHHon B B.2.

K MCTOYHUKY NMTOMEX

NANNANNNNN

§\‘“

NN\
AN
ANNNN

l“‘s
NAA\Y

OO
AN

N\ <C

NNNNAN ‘

NN\
g
=

21 21 K wcnbllyéemomy

SONVNONNNNN
&)

4—6, 8—9 — cM. ycTpoucTea CBA3M TMNa A, 27 — MHorowTtblpeBon pasbemMm (Hanpumep posetka DIN Ha 7 nonoxeHun),
22 — [ABa gpoccens MHAYKTUBHOCTBLIO 500 MKIH KaxabIn

[TpumevaHuns
1 YcrtaHoBKka gpoccernen — CM. YCTPOUCTBO cBA3n tuna M.
2 C=1uP (nnn bonee, ecnu Nno3BoONseT NCTOYHUK CUrHana).

PucyHoK B.5 — lNpunmep ycrponcTea CBA3M TnNa Sy, Ans CUrHanoB 3BYKOBOW YACTOThI,
BUAEOCUIHAIIOB N CUTHAIOB yrpaBrieHus
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[MpunoxeHwne
(cnpaBo4HOe)

anHLIMn U3mMmepeHnsd napamertTpoB HOMEXOYCTOﬁ‘-IMBOCTM npu BO34EeUCTBUN
TOKa paguonomex 1 npmnmMmepbl YCTPOﬁCTB CBAA3U

1 MMpHUMN N3MepeHna napamMeTpoB NOMEXOYCTONYUBOCTH

[TpnHUMN namepeHnsa napameTpoB MOMEXOYCTOUYMBOCTU npeactaeneH Ha pucyHke [.1. MHaykTmBHOCTL L npea-
cTaBnsieT cobon BbICOKOE COMPOTUBNEHUE ANSA UHXEKTUpyemoro Toka paguonomex. dunbrp L/C2 obecnevmnBaer
Pa3BsA3Ky BCnomorarensHoro obopyaosaHmns n BY reneparopa mHXekTnpyembix nomex. CurHan noMmexu oT reHeparopa
C BHYTPEHHUM conpoTuenenHnem 50 Om BBOAUTCS B NPOBOAA UIMN B 3KpaH KoakcuanbHOro kabens 4vepes pesunctop R1
conpotumBnednem 100 Om n pasgenutenbHbin koHaeHcaTtop C1. Konpencatopbl C1 n C2 moryt ObiTb 3aMEHEHb!
KOPOTKO3aMKHYTOWN MNEPEMbIYKOW, €CINN 3TO HE BNUSIET Ha paboTy ucneityemoro TC.

Opyrue kabenu ans cetu

KoakcuanbHbI Kaberb, MUTaHWUA, TPOMKOTOBO-
CKpy4eHHasA napa nnu PUTENEN N T.M., KaXObIM
MHOMOXMITbHbLIA NPOBOL Harpyxaetcs Ha OrnokK

ces3n (150 Om)

AcnbiTyemoe

BINoK CBA3W obopynosaHue BMNOK CBA3M
[eHepaTop

MoJ1e3roro
CUrHalla U

BCMOMOraTensHoe
obopygosaHue

[ThacTuHa 3a3eMneHuns

L — MHOYKTUBHOCThL

BY reHepartop 0a3BSI3KN

[NOMEX

C1, C2 — koHgeHcaTopbl ¢ HU3KKMM BY nomHeIm conpoTmeneHnem
(eCnun ycrioBUsA NO3BOMSIOT, TO KOHOEHCATOPbLI OOIMKHbI
ObITE 3aMEHEHbL! NEPEMbIYKON)

R, +R1=1500m (

I — Tok nomexu

PucyHok .1 —  TlpyvHUMN wmCnbITAHMWM HA NMOMEXOYCTOMYMBOCTD MPU  UHXEKUMW TOKa MOMEX

.2 TUNbl YCTPONUCTB CBA3U N NX KOHCTPYKLMW

Micnonb3yoTcs yCTPOUCTBA CBA3W YKa3aHHbIX HMXE TUMOB!

1 Tun A

YcTponuctea ¢Bsa3n tuna A npegHasHadeHs! gnsa nenbitaHnnm 1TC Ha MOMEXOYCTONYMBOCTD NPU  MHXEKUUN  KOHOYK-
TUBHbLIX PagnonoMex B KoakcuarnbHble Kabenu wu npoBoaa, Nno KOTOPbIM NepenarTcsl Mone3Hble BblCOKOYACTOTHbLIE
curHansl. KOHCTpyKUMA yCTPOUCTBA CBA3N TUNa A npueBegeHa Ha pucyHke B.1. Peanctop conpotuenerHnem 100 Om  (ans
obecnevyeHnst NONHOro conpoTmenennst nctodHmnka 150 Om npu conpoTmBneHun reHepaTtopa paguonomex 50 Om)
NOAKNIOYAETCHA K 3KPaHYy KOAKCUMANbHOIO BbIXOAHOIO  COeAUMHUTENS B BIOKe CBA3W.

2 Tun M

YCTpOUCTBA CBA3M OAAHHOIMO TUna npeaHasHaveHbl A1 UCNonb30BaHUA C CETEBbIMU NpoBogamun. Jletann KOHCT-
PYKUUN NpUBEOEHbI HA pUcyHKe B.2. VHXeKkumns obLero HeCMMMETPUYHOIO TOKa NOMEX OCyLLEeCTBNAETCA B 06a npoBoaa
yepes3 3kBmBaneHTHoe conpotuenenne 100 Om. JJaHHOE yCTPOMCTBO aHANOIM4YHO AenbraodbpasHOMy  3KBUBAIEHTY
CeTU W npeacrtasnsier cobown, ecrnm CMOTPETb CO CTOPOHbI 3aXUMOB UcCnbiTyemoro TC, cummMmeTpuyHoe n obuiee
HECUMMETPUYHOE 3KBMUBAINEHTHOE pe3uCTUBHOE conpotuBneHne, pasHoe 150 Owm.

3 TunL

YCTponcTBa CBA3M OAHHONO Tvna npeaHasHadeHbl 4ns UCMNbITaHUW Ha YCTOMYMBOCTL [TC K TOKAM KOHOYKTUBHbIX
NOMeEX B NMpoBodax rpomkorosoputens. KOHCTpykUusa yCTpoucTB CBA3W Tuna L npeacraeneHa Ha pucyHke B.3. [lonHoe
COMNPOTUBINEHNE WCTOYHMKA MELLAIOLWErO CUrHana Ttakoe Xe, Kak n ans ycTponcts cBa3n tuna M.
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4 Tnn S, n Sy,

YCTpOUCTBA CBA3U TUMA S, U Sy, NpeaHasHadeHbl a8 UCNbITAHUW HA NOMEXOYCTONYMBOCTL TC  npn MHXEeKUUU
TOKOB KOHAYKTUBHbIX MOMEX B NPOBOAA nepegaqn 3ByKOBbIX CUTHANOB, BUAEOCUTHANOB U T.4. bNokun nMeroT MHOroLW T bipb-
KOBbl€ pa3beMbl, KOTOPble AOSMKHbI COOTBETCTBOBATL Pa3snnYyHbiM KOHUrypaumsam coeauHuUTenen.

YCTPOUCTBA CBA3M TUMNA Sy MNPUMEHSIIOT NPU HEObBXoanMmocTn obecneynTb LEnb NPSMon nepegadn 3BYKOBbIX
CUrHanoB, BUAEOCUIrHANoOB, CUTHANOB yrnpaBneHnsa N T. A., AN KOTOPbIX TpebyeTcsl pa3Bsidka ¢ TeM, YTObblI 0becneunTb
NOCTYMNNEHNE curHana nomexm K ncnoityemomy TC. [leTann KOHCTPYKUMK npeacTtaBrieHbl HA pucyHke B.4. [loka3aHa
pa3Bsi3ka ans 3BYKOBbIX CUIHANoOB, KOTOPYKD obecne4vmBaeTt napa 3KpaHUpOBaHHbIX NPOBOAOB, HAMOTAHHbLIX HA heppu-
TOBOE KONnbLUO. B cnyvyae MHOroOXunbHbIX Kabenem no KOHCTPYKTUBHBLIM NPUYUMHAM MOXET noTpeboBaTbCs pasgenutb
npoBoda kabens nepen HaMOTKOW Ha heppuUTOBOE KOMbLO, Kak MNokKasaHo Ha pucyHke B.5. B obounx cnyyasix Tok nomex
nHxektTupyetcsa veped 100-oMHbIN pe3ncTop Ha BbIBOAbI 3KpaHa U 3a3eMITEHUS BbIXOQHOMO COEAVMHUTENBHOIO YyCTPOW-
CTBa, Yepe3 KOTopble nonagaeT B 3KPaHbl 3KpaHUPOBaAHHbLIX NMPOBOAOB, a vyepes koHaeHcaTtopbl C — B apyrue (Heskpa-
HUPOBAaHHbLIE) NPOBOAA.

YcTponucTtea CBsi3n tuna S, npeaHasHaveHbl 4ns NPUMEHEHNS B Crny4asx, €Crn HEeT HeOBXOOANMOCTN B NPOXOXAe-
HUW MOJTIE3HBIX CUITHANOB Yepe3 yCTPOUCTBO CBA3U. Bce npoBoga kabenst HarpyarT Ha COornacoBaHHble COMPOTUB-
neHva. [etann KOHCTPYKUMW MpuBEeOAEeHbl Ha pUcyHKe [.2. TOK NMOMEXU WHXEKTUPYIOT Yepes pe3ncTop COnpoTUBIIEHN-
em 100 Om B 3KpaH (3a3eMneHne) n LWTbIPbKU 3a3eMNEHUSA COEANHUTENS, NPUYEM K 3TOW TOYKE AOIMKHbI ObITb NOOKINIO-
YEHbl TAKXKEe BCE Harpy3ouHble pe3nctopbl npoeoaos (o1 Ry oo R,). Cnegyetr OTMETUTb, 4TO ANA 3TOW UENU MOXET
ObITb NCNONB30BAHO YCTPOUCTBO CBA3KN TuUNa Sy, (cMm. pucyHok B.4 wnn B.5), HarpyXeHHOe Ha npaBuIibHO nogobpan-
HOE Harpy3o4HOe COMPOTUBIIEHNE.

23

5

VIIIIIA

-
-
: 100 Om “%%
K MCTOYHMKY — 7 124 K ucnbiryemomy
nomex 1 BT - %% TG
-

7 i

P

N\

6, 8, 9 — CcM. YyCTPOUCTBO CBA3N TUNA A, 23 — meTtannumdeckun kopnyc 100 X 55 X 55 MMm; 24 — MHOrowThI-
peBoun pasbem; R1 — R, — cornacoBaHHble Harpy3o4Hble CONpPOTUBNEHNA

[TpumeyaHune— 3Ha4vyeHNs Harpy304HbIX CONMPOTUBNEHNN ANS 3BYKOBOro 06opyaoBaHus:

3BYKOCHUMATENb MarHUTHbIN.................... 2,2 KOM X 2;
3BYKOCHUMATESb MNbe303NEKTPUHECKUMN. ... 470 KOmMm X 2;
MUKDOMIOH. ..ttt i aenns 600 Om X 2;
L1110 2 1] © T 47 KOm X 2;
MATHUTOMIOH. .ttt e e e eens, 47 kKOm X 4;
AYONO BX. /BbIX. «evvivviiviiiieiieniinierierieenneennnnn 47 KOM X 4,

PUcyHoK .2 — Cxema ycTtponctea CBA3M TMNa S, C Harpy3odHbIMU COMNPOTUBIEHNAMMU

CCNY BHYTPEHHEE COMPOTUBNEHNE reHepartopa nomex He paBHo 50 Om, 3Ha4veHue COnpoOTUBIIEHUA MOCNEA0Ba-
TENbHO NMOAKIIYaeMOro pesuctopa noabuparoT 1ak, 4Tobbl NoNy4nTb Tpedbyemoe conpotueneHne 50 Om.

[na nonockel vactot o1 0,15 go 30 MI 4 3Ha4YeHne MHAYKTUBHOCTU KaTyLleK pagunodyacToTHOro gpoccens, nokasaH-
HbIX HA pucyHkax B.1 — B.5, gomxHo 6biTb 280 MkIH (nnn 560 mkIH X 2 npy napannenbHOM coeauHeHnn). KOHCTPYK-
LMW YKa3aHHbIX BbllLUE KaTyLWeK NpuBedeHbl B NpunoxeHnn B.

Ocoboe BHUMAaHNE O0MKHO ObiTb yaeneHo 0bMOTKaM KaTyleK ¢ TeM, YTODbl 3HAYEHME NMAPa3UTHOW €MKOCTU Ha
BbIXOAHbIX 3aXXMMaX YCTPOUCTB CBSI3U DbINO BO3MOXHO Bonee HU3KUM.

Cnegyetr OTMETUTb, YTO MEeTann4Yeckne kopnyca 6rnokoB CBA3N QOIMKHbI ObITb COEAUHEHBI C NNTACTUHOW 3a3eMIle-
HUA C NOMOLLBIO MENKO CNMETEHHOW MEAHOU WKNHLI BONbLWNX pasmepoB. [TOBEPXHOCTb KOPMYyCOB B MECTE MNOAKITHOYEHUS
WWHbI A0IMKHA BbITb HEOKPALLEHHOWN.
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[Mpunoxenwue [
(oba3aTenbHOE)

anMep ACUMMETPUYYHOIO 3KBUBAJIeHTa CeTu
U USMEePEeHUE ero napameTposB

0.1 Npumep acMMMeTPUHHOIO 3KBUBarneHTa ceTu — T-00pa3HbIN 3KBUBANeHT CeTHn

B kavectBe npumepa ASC Ha pucyHke [1.1 npuBeaeH T-00pa3HbiM 3KBUBANeEHT CETU. 3aXXUMbl aq U by npeaHas-
Ha4YeHbl A8 NOAKMNIOYEHNA OABYXMPOBOAHOW CUrHaANbHOW NHMKM mncnoityemoro 1C, knemma RG — ana nogknioYeHus
OKBMBANEHTa CETU K ONOPHOMY 3a3EMITEHUIO UNN K 3ALWUTHOMY 3a3eMITEHNIO (3aXXKMMY 3a3eMNeHnsa ncnoityemoro TC).

CUMMETPUYHOE HanpsbKeHWe curHana, Heobxoammoro anst PYHKUMOHMPOBaHUA ucnbiTyemoro TC, nogatwT Ha
3aXuMbl a, n b,. CaBoeHHbIN gpoccenb L4 obecneunBaetr namepeHne obuen HECUMMETPUYHON (ACUMMETPUYHON)
coctasnsowen VNPI1. [1se obMOTKM gpoccens CKOHCTPYUPOBaHbI Tak, YTOObI CUMMETPUYHbIE TOKM ObINMK NOJaBNeHbl 33
cveT BONbLWOro CONPOTUBNEHUSA, a 3aTyxaHue Ans 0bWKX HECUMMETPUYHbIX TOKOB (NpoTekarwmx K Ry,) 6bino npeHeb-
PEXUMO MarllblIM.

BxogHoe nonHoe conpoTUBIEHNE 3KBMBANeHTa ceTu Ansa obwero HecummeTpuyHoro Hanpskenusa VPl gormxHo
boiTb 150 Om. [anHoe conpoTuBneHne onpepensetcsa apyms pesncropamm Rr (200 Om), koTtopble Anst obuwero
HECUMMETPUYHOIO TOKA BKIIOYEHbI MapanmnenbHO, W nocnegoBaTeribHO BKIMHOYEHHBIM C HUMW COMPOTUBIIEHNEM Ry,
KOTOPbIM ODbLIYHO ABNSETCA BXoAgHOEe nonHoe conpotusneHne nameputens VP (50 Om).

[Tpy NpaBUNbHOM BbIDOpPE 3TUX 3NEMEHTOB 3Ha4YeHne Ko duuneHTa KannbpoBKU 3KBUBArNeHTa cetn byaer npu-
bnnantenbHo pasHo 9,5 ab.

KonpgeHcatopbl C+ sABNAKOTCA OMOKUPOBOYHBLIMU U UCKITKOHMAKOT N3MEHEHNE CBOUCTB gpoccenst L, n3-3a HachblLle-

HUA CcepaeyHHUKa W NnoppexaeHnd pe3nctopoB 3KBUMBaAlleHTa CeTn TMNOCTOAHHBbIM  HalpAXedHnem, WMMernwmnmmcHdA B
JIMHUN.

Q-I ®
Cr
|7r
“J o
TC L, [10
e b2
| R
Cr
04C —
@
I R OnopHoe 3a3emnenne RG
1 3aLLUTHOE 3a3eMIeHue
RG G

PucyHok .1 — MNMpumep T-o6pasHOro 3keBuBaneHta CeTu
ANs ABYXMPOBOAHOWN TUHUK

.2 UamepeHunda napameTpoB AIC

[na onpegeneHns cooTBETCTBUS TPEDOBAHUAM, YCTAHOBNEHHbLIM B 7.1, MPUMEHSAIOT YKA3aHHbIE HUXE METOAb
namepeHns napametpos AIC:

a) BxogHoe nonHoe conpoTuUBNEHME.

BxogHoe nonHoe conpoTUBNEHNE aCMMMETPUYHOIO 3KBMBArneHTa ceTu npegcraBnsier cobon nNonHoe COnpoOTUB-
NeHne Mexgy 3axumamun a, u by, COeguHEHHBIMU BMECTE, U 3aXXMMOM OMOPHOro 3asemneHuna RG. 3HadYeHne BXOOHO-
O NOMHOro0 CONPOTUBNEHUS JOMKHO COOTBETCTBOBATb TpebOBaHUAM Mpu NOAKNIOHYEHUN COEAVHEHHbIX BMECTE 3aXXU-
MOB @, U b, K 3axumy RG v npu OTCYTCTBUM TAKOIO NOAKIIOYEHUA, KaK NOKa3zaHO Ha pucyHke [.2.
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MopT 1O
a2
NamepuTens v ’%SC y
Lerner — 00pasHbIn
OKBMBaNEHT S
b, WA

50 Om

[TpnmMmevaHune —na aCUMMETPUYHbBIX 3KBUBAIIEHTOB CETU, MMEKWMX bonee yem 0aHy napy NnpoBoOAOB, T.e.
NPUMEHSAEMbIX NPpK padoTe ¢ MHOroNPOBOAHBLIMU NMHUAMMK, BCe nNnpoBoaa nopta 1C n cootBeTcTBEHHO nopTa 10 coeaum-
HAKOT BMECTE.

PUCyHOK [1.2 — Cxema wmnamepeHnss BXO4HOro MNOMHOro COnpoOTUBNEHUS

6) 3atyxanHmne npogonebHoro npeobpasosanusa (3l111).

MamepeHnst NnpoBoaAT B COOTBETCTBUM C pucyHkom [1.3B). CurHan ¢ BbIXOAa aHanu3atopa uenen nogarT Ha
npobHuk 311 (cummeTpupyrowmn TpaHcopmaTop) ¢ 0CTaTouHbIM  (HE CKOMMNEHCUPOBAHHLIM) 3HavyeHnem 3M111 no
KpanHen mepe Ha 10 ab npeBbiwawwmm Tpedbyemoe 3HadveHne 311 ADC. Bepudukaumsa npobuuka 3111 gonxHa
NPOBOANTLCS B COOTBETCTBUM C PUCYHKOM [].3a), ero kannbpoBka — B COOTBETCTBUU C pUCYHKOM [1.36).

[TpobHUK [1-06pa3Has
- .‘ -
7l i
Z/4 I Ro I R3

el G

[TpumevaHuns

1 3aTyxaHne npogonbHOro npeobpasosannsa onpegensaiot kak 2019 E , ab, B cootBeTcTBUM C [ 7 ] (cM. makxe

vV
[OCT P 51700).

2 B kavectBe Harpy3km npobHuka 3[11 npumeHsioT [1-06pasHyoc cxemMy € MMHUMAanbHbIM 3HAYEHMEM
311, coctosiwyo mn3 pesmctopoB R4, Ro n R3 (Ry = R3). CummeTtpudHoe conpotuernexHne [1-06pasHon cxembl

> _ [ Fi(R2 +R3)
R1+R2+R3

) AOOJ1I>KHO ObITb paBHO HOMWHAIIbHOMY CUMMETPUYHOMY TMNOJITHOMY COMNpPOTUBITEHNIKD 3KBUBAJIEHTA

RoR
cetn Z, a obuwee HecMMMmeTpuyHoe conpoTueneHmne [1-obpasHon cxembil (Rziés) OOMKHO BbITb paBHo 150 Om. [lpwu

Z = 100 Om napameTtpbl [1-06pasHon cxembl O0MmKHbI 6bIThb cnegytowmmn: R, =120 Omun R, = R; = 300 Owm.

3 0Obuwee HeCMMMETPUYHOE CONPOTUBIIEHUE TEHepaTopa CUrHanoB (aHanuaaTtopa uenen) AofmkHo b6biTe Z/ 4
(.€. 25 Om npu Z=100 Om).

4 [pwn nogkntoveHunn K N-0b6pasHon cxeme € yKaszaHHbIMW BbllLE 3HAYEHUSIMW NAPAMETPOB WU3MEPEHHOE OCTa-
TOYHOE (HEe CKOMNEHCcUpoBaHHOe) 3HaveHne 3l npobuuka gormkHo 6biTb Ha 20 agb 6Gonbwe, 4Yem mMakcumanbHoe
3M11T skBMBaneHTa ceTH, NPUMEHSAEMOro Npu N3MepeHunsx.

5 [na obecneveHnss NOBTOPAEMOCTN namepennn 3HadveHmne 31 npobHuka AOMmKHO ObiTb paBHO Tpebyemomy
3HaA4YeHuo npu nobdon opuenTauum -ob6pasHon cxembl OTHOCUTENBHO MPOBHMKA.

6 [lpumep npodbHunka 31 npuBegeH B [ 8 1.

a) Cxema Bepudukaummn npodbHmka 3111

Pucynok [1.3 — Cxembl Bepudpunkaummn, kanndpoekn npodHuka 3111
n nameperuns 311 acuMmmeTpU4HOro 3KBMBaneHTa ceTu, NUCT
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[TpOBHUK
31T

L-0bpa3Has
cxema

[TpyumevyaHwus
1 3aTtyxanHne npogonbHoro nepexoga 3l1;, , ab, onpepensoT ¢ npumeHeHnem L-06pa3HON CXEMbl B COOTBET-
CTBUU C BbIPpaXXeHUeEM

(Rsym 1 £)+4Rcq + £
2RomlZ) | (A1)

3MM, = 20Ig

2 Ha HeonpegeneHHoCTb namepenusa 311 acummeTpuyHOro aKkBMBaneHTa CeTu, NPUBEAEHHOINo Ha PUCYHKE
[1.3B), BMUSAET TOYHOCTb YCTAHOBKWU NapameTpoB L-06pa3HOn cxembl 1 3Ha4YeHne octatodvHoro 311 npobHuka. N3ameHe-
HWe opueHtaumm npobrHuka 31T OTHOCUTENBHO 3aXMMOB L-06pasHOM Cxembl byaeT nNpuBOAUTL K ONpeaeneHHON
HeonpeaeneHHOCTN KannbpoBKMW.

3 lNpumep napameTpoB L-00pa3HoM cxembl: npu nonHom conpoTmenenHnn Z = 100 Om n Ry, = 100 Om
ycTaHOBKa 3Ha4veHusa R, = 750 Om obecneunt 311 npobHuka, paBHoe 29,97, 1. e. npubnusmtenbHo 30 ab.

6) Cxema kannbpoBkn npodbHuka 3l

[poBHMK NcnbiTyemein A3C
31T
[opT MopT
X [lopT
U3MepUTENS
I NPT

el G

[TpumevaHwus

1 3Hauenne 3M11 onpegensiot, Kak ykasaHo B npumedanHmm 1 k pucyHky [1.3a).

2 B 3aBncumocTu o1 pasHoctn mexgy sHadeHuem 3[111 A3C, nognexawmm naMepeHuto, n 3Ha4YeHUeM oOCTaTou-
Horo 3[1I1 NnpobHMKa TOYHOCTb N3MEPEHUSA MOXET ObITb NOBbLIWWEHA NPOBEAEHMEM U3MEPEHUN NMPU OBYX OPUEHTALUAX
npobHuka 3l oTHOCUTENBHO 3aXXMMoB nopta TC 3KBMBaANeHTa CETU WU OonpeaeneHus cpegHero 3HavYeHus1 pesyrbra-
TOB U3MEPEHUS.

3 na acMMmmeTpuyHbIX SKBMBANEHTOB CETU, UMEKLKMX Bonee YemMm OgHy napy NpPoBOAOB, T.€. NPUMEHSIEMbIX Npu
paboTe ¢ MHOroNPOBOAHLIMM NUHUAMK, namepsaoT 31T kaxaon napsl, NPpU 3TOM APYIve napbl HAarpyxarwT Ha obuwee
HECUMMETPUYHOE MONHoe conpoTuBneHne Z.

B) Cxema namepenus 3[11 acMMMETPUYHOIo 3KBUBAreHTa CeTw

PncyHok [1.3, nmuct 2
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B) 3artyxaHue o0WmnxX HECUMMETPUYHbBIX CUTHANOB MEXAY MOPTOM noaknodvaemoro obopyaosaHus (I1O) n noptom
NCMbITYEMOIro TeXHu4eckoro cpeacrea (TC).
MamepeHne 3aTtyxaHumsa NnpoBoaAT B COOTBETCTBUM C pucyHkom [1.4.

[TopT NopT
TC [0
a ASC ap -
(Y-06pasHbIv
- S9KBUBAMEHT e
S CETN)

[TopT nameputens APTI

Z, =150 Om; Z, = 50 Om

[TpuymMmevaHus
1 3HaveHne 3aTyxaHus OOWMX HECUMMETPUYHbIX curHanoB mexgy noptom MO v noptom TC agecoy,. AP,
ONpeaensarT B COOTBETCTBUU C BblpakeHNEM

V.
Adecoup =20Ig V; Aydiy . (1.2)

2 KoabpnumneHT kanmnbpoekn ASC a, ,;,, onpeaensitor B COOTBETCTBMUN C pUCYHKOM [1.6.

3 TpeboBaHUA K 3aTyXaHWUIO OOSTKHbI BbIMOMHATLCA B 0DEnX NONMOXEHUAX nepekntodarens S, .

4 [N acMMMETPUYHbIX 3KBMBAIIEHTOB CETU, MMEKLWMX donee vyem ogHy napy NpoBoaoB, T.€. NPUMEHSAEMbIX MPW
paboTe ¢ MHOronNnPOBOAHbIMU  NMUHUSAMU, N3MEPEHUS NPOBOAAT AN KaXA0W napbl B OTAENbHOCTMW.

Pucynok 1. 4 — VcneiTtaTenbHas yctaHoBKa gnst UAMepeHus 3aTyxaHms obLmx
HECUMMETPUYHBLIX curHanoB mexay noptom MO n noptom ncneityemoro 1C

r) BHoOCUMbIE MOTEPN CUMMETPUYHON CXEMBI.

M3amepeHne BHOCUMbIX NOTEPL CUMMETPUYHON CXEMbl MNPOBOAAT B COOTBETCTBUU C pUCYHKOM [1.5.

B kavecTtBe CMMMETPUPYIOWNX YCTPOUCTB MPU U3MEPEHUN BHOCUMBIX NOTEPb 3KBMBANEHTa CETU MOryT ObiTb
MCNONb30BaHbl ABA MAeHTUYHbIX npobHuka 3[111. [Onsa onpeaeneHmns nx cobCcTBEHHbIX BHOCUMbIX NOTEPb ABA MPOoBHUMKA
coeauHsalT nocnegoBaTtenbHo. Obwee BHOCMMOE 3aTyxaHue apyx npodbHukos 3/ B nonoce vactot ot 0,15 ao 30 My
aomkHo b6biTb meHee 1 ab.

50 Om

Z =50 Om

PucyHok . 5 — WcnbiTatensHasa yctaHoOBKa Ans namepeHus BHOCUMBbIX MOTEPL
AN CUMMETPUYHbIX curHanoB mexay noptamum [0 n TC
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n) KoathdunumeHT KanmbpoBKM aCUMMETPUYHOIO 3KBUBANEHTA CETW.
MamepeHuns koahdnumeHTa KanmbpoBKkN NPOBOAAT B COOTBETCTBMMU C pucyHkom [1.6.

H%T
_ a
A3C
e (Y-akBUBaneHT)
Vi
0,

[MopT nameputenst UPIT

QlIBE
Z, =150 Om; Z, = 50 Om

[TpumevaHuns
1 Koathpuument kanubposkm ASC a4, Ab, onpeaenstor B COOTBETCTBUN C BbIPaXXEHUEM

V.
ayqiy =201g 7; . (0.3)

2 Ina acMMMeTpuYHbIX SKBUBANEHTOB CETU, MMeWwmx Oonee 4yem OgHy napy npoBOAOB, T.e. MPUMEHSEMbIX
npu pabote ¢ MHOMONPOBOAHBLIMU NIMHMAMMK, BCe nposBoda nopta ucnoelityemoro TC n cootBetcTtBeHHO nopta [10

COCAMNHAIKOT BMECTE.

PucyHok . 6 — WcenbiTatensHasa yctaHoBKa Anst UaMmepeHust
kKoahdumumenta kannbpokn AIC

e) [NonHoe cMMMeTpu4YHOEe Harpy3o4HOe COMPOTUBIIEHUE U MON0CA YacTOT nepeaadn.

[HaHHbIM napameTp SKBMBAIEHTA CETU OnpeaensieTcs XapakTepucTukaMmm UCNbITYEMOU CUCTEMBI. Y - obpasHble
OKBMBAIEHTbI CETU MOryT ObiTb ONTUMU3NPOBAHbI OTHOCUTENBHO LUMPUHBLI MONOCHI YacTOT nepeaaqn npu onpegeneH-
HOM MOJTHOM conpoTtuBneHunn. lamepeHne nonocbl 4acToT nepegadn npu onpeaeneHHoOM MorHOM CONPOTUBIIEHUN
CUMMETPUYHON Harpy3ku MpoBOAAT C MOMOLWBIO WUCMbITATENBHOW YCTAHOBKU NO PUCYHKY [1.5.
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[Mpunoxenwne E
(obsa3aTenbHoOE)

[Mpumep 3KBUBaNeHTa ceTU ANA KoaKcUuanbHbIX U APYTMX 3KpaHUPOBaHHbIX
Kabenen U U3MepeHUe ero napameTpoB

E.1 OnncaHmne 3KkBMBaAaNeHTOB CeTU AN KOAKCUASbHbIX U APYruX 3KPaHUPOBAHHbIX Kabenen

[Tpymep 3KBMBaANEHTa CeTU AN KOAKCHanbHOro kabens npueeaeH Ha pucyHke E.1. B KOHCTpyKUMM npuBeAeHHOIO
OKBMBAIEHTA CETU MNPUMEHEHbI BHYTPEHHUE gpoccenn o0bWwero HECUMMMETPUYHOIO pexnma, 0bpasoBaHHbIE HAMOTKOW
MWUHUATIOPHOIO KOAKCUanbHOro kabensa (MUHMATIOPHbIM Kabenb € NONYXECTKUM CNMOWHbIM MEAHbIM 3KPAHOM WK
MUHNATIOPHbLIN Kabenb B 3KpaHe ¢ ABOWHOW OMNETKOW) Ha peppuTOBbIE KOIMbLA.
—CNK He TpebyeTcsl BbICOKOW CTENEHU 3KPAHUPOBKWU, BHYTPEHHUW  apoccenb (apoccenn) obLwero HeCMMmMeTpuy-
HOro pexmnma Moxet bbiTb obpazoBaH OUPUNAPHON HAMOTKOW U3ONMUPOBAHHOINO BHYTPEHHENO NMPOBOAA 3KPaHUPOBAH-
HOro Kabensa n M30NMUMPOBAHHOIO 3KpaHa Kabenda Ha OOWMW MarHUTHbIN cepaeqHuK (PeppuToBLIN  TOPOUA).

[Tpy MHOTOXUINBbHBIX 3KPAHWPOBAHHbLIX KAbensix gpoccenn MoryT ObiTb 0Opa3oBaHbl  MHOIONPOBOAHON HAMOTKOW
N30JTMPOBAHHbLIX NPOBOAOB U OTAENBbHOINO 3KPAHUPOBAHHOIO NPOBOAA UMM HAMOTKOUM MHOTMOXUITbHOMO 3KPAHWPOBAHHO-
ro kabensa Ha obWwmMM MarHUTHbIA CepaAECHHUK.

MUHUaTHOPHbLIN
KOaKCMalbHbIN Kaberb

KoaKkcuarnbHbIt pa3bem MeTannuyeckuir Kopnyc

SI1CC ¢ KoakcuanbHbIM Kabenem

TC

KoakcuanbHbIn Kaberb

[10

KoakcuanbHbld Kabenb

Maonupyrowas niacTtuHa

WYHT C < 1 nd KoakcuankeHbli pasbem
CoeguHeHne ¢ 3KpaHoMm “
KoakcuaneHoro kabens
1
50 Om
OeppuUToBLIE TOPOUIL!

R, — conpotuBneHne namepurensa UPII

[TpuumedaHnune— [Jpoccenb obWEro HECUMMETPUYHOIO pPeXuUMa MHAYKTUBHOCTBIO L., > 1,4 MmIH, nonHas
napasuTHas WWYHTUPYIOWAA eMKOCTb A0IMKHA ObiTb meHee 1 nd.

PucyHok E.1 — lNpumep 3KBMBaneHTa ceTn ANs KoakcuanbHOro kabens

E.2 NamepeHne napameTpoB 3KBUBANeHTa CeTU ANA KOaKCUanbHbIX N APYIrMX 3KpaHMPOBaHHbLIX Kabenen

a) BxogHoe nonHoe conpoTUBNEHNE

BxogHoe NonHoe ConpoTUBNEHNE U3MEPSIIOT MEXAY 3KPAHOM KOaKCMarnbHOro kabenst Ha nepexogHoM pasbeme
N pa3beEMOM OMOPHOro 3asemnenuns. [lpmn atom pasvem nameputena WPl gormkeH ObiTh HArpy>XeH Ha COnpoTUBNE-
Hne 50 Om.

6) KoathdurumneHT KanmbpoBKu

Mamepenuns koadhdununeHTa kannbpoekn 3C npoBoOAsiT B COOTBETCTBUU C PUCYHKOM E.2.
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[TopT [lopT
T8 I'IB
— - 3C :
. NN KOaKCUarnbHbIX ‘
e N OPYrux 3KpaHu-
DOBAHHbIX
V; Kabenen

Ol |-

[TpumMmevyaHUue —a

[MopT nameputensa UPIT

Vi

= 20 log [v—|, AB
2

vdiv

PucyHok E.2 — YcTaHOBKa Anst uamepeHust KospnumneHta KannbpoBKu
OKBMBAllEHTA CETU AN KoaKCuarnbHbIX U APYIMX 3KPaHUPOBAHHbIX Kabenewn
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[MpunoxeHune XK
(cnpaBo4HoOe)

KOHCTpYKLI,I/IFI eéMKOCTHOroO ﬂpOGHMKa Hal pAXeHnA
U n3MepeHune ero napamMmeTpoB

K. 1 BBeaeHune

B HacTosiwemM NPUNoOXeHNn U3NOXeH MeTod KannbpoBKUM €MKOCTHOro NpodbHMKA HanpspkeHus. Kcnonb3oBaHue
OPYIrMx MeToaoB KannmbpoBKU OOMYCKAETCS MPU YCIIOBUKN, YTO HEONPEeAEeNeHHOCTb U3MEPEHUN MPU UX UCMNONBb30BAHUN HE
NPEBbLIWAET HEONPEAENEeHHOCTU MPU UCNONb30BAHNN METOAAa, YCTAHOBIEHHOINoO B HACTOALWEM MNMPUNOXEHUMN.

K. 2 PaccmoTpeHmne cxemMbl eMKOCTHOTIO NPOOHMKa HAaNpsXXeHNA ¢ PU3INYeCKON TOYKHN 3PeHnA

KOHCTPYKUMA €MKOCTHOIO NpobHMKa HanpsixeHust npuseaeHa Ha pucyHke XK.1. TpobHMK COCTOUT N3 ABYX KOAKCU-
anbHbIX 3MEKTPOAOB, 3a3EMIMAIOWEro 3aXxXmuma, KabenbHON ONpaBkN U yCUINUTENSA. BHEWHW 3NeKTpoa UCNONMb3yeTCs B
Ka4yeCcTBe 3MEKTPOCTATUYECKOro 3KpaHa Ans yMeHblEeHUs1 OWNBOK U3MepeHunst, ODYCIMOBMEHHbLIX 3NEKTPOCTATUYECKON
CBSAA3bIO C MPOXOAALWMMN BAOMNb KOHCTPYKUMKM Kabenamw.

BHeLLHWWX aneKkTpon
(3ITEKTPOCTaTUYECKUIA 3KPaH)
d

BHYTPEHHUIN sNeKTpoa

A
| (ﬂ
W
A/

KabentHas onpaBka
BbixoaHoOW NOpT

SAXKUM 3a3eMITeHUs Yeunurtenb
[TuTaHKne

[TpumevaHuns

1 KabenbHas onpaBka UCNonb3yeTcs Ans LEHTPOBKU UCMLITYEMOro Kabens BHYTPU NPOOHUKA. 3Ta OnpaBka MoO-
XKET AENCTBOBATb KaK AU3NEKTPUK, YBENUYMUBAIOLWNA SNEKTPUYECKYI0O EMKOCTb MEXAY UCMbITYEMbIM Kabenem n BHYTpeH-
HUM 3NEeKTPOoAOM MPOBHMKA HaNPSKEHUS.

2 [lpoBoga UCTOYHMKA NUTAHUSA HEODXOAMMO 3KPAHUPOBATb C TEM, YTODbLI HE AOMNMYCTUTb BO3AEUCTBUSA MOMEX B
NPOBOAAX HAa CXeMbl NMPODHUKA HAMPSIKEHUS.

PucyHok XK.1 — KOHCTpyKUMSA €MKOCTHOro npobHuKa HanpsixXeHus

JKBMBAIEHTHAs CXemMa €MKOCTHOro npobHuka Hanpsbkenust npegcrasnenHa Ha pucyHke 2XK.2. Ecnn cywecteyer
HanpspkeHne mexay Kabenem mn 3emnen, B pesynbrare 3NekTpocTatu4yeckon MHAYKUMU NOSABNSAETCH HAaBEAEHHOE Ha-
NpsbkeHne Mexgy BHYTPEHHUM N BHELLHUM 3MEKTPOAaMN. ITO HaMNpPshKeHWe NocTynaeT Ha BXO4 YCUIMUTENS C BbICOKUM
BXOAHbIM TMOJTHbIM COMPOTUBINEHNEM, B KOTOPOM YCUIMBAETCH W MPU HU3KOM BbIXOQHOM COMPOTUBMEHUN TMOOAETCH
Ha Bxoa wn3ameputens MPII.
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EMKOCTHOE 3aXMMHOE YCTPOWCTBO CBSA3M

Nenbityemoe TC Yeunutens ¢ 0bpaTHON KPyTU3HON Nameputens UPT

______ — )

@

C
VP

@

L _! - d
EMKOCTE MeXay BHYTPEHHUM EMKOCTE Mexay BHYTPEHHUM - S2XUM 323eMIIEHUS
ANEKTPOOOM M Kabenem M BHELLHUM SJ1EKTPOOaMU

TUNoBbIE 3HAYEHUA JNEMEHTOB U XapPaKTEPUCTUK KOHCTPYKUUWU, npuBegeHHON Ha pucyHke 2K.1

b =25mMm; ¢ =35 Mm; d =100 mm; C =8 n® (amameTp kabena 26 mm);, C. =7 nd; Cp =3 nY; Rp = 1 Mowm; | £ | = << |1/(joC)|;
Rp >> 1/Jo(C, + Cp))\; Zﬂp =80 Om; £, = 50 Om

[TpuMedaHne — YkaszaHHble 3HAYEHUNS HE ABNAIOTCA obsa3arenbHbiMn. [onyckaloTea apyrne 3HaqveHns n nx
KOMOMHAUMK, COOTBETCTBYIOLWME TPEeDOBAHMAM, YCTAHOBMEHHbIM B 5.2.2.2.

PucyHok 2K.2 — 3JKBMBanNeHTHasi CXxema eMKOCTHOro NpobHMKA HanpsXKeHUs

K. 3 UamepeHune 4HaCcTOTHOMN 3aBUCUMOCTHN KOoadhdUnuneHTa KanmbpoBKn

MicnbiTatenbHaa ycTaHoOBKa ANst U3MEPEHUS YAaCTOTHOW 3aBUCUMOCTU  KO3(DPULUMEHTA KaANMBPOBKM €MKOCTHOIO
NPOOHMKA HaNPsKEHUS B Nnonioce paboumx 4acToT npuBeaeHa Ha pucyHke XK.3. Bepudukaumio €MKOCTHOro npobHuKa
NPOBOAAT B Cleayruwen nocnegoBaTenbHOCTH:

a) noaroTaBnMBaloT Kabenb TOro e Tuna, 410 UCMONb3yeTcs € ucnblityembim TC.

[TpumevaHune — Ecnmc eMKOCTHbIM NPOBHUKOM MCNONB3YIOTCA KAabernun HECKONMbKUX TUNOB, NPU KANMBPOBKE
crniegyeT BbIbpaTh penpe3eHTaTuBHbIE KAabenn HECKONbKUX TUMOB W ONpeaennTb BO3MOXHOCTb PacnpoCTpaHeHUs
MNONYYEHHbIX pe3ynsTatoB Ha kabenu gpyrnx Tunoe. KoadduumeHT kanmbpoBku F, OONYyCKaeTcA onpegensaTb B COOTBET-
cTBuM € ypaBHeHnem (K.3), 0gHaKo pekoMeHAOyeTcs NpoBoauTb uaMepennsa F, ana  kaxgoro kabens;

6) KannbpoBO4YHLIN ONOK pasMewarT Ha NNacTUHE 3a3eMIeHUs, Kak NOKa3aHo Ha pucyHke 2K.3;

B) 06a KoHua Kabensi noacoeauHSANT K BHYTPEHHMM noptam kanubposodHoro ©Onoka (nopt 1, nopt 2)
(CM. pucyHok 2K.3);

I NPOBHUK pasmewaroT B KannbpoBOYHOM DNOKe N PErynupyroT NonoxeHune kabena Ttak, 4Tobbl OH NpoOxXoawun
yepe3 UeHTp KabenbHOW OnpaBKMW.

[MTpumeyvyaHune — Ecnm KoHUeBble NNAacTUHbI KannbpoBoyHOro 6rioka HaxoaAaTcs CNULLKOM BrM3KO K KOHLaMm
NPOOHUKA HANPsPKEeHUs1, BO3pacTaeT napasnTHast EMKOCTb, YTO MOXET YBEMUYNUTb MOIMPELHOCTE U3MepeHust Koadhdu-
UMEHTa KanumbpoBKM Ha BbICOKUX YacToTax. ECnn KOHUEBbIe NNACTUHbI KANMMOPOBOYHOrO DNOKa W3NULLHE yAaneHbl OT
KOHLIOB MPODOHMKA HanpsKEHUS, TO HA BbICOKMX YacToTax B rpaHMuax kanmbpoBo4vHOro bnoka moxet cchopMmpoOBaTbCS
CTOSAIYAs BOMHA, YTO TaKKe MOXET YBENUYUTb NOrPEeLHOCTb n3MepeHus KoadhdunumeHTa KanmbpoBKy;

) NoacoeAuHSIOT MOPT 3a3eMNeHnst NPOOHUKA K BHYTPEHHEMY MOPTY 3a3eMNeHnst KannbpoBo4vHOro Onoka.
[ToacoegnHAKT BHELWHUM NOPT 3a3eMIleHnss KanubpoBoyHOro 6roka K ONopHOMY 3a3emMieHuo. 3aseMnsiowas nepe-
MblYKa OOMKHA OblTb MUMHMMANbHOW ANMHBI, WMETb Manyk MHAYKTUBHOCTb U HAXOAUTBLCS BHE anepTypbl NpobHuka
HaMpsXKeHUs;

€) reHepaTtop CUrHanoB € BbIXOAHbLIM NOJIHbIM conpoTmBnenHnem 50 OmMm nogcoeanHsIloT K BHEWWHEMY MopTy 1 vepes
atTeHwoaTop ¢ 3atyxaHmem 10 ab;

X) nameputens VIPI1 ¢ BxogHbiM nonHbiM conpoTtuBnenHmnem 50 OM NnoacoeanHsT K BHELWLHEMY NOPTY 2 U
HarpyarwT BbIXOAHOW nopT npobHuka Ha conpoTuBnenne 50 Om. MamepsawoT ypoBeHb curHana VvV B yCTaHOBMEHHOW
Nnos1oce 4acTor,

n) nameputens VIPIN nogcoegnHAKT K BEIXOAHOMY NOPTY NPODHUKA W HArpy>KaroT BHELWHUW MOPT 2 Ha CONnpOTUB-
nenne 50 Om. VamepstoTt ypoBeHb curHana U B yCTAHOBITEHHOW MNONIOCE 4acToT,;

K) KoadbpuumneHt kannbposkn F,, ob, paccunTbiBalOT N0 N3AMEPEHHBIM 3HAYEHUSIM YPOBHEN CUITHaNa, UCMNONb3ys
BblpaXeHune

F.=20Ig|V/Ul|. (3K.1)
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EMKOCTHOW NPOBHUK HanpshKeHus

BHyTpeHHUM nopT (nopT 1) BHyTpeHHUM NopT (NopT 2}

BHeLwwHuin nopT (nopT 1) Kabernb d b=0,63d

[eHepaTop CUrHarnoB
I 1

500m | W
- —t— M

ATTeHaTop
10 ob

|
|
|
I
I

BHeLlUHUI® NopT KannépoBoYHLI BroK

3a3eMNeHuns
[TnacTuHa BHYTpPEeHHWUW NOPT [lopT 3a3eMneHuns
3a3eMneHuns 3a3eMIeHus

Nameputens WPTIT

PucyHok K.3 — VcnbeiTatensHasa yctaHoBKa 45A N3MEPEHUS HYaCTOTHOW 3aBUCUMOCTU
kKoachdbuuneHTa KanmdbpoBKU

K. 4 Metoa namepeHnsa npu oueHKe BITUAHUA BHELUHUX NEeKTPUYeCKMX nonen
K.4.1 BnnsaHne BHeLLHero aneKTpu4ecKoro nons

BrivsiHne BHELWWHEro 3NeKTPUYECKOro nomnst NPosIBMSAETCHA B pe3ynbraTte 3MeKTPOCTaTUYECKON CBA3N NPODHMKA C
Kabensimn, HaxoasAWMMUNCS pgoMm ¢ NpobHukom. Moaenu anekTpocTaTUHeCcKon CBA3U U X SKBUBAINEHTHbIE CXeMbl Npe-
cTaBneHbl HA pucyHke XK.4. Obwpue HeCUMMETPUYHbIE HanpsikeHust V, Ha kabene 2 n namepsiemoe HanpsxeHme V Ha
kabene 1 HAaBOOATCHA HA BXOAHOM 3axXume nNpobHMKa HanpsKeHUst ¢ BbICOKUM BXOAHbIM MOJTHbIM COMPOTUBIIEHUEM
yepes emkoctn C, n C, kak nokasaHo Ha pucyHke 2K.4a). [1nsg yMmeHbLIEHNS 3NEKTPOCTATUHECKON CBA3UN Yepes3 eMKOCTb
C, NCNonb3yloT 3MeKTpocTatuieckun 3kpaH. OgHako u3-3a HECOBEPLUEHCTBA 3MNEKTPOCTATUYECKOro 3KpaHa He npea-
CTABNSAETCHA BO3MOXHbIM UCKMIOYNUTL BITUSIHUE BHELWHErO 3NEKTPUYECKOro nons, 0byCcnoBNEHHOE 3MEKTPOCTATUYECKON
CBA3bIO MEXAY BHELHUM S3NEeKTPoAOM NpobHMKa W ApYrMM HapyxHbiM kabernem (4epes emkocTb C,) (CM. PUCYHOK

X.46).

- BHellHWUW NopT (MOpT 2)

Nameputens MPTT

METO,EI,HI{E! N3IMEPEHUNHA 1Npn OUueHKe BITUAHUA SJ'IEI{TDH‘-IECI{OI;I CBHA3U MexAdy BHEWHUM J3JIEKTPOAOM J3IEKTPOCTATU-

4yeckoro NpobHuka n BHEWHUM Kabenem npumBegeHa B XK .4.2.

Kabens 2

IINEeKTPOCTaTUHECKUIA

aKpaH C,
C
Yeunurtens
CX
KaGens 1 s _1%
adenb
V
y " )V

a) DKBMBAIEHTHAs CXeMa €MKOCTHOro NpobHMKa HanpsbkeHnsa 6e3 3NekTPOoCTaTUYeCcKoro 3KpaHa

PucyHok >K.4 — Mopgernb anekTpocTaTU4eCcKon CBA3N U 3KBMBAlIEHTHAs CXema
Ans1 eMKOCTHOIro npobHMKA HanNpsXKeHus, NUCT
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BHYTpeHHUI anekTpoL Kabenb 2

" C
_JI__ _l- ':.‘-‘-}- Cy BHeLWHWNX anekTpon c
V, -
\
[ C Z.V I
) E— C,
B V
Kabenb 1
YCUINUTENb Cx Cs Cp
VA E— Ve(~) Vo (~

[TpoBOA 3a3eMIEHUS

6) OKBUBaNeHTHas CXemMa €MKOCTHOro NpoOHMKA HanNpsPKEHUs C 3MeKTPOCTATUYECKUM SKPAHOM

PucyHok XK .4,
NNCT 2

K.4.2 Metoa namepeHna nNpu oLeHKe BITUAHWUA BHELLUHEro aNeKTpuvecKoro nons

BrinsHne BHELWHEro 3MeKTpuYecKkoro nons, 0d6ycnoBrneHHoOe 3NeKTpoCTaTUYECKOW CBSA3bIO NPU  OrPaHnYeHHON
3PPEKTUBHOCTU IKPAHNPOBAHUA, OLEHUBAIOT NPOBEAEHNEM U3MEPEHUN HA N3MEPUTENBHON YCTAHOBKE, MNPUBEOEHHOW
Ha pucyHke K.5. MamepeHnsa npoBogAaAT B cnegylowen nocnegoBatelibHOCTU:

a) namepstoT koaddpununeHT kanmbpoeku F, = 20 Ig |V / U], npumeHaa meton, ykasaHHbin B 2K.2;

6) pasmelwarT eMKOCTHOW NPODOHUK HaNPsKEHUSA B KANMMOBPOBOYHOM Brioke psaaoMm ¢ kabenem Ha pacCcTossHUK
S OT Kabens, paBHOM 1 cMm (CM. puUCyHOK 2K.5);

Kanubposo4Hbln BI10K BHyTpeHHUI nopT (MopT 2)
BHewHuy nopT (NopT 1) BHyTpeHHUN nopT Kabenb BHewHW nopT (NopT 2)
(nopT 1)
[eHepaTop cUrHanos
Y- !
| | Nameputens NPT

:

ATTeHoaTop

10 ob V

S

| @

A

J—

BHYTpEeHHUI NOPT 3a3eMITeHns BHeLWHWM nopT

323eMIEHUA
[opT 3a3eMneHuns

Nameputens NPT

I
EMKOCTHOW NPpoBHUK HaNpmKeHns BbixoaHoOM nopT _!
|
] @\
|
|
|

_ ————A

S — PacCToAHUE MEXAY kabenem U BHELLHUM SAMNEKTPOLAOM EMKOCTHOIO I'IpOﬁHMI(a HallPAXEHUA

PH('}yHOI{ K5 — MSMEDHTEJ’II:HEIFI VCTaHOBKa A4IlHd namepeHund rnogaprieHnd BITWMAHUA
BHEWHEIO 3NEKTPUYHECKOIO MNoJid 3a CHeT 3KpaHNpPOBaHWA
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B) NOACOEOMHSAIOT MOPT 3a3eMneHnsa NpobHUKa K BHYTPEHHEMY MOPTY 3a3zemMNieHuss kannbposo4vHoro brnoka. [oa-
COEAUNHSIOT BHELWHUW NOPT 3a3eMIeHnst KannbpoBoyHoOro 6ioka K nnacTtuHe 3a3eMIeHUs;

) NOACOEANHSIOT FEHEPATOP CUMHAINOB C BbIXOAHBIM MONMHbIM conpoTusneHnem 50 Om K BHeWwHeMy nopTty 1 yepes
arTeHtoaTtop ¢ 3aryxaHuem 10 ab;

) nogcoeauHaT mnameputens VIPI ¢ BxogHbIM  NOMHbIM  conpoTtueneHnem 50 OM K BHEWHeEMY NopTy 2 u
HarpyxarT BbIXOAHOW NopT npobHuka Ha conpoTtmBnenmne 50 Om. M3mepsaroT ypoBeHb curHana Vo B yCTAHOBMNEHHOWN
nornoce 4acTorT;

e) nogcoeanHsoT nameputens VPI K BbIXOQHOMY MOPTY NPODHUKA N HArpy»aroT BHELWHUW MOPT 2 Ha COMPOTUB-
neHne 50 Om. NamepsawT ypoBeHb curHana Ug B yCTAaHOBIIEHHOUW MNONOCE YacToT;

X) pacCHUTBIBAIOT NO U3MEPEHHBIM 3HAYEHUSM YPOBHEWN cUrHana koaOuunUeHT NogaBneHnst BNMMAHUA BHELLHENO
ANEKTPUHECKOro NOMs 3a CYET 3KpaHUpPOBaHUA NPOBHUKA, NCMONb3ys BblpaXeHue

Fe=F, 1 (Vs /! Ug). (7K.2)

K.5 UmnynbCcHana xapakTepnucTuka

= MKOCTHOW NPODHUK HANPSHKEHUSA MUCMONb3YIOT COBMECTHO ¢ nameputenem VP, n ero KOHCTpyKUMS HE OOITKHA
OKa3sblBaTb BNusiHUs Ha paboty VPI1. Tak kak B COCTaB €MKOCTHOIO NPOBHMKA HaNpshKeHUA BXOAUT akKTUBHAS CXEMa,
HeOBXOAMMO 3HaTb €ro UMNYNbCHYK XapakTepucTtuky. WMnynbCHYKO  XapakTeEPUCTUKY EMKOCTHOro npobHuka
N3MEPAIOT C NOMOLLBIO FreHepaTopa WMNyNbCOB C Xapakrepuctukamm B cootBetctBum ¢ [TOCT P 51318.16.1.1,
rnpunoxeHus b, B, ans nonocebl YactoTt bB.

[TpnMedyaHne— YanTbiBasli TPYAHOCTE U3MEPEHUS UMMNYITbCHON XapPaKTEPUCTUKU E€MKOCTHOINo NpobHMKa
HaNpsPKeHUs1 ¢ MOMOLLBIO FreHepaTopa UMMyNbCOB, MNPOBEPKA «UMMNYMBbCHOW CMOCODHOCTUY BO3MOXHA MNPOBEAEHUEM
N3MEPEHUN €ro NMUMHENHOCTU NPU Nnogadve CUHycomaanbHbIX CUTHANoOB, NUKOBOE 3HAYEHME KOTOPbLIX PaBHO MNMUKOBOMY
3Ha4YeHnl wumnynbca. [lpoBeaeHne JaHHbIX U3MEPEHUN BO3MOXHO, TaK KAk B KOHCTPYKLUUM €MKOCTHOIo npobHuka
HaNPsPKEHUS OTCYTCTBYIOT AETEKTOP U NONocoBOon hunbtp. Ansa MuHMMM3aumm amnnutygbl OTPAXXEHHOro curHana npu
NCMNONb30BAHMMN KOAKCUANbHOIO Kabensa mexay reHeparopomM CUrHanoB N KannbpoBOYHbIM BITOKOM MOXET NnoTpebo-
BaTbCHA BKIIOYMEHME aTTeHwartopa. Ecnm ctabnnmnsaymsa 4acToTHOM XapakTepucTuKM HeobssaTenbHa, aTTeHlaTop He
TpebyeTcs.

MiMnynbcHasi XxapakTepucTuka reHepartopa mmnynbcoB gomkHa 6beite 0,316 mkBc B nonoce 4vacrtort o1 0,15 go
30 Ml'u B cootBetctBuM ¢ FOCT P 51318.16.1.1, mabnuya 6.1. CnekTp curHana reHepartopa nmnysibCoB NpPakTUYecku He
MmeHsieTcst 4o Yactotel 30 MlTu. TlpubnuxkeHHoe 3HaYeHWe WUPUHBbI UMNYNbCa T ONPeaensieTcsl N3 ypaBHEHUS

t=1/(nf,). OK.3)

[pn f,, = 30 MlI'y 3nHadeHne 1 = 0,0106 MKC.
AMNNUTyay nmnyneca A onpegensioTt no popmyne

A=0,316/t=29,8 V. (7K.4)

N3 hopmynel OK.4) cnepyert, 4TO eMKOCTHOW NPOBHUK TOKA AOIMKEH COXPaHATb IMHENHOCTB MNPU NOZAYE Ha HEro
CUHYCOMAAaNbHbIX CUTHaANoOB ¢ amnnnTyaon Hanpsixkenmsa go 30 B. JIMHEMHOCTb NPODOHUKA NMPOBEPSIOT N3MEPEHUEM
kKoathpuumeHTa kKanmbpoBKM F, Npyv yBENUYEHUU aMNNUTYAbl HaNpshKeHUsA reHepartopa curnanos ao 30 B.

K.6 3aBncnmocTtb KoadhdhmnuneHTa KanmopoBKn

KoadhdpurumneHTt KanmbpoBKN €MKOCTHOIo NpobHUKa ToKa 3aBUCUT OT AMamMeTpa UCMbITYeMoro Kabens n ero nono-
XXEHUS BO BHYTPEHHEM 3anekTpoae npobHuka. [Npun namepeHnn KoHaykTueHbliX VPl Heobxoammo 3HaTb TOYHOE 3HAaue-
HUEe KO3 dnumeHTa KannbpoBKM eMKOCTHOIo NpodbHuka. PacueT koahdumumneHta kannbpoBkn ansa kabens noboro tmna
npeacTaensaeT CNoXxHyto 3agadvy. [loatomy ObINO NPOBEAEHO NCCNeA0BaAHME OUEHKN BNUSIHUA KOHUrypaumm kabenst Ha
KO3MDDUUMEHT KaNnMOPOBKN €MKOCTHOIO NMPOOHMKA HANPSIKEHUS.

Ina kabenen pasnuyHbIX TUNOB U UX Pa3fIMYHOIO OTHOCUTENBHOIO PAaCnoONOXEHUs B U3MEPUTENBHON YCTAHOBKE
NPOBOANNNCL CPaBHEHUA 3HAYEHUN KO3IMDPUUMEHTOB KAaNnMOPOBKK, MNOMYYEHHbIX PACYETHbIM NYTEM U B pe3ynbraTe
namepeHmnn. KWamenenne koahdunumeHTa KanmbpoBKMU NP U3MEHEHUU MONOXEHUA KAabenst BO BHYTPEHHEM 3NeKTpoae
€MKOCTHOIo NPobHMKa HanpsXXeHust nokasaHo Ha pucyHke XK.6. [pu npoBeaeHUn 3KCNEPUMEHTOB Kabernb 3ameHsncs
MeOHbIM LUTbIPEM.

CnnowHas nuHna Ha pucyHke 2K.6 nnnicTpupyeT pesynbrartbl pacyeToB B 3aBUCUMOCTU OT M3MEHEHUS EMKOCTU
MEXAY BHYTPEHHUM 3NEKTPOAOM U Kabenem, a TOYKaMM OTMEYEHbl U3MEPEHHbIE 3HAYeHUs. Pe3ynbraTbl pacyeToB
XOpPOLWO COrnacyTcs ¢ AaHHbIMKU namepeHnn. MOXHO caenaTb BbIBOA, UTO KO3MMPUUNEHT KanMBPOBKU €MKOCTHOIO
NPOOHUKA HANPSPKEHUS HE 3aBUCUT OT PacnonoXeHust kabensi BO BHYTPEHHEM 3MEKTPOAE NPU  3HAYEeHUN Koahduum-
eHTa cMmelweHns He bonee 0,8. Takum obpasom, AN MUMHUMU3ALUUK MOTPELLHOCTU U3MEPEHUN Heobxogmmo pacrnona-
ratb Kabenb, B KOTOPOM BbINOMHAKOTCH U3MEPEHUS, NO OCUA BHYTPEHHErO 3NEKTPOAA EMKOCTHOrO NnpobHUKa.
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OTknoHeHWe, ob

CnopHoe 3HaveHue bia = 10;
Cp =5nd

OTKNoHeHue, ob

20
15
Pac4yeTHble 3Ha4YeHUsA
10
5
0
0 50 100 150 200
5 OTHOWeEeHne pagnycos b/a
-0,2 0 02 04 06 08 10 1.2 & — N3mepeHHble 3HadveHuns (Kabens),
KoachduumneHT emewenns g/(b - a) O — U3MepeHHLIe 3HaYeHUs (MegHbIR WThIPh)

a — pagunyc kabena;, b — BHYTPEHHUN paguyCc BHYTPEHHEro a — paguyc kKabensa, b — BHYTPEHHUU paguyCc BHYTPEHHEro

ANEeKTpoaAqa, C—BHYTDGHHHIFI PpaanyC BHeLWHero JSIeKrpoaada, IJ1EKTpoAd
g — pPdCCTOAHME MeXy UeHTpaMWn BHYTpPEHHEero J3JeKTpoad
h kabens [TpnmedaHwne - [lo BepTUKanbHON OCU yKa3aHO
OTKINMOHEHNE KO3 dPULMeHTa KanmbpoBkn F, OT pac4eTHOro
PucyHok 2K.6 — OTknoHeHne ko3 uuneHTa 3HAYeHWS MPU ONMOPHOM 3HauveHun b / a = 10
KannbpoBKN NMPU U3MEHEHUN NONOXEHUSA Kabens
BO BHYTPEHHEM 3MEKTPOAE eMKOCTHOTrO PucyHok XK.7 — PeaynbtaT uccnegoBaHusi 3aBUCUMOCTU
NpoOHMKa HanpsiXeHus kKoathdpuuneHta KanubpoBKM €MKOCTHOro npobHuka

HanpsbkeHns1 OT paguyca kabens

OTKNOHEHNE KO3 PUUMEHTA KAaNMBPOBKM €MKOCTHOIO NPobHMKA HanNpskeHuns F,, Aab, OT pacyeTHOro 3Ha4YeHus
B 3aBMCUMOCTW OT paguyca kabensa nokaszaHo Ha pucyHke 2K.7. CnniowHasa NMHUS NNNIOCTPUPYET pe3ynbTaTthl PacyHeToB
3Ha4YeHunsa F, , BbINOJTHEHHbIX NO PopmMyIe

12 1 2ne 4\
Cp IogeQ
F, = 41
42 1 2me 41 (K.5)
C b
P loge
Aref

[ae € — OAU3NEKTPUYECKAS MNMPOHNLAEMOCTb;
a,.r — paguyc kabens, UCMoSib3yeMbI B KQYECTBE OMOPHOro 3HAYEHUA.

[lpyrme KOHCTaHTbI Noka3aHbl Ha pucyHke XK.2.

3Ha4yeHus1 emkocTn C,, a TaKke KOImPUUMEHTa yCUNeHns ycunutensi ¢ HU3knM BbIXOOHbIM COMPOTHBINEHVEM
NONy4€Hbl  N3MEPEHUNEM.

JKBUBAINEHTHLIN Paguyc Kaxgoro kabensa onpeaeneH ¢ y4eToM CyMMAapHOW nnowagn nonepeyHoro cevYeHus
BCEX NMPOBOAOB, BXOAAWMX B Kabenb, U COOTBETCTBYET NOLWAAN NONEPEYHOIO CeYEHU MeaHOro Wwibips. Yncno NnpoBo-
noB B Kabene meHsnock o1 1 go 12. Ha pucyHke 2K.7 BMAHO, YTO pacyeTHbIE 3HAYEHUS XOPOLLO COrnacyrTCs C pesynb-
TATOM N3MEPEHUS NPU UCMNONb30BAHMN MEOQHOro WTbipsAa. PasHnya mexagy namepeHHbIMU pesyrnbratamMmn Ans pearnbHO-
ro kabens v pacyeTHbIMU 3HAYEHUAMM HaXoauUTCsl B npeaenax 2 ab. 3T1OT pe3ynbrar rnokasbiBaeT, YTO KOIPPULUNEHT
KannbpoBKKU MOXET OblTb NPUONMXEHHO onpeaeneH ¢ NOMOLWbIO BbipaxeHus (PK.5) ¢ yyetom nnowaan nonepe-vHoro
CEYEHUA KaKaoro kabdbens.
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[MpunoxeHne U
(cnpaBo4HoOe)

O60ocHOBaHUe MWUHUMANbHOro KoadhuuMeHTa pa3BA3KU MeXay 3aXXKMMaMK
ceTu NuTaHuA U 3axnmamum «cnbityemoe TC» / «<U3meputens UPIM»
V-06pa3Horo akBuBaneHTa ceTyu NUTaHuA

[na ymeHbweHns BNUSAHUSA MOJNHONro CONPOTUBMNEHUSA CETU MUTAHUA, 3HAYEHUE KOTOPOW SBISAIETCHA HeEonpeae-
NEHHbIM, HAa BXOAHOE MoIHOEe conpoTueneHne V-o6pa3sHoro 3KBMBAarneHTa CeTu NUTaHus cnegyeT yCTaHOBUTbE MUHMU-
ManbHbIN KO3IMMPUUNEHT PA3BA3KM MeXAy 3axXmmamum ceTn nutaHus u pasbemom «Wameputens VPI» npun onpepge-
NEHHON Harpy3ke Ha 3axumax «cneityemoe TCy». Npn onpeaeneHnn  koadpdpuuneHTa pasBsi3kM HEODBXOOAUMO YUUTbI-
BaTb pasnun4yHble Tunbl V-06pasHbiX SKBMBANEHTOB CeTU NuTaHus. Cxema namepeHus KoadbdnumeHtTa pasBsi3ku rnpuBe-
AeHa Ha pucyHke .1.

40 ob

IaKUMbI
ceTu

NamepuTtens
NPT

50 Om

[TpnmeyaHwne — HanpsxkeHne Uy namepsot otaensHO npu Harpy3ke nctovHmka nutanma 50 Om. Hanpsike-
HUe U, MOXeT BbiTb M3MepeHo Ha 3axumax «cneityemoe TC» unm Ha pasbeme «Nameputens VPI» (B 4.7.2 ycTaHOB-
NEeHo, YTO HanpsbkeHne U, Heobxoanmo onpegensitb HA pasbeme «Nameputens VPTM»).

PncyHok N.1 — Cxema namepeHuns kospduumneHta pasBsa3ku

[Tpn 3HaveHunn conpotuBnenns R, = 4 950 Om koathduumeHTt pasesaskn (20 log U,/Us) paseH 40 gb. Ecnn npwu
OAHHOM 3HadYeHn R, 32XMMbl NUTAHUS 3AMKHYTb HAKOPOTKO UITN PA30OMKHYTb (PEXUM XONOCTOro Xoaa), W3MEHEHUe
conpoTtmBneHns Ha 3axumax «Kcnbityemoe TC» coctaBut 1 %. CnepoBaTtenbHO, 4TOObI BMUSIHME COMPOTUBIEHUA
CeTU NUTAHNS Ha CONPOTUBNEHNE 3KBMBANEHTa CeTU NMTaHns bbino orpaHnyvyeHo 3HadveHnem 1 % , Heobxoamuma pa3Bss-
ka 40 ab (nopsaok mnamepeHuns koadhPuuneHTa pasBa3ku npueBeaeH B 4.7).

[lon oueHke HeonpepeneHHoctn wnamepennsa NPI1 ¢ npumeHeHmem 3KBMBaAneHTa CeTU B COOTBETCTBUM
c TOCT P 51318.16.4.2 npuHATO, 4TO AONYCTUMOE OTKITOHEHUE BXOQHOrO MOMHOr0 CONPOTUBIIEHUA 3KBUBAlEHTa CeTU
coctasnset 20 %, n BNusiHMe CONPOTUBIIEHUA CO CTOPOHLI CETEBLIX 3a>XMMOB HE YYUTbLIBAETCA.

[apaHTnpoBaTb OTCYTCTBME TAKOro BIIMAHUA HE npegcrtaBnsercsa BO3MOXHbIM. OgHako npu paseaske 40 gb
COXpaHsieTcst 4onycTumoe OTKnoHeHne 1 % Aans ydera BIMsHUA CONPOTUBIEHUA CO CTOPOHbI CETEBLIX 3aXXMMOB. Hanpwu-
MEp, ecnn HeonpeaeneHHocTb nameperHus VP, obycnoBneHHass OTKNOHEHMEM BXOAHOrO MOJIHOMO COMNPOTUBIIEHNS
SKBMBAanNeHTa cetu nutanus, paeHa 2,6 ab (em. TOCT P 51318.16.4.2, npunoxerue A, nyHkm A.2), TO cocTaBnsiowas
OAHHON HeoNnpeaeneHHOCTN 3a CYEeT HEW3BECTHOro 3Ha4YeHUs1 NONMHOro CONPOTUBIIEHUA CETU NUTaHUA OyaeT paBHa
0,13 ab.

[Tpn koatppuumente pasesaskm 40 ab BNnsiHWE HArPy3KM HA CETEBLIX 3aXMMaxX Ha KO3MPPUUNEHT KanNnnbPOBKYK
SKBMBAIEHTaA CETU NMUTAHUSA OrPaHNYEHO U 0bnerYeHo ocnabneHne NomMex, AENCTBYIOWMNX B CETU NUTaAHUA, A0 YPOBHSA
HUXe KpuTudeckoro. ononHutenbHoe nogaBneHne rnoMmex MOXeT ObiTb AOCTUIHYTO 3a c4eT unsrpayum.

OnbIT Npon3BoauTENen CBUAETENBCTBYET O BO3MOXHOCTU AOCTATOYHO NPOCTbIMK Crocobamm nony4HnTb 3HAYEHNE
kKoathpuumneHTa pasesa3ku, pasHoe 40 gb (ecnn pgaHHoe 3Ha4YeHune pa3sBsA3KM elle He obecrneyeHo), Hanpumep, NyTeEM
YCTAHOBKM KOHAEHCAaTOpa Mexay 3aXmmamnm CeTU NMUTaHUA U 3EMIEN.
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[MpunoxeHwne K
(cnpaBo4HOe)

ObocHoBaHuUue AONYCTAUMOIo OTKNOHeHUA aprymeHTtTa BXOoOHOrIo
noJyiIHOro conpotTuBliieHuUA V- 06p33Horo JKBMUBAlieéHTa cetTnn iMTaHnuA

3HayeHne HeonpeaeneHHocTn wuamepennn Ugs,, YcTanoBneHHoe B [OCT P 571378.16.4.2 ona n3mepeHus
MPI1 ¢ npumeHeHnem 3KkBMBanNeHTa CeTU MUTaHUA, PacCYUTbIBANOCbH HA OCHOBAHUWU «Kpyra HeornpegeneHHocTtn» AZ;,
(cMm. pucyHok K.1), KOTOpbIN MOXHO TakXe Ha3BaTb KPYroMm AONYCTUMbIX OTKIMOHEHUW MOMHOMO COMPOTUBIIEHUS.

[ paHULbI 3HA4YEHUS aprymeHTa

[paHuLbl 3HaYEeHUA MOOYNS
/" nonHoro conpoTUBIEeHUA
/X Kpyr oonycTMMbIX OTKITOHEHWUN
4

" no FOCT P 51318.16.4.2
¥ * [MonHoe

conpoTtuenexne SCIT

0 Om 50 Om
Mogaynb nonHoro conpoTtuenexHns, OMm

PucyHok K.1 — OnpegeneHne gonyctuMbIX OTKNOHEHUN 3HAYEHUA
MOAYI1S1 MONHOro COMNPOTUBIIEHMSA U apryMeHTa

OOHaKko CyWeCTBYOWME aHanm3atopbl Uenen He MO3BONAKT OnpegennTtb KPpyr 4onycTuMbIX OTKITOHEHUW AN
NONHOro conpoTtuenenns. Ansa aton uenu moxeT noTpeboBaTbCa AOMONHUTENBHOE nMporpammHoe obecneveHune. [lo-
ATOMY PEKOMEHAYETCH OOMONTHUTENBHO K YCTAHOBNEHHOMY TPeBOBAHMIO B 4acTU AONYCTUMOrO OTKITOHEHUSA 3HAYEHUS
MOV NONHOro conpoTMBNeHnst Aobaentb TPeboBaHME K 4OMYCTUMOMY OTKITOHEHUIO apryMmeHTa MOSTHOro COnpoTUBIIE-
HUA.

B cootBeTcTBUM C pucyHKOM K.1, ncnonbays TpuroHometpudeckne pyHkummn, nonydaem npun A|lZ| / |Z| = 0,2 gony-
CTUMOE OTKIIOHEHWNE apryMmeHTa NONHOoro conpotmenenna AQ = 11,54°,

B kayecTBe TEOPETUYECKON OCHOBbLI BbIYUCIIEHNS HEOMPeaeneHHOCTU U NOBTOPAEMOCTN Pe3yribraToB U3Mepe-
HUA KOHAYKTUBHbLIX MOMEX C nomowbio V-06pasHoro skBmBaneHTa cetun uncnonbayertca [5]. Onsa oObsiCHEHMA BNUAHUS

OTKNOHEHUW aprymMeHTa nofHOro conpotusnenmnsa V-obpasHoro skBMBaneHTa cetm MoryT ObiTb UCMOMb30BaHbl YpaBHE-
HUsA (B), (5) na [5]:

AUp  Zgo + 443 (Aa : AUJ) 240 (Azm AZd] (K1)
Unt  Zg+Zip \8 Ugo) Zg+Zin\ Z13  Zgo )’ |
rae U, — ncTnHHoe nokasaHve HanpsxeHns nameputens VIPl1, cooteetctBytowero tpebosannam FfTOCT P 51318.16.1.1,
B naealribHbIX YCIOBUSAX;

Zi2— vaeanbHoe BXOOHOE MOJSIHOe ConpoTmeBrieHne V-ob6pasHoro sKkBMBareHTa ceTyu NuTaHus,;

Lin = £13+ Al

Zq0, Ugg — WCTUHHBIE 3Ha4YeHnAa napameTtpoB ucrodHuka UPIT (T.e. ncneityemoro TC);

dg — WCTUMHHOE 3HauveHne koaddpuuneHTa kanmbposkn V-o0bpasHoOro akBuBareHTa cetu,

AU, Aa, AU, AZ;,, ALy — OTKNOHEHUA OT UCTUHHBIX UNN naearnbHbIX 3HAYEHUM.

Ona onpegenennsa BNMAHUA OONYCTUMbIX OTKINOHEHNU aprymMeHTa rnosiHOro COnpoTUBIIEHNA HAa 3HAY€HWE Heorpe-

OEeNeHHOCTU namepenus, coctasnsawwme Aa, AUyun AZ,; moryT ObITb NPUHATHI PpaBHBIMW HYIMIO, TOrA4a UCMONb3yA ypaBHe-
HUsA (6), (7) B [5], nony4yaem

AU, Z 0 (Azm ) AZ;,
_ = : K.2
Unt Zg +Zin\ 443 2 Z43 (K.2)
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ADConTHOE 3Ha4YeHne KoahPuumeHTa ¢, Kak QYyHKUMM PA3HOCTU apPryMEHTOB @ = Ozin — Qg0 = Pach — PuTe MOSMHbIX
conpoTuBneHnn Z,n L o = Zytec NPUBEOEHO B [3], pUCYHOK 15, ANA HECKONBbKUX 3HAYEHUW COOTHOLWEHUA (Z13/ Zyg |.

ADcontoTHOe 3HadveHune koaddunumeHtTa ¢, BbINo paccHNTaHO ANS HECKONBbKUX 3HAYeHUN Opute (0°, —45°, — 90°),
¢ scn (0°, 30°, 46°), |Z43/ Z40]| (0,1; 0,2; 0,4, 0,8; 1,0; 1,4)n 0A 30 (-23°; —11,5°%; 11,5°; 23°).

ABcontoTHOE 3HaveHne Koadduunenta AZ;,/ Z1a NPUHATO paBHbiM 0,2 (T.€. 3HAa4YEHUI0 MaKCUMaIibHO A0MNYCTUMOTO
OTKNOHEHUS1 MOAYNS1 BXOAHOro nonHoro conpotueneHusa JCI1).

[na cpaBHEHNA OTKIMOHEHUN HaNPsi>XXeHUA, BbI3BAHHbLIX OTKIIOHEHUEM aprymMeHTa MNOJIHOro COnpoOTUBIEHUSA, YPOB-
HW HanpsbkeHUs paccynTbiBanucb no opmyne

AU
201g| 1— =
g( U ) . (K.3)

CpaBHEHME OTKINOHEHUN HaNPAXXEeHUA MPOBEAEHO MNPU AQsyen = —23° U AQaen = —11,5%, a Takxke npn AQyepn = 11,5°
N AQyen = 23°, T.e. paccunTtaHa pasHOCTb 0 OTKITOHEHUWN YPOBHS HanpsbKeHus npu 23° 1 ypoOBHSA HaNPshKEHUS Mpw
11,5°. [lpn aTOM nony4eHbl cregylowme pesynbraThbi:

-NpU @ p1e = 0° U @z = 0° pasHocTtb 0 = 0,018 ab (max);

-NPUN @ p1c = —45° N Qe = 46° pasHocTtb 0 = 0,27 b (max);

-NPU @ e = —45° N Qacpn = 30° pasHocTb o = 0,86 gb (max);

-Npn @ e = — 90° N Qo = 46° pasHocTb o = 3,07 gb (max).

CpaBHEHME OTKITOHEHUU YPOBHSA HaMNpPsKeHUs npu AQaecn = 23° U AQyeq = 11,5° nokasbiBaeT, YTo Ha MOBTOpSAe-
MOCTb PEe3yrbTaTtoB U3MEPEHUN BIUAET HE TONIbKO MOAYMNb MOMNHOMO CONpoTUBIEHUSA V-006pasHOro 3kBMBalieHTa CeTw
NMUTaHWA, HO TaKXKe YacToTa (KoTopast onpeaenser O5epn) M 3Ha4veHne apryMmeHTa Qpre (CM. Takke [5], pucyHok 15). Takum
o6pa3om, NPoBeAEHHbIE pPacYeThl MNOKA3bIBAKT, YTO HEAOCTATOYHO ONPeaennTb AONYyCTUMOE OTKITOHEHUE 3HAYeHUs
MOOYIS1 BXOQAHOIO MOMHOro conpoTtueneHns V-obpasHoro akeuBaneHTta cetv nutanus. OrpaHndveHne gonyctmmoro ot-
KITOHEHUS1 apryMmeHTa MnonHoro conpotmenennst V-ob6pasHoro skBuMBaneHTta CeTtu nutaHus u ucnonb3oBaHne AIC co
3HaYeHUEM [AQsen maxl = 11,5° He BbidbiBaeT npobnem npu narotosneHnn V-obpasHoro 9CI1, HO ynydwaer nosTopse-
MOCTb Pe3yrbTatoB U3MEPEHUN O MOEHTUYHbIX ncnoityemolx TC.
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[MTpunoxeHwe J1
(cnpaBo4HOe)

CBefeHNUA 0 COOTBETCTBUU CCbINMOYHbIX MeXOVYHAPOAHbIX CTaHAAPTOB
HalAMOHAJlIbHbIM CTaHOApPTaM Poccumnuckou CDep,epauMM, MCNOJIb3OBAHHbBIM B HACTOALWLIEM CTaHAApTe
B KaveCTBe HOPMaTUBHbLIX CCbINOK

Tabnwuuya JI. 1

Obo3HaAYEeHWE CChIJTOMHOTo
HALMOHANBLHOrO craHgapra
Poccunckon ®eaepaunm

Obo3HavYeHne N HaMMEHOBaHUE CChINMOYHONO MEeXayHapoaHoro
cTaHgapTa M ycnoBHoe 0D03HadeHue CTeneHn ero COOTBETCTBUA
CCbIJTIOYHOMY HaUWOHANbHOMY CTaHOAPTY

[OCT P 51317.4.6—99
(M3K 61000-4-6—96)

M3K 61000-4-6: 1996 «3nekrpomarHutHas coBmectumoctb (OMC).
Yactb 4. Metoabl ncneitaHnm n namepeHnn. Pasgen 6. McnbitaHmna Ha
YCTONYMBOCTb K KOHOYKTUBHbLIM NMOMEXam, HaBeOAeHHbIM pagnoYyacTOTHbI-
mu nonsimmy  (MOD)

[OCT P 51318.14-1—2006
(CUCTITP 14-1:2000)

CUCTIP 14-1: 2000 «3nekTpomarintHas COBMECTUMOCTb. [peboBa-
HUA Anst ObITOBLIX NPUBOPOB, SNMEKTPUHECKUX UHCTPYMEHTOB N aHANorny-
HbIX YCTPOUCTB. YacTb 1. IMmuccus anekrpomarHutHbiX nomex» (MOD)

[OCT P 51318.16.1.1—2007
(CUCTIP 16-1-1: 2003}

CUCTIP 16-1-1: 2006 «TexHudeckne TpeboBaHMsA K annapartype ans
N3MEPEHUA PaaNONoOMeEX U MOMEXOYCTOMYMBOCTU U METOAbl N3Mepe-
HUK. Yacte 1-1. Annapatypa ansa namepeHuss pagmornomMmex n noMmexoyc-
TondmusocTu. MIameputensHasa annaparypa» (MOD)

[OCT P 51318.16.4.2—2006
(CUCTIP 16-4-2: 2003)

CUCTIP 16-4-2:2003 «TexHnueckue TpeboBaHUA K annapaTtype ans
N3MEPEHNSA PaAaUNONOMEX WM TMOMEXOYCTOUYMBOCTM U METOAbl U3Mepe-
HUWK. YacTb 4-2. HeonpeaeneHHOCTWN, CTATUCTUKA N MOAENNPOBAHNE HOPM.
HeonpegeneHHoCcTb namepernn B obnactn SMC» (MOD)

rOCT P 51318.22—2006
(CUCIP 22: 2006)

CUCTIP 22. 2006 «ObopyaoBaHne MHMPOPMALNOHHBLIX TEXHOMOIMNMN.
Xapakrepuctukn paguonomex. Hopmbl n metoabl nameperHun» (MOD)

[OCT P 51320—99

CUCTIP 16-2: 1996 «TexHu4yeckne TpeboBaHus K annapartype ans ms-
vmeperHnsa Pl n nomexoyctondumBoCcTn n mMetoabl uamepeHun. Yacto 2.
MeTtoabl namepennn Pl n nomexoycrtonumeoctmn» (MOD)

[OCT P 51700—2000

MCO-T Pekomengauymna 0.9 (1988) «/N3ameputenbHble Cxembl Ans On-
peaeneHns CTeENEHN acMMMeETPUn oTHocuTenbHO 3emnny (NEQ)

[OCT 14777—76

[OCT 30372—95/TOCT P 50397—92

MOK 60050-161:1990 «MexagyHapogHbi 3MEKTPOTEXHNYECKUN CNO-
Bapb. [NaBa 161. GnektpomarHuTHas coBMmecTumocTby (NEQ)

CTaHOAPTOB:

[TpnmeyaHune—B HacToswen Tabnuue ncnonb3oBaHbl cnegyowme 0603Ha4YeHUs CTENEHN COOTBETCTBUS

MOD — moandmnumnpoBaHHbIN CTAHOAPT;
NEQ — HeakBMBaneHTHbIV CTaHOAPT.
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Bbubnuorpadcus

TexHnueckne TpeboBaHuA K annapaTtype Anss U3MepeHust pagnornomMmex u rno-
MEXOYCTOMYMBOCTU N MeToabl namepeHmn. Yactb 2-1. MeTtoabl U3MepeHUs
PagnoONnoMex U NOMexoycTtondmBocTu. MamepeHnsa KoHAYKTUBHBLIX NMOMEX

TexHnueckne TpeboBaHUs K annapatype ans MU3MepeHus pagunonomex u no-

MEXOYCTOUYMBOCTN N METOAbl U3MepeHnn. Yactb 3. TexHuYeckme OT4YeTb!
CUCTIP

MexayHapoaHbin 3NEeKTPOTEXHNYECKUN crnoBapb. [naea 161. Qnekrtpomar-
HUTHAs1 COBMECTUMOCTb

ObopygoBaHne MHPOPMALUMOHHBIX TEXHOMNOIMN. XapakTEPUCTUKN pPagnono-
Mex. Hopmbl 1 metoabl N3MepeHun

TexHnueckue TpedboBaHUA K annapaTtype Anst U3MepeHust paguornomMmex u rno-
MEXOYCTOMYMBOCTU N MeToabl uamepeHun. Yacrte 4-1. HeonpegeneHHOCTH,

ctatuctmka m mogenupoBaHne HOpM. VIHCTpyMeHTanbHast CcoCcTaBnsalowas
HeonpeaeneHHOCTn N3MepPeHUN

MarHnTtHble uenu n TpaHcdhopmMmaTopsl
Bonpocol, Kacarowmecss aCMMMETPUN NUHUA nepegavm OTHOCUTENbHO 3eMIU

[TpOBHMK ANA N3MEPEHUS BNEKTPUYHECKON aCUMMETPUN CETEN N YCTPOUCTB
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YK 621.396/.397.001.4:006.354 OKC 33.100 902

KntoyeBble crnoBga: SJ1EKTPOMaAlHATHaA COBMECTUMOCTb, SKBUBaJ1E€HTbI CETU, I'IDC)GHI/II(I/LI yCTpOIZCTBa CBA3N, K3ME-
PUTEJTb UHAYCTPUAlIbHBIX PadNONoMeEX, UCTNbITyeEMOE TEXHNHECKOE CPEACTBO, METO/bI MCNbITAHUIA
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