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MNMpeancnoBue

Llenn, ocCHOBHble nMpuHUMNBLI K o0bwue npaBuna npoBedeHns paboT no
MeXrocyaapcTBeHHOM cTaHgaptusauumn yctaHosrieHbl [OCT 1.0 «MexrocygapcTBeHHas
cuctema ctaHgaptusaumn. OcHoBHble nonoxeHusi» n FOCT 1.2 «MexrocyaapctBeHHas
cucteMa ctaHgaptusaumn. CtaHgapTbl MEXrocydapCTBEHHbIE, NpaBuna n pekoMmeHaaumm
No MeXrocyaapCTBeHHOW cTaHaapTudaumun. MNpasuna paspaboTkun, NPUHATUS, OOHOBMNEHNUSA
N OTMEHbI».

CBepeHus o cTaHpgapTe

1 NoAroTtoBJEH O6wecTtBOoM C OrpaHnUyYeHHoOMn OTBETCTBEHHOCTbLH
«MegrexctaHgapTt» (OO0 «MepgrexcrtaHgapT») Ha OocHoBe COOCTBEHHOro nepeBoga Ha
PYCCKUIN A3bIK aHIOSA3bIYHON BEPCUN CTaHAapTa, yKa3aHHOro B NyHKTe 5

2 BHECEH ®epepanbHbiM areHTCTBOM MO TEXHUYECKOMY PEryriMpoBaHUO W
MeTpOonornu

3 TPUHAT MexrocygapCTBEHHbLIM COBETOM MO CTaHZapTu3auuu, MeTpororum wu
cepTumkaummn (NPOTOKON OT 202_r. Ne )

3a npuHsATUE NporonocoBanu:

KpaTtkoe HaumeHoBaHne | Kog ctpanbl no MK CokpalleHHoe HaMMeHoBaHue
ctpanbl no MK (MCO 3166) |(MCO 3166) 004-97 HauWoHanbHOro opraHa no
004-97 CTaHgapTusaumm

4I'Ip|/1|<asoM (De/:l,epaanoro areHTctBea No TEeXHU4YeCKoOMy peryrnmpoBaHnUio WU

MeTporiormn ot 202 1. Ne MEXroCcyaapCTBEHHbIA CTaHOapT
FOCT ISO 14117-2022 BBegeH B [OENCTBME B KayeCTBE HaLMOHaNbHOro craHgapTa
Poccuinckon depepaunm ¢ 202_ .

5 Hactodawmn ctaHgapT ngeHTuyeH mexayHapogHomy ctaHgapty I1ISO 14117:2019
«AKTUBHbIE UMNIaHTUpyemble MeauLuHCKmne n3genus. OnekTpoMarHuTHas
COBMECTUMOCTb. MpoTokonsbl NCNbITAHUN Ha COOTBETCTBUE TpeboBaHnem
31IEKTPOMarHMTHOM COBMECTUMOCTHU UMNNaHTUPYEMbIX KapaAnoCTUMYISTOPOB,

UMMAAHTUPYEMBIX KapAMOBepTEpPOB-AenbpUNNATOpOB N KapauopeCUHXPOHU3ATOPOBY
(ISO 14117:2019 «Active implantable medical devices —Electromagnetic compatibility —
EMC test protocols for implantable cardiac pacemakers, implantable cardioverter
defibrillators and cardiac resynchronization devices», IDT).

MexxgyHapogHbld cTaHgapT paspaboTtaH nogkomutetoM SC 6 ISO «AKTUBHbIE
nMnnaHTaTel» TexHudeckoro komuteta 150 «MMnnaHTaTbl NS XUpyprumy».

Mpn NpuMeHeHNn HacTosIWEero ctaHgapTa PeKOMeHOYyeTCs MUCNofb30BaTb BMECTO
CCbINTOYHBIX MEeXOYHapOOHbIX CTaHOAPTOB COOTBETCTBYHOLIME UM MEXIoCydapCTBEHHbIe
cTaHOapTbl, CBEAEHNSA O KOTOPbIX NpUBeAEHbl B 4OMOSIHUTENbHOM NpunoxeHnn JA

6 BBEJJEH BMNEPBbIE
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UHpopmayus o esedeHuu 8 delicmeue (npekpaweHuu deldcmeusi) Hacmosiueao
cmaHOapma U U3MEeHeHUlU K HeMy Ha meppumopuu yKal3aHHbIX 8bllie 20cydapcme
nybrukyemcsi 8 ykasamesisix HayuoHarbHbIX cmaHdapmos, u3dasaembiXx 6 3mux
eocyfapcmeax, a makxke 6 cemu WHmMepHem Ha calmax Cco0meemcmeayuux
HayuoHarsbHbIX op2aHo8 1o cmaHdapmu3ayuu.

B cnyyae nepecmompa, U3MEHEHUS Uuu OmMeHbl Hacmosuw,e2o cmaHdlapma
coomeemcmeyrow,asi uHgpopmauyusi bydem onybriukoeaHa Ha ogbuyuaribHOM UHMepHem-
catime MexaocydapcmeeHHo20 cogema [0 cmaHOapmu3ayuu, Memporsoauu U
cepmucbukayuu e kamarozae «MexeocydapcmeeHHble cmaHdapmbiy»
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MNMpeancnoBue

EBpasunckmii coBeT no cTaHgapTusauuu, metponormm mn ceptudukaummn (EACC)
npeacraBnser cobon pervoHanbHoe OO0bedMHEHWE HauMOHamnbHbIX OpraHoB Mo
cTaHgapTu3aumMm rocygapcts, Bxogswmx B CoapyxectBo Hesasucumbix ocygapcts. B
AanbHenwem  BO3MOXHO BcTynneHne B EACC  HauMoOHanbHbIX  OpraHoB Mo
cTaHgapTu3aumm gpyrmx rocygapcrs.

Llenn, OCHOBHble NPUHUMMNLI KM OCHOBHOW MNOPSAOK MpoBedeHnss paboT no
MeXrocyaapcTBeHHOM cTaHgaptmusauumn yctaHosrneHbl TOCT 1.0 «MexrocynapCTBeHHas
cucteMma ctaHgaptusaumn. OcHoBHble nonoxeHus» n TOCT 1.2 «MexrocynapcteeHHas
cuctemMa ctaHgaptmsaumn. CtaHgapTbl MEXTOCyAapCTBEHHbIE, NpaBuna n pekoMmeHaaumm
Mo MeXrocyaapCcTBeHHOW cTaHgapTusauun. MNMpaesuna paspaboTku, NPUHATMS, 0OHOBNEHUSA
N OTMEHbI».

CBepeHusa o cTaHAapTe

1 noaroToBIEH ObLwecTsoM c OrpaHn4YeHHOM OTBETCTBEHHOCTbIO
«MepgrexctaHpgapt» (OO0 «MegrexctaHgapT») Ha ocHOBe COOCTBEHHOro nepeBofa Ha
PYCCKUI A3bIK aHrMOA3bIYHOM BEPCUN CTaHLapTa, YKa3aHHOro B NyHKTe 4

2 BHECEH ®epepanbHbIM  areHTCTBOM MO TEXHUYECKOMY pPEeryrimpoBaHuiO U
MEeTpOosiormm

3 NMPUHAT EBpasuinckmm coBeTOM Mo cTaHaapTuU3aumm, MeTpPosiormm u ceptudmkaumnm
no peaynbtatam ronocosaHus B8 ANIC MI'C (npotokonom oT 202_r1. Ne )

3a NMPUHATUE NporosfiocoBasnu:

KpaTtkoe HaumeHoBaHne | Kog ctpanbl no MK CokpalleHHoe HauMMeHoBaHNe
ctpaHbl no MK (MCO 3166) |(MCO 3166) 004-97 HaUMOHanNbHOro opraHa no
004-97 cTaHgapTusayum

4 Hactoawmn ctaHgapT UAEHTUYEH MexayHapoaHoMy ctaHgapTy 1ISO 14117:2019

«AKTUBHbIE UMMNaHTUpyeMble MeONLMHCKMe nsgenus. AnekTpomarHuTHas
COBMeCTMMOCTb.  [lpoTokonbl  MCMbITAHWA  Ha  COOTBETCTBME  TpebGoBaHWEM
3MeKTPOMarHUTHOM COBMECTMMOCTM UMMNaHTUPYEMbIX KapanoCTUMYNSTOPOB,

UMNIIAHTUPYEMbIX KapaMOBepTEPOB-AePUOPUNISTOPOB U KapAMOPECUHXPOHN3ATOPOBY
(ISO 14117:2019 «Active implantable medical devices —Electromagnetic compatibility —
EMC test protocols for implantable cardiac pacemakers, implantable cardioverter
defibrillators and cardiac resynchronization devices», IDT).

MexayHapogHbin cTaHgapT paspabotaH nogkomutetoM SC 6 ISO «AKTMBHbIE
nMmnnaHTaTbl» TexHuyeckoro komuteta 150 «MmnnaHTaThl 4Na Xupyprumy.

Mpy npumMeHeHun HacTosiero craHgapTa PekoMeHAyeTCA UCMoNnb3oBaTb BMECTO
CCbINTOYHbIX MeXAYyHapOAHbIX CTaHOAPTOB COOTBETCTBYHOLUME UM MEXIOCYyAapCTBEHHbIE
CTaHOapTbl, CBEAEHUS O KOTOPbIX NPUBEAEHbI B LONOSTHUTENBbHOM NpunoxeHun JA

5 BBEAEH BINEPBbBIE
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UHpopmayuss o esedeHuu e delicmeue (npekpaweHuu oOelicmeus) Hacmosiuezo
cmaHOapma U U3MEeHeHUlU K HeMy Ha meppumopuu yKal3aHHbIX 8bllie 20cydapcme
nybrukyemcsi 8 yKazamesiax HauuoOHallbHbIX (20cydapCmeeHHbIX) cmaHOapmos,
u3dasaemMbIXx 8 amux eocydapcmeax, a makxe 8 cemu WHmMmepHem Ha caumax
coomeemcmeayruux HayuoHarbHbIX (20Ccy0apCcmeeHHbIX) opaaHoe8 rno cmaHdapmu3ayuu.

B cny4ae nepecmMompa, U3MEHEHUsI Uu/u OmMeEHbl Hacmosuwea2o0 cmaHdapma
coomeemcmeyrowasi UHghopmayusi makxe 6ydem ornybriukoeaHa 8 cemu VMIHmepHem Ha
caime MexeocyOapcmeeHHo20 coeema [0 cmaHOlapmu3auyuu, Memposioauu U
cepmucpukayuu e kamarsoee «MexeocydapcmeeHHble cmaHdapmbly.

WNckntountenbHoe npaBo odmumansHoro onybrnmMkoBaHMs HacTosILLEro ctaHgapTta Ha
TEPPUTOPMM  yKa3aHHbIX  Bbllle  rOCygapCTB  MPUHAANEXUT  HauMOHaNbHbIM
(rocynapCTBEHHbIM) OpraHamM no cTaHgapTM3aumMmn 3TUX rocyaapcTB.
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BBeneHue

Hactoawmn cTaHgapT NOeHTU4YeH ISO 14117:2019, noaroToBfIEHHOMY
nogkommtetom SC 6 [ISO «AKTMBHble uMMMNaHTaTbl» TexHuyeckoro komuteta 150
«MMnnaHTaTtbl 4na xvpyprumy.

BTopoe usgaHve oTmeHsieT u 3ameHsaeT BTopoe msgaHune ISO 14117:2012, koTtopoe
ObINIO0 TEXHNUYECKM NEPECMOTPEHO.

OCHOBHbIMW U3MEHEHUAMN MO CPaBHEHMUIO C NpeablayLWnM N3gaHnemM ABnATCS:

- pobaBneHbl HOBbIE OMpedeneHnss Onsg pexuMma MoMex U KpaTKOBPEMEHHOro
BO3OENCTBUS;

- KOHTPOJSIbHas ToYKa MeXAy MCNbITAaHWEM Ha BBOLAMMOE HanpsiKeHWe U UCnbiTaHUEM
Ha nsnydeHue ymeHslueHa ¢ 450 go 385 MI'y ons yyeTta HoBbIX 6€CnpoOBOAHbLIX YCYT;

- U3MEHeHne un YyToyHeHne 4.4, KpaTKOBPEMEHHOEe BO3AENCTBME WCTOYHMKOB
HenpepbIBHOW BOJSIHbI,

- HOBbIM MNyHKT 4.10, KacawwmMncs KpaTKOBPEMEHHOINo BO3LENCTBUA WCTOYHUKOB
HWU3KOYaACTOTHOIO 3NEKTPOMAarHUTHOroO NOns;

- pacno3HaBaHWe HEeCKOSIbKMX 3NEKTPOAHbIX BbIBOAOB, HAaNpuMep, ¢ COeanHUTENSAMN
IS-4 n DF-4;

- HOBbIN 7.4, TpebyoWnn NpeaynpexaeHns 0 pacCToOSHUN pas3fdeneHus, Korga aTo
NPUMEHNMO;

- UCKMYeHne Tabnuubl nsnyyaTenenm n 4actoT U3 NpUnoxeHus B;

- pobaBneHne HOBOro crnpaBoyHOro npunoxeHns N, onucbiBawowero ooyt
HOMEHKMATypy MHOMONOPTOBbLIX MHOFO3MNEKTPOAHbLIX CUCTEM;

- pobaBneHne HOBOro cnpaBo4YHOro npunoxeHuns O ans npegocTaBneHna MeToaa
BbIOOPOYHOrO UCNbITaHUSA ANs1 OLEHKM KpaTKOBPEMEHHOIO BO3AENCTBUS;

- obwue yTOYHEHUS!, UCNPaBNEHUs K HE3HAYMTENbHbIM NpobnemMam MCnosib3oBaHUs
n3 nsgaHms 1 n obHoeneHHoe o60CcHOBaHME.

3a nocnegHve [f[Ba AOECATMNETUS YBENUYUITIOCb KONMUYECTBO W pasHoobpasue
ANeKTpoMarHnTHeIX (OM) usnyyaTtenen, BAUSHUIO KOTOPbLIX B CBOEW MOBCEOHEBHOW
AEATENbHOCTM MOABEPralTCs NauueHTbl C aKTUBHBIMU UMMMAAHTUPYEMbIMU CepAEYHO-
cocyaucteiMn  msgenuamn.  OxumpaeTcs, 4YTO  9Ta  TEHOEHUUS  COXPaHUTCS.
B3anmogencteme wmexagy dTUMKM u3nydaTendaMm U akTUBHbIMW  UMMNAHTUPYEMbIMU
cepaeyHo-cocyaucTbiMM  n3genmsammn  (KapguocTuMynsatopamMu 1M UMNAAHTUPYEMbIMU
kapauosepTepamu-gedundpunnatopamn unu WKL) aBnseTcs MCTOYHUKOM MOCTOSHHOW

03ab04YEeHHOCTM MNaAUVEHTOB, MPOMBLILLUITIEHHOCTN W perynmpyrwmnx opraHoB, Yy4YuUTbiBad
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noTeHUManbHbIN Xn3HeobecneunBaroLLyto Xxapaktep aTux m3genvin. PUcku, cBA3aHHble C
TakumMyM B3aUMOAEWCTBMAMM, BKIOYalOT OMOKMPOBKY M3Oenus wunu  npoBeaeHue
HEeCOOTBETCTBYIOLLEN Tepanuu, KOTopble B XyALEeM criydae MOryT npuMBeCTU K CEPbe3HbIM
TpaBMaM UnNu cMepTu naumeHTa.

B nocnegHue roabl NoSABMAWCH OpYyrMe akTUBHblE WMMNAHTUpyemble cepaedHo-
cocyamucTble u3genud, B MepByd odepedb U3Oenusi, KOTopble BbIMNOMHAT (OYHKLNIO
ynydleHns cepaevHoro Bbibpoca 3a cHeT ONTUMMMU3aLNN XKeNyaA04KOBOW CUHXPOHMU3aLMK B
OOMONHEHME K BbINOMHEHWUIO (PYyHKUMI KapanocTumynatopa nnu UK.

XoTa aTM usgenus MoryT obecnedntb OONOSHUTESbHYIO Tepanuio B OTHOLUEHWUU
kapguoctumynatopos 1 WKL, 6GonbwuHCTBO uX  TpeboBaHMK,  Kacawmxcs
3NEeKTPOMarHNTHON COBMECTMMOCTU, aHamnornyHbl, Tak 4YTO B OOMbLUMHCTBE ClyyaeB
KOHUEenuMu, npuMeHnMble K KapAMOCTUMYISATOpaM, Takxe MPUMEHVMbl K YCTPONCTBam
CRT-P, n cooTtBeTcTBYIOWMIA METOA MUcnbiTaHnsa yctpoructBa CRT-P ananornyeH metoay
UCMbITaHUS KapOUOCTUMYNATOPOB. AHANOrMyYHbIM 06pa3oM, KOHUENUUWU, MpUMEHUMbIE K
WKO, B ocHOBHOM npumeHuMbl 1 K yctponctBam CRT-D, nostomy cooTBeTCTBYHOLMN
mMeToa ucneitaHms yctporctea CRT-D anHanornyeH metogy ucnbitaHma UK.

CtaHpapTHble MeTOAONOrMM  UCMbITaHUS  MNO3BONSAOT  U3rOTOBUTENAM  OLEHUTb
XapaKkTepUCTUKN 3NEKTPOMarHUTHOM COBMECTUMOCTU U3Oenus U NpoAeMOHCTPUPOBATh,
4YTO U3genue JocTuraeT COOTBETCTBYHOLLErO YPOBHS 3f1EKTPOMArHMTHOM COBMECTMMOCTU B
HEKOHTPONMPYEMbIX 3NEKTPOMArHUTHbIX cpefax, C KOTOPbIMM MOFYT CTOJSKHYTbCS
NauneHThbI.

BaxHo, 4TOObI M3roTOBUTENW MepedaTynkoB U noboro gpyroro obopyaoBaHus,
KOTOpOe co3daeT 3feKTPOMarHUTHbIe MO (HaMepeHHO UM HeHaMepeHHO), MOHUManu,
4yTOo Takoe obopyooBaHWE MOXET MpPensaTCTBOBaTb MNpaBuNbHOM paboTe aKTUBHbIX
UMNIIAaHTUPYEMbIX CEPAEYHO-COCYANCTBIX N3aeNnNn.

BaxHO MNoOHMMaTb, YTO 3TWM B3aMMOLEWCTBUA MOrYyT MPOUCXOAUTb, HECMOTPS Ha
COOTBETCTBME MU3OeNnd HacTosiemMy CTaHgapTy W COOTBETCTBME  u3nydvaTenen
COOTBETCTBYHOLWMUM CcTaHgapTam 6e30MacHOCTM Npu  BO3OENCTBUM Ha 4YerioBeka MU
COOTBETCTBYHOLUM HOPpMATUBHBIM TpeboBaHMAM K M3ny4yeHuto, Hanpumep, TpeboBaHusaM
®epnepanbHon komuceun ceasm CLUA (FCC).

CobnogeHne  pykoBOOAWMX  NpUHUMNOB  Buonormyeckon  6GesonacHOCTM  He
oba3aTenbHO  rapaHTMpyeT  3NEeKTPOMAarHUTHYKD  COBMECTMMOCTb C  aKTUBHbIMU
UMMAAHTUPYEMBIMU CEPAEYHO-COCYAUCTBIMU U3genuamMn. B HEKOTOpbIX criydasix pasyMHO
OOCTWXMMbIE XapakKTEPUCTUKN YCTONYMBOCTU K IMEKTPOMArHUTHbIM MoOMexaM And 3TUX

N34enuii ONyckatTCsa HUXKe 3TUX NpeaernoB Guonornyeckon 6e3onacHoOCTy.

Vi
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Cm. npunoxeHune M, Bknovatowlee obocHoBaHne mucnonb3oBaHus ypoBHen ICNIRP
1998. Cm. npunoxeHne M, Bkniodarouwiee oBOCHOBaHME, NPUMEHMMOE K M3ny4vaTensm
Bbiwe 10 MIwu.

MoTeHuman BO30ENCTBUSA nanyyatowero  obopygosaHus Ha aKTMBHbIE
UMMAHTUPYEMbIE CEPOEYHO-COCYAUCTbIE U3OENUS CMOXEH U 3aBUCUT OT CreayroLmx

drakTOpOB:

YaCTOTHbIN crne KTp nsny4yarternd,

dopmat mogynaumm,

MOLLHOCTb CUrHana,

OGnn3ocCTb K nauuneHTy,

koabdULIMEHTA CBA3MN U

NPOAOIPKUTENbHOCTL BO34ENCTBUIS.

M3nyyaTenb C¢ OCHOBHOW Hecywen 4vactotom o 1 kl'y mMoxeT ObiTb BOCAPUHAT
HernocpeacTBeHHo Kapanoctumynatopom unu UK. Kpome Toro, BbiIcCOKOYacTOTHasA CBA3b,
KOTOpas UMeeT 4YacToTy MOAynAuun B OCHOBHOM nosioce YactoT Huxke 500 My n kotopas
MMeeT  [OCTaTOYyHyl0  O6nM3oCTb M MOLWHOCTb, MOXeT OblTb  BOCMpUHATA
Kapanoctumynsatopom nnn VK.

[ononHntensHy MHMOPMaLMIO MO 3TOMY BOMPOCY MOXHO HANTW B NpunoxeHun M.

B HacTosilwlem cTaHgapTe paccmaTpuBaeTCs 3reKTpoOMarHUTHasi COBMECTUMOCTb
kapguoctumynatopoB n UKL ¢ 4dactotom go 3000 MMy (pasgeneHa Ha HECKOMbKO
AnanasoHoB).

a) 0Ny < f<385MIy

B AawnanasoHax 6onee HM3kMx 4actoT (<385 MIu) cywecTtByeT MHOXECTBO
nsnyyatenen, Taknux Kak paguoBeLlaHne u TeneBuaeHne, a Takke psg HOBbIX TEXHOSOMN
WA  HOBbIX MPUMEHEHUA CYLLECTBYIOLLMX TEXHOSIOMMW, KOTOpPble MOrYT MOBbICUTb
BEPOSATHOCTb B3aUMOLEWCTBUA MexAy uarnydatensaMmu u kapauvoctumynsatopamu u VKO
naumeHToB. Heckonbko NnpuMepos:

- CUCTEeMbl 3NEKTPOHHOro obHapyxeHus npegmeTa (EAS);

- CUCTeMbl KOHTPONSA AocTyna (paguoyactoTHas ugeHtudukaums unu RFID);

- HoBble  OecnpoBOAHble  yCryrM B CBEPXBbICOKOYACTOTHOM U OYeHb
BbICOKOYACTOTHOM [uManasoHax;

- CMUCTeMbl MarHUTHOW fneBuTauuu;

- pagunoyactotHble (PY) meguumHckme npouenypbl, TakMe Kak BbICOKOYACTOTHasA
XMpYyprus n abnaumoHHas Tepanus;

- MeTarnnogeTeKkTopbl,

Vil
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- MarHUTHO-pPEe30HaHCHasi Tomorpadus;

- 9KCNnepuMeHTarnbHOE MCMNOfb30BaHWE TPAHCMOHAEPOB AN yNpaBrieHnUst JOPOXHbIM
OBWXEHUNEM;

- GecnpoBodHblIE CUCTEMbI  3apsgku  ONs  9NEeKTPUYECKUX Unn - rmbpuaHbIxX
TPaHCNOPTHLIX CPEACTB.

b) 385 MI'y < f <3000 My

OT0 vacTtoTbl, f, kKOTOpble OObIYHO CBSI3aHbl C MNEPCOHasIbHbIMW MNOPTATUBHbLIMM
yCTpOMCTBaMM CBA3M (Hanpumep, 6ecnpoBogHbIMK TenedoHaMmn n NpMeMHo-NepegatoLme
pagMoycTponCTBa).

[Ba aecatmneTus Ha3ag OTHOCUTESBbHO HEeMHorue nawumeHTbl c
KapANOCTUMYNATOPaMM  UCMONb30BaNM pyyHble nepefaTyvku WM - nogsepranuncb
BO3OENCTBUIO 3fIEKTPOMArHUTHbLIX MOMeN OT MNOPTATMBHbLIX NepeaaTynkoB. Py4Hble
nepefatymkn C 4acTOTHOM mMoaynsiumen ans 6usHeca, obuiecTBeHHOM Ge3onacHoCcTu U
nodntenbCkon  paguocesa3vM  NpeacTaBnsanu  cobonm  npeobnagatowmne  obnactu
npumeHeHnsa. OgHako 3a nocrnegHve 15 net okpyxawwasa cpega 6eICTPo n3MeHunach, u
GecnpoBogHble TenedOHHbIE CUCTEMbI CTAHOBATCA BCe Oonee pacrnpoCTpaHEeHHbIMU MO
MEpe pasBUTUS ITOW TEXHOMOMMU N MONYYEHUS LLUMPOKOro OOLLECTBEHHOIO MPU3HAHUSA.
Taknm obpasom, CTaHOBUTCA Bce Donee BEpPOSATHLIM, YTO 3HAYMUTENbHAA YacTb NaLUMEHTOB
c kapguoctumynaTopom n UKL Gyaet nogsepratbCsi BO3AENCTBUIO SMNEKTPOMArHUTHbIX
nonen OT MOpPTaTMBHbLIX NepeaaTynkoB GecnpoBOAHbIX TenedoHOoB, ynpaBnsemMbix nmMbo
nMmm cammmu, nnbo gpyrmmun. Kpome toro, cnegyet oxuaatb, Y4TO peBonoumsa B obnactu
B6ecnpoBOAHbIX TexHonormn 6yaetr cnocobcTBOBaThb AanbHEWWEMY pPasBUTUIO HOBbIX
NPUMEHEHNN, NCNONb3YOLWLMX BCe Bonee BbICOKME MUKPOBOJSTHOBbLIE YaCTOThI.

BONbWNHCTBO 39NEKTPOHHOro 060pyaoBaHUSA, BKMAOYask BHELWWHWE MeAULUHCKME
nsgenus, 6eino paspabotaHo AnNd COBMECTUMOCTU C OTHOCUTENBHO HU3KOAMMNIIUTYOHbIMMU
9NEKTPOMarHUTHbIMK yCrnoBusiMuK. [pu3HaBasi LUMPOKUIA CNEKTP 3NEeKTPOMarHUTHbIX Cpes,
C KOTOPbIMWM MOFYT CTONKHYTbCS MNaUMEHTbl, WMMNMaHTUpyemble u3genus Obinu
pa3paboTaHbl Takum o06pa3om, 4TOObl BblAEpPXUBATb SNEKTPOMArHUTHbIE YCMOBUS C
ropasgo 6onblien amnnuTyaon, Yyem OONbLUMHCTBO APYrnX 3SMNEKTPOHHbIX MPOOYKTOB.
OpHako B HEKOTOPbIX Cry4vasix gaXke 3TOW MOBbILLEHHOW YCTOMYNMBOCTU HEQOCTATOYHO AN
OOCTUXXEHUS1 COBMECTUMOCTU CO CITOXKHbIMU 3NEKTPUYECKUMU U MarHUTHbIMU MONSIMM,
CO30aBaeMbiMM  MarioOMOLLHbIMW  U3NyyaTensiMK, PacnosfioXeHHbIMM B npegenax
HECKONbKMX CaHTUMETPOB OT MMMNAaHTUpyemMoro nsgenusd. MiccnegosaHus, npoBeaeHHbIe
B cepeauHe 1990-x rogoBs, nokasanu, YTO HEKOTopble MOoAenn KapauOCTUMYIATOPOB U

WKL obnapatoT HeAOCTaTOMHOM YCTOMYMBOCTBIO ANS HEOrPAHUYEHHOIO NUCMONb30BaHWS B
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HenocpeacTBEHHOMW 6nM30CTM  OT  HEKOTOPbIX PY4YHbIX  uM3nyyaTenen (Hanpumep,
GecnpoBogHbIX TenedoOHOB U MpUEeMHO-Nepedarlmx  paguMoycTponcTs).  XoTs
OorpaHvyeHust Mo 3KcnsyaTtauuMM MOryT [MOMOuYb MpedoTBpaTUTb  3MEeKTPOMarHUTHoe
BO3JENCTBME Ha WMMMAHTUpyeMble M3Oenus, 3TOT MNOAXO0L He paccmaTpuBaeTcsl Kak
onTMMaribHoe OONTOCPOYHOE peLleHne. Yny4dleHHasa arneKTpoMarHuTHasi CoBMECTUMOCTb
ABMSETCA NpeanovYTUTEeNnbHbIM METOAOM AN YOOBETBOPEHUS OXUOAHUW NauMeHTOB Npu
MCNonb3oBaHMM  GecnpoBOAHbIX  YCAYyr C  MWHUMAnbHbIMW  3KCNSTyaTauMOHHbIMM
OrpaHNyYeHnsIMN.

HekoTopble TexHomnormyeckne aktopbl CMOCOOCTBYHOT paclUMPEHUO CREKTpa
nanyyatenen, BIIMSHUIO KOTOPbIX Tenepb MOryT NoAsepraTbCs NaumMeHThbl:

- becnpoBoaHble TenedOoHbl MEHbBLLETO pasmepa;

- BHeapeHue undpoBbIX TEXHOMNOMMN;

- MMKOBasi MOLWHOCTb NepeaaTymka.

Pasmep OGecnpoBogHoro TenedoHa Tenepb Obll AOCTAaTOMHO YMEHbLUEH, YTOObI
naumMeHTbl MOIMM HOCUTb TenedoH, KOTopbiM noadepXuBaeT CBA3b WM HaxoOuUTCs B
pexMme OXuaaHud, B HarpyaHoM KapMaHe, HEMOCPELACTBEHHO MpureramLweM K rpyaHomy
UMMAIAHTUPOBAHHOMY U3OENNIO.

PasnuyHble ctangapTbl 6ecnpoBogHbIX TeNnedoHOB LOMYCKaKT pasfUyHble YPOBHU
MOLLHOCTU U cxeMbl Moaynsumn. BonbWMHCTBO UndpoBbIX H6ecrnpoBoaHbIX TenedoHoB
CMOCOBHbLI NPON3BOAMTL BOMbLUYIO MUKOBYK NEepeaaBaeMytd MOLLHOCTb, YEM aHaroroBble
TenedoHbl. AT hakTopbl CNOCOBCTBYIOT GoNblUEMY NOTEHLMANbHOMY B3aUMOAENCTBUIO
¢ kapaunoctumynatopamu n UK.

Ona vactor 385 MIy < f < 3000 MIy B Hactodwem cTaHgapTe npuBedeHo
ucnblTaHne npu nonesHoM wmowHoctn 120 MBT B OMNONbHOM aHTEHHe On4d
MOAENMPOBaHMs pydHoro 6ecnpoBogHoro nepegatymka B 15 cm ot umnnanTtarta. OnucaHo
AOMNOSTHUTENBHOE WUCMbITAHWME, B KOTOPOM MUCNOMb3YTCA 0Oonee BbICOKME YPOBHU
MOLLHOCTW OS5 MOAENMPOBaHUs py4Horo 6ecnpoBOAHOMO nepeaaTymka, pacrnosioXeHHOro
HaMHOro 6nmxe K UMNNaHTary.

c) f=3000 Mrly

HacTtoawun ctaHgapT He TpebyeT ucnbiTaHua u3genuin ¢ vyactoton Bbiwe 3 [Tu.
BepxHuin npegen 4acTtoTbl, BblOpaHHbIA ANA HACTOSWEro craHgapTa, oTpaxaeT ydeT
cnegyowmx akTopos:

- TUNbl n3nyyatenen c yactotamu Boiwe 3 My,

- MNOBbILEHHas 3almTa usgenun, obecneunsaemasi ocnabneHmem 3a c4eT Kopnyca u

TKaHWU Te€na Ha MUKPOBOJTHOBbIX YaCTOTaXx;
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- oxugaemasi (pyHKUMOHanNbHas xapakTepucTuka yrnpaBreHUs 3NeKTpoOMarHUTHbIMN
nomexamu, KoTopble 00bIYHO peanuayrTcsl B COOTBETCTBUM C TpeDOOBaHUAMUN HACTOSLLErO
cTaHgapTa k bonee HM3KUM YacToTam; 1

- MOHWXEHHAasi YyBCTBUTENBHOCTb CXEM Ha MUKPOBOJSTHOBLIX YacToTax.

[ononHUTEeNbHY MHPOPMAaLUKO MOXHO HAUTU B NYHKTE 5.

Taknum obpasom, pasyMHO OXxuaaTb, YTO MaUMEHTbl C kapguoctTumynaTopamu n UKL
OyayT noaBepraTbCA BO3OENCTBUIO BCE BOnee CnoXHbIX 3NeKTpoMarHnTHbIX cped. Kpome
TOro, GbICTpOE pas3BUTUE HOBLIX TEXHOSOMMA M UX MPUHATUE NaUMeHTaMun npuBedeT K
POCTY OXWAAHWA  HEOrpaHM4YEeHHOro ucnonb3oBaHua. C  yd4eTOM  MeHsLWEenca
9NEeKTPOMarHUTHON  cpedbl M OXuUAaHUW noTpebutenen wmsrotosutenam Oyger
HeoOXOOUMO  OLEHUTb  KOHCTPYKLUMIO  CBOEW  MNpoaykuuMu, 4ToObl  onpegenuTb
COBMECTUMOCTb CO CIOXHbIMW MOMNSAMM, LUMPOKMM OMana3oHOM 4acToT U pasHoobpasnem
CXeM MOAYNAUMN, CBA3AHHbIX C CYLLECTBYOLWMMUK 1 Byaywmmm cdoepamm NpuMeHeHus.

B npunoxeHnn A npuBoautca OBOCHOBAHME HEKOTOPbLIX MOSIOXKEHUA HACTOALLEro
cTaHgapTta, C TeM 4Tobbl MpefocTaBuUTb MOJSIE3HYIO CMPaBOYHYK MHOpMaumo Ans
pacCMOTPEHNA, MPUMEHEHNS N NEPECMOTPA HACTOALEro ctaHgapta. 9To 060CHOBaHUe
npegHasHa4yeHo Ans nuu, KoTopble 3HaKoMbl C MPeAMETOM HaCTOSILLEro ctTaHaapTa, HO He
yyacTBoBann B ero paspabotke. KommeHTapun, cgenaHHble B 3TOM MPUIIOXKEHUMU,
OTHOCATCA K COOTBETCTBYHOLLEMY MYHKTY, MOAMYHKTY WNU MNPUSTIOXKEHUIO B HACTOSLLEM

CTaHOapTe; NO3TOMY HyMepauus MoXeT OblTb He nocrneaoBaTeNbHON.

XI
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(V)

MEXIOCYODAPCTBEHHB UWCTAHAOAPT

AKTUBHbIE UMIMTNTAHTUPYEMbIE MEOWLUWHCKWUE U3OENUA

3116KTpOMaFH NMTHaxA COBMEeCTUMOCTDb

npOTOKOﬂbI MCNbITaHMM Ha COOTBETCTBUE TpGGOBaHMeM
3HeKTpOMaI'HI/ITHOl7I COBMEeCTUMOCTU UMNJNaHTUPyemMbIX
KapANOCTUMYINATOPOB, UMNINAaHTUPyeMbIX KapaAnoBepTepoB-

AednopUnNATOPOB U KapAUOPECUHXPOHN3ATOPOB

Active implantable medical devices. Electromagnetic compatibility. EMC test
protocols for implantable cardiac pacemakers, implantable cardioverter

defibrillators and cardiac resynchronization devices

Harta BBegeHnsa — 20 — -

1 ObnacTtb NpUMEeHeHUsA

Hactoswun craHgapT onpegensdetr  MeTOAONOMMW  UCMbITaHUM  ONs OLEHKK
3MEeKTPpOMarHMTHON coBmMecTuMocTn (OMC) akTUBHbIX UMMNMAHTUPYEMbBIX CEepaAEeYHO-
COCYONCTbIX U3Oenuin, KoTopble obecneumBardT OOHO MM HECKONIbKO METOAOB JeYeHMs
Opagvkapgouu, Taxukapaunm n cepaedHon PeCcUMHXpPOHM3aUMM B COYMETaHUM C CUCTEMaMMU

TPaHCBEHO3HOIO anekTpoaa.

MpumevyaHune — Hacrtoswun crtaHgapT 6bin paspaboTtaH Ons reHepaTopoB WMMMYIbCOB,
ucnonb3yemblXx C 3HOoKapauanbHbIMW OTBEAEHUAMU WNKU anukapanansHbiMW OTBefeHuaMn. Bo
BpeMsi pas3paboTku ITOro M3gaHus aBTOpbl NPU3HANM MNOSABMIEHWE TEXHOMOrMW, KOTOpble He
UCnonb3ylT 3SHAOKapAuanbHble OTBEOEeHUS WNu  3nuKapauanbHble OTBeOEeHUs, ANnA  KOTOPbIX
notpebyetcs apgantaums. Takas agantaumsi OCTaBfieHa Ha YCMOTPEHWE U3roToBuTEnen,

MCNOoNb3YyOLWNX 3TU TEXHOOINN.

lpoekm, dopabomaHHasi pedakyusi
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HacTtosilumii ctaHgapT onpegensieT npenenbl OYHKUMOHAMbHBIX XapakTEPUCTUK 3TUX
N3genuin, KoTopble NoaBepPXKEeHbl B3aUMOAENCTBUIO C 3NEKTPOMArHUTHbIMU U3NyYaTensmu,
paboTalLyMM B CNEKTPEe 3NEKTPOMArHUTHOIO U3Ny4YeHnsl B ABYX CleAyoLmMX AManasoHax:

- 0y < f<385Mru;

- 385 Ml'y < f <3000 MIy

HacTosiwmin ctaHgapT Takke onpegenseT TpeboBaHUS K 3awuTe 3TUX WU3Aenuin ot
3MeKTpOMarHMTHbIX MOMeN, BO3HUKaWLWMX B TeparneBTUYECKON cpede, M onpedensiet
HEeOOXOAMMYI0  SKCMMyaTauMOHHY0  OOKyMEeHTauulo, NpedocTaBnsss  U3roTOBUTENSM

nanyyatenen nHgpopmaumno 06 oXxmgaemMom ypoBHE YCTOMUYMBOCTU UX U3LENUNA.

2 HopmaTuBHbI€ CCbISNIKU

B HacToswem cTaHaapTe WCMNonb30BaHbl HOPMATUMBHbLIE CChINIKM Ha creayrowume
cTaHgapTbl. [na [aTUMpOBaHHbLIX CChITOK MPUMEHSAT TOMbKO YKa3aHHOe wusgaHue
CCbIIOYHOrO CTaHdapTa, ANs HejaTMpoBaHHbLIX — MOcnegHee u3gaHue (BKMYas Bce
N3MEHEHNS).

ISO 14708-1:2014, Implants for surgery — Active implantable medical devices — Part 1:
General requirements for safety, marking and for information to be provided by the
manufacturer (MmnnaHTatbel Xxupypruyeckue. AKTUBHbIE WMMNIAHTUPYEMbIE MEOULMHCKNE
ycTpounctBa. Yactb 1. Obwme TpeboBaHus k 6e30nMacHOCTU, MapKUPOBKE U MHOpMaUnu,
npegocTaBnsgemMon nponssoguTenem)

ISO 14708-2:2019, Implants for surgery — Active implantable medical devices — Part 2:
Cardiac pacemakers (MMnnaHTtaTbl Xupypruyeckme. AKTUBHbIE  UMMMNAHTUPYEMbIE
MeauumHckme nagenus. Yactb 2. Kapanoctumynaropbi)

ISO 14708-6:2019, Implants for surgery — Active implantable medical devices — Part 6:
Particular requirements for active implantable medical devices intended to treat
tachyarrhythmia (including implantable defibrillators) [MmnnaHTatbl xupypruyeckue.
AKTMBHbIE MMMNNaAHTUPyeMble MeaULUMHCKME ycTponcTBa. Yactb 6. YacTHble TpeboBaHus K
aKTUBHLIM MMMNMAHTUPYEMbIM MEAULMHCKAM YCTPOMCTBaM, NpegHasHadYeHHbIM ANng fevyeHus

TaxmapuTMum (BKNoYast MUMNNaHTupyemble edmnbpunnatopsl)]

3 TepMuHbI, onpeneneHns, CMMBOJSbl U1 ab6peBuaTypbl TEPMUHOB

3.1 TepMuHbI U onpeaeneHus
B HacTosiwem cTaHgapTe MpUMMEHEeHbl TEPMUHbI U OonpefeneHvns, npueedeHHble B
ISO 14708-1:2014, 1SO 14708-2:2019, 1SO 14708-6:2019, a Takke crieaylolimne TEPMNHbI C

COOTBETCTBYOLWLMMU onpeaeneHnammn:
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ISO n IEC nogaepxusatoT TepMuHonorndeckne 6asbl AaHHbIX, NCNOSb3yEMbIE B LiENAX
cTaHgapTu3auuu no criefywmm agpecam:
- nnaTtdopma oHnarH-npocmMoTpa ISO goctynHa no agpecy: https://www.iso.org/obp;

- Onektponegus IEC goctynHa no agpecy: http://www.electropedia.org/.

3.1.1 kapANOCTUMYNATOP, MWMNNAHTUPYEMbIN KapauocTumynsaTop (pacemaker,
implantable  pacemaker):  AKTMBHOE  UMMNaAHTUPyeEMOE  MeOULMHCKOe  uagenuve,
npegHa3HayeHHoe Anst  neyeHus  OpaguapuTtMui,  codepawee  UMNNaHTMpyemoe

ncneiTyemoe yctponcteo (n3genve) (DUT) 1 npoBOAHUKM.

[MCTOYHUK: ISO 14708-2:2019, 3.3, mogudmumpoBaHo — «DUT» uMCnonbL3oBaHO
B3aMEH «reHepaTop WMNynbCcoB», M AobaBneH AOMYCTUMbIA TEPMUH «UMMIIAHTUPYEMbIN
KapanocTUMynaTop»]

3.1.2 UK, vmnnaHTupyembin KapauoBepTep-gecdpumopunnatop (ICD, implantable
cardioverter defibrillator): AKTMBHOE MMNNAHTUPyEMOE MEAULMHCKOE n3genve, cogepxallee
nMmnnanTupyembin DUT 1 npoBOAHMK(M), KOTOpOE npegHasHayeHo And obHapyXeHus wu
KOppekumMm  Taxukapgum 1 ubpunnaumm  nytem  NpUMMEHEHUst  MMMynbca(oB)

Kapguosepcun/gecomnbpunnsaumm Kk cepauy.

[MCTOYHUK: ISO 14708-6:2019, 3.2, mogudmumpoBaHo — «DUT» MCNonb3oBaHO
B3aMeH «reHepaTop MMMynbCOBY]

3.1.3 CRT-P, umnnaHTupyemoe usgenve ANA cepaevyHON PeCUHXPOHU3UpYHOLLEN
Tepanum ¢ ¢yHKumen kKapgumoctumynatopa (CRT-P, implantable cardiac
resynchronization therapy pacing device): AKTMBHOE MWMMNMaHTMPyeMOe MeOULMHCKOoe
nsgenve, npegHasHadeHHoe Ans obecnedeHust yryyleHHOW akTMBauMK XenyaovkoB Ans

onTUMM3aLmMmn cepaeyHoro Belbpoca, cogepxaliee nmnnaHtupyemoii DUT 1 npoBOgHUKMN.

[MCTOYHUK: ISO 14708-2:2019, 3.7, mogudumumpoBaHo — «DUT» MCNonb3oBaHO
B3aM€EH «reHepaTop MMMynbCOBY ]

3.1.4 CRT-D, nmnnaHtupyemoe msgenuve Ans cepaeyvyHou pecUHXPOHU3UpYHOLLEen
Tepanun ¢ dyHkumen pgecdpubpunnaropa (CRT-D, implantable cardiac resynchronization
therapy/defibrillator  device): AKTMBHOE UWMNMAHTMPyeEMOE MeOUUMHCKOoe  u3genue,
npegHasHayeHHoe AN OBHapyXeHUs U KOppeKkuMu Taxukapamm n ubpunnaumm nytem

NPUMEHEHUsT UMMYNbCOB KapamoBepcuu/gedunbpunnaumm kK cepaudy n ans obecneveHus
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yny4lleHHOWN aKTUBaLMM XXenyaovkoB AN onTuMu3aunn cepaeyHoro Bbibpoca, cogepxallee

nMnnaHTupyemsin DUT 1 NpOBOAHUKN.

[MCTOYHUK: I1ISO 14708-6:2019, 3.34, moamcuumpoBaHo — «DUT» MCnonb3oBaHO
B3aMEH «reHepaTop UMMybCOBY|

3.1.5 reHepatop nopaBneHus (inhibition generator): O6opyaoBaHue, KoTOpoe
reHepypyeT MOAENMPOBaAHHbIA CEPAEYHbIN CUrHan Ans msgenun, Bxogawmx B obnactb
onpefeneHnsa HacTosiLLero craHgapTa.

3.1.6 makcumanbHas nporpammMmupyemas YYBCTBUTESIbHOCTb (maximum
permanently programmable sensitivity): Ycnosue, npu KOTOPOM YyBCTBUTESIbHbIE KaHanbl
VKO wnu kapguoctumynaTopa HacTpauBatoTcss nnbo aBToMaTuyeckn wusgenvem, nmbo
3anporpamMuMpoBaHbl BPaYoM-KIIMHULUUCTOM A5 OBHapyXeHWa CUrHaroB C HaMMeEHbLUEN

aMnAnTyaoun.

MpumevyaHne 1 — OTM HaACTPOMKM MpefHas3Ha4yeHbl ANnNa  ucnonb3oBaHus 6e3
HenocpeaCTBEHHOro MeAnLMHCKOro HabnaeHus.

MpumevyaHune 2 — HacTponkm 4yBCTBUTENBHOCTU OOBLIYHO BbIpaXalTCA Kak MUHMManbHoe
HanpsXeHne, KOTOpoe MOXET ObITb n3MepeHo. CnegoBaTenbHO, HacTponka 1 MB o3HavaeT 6onbLUyo
YyBCTBUTENBHOCTb, YEM HacTpolika 2 MB.

MpumevyaHune 3 — AKTMBHOE UMNNaHTMpyemoe MmeaunumHckoe nsgenue (AUMA) moxeT numeTb
HaCTPOWKKN, B TOM YUCII€ HACTPOWMKM YyBCTBUTENBHOCTU, KOTOPbIE MO KOHCTPYKUUWU U3AENUa Unu ero
nporpaMMHOro obecnevyeHns [OCTYMHbI TONbKO BPEMEHHO AN UCNOSb30BaHWSA BO Bpems
ANarHoCTUYECKOro MCMbITaHUs (HanpMMmep, BO BpeMs NMPOM3BOACTBA) UMW AN UCNbITaHUS BO BpeMs
nmnnaHTaummn. NMosTomy Takme HaCTPOMKU HEOOCTYMNHbI 4119 UCMOMb30BaHUA NauneHTaMm, Koraa oHu

He HaXxogdaTcd noa HenocpeacTtBeHHbIM MeanUuMHCKUM HabnoaeHnem, n 3gecb He paccMaTpunBaroTCA.

3.1.7 pexum nomex (interference mode): Koraa B oTBeT Ha OBGHapy>XeHHbIE MOMEXM
obecneynBaeTca aCUHXPOHHAA CTUMYNSLMS.
3.1.8 kpaTkoBpeMeHHOoe Bo3aeucTBue (transient exposure): Bosgenctsume Ha

MMMNaHTUPOBaHHbIN DUT 1 NpoBOAHMKN B TeYeHue MeHee 15 cekyHA.

MpumevyaHne 1 - 15 cekyHa cumTaeTcd OOGOCHOBAHO OXWOAEMOW MaKCUMaIibHOM

NPOAOIKUTENbHOCTbLIO BO3AENCTBUS AN Ntoaen, NPOXOAALLMX MUMO CTaLMOHapPHOro uanyyartensi.
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3.2 AKpoHuMbI U abbpeBuaTypbl

B tabnuue 1 npmBegeHbl aKpOHUMbI U a66peB|/|aTypb|, ncnosib3dyeémMbleé B HacTodleM

cTaHpaprTe.

Ta6nuua 1 - lepeyeHb cokpaleHnin n abbpesmatyp

AkpoHUM unu abbpesmaTypa

OnucaHune

A

MpeacepaHbIn

AAMI Accouunaums no passUTUI0 MEULMHCKOro obopyaoBaHus

ACA 3aTtyxaHue B aHTeHHOM kabene (+ab)

AdBm lMokasaHuna nameputens MoLHocTn «A» (abm)

ASIC MHTerpanbHasa cxema cneumarnbHOro HasHavyeHusa

ATP AHTUTaxMKapgudeckas cTumynaumns

BdBm lNMokasaHuna nameputensa MowHocTn «Bx» (obm)

BPEG bputaHckas rpynna No  3MEeKTpoKapAMOCTUMYNSAUMKM  ©
ANeKTpodM3noornm

bpm Ypaapbl B MUHYTY

CENELEC EBponenckuin KOMUTET SNEKTPOTEXHNYECKOM CTaH4apTU3aumm

CIED MMnnaHTupyemoe nsgenue ans anekrporepannn cepaua

CRT CeppeyHas peCuHXpoHU3MpyoLwas Tepanus

CRT-P MmnnaHTnpyemoe n3genve ansa cepaevHon
PECUHXPOHU3NPYIOLLIEN Tepanuu C doyHKUMen
Kapavoctumynsitopa

CRT-D mnnaHtnpyemoe n3genve ans cepaeyvHon
PECUHXPOHM3MpPYOLWEN Tepanum ¢ yHKkumen gedmnbpunnaropa

CwW HenpepbiBHas BonHa

dB [eunben

dBm Jeunben-mmnnueatt

DCF KoappmumneHT cBA3M Ana npsAsMoro nopta HanpaBSfieHHOro
oTBeTBUTENS, (+4B)

DCR KoahpurumneHT cBa3m ans oTpaeHHOro nopta HarnpasfeHHOro
oTBeTBUTENS (+4B)

DUT McnbITyemoe yCcTponcTBo (u3genue)

EAS OnekTpoHHoe obHapyXeHne npegmeTa

ECG QrnekTpokapanorpaMmma
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lpodormxkerHue mabnuusi 1

AkpoHuMm unu abbpesmaTypa OnucaHue

EGM AnekTporpamma

EM OneKTPOMarHUTHbIN

EMC AneKkTpoMarHMTHas COBMeCTUMOCTb

EMI OreKTpoOMarHMTHbIE NOMEXM

EN EBponewnckue ctaHgapTbl

ESMR YcoBepLueHCTBOBaHHasA cneynanmampoBaHHas MobunbHas
pagnocBsAa3b

f YacToTa

FCC depneparnbHasi KOMUCCUA NO CBA3N

FP Mpsamas mowHocTe gunonsa (MBT)

FPdBmM Mpsamasa moLHocTb gunonsa (abm)

WKL (ICD) MmnnaHTupyembii kapanosepTep-aedundpunnatop

ICNIRP MexagyHapooHas KOMUCCUMSA MO 3alimuTe OT HEeMOHU3UPYHLLEro
n3nyyeHns

IEC MexayHapoaHas afekTpoTeXHNn4Yeckass KOMMccua

IEEE WMHCTUTYT NHXEeHEepOoB 3NEKTPOTEXHUKM N 3NEKTPOHNKN

A [InvHa BOMHbI

NASPE CeBepoamepunkaHcKoe OOLLIECTBO 3MEKTPOKAPANOCTUMYNSALNN U
ANEeKTPOdPM3N0NIornn

NP yncrtaa MowHocTb aunons (MBT)

o.d. HapyxHbin gnameTp

Qcm Mepa yaenbHoro conpotusneHus (Om-cm)

PCS Ycnyrn nepcoHanbHoM CBA3N

PVARP MpencepaHbIN pedpakTepHbIN Nepuos

RF PaguouactoTa

RFID PaguoyvactoTHasa ngeHtudoumnkaums

rms CpeaHekBagpaTuyHoe 3Ha4YeHue

RP OTpaxeHHasa mowHocTb annons (MBT)

RPdBm OTpaxeHHas MOLLHOCTb aunons (abm)

SMA CyBMUHMaTIOPHBIN «A»

Tens MogennpoBaHHbIN MHTEpPBAr cepaeyHoro curHana

\Y XKenynoykoBbin
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OkonyaHue mabnuubi 1

AkpoHUM unu abbpesmaTypa OnucaHue

VF dnbpunnaums xxenygoykos

VSWR KoahpmumneHT ctoayen BomHbl MO HANPSXXEeHUIo
VT XKenynoykoBas Taxmkapaus

MpnmevyaHne — B Hactoswem craHgapte, DUT ucnonb3yetrca ans ob6o3HayeHus Bcex
n3genuin, Bxogsawmx B obnacte onpegeneHusi. Koraa onpegeneHHoe ucnbiTaHne unu TpeboBaHue

NMPUMEHAKTCA TOJIbKO K onpeaeneHHoMy Tuny n3genna, NCnomnb3yeTca 3TO obo3HaueHue.

4 TpeboBaHUs K UCMbITaHUAM AnNA avanasoHa 4vactotr 0 My £ f <
3000 My

4.1 O6wwue TpeboBaHUA KO BCEM U3fenuam

MmnnaHtupyemble kKapgunoctumynatopbl, WKO wn yctponcteBa CRT He [OMKHbI
co3gaBaTb  HeENpuemMnemoro pucka Ans  nauMeHToB M3-3a  BOCMPUUMYMBOCTM K
3NEeKTPUYECKMM BO3AENCTBUSM M3-32 BHELUHWX 3NEeKTPOMarHUTHbIX nonen, 6yab TO M3-3a
HEeMCNPaBHOCTU U3OENUS, NOBPEXOEHNA U3OENUA, HAarpeBa U3genma unn mUs-3a JIoKarnbHOro
yBeIMYeHns NIIOTHOCTU MHAYLMPOBAHHOMO 3fIEKTPUYECKOro ToKa BHYTPU nauuneHTa.

B 4.2-4.9 coeanHeHusa mexgy DUT n cxemon TKaHe3KBMBANEHTHOro WHTepdeunca,
NPOUNMICTPUPOBaHbl C UCMonb3oBaHMeM obwmnx cumsonos DUT € MHOroypoBHEBbIM
nonoXxeHnem ToyeKk noaknoveHns Ha DUT K ykasaHHbIM OOMOSIHUTENbHBLIM BbIBOLHbLIM
noptam. 3OTM PUCYHKM M3HaAYanbHO ObINM co3gaHbl AN NPOCTbIX OAHOMOMSAPHLIX WK
OmnonsipHbIX NOPTOB, NpeAHa3HaYeHHbIX AN NOAKMNIYEHUSa K NPOBOAHMKAM C OAHUM WIN,
camoe bonblee, AByMs anektpogamun. C nossneHnemM npoBOAHUKOB, UMetoLLnX bonee aByx
anekTtpoaos (Hanpumep, 1S-4 unu DF-4), 3Tn pUCyHKN COeANHEHWIA CTAHOBATCS 3HAYNTENBHO
bonee cnoxHbiMn. Kpome TOro, KONMYeCcTBO M KOMOMHaUMSA TUNOB NOPTOB AN gaHHoro DUT
MOFYT CUNBHO pasnu4aTbCH Y pasHbIX n3rotoButenen. NMoatomy YepTexun coeguHeHnn, gaxe
B TOM Buae, B KakOM OHW [AaHbl, CregyeT paccMaTtpmBaTb Kak pPyKOBOACTBO, W Ans
onpeaeneHus Habopa coeguHeHun, Heobxoammbix Ans aaHHoro DUT v Tvna mucnbiTaHus,
cnegyet NPUMEHATb MHXEHepHoe cyxaeHne. YTtobbl MoOMoYb MONb30BaTENSM HACTOSILLErO
cTaHgapTa, 66110 NogroToBAeHo npunoxeHve N, B KOTOpOM unntctpupyeTcs Tunoson DUT
C pa3yMHbIM KONWYECTBOM MOPTOB W 3MEKTPOAOB B Hauxygwem crydae. B npunoxeHun N
obcyxaaeTcs, kak cnegyeT obpalwaTbCsa ¢ TakuM CroXHbiM DUT B OTHOLUEHUM COEOUHEHUS

C COOTBETCTBYIOLLMM TKAHE3KBUBANEHTHBIM MHTEPXECcoM.




FOCT ISO 14117-2022
(npoekm, RU, dopabomaHHasi pedakuyusi)

B nyHktax 4.2-4.5 npouedypbl MCObITaHUA  onpenensT  HeobsizaTenbHoe
nucrnonb3oBaHve KoHaeHcatopa cBaA3n Cx. Ecnu 3TOT KOHOeHcaTop wucnonb3yetca Onsd
AEeMOHCTpaumm cooTBeTCTBUS TpeboBaHMAM COOTBETCTBYIOLLErO NOAMNYHKTA, TO 3Ha4YeHne Cx
MOXeT ObITb OnpeaeneHo B COOTBETCTBUN C METOLOM, OMUCAHHBLIM B NpunoxeHuu E.

Cnepylowme ncnbiTaHns, Kak NpaBunio, NnpegHasHayvyeHbl Ang npoBepku COBMECTUMOCTH
YYBCTBUTENBHOCTU BHYTpUCepOeYHOro curHana. JTobbie AOMNOSTHUTENBbHbIE
PU3nonorn4yeckne aaTymkn MoryT ObiTb OTKMOYEHbI BO BpEMS UCMbITaHUsA. Pusnonornyeckme
AaTyMknm  cnefgyet  paccMatpmBatb  Kak  4YacTb  OUEHKM  pucka, Tpebyemonm 5.5
ISO 14708-1:2014.

McnbiTaHnsa, onucaHHble B HaAcTOSWeEM cTaHdapTe, cnefyeT paccMmaTtpuBaTtbh  Kak
TUMNOBbIE WUCMbITAHUS, U OHW [OOSDKHbI NPOBOAUTLCS Ha obpasue OfHOro M3genust Kak
penpeseHTaTUBHbIE ONA U30ennin, BbIXOOAALWMX U3 CEPUNHOIO NPOU3BOACTBA.

CooTteeTcTBUE cuyuTaeTcs noaTBEePXAEHHbIM, ecnm nocne BbIMOMNHEHNA
COOTBETCTBYHOLMX Npoueayp, onucaHHblx B 4.2—4.9, 3Ha4YeHNa XapakTepucTuk npu
N3MepeHNnN COOTBETCTBYIOT YKa3aHHbIM B cneumdukaumm narotosutens DUT.

Bce TpeboBaHusa 4omkHbl BbITh BbINOSIHEHbI A5 BCeX HacTpoek DUT, 3a nckniodeHnem
cnegyoLux:

- Onsa kapguoctumynatopoB u yctponcts CRT-P: Te HacTpomkm 4yBCTBUTENbHOCTW,
KOTOpble  U3rOoTOBUTESNb  YKasblBaeT B  OKCMNyaTaUMOHHbIX  [OKYMEHTax Kak He
cooTBeTcTBYOWME TpeboBaHuam 4.4 n 4.5.2.1.

- Ona WKO wn yctpoucte CRT-D: Te HaCTpOMKM YyBCTBUTESIbHOCTW, KOTOpPbIE
N3roToBUTENb YKa3blBaeT B 3KCNyaTauMOHHbIX AOKYMEHTax Kak He COOTBETCTBYyHOLLME
TpeboBaHuam 4.5.2.2.

OTO He 03HayaeT, YTO NPOBEePSAITCA BCe KOMOMHAUUM HACTPOEK, HO, MO KparHen mepe,
HacTpoMKa, Ha KOTOpPYl M3L4enve HacTPOEeHO M3roToBUTENeM, AOMMKHA OblTb MOSTHOCTHLIO
ncnblTaHa.

Ecnu kopnyc DUT nokpbIT N3018UUMOHHLIM MaTepuanom, DUT (unu ero 4yacTb) cnegyet
norpy3nTb B MeTannM4Yecknin KOHTEMHep C COneBbiM pacTtBopoM (9 r/n); meTannuyeckum
KOHTENHep [OrkeH ObITb NOOKIYEH HENOCPEeACTBEHHO K WCMbITaTeNbHOM Lenu, Kak
cOenaHo B KaXkgomn UcnblTaTeNlbHON YCTaHOBKE.

NsrotoButenu, KoTopble WCMNOMb3YT  (PYHKUMIO aBTOMATUYECKOW  perynmpoBKu
ycunenus (Mnn aHanorndHyo yHKUUI0) Ans uenen YyBCTBUTENbHOCTU, AOSMKHbI onucaTb

NOAPOGHbLIV METOA MUCMbITAHUS.
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4.2 WHaQyumpoBaHHbIN TOK NPOBOAHMKA

4.2.1 O6wume TpeboBaHUSA

DUT pomkeH ObiTb CKOHCTpyuMpoBaH Takmm obpas3om, 4TOObl OKpyXatowime
3MeKTpoOMarHUTHble MOJSiIi ManoBepOSATHO Bbi3blBanM OMacHoe roKanbHOe YBenunyeHue
MIIOTHOCTN UHAYLMPOBAHHOIO S1IEKTPUYECKOro TOKa BHYTPU NaLMeHTa.

4.2.2 Kapanoctumynsatopsl u yctpouctsa CRT-P

McnbiTaTensHoe obopyaoBaHune: cnonb3yoT NCNbITaTeNbHY YCTAHOBKY, MOKa3aHHYHO
Ha PUCYHKe 2; CXeMy TKaHe3KBMBANIeHTHOro uHtepdenca, nokasaHHyto Ha pucyHke D.1 wu
Tabnuue D.1a); dunbTp HMKHUX YacTOT, NoKasaHHbIN Ha pucyHke D.4; aBa ocuunnorpada,
BxogHoe conpotuerneHne 1 MOM; u reHepaTopbl UCMbITATENbHbIX CUrHANOB, BbIXOAHOE
conpotmBneHme 50 Om.

McnbiTaTenbHbin curHan: [omkHbl ObiTb UCNONb3oBaHbl ABE (POpMbl UCMbITATENBHOIO
curHana.

McnbiTaTenbHbIi curHan 1 OormKeH npeacTtaBnisaTb COOOM CMHycouaasribHbIM CUrHanm ¢
pasmaxom amnnutyabl 1 B. Yactota gomkHa nnbo nameHatTbca B guanasoHe ot 16,6 'y go
20 kl'y co ckopocTbio 1 gekaga B MUHYTY, NMBO nogaBaTbCA Kak MUHMMYM Ha YeTbIpex
OTAEenNbHbIX, Pa3HECEHHbIX YacToTax B Adekagy B guanasoHe oT 16,6 Ty go 20 kly c
paBHOMEPHO pacnpeaeneHHbIM BpeMeHeM 3a4epXkn He meHee 60 ¢ 3a gekaay.

McnbiTaTenbHbI curHan 2 OOfKeH npeacrtaBnatb cOb6ON CuMHycouaanbHbIA HecyLmi
curHan dactoton 500 kly c HenpepblBHOW amnnuTygHou wmoaynaumen Ha 130 Iy

(ABYXMONOCHbIN C HecyLwlen) (CM. pucyHok 1).

v* . Vip=2B

PucyHok 1 — WcnbiTaTensbHbln curHan 2

MakcumarnbHbIn pas3max HanpsxeHme moaysimpoBaHHOIo CurHana goJikeH COCTaBJIIATb

2 B. Nnpgekc moaynauuun, M, gomkeH coctasnate 95 %, rae
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Voo — v
M=22—100.
Vop +v

Mpoueaypa wcnbiTaHusA: [eHepaTop MCMbITAaTENbHOrO CcuUrHana AomkeH ObiTb
nogkrnoyeH dYepesd Bxog C  WMHTEpdENCHOW CXeMbl, Kak [MOKa3aHO Ha pUCYyHKe 2.
McnbiTaTtenbHbl cUrHan naMepsarT Ha ocuuniorpade, NogKMHOYEHHOM K KOHTPOSTbHOM TOYKe

D.

]
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1 — ocumnnorpad; 2 — reHepaTop UCMbITaTENbHOrO CUrHana; 3 — TKaHe3KBUBAareHTHbIN

nHTepdenc; 4 — punbTp

Pl/lcyHOK 2 — WcnblTatenobHas yCTaHOBKa AnA naMmepeHna nHayumpoBaHHOIO TOKa

MHOyunpoBaHHbIN 3NEKTPUYECKUI TOK n3mepsaeTcsa ocumnnorpadoM, NOAKMYEHHbIM K
KOHTpONbHON Touke K 4epes3 (punbTp HWMXKHUX 4acToT (Kak yka3aHO Ha pucyHke D.4), kak
nokasaHo Ha pucyHke 2. Npu ncnonb3oBaHUM UCMbITATESNBHOrO cuUrHana 1 ounNbTP HWKHUX
4YacToT JOMKeH ObITb NEPEKIOYEH B pexnm obxoaa.

KongeHcaTop Cx nHtepgencHom cxembl (CM. pucyHok D.1) gormkeH 6biTb o6onaeH, ecnu
TONbKO He TpebyeTcs YCTpaHWTb napasUTHble HW3KOYaCTOTHble CUrHanbl, cO3daBaeMble

reHepaTtopoM CUrHanoB NoMex (CM. npunoxeHuve E).

10
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MpumeyaHune 1 — He obsazaTenbHo, 4YTOObLI M3MepeHWe Toka NMPOBOAWMOCH B nepuof OT
10 munnucekyHa (Mc), NpeawecTBylOWUX UMMynbCy cTumMmynsiumm, o 150 mc nocrne umnynsca

CTUMYynAUnn.

Kapanoctumynsitop mnm yctpoictBo CRT-P OOMmKHbI ObiTb OTHECEHbI K OOHOW WUNU

HECKOJIbKMM U3 YeTbIpeX COOTBETCTBYHOLLMX Fpymnmn.

OOHOKaHarnbHble OAHONONSAPHbLIE U3AENUS — rpynna a);

MHOrokaHalsibHbl€ OHOMNOJIAPHbIE NU3OENTNA — rpynrna b),

OHOKaHaJllbHblE 6VII'IOJ'IFIprIe nagenua — rpynna C);

MHOrokaHanbHble bunonsapHble n3genus — rpynna d).

BunonspHbin kaHan pJofmkeH ObiTb MCMbITaH B OAHOMOMASPHOM UM GUNONAPHOM
pexumax unm B oboMX pexumMax B COOTBETCTBUM C BO3MOXHOCTSMW MPOrpamMMmnpoBaHunsA
n3genunsa n ormkeH OblTb 3aMeHeH, rge 3To NPUMEHNMO.

Jliobon He noanexawmr wucnbiTaHuo BbiIBog DUT pormkeH ObiTb MNOAKIHOYMEH K
ncnbiTyeMoMy kaHany 4epes pe3nctop R = 10 kOm, kak yka3aHO N3roTOBUTENEM.

pynna a): DUT pomkeH OblTb NOAKMOYEH K COeAUHEHHbIM Bbixogam F un G
TKaHE3KBMBANeHTHOro uHTepdenca (Kak MokasaHOo Ha pucyHke 3), npu 3ToM BbIxog J

MOAKIOYEH K KOPMYyCYy.

®

] ® \J

PucyHok 3 — lNogknoyeHne K ogHoKaHaribHOMY OL4HOMONAPHOMY U3aenuio

Mpynna b): kaxabin Bxoa/Bbixoq DUT AomkeH OblTb NMOAKMHOYEH, B CBOK o4vepedb, K
cBsi3aHHbIM BbixogaM F n G TkaHeakBMBaneHTHOro nHTepdeica (kak NokasaHo Ha pUCYHKe

4), Npy 3TOM BbIX04 J NOAKITHOYEH K KOPNYCY.

11
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PucyHok 4 — lNoakrntoyeHne K MHOrokaHanbHOMY OHOMOMAPHOMY U3AENUI0

pynna c): paboTta B obLwemM pexnme HeobXoaMMO NPOBEPSATL C Ucnornb3oBaHnem DUT,
noakrtoyYeHHoro K Bbixogam F u G TkaHeakBMBaANEeHTHOro MHTepdenca (Kak nokasaHo Ha

puUcyHke 5), ¢ BbIXOAOM J, NOAKIOYEHHBIM K KOPMYyCY.

F @—— i

C;@ e/

PucyHok 5 — lNogkntoyeHne K ogHOKaHansHoOMy BunonspHoMy nsgenuio B obuiem pexume

Pabota B gnddepeHumnansHoOM pexmme HeobxoaMmo NpPoBEPsSTb C MCMONb30BaHNEM
MUCNbITaTENbHbIX ~ CUMHANOB,  YMEHbLUEHHbIX O  OOHOW  OecATon  amnnuTyabl.
Kapanoctumynsatop OOSmKeH ObiTb MOAKNIYEH Mexay coeAuHEHHbIMU Bbixogamu F n G un

BbIXO0OM J TKaHE3KBMBANEHTHOrO MHTepdeica (kak nokasaHo Ha PUCYHKe 6).

] ®&—— /

PucyHok 6 — lNogkntoyeHne K ogHoKaHarnbHOMY BMNoNsipHOMY M3Oennto B

AndhdepeHUnansHOM pexnme
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Npynna d): pabota B obwiem pexunme HeobXxoOuMO NPOBEPSATb MyTEM MNOAKMYEHUS
Kakgoro BxoJa W BbIXxoda KapAMOCTMMYNATopa, B CBOK oyepedb, K Bbixogam F un G
TKaHE3KBMBANEHTHOro uHTepdenca (Kak MokasaHO Ha pUCyHKe 7), npu 3ToM Bbixog J

NOAKIOYEH K KOPMYCY.

PucyHok 7 — lNogkntoyeHne K MHOrokaHanbHOMY 6MNoNsipHOMY M34EenNnio B 06LLEM pexnme

Paboty B auddepeHumansHOM pexnMme HeobxoouMMo MpPoBepsiTb C MUCMNOSIb30BaHUEM
ncnblTaTenNbHbIX CATHANOB, YMEHbLUEHHbIX 40 OAHOW AecATon amnnuTyabl. Kaxabin Bxoq u
BbIXO4 KapAMOCTMMYyNsiTOpa [AOSMKHbl ObiTb MNOAKMOYEHbI, B CBOK oOYepedb, Mexay
coeguHeHHbIMK Bbixogamn F n G n BbIxogoM J TKaHE3KBMBANEHTHOro WHTepdenca (Kak

nokasaHo Ha pUCyHke 8).

G @— DUT
] @———

PI/ICyHOK 8 — lMopgkntoveHune K MHOrokaHasibHOMy 6Mﬂ0ﬂﬂpHOMy n3genunio B

andpdepeHunansHOM pexmnme

13
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Tok (cpeaHekBagpaTUYHOE 3HAYEHWE UNU rMS) oNpeaenstoT NyTeM AeneHnsa nokasaHum
pasmaxa HanpskeHusa Ha ocuwunnorpade, NOAKNIYEHHOM K KOHTporbHOWM Toudke K, Ha
232 Om anga wucnbiTaTenbHoro curHana 1. Ona mucnbiTaTenbHOro curHana 2 u3MepeHue
Heob6xoaMMO NPOBOAUTL B KOHTPONbHOM TOYKe B (Bbixod domnbTpa) ¢ Mcnonb3oBaHnem nmbo
ocuunnorpada, MMEKLEro BO3MOXHOCTM M3MEPEHUs CpeaHeKBagpaTUYHOro 3HayYeHus,
nnmbo BONbTMETPA WCTUHHBIX CPpedHEeKBaApaTU4YHbIX 3Ha4veHun. WM3mepeHHoe 3HaveHue
AO0JMKHO ObITb pasgeneHo Ha 82 Om, 4TOObl NONYyYNTb 3HAYEHNE TOKa.

CooTBeTCTBME CUMTAETCA NOATBEPXKAEHHbIM, ECIIN:

- ANs ucnbiTaTenbHOro curHana 1 W3MEepeHHbI TOK He npeBbllaeT 3HavYeHus,
yKasaHHoro B tabnuue 2; u

- ANs ucnbITaTeNbHOro curHana 2 1ok npu yactote mogynsaumm 130 'y He npeBbiwaeT

cpefHekBagpaTUYHOro 3HadeHust 50 MKA.

Ta6nuua 2 - lNpegensl napasMTHOro Toka

f Tok, rms

166 Tu<f<1«klu 50 mkA

1klMy < f<20«kly 50 MkA x (f/1 kl'u)

14

4.2.3 UKO v yctpouctea CRT-D

4.2.3.1 TpeboBaHuUs K NCNbITAHUAM

NcnbiTaTenbHoe o6opyaoBaHue: Ncnonb3yoT UCMNbITaTENbHYKO YCTAHOBKY, MOKa3aHHY
Ha PUCYHKe 2; CXeMy TKaHEedKBMBASIEHTHOro MHTepdenca, nokasaHHy Ha pucyHke D.1 n B
Tabnuue D.1a) nnu B Tabnuue D.1b); punbTp HMXKHUX YacTOT, NOyKa3aHHbIN Ha pucyHke D.4;
aBa ocuunnorpada, BxogHoe conpotusneHne 1 MOwmM, <30 n®d; u reHepaTopsbl
MCNbITaTenbHbIX CUrHANOB, BbiIxogHoe conpoTusneHne 50 Om.

NcnbiTatenbHbin curHan: [OrmkHbl OblTb MCMOMb30BaHbl ABe (POPMbl UCMbITATENBHOIO
curHana.

CnepgyeT no3aboTntbCss O TOM, YTOObI reHepaTop WCMNbITATENbHOINO CUrHama cam He
NPOM3BOAMI HN3KOYACTOTHbBIE KOMMOHEHTHI (CM. NpunoxeHne E).

NcnbiTaTenbHbin curHan 1 OofmKeH npeacTtaBnsaTb coboM CMHycouaarnbHbIA CUrHan ¢
pasmaxoMm amnnmtygbl 1 B. YactoTta gomkHa nubo naMmeHaTbCs B AnanasoHe ot 16,6 'y go
20 kl'y co ckopocTbio 1 gekaga B MWHYTY, NMMBO nogaBaTbCs Kak MUHUMMYM Ha YeTblpex
OTAenNbHbIX, Pa3HEeCEHHbIX YacToTax B Adekagy B AuanasoHe oT 16,6 Ty go 20 klu ¢

paBHOMEpPHO pacnpeaeneHHbIM BpeMeHeM 3afepXkn He MeHee 60 ¢ 3a aekaay.
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NcnbiTaTtenbHoe HanpskeHne 2 [OfMKHO npeactaBndatb cobon  cuHycoupanbHbin
Hecywmn curHan vactoton 500 kl'y ¢ HenpepbIBHOW aMnnNuTyaHon mogynsauwen Ha 130 My
(BBYXNONOCHbLIN C HecyLen) (CM. pUcyHok 1).

MakcumarnbHbIA pasMax HanpsXKeHUs MOAYIIMPOBAHHOIO CuUrHana LOfKeH COCTaBnATb

2 B. Nnpgekc mopynsauuun, M, nomxkeH coctaenate 95 %, roe

|74 v
M=2P 100
pr+v

Mpoueaoypa wucnbiTaHusa: [eHepaTop WUCObITAaTENbHOrO CcUrHama [ofmkeH OblTb
nogknoyeH 4epesd Bxog C  UHTEpPdENCHOW CXeMbl, Kak MoOKasaHO Ha puUCyHke 2.
NcnbiTaTenbHOEe HanpsikeHne n3mepsaT Ha ocumnnorpade, NOAKMIOYEHHOM K KOHTPOSIbHOM
Touyke D.

N3mepuTtenbHbi ocuunnorpad LOrmKeH OblTb MNOAKMYEH K KOHTporbHOM Toyke K
NHTEPJENCHON CXEMbI Yepe3 PUNbTP HMKHUX YacToT (CM. pucyHok D.4), kak nokasaHo Ha
pucyHke 2. [1pn ncnonb3oBaHUM UCNbITAaTENBHOIO cUrHana 1 ounNbTP HWKHUX YacToT AOSIKEH
ObITb NepeksitoyeH B pexum obxoaa.

KoHgeHcaTop Cx MHTepdencHomn cxembl (CM. pucyHok D.1) gormkeH 6biTb o6onaeH, ecnu
TONbKO He TpebyeTcs yCTpaHWTb NapasvTHble HU3KOYACTOTHbIE CUrHanbl, CO3[4aBaemble
reHepaTopOM CUrHanoB Nomex (CMm. npunoxexue E).

N3mepeHne Toka He Tpebyetcss B nepmog oT 10 Mc, npeflwecTBYOWMX UMMYIbCy
ctumynauuun, go 150 mc nocne umnynbca CTUMYISUNN.

Bo Bpemsi ucnbitaHns DUT pomkeH ObiTb yCTaHOBMEH Ha 3aBOACKME HACTPOWKMK
(HOMWHanbHbIE NN PEKOMEHAOBaHHbIE M3roToBuUTENem). PyHKUMM Tepanum TaxmapuTMum
DUT pomkHbl OblTb OTKMOYEHBI BO BPEMST UCMbITAHUSA, U BbICOKOBOJSIbTHbIE KOHAEHCATOPbI,
€CNnKN TakoBble UMEIOTCS, HEe AOSMKHbI 3apsiKaTbCA.

BHUMAHME — Heobxognmo ybeamTbCsi, 4YTO BbICOKOBOSIbTHbIE KOHOEHCATOpPbI
paspskeHbl. HecobniogeHne 6Ges3onacHbiX NabopaTOpHbIX METOOOB MOXET MpPUBECTU K
CUNBHOMY MOPaXEHUID 3NEKTPUYECKMM TOKOM, YTO NPUBEOET K TpaBMaM Uin CMepTU nuy,
paboTtarowmx ¢ obopyooBaHMEM WNU MNPOBOASAWMX UChbITaHMs. Kpome TOro, BEPOSATHO
noBpexaeHne  anekTpoobopyaoBaHus, ocobeHHO CXeMbl TKaHE3KBMBAaNEHTHOro
MHTepdenca.

4.2.3.2 N3mepeHue TOKa, BBOAUMOIO yepes KOHTaKThI sense/pace
(cTumynsaumn/BocnpuaTns)

BbibupatoT cxemy TKaHE3KBMBANEHTHOrO MHTEpdenca, nokasaHHyo Ha pucyHke D.1 n

Tabnvue D.1a). Ecnn DUT npeanonaraeT MHOrokaHanbHyt CTUMYNsiUMiO/BOCNpUATUE, TO

15
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Kaxkabin Bxoa unu Bbixog DUT gomkeH ObITb McnbiTaH no odepeaun. J1iobon He nognexalumn
MCNbITaHUIO KOHTAKT sense/pace DUT pomkeH ObITb nogkniyeHa K 3KBMBANEHTHOMY
KOHTaKTy UCNbITyeMoro kaHana 4depes peaunctop R = 10 kOm, kak ykazaHO U3rotoBuTeENEM
(ans 6esonacHocTn KOHTaKTbl KapauoBepcun/gedoundpunnauymm Harpy»atoTcs
BbICOKOBOSNbTHbIMU pe3ucTopamu 50 Om, 25 BT, RL).

DUT c¢ 6unonsipHon cTumynsuuein/BocnpuaTMeM [OOSKHbl OblTb MCMbITaHbl B ABYX
KOH(purypaumsix.

Pabota B obwem pexume [omkHa OblTb MPOBEPEHA C WUCMOMb30BAHMEM KOHTaKTOB
sense/pace MCMbITYEMOro KaHarna, NoAKIMoYeHHbIX K Bbixogam F n G TkaHeaKBMBaNEeHTHOro

nHTepdeica (kak nokasaHo Ha pucyHke 9), n kopnyca, NOAKMHYEHHOTO K Bbixoay J.

PucyHok 9 — lNMogkntoyeHne K MHOrokaHasibHOMY BUnonsipHOMy ns3genuio B obuiem pexume

PaboTta B anddepeHunanbsHOM pexmnme Heobxoaumo NpoBepsiTb C UCMONb3OBaHMEM
ncnblTaTenbHbIX CUrHanoB 1 U 2, yMEHbLUEHHbIX 0O OAHOW AecATon aMnnuTyabl. KOHTaKThbl
sense/pace MWCNbITYyEMOro KaHana [OOfKHbl OblTb MNOAKMOYEHbI MeXay COeaMHEHHBIMU
Boixogamn F 1 G n BbIxoAoM J TKaHE3aKBMBANEHTHOro WHTepdenca (kak mnokasaHo Ha

pucyHke 10).
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PucyHok 10 — lNogkntoyeHmne K MHOrokaHanbHOMY BMNOAsSipPHOMY M3OENNIO B

anddepeHumansHOM pexnme

Tok (rms) onpegendalT MyTemM [[eneHust MNokKasaHui pasmaxa HanpskeHus Ha
ocuunnorpade, NoAKMYEHHOM K KOHTPOSNbHOM Touke K yepe3 unbTp HMXKHUX YacToT (Kak
nokasaHo Ha pucyHke D.4 B pexume obxoga), Ha 232 OM ans ucnblTatensHoro curHana 1.
[na ucnblTatenbHOro curHana 2 n3MepeHne HeobxoaMmo NPOBOAUTL B KOHTPOSIbHOW TOYKe
B (Bbixog ¢unbTpa) ¢ mcnonb3oBaHneMm nmbo ocuwmnnorpada, MMEKLWero BO3MOXHOCTU
n3mepeHus cpeAHekBagpaTUYHOro 3HaYeHus, nmbo BOMbTMETpa NCTUHHBIX
cpegHekBagpaTUYHbIX 3HaYeHUn. M3mMepeHHoe 3HaveHne [O0SMKHO ObiTb pas3geneHo Ha
82 Om, 4TOoObI NONYYNTHL 3HAYEHME TOKA.

B kayecTBe anbTepHaTMBbI AN onpefeneHns cpegHekBaapaTUYHOro Toka MoxeT BbITb
MCNoNb30oBaH BOSMbTMETP WUCTUMHHbLIX CpeAHEeKBaApaTUYHbIX 3HAYEeHUW C  BXOAHbLIM
conpotmBneHmem =21 MOM. Moka3zaHus OOMmKHbl BbiTb ¢ TOYHOCTBIO A0 10 % B npegenax
Nnonocbl NPONycKaHNA N3MepPSEMbIX 4YacToT.

4.2.3.3 VIamepeHune Toka, BBOANMOIO Yepe3 KOHTaKTbl Kapanosepcun/gednbpunnaumm

BbibupatoT cxemy TKaHE3KBMBANEHTHOrO WHTepdpeinca, ykasaHHyl Ha pucyHke D.1 n
Tabnuue D.1b).

KoHTakTbl sense/pace 0OMmKHbl BbITb HarpyeHbl peaunctopamm RL 500 Om £ 5 %. Ons
MHOrOKaHanbHOro M3genus BOCMPUATUA/CTUMYNALMN KOHTaKTbl Sense/pace O0SMKHbl ObiTb
noakntoyeHbl vyepesd pesuctopbl R = 10 kKOM, kak nokasaHo. M3rotoButenb OOMMKEH ObiTb
cBobogeH B BbiOOpe 3HAYeHUs Pe3nCTOPOB, COOTBETCTBYHIOLLMX WUCMLITYEMOMY W3AENUIO.

Ecnu DUT umeeT Gonee OByx KOHTaKTOB Ans kapanoBepcun/gedmnbpunnauumn, KOHTakTbl, He

17
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noanexatuue UCnblTaHUIo, AOIMKHbI OblTb NOAKMIOYEHbI K O4HOMY U3 UCTbITYEMbIX KOHTaKTOB
yepes pe3ncTtop R = 10 KOm, Kak ykasaHO M3roTOBUTENEM.

Ecnu 06a ucnbiTyeMbix KOHTaKTa Kapaunosepcun/gedundbpunnsaumm npegHasHavyeHbl Ans
NOAKMIOYEHNA K SHAOKapAuanbHbIM MPOBOAHWKAM, TO UCMbITaTeNbHble CUrHanbl AOSMKHbI
ObITb yMEeHbLUEeHbl 0O OAHOW AecsaTorM amnnutygbl. Ecnn oguvH mnn oba wmcnbITyembix
KOHTaKTa kapguoBepcun/gedundpunnsaumm npegHasHavyeHbl Ang nogknioveHns K natyam Ha
cepaue, vcnbiTaTeNbHble CUrHanbl AOMMKHbI ObITb YMEHbLUEHbl 40 MOMOBUMHLI aMNNnTyabl.
Ecnn kakon-nmbo K3 KOHTaAKTOB KapauoBepcuu/gepmbpunnauun npegHasHadeH ang
NOAKMIOYEHNA K MOAKOXHOMY naT4yy, TO [JOSPKHa WCNONb30BaTbCA MNOMHAA amnnauTyaa
MCNbITaTeNbHOro curHana.

PaboTta B 00blMHOM pexume AoSmkHa 6bITb NpoBepeHa C UCMONb30BaHMEM KOHTaKTOB
Kapanosepcun/aemnbpmnnnaunmn, NoakNioYeHHbIX K BbixogaMm F n G TkaHe3KBUBanNeHTHOro
NHTepdenca (kak nokasaHo Ha pucyHke 11), n kopnyca, NogKIHOYEHHOTO K Bbixoay J.

Ecnu kopnyc DUT — akTUBHbIN KOHTaKT, NpoBepKa B 0bLiem pexunme He TpebyeTcs.

R
_______ - ¢ e —— IIrJIII
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PucyHok 11 — lNMoakntoyeHne Onst KOHTaKTOB Kapanosepcun/gednbpunnaumm B 06614HOM

pexume

PaboTta B guddepeHumnansHoOM pexmme AomkHa ObiTb NPOBEPEHA C MCMNOSb30BAaHNEM
KOHTAKTOB  KapauoBepcun/gecombpunnaunn, MNOAKMIYEHHbIX  MeXay COEeAUHEHHbIMU
Boixogamn F n G n BbIxoAoM J TKaHE3aKBMBANEHTHOro WHTepdenca (kak mnokasaHo Ha

pUCyHke 12).
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PucyHok 12 — lNopgknoyeHne ans KOHTakToB Kapauosepcun/gecdomnbpunnsaumm s

andpepeHUnansHOM pexmve

Ecnn DUT umeeT 6onee OByx KOHTaAKTOB KapanoBepcuu/aedundbpunnauum, ucnblitaHme
BbIMOSHAETCS Ha KaXJoW nape KOHTaKToB MO ovepemu.

Tok onpenenalT NyTeM OeneHust NokasaHun pasmMaxa HanpsKeHuda Ha ocuunnorpade,
NOOKITIOYEHHOM K KOHTPOSbHOM Touyke K yepe3 punbTp HMXKHUX 4YacToT (Kak MnokasaHo Ha
pucyHke D.4), Ha 133 Om gnsa ucneitTatensHoro curHana 1. [Ana vcnelTaTensHOro curHana 2
n3mMepeHne HeobxoauMO MpPOBOAUTL B KOHTPOSIbHOM Toudke B (Bbixog unbtpa) C
ucnonb3oBaHmem  nmbo  ocuunnorpada, UMeKWero - BO3MOXHOCTU  U3MepeHus
cpeAHeKkBagpaTUYHOro 3HadeHusi, nMbo BOMbTMETPa WCTUHHBIX CpeaHeKBaapaTUYHbIX
3HayeHun. M3amepeHHOe 3HadeHne [OMMKHO 6bITb pasgeneHo 47 Om, 4TobBbLI NonyYnTb
3HayeHue ToKa.

B kauyectBe anbTepHaTuBbl Ons onpedeneHus cpefHekBaapaTU4HOro ToKa MOXHO
MCronb3oBaTb BOMbTMETP WCTUMHHBIX CpefHeKBagpaTUYHbIX 3HAYEeHUW C  BXOOHbIM
conpotmBnexHmem =1 MOM. lNokasaHna OomkHbl ObITb ¢ ToYHOCTLIO A0 +10% B nonoce
nponyckaHna He meHee 20 Kl 'u,.

CooTtBeTcTBME CUMTAETCA NOATBEPXKAEHHbBIM, ECIN:

- Ona ucnbiTaTeNbHOro HanpskeHnsa 1 Tok (cpegHeKkBagpaTUYHOE 3HAaYeHUe) He AOMMKEH
npeBsbllWaTh 3Ha4YeHMe, YykazaHHoe B Tabnuue 3a) Ans KOHTakToB sense/pace u Tabnuupl 3b)
AN KOHTaKTOB kapauosepcun/aedmnbpunnauum; n

- Ans ucnblTatenbHoro HanpsxeHus 2 1ok npy 130 [y He [OofmKeH npeBblwaTb

cpegHekBagpaTu4YHoro 3HadeHns 50 MKA.
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Tabnuuya 3a— lNpegensl napasnMTHOrO ToKa AN KOHTaKTOB sense/pace

f Tok, rms

166 Tu<f<1«kluy 50 mkA

1klMy < f<20«kly 50 MkA x ( f/1 kl'u)

Tabnunua 3b— lNpegensl napasMTHOrO ToKa AN KOHTAKTOB Kapauosepcun/gedomdpmnnnaumm

f Tok, rms

166 Tu<f<1kluy 50 mkA

1kly < f<20«kly 50 MKA x (f/1 kL)

4.3 3awmTta OT HEUCNpPaBHOCTEN, CBA3AHHbIX C 3NeKTPOMarHUTHbLIMU NONSAMMU

4.3.1 Obwme TpeboBaHUuA

DUT pomkeH ©OblTb CKOHCTpyMpoBaH TakuMm obpasom, 4TOObl OKpyXawLue
3MIEKTPOMarHUTHbIE MOMs MarioBEPOSTHO MOMMM BbI3BaTb HeucnpaBHocTb DUT, koTopas
CoXpaHsieTcd nocne yganeHus anekTpoMarHUTHOro nonsi.

4.3.2 Kapaunoctumynsatop n yctpouctea CRT-P

4.3.2.1 HeucnpaBHOCTb WM3-3a 3MEKTPOMArHUTHbIX MOMEX B AuanasoHe 4acToT OT
16,6 'y go 10 Ml

NcnbiTatenbHoe obopygoBaHue: NCnonb3yoT NUCNbITaTeNbHY YCTAHOBKY, NOKa3aHHYHO
Ha pUCYHKe 13, cxeMy TKaHE3KBMBANEHTHOro MHTepdenca, nokasaHHyt Ha pucyHke D.2; oBa
ocuunnorpada, BxogHoe conpotueneHne 1 MOM; n reHepaTtop MUCnbITaTENbHOIO CUrHana,
BbIxogHoe conpoTusrieHme 50 Om.

McnbiTatenbHbld  curHan: WcnbiTaTenbHbI  CUrHan [OOSMKEeH npeactaBnsaTb cobow
HenpepbIBHbIN CMHYCOMAANbHbIA CUrHam, KOTopbI AOMKEH NMBo nepenaBaTbCsa B AMana3oHe
yacTtoT oT 16,6 'y go 10 My co ckopocTbio 1 Aekaga B MUHYTY, NMBO nogaBaTbCs Kak
MUHMMYM Ha YeTblpex pasfiMyHblX, pasHEeCeHHbIX YacToTax B [ekagy C paBHOMEPHO
pacnpefeneHHbIM BpeMEHEM 3a4epXkn He MeHee 60 ¢ B aekany.

AMNAnTyga ncnblTaTeNbHOrO CUrHana Ansi OgHOMNONSIPHOrO 1 OOLLEero pexuma OOormKHa

ObITb TAKOW, Kak NokasaHo B Tabnuue 4.

Tabnuuya 4 — Pasmax amnnntygbl Vpp B AnanasoHe ot 16,6 My go 10 My

f Voo
16,6 lu<f<20«lu 1B
20 KMy = f <140 klMy, 1 B x (f/20 kl'y)
140 klM'y < f < 10000 ky 7 B x (f/140 kw0624
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PaboTa B anddepeHunansHoOM pexume AomkHa ObiTb NpoBEpeHa C UCMOSb30BaHNEM
UCMbITaTeNbHOrO CUrHana, yMeHbLUeHHOro 0 OOHOW OeCATOW aMnnuTydbl UCMbITaHUS B
0BbIYHOM pexnme.

Mpoueaoypa wucnbiTaHusa: [eHepaTop WUCObITATENbHOIO CUrHana OOMmKeH OblTb
nogknoyeH yepes Bxoa C uHTepdencHon cxembl (Kak ykasaHo Ha pucyHke D.2) u kak
nokasaHo Ha pucyHke 13. WcnblTaTenbHbld CcuUrHan wu3MepseTca Ha ocuunnorpade,
NOAKNIOYEHHOM K KOHTporibHoM Touke D. Paboty DUT moxHO 3anucaTtb Ha ocuwmnnorpade,

NOAKNYEHHOM K KOHTPOSIbHOM Touke K.

® 1
1

Ty

_

—_—
—_—

(OBMONONMONO,

]

1 — ocumnnorpad; 2 — reHepaTop UCMbITAaTENbHOIO curHana; 3 — TKaHeaKBUBaNEHTHbIN

NHTEepgenc

PucyHok 13 — WcnblTaTenbHas ycTaHOBKa AN NPOBEPKM HA Hanuyne BbI3BaHHOM

HENCNPaBHOCTH

DUT pormkeH OOMKHbI ObiTb OTHECEHbI K O4HOM WU HECKOMbKUM M3 YeTbipex rpynn B

3aBUCUMOCTU OT OOCTOATENbLCTB:

OAHOKaHallbHbl€ OgHONONAPHbIE U3OeNNA — rpynna a);

MHOrokaHarsribHbl€ OHONOJIAPHbIE U3OENNA — rpynna b),

oAHOKaHarnbHble GUNonspHbIE U3aenus — rpynna c);

MHOrokaHanbHble GunonsipHble n3genus — rpynna d).
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bunonsapHbIn  kKaHan OOMmKeH OblTb UCAbITAH BO BCEX BO3MOXHbBIX —pexumax
(ogHOMONSIPHBLIN,  GUNONAPHBIN ~ MNKM  oba) B COOTBETCTBUM C  BO3MOXHOCTAMM
nporpaMMmpoBaHNA U3genus.

Npynna a): DUT pomkeH O6bITb MNOOKMIOYMEH K COeAMHEHHbIM Bbixogam H un |
TKaHE3KBMBANEHTHOro WMHTepdenca (Kak nokasaHo Ha pucyHke 14), npu 3TOM BbIxog J

OOIKEH ObITb MOAKITHOYEH K Kopnycy.

] @ _*
PucyHok 14 — lMogkntoveHne K ogHOKaHanbHOMY OHOMONAPHOMY U3AENI0

Npynna b): kaxabin Bxog n Bbixod DUT AormmkHbl 6GbITb NOAKMOYMEHbI napansienbHo K
napHbIM, CBA3aHHbIM BbixogaM F n G n H u | TkaHeakBMBaneHTHoOro uHtepdenca (kak

NnokasaHo Ha puUcyHke 15), Npun 3TOM BbIXoA J NOOKITIOYEH K KOPNYCY.
F
G & /|
H /

: @J DUT

PucyHok 15 — lNogkntoyeHme K MHOrokaHaribHOMY OL4HOMONAPHOMY U34ENUIo

®
®
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pynna c): pabota B obwem pexume AomkHa ObiTb NpoBepeHa C MUCNOfb30BaHUEM
DUT, nogkntoYeHHoro K Bblxogam H u | TkaHeakBMBaneHTHOro nHtepdenca (Kak nokasaHo Ha

pUcyHke 16), C BbIXOAOM J, NMOOKITOYEHHBIM K KOPMycCy.

7
H (@— L -
l@ DUT
] (® o

PucyHok 16 — lNogkntoveHne K ogHoKaHarnbHOMY BMNoONSpHOMY N3genuio B 00bIYHOM

pexume

PaboTa B anddepeHumnanbHoOM pexunme AomkHa bbiTb NpoBEPEeHa C UCMOSIb30BaHNEM
DUT, noakmnt4YeHHOro K coenHeHHbIM Bbixogam H u | v Bbixogy J TKaHE3KBMBANEHTHOrO

NHTepderca (kak nokasaHo Ha pucyHke 17).

DUT

] (@—

PucyHok 17 — lNMoakntoyeHne K ogHOKaHanbHOMY 6MNONSpHOMY U3L4enuio B

AndpepeHUnansHOM pexuve

Npynna d): paboTta B obwem pexvme OormkHa ObiTb MpoBepeHa MyTem MOoAKNHoYEeHUSs
Ka)xgoro BXoga W Bbixoga wusgenusa K Bbixogam F, G, H m | TKaHeakBMBaneHTHOro

NMHTepdenca (kak nokasaHo Ha pucyHke 18), ¢ BbIXOAOM J, NOAKMOYEHHBIM K KOpPMyCy.
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PucyHok 18 — lNogkntoyeHne K MHorokaHaribHOMY BMNONSPHOMY M3ennio B obLLEM pexnme

PaboTa B guddepeHumansHOM pexnme OOormkHa bbiTb NpOBEPEHA NPU KaXKaoM BXoae 1
Bbixoge DUT, nogkntovaemblx, B CBOKO o4epenb, Mexay coeAuHeHHbIMU Bbixogamu H u | n
BbIXO4OM J TKaHEe3KBMBaNeHTHOro MHTepdenca (kak nokasaHo Ha pucyHke 19).

Jliobon koHTakT DUT, He nognexawuh ucnbiTaHu, OOJHKEH OblTb NOAKMHYEeH K
9KBMBANEHTHOMY KOHTAKTy WCMbITbIBAEMOro kKaHana 4vepes pesuctop R = 10 kOwm, Kak

YKa3aHO N3rotoBuUTesiem.

F (®
G® 7{
/

H

-

-

DUT
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PucyHok 19 — lNoaknoyeHne K MHOrokaHarbHOMY GMNOoNsSPHOMY U3Aenuio B

AndpdoepeHumarnbHOM pexume
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CooTBeTcTBME CUMTaAETCs NOATBEPXKAEHHbIM, €cnu nocrne nojayu ykKasaHHOro
ucnoitatensHoro curHana DUT QyHKUMOHMPYET TakK e, Kak M [0 WCnbiTaHus, 6e3
AOMNOJSTHUTENBHOW PEryrMPOBKMU.

4.3.2.2 HencnpaBHOCTb U3-3a 9NEKTPOMArHUTHbIX NOMeX B AuManasoHe 4actoTt ot 10 go
385 Ml'y,

WMcnbiTaTensHoe obopyaoBaHme: Icnonb3yoT NCNbITaTeNbHY YCTAHOBKY, NOKa3aHHYO
Ha pucyHKe 21; UHXEKUMOHHYIO CeTb, MoKasaHHyl Ha pucyHke D.5; ocuunnorpad (#1),
BxogHoe conpotuerieHne 50 Om, TouHOCTb +10 % B Monoce nponyckaHUs He MeHee
385 MI'u; n reHepaTop MCNbITaTENBLHOIO CUrHana, BbixogHoe conpoTtmerieHne 50 Owm.

McnbiTaTenbHbin curHan: McnblTaTenbHblM CUrHan AoSmkeH ObiTb MOLYNUMPOBaHHbLIM
curHanoMm opmMmsbl, MokasaHHOM Ha pucyHke 20. Hecywas pormkHa ObiTb aMnnuTyaHO
MoAynupoBaHa cuHycougarnbHon BonHon Yactoton 130 'y onga cosgaHusa cepum MMNYnbCoB
Moaynsaummn anutenbHocTbio 100 Mc. MHTepBan mexay cepuamMmum umnynscos, T, namepsaeTcs
OT nepeaHero (ppoHTa oo nepegHero poHTa (cM. pucyHok 20). UHTepBan mexay cepusamm

nMnynscos, T, MOAYNMPOBAHHOIO CUrHana gosrmkeH ObiTb ycTaHoBreH Ha (700 + 50) mc.

PucyHok 20 — McnbiTaTenbHbIn curHan gnga yactot ot 10 go 385 MIy,

25
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Cepvwl nMnynbCoB MoaynAaAuun  OOJIKHbl  Ha4dYMHATBCA WU 3aKaH4YMBaTbCA  MpU
nepece4yeHnn Hyna cCurHana wmoayndaumn, Taknum o6pa30M, ormbarwolaa HavyMHaeTcs U
3aKaH4YnBaeTCA HErNnpepbIBHO. Konun4yecTtso cele|7| MMMNYyIbCOB COCTaBIAET 13 NOMHbIX LUUKIOB

moaynsumn. hgekc mogynsaumm, M, normkeH coctaensatb 95 %, roe:

M=Vpp_v
Vop + v

-100.

Pasmax amnnutyabl uCnbITaTeNbHOrO curHana, Vpp, HE MOXeT OblTb W3MepeH
HenocpeacTBEHHO Ha NOOOM coeauHUTENE WHXEKLMOHHOW CEeTU BO BPEMS UCMbITaHUS.
[MoaTOMy OH paccunTbiBaeTCs Ha OCHOBe HanpsbkeHus Ha coeaumHutene D, Vose, C
NPUMEHEHNEM KanMBpPOBOYHOIro KO3IhdULMEHTA M, yKa3aHHOIo B NpuUnoxeHum F.

Mpoueaypa mcnbiTaHus: MNepeq NobbiM UCNbITAaHNEM KanMOpyHT YCTAaHOBKY, UCMOMb3ys
npoueaypy, OnNuMCaHHy B npunoxeHun F. eHepaTop uchbITaTeNbHOrO curHana OOJKeH
OblTb MOAKMIOYEH K WMHXEKUMOHHOW ceTu 4yepeld Bxog C, Kak nokasaHO Ha pucyHke 21.
"eHepaToOp MCMNbITaTENBHOrO CUrHana AosmKeH 6bITb OTperynMpoBaH Takum obpasom, 4YToObl
amMnnuTyda ucnblTaTenbHOro cUrHana, naMepeHHasa Ha ocuunnorpade #1, NoAKIOYEHHOM K
KOHTpoSsibHON Todke D (Vosc), MpU YMHOXEHUM Ha KanmbpoBOYHbIM KO3PUUMEHT AnA
NHXXEKLMOHHOWN CETW, OMnpenerieHHbIn B COOTBETCTBMM C MEeToAoM npunoxenust F, Obina
paBHa Tpebyemon amnnuTyge ucnbltTatenbHoro curHana, Vopp 14 B.

MoaynMpoBaHHbIA UCMbITATENbHbLIM CUrHaNM OOSPKEH MNoAaBaTbCA Kak MUHUMMYM Ha
LWEeCTN pasfnyHbIX, Pas3HeCEeHHbIX YacToTax B Aekady, HadmHas ¢ 10 MIy n 3akaHynBas
385 MI'y (Hanpumep, 10, 20, 40, 60, 80, 100, 200, 385), c paBHOMEPHO pacnpeneneHHbIM
BpeMeHeM 3agepxka He MmeHee 60 ¢ 3a aekagy. AMnnuTyga ucnbeltatensHoro curHana (Vpp)
onpegenseTca Kak pasmax amnnuTydbl HanpskeHUsi pa3oMKHYTOM uenu, ynpaBnsioLero

BbIxogamu (F, G) MHXEKLUNOHHOM ceTu.

MpumeyvyaHune — Ecnu Bo Bpems npoueaypbl KanmbpoBKN N UCMbITAHUSA B KOHTPOMNbHOW TOYKe
D ucnonb3ayeTca BonNbTMETP CpeaHeKBagpaTUYHbIX 3HAaYEHUIN, TO 3HAYEeHWE UCMbITaHNSA cocTaBnseT
53 % OT 3Ha4eHusa KanmbpoBKkM, 4YTOObLI OBecneyYnTb HOMWHANbHYIO MOOYNMPOBAHHYKD aMnnuTyay

ncnbitaHna 14 Vyp (pasomkHyTas Lens) Ha Bbixogax F n G.
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1- OCLI,VIJ'IJ'IOFpad); 2-— reHepaTtop McnblTaTesibHOro CUrHarna, 3 — UHXEeKUNOHHas ceTb

PucyHok 21 — WcnblTaTenbHas ycTaHOBKa A5 NPOBEPKM HEUCNPABHOCTU Ha BbICOKOM

4yacTtoTe

CoeguHeHna wmexay Bbixogamum F mn G un DUT pomkHbl 6biTb  BbIMOMHEHbI C
NCNosib30BaHMEM MeHbIX MOMIOCOK, LWUPUHON 25 MM, AnuHon <50 MM (He BKNYas OfvHY
CTaHAApPTHOrO WThIPA COeANHUTENS, BCTABMEHHOrO B pasbeM usgenus). Hemcnonb3yemble
NopTbl B MHXEKLUNOHHOW CeTU AOSMKHblI OblTb Harpy>eHbl BbICOKOBOSIbTHbIMU PE3MCTOpamMm
50 Owm.

OpHononsapHble U3genus AoMkHbl ObITb NOAKMOYEHbI K BbIXOQy F MHXEKUMOHHON ceTn
(kak nNokasaHoO Ha puUcyHke 22) C Ucnonb3oBaHMEM cooTBeTCTByHOWMX PY TexHonormn ang
BCEX coeauHeHun. Kaxablh KaHanm MHOrokaHanbHOro usgenus AofmkeH ObiTb MChbiTaH no
odepean, n nobon KaHan, He NoaBepraroLMACA UCMbITAHMIO, OOMMKEH OblTb OTKMIOYEH U

Harpy>xeH Harpy3o4vHbiMu pesmctopammn 500 Om (RL).
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DUT

PucyHok 22 — lNogkntoyeHne K 0gHONOSISIPHOMY U3eNunto

BunonsipHble nsgenns OomkHbl OblTb NoAKMoYeHbl K Bbixogam F M G MHXEKUMOHHOWM
ceTu (Kak nokasaHo Ha puUCyHke 23) ¢ UCMONb30BaHMEM COOTBETCTBYIOLLMX PaanoYacTOTHbIX
TEeXHONOr Ans Bcex coeanHeHnin. Kaxapblii kaHan MHorokaHanbHOro U3genus OomkeH ObiTb
ncnbiTaH No ovepeau, U NOGON KaHan, He MOABEepralLUNCa UCMbITaHWIO, OOMKEH ObITb

OTKITOYEH U HarpyxeH Harpy3o4dHbimu pesnctopamm 500 Om (RL).

DUT

PucyHok 23 — lNogkntoveHne K BunonsapHoMy n3genuio

CooTBeTCTBME cuMTaeTcs NOATBEPXOEHHbIM, €CnvM MNocne nodayn  yKasaHHOro
ncnbiTatenoHoro curHana DUT dyHKUMOHMPYET Tak e, Kak M 00 UcCnbiTaHus, 6es

AONONHUTENBHOW PErYrIMPOBKM.
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4.3.2.3 HeuncnpaBHOCTb K3-3a 3IEKTPOMArHUTHbLIX MOMEX B Auana3oHe 4acToT OT
385 MIy, go 3000 My,

Ncnbitanne: DUT pgomkeH ObiTb MOABEPrHyT npouenype WUCnbITaHWs, ONUCaHHOW B
4.9.3.2 (6e3 koHTpONA U3genus u perucTpauum xapakrepuctuk DUT, 4to He TpebyeTtca ans
3TOro UcCMbITaHus).

NcnbiTaTenbHble ypoBHM, YyKasaHHble B 4.9.3.2, gaBnswTca obasatenbHbiMM AN
HacTosLLero nognyHkKTa.

CooTBeTcTBME cuMTaeTca noarBepxaeHHbIM, ecnn DUT byHKUMOHUPYET Tak e, Kak n
A0 ucnblTaHus, 6e3 JONONMHUTENBHOW PeryrnmpoBKN.

4.3.3 UKO v yctpouctea CRT-D

4.3.3.1 HeucnpaBHOCTb WM3-3a 3MEKTPOMArHUTHbLIX MOMEX B AuanasoHe 4acToT OT
16,6 'y go 10 MIy,

4.3.3.1.1 WcnbiTatensHoe obopynoBaHMe 1 curHan

NcnbiTaTtensHoe  obopygoBaHue:  Mcnonb3yldT  CXeMbl  TKaHE3KBUBASIEHTHOrO
UHTepdenca, Kak nokasaHo B npunoxeHun D, pucyHkun D.2 u D.3; gBa ocuunnorpada,
BxogHoe conpotueneHne 1 MOm, <30 nd. Ocuwmnnorpacd, NOAKNIOYEHHbIN K KOHTPOSbHOW
Toyke D (Ha pucyHkax 13 unu 26), jormkeH umeTb ToYHOCTb £10 % B nonoce nNponyckaHus He
meHee 30 MI'U; n reHepaTop UCNbITATENbHOrO cUrHana, BolxogHoe conpoTtmereHne 50 Om.

BHUMAHUWE — Cnepgyet cobntogate Hagnexawme npoueaypbl BbICOKOYACTOTHOMO
ncnbiTanmsa. [onyckaetca moamdukaumsa MChbiTaTeNbHbIX CXEM, HO OOSKHA COXPaHATbLCA
3NEeKTpUYECcKas SKBMBANEHTHOCTb.

NcnbiTaTtenbHblt curHan: WcnbiTaTenbHbI CUrHan [JOfbKeH npeacTtaBnsaTb cobown
HenpepbIBHbIN CUHYCOMAASNbHbBIA CUrHan, KOTopbIn JOMmKeH NMbo nepefaBaTbCs B AManasoHe
yacTtoT ot 16,6 Ty go 10 My co ckopocTbto 1 gekaga B MUHYTY, NMOO nogaBaTbCsa Kak
MVHAMYM Ha YeTblpeX Pa3fnyHblX, Pas3HECEHHbIX 4YacToTax B [ekagy C PaBHOMEPHO
pacnpefeneHHbIM BpeMeHeM 3afepXkn He meHee 60 ¢ B fekaay.

AMNAMTyga ucnblTaTenbHOro cUrHana ans UcnblTaHus B obwem pexunme aosmkHa ObiTb

TakKoW, KaK nokasaHo B Tabnvue 5 Huxe:

Tabnuua 5— Pasmax amnnutygbl Vpp B AnanasoHe ot 16,6 'y go 10 My

f Vi
16,6 Ty <f<20«kMy 1B
20 kMy =f<140«ly 1B x (f/20 kl'u)
140 kl'u < < 10000 k'y 7 B x (f/140 kly)0-1624

29



30

FOCT ISO 14117-2022
(npoekm, RU, dopabomaHHasi pedakuyusi)

PaboTa B anddepeHumnansHoM pexnme OomKkHa ObiTb NPOBEPEHA C UCMONb30BaHNEM
UCMbITaTENbHOrO CUrHana, yMeHbLUEHHOro A0 OAHOW AecCATOM aMnnuTydbl UCMbITaHUsS B
obwem pexumve.

Bo Bpemsa wucnbitaHms DUT pomkeH OblTb YCTaHOBMEH Ha 3aBOACKME HACTPOWKMK
(HOMVHanbHbIE UNN pPeKoMeHOOBaHHble M3roToBuTenem). PyHKUMK Tepanuu TaxmapuTMum
nmnnantupyemoro DUT  gomkHbl  OblTb  OTKNHOYMEHbI BO  BpPEMS  MCMbITaHUA, a
BbICOKOBOJIbTHbIE KOHAEHCATOPbI, €CNN TaKOBblE UMEIOTCS, AOMMKHbI OblTb paspsiKeHbI.

BHUMAHVME — Heobxognmo ybeamTbCs, 4YTO BbICOKOBOSMbTHbIE KOHAEHCATOpPbI
paspskeHbl. HecobniogeHne 6esonacHbix nadbopaTopHbIX METOAOB MOXET MpUBECTU K
CUNBHOMY MOPAaXEHUD 3NEeKTPUYECKUM TOKOM, YTO npuBeneT K TpaBMaM UM CMepTu nuy,
paboTalowmx ¢ obopygoBaHMEM WU MPOBOAAWNX UCNbITaHUS. Kpome Toro, BEpPOATHO
noBpexaeHne anekTpoobopyaoBaHmsi, 0COBEHHO CXeM TKaHEIKBUBANEHTHOro MHTepdeinca.

4.3.3.1.2 HeucnpaBHOCTb 13-3a 3NIEKTPUYECKMX MOMEX HA KOHTaKTax sense/pace

Mpouenypa wucnbiTaHusa: BblIOMpaldT Ccxemy TKaHE3KBMBANEHTHOro WHTepdenca,
yKkasaHHyto Ha pucyHke D.2. 'eHepaTop ucnbiTaTeNbHOro cUrHana AosmkeH ObiTb NOAKIOYEH
yepe3 Bxog C cxembl WHTepdenca, kKak MokasaHO Ha pucyHke 13. WcnbitatenbHoe
HanpsbkeHne u3MepsaeTcs Ha ocuunnorpade, MNOLKMHOYEHHOM K KOHTposnbHOWM Toyke D
NHTepgencHon cxembl. Paboty DUT MOXHO KOHTpOnMpoBaTb C WCMNOMb30BaHMEM
ocumnnorpada, NogKntYeHHOro K KOHTPObHON Touke K.

KoHgeHcaTop Cx cxeMbl uHTepdenca (cMm. pucyHok D.2) gomkeH ObiTb obongeH, ecnm
TONbKO He TpebyeTcsa yCTpaHWTb napasUTHble HU3KOYACTOTHblE CUrHambl, CO34aBaeMble
reHepaTtopoM CUrHanoB NomMex (CMm. npunoxexuve E).

Jllobon He nognexawmm ucnbiTaHUK KOHTakKT sense/pace DUT pomkeH ObiTb
NOAOKITOYEH K 9KBMBANEHTHOMY KOHTaKTY MUCMbITyeMOoro kaHana yepes pesuctop R = 10 kOwm,
Kak ykasaHo marotoButenem (ons 6e30nacHOCTM KOHTaKTbl KapauoBepcun/gecdombpunnsaumm
Harpy>atT BbICOKOBOSbTHbIMU pe3nctopamun 50 Om, 25 BT Ry).

DUT c¢ ©wunonapHon cumynsaumven/socnpuatneM [omkeH 6ObiTb UCNbITaH B ABYX
KOH(purypaumsix.

PaboTa B obLiem pexnme gomkHa 6bITb NpoBEpeHa C UCNONb30BaHNEM Nap KOHTAKTOB
sense/pace, NOAKIOYEHHbIX K Bbixogam F, G, H n | TKaHeakBMBaneHTHOro nHtepdenca (kak

Moka3aHo Ha pUcyHke 24), 1 kopnyca, NOAKIMYEHHOTO K BbiXxoay J.
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PucyHok 24 — CoefuHeHne Onsi MHOrokaHasibHbIX OMNONAPHbIX U3aenuin B obLiem pexnme

PaboTta B guddepeHumnansHOM pexmnme AomkHa ObiTb NPOBEpPEHa C UCMNOSb30BaHNEM
UCNbITATENbHOrO CUrHana, YMEHbLIEeHHOro [0 OA4HOM fecatorn amnnutyabl. KaHanbl
CTUMYNAUUK/BOCIPUATUA OOMKHbI BbITb npoBepeHbl No odepeau. KoHTakTbl sense/pace
NCMbITYEMOro KaHara OMmKHbI ObITb NOAKIOYEHbI MeXOY COeAUHEHHbIMU Bbixogamu H n | n

BbIXO4OM J TKaHE3KBMBANEHTHOro nHTepdenca (kak nokasaHo Ha pUCyHke 25).
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PucyHok 25 — lMoakntoyeHne Anst MHOrokaHarnbHbIX GUNONApPHbIX N3genun B

anddepeHumansHOM pexnmve
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CooTBeTCTBME CUYMTaEeTCA MNOATBEPXAEHHbIM, €Cnn Mnocne MPUMEHEHUs YKa3aHHbIX
ncnbiTatenbHbiX curHanoB DUT  yHKUMOHMPYET TaK Xe, Kak WU A0 ucnbitTaHus, 6e3
OOMNOSTHUTENBHOWN pPeryrmpoBKu.

4.3.3.1.3 HeucnpaBHOCTb  M3-32  ONEKTPOMArHMUTHbIX  MOMEX Ha  KOHTaKTax
KapavnoBepcun/gepmnbpmunnauumn

Mpoueaypa wcnbiTaHusa: BbibnpaloT cxemy TKaHEe3KBMBANEHTHOrO WHTepdenca,
yKa3aHHyl Ha pucyHke D.3. eHepaTop MchblTaTeNbHOrO curHana gosmkeH 6bITb NOAKMYEH
yepe3 Bxog C cxembl WHTepderca, Kak MOkasaHO Ha pucyHke 26. KMcnbitatenbHoe

HanpsxxeHne namepdaeTcqa Ha ocu,l/lnnorpacbe, NOAKIMKOYEHHOM K KOHTpOJ'IbHOI7I Touke D.

1
® 1
1+
® F
3 ® G
® ]
o

1 — ocumnnorpad; 2 — reHepaTop UcrbITaTeNbHbIX CUTHANOB; 3 — TKAHE3KBUBANEHTHbIN

nHTEepdenc

PucyHok 26 — WcnblTaTenbHas ycTaHOBKa AN NPOBEPKM HA HanMyne BbI3BaHHOW
HencnpaBHOCTU, CBA3AHHOW C HaNpPsKeHNEM, BbI3BaHHbIM Ha KOHTaKTax

Kapguosepcun/geconbpunnsaumm
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KongeHcatop Cx cxembl uHTepdenca (cm. pucyHok D.3) gomkeH ObiTb obongeH, ecnm
TONbKO He TpebyeTcs YyCTpaHWTb NapasvTHble HU3KOYACTOTHbIE CUrHanbl, CO3[4aBaemble
reHepaTtopoM CUrHanoB nomex (CMm. npuroxexuve E).

KoHTakTbl sense/pace JomkHbl ObiTb HarpyeHbol pesuctopamm RL 500 Om £ 5 %. [Ons
MHOrOKaHanbHOro usgenus ans cTUMynaunn/BOCNPUSTUS KOHTaKTbl sense/pace OOSDKHbI
ObITb NOAKMOYEHbI Yepes pe3ncTopbl R 210 KOM, kak NoOKa3aHO Ha PUCYHKE.

MsrotoButens pomkeH ObiTb cBoGOgeH B BbiOOpe 3HA4YeHUs pPe3ncTopos,
COOTBETCTBYHOLNX UCMbITyeMoMmy msgenuio. Ecnn B DUT nmeetca bonee OBYX KOHTAKTOB
ANsa Kapanosepcun/gedmnbpnnnauumn, KOHTaKTbl, He noanexalime UCrbITaHUo, JOMKHbI ObiTb
NOAKMOYEHbl K OAHOMY U3 UCMbITyeMbIX KaHanos yepes pesnctop R = 10 kOM, Kak ykasaHo
N3roToBUTENEM.

Pabota B obwem pexume [ormkHa ObiTb NPOBEpPEHa C WUCMONb30BaHMEM KOHTAKTOB
Kapaunosepcun/gedpnbpnnnauumn, NogKMYeHHbIX K Bbixogam F n G TKaHe3aKBMBaNeHTHOro
NMHTepdenca (kak nokasaHo Ha PUCYHKe 27), n Kopnyca, NOAKITHYEHHOrO K BbIXoay J.

Ecnun kopnyc DUT — akTUBHbIV KOHTAKT, UCMbITaHNE B 0OLLEM pexume He TpebyeTcs.

] (® o

PucyHok 27 — lNopgknoyeHne ans KOHTakToB Kapanosepcun/gedndpunnsaumm B obuwiem

pexume

PaboTa B anddepeHunanbHOM pexunme AomkHa bbiTb NpOBEPEHa C UCMOSb30BaHNEM
KOHTAKTOB  KapauoBepcun/geombpunnaumn, NOOKIIOYEHHbIX MexXay COeOUHEHHbIMU
Boixogamn F n G n BbixogoM J TKaHe3KBMBANEHTHOro uHTepdenca (kak nokasaHo Ha

pucyHke 28).
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PucyHok 28 — lNogkntoveHne anst KOHTaKToB Kapauosepcuu/aecdmnbpunnsaumnm B

andpdepeHumansHOM pexnme

Ecnn DUT mnmeeT 6onee OByX KOHTAKTOB KapanoBepcun/gedundpunnaumm, ncnbitaHns
OOIMKHbI O6bITb NPOBEAEHbI HA KaXX40W Nape KOHTAKTOB MO ovepeaun.

CooTBeTCTBME CUYMTaAETCA NOATBEPXKAEHHBIM, €Cnn Mnocrne MPUMEHEHUs YKa3aHHbIX
ucnblTaTenbHblXx curHanos DUT QyHKUMOHUPYET TakK Xe, Kak M [0 ucnbiTaHus, 6e3
OOMNOSTHUTENBHOW PEryrMpoBKN.

4.3.3.2 HeucnpaBHOCTb M3-3a 9N1EKTPOMArHUTHbIX NOMeX B AuManasoHe 4yactoT ot 10 go
385 My

4.3.3.2.1 VcnbiTaTensHoe obopygoBaHue 1 curHan

McnbiTatensHoe obopygoBaHue: Icnonb3yoT NCnbiTaTeNbHY YCTAHOBKY, Kak MOKa3aHo
Ha pucyHke 30, UCNOMb3ysa MHXEKLMOHHYIO CEeTb, MOKa3aHHYI Ha pucyHke D.5; ocuunnorpady
(#1), BxogHoe conpoTturieHne 50 Om, ToyHoCcTb +10 % B Monoce nNponyckaHus He MeHee
385 MI'u; n reHepaTop MUCNbITaTENbHOrO cUrHana, BbixogHoe conpoTtueneHue 50 Owm.

McnbiTatenbHbin curHan: McnbiTaTenbHbI CUrHaN AomkeH ObiTb MOOYNUPOBAHHbLIM
curHanom ¢opMbl, MOKa3aHHOW Ha pucyHke 29. Hecywas pormkHa ObiTb aMnnMTygHo
MOAynMpoBaHa CUHycomnganbHon BosiHom Yactoton 130 My ansa cosgaHvst cepun MMNynbCcoB
moaynsaunn anutenbHocTbio 100 Mc. MHTepBan mexay cepuamu nmnynscos, T, namepsieTca
OT nepefHero opoHTa 40 nepeaHero poHTa (CM. pucyHok 29). VIHTepBan mexagy cepuamu,

T, MOAYNMPOBAHHOIO curHana gosrmkeH ObiTb ycTaHoBreH Ha (700 + 50) mc.
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Pasvax amnnuTyabl uchnblTatenbHOro curHana, Vpp, He MOXeT ObiTb M3MepeH
HenocpeacTBEHHO Ha NOOM coeanHUTENe WHXEKUMOHHOM CeTU BO BPEMS UCMbITaHUS.
[MoaToMy OH paccuMTbiBaeTCA Ha OCHOBE HanpskeHna Ha coeguHutene D, Vose, C

NPUMEHEHNEM KannbpoBOYHOro koadrumeHTa m, ykazaHHOro B npunoxexHuu F.

PucyHok 29 — UcnbiTaTenbHbIn curHan anga yactot ot 10 go 385 MIy,

Cepvu/l nMnynbCoB MoaOyndaAuun  OOJIKHbl  HayYMHaATbCA WU 3aKaH4YMBaTbCA NMpU
nepeceyeHnn Hyna cCurHana wmoayndauun, TakKnum o6pasoM, ormbatolas HadmHaeTca Wu
3aKaH4YnBaeTCA HenpepbiBHO. Konuyectso cep|/||7| MMMYyIbCOB COCTaBIIAET 13 NONHbIX LMKMOB

moaynsumun. MHoekc moaynsaumm, M, nomkeH coctaensatb 95 %, rae:

V., —v
M=22 _.100.
Vpp+v

Amnnutyga ucnbiTatensHoro curHana (Vpp) onpefensiercs Kak pasmax amnnutyapl
HanNpPsKeHUs1 Pa3oMKHYTOW Lienu, ynpasnstowero nmnnaHtupyemsim DUT Ha Bbixogax (F, G)

NHXEKLMOHHON ceTn. AMNNMTyAa MUcnbiTaTenbHOro curHana, Vpp, AOMKHa cocTtaBnaTtb 14 B.
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lMepen wucnblTaHMeM WUCNbITaTeNnbHas yCTaHOBKA [OMkKHa OblTb oOTKanubpoBaHa C
MCcnonb3oBaHWEeM NpoLeaypbl, ONMCAHHOW B NPpUITOXeHun F.

4.3.3.2.2 HeuncnpaBHOCTb U3-3a 3NIEKTPUYECKMX NMOMEX HA KOHTaKTax CTUMYNAUUN UNu
BOCMPUATUSA

Mpoueaypa ucnbitaHua: MNepe NobbiM UCMbITAHNEM KanubpyloT YCTaHOBKY, UCMOSb3ys
npoueaypy, OnucaHHy B npunoxeHun F. eHepaTop ucnbITaTenbHOro curHana OOJhKeH
ObITb MOAKMIOYEH K WMHXEKUMOHHOM ceTn 4yepe3 Bxog C, kak nokasaHo Ha pucyHke 30.
"eHepaTop ucnbITaTENBHOrO cuUrHana AormkeH 6biTb OTperynupoBaH Takum obpasoM, YTobbl
aMmnnuTyga UCnbITaTenbHOro curHana, u3MepeHHas Ha ocuunnorpade, noaknioYeHHOM K
KOHTpOnbHON Toyke D (Vosc), MpU YMHOXEHUM Ha KanuMbpOBOYHbLIN KOIMPPULMEHT ANnd
NHXEKLMOHHOWN CeTU, onpeferieHHbI B COOTBETCTBUM C MeToAoM npunoxeHuss F, Bbina
paBHa TpebyemMon amnnuTyge ncnolTaTenbHOro curHana, Vpp, pasHon 14 B. McnbiTaTenbHbIN
CUrHan JoJfbKeH nogaBaTbCs Kak MUMHUMYM Ha LWECTU pasfnu4HbIX, pa3HeCeHHbIX YacToTax B
aekany, HaunHasa ¢ 10 My n 3akaHymBas 385 MITy, (1. e. 10, 20, 40, 60, 80, 100, 200, 385) c

paBHOMEpPHO pacnpeaeneHHbIM BpeMEHEM 3aJepXkn He MeHee 60 ¢ B fekaay.
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1 — ocumnnorpad; 2 — reHepaTop UcnblTaTenbHbIX CUTHANOB; 3 — MHXKEKLMOHHAsA CeTb

PI/ICyHOK 30 — UcnbiTaTtenbHas yCTaHOBKa AJ14 NPpOBEPKN Ha Hann4dmne BbI3BaHHOM

HEeNCnpaBHOCTN Ha BbICOKOM 4acToTe

Pa3max aMmnnnTyabl  UCNbITAaTe€NIbHONo0 CUrHana, Vpp, HE MOXeT ObITb n3mepeH

HenocpeacTtBeHHO Ha nobom coegnHUTENe MHXEKUMOHHOMW CeTu BO BpeMA UCNbITaAHUA.
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[MoaToMy OH paccuMTbiBaeTCA Ha OCHOBE HanpskeHus Ha coeauHutene D, Vose, C
NPUMEHEHNEM KannbpoBOYHOro KO3dULMEHTA M, YKa3aHHOro B NpunoxeHum F.

CoeguHenna wmexagy Bbixogamn F n G u wmmnnaHtupyembim DUT [omkHbl 6biTb
BbIMOSIHEHbI C WUCMNOSIb30BAaHMEM MeEHbIX MOSIOCOK LWMPUHON =5 MM, gnunHon <50 mm (He
BKMOYaa OSIMHY CTaHAApTHOro LWThIPA COeOUHUTENS, BCTaBMEHHOro B pas3beM u3genus).
Heucnonbsyemble PY noptbl (F n G) B WHXEKLMOHHOW CEeTU AOIDKHbl OblTb HarpyxeHbl
BbICOKOBOJSIbTHbIMU pe3uctopamu 50 Om.

a) K Bbixogam F n G MHXEKLUMOHHOM ceTun (kak MokasaHo Ha pucyHke 31) OomkeH ObiTb
nogkntoyeH DUT ¢ GunonapHon CTUMynsiuMen/BocnpusiTueM, UCMNosib3yst COOTBETCTBYIOLLNE
PY meToabl onsa Bcex coeanHeHnn. Kaxkabin KaHan MHOrokaHanbHOro n3genua OofmkeH ObiTb
ucnblTaH No odepegu, u nbon kaHan, He MNoaBeprarMUCca UCMbITaHUID, OOSMKEH ObITb
OTKITHOYEH M HarpyXeH Harpy3oydHbiMn pesuctopamu 500 Om (RL). B uensx 6esonacHocTu
KOHTaKTbl Kapauosepcun/aeondpunngaumm HarpyxatT BbICOKOBOSIbTHbBIMU  pe3ncTopamMmu

50 Owm, 25 BT, R'L, kak Toro TpebyeTt KoHUrypaums BbICOKOBOSIbTHOM Tepanuu.

R'L

CD

R —\ﬁ/

) 7 [NpencepaHsin

Kenyno4koBbIA

DUT

PucyHok 31 — lNMogkntoveHne DUT
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b) Ona DUT, KOTOpbIN MCMNOMb3yeT CUrHanbl Kak OT BOCMPUATUSA, Tak U OT BbIBOAOB
kapanoBepcun/gepmbpmnnauun  gns  obHapyXeHns apuTMUKW, WU3IroTOBUTENb  AOSMKEH
npeaocTaBUTb NOAPOBHYHO MHAOPMALMIO O METOAE UCTbITaHMUS.

CooTBeTCcTBME CHUTAETCH NOATBEPXKOEHHbIM, €Criv nocre MNPUMEHEHUS YKa3aHHbIX
ncnbiTatenbHbIX curHanos DUT  yHKUMOHMPYET TaK Xe, Kak WU A0 UcnbiTaHus, 6e3
OONOSTHUTENBHOWN peryrnmpoBKu.

4.3.3.2.3 HeucnpaBHoCTb  13-3a  9NEKTPOMArHUTHbIX  MOMEX Ha  KOHTakTax
Kapauosepcun/gednbpunnaumm

Mpouenypa wucnbiTaHusa: WcnbliTaHMe BbINOSMHAKT, Kak ykaszaHo B 4.3.3.2.2, cC
MCMONb30BaHMEM UCMbITYEMbIX KOHTAKTOB KapauoBepcuun/aemnbpunnaummn, nogkmoYeHHbIX
K Bbixogam F n G MHXeKUWOHHOM ceTu (BMECTO KOHTaKTOB CTUMYNAUUW/BOCAPUATUA, KaK
nokasaHo Ha pucyHke 31). Jltobon kaHan CTUMYyNAUUK/BOCNPUATUA OOMMKEH ObITb HarpyXeH
Harpy304YHbIMU pesncTtopamm 500 Owm (Rv), a noodble KOHTaKTbI
Kapguosepcun/gecomnbpnnnaumn, He noanexawime WCNbITaHUK, OOMMKHbI BbITb HarpyXeHsbl
BbICOKOBOSNbTHbIMU pe3ucTtopamn 50 Om, 25 BT, RL.

CooTBeTCTBME CHUTAETCH NOATBEPXKOEHHbIM, €CriM Mnocre MNPUMEHEHUS YKa3aHHbIX
ncnbiTatenbHbIX curHanos DUT  yHKUMOHMPYET TaK Xe, Kak WU A0 UucnbiTaHus, 6e3
OONOSTHUTENBHOW PeryrmpoBKu.

4.3.3.3 HeucnpaBHOCTb U3-3a 3MEKTPOMArHUTHbIX NMOMeEX B AuanasoHe 4acTtoT oT 385
0o 3 000 My

Wcnbitanne: DUT pomkeH ObiTb MOABEPrHYT nNpouedype MCNbITaHUs, ONMCaHHOW B
4.9.3.2 (6e3 koHTpONAa usgenus un pernctpauumn xapakrepuctmk DUT, koTopble He TpebytoTcs
O5151 3TOro UCMbITaHus).

CooTBeTCcTBME cuMTaeTcsa noatrBepxaeHHbIM, ecnv DUT yHKUMOHUPYET Tak Xe, Kak u

[0 uCnblTaHus, 6e3 A0NONHUTENbHOW PerynmpoBKu.

4.4 3awmta OT HEUCNPaABHOCTEMW, BbI3BaHHbIX BpPEeMEHHbIM BO34eNCTBUEM
MCTOYHUKOB HernpepbIBHbIX BOJH

4.4.1 Peakuma kKapguoctumynatopa wu yctpouctBa CRT-P Ha BpemeHHoOe
BO34eMCTBME UCTOYHUKOB HemnpepbiBHbIX BOJSIH B AMana3oHe 4vacTtoTt ot 16,6 'y go
167 kly

KapguoctumynaTtopbl u yctponctsa CRT-P, obecneumBatowmne tepannio nocpeacTtsom
CTUMYNALUMK, [AOMKHblI ObITb CKOHCTPyMpOBaHbl Takum o06pa3om, 4TOObl BpeMeHHoe
BO3AENCTBME OKPYXaLLMX HEnpepbiBHbIX BOJSIH 3M1EKTPOMArHUTHbBIX NOfen ManoBeposTHO

MOrf0 NpuBecTun Kk cboto B cTumynaumnmn, obecnednsaemon DUT.
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NcnbiTatensHoe  obopyaoBaHue: Ncnonb3yloT  cxeMy  TKaHEedKBMBASIEHTHOrO
UHTepdenca, ykasaHHyto Ha pucyHke D.2, n gBa ocuunnorpadga, BXogHOe CONpoTUBIIeHWE
1 MOwm, <30 n®, ocumnnorpad, NOAKMOYEHHbIA K KOHTpOrbHOM Todke D Ha pucyHke 32,
AOMmKeH MMeTb ToyHocTb +10 % B nonoce nponyckaHus He MeHee 20 MIu; reHepatop
nogaBfieHnsa curHana, BbixogHoe conpoTmBneHne He 6onee 1 kKOm, koTopbI obecneymBaeT
MoJenMpoBaHve cepaeyHoro curHana B oopme, ykasaHHOM Ha pucyHke J.1; u reHepartop
ncnblTaTeNbHOrO CUrHana, BbixogHoe conpoTtueneHne 50 Om.

NcnbiTatenbHbin  curHan: WMcnbiTaTenbHbI  CUrHAM OOIMKEH nNpeacTaBnsaTb cobon
HenpepbIBHbIA  CUMHYcOMAANbHbLI  CUrHanM, nogaBaeMbli Kak MUMHMMYM Ha 4eTbipex
pasnuyHbIX, pasHeCeHHbIX YacToTax 3a gekagy B gvanasoHe ot 16,6 [y go 167 klu. OAns
nUcnbiTaHMM B OMNONAPHOM OOLWEM pexume W OOHOMOMSIPHOM pPeXuUMe Ha Kakaon
BblIOpaHHON 4YacTOTe UCNbITATENbHbIN CUrHAN OOSMKEH MEASIEHHO YBENMUYMBATBLCA C HyNs A0
makcumyma 1 B (pasmax). ObLiee Bpemsi, B Te4EHME KOTOPOro amnnmTyga ucnbitTatenbHOro
CUrHana yBesimdmBaeTCsl C Hynd OO0 MaKCUMasrbHOro 3HayeHusi, OOSMKHO COCTaBNnATb He
MeHee 4eTblpex 3adaHHblIX MHTepBanoB. 1o 3aBepLleHMN UCMNbITAHUA Ha Ka)KOoW 4YacToTe
aMnnNuTyaa ucnbiTaTenbHOro curHana gomkHa ObiTb BO3BpaLLleHa Ha HOSMb.

Pabota B 6GunonsapHom guddepeHumnanbHOM pexume [OfkKHa OblTb npoBepeHa C
NCronb30BaHMEM UCMbITATENBHOMO CUrHana, yMeHbLEeHHOro 40 O4HOW AeCATOM aMnnuTyabl
(pasmax makcumym 0,1 B).

NcnbiTatenbHble yactotel 16,6, 50, 60 n 100 My OOmKHbI ObITb BKIOYEHbLI B Habop
3apaHee onpeaeneHHbIX UCMblTaTeNbHbIX YacToT.

Mpoueaoypa wucnbiTaHusa: [eHepaTop WUCObITATENbHOrO CcCUrHana [OofmkeH OblTb
nogknoyeH 4epe3 Bxogd C  cxeMbl WHTepdenca, Kak MokasaHO Ha puUCyHke 32.
McnbiTaTtenbHbIM CUrHanm naMepsarT Ha ocuuniorpade, nogkmo4YeHHOM K KOHTPOSTbHOM TOYKe
D cxembl nHTepdenca. PaboTta kapauMoCTUMynaTopa perucTpupyetca Ha ocuunnorpade,
NOOKMNKYEHHOM K KOHTponbHou Touyke K. Ecnn DUT nporpammunpyetcsa Kak Ha
OAHOMONSAPHYID, TaKk U Ha BUNONSPHYIO MONAPHOCTb BOCAPUATUA, U3genve AO0SMKHO ObiTb

ucnbiTaHo B obeunx.
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1 — ocumnnorpad; 2 — reHepaTop UcMbITaTeNbHbIX CUTHANOB; 3 — TKAHE3KBUBANEHTHbIN

UHTEepenc; 4 — reHepaTop nogaBneHns

PucyHok 32 — WcnbiTaTenbHas ycTtaHoBKa ANs PYHKLUMOHarbHbIX Xapaktepuctuk DUT npu

BO3OENCTBUM NMOMEX

N3penua moryT npegycmaTpuBaTtbh psi (OUKCUPOBAHHBLIX HACTPOEK YYBCTBUTENbHOCTU
cTumynsiumMm. [Ons 3Toro MOAMYHKTA W3roTOBUTENb MOXET BbINOMHUTL UCMbITAHME C
MCMNONb30BaHNEM OOHOM UMM HECKONbKMX HACTPOEK YyBCTBMTENBHOCTM U B NHOGOM nopsiake.
OpHako ucnblTaHWMe OOSMKHO MCMONb30BaTbCA Afsi BbIIBNEHUS MoObIX NporpaMMupyemblx
HacTPOEK YYBCTBUTENMbHOCTM, HE OTBEYalLWMUX KPUTEPUsSIM COOTBETCTBUS OAHHOMO
noanyHkTa. Te HacCTPOWKKW, KOTOpble MNPUBOASAT K HECOOTBETCTBYWOLIMM pesyrbTaTtam
NCMbITAaHUI, AOMKHbI ObITb ONMCaHbl B COOTBETCTBUM C NYHKTOM 7.1.

[ns n3genvin, Cnonb3yLMX aBTOMATUYECKyl0 PeryfiMpoBKY YCUINEHUsl, N3roToBUTENb
AOMKeH NpeaocTaBnTb NoapobHYH MHOPMaLUUo 0 MeToAe UCTbITaHuSI.

[pyrve napameTpbl OOMKHbI ObiTb 3anNpPOrpaMMMpPOBaHbl Ha 3HAYEHUS!, NMO3BOMSHOLLME
nvuy, NPOBOASALLEMY MCNbiTaHWe, HabnogaTb MOMEHT, Korga MCnbiTaTenbHbIA  curHan

obHapyxunBaetcs DUT.
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Korga BO3MOXHO NPOBECTW pasnuyue mexay pexumom pabotbl 6e3 Bo3genctsus u
PEXUMOM MOMEX, UCMbITaHNe OOMKHO ObiTb NpoBeAeHO C ucnonb3oBaHmeMm DUT B pexnmve
cTumMynauuun. Ecnu ncnelTaHme BbINONHAETCS B peXnMe CTUMYNAUUKU, UcnblTaTenbHas ToYKa
E vHTepdernica pomkHa BbITb NOOKIKOYEHA K CUTHANBLHOW 3emMrie (Kak noka3aHO Ha PUCYHKe
13).

Ecnv HEBO3MOXHO MPOBECTM pasnuuMe Mexagy pexumom pabotbl 6e3 Bo3gencteus u
PEXUMOM MOMEX, WUCMbITaHMe [OMMKHO OblTb npoBegeHo C wucnonb3oBaHvem DUT B
CUHXPOHM3NPOBaHHOM pexume. Ecnu ucnbiTaHWe BbINOSHAETCA B CUHXPOHU3MPOBAHHOM
pexume, To DUT gomkeH ObiTb CMHXPOHM3MPOBAH CUrHaNoOM OT reHepaTopa nodasfieHus,
NOOKITIOYEHHOIO K KOHTPONbHOM Tovke E WHTepdenca (kak nokasaHO Ha pucyHke 32).
AMnNnnTyga curHana nogasrieHuUs OoSmkHa ObiTb yCTaHOBMNEHa Ha 3HayeHuMe B [Ba pasa
Oonblliee 3HaA4YeHUdA, KOTOpoe MpPOCTO CuHXpoHusmpyeT DUT, wn wuHTepBan [LOSKeH
coctaBnsatb 800 mc nnn 90 % oT 3anporpammMMpoBaHHOro 6a3oBOro MHTEpBana MMNysbLCoB,
B 3aBMCUMOCTM OT TOro, Kakom M3 Hux kopoye. lNpu onpegeneHnn tTpebyemon amnnutyabl
CUrHana nogasneHns ucnblTaTenbHbIA CUrHamM He A0SHKEH nogaBaTbCs.

Ecnu vcnbiTanusa BeinonHaTca B pexume DDD, To Heo6X0OUMO BbINOMHATE TOSbKO
UCMbITaHMUA Ha CTUMYNALMIO XXenyao4kos. [lonyckaeTcsa ncnbiTaHne kak B pexume AAl, Tak n
B pexxume VVI Bmecto pexuma DDD.

Kapanoctumynsatop AosmkeH ObiTb OTHECEH K OAHOW M3 YeTblpex rpynn B COOTBETCTBUU
c TpeboBaHuaMM nyHkTa 4.3.2 N NOAKMKOYEH K TKAHE3KBMBANEHTHOMY WHTepdency B
COOTBETCTBUM C pucyHkamn 14, 15, 16 un 17, pucyHkom 18 wunmu 19, B 3aBMCMMOCTU OT
obcTtoATenbcTB. HeobxoaumMo npoBepuTb TOMbKO Xenydo4ykoBbIM KaHvan, korga DUT
3anporpaMMmMpoBaH Ha AByxkamepHyto paboTty; nobon gpyron koHTakt DUT gorkeH 6bITb
NOAKMIOYEH K 9KBMBANEHTHOMY KOHTakTy yepes pe3uctop R = 10 kOm, kak nokasaHo Ha
PUCYHKaxX UInn yKa3aHO U3roToBUTENEM.

CooTBeTCTBME CUMTAETCSA NOLATBEPKOEHHbLIM, ECIN:

a) KapguMoCcTUMynaTop npogosrkaeT paboTaTb B YCTAHOBIIEHHOM pexume, B TO BpeMms
KaK yCrnoBuS UCMNbITaHMS U3MEHSAIOTCA NO Mepe HeobXoAMMOCTU; Unu

b) ona uagenuin ona cTUMynNsaUMKn, BKAKOYaKOLWMX onpeaeneHHbIn pexmmM nomMex:

eCcnu npu yBeNUYEeHUM amnnnTyabl ucnbltTatensHoro curHana DUT nepexogut wu3
YCTAHOBIIEHHOIO peXumMa B pexmm nomMex, Korga amnnuTyda UchbiTaTenbHOro curHana
yBenuumnBaetcsa He bonee yem Ha 6 ob, nnu;

ecnu npu yBenuyeHun amnnutyabl ucnblTatensHoro curHana DUT nepexogut wu3
YCTaHOBIIEHHOIO pexnma B pexmm NnomMex, Bpems Mexay

- nogaven mnMmnynbca CTumMynaummn, nnn
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- NoAdaBneHVeM CTUMYNAUMW 3a cYeT BOCMNPUSATUS MOENMPOBAHHOIO CepaevHoro
curHana,

cocTaBnsieT He bonee ABYX 3aJaHHbIX MHTEPBAOB.

Ecnv amnnutyga ncneltTateneHoro curHana, Heobxogumas ons Bxoga B pexum rnomex,
npeBbIlWaeT MakcumarnbHyo Tpebyemyto amnnutygy ucnbitaHna (1 BonbT ansg 6unonsapHoro
obwero pexumal/yHunonsapHoro pexuma; 0,1 BonbT anga 6unonapHoro anddepeHumansHoro
pexuma), TO nepexoq B pPexum MoMex He TpebyeTcs NpoBepsiTb; M Korga amnnuTyga
MCNbITAaTENbHOrO CUrHana BO3BpalWlaeTcsa Ha HOMb, u3genuve LOOMKHO BEepHYTbCA B
YCTaAHOBMEHHbLIN PEeXnM, N BO BpeMs 3TOro nepexofa WHTepBan BpeMeHu Mexay nopaden
nMnynbca CTUMyNALMM UNU NOAABNEHUS CTUMYNSALNN U3-3a BOCNPUATUS MOLENNPOBAHHOMO
cepaeyHoro curHana coctaBnseT He 6onee ABYX 3apaHee YyCTaHOBMEHHbIX MHTEPBaros.

[nsa Bcex nporpamMupyemMblX HACTPOEK YyBCTBUTENbHOCTU, ANS1 KOTOPbIX HE MOTYT ObITb
OOCTUTHYTbI KPUTEPUM COOTBETCTBUS a) WM b), U3roToBUTENb [OOIDKEH NpefocTaBUTb

npenynpexgeHne B COOTBeTCTBUN C NMYHKTOM 7.1.

MpnmeyvyaHne — Pexum nomex npegHasHayeH Ans KpaTKOBPEMEHHOW paboThl B TeYeHue
HECKOMbKNX CEKyHA W He npeaHasHaveH Aansa obblyHON AnuTenbHon paboTbl. Takasa KpaTkocpovHas
paboTa npu3HaHa KNMHUYECKN NPUEMIIEMON, NPWU 3TOM PUCK HeXenaTerbHbIX SBNEHWU Bo3pacTaeT

CO BPEMEHEM BO34ENCTBUA.

4.4.2 UKQ v yctponctea CRT-D

NsrotoButenb [JormkeH oxapaktepusoBatb paboty WKO un yctponcte CRT-D nipu
HaNM4YUKM OKpYXXarLMX HENPEPLIBHbBIX BOSTH 3N1EKTPOMAarHUTHbLIX NOSIEN.

DUT pormxkeH 6bITb McnbiTaH 6€3 NpMMEHEeHUs1 MOAENMPOBAHHOIO CEpAEYHOro curHana,
€Cnn TONbKO CepAeyHbI CUrHan He HeobxoaMm Ans pasnuyeHns pexnma 6e3 Bo3aenCTBuUS

n pexnmMma rnomex.

MpnumeyvyaHne — Pexum nomex npeaHasHadeH AN KpaTKOBPEMEHHOW paboThl B TeYEHUE
HECKOMbKNX CEKYHA W He npeaHasHaveH ansd obbl4HOW AnuTenbHon paboTbl. Takasa KpaTkocpovHas
paboTa npu3HaHa KNMHWYECKN NPUEMNEMON, NPU 3TOM PUCK HEXenaTernbHbIX SBMEHWUA BO3pacTaeT

CO BpemMeHeM BO30ENCTBUS.

WcnbiTaTtenbHoe  obopyaoBaHue: Mcnonb3yloT  cxeMy  TKaHE3KBMBANEHTHOMO
NHTepenca, ykasaHHyo Ha pucyHke D.2; aBa ocuunnorpada ¢ BXO4HbIM COMNPOTUBIIEHNEM
1 MOwm, ¢ ocumnnorpadom, NOAKMHOYEHHbBIM K KOHTPOSIbHOM Touke D Ha pucyHke 32, OOMKHbI

nmeTb ToyHoCTb +10 % B nonoce nponyckaHna He meHee 20 MIu; reHepaTop nogaBneHUs
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CurHana, BbIXOQHOE conpoTuBneHne He ©Gonee 1 kOMm, KoTopbin obecneunBaeT
MoJenMpoBaHue cepaeyvyHoro curHana B ¢opme, ykasaHHOW Ha pucyHke J.1; n reHepartop
ucnblTaTeNbHOro curHana, BbixogHoe conpoTusneHne 50 Om. KongeHcaTtop Cx Cxembl
nHTepdgenca (Ha pucyHke D.2) pomkeH 6bITb obonaeH, ecnn Tonbko He Tpebyetcsa
YCTPaHMUTb NapasnTHblE HU3KOYACTOTHbIE CUrHasbl, CO34aBaeMble reHepaTopoM MoMex (CMm.
npunoxexue E).

NcnbiTatenbHbin  curHan: WMcnbiTaTenbHbIn CUrHaN [OOMKeH MNpeacTaBnsaTb cobon
HenpepbIBHbIA  CUMHYycOMAAnbHbIN  CUrHar, noJaBaeMbli Kak MUHMMYM Ha 4eTbipex
pasnn4YHbIX, Pa3sHEeCEeHHbIX YacToTax 3a Aakagy B gvanasoHe ot 16,6 'y go 167 kly. Ons
NUCMbITaHM B OOLLEM peXuMe Ha Kaxaown BbiOpaHHOM 4acToTe WUCMbITaTemNbHbIA CUrHarn
OOIMKEH MeINEHHO yBeNuYMBaTbLCA C Hyns Ao makcumyma 1 B (pasmax).

PaboTta B guddepeHumnansHOM pexmnme AomkHa ObiTb NPOBEpPEHa C MCNOSb30BaHNEM
UCMbITAaTENbHOrO CUrHana, YMEHbLIEHHOr0 [0 OOHOW [OecCATOn aMnnuTyabl (pasmax
makcumym 0,1 B).

NcnbiTaTenbHoe HanpshkeHue He HY)XHO yBenuumBaTtb euwle 6onblue, kak Tonbko DUT
Ha4yHeT oBHapyXuBaTb UCMbITAaTENbHbLIN CUTHAT.

NcnbiTatenbHble yactotbl 16,6, 50, 60 n 100 My AOMmKHbI ObITb BKIOYEHbLI B Habop
3apaHee onpeaenieHHbIX UCNblTaTeNbHbIX YacToT.

Mpoueaoypa wucnbiTaHusa: [eHepaTop WUCObITATENbHOIO CUrHana [ofmkeH OblTb
nogkntoyeH 4epe3 Bxog C cxembl WHTepdenca, Kak Moka3aHO Ha puUCyHKe 32.
McnbiTaTtenbHoe  HanpshkeHMe Uu3MepsaeTcss Ha  ocuunnorpade, MNOOKMHYEHHOM K
KOHTpOIsibHOM ToYke D cxembl nHTepdenca.

DUT pomkeH ObiTb  YCTaHOBMEH Ha  MakCUManbHyl  nporpamMmpyemMyro
YyBCTBUTENBbHOCTb. [lpyrme napameTpbl AOMKHbI ObiTb 3anporpaMMuUpOBaHbl HA 3HAYEHUS,
nos3ponswWMe nuuy, MpPOBOAALLEMY WUCMbITaHME, HabnwgaTb TOYKy, B  KOTOpPOW
ucnblTaTenbHbIA cUrHan obHapyxmBaeTcsa umnnaHTupyemoim DUT.

NcnbiTaHne HeobxoanMmMo NpoBoAUTb C UCNONb3oBaHneMm DUT B pexume CTUMynsumMm u
B CUHXPOHU3MPOBAHHOM peXxume, Korga HeBO3MOXHO MPOBECTU pasnnymne Mexagy pexmmom
6e3 BO3eNCTBUA N PEXMMOM MOMEX.

[Ons mHorokaHanbHoro DUT ntobble KOHTakTbl sense/pace, KOTOpble HE UCMbITbIBAKOTCS,
nogkrnoyatT yeped pesuctopbl 210 KOM K COOTBETCTBYHLIMM KOHTAKTaM WCMbITYEMOro
KaHana. WMarotoButenbs  MOXeT  cBOOOAHO  BbibMpaTb  3HaA4YeHMEe  PEe3nCTOPOB,
COOTBETCTBYyHOLLEE  UCMbITyeMOMY u3genuio. B uenax 6e3onacHOCTM  KOHTaKThbl

KapavoBepcun/aedundbpunnsaumMmM  HarpykeHbl BbICOKOBOSbTHbIMK  pe3anctopamm 50 Om
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(25 BT). Pabota DUT pgomkHa KOHTpONMMpoBaTbCS ocuunniorpadoMm, MNOAKMYEHHBIM K
KOHTpOJSiIbHOW Touke K.

DUT c 6unonspHon cTumynsumen/BocnpustuemM JorkeH ObiTb UCNbITaH B ABYX
KOHoUrypaumsax.

Pabota B obwem pexume [omkHa OblTb MPOBEPEHA C WUCMOMb30BAHMEM KOHTaKTOB
sense/pace, nogkroyeHHblx kK Bbixogam F, G, H n | (kak nokasaHo Ha pucyHke 24)
TKaHEe3KBMBANEHTHOro WHTepdenca (kak mnokasaHo Ha pucyHke D.2) wu  kopnyca,
NOAKMIOYEHHOTO K BbIXoAy J.

PaboTta B guddepeHumnansHOM pexmme AoSMkHa ObiTb NpoBepeHa C MUCMNoSib30BaHNEM
UCMbITaTENbHOrO CWUrHana, YMeHbLUEHHOro A0 OofHOM JecAaTon aMnnuTydbl. KoHTakThbl
sense/pace MWCNbITYEMOro KaHana [OOSKHbl OblTb MNOAKMYEHbI Mexay CoeauHEHHbIMU
Boixogamm H u | n BbixogoMm J (Kak MNokasaHO Ha pUCYyHKe 25) TKaHEe3KBMBANEHTHOrO
NHTepdenca (kak nokasaHo Ha pucyHke D.2).

Ona kaxgowm 3agaHHOM  MCMbITATeNIbHOW — 4acTOTbl  3anuUCbIBAKOT  aMnnuTyay
ncnblTaTeNbHOro curHana (Hanpsbkenus), korga DUT HayHeT oBHapyxmBaTb UCNbITaTeSbHbIN
curHan.

[onyckaeTtcs ucneltaHne kak B pexume AAl, Tak n B pexxume VVI Bmecto pexuma DDD;
CM. npunoxeHue | 4na pexmMmoB UCMbITaHWUS.

Ecnn HomuHanbHasa (nocTtaBnsiemad) HacTpoWka YyBCTBUTENbHOCTU W3roToBUTENS
MeHee 4yBCTBUTESbHA, YeM MakCcuMMarbHas nporpaMmmupyemMasi bYyBCTBUTENbHOCTb, DUT
AosmkeH 6bITb NnepenporpaMMmMpoBaH Ha HOMUHANbHYO HAaCTPOWKY YyBCTBUTENBHOCTU, N BCS
nocrnefoBaTefibHOCTb UCMbITAHUW O0SMKHA OblTb noBTopeHa. [osfmkeH ObiTb NogroToBreEH
OTYeT, cogepXawnn pesynbTaTbl UCMAbITAHUS XapakKTePUCTUK, YKa3aHHbIX B HACTOALLEM
NOANYHKTE.

CooTBETCTBUE YCTaHABMMBAIOT NPOBEPKON NPOTOKOMA UCNbITAHWUIA N3rOTOBUTENS.

4.5 3awmTta OT BOCNPUATUA INEKTPOMArHUTHbIX NMOMEX B KauyecTBe cepaeYHbIX
curHanoB

4.5.1 O6bwme TpeboBaHUsA

DUT pormkeH OblTb CKOHCTPYMpOBaH Takmm obpasom, 4Tobbl 4acTo BCTpedvatomecs
3MIeKTPOMarHUTHbIE MONA MaroBEpPOATHO MOIMN U3MEHUTb TepaneBTUYecKoe MoBefeHue
DUT.

MpnmevyaHune — [IByxkamepHble nsgenus moryt 6biTe McnbiTaHbl B pexumax VVI n AAl nnu

BMecTo pexuma DDD.
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HacTpoikn 4yBCTBUTENBHOCTM BO BpeMS UCMbITaHUA (Bce Tunbl nagenun): B DUT moxeT
ObITb NPeayCMOTPEH pAL PUKCUPOBAHHBLIX HACTPOEK YyBCTBUTENBHOCTW. TaMm, rae A4OCTynHa
Kak ogQHOMONSApHOe, Tak U BunonspHoe BocnpuaTue, cnegyet ucnbitate oba pexuma. Ans
3TOr0 NOAMNYHKTa W3roTOBUTEMb MOXET BbIMNOMHUTL UCMbITAHWE C UCMOMb30BaHWEM OLHOM
NN HECKONbKMX HACTpPOeK YyBCTBUTENbHOCTM M B nobom nopsigke. OgHako uvcnbiTaHue
OOIDKHO  MCNOMb30BaTbCA  ANA  BbIABNEHUA  NobbIX  NporpamMuMpyeMblX — HacTpoek
YyBCTBUTENBHOCTU, KOTOPbIE HE COOTBETCTBYIOT UM He ByayT COOTBETCTBOBATbL KPUTEPUSM
COOTBETCTBUSA, yKa3aHHbIM B 3TOM MOAMYHKTE.

Ana nsgenvin, KoTopble MMET aBTOMAaTUYECKYHD PEeryrMpoBKY YCUMEHUs, UCMbITaHne
pexvma aBTOMAaTMYECKOW PerynupoBKM YCUNEHUss B OOMNOMHeHWe K UKCUPOBAHHOM
3anporpaMmMrMpoOBaHHON YyBCTBUTENbHOCTU, AOIMKHO BbITb HeobA3aTenbHbIM. ECcnn gocTynHa
TONbKO aBTOMaTMyeckas perynvpoBka YCUMEHUs, 9TOT PeXuM AOrKeH OblTb UCNbITaH, U
N3roToBUTENb AOSMKEH NPeaoCcTaBUTb NOAPOOHYI0 MHGOPMALMIO O MEeTOAE UCTbITaHUS.

Kapanoctumynsatopel u yctponctBa CRT-P: [Ons 4yactot Bbiwe 1 kY HavmeHee
YyBCTBUTENbHLIMM  HacTpoOMKaMu, MpUeMMEMbIMM  ANA  COOTBETCTBUS,  SBNSAOTCA
YyyBCTBUTENBHOCTL 2,0 MB B pexume OAHOMOMSAPHOrO BOCMAPUATUA U YyBCTBUTENBHOCTb
0,3 MB B pexume 61nonapHoOro BOCNpUSTUS UM YyBCTBUTENBHOCTL B NOCTaBNseMOM Buae,
B 3@aBMCMMOCTM OT TOrO, YTO sBnsieTca bonee YyBCTBUTESTbHbIM.

DUT pomkeH ObiTb MCMbITaH C MOAENMPOBaHWEM CEPLEYHOro curHana u 6e3 Hero.
BaxHo onpefenuTtb, Korga usgenue pearvpyet Ha 3nekTpoOMarHUTHble nomexu. Moatomy
napamMmeTpbl U3genus A0SMKHbl ObiTb 3anporpamMmMuMpoBaHbl Takmm 06pasoM, YTOObl MOXHO
OblNO pasnuyatb, KOrga Ha wusgenve BO3AEWCTBYIOT 3MeKTpOMarHUTHble nomexu. [lpwu
UCNbITAHUM C MOAENMPOBaAHMEM CEpAEYHOro CuUrHana BbIXOA reHepaTopa AOfmKeH ObiTb
YCTAHOBMEH Ha amnnuTygy, B [ABa pasa MpeBblllalollyo 3HayeHue, KOTopoe MpocTo
BnoknpyeT kapanoctumynsatop. VIHTepsan curHana nogasneHust omkeH coctasnatbe 800 mc
um 90 % oT 3anporpaMmupoBaHHOro 6a3o0BOro MHTEpBasna UMMNyNbLCOB, B 3aBUCMMOCTU OT
TOro, YTO KOpoYe.

MKO w yctponctBa CRT-D: WHTepBan oO6HapyXeHna aputMumnm [OMKeH ObiTb
3anporpaMMmpoBaH Ha 3HayeHue, bornbllee, YeM HavasrbHbIA MHTEPBAN MexXay cepusiMu
nmnynbcos, pasBHbii (350 £ 25) mc. Ons yacTtoT Bbiwe 1 Kl HaMMeHee 4YyBCTBUTESbHOM
HaCTPOMKON, NMPUeMNeMon Ona COOTBETCTBUS, ABnseTcs 4vyBcTBuTenbHOCTb 0,3 MB unu
noctaBndemas 4yBCTBUTENbHOCTb, B 3aBMCUMOCTM OT TOro, 4YTO ABndetrca ©Gonee

YyBCTBUTEJIbHbIM.
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BHUMAHUVE — 3Tn ucnbitaHMss MOryT NPUBECTU K yAapam BbICOKOIO HanpshKeHMS.
HecobniogeHne 6e3onacHbix NabopaToOpHbIX METOAOB MOXET MNPUBECTU K CUIbHOMY
NMOPaXKEHUIO 3NEKTPUYECKNM TOKOM, YTO NPUBEOET K TpaBMaM UNu CMepTH nuu, paboTarowmx
c obopyaoBaHNEM U NPOBOASLLMX UCTIbITAHWS.

4.5.2 3awmTta OT BOCMPUATUA INEKTPOMArHUTHbIX NOMex B Buae cepaeyHbIX
CUrHanoB B Amana3oHe 4acTtoTt ot 16,6 'y oo 150 kl'y,

4.5.2.1 Kapagnoctumynstopsbl n yctponctea CRT-P

WcnbiTatensHoe  obopyaoBaHue: Mcnonb3yloT  cxeMy  TKaHEe3KBMBASIEHTHOIO
WHTepenca, ykasaHHylo Ha pucyHke D.2; gBa ocuwunnorpada, HOMUHaNbHOE BXOLHOE
conpotusnenHme 1 MOwm, <30 n®d. Ocuunnorpad, MNOAKNHOYEHHbIN K Bbixogy D cxembl
WHTepdenca, AOOSDKEH MMeTb nornocy nponyckaHnsa He MeHee 20 MIu; reHepatop
nogaBrieHns1 CUrHana, BbIXoAHOe conpoTmBneHne He 6onee 1 kKOM, koTopbi obecneynBaeT
curHan dopMbl, YKasaHHOM Ha pUCyHKe J.1; U reHepaTop MWCNbITAaTENbHOIO curHana,
BbIxogHoe conpoTusrieHme 50 Om.

McnbiTaTenbHbIN curHan:

McnbiTaTenbHblin curHan 1: ucnbITaTeNbHbIA CUrHAN OOMKEH NpeacTaBnsTb cobon
HenpepbIBHYIO CUHYycouaanbHyt BOSHY C¢ 4Yactoton f oT 16,6 Iy go 1 klu ¢ pasmaxom
aMnnuTyabl, Kak NokasaHo B Tabnuue 6.

McnbitateneHble Yactotbl 16,6, 50, 60 n 100 Ny AOMKHbI ObITb BKNKOYEHbI B Habop
3apaHee onpeneneHHbIX UCMblTaTeNbHbIX YacToT.

McnbiTaTenbHbln cUrHan 2: ucnbiTaTeNbHbIA CUrHAM OOSKEH NpeacTaBnsTb cobon
CEpUIo0 MOAYNMPOBaHHbBIX MMMNYNbCOB, KAk ONUCAHO HWXe, Hecyllas YacTtoTa, f, B guanasoHe
oT 1 go 150 kl'y, ¢ pasamaxom amnMTyabl, Kak NokasaHo B Tabnuue 6.

AmMnnnTtyga uvcnbiTatenbHOro curHana (Vpp) onpegensieTcsa kak pasmax amnamtygbl
HaNPSXKeHNUs1 Pa30OMKHYTOW LieNn, NPMBOASLLErO B AENCTBME KapAMOCTUMYIIATOP Ha Bbixogax
TKaHEdKBMBANEHTHOrO UMHTepdenca. AMnnMTyga wucnbiTaTenbHOro curHana Vpp An4d
OAHOMONSAPHOro UCMNbITaHMS U BUNONAPHOro UCNbITaHMA B OOLLEM pexnme OOoSMKHa 3aBUCETb

OT HecyLlen 4YacToThl f, Kak ykazaHo B Tabnvue 6.

Tabnunya 6 — Pasmax amnnntygbl Vpp B AnanasoHe ot 16,6 'y go 150 kl'y

f Vop
16,6 Tu<f<1«kly 2 mB

1klMy < f<3«klu 2 MB x (f/1 kl'w)?
3klMy < f<150«ly 6 MB x (f/1 kl'y)
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PaboTta B GunonspHom anddepeHumansHOM pexume AOofmkHa ObiTb NpoBepeHa C
NCNONb30BaHMEM UCMbITAaTENbHOIO CUrHana, yMeHbLEHHOro 4O O4HOW AEeCATOM aMnnuTyapl
UCNbITaHNS B OOLLEM peXMMe.

Moaynsuma wucnbITaTenbHOro curHana 2: Hecywas [OrKHa nepeknovatbes Ans
CO3JaHusa cepun MMNYnbCOB ANUTENbHOCTbID NpnbnuantensHo 100 mc. VIHTepBan mexay
cepusMn MMMynbcoB, T, n3MepsieTcs OT nepefHero (opoHTa OO nepeaHero (poHTta (Cm.
pucyHok 33). Cepusi UMNynNbCOB AOSMKHA HAYMHATLCA M 3aKaH4YMBaTbCA MpU nepeceyeHnn
Hecylwen Hyns, U OOMKHbl UCMOMb30BATbCA TOSMbKO MOSIHblE LUWMKMbI Hecyllenh (UCTUHHLIN
cTpobupytowmn curHan). MHTepBan mexagy cepusiMm MMNynbcoB, T, YyCTaHaBnvBaeTCs

paBHbIM (700 £ 50) mc.

PucyHok 33 — UcnbiTaTenbHbIn curHan 2: cnonb3yeTcs B AnanasoHe ot 1 go 150 kl'y,

Mpouenypa wucnbiTaHusa: [eHepaTop MCObITAaTENbHOIO CUrHana [JormkeH ObiTb
NOAKMIOYEH K CXeMe TKaHe3KBMBaNeHTHOro mHrepdenca depes Bxoq C, Kak nokasaHo Ha
pucyHke 32. WcnblTaTenbHbIA CUrHan M3MepsieTca Ha ocuunnorpade, MOAKMOYEHHOM K
KoHTponbHon Touke D. Pabotra DUT pomkHa pernctpupoBaTtbCa Ha ocuwunnorpade,

NOAKITHOYEHHOM K KOHTPOJSIbHOW Touke K.
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MpumeyaHne 1 — BbinonHawT gBa UCMbITaHUS: OOHO C MOAENMPOBAHMEM CEPAEYHOrO

curHana, nogasaemoro Ha Bxof E, n ogHo 6e3 Hero.

KongeHcaTop Cx cxeMbl uHTepdenca (cM. pucyHok D.2) gomkeH 6biTb obonaeH, ecnu
TONbKO He TpebyeTcsa YCTpaHWTb napasuTHble HWU3KOYaCTOTHble CUrHambl, CO3daBaeMble
reHepaToOpOM CUrHanoB nNomex (CM. npunoxexue E).

McnbiTaTenbHble CUrHanbl, Kak onpeaeneHo Bblle, OOMKHbI No4aBaTbCs Kak MUHUMYM
Ha 4YeTbipex pasfuyHblX, pasHeCeHHbIX YacToTax B gekagdy B AnanasoHe oT 16,6 'y go
150 kl'y ¢ paBHOMEpPHO pacnpefeneHHbIM BpeMeHeM 3afepXkun He meHee 60 ¢ B gekapny.
(Vpp MOXeT ObITb M3MepeH HenocpeAcTBEHHO Ha coeauHuTene D TKkaHeaKBMBaNEHTHOro
UHTepdenca.)

CnegyeT nos3aboTutbCcss O TOM, 4TOObI CcaM reHepaTop MOMexX He cosgasarn
HWU3KOYaCTOTHbLIX KOMMOHEHTOB.

Korma DUT cuHXpoHM3MpYeTCA reHepaTopoM curHana nogaBrieHus, reHepaTtop
nogaBrieHUst curHana pJormkeH ObiTb ycTaHoBneH 6e3 MpuMMEeHeHust MOoAySfMPOBaHHOIO
ncnblTaTeNbHOro curHana.

Ecnu DUT saBnsietca MHOrokaHanbHbIM U3ZeNMeM, ero criegyeT 3anporpammupoBaTtb
Tak, YToObl CBECTU K MUHUMYMY BO3HUKHOBEHME BO3MOXHbIX MEPEKPECTHbIX NMOMEeX Mexay
KaHanamw.

DUT posmkeH BbiTb OTHECEH K OAHOW U3 YeTblpex rpynn, kak ato Tpebyetca B 4.3.2, u
NOAOKITIOYEH K TKaHEe3KBMBANEHTHOMY MHTepdency B COOTBETCTBMM C puUCyHkamun 14-19, B
3aBUCUMMOCTU OT OBCTOATENBCTB.

Ona kaxpgonm wucnbiTaTenbHoOM 4acTtoTbl pabota DUT pomkHa HabnwogaTtbca u
perncTpmpoBaTbCA Kak YHKLUMOHUPYIOLLAA NMOO B YCTAHOBIIEHHOM pexume, nnMbo Her.

CooTBeTCTBME MNPOBEPAEMON YYBCTBUTENBHOCTM CYMTAETCA MNOATBEPXKAEHLIM, €cnn
DUT nocTosiHHO (OYHKUMOHUPYET B YCTAHOBIEHHOM peXuMe, Kak C MoAenupoBaHuem
cepAeyHoro curHana, nogaBaemoro reHepaTopoM MNoAaBfeHUst curHana, Tak u 6e3 Hero, u
He3aBUCMMO OT NPUMEHEHNSA TPEeByeMOoro UcnbITaTteNlbHOro CcUrHana.

Ona Tex HacTtpoek 4yBcTBUTENbHOCTM DUT ana yactor go 1 klu, nNpu KOTOPbIX
NPOUCXOOUT U3MEHEHUEe CTUMYNAUUK, COOTBETCTBUE CYMTaAETCHA MOATBEPXKAEHHLIM, eCcnn B
COOTBETCTBUU C 7.1 NpeayCcMOTPEHO npeaynpexaeHve n npegocrasneHme nHpopmaumn.

4.5.2.2 VKO v yctponctea CRT-D

WcnbiTaTtensHoe  obopygoBaHue: NUCMOMb3yIT  CXeMy  TKaHE3KBMBArIEHTHOrO
NHTepdenca, ykasaHHylo Ha pucyHke D.2; gBa ocuunnorpada, BXogHOe CONpoTUBMEHWE

1 MOwm, <30 n®. Ocumnnorpad, NOAKMHOYEHHbIA K KOHTPOSIbHOM Touke D Ha pucyHke D.2,
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AOImKeH umeTb TodHoCTb +10 % B nonoce nponyckaHust He MeHee 20 MIu; reHepaTop
noaaBrieHNsa CUrHarnoB, BbIXo4HOE conpoTmBreHne He 6onee 1 kOm, KoTopbI obecneynBaeT
MoJenMpoBaHue cepAevHoro curHana B oopme, ykasaHHOMW Ha pucyHke J.1; n reHepaTopsbl
ncnblTaTenbHbIX CUrHanoB, BbixogHoe conpoTtusrieHme 50 Om.

AMnNnMTyga MoLenuMpoBaHHOIO CEPOEYHOro curHana [ofbkHa NPUMEPHO B ABa pasa
npeBbIWaTh MUHMMarnbHOe 3HadeHue, Heobxogmmoe ana obHapyxenua DUT. eHepaTop
MOAENMPOBAHHOIO CEepAeYHOro curHana gosmkeH ObiTb nogknoyveH yepel3 Bxoa E cxemsbl
nHTEepdenca.

KongeHcatop Cx cxembl uHTepdenca (cMm. pucyHok D.2) gomkeH ObiTb obongeH, ecnm
TONbKO He TpebyeTcs yCTpaHUTb NapasvTHble HM3KOYACTOTHbIE CUrHasnbl, co3gaBaemble
reHepaTtopoM CUrHanoB nomex (cMm. npunoxexuve E).

McnbiTaTenbHbll curHan 1: ucnbiTaTeNbHbIA CUrHAN OOSKEH npeactaBnsatb cobon
HenpepbIBHYKO CUHYycouganbHyt0 BOSIHY ¢ 4actotonm f oT 16,6 'y go 1 klly ¢ pasmaxom
aMnnNuTyabl, Kak nokasaHo B Tabnuue 7.

McnbiTateneHble YactoTbl 16,6, 50, 60 n 100 'y AoMmKHbLI BbITb BKOYEHLI B Habop
3apaHee onpeneneHHbIX UCnblTaTeNbHbIX YacToT.

McnbiTaTenbHbIN curHan 2: UCNbiTaTeNbHbIM CUrHan [OOSMKeH npeactaBnsaATb cobon
CEpUIo MOAYNMPOBAHHbLIX MMMNYSbCOB, Kak ONUCAHO HUXe, Hecyllas YacTtoTa, f, B gnanasoHe
oT 1 po 150 kl'y ¢ pasamaxom amnnnTyabl, Kak NokasaHo B Tabnuue 7.

AMNAMTyga ucnblTaTenbHOro curHana oduwero pexuma, Vpp, onpegensdercs Kak pasmax
aMnNUTyabl HANPSXKEHUS1 Pa30OMKHYTOW Lenu, NPUBOLSALLErO B EWCTBUE KapONOCTUMYNATOP
Ha BbIXO4aX TKAHE3KBMBAIIEHTHOro UHTepdenca. AMNIMTyga ucnbliTatenbHOro curHana, Vpp,

AO0SDKHa BbITh (PYHKUMEN HecyLen 4YacToThl, f, Kak ykasaHo B Tabnvue 7.

Tabnwnua 7 — Pasmax amnnutyapl Vpp B AnanasoHe ot 16,6 My go 150 klMy

f Vop
166 MTu<f<1«kly 2 mB
1klMy < f<3«kluy 2 MB x (f/1 kl'y)?
3klMy < f<150«ly 6 mB x (f/1 kl'u)

PaboTa B anddepeHunanbsHOM pexunme AomkHa bbiTb NpoBepeHa ¢ UCMOofib30BaHNEM
ncnblTaTeNbHOIrO CUrHana, yMeHbLLUEHHOro 40 OAHOW AeCATON aMnnnTyabl.

Mogynauua wucnblTaTenbHOro curHana 2: Hecywas [OfbkKHa nepekrnoyaTbes ans
CO34aHusa cepun MMNYnbCOB ANUTENbHOCTbIO NpnbnuantensHo 100 mc. MHTepBan mexay

cepvaMM MMnynbcoB, T, namMepseTca oT nepeaHero poHTa OO0 nepedaHero poHTa (cwm.
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pucyHok 34). Cepusi UMNYnNbCOB AO/MKHA HauMHaATLCHA M 3aKaHYMBATbLCS NPU NepeceveHnn
HecyLlen Hynsi, U OOMKHbl MCMOMb30BaTbCA TONbKO MOMHbIE LMKMbl Hecyllen (MCTUHHbIN

CTpoGupyoWnin curHan).

PucyHok 34 — WcnbiTaTenbHbl curHan 2: Mcnonb3yetca B AananasoHe ot 1 go 150 kl'y,

Mpouenypa wucnblTaHus: PaccmatpuBaloT gBa BO3MOXHbIX HapyLlleHUst HOpMasiibHOW
paboTbl M3genus n3-za Nomex: NOXHOMOMOXUTENbHOE, B 3TOM Cliydae 3MeKTPOMarHuUTHble
noOMexXM OWNBOYHO MNPUHUMAKOTCS 3a apUTMUIO, KOTOPYH HEeobXoauMO feynTb, W
NnoXHooTpuuaTenbHoe, B 3TOM Crfyvae 3fekTpoOMarHUTHbleE MNOMEexXu  3anpeLiaroT
pacnosHaBaHMe apuTMUM N Heobxoaummas Tepanus OTMEHSIETCH. JIOXKHOMOMOXMUTENbHbIV
cnyyam WuCMbITbIBAETCS C WHTEpBanoM MoMex Mexay cepusmu, T, MoOOAENnUpyoLMM
Gpubpmnnnaumo, U Kak C MOAENMPOBaHHbIM CepAeYHbIM  CUrHarIoOM npu  HOpPMaribHOM
CMHYCOBOW 4actoTe, Tshs, Tak W 6e3 MOOEnMpPOBaHHOIO CepAevyHOro curHana.
JloxHoOTpuUaTENbHBIA Crydal He HYXXHO WUCMbITbiBaTb, TaK Kak HESABHO NpoBepsieTcs
BOCMNPUATME CUTHANIA NMOMEXMU.

McnbiTaTenbHble cUrHanbl, onpefeneHHble Bblle, OOMKHbI NoaBaTbCs Kak MUHUMYM
Ha 4YeTbipex pasfnuyHblX, pPasHEeCEeHHbIX YacToTax B Aekagy B AnanasoHe oT 16,6 'y go

150 kl'u ¢ paBHOMEpPHO pacnpeneneHHbIM BpeMEHEM 3afepXkn He meHee 60 c B aekany.
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(Vpp MOXeET OblTb M3MepeH HEenocpeacTBEHHO Ha coeanHutee D TKaHEdKBMBANEHTHOMO
UHTepdgenca).

NcnbiTaHne 1: MopgenupoBaHue cepheyvyHoro curHana, nogasaemoro ¢ Tshs = 800 mc
(vnn 90 % ot GasoBoOro MHTEpBana MMMynbCoOB, B 3aBUCUMOCTU OT TOrO, YTO MEHbLUE), U

WHTEepBan Mexay UMnynbcaMu curHana rnomMex, yCTaHoBneHHbIn Ha T = 350 + 25 mc.

MpumeyaHune 1 — UcnbiTatenbHas ycTaHoBKa MCNbiTaHUs 1 HanpaBneHa Ha onpegeneHue
TOoro, OyayT nu MoaynupoBaHHble nomexu BnuATb Ha WIKIO Bo Bpemsi pexuma paboTtbl C
nogaBneHmem. KVHTepBan wmexay cepusimu umnynbcoB, T, BblbupaeTcss ANs MOAENMPOBaHMS

ubpunnauun.

NcnbiTaHne 2. He npumeHsieTca MOOENUPOBAaHHbLIA CepaeyvHbli CUrHasn, U uHTepBsarn

MeXay cepusiMm UMMyIbCOB CUrHana noMmex yctaHossieH Ha T = 350 + 25 mc.

MpumeyaHune 2 — WcnblTatenbHas ycTaHOBKa MCNbiTaHUS 2 HanpaBrieHa Ha onpegeneHue
TOro, 6yaeT nn obHapyxeHne MoayrMpoBaHHbIX NOMeX NpensiTcTBoBaTb ToMy, YTobbl MK, npoBoaun
Tepanuio bpagukapgun. MIHTepean mexay cepusimm nMmnynscos, T, BbibupaeTcsl Ans MoaennpoBaHus

dubpunnauun.

Jliobble KOHTaKkTbl sense/pace, KOTopble He nognexaT WCNbITaHW, MOAKNoYaTCS
yeped pesuctopbl =210 KOM K COOTBETCTBYHOLIMM KOHTaKTaM WUCMNbITYEMOro KaHana.
N3rotoButens MoxeT cBo6OOHO BbIOMpaTb 3HA4YeHWe pe3ncTopoB, COOTBETCTBYHOLLEE
nucnoityemomy magenuio. B uensx 6esonacHOCTM KOHTaKTbl kapavosepcun/aemnbpunnauum
Harpy>atoT BbICOKOBOSIbTHbIMU pe3ncTopamu 50 Om (25 BT).

Pabota DUT pgomkHa KOHTpONMpoBaTbCA ocuunnorpadom, nOAKMHYEHHbIM K
KOHTponbHon Touke K. lMpvMeHuMble UCNbITaHMSA, OMWCaHHbIE B MNepevucrneHnsax a) u b)
HWXe, O0SDKHbI MPOBOANTLCA KaKk MUHUMYM Ha YeTbipex HeCyLLMX YacToTax B Aekaay.

Mockonbky ana DUT moxeT noTtpeboBatbecsi, 4TOObl OH OOHApPYXXMM HECKOSbKO
nocrnegoBaTenbHbIX BXOAHbLIX CUrHanoB A0 Hadana Tepanuu, Ha Kaxgow ucnbiTaTenbHOW
YacToTe [OOMKHO ObiTb AOOCTAaTOYMHO BpeMeHn, 4Tobbl DUT oTpearMpoBan Ha BXOAHble
NoMexu.

a) DUT c bunongapHbiM BOCNPUATMEM A0STKHbI OblTb UCMNbITaAHbI B ABYX KOHGUIypaumsax
cnegyrowmum obpasom.

PaboTta B obwiem pexume AormkHa ObITb NpoBepeHa C WMCNOMb30BaHMEM KOHTAKTOB

sense/pace, nogknioyeHHblXx K Bbixogam F, G, H n | (kak nokasaHo Ha pucyHke 24)
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TKaHE3KBMBANEHTHOrO WHTepdenca (kak mnokasaHo Ha pucyHke D.2) wn  kopnyca,
NOAOKITHOYEHHOTO K BbIxoay J.

PaboTta B auddepeHumnansHoOM pexmnme AomkHa ObiTb NpoBepeHa C MCMNoNb30BaHNEM
MUCMbITaTENbHOrO CWUrHana, YMEHbLUEHHOro A0 OOHOM AecAaTorn amnnuTydbl. KoHTakTbl
sense/pace MWCNbITYEMOro KaHana [OOSKHbl OblTb MNOLKMAOYEHbI MexXay COoeAMHEHHbIMU
Boixogamm H u | n Bbixogom J (Kak MokasaHO Ha pUCYyHKe 25) TKaHedKBMBANIEHTHOro
MHTepdenca (kak nokasaHo Ha pucyHke D.2).

Ecnu DUT saBnsietca MHOrokaHanbHbIM U3ZeNMeM, ero criegyeT 3anporpammupoBaTthb
TaK, 4ToObl CBECTU K MUHUMYMY BO3HUKHOBEHME BO3MOXHbIX MEPEKPECTHLIX NMOMEX MeXay
KaHanamu.

b) Ons DUT, koTopble MCNOSb3YKT CUrHasbl Kak OT BOMPUATULA, Tak U OT BbIBOJOB
Kapguosepcun/geconbpunnaumm  gnsa  obHapyXeHust apuTMUMKM, U3roTOBUTENb  OOJKEH
npenocTaBnTb NOAPOBHYO MHOPMaLNIO O METOAE UCMNbITAHUS.

[nsa kaxxgon ncnblTaHHOM YacToThl pe3dynbTaThl UCNbITaHu 1 1 2 OMKHbI HabnaaTbCS
N PErMCTPUPOBATLCSH KaK BNUSOLLNE UM HET.

CooTBeTCTBME MUCMNbITYEMOWN YyBCTBUTENBHOCTUN CYUMTAETCA NOATBEPKAEHHbBIM, ECNU:

- BO BpeMsi ucnbiTaHns 1 BbinonHsieTcs, Ha DUT He BNMsieT Ha curHan nomexu (T. €. OH He
NposIBNSAET Kakon-nmbo CTUMYNAUMM UMMNYNbCaMmn N He NPOBOAUT Tepanun TaxmapuTtMun); u

- BO BpeMs UCnbITaHUs 2 BbINOMAHAETCS, Ha DUT He BNnSAET Ha curHan nomexu (T. €. OH
He noKa3blBaeT KaKMX-NMMOO OTKMOHEHWA Ha WHTepBane Meay CTUMYNAUUSMU, KOTOPbIN
npesbiwaeT 10 % OT 3a4aHHOro peXxmnma u He NPOBOANT TepanUM TaxmapuTMmnn).

Ona Tex HacTpoek uysctBuTenbHoctn DUT pgns yactor go 1 klu, Ha KOTOpbIX
HabniogaeTca  noBedeHue, MOABEPXKEHHOEe  BIIMSAHWIO,  COOTBETCTBME  CUYMTAETCs
NoOTBEPXAEHHbIM, €CnM B COOTBETCTBMM C 7.1 NpeayCMOTPEHO COOTBETCTBYHOLLEE
npegynpexneHne n npegocraeneHme nHopmaumn.

4.5.3 3awmTta OT BOCMNPUATUA INEKTPOMArHUTHbIX NMOMEX B BuAe cepaeydHbIX
CUrHanos B gmana3soHe 4actoTt ot 150 kl'y go 10 My

4.5.3.1 Kapanoctumynstopsbl n yctporctea CRT-P

McnbiTatensHoe  obopyaooBaHMe:  UCMOMb3yWT  UCMbITatenbHoe  0bopyaoBaHue,
yKaszaHHOe B NyHKTe 4.5.2.1 HacTo4Llero ctaHaapTa.

McnbiTatenbHbld  CUrHan: wucnbiTaTenbHbI  CUrHan [OOMMKEH MpeacTtaBnaTb cobon
MOAYNMPOBAHHbBIA CUrHan c Hecywen vactotorm f B gmanasoHe ot 150 kl'y go 10 Mlw.
Hecywasa gomkHa OblTb aMnnuTygHO MOAynMpoBaHa CUHycouganbHOW BOMHOW 4acTOTOW

130 Iy ana cosgaHusa cepuri MMNyNbCOB Moaynauun anutenbHocTbio 100 mc. MHTepsan
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MeXay cepusMn MMnynbcos, T, namepsieTcs OT nepeaHero poHTa Ao nepeaHero poHTa

(cm. pucyHok 35).

PucyHok 35 — McnbiTaTtenbHbin curHan gnga Yactot ot 150 kl'y, go 10 MITy,

Cepyn  MMNynNbCOB  MOAYNAUUM  OOSMKHbI  HAYMHATBCS W 3aKaH4MBaTbCA  NpU
nepecevyeHMn Hyns curHana mogynauum (tTakum obpasom, orubarowiasi HavymHaeTca W
3aKkaH4MBaeTCsa npwu 3HadYeHun npubnuantensHo 50 % HeMoaynUPOBaHHOW HECyLUENn).
KonunyectBo cepun umnynbcoB cocTtaBnseT 13 MOofHbIX UMKAOB moaynaumn. WHaekc

moaynsumn, M, nomkeH coctasnatb 95 %, rae:

MHTepBan mexagy cepusMmn MMnynbcoB, T, UCMbITAaTENbHONO CUrHana ycraHaBnuBaeTcs
paBHbIM (700 + 50) mc.

AmnnuTtyga ucnbiTatenbHoro curHana (Vpp) onpegensieTcsi Kak pasmax amnnutygpl
HaNpPsHKeHWUs1 Pa3OMKHYTOW Lienun, NpMBOASLLErO B AEUCTBME KapANOCTUMYNATOP Ha BbiXo4ax
TKaHE3KBMBANEHTHOro wuHTepdenca. AmMnnutyga wucnbiTaTenbHOro curdana, Vpp, Ans
OAHOMONSAPHOro UCMbITAHUSA 1 BUMNONAPHOro UCMNbITaHNA B OOLLEM pexnme O0IMKHA 3aBUCETb

OT HecyLen YyacToThl, f, Kak ykazaHo B Tabnuvue 8.
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Tabnunua 8 — Paamax amnnuTydbl UChbITaTenbHOro curHana Vpp, B gmanasoHe ot 150 kly go
10 MIy,

f Vop
150 kl'y < f <167 kY 6 MB x (f/1 kl'y)
167 kTu < f <1 MIy 1B
1 MMy < f<10Mly 1B x (f/1 MI'u)

Pabota B 6GunonspHoM guddepeHumanbHOM pexume [orkHa OblTb NpoBepeHa C
MCNONb30BaHMEM UCMbITAaTENbHOIO CUrHana, yMeHbLIEHHOro O O4HOW OeCATOM aMnnuTyabl
NCNbITaHWs 0OLWEero pexuma.

Mpoueaypa ncnbiTaHWA: MOAYNIMPOBAHHBINA CUrHamN OMKEH nofaBaTbCA Kak MUHUMYM
Ha YeTblpex pasfunyHbIX, PasHEeCEeHHbIX YacToTax B Aekady B aumanasoHe oT 150 kl'y go
10 MIy, c paBHOMEpPHO pacnpedeneHHbIM BpeMeEHEM 3aaepXkn He meHee 60 ¢ B aekaay. (Vep
MOXeT OblTb M3MepeH HenocpeacTBEHHO Ha coeanHutene D TKaHE3KBMBaNEHTHOrO
nHTepgenca.) KoHdpurypaums v npouegypa UCHbITaHUA O0SDKHbI OblTb MHBIMKM, Kak 3TO
Tpebyetca B 4.5.2.1.

CooTBeTCTBME WUCMBITYEMON YYBCTBUTEIIbHOCTU CUYUTAETCH NOATBEPXKOEHHbIM, €Ccnu
DUT nNOCTOSHHO (PYHKUMOHMPYET B 3afaHHOM peXxume, He3aBUCUMO OT NPUMEHEHUS
Tpebyemoro MoaynMpoBaHHOIO UCMbITaTENbHOIO cUrHana.

4.5.3.2 WKL v yctponctea CRT-D

WcnbiTaTenbHoe  obopygoBaHue:  MUCMNONb3YT  UCMbITaTenbHoe  obopyaoBaHue,
yKasaHHoe B nyHkTe 4.5.2.2.

KongeHcaTop Cx cxembl uHTepdenca (cM. pucyHok D.2) gomkeH 6biTb obongeH, ecnu
TONbKO He TpebyeTcsa YyCTpaHUTb NapasuTHble HU3KOYACTOTHblE CWUrHanbl, CO3JaBaeMble
reHepaToOpOM CUrHanoB Nomex (CM. npunoxeHue E).

McnbiTaTenbHbI CUrHan: ucnbiTaTtenbHOe HanpsbkeHne ans obuiero pexumma LOMmKHO
npeacTaBnATb cobOM MOAYNMPOBAHHLIM CUrHan, Hecywas 4actoTta, f, B AnanasoHe oOT

150 kl'y, go 10 MlNy, kak nokasaHo B Tabnuue 9.

Tabnuuya 9 — Pasamax amnnuTygbl uUchbiTaTeNbHOro curHana Vpp, B gmanasoHe ot 150 kly go
10 MI'y,

f Vop
150 kl'y < f <167 kl'y 6 MB x (f/1 kl'y)
167 kf'y < f <1 My 1B
1 MMy < f<10Mly 1B x (f/1 Ml'u)
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PaboTta B anddepeHumnansHoOM pexume AomkHa OblTb NpoBepeHa C UCMosib30BaHNEM
MCNbITATENbHONO CUrHana, YMeHbLUEHHOro OO0 OAHOW OEeCATOW aMnnuTydbl UCMbITaHUA B
obLem pexnme.

Hecywas pomkHa OblTb amMnnauMTygHO MOAynupoBaHa CUMHycOoMAanbHOW  BOJSTHOM
yactoton 130 Iy Ans co3gaHus cepuu MMNYNbCOB mogynsaumn anutensHocteto 100 mc.
WHTepBan mexay cepusammn nmnynscos, T, namepsieTca oT nepefHero poHTa 4o nepeaHero

dpoHTa (CM. pUCYHOK 36).

PucyHok 36 — McnbiTaTenbHbin curHan gnga Yactot ot 150 kl'y, go 10 MITy,

Cepyn  MMNynNbCOB  MOAYNALUUM  OOSMKHbI  HAYMHATBCS W 3aKaH4MBaTbCA  NpU
nepecevyeHMn Hyns curHana mogynsumm (Takmm obpasom, ornbarowas HaudmHaeTca u
3aKkaH4MBaeTCa npwu 3HadeHun npubnuantensHo 50 % HemMoaynUPOBAHHOW HECyLLEN).
KonuyectBo cepuii umnynbcoB cocTaenseT 13 nonHbIX UMKNOB Moaynsauuun. WHaekc

moaynsiumn, M, nomkeH coctaBnatb 95 %, rae:

V.,—v
M=22__.100.
Vpp+v
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"eHepaTop mcnbITaTenbHOrO CUrHana AorkeH OblTb nogkniodeH vyepes Bxog C cxembl
MHTepdenca, Kak rnokasaHo Ha pucyHke 21. McnbiTatenbHoe HanpskeHue nsmepsieTca Ha
ocuunnorpade, NOAKMOYEHHOM K KOHTPOSIbHOW Touke D cxembl MHTepdelca.

Mpoueaypa wuCnbITaHWUS: paccMaTpuBalOT [Ba BO3MOXHbIX HapyLlleHUs HOopMarbHOW
paboTbl M3genus u3-3a Nomex: NOXHOMOMOXUTENbHOE, B 3TOM Cllyyae 351eKTpOMarHUTHbIE
nomMexm OownboYyHO MpUHMMAKOTCA 3a apuTMUIO, KOTOPYHD HeobxoauMmo neunTtb, U
noxHooTpuuaTeribHoe, B 3TOM Crydae 9fneKkKTpoOMarHUTHble MNoMexu  3anpeLiaroT
pacno3HaBaHue apuTMnn U Heobxoammasa Tepanusa oTMmeHsieTcs. NpoBepseTca TONbKo OANH
N3 3TUX BO3MOXHbIX CHOEB. JIOXKHOMOMNOXUTENbBHbLIA Cry4an MCMbITLIBAETCH C UHTEpBarioM
nomex mexagy cepuamu, T, mMogenupylowum dubpunnaumio, U € MOAenupoBaHMEM
CepaeyHoro curHan npu HopmarnbHOW CUMHYCOBOM 4acTtoTe, Tshs, M 6€3 MOAEenuMpoBaHHOIO
cepAaeyHoro curHana. JIoxxHooTpuuaTenbHbIN Crydan He HYXXHO UCNbITbIBaTb, TaK KAk HESABHO
npoBepsieTcs BOCNPUATUE CUTHANa NoMexu.

OTa ycTaHoOBKa nposepsieT obHapyXeHue MoOyrnMpoOBaHHOW MOMEXW Kak apuTMuu npu
HanM4YUM HOPMarbHOMO CUHYCOBOro putMa (T. €. JIOXKHOMOJIOXKUTESNBbHOIO pe3ynbTaTta).
WHTepBan mexay cepnammn umnynbcoB, T, BbiIbupaeTca ona mogenuposaxHus ombpunnaumm,
KOoTopasi MOXeT ObITb OBHapyXXeHa n3genuem.

McnbitaHne 1: MogenunpoBaHue cepaevHoro curHana, nogasaemoro ¢ Tshs = 800 mc
(vnn 90 % ot 6a3oBOro MHTepBasna MMNynbCOB, B 3aBUCMMOCTM OT TOFO, YTO MEHbLUE), U
WHTepBan Mexgy UMnyrbcamu curHana rnomex, yCTaHoBfieHHblh Ha T = 350 + 25 wmc.
AMNnNuTyga MOAENUPOBAHHONO CEpPAEYHOro CurHana pJAoSfbkHa npuMepHO B [Ba pasa
npeBbllaTb MUHUMAanNbHOE 3HayeHue, Heobxognmoe Anst obHapyxeHuss DUT [eHepaTop
MOAENMPOBAHHOIO CepaedHoro curHana pforkeH 6bITb nogknoyeH Yepes3 Bxoa E

NHTEP(ENCHON CXEMBI.

MpumevyaHune 1 — WcnbiTatenbHas ycTaHOBKa UCMbITaHWs 1 HanpaBneHa Ha onpegeneHve
Toro, Oyoyt nn wmopynupoBaHHble nomexu BnuAte Ha DUT BO Bpemss pexuma paboTbl C
nogaerneHneM. WHTepsan wexagy cepusamm umnynbcos, T, BbiOupaloT AN MOAEenvMpoBaHUSA

ubpunnaumnn.

WcnbiTaHne 2: He npuMeHAT MoOOenupoBaHHbIA CepAeyHbld CurHam, u uHTepsan

MeXay CepusiIMM UMMYNbCOB cUrHana noMmex yctaHoeneH Ha T = 350 + 25 mc.

MpumedaHue 2 — WcnbiTaTenbHas ycTaHOBKa MCNbITaHUS 2 HanpaBreHa Ha onpegeneHue

Toro, 6ymetr nu obHapyXeHue MogynMpoBaHHOW MNOMEXM MpensiTcTBoBaTb Tomy, 4ToObl DUT
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obecneunBan Tepanuio 6pagukapauun. MIHTepsan mexay cepusiMmu umnynbcoB, T, BbiOupaeTtca ans

nMmTaumMmn ondpunnaLum.

JTiobble KOHTaKTbl sense/pace, KOTopble HE MoAnexaT UCNbITaHWIO, NOAKMYAT Yepes
pesnctopbl 210 KOM K COOTBETCTBYIOLUMM KOHTaKkTaM UCMbITyeMOro kaHana. MarotoButernb
MOXeT CBOOOAHO BbIOMpaTb 3HA4YeHWe pPe3nCTOPOB, COOTBETCTBYIOLLEE WCMbITYyeMOMY
nspgenuio. B uenax 6e3omacHOCTU KOHTaKTbl KapanoBepcun/gedmbpunnauumn HarpyxaroT
BbICOKOBOSIbTHBIMU pe3ucTtopamun 50 Om (25 BT).

Pabota wumnnaHtupyemoro DUT pgomkHa KOHTpONMpoBaTbCs — ocuunnorpadgom,
NOOKMIOYEHHBIM K KOHTporbHOM Touvke K. [lpuUMeHMMble WUCNbITaHWS, OMuUCaHHble B
nepedacneHmax a) v b), AOMKHbI NPOBOAUTLCSA C UCMNONb30BAHWEM WUCMbITATENBHOIO
curHana, nMbo pacnpocTpaHALEerocsi Mo YacTOTHOMY Auana3oHy CO CKOpPOCTbio 1 Aekada B
MUHYTY, NMMBO NogaBaeMoro Kak MUHUMYM Ha YeTblpeX PasfnyHbIX, pa3HECEHHbIX YacToTax B
AeKkagy ¢ paBHOMEPHO pacnpeferneHHbIM BpeMeHeM 3aepXkn He MmeHee 60 ¢ B gekany.

Mockonbky wmmnnaHtupyemomy DUT moxeT notpeboBaTbCs, 4TOObI OH OBHapyXun
HEeCKOmNbKO MnocnefoBaTenbHbIX BXOAHbIX CUrHanoB [0 Havana Tepanun, Ha KaKgow
ncnblTaTeNbHOM YacToTe AOMMKHO BbITb 4OCTAaTOYHO BpeMeHun, 4Tobbl DUT oTpearnposan Ha
BXOOHbIE MOMEXM.

a) DUT c bunonsapHbiM BOCAPUSTMEM LOMKHbI ObITb UCNbITaHbI B ABYX KOHUrypaumnax
cnegyoowmnm obpasom.

PaboTta B obuwem pexume AomkHa ObiTb NPOBEpPeHa C MUCMNONb30BaHWEM KOHTaKTOB
sense/pace, MOAKMIOYEHHbIX K Bbixogam F, G, H n | (kak nokasaHO Ha pUCYHKe 24)
TKAHE3KBMBANEHTHOrO WHTepdenca (kak mMokasaHo Ha pucyHke D.2) wn  kopnyca,
NOOKITHOYEHHOTO K BbIXoAay J.

PaboTta B guddepeHumnanbHOM pexnme OomKkHa ObiTb NpoBepeHa C UCMNoSib30BaHUEM
UCMbITaTENbHOrO CWUrHana, YMeHbLUeHHOro A0 OofHOM pJecaTon aMnnuTydbl. KoHTakThbl
BOCMPUATUS UCMbITYEMOro KaHana [AOSMKHbl ObiTb MOAKMAYEHbl MeXAy COeAUHEHHbIMU
Boixogamn H u | n Bbixogom J (Kak nokasaHO Ha pUCYyHKe 25) TKaHEeaKBMBASIEHTHOrO
NHTepderca (kak nokasaHo Ha pucyHke D.2).

MmnnaHtupyembin DUT pgomkeH ObiTb 3anporpamMmupoBaH Ans NpeaoTBpalleHus
nepeKkpecTHbIX MOMEX MexXay KaHanamu.

b) Ons DUT, KOTOpbIN MCNOMb3yeT CUrHamnbl Kak OT BOCMPUATUSA, Tak U OT BbIBOJOB
Kapguosepcun/gecomnbpunnaumm  gna  obHapyXeHust apuTMuW, U3roTOBUTENb  OOSKEH

npeaocTaBUTb NOAPOGHYHO MHPOPMALIMIO O METOAE UCTIbITAHUS.
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[ns kaxgow Hecywen YyacToTbl pe3ynbTaThl UCNbITaHU 1 1 2 AOMKHbI HAbN4ATLCS U
PErmcTpupoBaTbCH Kak HE NOABEPXKEHHbIE BIIUSIHUIO UMW HET.

CooTBETCTBUE UCMLITYEMOW YYBCTBUTENBHOCTU CHNTAETCHA NOATBEPXKAEHHbLIM, ECIN:

- BO BpeMs BbINOMNHeHus ncnoitaHna 1 Ha DUT He BnusieT curHan nomex (T. €. OH He
NpoSIBNSAET Kakon-nmbo CTUMYNAUMN MMMNYNbCaMn 1 HEe NPOBOAUT TEpanumn TaxmapuTtMun); n

- BO BpeMs BbINOSIHEHUS mUcnbiTaHnsa 2 Ha DUT He BnusieT curHan nomex (T. €. OH He
NOKa3sblBaeT KakMx-NMMOO OTKNOHEHUA Ha WHTepBane Meay CTUMYNSAUMSMAU, KOTOPbIN
npesbiwaeT 10 % OT 3a4aHHOro pexnma U He NPOBOAUT Tepanum TaxmapuTMmnn).

4.5.4 3awmTta OT BOCMPUATUA INEKTPOMArHUTHbIX NOMexX B Buae cepaeyHbiX
cCUrHanoB B Amnana3soHe 4acTtoTt oT 10 go 385 My

4.5.4.1 Kapagnoctumynstopsbl n yctponctea CRT-P

McnbiTatensHoe obopyaoBaHMe: WCMOMb3YHT MHXEKUMOHHYK CeTb, YKasaHHyl Ha
pucyHke D.5; ocuunnorpad (Ne1), BxogHoe conpoTtmBneHne 50 Om, ToyHocTb 10 % B
nonoce nponyckaHna He meHee 385 MI'u; ocuunnorpad (Ne2), BxogHoe conpotusneHue 1
MOwm; reHepaTop nOAaBMEHUs1 cUrHana, BbIXO4HOE conpoTuBreHne He bonee 1 KOwm,
KOTopbI obecneymBaeT MOENUPOBAHUE CEpAEYHOro curHana dopmbl, ykazaHHon B J.1; n
reHepaTop MCNbITaTENbHOrO cMrHana, BbixogHoe conpotmeneHne 50 Owm.

McnbiTaTenbHbIi CUrHAN: ucnbiTaTeNbHbIA CUrHan [ofmkeH ObiTb MOAYNMPOBAHHLIM
curHanom opmebl, ykaszaHHon B nyHkte 4.5.3.1 (cMm. pucyHok 36). MoaynupoBaHHbIN
UCNbITaTEmNbHbIM CUrHaN [OOMKEeH nodaBaTbCA Kak MWHUMYM Ha LLIECTU PasfnyHbIX,
pa3HeceHHbIX YacToTax B gekagy, HadunHasa ¢ 10 MMy n 3akaHymeasa 385 MITy (Hanpumep, 10,
20, 40, 60, 80, 100, 200, 385), ¢ paBHOMEPHO pacrnpeerieHHbIM BpeEMEHEM 3afepXKU He
meHee 60 c B gekagy. AMnnutyaa ucneitatensHoro curHana (Vpp) onpegensietTcs Kak pasmax
aMnnNuTydbl  HanpshkeHust pas3oMKHYTOM uenu, ynpaesndawowero Bbixogamun (F, G)
NHXEKLMOHHOM ceTuU. AMNIMTYAa UcnblTaTtenbHOro curHana, Vpp, omkHa coctasnate 10 B.

Pasmax amnnutygbl ucnbITaTeNbHOro curHana, Vpp, HE MOXeT OblTb W3MepeH
HenocpeacTBEHHO Ha nboM coegumHuTene WHXEKUMOHHOM CeTU BO BPEMSI UCMbITaHUS.
lMo3aToMy OH paccuMTbiBaeTCsi Ha OCHOBe HanpsbkeHust Ha coeguHutene D, Vosc, C
NPUMEHEHNEM KannbpoBOYHOIO KOahmUmMeHTa m, ykazaHHOro B npunoxeHun F.

Mpoueaypa mcnbiTaHus: MNepeq NobbiM UCNbITAHNEM KanMOpPyHT YCTAaHOBKY, UCMOMb3ys
npoueaypy, OnMuMCaHHy B npunoxeHun F. eHepaTop uchbITaTeNbHOrO cCurHana OOJKeH
OblTb MOAKMIOYEH K WMHXEKUMOHHOW ceTu 4depe3d Bxog C, Kak nokasaHO Ha pucyHke 37.
[eHepaTop wWCNbITAaTENLHOMO CUrHana AOMKEeH OblTb HACTPOeH Takum obpas3om, 4TOObI
aMmnnuTyda UcnblTaTeNbHOro cUrHana, uaMepeHHas Ha ocuunnorpadge #1, NogKMtOYEHHOM K

KOHTpONbHON To4Yke D (Vosc) NPU YMHOXEHMM Ha KanubpOBOYHbIM KOIPUUMEHT ANd
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WHXEKUMOHHOW ceTn, ornpeaensembli B COOTBETCTBUM C METOAOM npunoxeHna F, Gbina
paBHa Tpebyemon amnnuTyae UcnbiTatenbHOro curHana, Vpp.

BbinonHaTCa ABa MCMbITaHUSA, OAHO C MOAENMPOBAHMEM CEPAEYHOro CcurHana,
nogaBaemMoro 4yepes reHepartop nogasneHus curHanoB Ha Bxog E (E'), u ogHo 6e3 Hero.
WHTepBan nogaeneHus curHana Tshs AOomkeH ObiTb ycTtaHoBneH Ha 800 mc mnmn 90 % ot
3anporpammMmMpoBaHHOro 6a3oBOro MHTEpBana MMNynbCOB, Kak NOCTaBEHO, B 3aBUCMMOCTH
OT TOro, 4to Kopodye. VIHTepBan Mexay curHanamum wumnynbcoB, T, MOOYNMPOBaHHOMO
curHana gosmkeH 6biTb yctaHoBneH Ha (700 + 50) mc.

Ecnn BO Bpemsa npouenypbl KannbpoBKM W UCMAbITAHUS B KOHTPOSIbHOM Toyke D
ncnonb3yeTcs BOMbTMETP CpeAHeKBagpaTUYHbIX 3HAYEeHUW, TO 3HAYEeHWe WUCMbITaHus
AOIMKHO cocTaBnATb 53 % OT 3HadeHuss KanubpoBkM, 4TOObI 0BecneynmTb HOMUHAambHYH

MOZYNMPOBaHHY0 amnnuTyay mucnbitaHus 10 Vpp (pasoMkHyTas Lenb) Ha Bbixogax F n G.

2

1 — ocumnnorpad #1; 2 — ocuunnorpad #2; 3 — reHepaTop UCMbITaTENbHbLIX CUrHANoOB; 4 —

MHXGKHMOHHaﬂceTb;5—WEHepaTOpﬂOﬂaBﬂeHMﬂ

PucyHok 37 — McnbitaTensHas ycTaHOBKa A5l MPOBEPKM HEMCMPaBHOCTU Ha BbICOKOM

vyacTtoTe
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CoeanHeHnss mexagy Bbixogamm F mn G M kapaMOCTUMYNSITOPOM AOSMKHbI  ObiTb
BbIMOSIHEHbI C UCMONb30BaHNEM MeAHbIX MOIOCOK, LWMPUHOW =5 MM, AnnHon <50 MM (He
BKIMOYMaa ANIMHY CTaHAApTHOro LWThIPA COeOUHUTENS, BCTaBMEHHOro B pas3beM U3fenus).
Heucnonbsyemble PY noptel (F 1 G) B MHXEKLMOHHOW CETU [OSMKHbI OblTb HarpyXeHbl
BbICOKOBOSNbTHbIMK pe3uctopamu 50 Om; kpome Toro, E' u K' gomkHbl 3akaH4mBaTbCs
nMnegaHcamu, SKBuBarneHTHeiMM nopTam E mn K, coOoTBeTCTBEHHO, AOns noadepxaHus
©anaHca uenm.

N3penna yHUNONAPHOW CTUMYNSUMUM  OOMMKHbI  ObITb  nogkntodeHbl K Bbixogy F
NHXEKUNOHHOW ceTu (KaK rnokasaHO Ha pucyHke 38) C UCnorib3oBaHMEM COOTBETCTBYHOLLMX
PY TtexHonormn gna Bcex coeanHeHun. Kaxabl KaHan MHOrokaHanbHOro usgenust OOSHKeH
ObITb MCMbITAH NO oYyepeaun, U NOOK KaHan, He noanexalun UCNbITaHWIO, AOMKEH ObITb

OTKITOYEH U Harpy>eH Harpy3odHbiMu pesmnctopamm 500 Om (RL).

PucyHok 38 — lNogkntoyeHne K 0 gHONONSPHOMY U34ENUL0

BunongapHble n3genus OOMmKHbl OblTb MNOAKMOYEHbI K BbixogaM F n G MHXEKUMOHHON
ceTu (Kak nokasaHo Ha pucyHke 39) ¢ Mcnonb3oBaHMEM COOTBETCTBYHOLWMX PY TexHonorum
Ans Bcex coegmHeHnin. Kaxabin KaHan MHOroKaHanbHOro U3genus 4omkeH 6bITb UCMNbITaH No
oyepean, n nobon kKaHan, He noanexawunh MWCNbITaHUI, LOSMKEH OblTb OTKIIOYEH WU

HarpyxeH Harpy3o4yHbiMu pesuctopamm 500 Om (RL).
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RO — but

PucyHok 39 — lNogkntoyeHne kK GunonsapHoMy n3genuio

CooTBeTCTBME UCMBITYEMOW YYBCTBUTENBHOCTM CUMTAETCA MNOOTBEPXAEHHbIM, €Cnu
DUT nNOCTOAHHO (YHKUMOHMPYET B 3afaHHOM pexumme He3aBUCUMO OT NpUMEHEHUA
Tpebyemoro MoaynMpoBaHHOIo curHana.

4.5.4.2 VKO v yctponctea CRT-D

DUT pomxkeH ObITb MUCMbITaH B COOTBETCTBUM C MOCEA0BATENBHOCTLIO, ONUCAHHOWN B
4.5.4.1, c NpOBEPKON KaXOO0ro KaHana no oyepeau.

KaHanbl ctumynsauuu/Bocnpuatna DUT, koTopble He noanexart MCMbITaHWi, OOSKHbI
OblTb OTKMOYEHbl W HarpyxeHbl cconpotueneHnem 500 Om. B uenax 6esonacHocTu
KOHTaKTbl KapanoBepcuu/aedundpunnaumm  HarpyKeHbl BbICOKOBOSIbTHbIMU  pe3ncTopamMmm
50 Owm, 25 BT1. CooTBETCTBME UCMBITYEMOW YyBCTBUTENBHOCTU CYNTAETCS NOOATBEPXKAEHHbLIM,
ecnun DUT noCTOSIHHO (PYHKUMOHUMPYET B 3aaHHOM peXume He3aBUCUMO OT MpPUMEHEHUsN

TpGGyGMOFO MoayJiMpoBaHHOIoO CUrHana.

4.6 3awmTta OT CTaTU4YEeCKUX MarHUTHbIX nonen. MnotHocTb NnoTtoka o 1 MmTn

4.6.1 OO6wme TpeboBaHuA

Ha DUT He AOomkHbl BO3OeWCTBOBATb CTaTUYECKME MarHUTHbIE MOSIs C MSIOTHOCTbLHO
notoka go 1 mTn.

4.6.2 Kapgnoctumynsatopsbl u yctpouctsa CRT-P

McnbiTaTensHoe 06opyaoBaHUE: MCNOMb3YOT reHepaTop NOAaBMeHUs, KOTOPbI BblgaeT

curHan B popme, ykaszaHHOW Ha pucyHke J.1; ocuunnorpad; pesuctopbl 51 KOM = 1 % wu
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500 Om £ 1 %; n KaTywKy BO3OY>XAEeHMS, CNOCOBHYI0 reHepnpoBaTb OAHOPOAHOE MarHUTHoe
none ¢ NNoTHocTbko notoka Ao (1 £ 0,1) mT B o6bnactn, 3aHnmaemon DUT.

Mpouenypa ncnbiTaHusa: HarpysoudHbi pesmnctop 500 Om £ 1 % (RL) nogkntoyeH mexay
KOHTakTamu S n T (cM. pucyHok 40), a KOHTPOMbHbIN ocumnnorpad NOAKMOYEH K KOHTaKTy S.
CurHan oT reHepaTtopa nogaBneHns OOMKeH nogaBaTbCH Ha KOHTaKT S 4epes3 pes3ncTop

nutaHusa 51 kOm £ 1 % (R).

S

* 'T

PucyHok 40 — McnbiTaTenbHas ycTaHOBKa 4NA MarHUTOCTaTUYECKUX N3MEepPEHNI

[na oagHoMonspHbLIX wn3genun BbIXOA4 S [OMKeH OblTb MNOAKMIYEH K KOHTaKTam
MCMbITYyemMoro kaHana, a Bbixog T — K kopnycy DUT.

Anga 6unonapHbix nsgenuin Boixodbl S U T AOMKHbI OblTb MOAKMIOYEHbI K KOHTaKTam
ncnblTyeMoro kaHana. KaHanbl, He nognexaluMe MUCNbITaHUIo, AOMKHbl BbiTb HarpyXeHbl
pesnctopamm ¢ conpotmBneHmem 500 Om + 1 %.

DUT pomkeH OblTb YCTaHOBIIEH B CUHXPOHM3MPOBAHHOM pEeXMMe MO CurHany ot
reHepaTtopa nogasrneHusd. AMNnuTyda curHana nogasneHus OOfmkHa ObiTb B [ABa pasa

Bonblie amnnnTyabl, KOTOopasi NPOCTO CMHXpoHM3mpyeT DUT.
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OcTtaBascb NOAKIOYEHHBIM K uUcnbiTatensHoMy obopyaosaHuio, DUT pomkeH 6biTb
NMoMeLLlEeH B KaTyLlKy, LEHTPUPOBaAH B €€ Mone WU BbIPOBHEH Takum o06pa3om, 4Tobbl
Hanbonee uvyscTBUTENbHas ocb DUT Gbina napannenbHa ocu kaTtywku. MarHutHoe none
OOIMKHO MeANeHHO YBenuMuMBaTbCs OT Hynd A0 OAHOPOAHOW HanpsXXeHHOCTW nons C
nnoTHOCTb0 noTtoka Ao (1 +0,1) MTn B obnactn, roe ycTaHOBMEH KapAWMOCTUMYNATOP.
MarHuTHoe none 4OMKHO NOAAEPKMBATLCA B TEYEHNE HE MeHee 1 MUHYTLI.

CnepyeTt cobniogatb OCTOPOXKHOCTb, YTOObLI N3bexaTb BUTKOB MPOBOSIOKN.

Mone gomkHo 6bITb M3MepeHo B oTcyTcTBMe DUT.

CooTBeTCcTBME cuMTaeTcss noaTeBepxaeHHbiM, ecnu DUT ocTtaetcsa 3abnokMpoBaHHbIM
BO BpEMsI NPUIOXXEHMUS MarHUTHOTO MOS.

4.6.3 UKO v ycTtpouctea CRT-D

DUT pormkeH ObiTb UCMbITaH B COOTBETCTBUM C MOCNeAoBaTeNbHOCTbIO, ONMCAHHOWN B
4.6.2.

M punmevyaHune — CVIHXpOHVI3aL|,I/IFI C ncnonb3oBaHMEM reHepaTopa nogaBrieHna 1 MOHUTOPUHT
C ncnosnb3oBaHNeEM ocu,vmnorpacba MOryT He I'IOTpe6OBaTbCFI npn ncnbiTaHNMn MK,D, mnnn yCTpOIZCTBa
CRT-D.

CooTBeTCTBME CYMTAETCA NOATBEPXKAEHHBIM, €CMN MPU HaNN4YMM MarHUTHOIO MOJSS He
HabngaeTca HUKaKUX U3MEHEHNI B NOBEAEHUN.

4.7 3awmTta OT CTaTU4YEeCKUX MarHUTHbIX nonen. NMnoTtHocTb NnoToka Ao 50 mTn

4.7.1 O6wume TpeboBaHusA

DUT He pomkeH octaBaTbCs (QYHKUMOHANbHO MNOBpPEXAEeHHbIM MNocfie BO34eWCTBUS
CTaTUYECKNX MarHUTHbIX NONen ¢ NAOTHOCTBLIO NOToKa Ao 50 mTh.

4.7.2 Kapanoctumynsatopsbl u yctpouctsa CRT-P

NcnbiTatensHoe o6opyaoBaHMe: WCNONb3YHT KaTywKy BO30Y)XAEHWUHA, CNOCOOHYHO
reHepupoBaTb OAHOPOAHOE MarHUTHOE nosie C MNIOTHOCTb notoka Ao (50 + 5) mT B
obnactu, 3aHnmaemon DUT.

Mpoueaypa ncnbiTaHus: Tpebyemas NAOTHOCTb NOTOKa MO AOMMKHA BbITb co3gaHa o
pasmeweHna DUT B none. 3atem DUT meaneHHO nomMewaroT B LEHTP UcChbITaTenbHOM
kaTywkun. Nocne, no kpanHen mepe, 15 ¢ Bo3genctena marHntHoro nonsi, DUT gormkeH ObiTb
Me[1eHHO yaaneH ns nong.

MepeopueHtupytor DUT Takmm obpasom, 4ToObl BTOpasd OpTOroHanbHas oOCb Obina

BbIPOBHEHA C OCbl0 MCMNbITaTENbHOM KaTywWwKW, M cHoBa noaseprawoT DUT BosgencTeuio
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Tpebyembix nonen. 3aTeM MOBTOPSAT e€ewe pa3 C TpeTbeh OpPTOroHasrbHOM OCbHO,
BbIPOBHEHHOW C OCbIO UCMbITAaTENbHON KaTyLLKW.

CooTBeTCTBME CUYMTAETCH NOLTBEPXOEHHbLIM, eCnn nocre yaaneHuss MarHUTHOro nons
DUT dyHKUMOHNPYET TaK Xe, Kak 1 40 ucnbitaHus, 6e3 perynmpoBKMu.

4.7.3 UKQ v yctponuctea CRT-D

DUT posmkeH ObITb MCMbITaH B NOCrefoBaTeNbHOCTU, ONUCaHHOM B 4.7.2.

CooTBeTCTBME CUMTAKOT MOATBEPXKAEHHbBIM, €Crnn nocre yaaneHna MarHUTHOro nons
DUT dyHKUMOHUPYET TaK Xe, Kak 1 40 ucnbitaHus, 6e3 perynmpoBKy.

4.8 3awmTta OT BO3AEMCTBUSA NEePeMEeHHOro MarHMTHOro noss B Avana3oHe 4acTtoT
ot 1 00 140 klNy

4.8.1 O6wme TpeboBaHus

DUT pomkeH ObiTb CKOHCTPYMpOBaH TakMuMm obpasom, YTOObl OKpyKatolmne MarHUTHble
nond, U3MeHsLWMecas BO BPEMEHWU, ManNoBEpPOSTHO MOMMM Bbl3BaTb Kakue-nmbo cbou B
pabote DUT, KoTOpble COXpaHATCA Nocne yaaneHust MarHMTHOro rnons.

4.8.2 Kapanoctumynsatopsbl u yctpouctsa CRT-P

NcnbiTaTenbHoe o6opyooBaHWe: WUCMOMb3YHT M3My4valowyo  KaTywky (Hanpumep,
KaTywky [enbmronbua) gnameTtpom =12 cMm, npeBbialoWyd HanboNbLUMA JIMHENHbIN
pa3mep DUT Ha 50 %, n kanMbpoBOYHYIO KaTyLLKy AnaMeTpoM <4 cM. Nany4yarowlasa kaTyLka
OOJKHA NUTaTbCs OT reHepaTopa CUrHaros.

cnbiTaTenbHOe none: ncnbltatenbHoe MarHMTHoe none, H, 4OmMKHO MOAYNMPOBaTLCS C

yacTtoTon, f, Kak ykasaHo B Tabnumue 10.

Tabnuuya 10 — HanpskeHHOCTb MarHUTHOrO MNONA C CMHYCOMAanbHOW Moaynsaunen

f H rms

1kly < f<100«kly 150 A/m

100 kl'y = f <140 kly 150 A/m x (100 k' / f)
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Mpoueaypa MCNbITaHUA: UCNOMb3Yst UCMbITaHUS KannbpoOBOYHOW KaTyLUKM OnpeaensioT
YPOBHW CUTHanoB, NofdaBaeMbiX Ha W3ry4aroLllylo KaTyLlKy, KOTopble CO3[4alT MarHUTHoe
none H B uUeHTpe wmsnyyawouwen katywknm (cMm. pucyHok 41). CHumalT KanmbpoBOYHYHO

KaTyLUKY.
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1 — n3nyvatoLwmii KOHTYp; 2 — KOHTYP MOHUTOPWHIa Nons

PucyHok 41 — KoHcpurypaums koHTypa gnst UCNbITaHUS NepeMeHHbIM MarHUTHBIM NoSieM

MomewatotT ueHTp DUT B TOYKy KanmbpoBKWM HanpsbkeHHOCTM nons. Harpyxatot
cepoedHble KOHTakTbl WHTepdgenca DUT, kak ykazaHO wu3rotoButenem, cobnwogas
OCTOPOXXHOCTb, YTOObI CBECTM K MWHUMYMY obnactu coeguHeHuss ¢ netnsmu. CosgatoT
HeobOxoaumble nonsi, nMBO pacnpoCcTpaHas UCMNbITaTeNbHbIA  CUrHan B Tpebyemom
AnanasoHe 4acTOT C MaKCMManbHOM CKOpOCTbio 1 gekaga B MUHYTY, nnbo noagasas
ncnblTaTenbHbIN CUrHAM Ha 4YeTblpex pasnuyHblX, PasHECeHHbIX YacToTax B [ekagy C

paBHOMEpPHO pacnpenerieHHbIM BpeMeHeM 3aepPXkmn He MeHee 60cs aekaay.

MpnmevyaHne — Cnegyet cobnogatbe OCTOPOXKHOCTb, YTOObI MeAfeHHO yBenuuMBatb UIn

YMeHbLIaTb MHTEHCUBHOCTb NONA NpU nogavye uin CHATUM ncnbltatenbHOro curHana.

MepeopuenTtupytor DUT Tak, 4tobbl BTOpas opToroHanbHas OCb Oblfia BbIPOBHEHA C

OCblo VI3J'Iy‘-IaI-OLLI,el7I KaTyLwK1, 1 CHOBa noAaseprarnT KapAnOCTUMYITATOP Tpe6yeMbIM nonam.
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3ateM nNOBTOPAT ewe pa3 C TpeTben OpPTOroHarnbHOMW OCbH, BbIPOBHEHHOMW C OCbIO
N3ny4yaroLLen KaTyLLKN.

CooTBeTCTBME CUYMTaAeTCA MOATBEPXOEHHbIM, €Ccnv nocne nogadn YyKasaHHOro
ucnblTatenbHoro curHana DUT QyHKUMOHUPYET TaK e, Kak M [0 uchnbiTaHud, 6e3
OOMNOSTHUTENBHOWN PEeryrmMpoBKN.

4.8.3 UKO v yctpouctea CRT-D

DUT gomxkeH 6bITb MCNbITaH B NOCNeA0BaTENbHOCTU, ONMCaHHOM B 4.8.2.

KoHTakTbl KapguoBepcun/gedomnbpunnaummn OomKHbl ObiTb OTKMAOYEHbI U HarpyXeHbl B
COOTBETCTBUM C YyKasaHUAMM M3roToBUTENs, COGMaas OCTOPOXHOCTb, YTOObI CBECTM K
MUHUMYMY 0BnacT CoeANHEHUS C BUTKaMW.

CooTBeTCTBME CUMTAOT MNOATBEPXKOEHHbIM, €ecnn nocne nogayn  YyKasaHHOro
ucnblTatenbHoro curHana DUT QyHKUMOHMPYET TaK e, Kak M OO0 uchnbiTaHuda, 6e3

AONONHUTENBHOW PEryrIMpoOBKM.

4.9 TpeboBaHUA K UCNbITaHUAM ANA Anana3oHa 4yactot 385 MI'y < f < 3 000 My
4.9.1 Obwme TpeboBaHUA

[lonyckn no BpeMEHU 1 YacToTe AO0MKHbI cocTaBnsaTb £1 %, ecnu He yka3aHo MHOe.

M punmedyaHune -— O6ocHoBaHne Bbl60pa KOHKPETHbIX UCNbITaTesibHbIX 4acTOT, MOAynAUUN,

ypOBHeVI MOLLUHOCTU N OpPYyrnx yCJ'IOBI/IIZ ncnbiTaHNA npmnBegeHoO B NMPUIOXEeHUNAX AwnB.

KoHdurypauum nposBogHuka cnegyrowme:

- KapguoctumynaTtopbl 1M yctponctBa CRT-P  gomkHbl ObiTb  MCNbITAHbl Kak C
OAHOMONSAPHBLIMU, TaK U C BUNONAPHBIMU CUCTEMaMMX NMPOBOAHWUKOB, KOraa aTo He06XoaANMO;

- KO wn ycrponctea CRT-D pomkHbl OblTb  UCMbITAHLI C  UCMNONb30BaHUEM
COOTBETCTBYHIOLLEN CUCTEMbI MPOBOAHUKOB, PEKOMEHOOBAHHOW U3rOTOBUTESNEM.

4.9.2 HactpoukKa ucnbiTaHusi

4.9.2.1 Cpepa ucnblTaHns

BHUAMAHWE — [lepcoHarn, BbINOMHAKLWNNA U3MEPEHUS, ONpeaeriEHHbIe B HACTOSILLEM
CTaHgapTe, He JOrKeH noaBepraTbCs BO3AENCTBMIO PaAMOYaCTOTHLIX 3fEeKTPOMarHUTHbIX
nonewn, KOTOpble npesbIWatoT «MakcumanbHo ponyctumoe BO3ENCTBMEY,
npegycmoTpeHHoe IEEE C95.1 ansa koHTponupyembix cpen. M3-3a xapaktepa BO34enCcTBuS,
C KOTOPbIM MOrYT CTOSIKHYTbCS fuua, BbIMOMHAOWMNE ONUCaHHble 34eCb WUCMbITaHUS,

BO3MOXXHO 4acTU4HOE BO3denCcTBME Ha Teno. B atmx cny4dyadax Moryt ObITb UCMONBb30BaHLI
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nonoxeHna «OcnabneHne npeaenoB MAOTHOCTUM MOLWIHOCTM AN YacTUYHOrO BO3AENCTBUS
Ha Teno» IEEE C95.1.

B kadectBe Hagnexawen nNpakTUKM UCMbITAHUA  pPeKOMeHAyeTcs pasmelaTb
ncnblTaTenbHbIA pe3epByap B MNOMELLEHUU C 3NEKTPOMArHUTHLIM 3KPaHMPOBAHMEM, YTOObI
OrpaHMynTbL NapasvTHble BbIOPOCHI BO BHELLHIOW cpedy, Hanpumep, npuberas K ycnyram,
nuueHsnpoBaHHbIM  ®egepanbHon  komuccmen no  ceasm  (FCC).  lNepemelleHune
UcnblTaTeNbHOMN YCTAHOBKM B 3KPAaHMPOBAHHOM KOpPMyce MOXeT NOBNUATbL HA NOBTOPSAEMOCTb
3TOro MCMbITaHUA.

4.9.2.2 Mopenb Tynosuwa B npunoxeHum G

Mogenb Tynosuwa [OMMKHA OblTb CKOHCTPYMpOBaHa TakuM 06pas3oM, Kak yKa3aHO B
npunoxeHnn G. PaccTosiHne Mexay noBEepXHOCTbIO COMIIHOMO pacTBopa W BEPXHEWN
nosepxHocTbto DUT 1 BbICOTOM AWMONBHON aHTEHHbl OOMKHO ObiTb TakMM, Kak ykasaHo B

Tabnuue 11.

Tabnwunua 11 — TpeboBaHUA K UCNbITATENbHOW YCTAHOBKE

MapameTp 3HauyeHune Honyck

YpoenobHoe  conpoTtuBneHune | 375 Om-cm +15 Om-cm

COJTAHOIO pacTtBopa

MoBepxHOCTb consHoro | 0,5 cm 1 Mm
pacTtBopa K BEPXHEN

nosepxHoctn DUT

OceBass nuHus gunonbHoro | 2,0 cm +1 MM
afrieMeHTa K MOBEPXHOCTU

CONSAHOro pacTeopa

OceBass nuHus AunonbHoro | 2,5 cm +2 MM
afrieMeHTa K MOBEPXHOCTU

n3genud

YpenbHoe conpoTtumerieHne CoJNiIdHOro pacrtsopa OOJDKHO N3MEPATbCA Ha HM3KOWM YacToTe

(T. . £1 kl'u) n akBuBaneHTHo 0,266 7 C/m koHueHTpauun NaCl npu 21 °C.

4.9.2.3 WcnbiTyemoe nsgenuve n Mmogernb NornoXeHns NpoBO4HUKOB B Tere

DUT pacnonoXeHo Ha HWKHen pelleTke B ueHTpe mogenu. OTBepcTne coeanHuTens
ansa ogHokamepHoro DUT mnm npaBoro xenygodka OOMKHO ObiTb BbIPOBHEHO C OTBEPCTUEM
mHoronposogHukosoro DUT no ocu X (cMm. pucyHok G.1). CoeamHuTenb nNpoBOAHMKA

(WTblpb/HAKOHEYHWNK) NOoAKMYalT K oTBepcTuio  coeamHutens DUT no ocu X,
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onpegensaowen KoHTposnbHyto Touky DUT. DUT u ero npoBOgHMK (MNM NPOBOLHUKMK)
OnMpaeTCcs Ha BEPXHIOK NOBEPXHOCTb HMKHEN peLleTKN U 3aKpensieH HENMpoOBOAALLEN HUTBIO.
[MpoBOOHUK BLINOSTHEH B BUAE Crnvpanu AnNMHOW NpuMepHo 5 cM (2 grorma) oT Kpas usgenusa
UnNu npeablayliero pasmelleHns NpoBoAHMKa. MNMpoBOOHUKN OOMKHbI ObiTb OPUEHTUPOBAHBI
Ha TO, 4Tobbl 061erynTb MOHNTOPUHI DUT 1 nogadvy curHana.

Korga DUT pa3smMelleH Ha NosioXKeHHOM MeCTe Ha HWKHEWN pelleTKe, BEPXHIO peLueTKy
pasmeLlaloT CBEpPXy, a UeHTpanbHyto obnacTb Bblpe3a BblpaBHMBAOT no ueHTtpy DUT.
PacctosaHne mexagy DUT M aHTEHHOW MOXHO perynupoBaTb, NoBopaynBasd pe3bboBble
NNAaCTUKOBbIE HOXKW, KOTOPble NOAAEPXKUBAIOT HUXKHIOK YacTb peleTkn. [nybuHa consHoro
pacTBopa Hag WCMbITYyeMbIM wu3genMeM W BbICOTa [OUMOMNBbHOM  a@HTEHHbl  OOJTKHbI
perynmpoBaTbCsa B COOTBETCTBMM C Tabnuuen 11.

4.9.2.4 [eHepauunsa curHana nomex

a) [OunonbHble aHTeHHbl: NoApobHOe onucaHue OUNOSibHbIX aHTEeHH MpuBEeAEHO B
npunoxeHun H.

b) UcnbiTaTenbHble 4YacToTbl WM MOAYNAUMS: HECYLWMA CUrHan [[OSKeH UMeTb
CUHycouaanbHy PopMy Ha Kaxgonm u3 cnegyrowmx yactot: 385, 450, 600, 800, 825, 850,
875, 900, 930, 1610, 1850, 1910, 2450 1 3000 MI'u.

CurHan gormkeH 6bITb UMMYNIbLCHO MOOYNMPOBAH CO CreAylLWMMU XapakTepuCTUKaMMm:
HecyLllada OommkHa BbITb BKNOYeHa B TeveHne 25 mc ¢ uHTepsanom 500 mc. Bpemsi nogbema
n cnaga ctpobupoBaHmnsa JomkHO cocTaenaTb < 0,5 Mkc.

4.9.2.5 lporpammmnpoBaH1e napameTpoB

DUT pomkeH O6bITb 3anporpamMmuMpoBaH B COOTBETCTBUM C MapamMeTpamu,
nepevYncrneHHbIMn B NPUITOXKEHUN |, 1 NpU HOMUHAMbBHbLIX 3HAYEHUAX NS TeX napameTpos,
KOTOpble He YykasaHbl B Tabnuuax. Popma cTumMynaumm npoTMB TaxuKapauw, ecnu
NPUMEHMMO, OOMMKHa ObiTb npeaBapuUTENbHO 3anporpaMMmupoBaHa, 4ToObl K3bexaTtb
nyTaHuLUbl C HENOAXo4AWEN CTUMynsaumMen bpagnkapaum, kak onpeaeneHo B 4.9.4. Bo Bpems
UCMbITAHMUS C  BKIIOYEHHbIM MOLENUPOBAHHBIM CEpAEYHbIM  CUrHarnoM AByXKaMepHble
nsgenua Moryt 6biTb UCMbITaHbl Kak B pexunmax AAl, Tak n B pexnme VVI BMecTo pexuma
DDD(R).

MpumevyaHne — B HacToswem cTaHgapTe pPeXuMbl CTUMYMSUMM  ONKUCaHbl  C
NCMNONb30BaHNEM obuero Kopaa, pa3paboTaHHOro CeBepoamepukaHCKUM obLiecTtBoM
anekTpokapauoctumynaumm  un - anektpodgusmonormn  (NASPE) v BputaHckon rpynnon o
anekTpokapanoctTumynaumm  un - anektpodgpusnonormn (BPEG). T[MonHbln kog obbscHseTcda B

npunoxexumm C.
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4.9.2.6 MOHUTOPWUHI aKTUBHOCTU NU3OeNuns

BboixogHon curHan DUT ©Oyaet oOHapyXeH C MWCMNonb30BaHWEM 3EeKTPUYECKOro
KOHTpons napbl nnactuH (=X, +X), nNpuM 3TOM KOHTPOSibHOEe o0bopyaoBaHME UMeeT
MUHUManNbHoe BxogHoe conpoTtusrneHme 1 MOwm (cMm. pucyHok G.2).

4.9.2.7 MopgennpoBaHne BBeEHUS CepaeyHOoro curHana

[eHepaTop curHanoB 6OyaeT KUCNoONb30BaTbCA ANA NPUMEHEHMS MOLENMPOBAHHON
dopMbl cepaeyHoro putmMa (onucaHHoOW B MNpuroXeHun J) KO BTOPOW nape nnacTuH,
OPTOroHanbHbIX MacTUHaMm, ucnosbdyemMmolm B 4.9.2.6.

4.9.3 lNpoueaypa ucnbitTaHUs

4.9.3.1 3awmTta oT 65IM3KNX nNonen Ha paccToaHnm 15 cm

MpnumeyaHne — TpeboBaHMS HacCTOsILLEro MOAMYHKTA MOryT ObiTb BbIMNOSIHEHbI MyTEM

BbINOMHeHNs1 TpebosaHum 4.9.3.2.

HacTtpauBatoT ucnbiTatensHoe obopyaoBaHMe B COOTBETCTBUM C  pUCyHKOM G.2.
[MpoBepstoT anekTpuyeckue n rabaputHole TpeboBaHMS K YCTaHOBKE MOLEenNU TynoBuLLa, Kak
ykasaHo B Tabnuue 11.

MporpammupytoT DUT 1 3anucbiBatoT napaMmeTpbl B COOTBETCTBUMN C NPUNOXEHNEM |.

a) WcnbiTaHue no ocn X, MogenvpoBaHne cepaevyHoro curHana OTKtYeEHO.

PasmelwaoT AnNOMbHYKD aHTeHHy 4Yactoton 385 MIL Ha peweTke Tak, 4TOObl OCb
3M1eMEHTOB aHTeHHbl Bbina napanneneHa ocn X, a onopHasi Touka Aunons (CM. NpunoXeHue
H) 6bina ueHTpmnpoBaHa Hag onopHon Touykon DUT, kak onpegeneHo B 4.9.2.3, Ha BbICOTE,
ykaszaHHon B Tabnvue 12. CurHan anektpokapanorpaMmmbl (3KIM) gomkeH 6bITb BbIKITHOYEH.

YcTaHaBnuBaloT Hecywyto 4Yactoty Ha 385 Mlu. YcranasnueawT PY mowHOCTb
aunonbHon cetm Ha 120 MBT cpegHekBagpaTU4YHOE 3HaveHue (HenpepbiBHAA BOJSHA).
3anucbiBalOT MpsMble U OTPaKEHHbIE MOKa3aHUA MOLLHOCTM ONS Lenen AOKYMeHTauuwu.
Mcnonb3yoT pacyeT YNCTOM MOLLHOCTU, NPUBEAEHHbIN B NpunoxeHun K.

YcraHasnuBeatot reHepatop PY curHana gns vMmnynbCHOW MoAynsaumn, ykasaHHOW B
4.9.2.4 b).

KoHTponupytoT n 3anuceiBatot paboty DUT Bo Bpems BO3AENCTBUS MOAYNIMPOBAHHOIO
PY curHana. MNpooomkntenbHOCTbL BO3OEUCTBUSA:

- u3genus, npegHasHavyeHHble ANs fieyeHus GpagnaputMmn (KapauocTUMynsaTopbl U

yctpounctBa CRT-P) — muHumym 5 c;
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- n3genus, npegHasHayvyeHHble Ansa nedeHns tTaxvaputmum (Bkntodas VKO n yctponcrtea
CRT-D) — muHumym 15 cekyHa.

MpoAoMKUTENBHOCTL BO3AEUCTBUS MOXET ObiTb Gonblue, ecnu 3ato TpebyeTtcs ans
anropntmoB obHapyxeHnss DUT gns BbINONHEHNA CBOUX 3aau.

b) UcnbiTaHne no ocu X, mMogenvpoBaHWe CepaeyvHOro curHana BKIYeHOo, YactoTa
BGpagukapauu.

PasmewatoT guMnonbHyto aHTeHHy 4actoton 385 ML Ha peweTke Tak, 4ToObl OCb
9N1eMEeHTOB aHTeHHbl Bbina napannenbHa ocn X, a onopHas To4ka Aunosns (CM. NpUoXxeHue
H) 6bina ueHTpnpoBaHa Hag onopHon Touykon DUT, kak onpegeneHo B 4.9.2.3, Ha BbICOTE,
ykaszaHHon B Tabnuue 11. MogenupoBaHHbLIM cepAeydHbl CUrHam OOSDKEeH BKYaTbCa C
MOAENMPOBaAHHOM YacToTon Bpagnkapauu, ykasaHHOW B NPUITOXEHNN J.

YcTaHaBnuBatoT HecyLyto YyacTtoTy Ha 385 MIy. YcraHoBute PY MOLHOCTL AUMNONBHON
ceTn Ha 120 MBT cpeaHekBagpaTU4HOE 3HaYeHUs (HenpepbiBHasi BonHa). PacyeT dncrton
MOLLHOCTW NpeAcTaBfieH B npunoxeHum K.

YctaHasnueatoT reHepatop PY curHana gnst mMnynbCHON MOAyNAuumM B COOTBETCTBUM C
4.9.2.4 b) n NpUMEHSAOT MOAENNPOBAHHbIN CEPAEYHbIN CUrHan.

KoHTponupytoT 1 3anucbiBatoT paboty DUT Bo Bpemsi o4HOBPEMEHHOIO BO34ENCTBUSA
mogynvpoBaHHoro PY  curHana © MOOEenuMpOBaHHOrO  cepAedHoro  curHana.
MpoOomknTenbHOCTb BO3AENCTBUS:

- n3genus, npegHasHadeHHble Ons nedeHns GpagvaputMnn (KapanocTUMyNATOpbl U
yctponctea CRT-P) — MuHumym 5 c;

- u3genud, npegHasHayeHHble ans neyveHus TaxmaputMmmm (Bkrodas KO v yctponcTtea
CRT-D)—mMuHumMym 15 cekyHa.

MpoJomKNTENBLHOCTL BO3AENCTBUS MOXET ObiTb Oonblue, ecnn 310 TpebyeTtcs ans
anropntmoB obHapyxeHnss DUT gnsa BbiINONHEHNA CBOUX 3aau.

c) WcnbiTaHne no ocn X, MOAENUMPOBaHME CEPOEYHOro curHana BKAYEHO, YacToTa
Taxukapguu (Tonbko ANga n3genuin, npegHasHavyeHHbIX A58 feYeHnst TaxmapuTtMunm).

PasmeluaoT AnnonbHyD aHTeHHy 4vactotorm 385 MIu Ha pelweTke Tak, 4TOObI OCb
9NeMEHTOB aHTeHHbl Bbina napannenbHa ocu X, a onopHasi Todka Aunons (CM. NpUoXeHue
H) 6bina ueHTpnpoBaHa Hag onopHon Touykon DUT, kak onpegeneHo B 4.9.2.3, Ha BbICOTE,
ykaszaHHon B Tabnuue 11. MOAENUPOBaHHLIN CEPLEYHbIN CUrHan AOSMKEH BKMAYATbCA C
MOAENMPOBaAHHOM YaCcTOTOW TaxMKapAun B COOTBETCTBUN C MPUNOXeHUeEM J.

YcrtaHaBnuBaloT Hecyuwy 4vactoty Ha 385 Mlu. YcranasnueawT PY MOWHOCTb
aunonbHon cetn Ha 120 MBT cpepgHekBagpaTuyHOEe 3HayeHue (HenpepbiBHAsi BOSHA).

PacueT uncrom MowHOCTM npeacTasneH B npunoxexHnn K.
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YcraHaBnuealT reHepatop PY curHana gns nmnynbCHOW MOAynsuuu, Kak ykasaHo B
4.9.2.4 b).

KoHTponupytoT n 3anuceiBatot paboty DUT Bo Bpems BO3AENCTBUS MOAYNIMPOBAHHOMO
PY curHana. MNMpogomkutenbHOCTb BO3AenCTBus: 15 ¢ unu gonblue, ecnu ato Tpebyetcsa
anroputMmamun obHapyxeHust DUT.

d) UcnbiTanme no ocn Y.

MoBTopadT NyHKTHI 4.9.3.1 a)-C), 32 WCKIIYEHUEM TOro, YTO 3NEMEHTbl aHTEHHbI
pacrnonoxeHbl napannesibHo ocn Y.

e) WcnblTaHne Ha oCTaBLUMXCH YacTOTax.

MosTopaT NyHKTHI 4.9.3.1 a)-d) ana Bcex 4acToT, nepeudncrneHHolx B 4.9.2.4 b),
NCMonb3ysa COOTBETCTBYIOLLYIO AUMNOSTbHYIO aHTEHHY.

f) MNpoeepka DUT nocne ncnbiTaHuS.

lMocne yganeHus pagmMoyacToTHOrO curHana ybexxagarTcd, YTo 3anporpaMMupoBaHHbIe
napameTpbl DUT coBnagatoT cO 3HaYEHUSIMU O UCTbITaHUS.

4.9.3.2 [ononHUTenbHOE UcCMblTaHWe XapakTepucTuK

N3roToBUTEND MOXET BbINOSIHUTL MCMbITAHWE, OMUCAHHOE B 3TOM MOAMYHKTE, YTOObI
NpPOAEMOHCTPMPOBaTb HEBOCMPUMMYMBOCTL K PYyYHbIM NepefaTymkam, KoTopble paboTatoT
0e3 orpaHnyeHunn B6nu3n nmnnaHtmposaHHoro DUT. Cm. Takke npunoxeHue B.

Ecnn nsrotoButens pelwnT npoBecTn 3To UcnbiTaHne n DUT cooTBETCTBYET KpUTEPUAM
COOTBETCTBUSA, npmBefeHHbIM B 4.9.4 ucnblTaHne B COOTBETCTBMM C MNyHKTOM 4.9.3.1 He
TpebyeTcs.

Ecnn nsrotoButens pewmnT He NPOBOANTbL AOMOSNHUTENbHOE UCMbITAHNE XapaKTepUCTUK
unn ecnv DUT He cooTBETCTBYET HU OOHOMY U3 NMPUMEHUMbIX KpUTepneB 3pPEKTUBHOCTMH,
yKkasaHHbIX B NyHKTe 4.9.4, TO M3roToBUTENbL OOSMKEH NpefocTaBuTb npegynpexneHve B
COOTBETCTBUM C NYHKTOM 7.4.

Ans pononHuTensHon xapakrepuctnkn DUT yncrtag MOLWHOCTL AMMNONSA yCTaHOBNEHa Ha
8 BT cpegHekBagpatnyHoe 3HadeHue ana gnanasoHa vactot 385 MlMy < f < 1000 MMy v Ha
2 BT cpegHekBagpaTuyHOe 3HayeHWe (HenpepbiBHAs BOMHA) ANA Auanas3oHa 4acTtoT
1000MlNy < f < 3000 MIu. Hactpomka wucnbiTaHMs W nporpammupoBaHne DUT
cooTBeTCcTBYIOT TpeboBaHuam 4.9.3.1. lNMosTopsatoT nyHkTbl 4.9.3.1 a)-f) ana aTnx ypoBHen
MOLLHOCTW.

4.9.4 JKcnnyaTtauuoOHHbIe KpUuTtepumn

4.9.4.1 Pexumbl 0O4HOKaMEPHOWN CTUMYNALUN

a) MooenvpoBaHue cepaeyHOro curHana oTKIMHYEHO.
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Bo Bpemsa wucnbiTaTenbHOro BO3AEWCTBUS MPU  BbIKMIOYEHHOM  MOAENMPOBAHHOM
cepaeyHom curHane DUT He gomkeH AeMOHCTpUpoBaTb HUKAKUX OTKITIOHEHUI B MHTepBane
Mexay ctTumynauuamm, npesbiwaowmx 10 % oT 3anporpammMmMpOBaHHON YacTOThbl.

Mo 3aBepLUeHun NCNbITaHUS nnu HenocpeacTBEHHO nepeq nobbim
nepenporpaMMmpoBaHMEM BO BpeMs UCMbITAaHUA 3anporpaMMmMpoBaHHbIE napameTpbl
AOSDKHbI 6bITb HEM3MEHHBIMU NO CPABHEHMIO CO 3HAYEHUAMM 4O BO3OENCTBUS.

b) MoagennpoBaHne cepae4yHOro curHana BKOYEHO.

Bo Bpems ncnbitatenbHOro BO3AENCTBUS C BKIIOYEHHbIM MOOENMPOBAHHBIM CepAEeYHbIM
curHanom, DUT He gomkeH AeMOHCTPUPOBATb HUKaKUX MMMYIbCOB CTUMYMSUMUA BO BpeMs
npumeHeHna SKIM n PY curHanos.

Mo 3aBepLueHum UCnblTaHUs nnm HenocpeacTBEHHO nepen nobbIM
nepenporpaMMmpoBaHMeEM BO BpeMs UCMbITAaHUA 3anporpaMMmpoBaHHble napameTpbl
OOJDKHbI 6bITb HEU3MEHHBIMU MO CPABHEHMIO CO 3HAYEHUAMM 4O BO3OENCTBUS.

4.9.4.2 PexXvMMbl MHOTOKaMepPHOW CTUMYNSLMN

a) MopenupoBaHue cepaeyHoro curHana oTKHYEeHO.

Bo Bpemsa wucnbiTaTenbHOro BO3AEWCTBUS MPU  BbIKMIOYEHHOM MOOENMPOBAHHOM
cepaeyvHom curHane DUT He JomKkeH eMOHCTPMPOBaTb HUKAKMUX OTKITOHEHU B MHTepBane
Mexay cTumynaumsmu, npesbiwarowmnx 10 % ot 3anporpaMmmMmpoBaHHON YacTOThI.

Mo 3aBepLleHumn UCnblTaHUs nnu HenocpeacTBEHHO nepeg nobbIM
nepenporpaMMmMpoBaHMEM BO BpeMsi MUCMbITAHUA 3anporpaMMmMpoBaHHbIE NapameTpbl
OOJDKHbI 6bITb HEU3MEHHBIMU MO CPABHEHMIO CO 3HAYEHUAMM 4O BO3OENCTBUS.

b) MogenupoBaHue cepaedHoOro curHana BKIOYEHO.

Bo Bpems ncnbitTatenbHOro BO34EeNCTBUSA C BKIFOYEHHBIM MOAENMPOBAHHBIM CepPAEYHbIM
curHanom, DUT He gomkeH OEMOHCTPUPOBATb HUKAKUX MMMYNbCOB CTUMYMALMM BO BpeEMS
npumeHeHna IKIM n PY curhanos

Mo 3aBepLieHumn UCnbITaHUS nnu HenocpeacTBEHHO nepeg nobbIM
nepenporpaMMmMpoBaHMEM BO BpeMsi MUCMbITAaHUA 3anporpaMMmMpoBaHHbIE napameTpbl
OO0JDKHBI BbITb HEM3MEHHBIMU MO CPABHEHWIO CO 3HAYEHMAMMU A0 BO3OENCTBUS.

4.9.4.3 PexvmMbl NpOoTUB TaxmapuTmMmum

a) MopenupoBaHue cepaeyHoro curHana oTKHYEHO.

Bo Bpema wucnbiTaTeNbHOro BO3AEWCTBMA MPU  BbIKIIHOYEHHOM  MOLENUPOBAHHOM
cepgeyHom curHane DUT He [OOMKHO [OeMOHCTpUpoBaTb HU OAHY W3  cCriedylowmx
XapaKTePUCTUK:

- nogaya  AeuOPUMNNAUMOHHOIO UMM KapOWOBEPCMOHHOrO  MMMynbca  Ha

BbICOKOBOJIbTHbIE 3J1EKTPOObI; UITN
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- nojada aHTUTaxMKapandeckon CTUMYyNAUUK K BbIBOAAM CTUMYTSILAN.

Ecnu Bo3HukaeT kakon-nmbo otBeT, To PY curHan pomkeH ObiTb OoTknoveH Ha 30
CEKyHA OOHOBPEMEHHO C MPUMMEHEHMEM CUrHanoB MNOAABMEHUS/CUHXPOHMU3ALUMN, €Crn 3TO
HeobGxoaumo anst cbpoca Tepanuun B UK.

Mo 3aBepLueHmmn ncnbiTaHUs nnm HenocpeacTBEHHO nepeg noodbim
nepenporpaMMMpoOBaHMEM BO BpPEMSI UCMbITAHUA 3anporpaMMUPOBaHHbLIE MapameTpsbl
AOJDKHbI ObITb HEM3MEHHBIMM MO CPABHEHUIO CO 3HAYEHNAMM A0 BO3AENCTBMS.

b) MogennpoBaHue cepaevHoro curHana BKAYEHO (YacToTa Taxvkapaun).

Bo Bpems BosgencTtsua PY u BKIIOYEHHOM MogenupoBaHun cepaeyvHoro curHana DUT
AOIMPKHO MOAaBaTb COOTBETCTBYHOLLYK Tepanuito Ha BbICOKOBOSbTHbIE 3MEKTPOoAbl UMK
AEMOHCTPMPOBAaTh AoKa3aTeNbCTBa TOro, YTO TAKOWM UMMYNbC MOXET ObITb NOAAH.

Mo 3aBepLueHmn NcnbiTaHUs nnm HenocpeacTBEHHO nepen noodbim
nepenporpaMmMmMpoBaHMEM BO BpPEMS UCMbITAHUA 3anporpaMMUpPOBaHHbLIE MapameTpbl

AOMKHbI ObITb HEM3MEHHbLIMU MO CpaBHEHNIO CO 3Ha4YeHnAMHn a0 BO3OENCTBUA.

4.10 BpemeHHOe BO3[eACTBME CTaLMOHAPHbLIX MCTOYHUMKOB HU3KOYACTOTHOrO
3NIeKTPOMarHUTHOro nosA B AManasoHe yacTtot ot 16,6 'y ao 167 kly,

N3roToBuUTENb OOMKEH OLEHUTbL BPEMEHHOE BO3OENCTBME CTaLMOHAPHbIX UCTOYHUKOB
HM3KOYACTOTHOIO SNEKTPOMArHUTHOrO Mons B MNpouecce MeHemKMeHTa pucka. Pucku
AOIMKHbI ObITb OnpefeneHbl N OUEHEHbl C YY4ETOM 3MEKTPOMArHUTHOM Cpenbl, B KOTOPOM
npegnoniaraeTca  UCMNONb3oBaTb  aKTUBHOE  MMIMMAHTMPyeMoe  CepaedHOo-cocyaucToe
nagenue. Kaxgbll puck AofmkeH ObliTb OLEHEH C WUCMOMb30BaHWMEM aHanusa, KOTOpbIN
YyYuMTbiBaEeT MNPUMEHUMbIE Mepbl KOHTPOMS pucka M NoTeHuuarnbHble NocneacTBusa Ans
TepaneBTMYEeCKOM  yHKUMKU. W3roToBuMTENb OOIMKEH onpeaenuTb  HeobxoammocTb
npoBefeHnst UCMNbITaHNUA Ha OCHOBE CBOEro npouecca MeHegpKMeHTa pucka. o ycMoTpeHuto
narotoButens npunoxeHme O MOXET MCNONb30BaTbCA AN PYKOBOACTBA MCMbITAHUSIMMA.

Co0TBeTCTBME YCTaHaBMNMBAKOT pacCMOTPEHNEM dpaiina MeHeIKMeHTa pucka.

MpumevyaHune — MpunoxeHne O cuntaeTcsa NPUMEPOM MeToaa UCMbITAHUA N He TpebyeTcs

ONnA COOTBETCTBUA 3TOMY MYHKTY.

5 UcnbiTaHus Bbiwe YyactoTbl 3000 MMy

Hactoawun craHgapt He TpebyeT ucnbiTaHuMs M3genun ¢ 4Yactoton Bbiwe 3 [Tu.
BepxHun npepgen yactoTbl oTpaxaeT ydeT criegyrowmx daktopos: (1) Tunbl manyyaTernen
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yacToT Bbiwe 3 [Ty, (2) noBbllWweHHasa 3awmTa nsgenua, obecneynBaemasi ocnabneHnem 3a
CYeT Kopryca 1 TKaHel Tena Ha MUKPOBOJSTHOBbIX YacToTax, (3) oxmaaemasn paboTta yHKUMN
ynpaBneHns 3NeKTPOMarHUTHbIMK NoMexamMu, KoTopble 0ObIYHO JOSMKHbI OblTb peann3oBaHbl
Ons yaoBneTBopeHusi TpeboBaHui K 6onee HU3KMM YacToTaM HacTosILWero ctaHgapTa, u (4)
NMOHWMKEHHAsi YYBCTBUTENBHOCTb CXEM Ha MUKPOBOJSTHOBbLIX YacToTax.

OneKkTpoMarHUTHbIE MO Ha YactoTax Bbiwe 3 MU B OCHOBHOM npeactaBnsAlT cobomn
HanpaBfieHHbIE JTy4n, KOTOPbIE HE BbI3biBAlOT MHTEHCUBHOIO BO3aencTeus Ha niogen. Obwme
obnacty NpUMEHEHUs BKMOYAKOT PaaMONoKaLMOHHbIE U MUKPOBOSHOBBLIE JIMHUM CBA3N,
KOTOpble He Co34aloT BO3LENCTBUA OCHOBHOIO nyya nons. Bosgencreme Ha nauueHTa Takmx
MCTOYHMKOB MWKPOBOJSTHOBOrO NOSs, Kak npaBwuro, obycrnoBrneHo OGOKOBbIMWU nenecTtkamu
anarpaMmmbl HanpaBNEHHOCTM aHTEeHHbl MEHbLUEN WHTEHCMBHOCTU U PaCCEAHHbIMU MONSAMMU.
Oxunpaemble byayLume NPpUMEHEHUS B TPAHCNOPTHLIX CPeaAcTBaX, KOTOpPbIE MOTyT NPUBECTU K
GonblieMy BO34ENCTBUIO Ha OOLLECTBEHHOCTb, Kak oxuaaeTcs, He byayT npobnemaTnyHbIMn
N3-3a HN3KON MHTEHCMBHOCTW U BbICOKON MUKPOBOJSTHOBOW YacTOThI.

Cxema wu3gennsa Xxopowo 3alluiieHa OT BO3OeWCTBUS  MWUKPOBOSHOBLIX MONEn
MeTannmyeckum kopnycom. OCHOBHOW pPEXWM 3MEKTPOMArHUTHbIX NMOMEX — 3TO 3Heprus
Nnonsi, COEAMHEHHas1 C 9NEKTPUYECKMMM MNPOBOAHWKAMM, COEAUHSAIWUMA nU3genve C
cepauem. OgHako KONMMYeCcTBO SHEPrUU MOMs, CBA3aHHON C NPOBOAHMKAMU, YMEHbLUAeTCs C
yBeNIM4EeHNEM 4YacTOTbl B MUKPOBOSTHOBOM AMana3oHe u3-3a 6onbliero ocnabneHus nons B
BblLlEeNeXawmnx TKaHsaX Tena. JQHEeprns CBA3aHHOro MNonsi, KoTopasi AOCTUraeT KOHTakTa
n3nenuna, OOnoSIHUTENbHO ocrnabnaeTcsa YHKUMSMU  YNpaBnieHUs 3neKTPOMarHUTHbIMU
nomexamm, KoTopble OObIMHO AOMMKHbI ObiTb peanu3oBaHbl B M3Oenuu Onsi COOTBETCTBUSA

TpeboBaHuaMm k PY HacToswero ctaHgapTa.

6 3awmTta u3[enuu OT INEeKTPOMArHUTHbIX MOoJfie, BO3HMKAKLWMNX B

TepaneBTUYECKOU cpeae

6.1 3awmta wun3penMa OT NOBPEXAEHUW, BbI3BaHHbIX BbICOKOYACTOTHLIM
ANEKTPOXUPYPruyecKum Bo3nenNcTBUEM

6.1.1 O6wme TpeboBaHuA

N3penve [OMKHO ObiTb CKOHCTPYMpOBaHO TakuM obpasom, 4Tobbl paccesiHHble
BbICOKOYACTOTHbIE TOKM OT 3NEeKTPOXMpyprudeckoro obopyaoBaHud, npoxogsilune yepes
naumeHTa, He OKasblBann MOCTOAHHOrO BO3AEWCTBUA Ha u3genve, M 4Tobbl HACTPOMKM

MOXHO ObIfI0 BOCCTaHOBUTb MyTEM MepenporpaMMmpoBaHus, npu ycnosuu, 4to DUT He
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HaxoOMTCH HEenocpeACTBEHHO Ha MyTU Mexay pexylwmm n obpaTHbIM (BbICOKOYACTOTHOE
3a3eMIieHne) anekTpogamu.

Ecnu kopnyc DUT nokpbIT nsonaunoHHeiMm matepuanom, DUT (unu ero yacte) crnegyet
norpysaMTb B CONSAHOM pacTtBOp C 9 r/n, MOMELEHHbIA B MeTanfn4yecknin KOHTENHep;
MeTanMyeckum KOHTENHep AOMMKeH OblTb NOAKMNIOYEH HENOCPEOCTBEHHO K UCMbITaTerbHOM
Lenu, Kak 9To NPUMEHUMO B KaXXO0MW UCNbITaTENTbHON YCTaHOBKE.

6.1.2 Kapauwoctumynsatopbl n yctpomuctesa CRT-P

Hactponka wucnbiTaHusa: Mcnonb3yloT reHepaTop pagnoyacToOTHOrO MUCMbITaTeSIbHOro
curHana, sbixogHoe conpotumerieHne 50 Om. Kaxabih BXOOHOM M BbIXOAHOW KOoHTakT DUT, B
3aBUCMMOCTN OT OBCTOATENLCTB, AOMKEH OblTb MOAKMYEH Yepe3 OTAeNbHble Pe3ncTopbl
170 Om £ 2 %, 1 BT (RL) Kk 3a3emneHuto (cMm. pucyHok 42). Kopnyc DUT gomxeH ObiTb
NoAKNOYEeH HEeNoCpeACTBEHHO K BbIXOAY reHepaTtopa CUrHanoB, €Cnn TOSIbKO KOpnyc He

NOKPbIT N30OJTALUNMOHHBbIM MaTepuasriom.

il

DUT

1 — npeacepaue; 2 — xenygo4ek; 3 — reHepaTop UchbITaTernbHbIX CUrHaNoB

PlllcyHOK 42 — NcnbiTaTenbHas yCTaHOBKa A514 3allnTbl nu3gernina ot TOKOB BbICOKOM

YaCTOTbl, BbIS3BAaHHbIX BbICOKOYAaCTOTHbLIM 3J1EKTPOXUNPYPTN4E€CKUM 060py,D,OBaHl/IeM

WcnbiTaTenbHbl curHan: YacTota ucnbiTaTenbHOrO CUrHana [norkHa COCTaBnATb
500 kY, a amnnMTyga UCnbITaTENbHOrO CUrHana C Pa3oMKHYTbIM KOHTYPOM AOSBKHA OblTb

TakoW, Kak nokasaHo B Tabnuue 12.
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Tabnuua 12 — XapaKkTrepuUCTUKN UCTIbITaTENbHOrO cUrHana

Hanpsq)KeHme ncnbiTaTeribHOro Cbopma BOJTHbI I'Iepmo,q ncnbiTaHnA
CcurHana
36 Vpp HenpepbiBHada 30c
cuvHycounaarnbHas

76

Mpouenypa ucnbiTauus: NPUMEHSIOT UCTMbITaTESbHbIM CUrHan, yKkasaHHbIN BblLUE.

CooTBeTCcTBME CuYMTaeTCAa NOATBEPXOEHHbIM, ecrnv Mocne 3aBepLleHus npouenypbl
UCMbITaHUA U34eNue He NoABeprnocb HeobpaTMMOMYy BO3LEUCTBUIO U HACTPOWMKU MOXHO
BOCCTAHOBUTbL MyTeM nepenporpammMmpoBaHus.

6.1.3 UK[O v yctponctBa CRT-D

WcnbiTaHne, Kak yKasaHo B 6.1.2. Kpome TOro, KOHTaKTbI
Kapauosepcnn/gecomnbpnnnaumm aomkHbl 6biTb HarpykeHbl RL = 50 Om. Mo BO3MOXHOCTH,

DUT pomkeH 6bITb 3anporpaMmMmMpoBaH Ha OTKITOYEHNE BbICOKOBOSIbTHOM Tepanuun.

6.2 3awmTa uspgenusa oT NoBpeXAeHUN, BbI3BaHHbIX BHELWHUMMU
aednbpunnaTopamm

6.2.1 OG6wue TpeboBaHuUs

DUT pomxeH 6bITb CKOHCTPYMPOBaH TakMm 06pas3oM, 4Tobbl BHELLHAS Aedunbpunnauus
naumeHTa He oOkKasblBana HeobpaTUMOro BO3OEWCTBUS Ha u3genve, npu yCroBuMU, YTO
BHELUHWE 3neKkTpoabl Aedunbpunnsatopa (Hanpumep, yTIOXKKN) pasmeLleHbl B COOTBETCTBUN C
pekomeHgaunsamm nsrotosmtens DUT.

Ecnu kopnyc DUT nokpbIT n3onaunoHHbIM MmaTtepuanom, DUT (mnu ero yactb) cnegyet
norpy3amTb B COMNAHON pacTtBOp C 9 r/n, NOMELWEHHbIN B METANMYEeCKUA KOHTEWNHEP;
MeTannMyeckun KOHTENHeEpP OOMKEeH OblTb NOAKMNIOYEH HEMOCPEACTBEHHO K MCMbITaTENbHOM
Lenu, Kak 3TO MPUMEHUMO B KaXkOoMW UCNbITaTENbHOW YCTAHOBKE.

NsrotoButenu MorytT Takke WUCNonb3oBaTb peanbHoe obopygoBaHue — Ans
aepmbpunnauun  unuv  nporpaMMMpyemMble  reHepaTopbl CUrHamoB MNpPW  YCMOBUMU, YTO
ncnonbdyemasa oopmMa curHana Veest, NpUMMeHsiemas K KoHTaktam A n B ceTu Ha pucyHke 47,
NMEET Te e XapaKTEepPUCTUKU, YTO U B UCMbITaHUSX 1 1 2.

6.2.2 Kapaunoctumynsartopbl un yctpouctesa CRT-P

WcnbiTanne 1

NcnbiTaTenbHoe obopyaoBaHue: cnonb3yoT reHepaTop UCMbITaTENbHOrO HanpsKeHns

aedundpunnaumm, obecneumnBaronn 3aTyxaroLWyo CUHycouaanbHyto dopMy curHana, Kak
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nokasaHo Ha pucyHke 43, co cregylwmMmn xapakrepuctukamun: Tp=1,5-2,5 mc,
Twso = 3-5,5 Mc, rae Tp — vHTepBan BpeMeHu OT Havana mMmnynbca gedpmnbpunnauum Oo
MaKCUMarnbHOro HanpsXeHus Viest, @ Twso — WHTEpBas&l BPeMeHW, B Te4vyeHue KOTOpOoro

ncnblTaTenbHoe HanpsikeHue npesbiwaeT 50 % OT MakCMMarnbHOro 3Ha4YeHUs (Viest).

Vtest (B)
450

400+——
/' N
350 v
test

300 £
250 / Twso \

200

150}
| N

100
|

50 SN
"“-—-.___H_h____—_

00 1 2 3 45 6 7 89 1011121314 t(me)

PucyHok 43 — 3aTtyxaroLiasa cuHycomaganbHas dopmMa BOSHbI

Ha pucyHke 44 nokasaH npumep cxembl ¢ C = (330 + 16,5) mk®; L = (13,3 + 0,13) MIH;
RL + Re = (15 = 0,3) Om, rae RL — conpoTuBneHne nHayktopa (B omMax), a Re — BbIxogHOE

COMpPOTUBIEHNE (B OMax) reHepaTopa UCNbITaTENbHOIO HaMNpsKeHs Aednbpunnaumm.
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Re L, R U,

Vtest

1 — reHepaTop HanpsKeHus

PucyHok 44 — Cxema ons reHepauum 3aTyxatoLero CMHycomaanbHOro curHana

aedpunbpunnaumm ana mcnbitaHna 1

Mpouenypa mncnbitaHus: MogknoyaloT BbIxoa Viest K KOHTakTaMm A 1 B ceTn peanctopos
Ha pucyHke 47 (ncnonb3ysi napameTpbl B Tabnuue 12, ncnoitaHue 1).

AMnanTtyga wuMnynbca BbIXOOAHOrMO HanpskeHust (Viest) Ha BbIXxoge reHepaTtopa
NCNbITaTeNbHOro HanpskeHusa ana aecombpunnaunm Yyepes Re gomkHa coctasnaTth 380 B +
5% -0 %.

DUT pomkeH bbITb OTHECEH K OOQHOWN MM HECKOSBbKMM U3 YeTbIpeX rpynn B 3aBUCMMOCTHU
OT OBGCTOATENLCTB M NMOAKMIOYEH, KaK YKa3aHo:

- OfHOKaHamnbHble OAHOMOSMISAPHbIE M3AENUA OOSMKHbI — rpynna a) — MoAKNYalT
KOHTaKT HaKOHeYHMKa K Bbixogy D;

- MHOroKaHarnbHble O4HOMOMNAPHbIE N3genus — rpynna b) — nogkroyaoT KOHTakT Vip K
BbIxoay D n KoHTaKT Atip K Bbixoay F;

- OJHOKaHarbHble OMNONsApPHbIE U3Oenua — rpynna c) — MOAKITYAT KOHTAKT Vip K

BbIxoay D, a KOHTaKT Viing K Bbixogy E; n
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- MHOrokaHarnbHble bunonsapHble nsgenusa — rpynna d) — nogkn4varT KOHTaKT Vip K
BbIxoAy D, KOHTaKT Atp K BbIXxOAy F, KOHTaKT Viing K BbIxo4y E 1 KOHTaKT Aring K BbIxoay G.

MopknoyatoT KoHTakKT Koprnyca DUT k Beixoay | ceT pe3ncTtopoB (CM. pUCYHOK 47).

MMpoBepsitoT, nogaB nocnegoBaTtefnlbHOCTb U3 TpPeX  UMNYSbCOB  HanpshKeHus
NOSTIOXUTENBHON NONAPHOCTU C MHTepBanomMm ot 20 go 25 c. 3atem, yYepe3 uHTepBan 60 c
(MMHMMYM), MNOBTOPSAKT WCMbITAHWE C UMMNyNbCaMU OTpULATENbHOW MNONSAPHOCTM (CM.

PUCYHOK 45).

Vtest

20c., 20c

20¢| 20¢ 60 ¢ [

- Vtest EE—

PucyHok 45 — BpeMeHHas nocrnefoBaTesibHOCTb, UCNofib3yeMast B UCMbITaHUAX 1 1 2

CooTBeTcTBME CUMTaeTCa NOATBEPXKOEHHbIM, €Cnu Mnocre 3aBeplueHus npouenypbl
ucnoitaums Ha DUT He GygeT okazaHO HEOGATMMOro BO34ENCTBUS M HACTPOWMKN MOTYT ObITb
BOCCTAHOBSEHbI NyTEM NepenporpaMmmMmmpoBaHus.

WcnbiTaHue 2

WMcnbiTaTensHoe obopyaoBaHue: Icnonb3yoT NcnbiTaTenbHY YCTAHOBKY, Kak NoKasaHo
Ha pucyHke 46, ¢ C = (150 £ 50) mk® 1 aBymst Habopamm CBA3aHHbIX Nepeknovatenen, S1 um
S2, 1 pe3nCTUBHYIO CETb Ha pUCYyHKe 47, UCnonb3ya napameTpsbl, ykasaHHble B Tabnvue 13,
McnbitaHue 2.

McnbiTaTenbHble curHanel: Mexagy Bbixogamm A n B OGygetr reHepupoBaTbCs
MOHO(pa3Had  yceyeHHasi  3KCMOHeHuuanbHad  gopma  BOSMHbl  ANUTENbHOCTLIO
Ta=(10 £ 0,5) Mc, akTuMBMpylOLWasa CBsA3aHHble nepeknoyatTenn S1 B TeyeHue nepuoaa
BpeMeHun Tq; bopma BOMHbI ByAeT MMeTb 3KCMOHeHLUManbHoe 3aTyxaHue C HOMUWHarbHOW
NocTosAHHOM BpemMeHun 9,75 Mc [Ha OCHoBe Bbllweyka3aHHOW emkocTn (150 £ 50) MKD u
Harpy3sku 65 Owm].

[Byxda3Has yceyeHHasa 3KCrnoHeHumansHaa opma BOJHbI AOCTUraeTCcd U3MeHeHneM
NONOXEHUA CBA3aHHbIX NepekntovaTtenen S2 Bo BpeMsa TeKylero umnynbca yepes Bpems

Tda/2 £ 0,5 mc [Hanpumep, nocne (5 + 0,5) MC nepexon 13 BEPXHErO MOMOXEHUS B HWXKHEEe
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nonoxeHune]. HavanbHOE nOMOXeHWe CBA3aHHbIX nepeknyatenen S2 onpegenseT
Ha4yanbHY NOSIAPHOCTb BbIXOAHOrO MMMynbCa.

[ByxdasHasa popma curHana nokasaHa Ha pucyHke 48 co crnegylowmmm napameTpamu:
1 MKC < tr <5 MKC; tc £2 Mc; 1 MKC < tfr < 5 MKC.

Mpouegoypa  wucnbiTaHus:  AMONUTYAa  UMMNYNbCOB  BbIXOQHOMO  HamnpsbKeHus
AepmnbpnnnaunmoHHoOro reHepatopa gofmkHa coctaenate (270 + 5) % - 0 % B mexay
Bbixogamn A n B cetn pesuctopos. lNoakntoyator DUT, B COOTBETCTBUM C KaTeropuemu
KapauocTumynaTopa, K Boixogam C—G ceTn pe3anctopoB, aHanorMyHo crnocoby, onMcaHHOMY
B UCnbITaHum 1.

lMpoBepstoT, nogaB NocnegoBaTenbHOCTb M3 Tpex OAHOMasHbIX  MMMYNbCOB
HaNPsXKeHUs NOMOXUTENbHOM MONSPHOCTM C MHTepBasiom oT 20 ¢ go 25 c. 3aTtem, 4vepes
nHtepan 60 c (MWHUMYM), MOBTOPSANT MUCMAbITAHME C MMMNyNbCamMu OTpuUATENBHON
nonspHoCTM (NocrnegoBaTenNbHOCTb CUHXPOHM3aUUN CM. Ha puc. 47). NMoBTOPSAOT UCNbITaHNE

C ncnoJib3oBaHnem ,D,Bde)a3HOFO ncnblTaTesibHOro MMnyribCca Ha pucyHke 48.

A
¢ A -
S, |
1 0 Vlest
St —_— ¢
4 B
O
7 g
O_;

1 — reHepaTop HanpsKeHus

M punMmedaHune — Pe3I/ICTOp Rp ABNAETCA OONOSTHUTESTBHBIM U ncnonb3yeTca ona 3awnTbl

reHepartopa HanpsaXXeHuna BO BpeM4d 3apAanKu KoHaeHcaTopa.

PucyHok 46 — WcnblTatenbHasa ycTaHoBKa AN UcnbliTaHUs 2 (C UCNONb30BaHUEM YCEYEHHON

3KCMOHeHUMnansHon opmbl BOMHbI Aemnbpunnsaumm)
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PucyHok 47 — CeTb pe3nctopoB Ans ucnbitaHmi 1 mn 2

Tabnuua 13 — lNapameTpbl CETU PE3NCTOPOB

Mcnbitanme | R1, | R2, | R3, | R4, | R5, | R6, | R7, | R8, | R9, | R10, | R11, | R12, | R13, | R14,
OmM | Om [OM |[OM |OM [OmM |[OM [OmM | Om | OMm Owm Om Om Owm

1 50 | 800 | 400 | 800 | 400 | 800 | 400 [ 50 |50 |5 5 5 20 |30

2 50 | 600 | 300 | 600 | 300 | 600 | 300 [ 50 |50 |5 5 5 20 |30

MpumevyaHune — Bce pesuctopbl 6yayt coctaBnsatb +5 %; pesuctopbl R1 n R8-R14 6yayt

cocTaBnaTb 25 BT.
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Vtest

]

b

-

PucyHok 48 — dopma BonHbI AByxdasHon aepmnbpunnauum ansa ncnbitaHms 2

CooTBeTCTBME CUYMTAKD MNOATBEPXOEHHbIM, €Cnu Mocre 3aBeplleHns npouenypbl
ncnoltaHme Ha DUT He BygeT oka3aHoO HeobpaTUMOro Bo3genNCTBUSA M HACTPOMKN MOTYT ObITb
BOCCTAHOBIEHbI NYyTEM NepeNnPOrpaMMmmMpoBaHUS.

6.2.3 UK[O v yctponctBa CRT-D

[MoBTOpAT NocrnefoBaTesNibHOCTb MCMNbITAHUA, ONUCaHHYD B 6.2.2, CO cnegylowmmm
N3MEHEHNAMUN: Ha pPUCYHKe 47 NOAKNIYalT KOHTaKTbl Kapauosepcuu/oedundpunnaumm K

BbIxogam C un H.
7 ,U,OHOHHVITe.ﬂbeIe JKcnnyatTaulmMoHHblIe AOKYMEeHTbI

7.1 Yka3aHue nporpaMmmMupyeMbiX HaCTPOEK YyBCTBUTENIbHOCTU

Ecnn DUT nmeeT nporpaMmmupyemMble HAacTPOMKU YyBCTBUTENBHOCTU, AN KOTOPbIX He
BbINOnHATCA TpeboBaHua 4.4.1 unn 4.5.2 K nomMexam Ha HenpepbiBHbIX BOfHax, TO B
9KCNSlyaTauuoHHbIX  AOKYMEHTax  AOfKHbl  OblTb  yKa3aHbl 3TM  HaCTPOWKM  C
npegynpexneHvem, 4To UX WUCMONb30OBaHWE MOXET MPUMBECTU K MOBbIWEHUIO pucka Ans
nauneHTa u3-3a 3NeKTPOMarHUTHbIX NOMeX.

CootBeTcTBME yCTaHaBJ/IMBakOT OCMOTPOM.
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7.2 OnucaHue pexumMmoB peBepcumn

OkcnnyaTaunoHHble OOKyMeHTbl Ans DUT gorkHbl BKNOYaTb OMUCAHUS PEXMMOB
peBepcun, TakMxX Kak pexmnm marHuta n paboTta BO BpeMS SNEKTPOMArHUTHbIX NOMEX, €CIu
3TO NPUMEHNMO.

CooTBEeTCTBME YCTaHABMMBAT OCMOTPOM.

7.3 U3BecTHOe noTeHUManbLHO onacHoe nosegeHue

oKcnnyaTtaunoHHble gokymeHTbl ansa DUT  gormkHbl BknoYaTb MHpopmaunto 06
N3BECTHOM MOTEHUMaNbHO ONacHOM MOBEAEHUWN, eCnu OHO HabnwgaeTcs, B peaynbrarte
NcnbITaHUs Ha onpeaernieHne XxapakTepucTuk, NPoOBeAEHHOro B COOTBETCTBUM C 4.4.2.

CooTBeTcTBME yCTaHaBiMBakOT OCMOTPOM.

7.4 MuHuManbHoOe paccTosiHMe A0 NepeHOCHbIX nepeaaTynKkoB

JKcnnyaTtaunoHHble gokymeHTbl ana DUT gomkHbl cogepxaTtb npeaynpexaeHne o
HeobXoaUMOCTM noaaepXaHus MUHUMAanbHOro pacctodHma B 15 cm (6 AonMoB) mexay
PYYHbIM NepefaTyMkoM U UMMAAaHTUPOBAHHBLIM M3OenneM Kak pesynbTaT HecOOTBETCTBUA
OOMONHUTENBbHOMY UCNbITAaHWIO Ha OnpedesieHne XapakTepPUCTUK, ykasaHHOMY B 4.9.3.2.

CooTBeTCTBME YCTaHABMMBAOT OCMOTPOM.
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MpunoxeHne A

(cnpaBoyYHOE)

ObocHoBaHue

A.1 O6ocHoBaHMe TpeboBaHMM K UCMbITaHUAM ANA nonocbl Yactotr 0 Ny £ f < 385 MIy
(cm. 4.1-4.8)

Bosgenctene Ha DUT anekTpoMarHUTHOro nons MoxeT

NMHOYLMPOBaTb TOKM OT MPOBOAHMKA B cepaLe, BbidbiBag (UOPUNIALNIO Unn nokanbHbIA Harpes;

- MHOYyUMpOBaTb HaNpsKeHUs1 B NPOBOAHMKE, KOTOpble nospexaatoT DUT; un

- MHOyuMpoBaTb HamnpsKeHuss B  MPOBOAHUKE, KoTopble MewatwT DUT npaBunbHO
KOHTPONUpPOBaTb BHYTPEHHWI cepaeyHbi curHan (3KI).

Kpome Toro, DUT BkntO4alOT KOMMOHEHTbl MarHUTHOrO ynpaBrieHWss (Hanpumep, repKoHbl),
KOTOpble MOryT 6bITb aKTMBMPOBaHbI MarHUTHBIMWU NONAMU. KOMMOHEHT MarHUTHOrO ynpasrieHnsa unu
apyrne KOMMoHeHTbl cxembl DUT MoryT 6biTb noBpexaeHbl 6onee CUnbHbIMU MarHUTHLIMU NOMSIMU.
CnepoBatenbHo, TpebyeTca onpegeneHHasi yBepeHHocTb B ToM, 4yto DUT obecneunBatot
AOCTaTOYHYI0 YCTOMYMBOCTb K 3NIEKTPOMarHUTHbIM MNOMexaM M ToKaM, MpOXOo4sAWnM Yepes
YyenoBeYyecKoe Terno, Koraa nauneHT KOHTakTUpyeT ¢ 6bITOBbIMK NpubGopamu.

B noanyHKTbI KacatoTcs:

- 3alWunTbl OT NOBPEXOEHWI TKaHen unu ombpmnnnaumm, Bbi3BaHHbIX TOKAMU, HaBEAEHHBIMW Ha
UMMAAHTUPOBaHHLIE NPOBOAHUKN HEMOCPEOCTBEHHO UM BBOOMMbBIMW JIOXHO OT u3genus (4.2),

- 3aWnTbl  OT COXpPaHSALWENCA HEUCNPaBHOCTU U3OEeNusi, BbI3BAHHOW HaMpsbKEHUsIMN,
HaBeAEHHbIMU Ha UMMMAaHTUPOBaHHbIE NPOBOAHUKM (4.3),

- 3aWnTbl OT HeJoNnyCTUMbIX MNEepexodoB W pexumoB  paboTbl  mM3genus, Bbi3BaHHbIX
HaNpPsXXeHNAMUN, HABEAEHHBIMU HA UMMAHTUPOBAHHbIE NPOBOAHUKMK (4.4),

- 3aWnTbl OT NepexodHblX MPOLECCOB WM3MEHEHUs TepaneBTMYECKOro MOBeAEeHUs M3genud,
BbI3BaHHbIX HANPSXKEHUAMUW, HaBE4EHHbIMW Ha UMMNNAHTUPOBAHHbIE NPOBOAHUKM (4.5),

- 3aWnTbl OT NepexodHblX MPOLEeCCOB WM3MEHEeHUs TepaneBTMYECKoro MoBedeHUs u3genud,
Bbl3BaHHbIX cnabbiMn (1 MT) CTaTUYECKMMW MarHUTHbIMW MNONAMU, BIUSAIOWMMUA Ha Kakue-nmbo
MarHUTHO-YyBCTBUTENbHbIE KOMNOHEHTLI B DUT (4.6),

- 3aWunTbl OT COXPAHAKLWENCS HEWCNPaBHOCTU W3Aenusi, BbI3BaHHOW cumnbHbiMM (10 MT)
CTaTU4EeCKMMM MarHUTHbIMKM NOMSIMW, 3aTparMBalWMMM  Kakne-nmbo MarHUTHO-YyBCTBUTESbHbIE
KOMnoHeHTbl B DUT (4.7), n

- 3aWuTbl OT COXPaHAKLWENCA HEeUcnpaBHOCTU W3OAENusi, BbI3BAHHOW W3MEHSIOLMMUCA BO
BPEMEHN MarHUTHbIMU NONAMU, NpuMeHsemMbiMun K DUT (4.8).

McnbiTaHns Ha aneKkTpoMarHUTHbIE MOMEXM pPacnpoCTpaHAlTCa B AnanasoHe yactoT ot 0 Iy,

(BKMOYas BO3MOXHbIE CTaTMYECKMe MarHUTHbIE NOMS OKpyXatkwen cpenpbl) go 3 Iy (Bknoyasa nons
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nanyyeHms ot MobunbHbix TenedoHoB). Yactota 16,6 U4 cneumanbHO npedHas3HavyeHa Ans
BKMOYEHMSI BO3MOXHbIX MOMNen HEKOTOPbIX EBPONENCKMX XKefne3HbIX 4OPOr.

B HacTosiLeM cTangapTe He paccMaTpuBaloTCs cnefylowme cueHapumn Bo3gencTems:

- BO3JeNCcTBME TepaneBTUYECKMX U AnarHOCTMYEeCcKUX npoueayp (3a UCKMIYEHMEM BHELUHEWN
aembpunnaumm n anektpoxmpyprun). CnegosartenbHo, B Cliydae HeonpeaeneHHOCTH, CBSA3aHHOW C
KOHKPETHbIMM  MEeTO4aMu  JfleYeHUs, BO3MOXHO, noTpebyeTca  MPOKOHCYNbTUPOBaTLCA  C
n3rotToBUTENEM U34ENUS.

- 3MNeKTpOMarHUTHblEe MOM4, KOTOpble BO3HMKAOT B HEKOTOPLIX NpodheccuoHanbHbIX cpefax. B
EBponeinckom cor3e npodeccuoHarnbHoe BO3OEWCTBME 9MEeKTPOMarHUTHbBIX MOSiern perynuvpyertcs
Oupektneon EMF [29] 2013/35/EU. B cootBetctBUM ¢ atom gupektuson CENELEC TC106x/WG15
paspatboTan ctaHgapT [30] anga oueHkn pucka gns pabdoTHukos, nmerwmnx AUMU B uenowm, a Takke
Onst Tex, KOMYy WMMMaHTUPOBaHbl kapauocTumynatopbl/yctponctea CRT-P  [31]. AHanornyHbIn
CTaHOapT, oxBaTblBalOLWMKA NAUMEHTOB, KOTOpbIM uMnnaHtupoBaHbl WKL wnn yctponctea CRT-D,
HaxoauTcs B cTaamm pa3paboTtku [32]. T cTaHgapTbl KOHKPETHO KacatTcs CLeHapeB BO3OENCTBMIS
B NpodheccrMoHanbHON cpeae, rae YPOBHU 3NIeKTPOMarHMTHOrO Nosis MOryT NpeBbIWaTh OXXMAaeMble B
obuen obuecTBeHHON cpeae.

- Ha uvactotax Hwke 385 Ml HanpskeHusi, nogaBaemble Ha OOy BCTPOEHHYHO
TEeNneMeTpPU4ECKY0 aHTEHHY, BHELLUHIOK MO OTHOLLEHUIO K 3aneKTpoMarHuTHomy akpaHy DUT, nnm Toku,
nHayumpyemble B fntobGON BCTPOEHHOW TenemMeTPU4ecKoM aHTEHHE, eCriv TOMbKO Takas aHTEeHHa He
SABMSAETCA HEOTbEeMNIEMOM YacTblo MNPOBOAHMKA. OTO BKMOYaeT B ceba  4YyBCTBMTENBbHOCTb
TenemMeTpudeckon CBA3NM MEOUUMHCKOrO WMMNaHTaTa K nporpamMmmaTtopy Bpaya wunuv  Apyromy
obopyaoBaHUI0 ANS MOHUTOPUHIA nauueHTa npu Hanuuaum BHewHnx PY wymos n nomex. Cneayet
obpaTuTb BHUMaHME, 4YTO MEAULUMHCKME uMMNaHTatbl OObIMHO B3aMMOOEWCTBYIOT C BHELUHUM
MeaNUUHCKUM obopyaoBaHMeEM C Ucnonb3oBaHMeM PY curHanoB O4Ye€Hb HM3KOW MOLLHOCTM UMK
METOAOB TenemeTpum C MHAYKTUBHOW KaTyLWIKOW, M CYLLECTBYeT PUCK TOro, YTO KaHan TenemMeTpum
uMnnaHTata MoOXeT BbIUTU W3 CTPOS MNpPU HanMMuMM BHELIHWX 3nekTpudeckux nomex. OpgHako
CYLLEeCTBYIOT M Apyrne CTaHgapTbl, KOTOpble BKMAO4YalT TpeboBaHMe NpoaeMOHCTPUPOBaTh, YTO
UMNNaHTaT MOXET afeKBaTHO BbINONHATbL 3Ty (OYHKUMIO MPU HamMyYuMn BHELUHUX 3NEKTPUYECKUX
NMoOMeEX Ha YpPOBHsSX, OObIMHO BCTpevawwmxcs B OonbHUUAX, KNUMHMKAX M AOMax NauMeHTOB.
B03MOXHbIE NCTOYHUKM MOMEX BKIOYAOT, HO HE OFPaAHMYMBAIOTCA UMW, ANEKTPOABUraTenn, COToBbIE
TenedoHbl, 6ecnpoBogHbIE CETU, PyYHblE NMOPTATMBHbLIE PagnOCTaHUMK, UCNONb3yeMble NOMnUUnEN,
noXkapHbIMM M MEAUUMHCKMM nepcoHanom u T. 4. Bonpocbl anekTpomarHUTHOM COBMECTUMOCTM
(BMC) megmumHcknx mmnnaHtaToB paccmatpusatotcs B ETSI EN 301 489 -1/-27/-29/-31/-35 [41]-
[45]. OTn cTaHgapTbl NPOBEPSIOT PAOUOYACTOTHYHO U MHAOYKTUBHYKO KaTyLIKW, BOCMPUMMHYUBOCTb
TeneMmeTpuyeckon NIMHMK CBA3N K BHELLUHMM nomMexam B gnanasoHe yactoT oT 80 MI'y oo 6000 Mly,
Ha ypoBHe 3 B/M. NMockonbKy n3rotoBUTEnM 06bIMHO NPOBOAAT UCMbITAHUS B COOTBETCTBUM C 3TUMM
€BpONenckuMn Hopmamu, 4Tobbl NPOAEMOHCTPUPOBaTbL COOTBETCTBME MNPUMEHUMbIM MpaBunam

pagnocBA3n, NOBTOPATb TakKne UCNbITaHNA B HACTOALLEM CTaHOapTe HeT HeobXxoaANMOCTMN.
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- CoOoTBETCTBEHHO, ApyrMe u3nonormyeckne Aatynkm (Hanpumep, MUHyTHas BEHTUNAUNS) He
OXBaTbIBAOTCA UCMbITAHUAMW, NPUBELAEHHBIMW B 4.2—4.5.4, N Takne AONONMHUTENbHbIE AaT4YMKN MOTYT
ObITb OTKNIOYEHbI BO BpeMs ucnbiTaHus. [1pn NOAroTOBKE HACTOSLEro CTaHAapTa paccmarpuBarncs
BONPOC O BKITOYEHMM cCneumnanbHbIX MCMbITaHu Ans paboTbl C BKMOYEHHBIMU OU3NONOrNYECKUMN
aatumkamn.  WM3-3a Gonblwioro  pasHooGpasnst  MCMOMb3yeMblX  OaT4YMKOB M OTCYTCTBUSA
CTaH4apPTU3SNPOBAHHBIX MCMbITAHUA ANA 3TUX AaT4YMKOB ObIfI0 MPUHATO pelleHne He BKYaTb
HUKaknx TpeboBaHMM K uCNbITaHMO. BO3MOXHOCTb NpoOBEOEeHUA Takoro MCMbITaHus, Npwu
HeobXoaMMOCTHN, NPeaoCTaBNAETCS KaXAOMY W3roTOBUTEND B pamKax Npouecca OLEHKU PuUCKa,
Tpebyemoro obLnm cTaHgapToOM.

- BospgenictBne nonen, cosgaBaemblX CUCTEMAMM INIEKTPOHHOTO OOHapyXeHus npegmeTta
(EAS), paboTatowmmm Ha 4actotax Hwke 100 klu. 3TM cucTemMbl OBbIMHO MOHTUPYIOTCS Ha
nbegecrtanax unM B nonax unu creHax. Kak npasBumo, M3BECTHO, YTO TakMe CUCTEMbI co3faroT
noMexu ANa M3Oenuin, OMUCaHHbIX B HacTosawem cTaHgapte. B pesynbtaTe, OCHOBaHHOe Ha
KOHCEHCYCe WCMblTaHNWE Ha HenpepbiBHOE BO3L4ENCTBME ITUX U3nydatenen He Obino BKNIOYEHO B
HacTosaWwun ctaHgapT. Takve ucnblTaHUss MOryT OblTb PacCMOTPEHbl B MOCAEeAyHLWNX M30aHUAX
HacTosIWero crtaHgapTa No Mepe pasBUTUS TEXHONOMMW n3nyyatenen unu 3awmTsl nsgenvi. o tex
nop, Noka 3To He NPOM3oMAET, NauMeHTaM C U3genusaMmn, nognagaroLwmMmn No4 AeNCcTBMe HacToALWEero
cTaHgapTa, MOo-NpexHeMy pekoMeHayeTca cobniogatb pekoMeHOauun «He MNPUCIIOHANWTECh, He
3a0€epX1BanNTeCby, YCTAHOBIEHHblE YNpaBneHMemM Mo CaHUTapHOMY Haa3opy 3a KayecTBOM
nuLLLEBBLIX NPOAYKTOB 1 MeaukameHToB CLUA [38].

- BospenictBne nonen, reHepupyembix RFID-cuctemamn, paboTawwmmm Ha 4vactotax Ao
13,56 MI'y [39], [40], [46].

- becnpoBogHble cucTembl 3apsakM  ANA TPAHCMOPTHbIX CPEeACTB M MEepCOHarnbHbIX
3NEKTPOHHbIX YCTPOWCTB. B HacToswee BpemMsa paboyasa rpynna npoBOAUT OLEHKY 3TUX TEXHOMOIMMN,
N UCMbITAHWA UK UCKMOYEHNST ANSA HUX OyayT pacCMOTPEHbl B NOCNEAYHLNX 30aHNAX HACTOsLLEero
cTaHgapTa.

- YctponctBa «Human Body Communications systems», ocHoBaHHble Ha |IEEE 802.15.6 [33].
Pabouas rpynna paccMoTpena Takme CUCTeMbl, KOTOpblE B HacTosiLee BpeMsi paspabaTbiBatoTCs, HO
He Hawna JoCTaTOYHOW MHGOpPMauMK, NO3BONSAKOLWEN ONpeaennTb, NPEACTaBnSOT NI OHWU yrpo3y
anekTpomMarHuTHon cosmMmecTumoctn. B wutone 2011 roga cooTBeTCTBYHOLWAA MpeseHTaums nog
Ha3BaHnem «[1pobnembl NHAYCTPUN AKTUBHbBIX UMMIIAHTUPYEMbIX MEANLMHCKUX U3OENUN, CBA3AHHbIE
¢ cuctemamm Human Body Communication (HBC)» [34] Gbina npeactaBneHa ueneson rpynne 6,
IEEE 802.15.

- OnekTpomarHuTHble Mons B aBTOMOOWME TeKyLlero MOKONEHUS, CBSI3aHHbIE C CUCTEMaMM
Gecknio4eBoro [OoCTyna, pasMeLlleHMeM MacCaXMpoB WM KOMMOHEHTaMW  3MEKTPOnpuMBoaa,

ncnosrb3dyemMbiMnN B FI/l6pVI£I,HbIX NI BCEX 3NTEKTPUYHECKNX CUCTEMAX.
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YyeT HOMMHaNbHbIX YPOBHEN UCMbITaHUSA

Mpn paccmoTpeHun Haubonee noaxodsdWwmMxX HacTpoek yyBcTBuTenbHocTM ans DUT pabouas
rpynna npuHsina BO BHUMaHWe Kak OAHOMNOMSPHbIe, Tak U BunonspHble KOHMUrypaumm n cornacmnach
C Tem, 4tO uyBcTBUTENbHOCTL 0,3 MB (6unonspHas) u 2,0 MB (ogHononsipHasl) sBnsATCA
NOAXOAAWMMM AN UCMbITAHUA YacTOT SMNEeKTPOMarHWTHbIX nomex Bbiwe 1 klu. Mpuaa Kk aTum
3HayeHVaAM, rpynna npuaHana, 4Yto, XoTa coBpeMeHHble DUT obecneuvBany HacTPOWKW, KOTOPbIE
ObInK cywecTBeHHO 6onee vyBcTBUTENBHBIMK (Hanpumep, 0,1 MB), Takne HacTporiku Gbinn B NepByto
ovyepedb MNpPedoCTaBrieHbl ANA OKa3aHWs MOMOLUWM KIMHULUMCTY B [AMarHOCTUYECKOM WUCMbITaHUW.
Paboyas rpynna couna, 4TO AMarHOCTMYeCcKoe MporpaMMupoBaHne Ha 6onee 4yBCTBUTENbHbIX
YPOBHAX 4€BMSeTCA /Wb BPEeMEHHbIM W 4YTO B KIMHMYECKOW MNpPaKTUKe MOCTOSHHOIo
NporpaMMMpPOBaHNS  TakmMx 3Ha4YeHMn OOblMHO un3beraldT u3-3a MOBbIWEHHOW BEPOSATHOCTU
BOCMNPUATUSA AanbHEro nons, MMONOTEHUMAnbHOrO BOCMPUATUS U BOCMPUATUS SNEKTPOMarHUTHbIX
rnomex.

Coo6paxeHusi no noBoAy npenynpexneHnn

B HacTtodwem crtaHgapte Obinu yTOYHEHbl TpeboBaHWA K npefynpexaeHusMm, Kacarowumcs
NCNONb30BaHWs NPOrpaMMMpyeMbIX HacTpOeK YyBCTBUTENbHOCTWU, KOTOPbIE, KakK YCTaHOBMEHO, He
COOTBETCTBYIOT OCHOBHbIM TpeboBaHusm 4.4.1 wnnn 4.5.2. lNpegynpexaeHne(s), coctoswiee w3
yKa3aHWsi HeCOOTBETCTBYHOLUMX HACTPOEK 4YyBCTBUTENbHOCTU W Npeaynpexgatrolmx 3asBneHun,
aHanornyHbIX nNpuUBEAEHHbIM 34ecb, TpebyeTcs ANA W3Oenvi, KOTopble, Kak YCTaHOBIIEHO, He
paboTtatoT 6e3onacHO BO BPeMS YKa3aHHbIX HENPEpPbIBHbIX NOMEX NepexodHoro npouecca Hmwke 167
KU unn AnuTenbHbIX HENpepbIBHbIX Nomex Hke 1 kL.

CnepoBaternbHO, COOTBETCTBYIOLLEE NpeaynpexaeHne B SKCrnyaTtaumMoHHbIX AOKYMeHTax 6bIno
COMTEHO YMECTHbIM, 4TOObI NpeaynpeauTb KMMHUMUMCTA O TOM, YTO crnefyeT TwaTtenbHO y4uTbiBaTb
BO3JENCTBUE 3EKTPOMArHUTHbIX MOMEX Ha nauueHTa, ecnm YyBCTBUTENbHOCTL MPOrpaMmMMpoBaHus
npesbiwaeT 0,3 MB (6bunonsapHas) n 2,0 mB (ogHononspHas).

CooTBeTcTBYIOLLEE NPEeaynpexaeHe MOXEeT rmacuTb crnegyroLiee:

«CnegyeT TwWaTtenbHO YyyuTbiBaTb BO3AEWCTBME Ha NauMeHTa BHELHUX 3MeKTPOMarHUTHbIX
nomex nNpv NPOrpaMMupoOBaHUN HacTpoukun, Gonee 4vyscTBUTENbLHOW, Yem 0,3 MB B GunonsipHon
KOHUrypauum, n 6onee yyscTBuTENbHOM, YeM 2,0 MB B yHunonapHomn koHdpurypaumm. CuntaeTtcs,
4yTto Gonee 4yBCTBUTENbHbIE HAcTponku, Yem 0,3 mMB (6unonspHbie) n 2,0 MB (ogHononspHbIe),
NPeAcCTaBnsloT MOBbIWEHHbLIN PUCK OT BOCMPUATUMA NMOO HECOOTBETCTBYIOLWMX (PU3NOMNOrNYECKNX
curHanoB (Hanpumep, BOSHbI ganbHero nons R B npeacepaHoM kaHane, BOMHbl T B XXenygo4koBOM
KaHane, MuonoTeHumanbl B YHUMOMAPHOW KOHdMrypauum BOCMPUATUS WNu  AnadparmarbHble
MuonoTeHumansl B OUNONSPHOM  KOHUrypaumm  BOCNPUATUSA) UK HEPU3INOMOrNYECKNX
SMNEKTPOMAarHUTHbIX MOMEX OT BHELHUX WCTOYHMKOB. [loaTomMy oTuM 6Gornee 4yBCTBUTENbHbIE
HaCTPOWKN crnedyeT nporpammMupoBaTb TOMbKO ANA TeX MNauueHToB, KOTOpbIM TpebylTca Takue
napameTpbl YyBCTBUTENbHOCTM, a He And O6bl4HOro nporpaMMmmpoBaHns 6e3 AONONHUTENbHON

OLIEHKWN .
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OpgHako 6bINO NPU3HaAHO, YTO HEKOTOPLIM MauMeHTam MoXeT noTpeboBaTbCsi HaCTpoWKa
YyBCTBUTENMbHOCTWN Npeacepavn onst obHapyxeHuns curHanos meHee 0,3 mMB, ecnu pacnonoxexue
npeacepAHbix oTBeAeHUn Obino HeonTUMarbHbIM UMW €CNN BOCMPUHMMAEMble CurHanbl P-BOMHbI
4acTo 6bINN HEOBOBIYHO HU3KMMK NO aMNNUTyAe (Kak B «0OQHO3NEKTPoAHbIX» cuctemax VDD). OgHako
ans  GonbLUMHCTBA MAUMEHTOB C KapAMOCTUMYNATOpaMM CYMTanocb, YTO HacTpownku, 6Gonee
yyBCTBUTENbHBIE, YeM 0,3 MB (bunonspHbie) n 2,0 MB (yH1nonspHble), NpeacTaBnsioT NOBbILIEHHbIN
PUCK U3-3a HECOOTBETCTBYIOLLLErO BOCMPUATMSA JanbHero nond M MmonoTeHumana, a Takke u3-3a
9NEKTPOMArHUTHbLIX NOMEX B TeX MOAENSIX, KOTOpble He 06n1agardT NOMEXOYCTONYMBOCTLIO Npy Bonee
YYBCTBUTENbHbIX HACTPOMKaX.

NHTepBan mexay ucnbitatesnbHbIMY YacToTamu

TpeboBaHue NPoBOANTL UCMbITAHNE HA YeTbIpeX pPasfnMyHbIX, pa3HEeCEeHHbIX YacToTax B AeKkaay
00ObI4HO MOXET ObITb BbINOMHEHO NyTeM criegoBanus psaay f, 2f, 4f, 8f, 16f....

cnblTaHne Ha MHXeKLMIo

OneKkTpoMarHuTHble Nons MoryT Bo3gencTeoBatb Ha DUT HenocpeacTBEHHO Yepes ero Kopnyc
U KOCBEHHO Yepe3 MHAOYLMPOBAHHbBIE TOKM N HAMpPsKeHUs B UMMNAaHTUPOBaHHbIX NPOBOAHMKaxX. B
4.2-4.5 [OMUHMPYIOWKUM 3PGEKTOM  SABAAIOTCA TOKM W HaNpshKeHusl, UWHAyuMpyemble B
UMMNIaHTUPOBAHHbBIX MPOBOAHMKAX; cnefoBaTteribHO, TpeboBaHWe NPoBepsSeTCs C UCMOMb30BaHMEM
UCMbITaHUA Ha BBOAMMOE HarpskeHue Ha YactoTax Hwke 385 My n ¢ ucnonb3oBaHneM UCNbITAHNUS
B 6nvkHem none DUT, nogkntoYeHHOro K ero NpoBoaHnKam Ha YactoTtax Beilwe 385 MIy. cnbitaHus
Ha BBOAMMOE HanpsbkeHue UCMonb3yT TKaHedKBMBareHTHble nHtepdencsl (ot 16,6 My go 10 Mly)
UM MHXEKUMOHHY ceTb (oT 10 MMy go 385 MIu) ana aybnupoBaHust TkaHen Tena. 3w
nHTepdencol obinu paspaboTaHbl B 1980-x rogax B pamkax paboTbl, npoaenaHHon ans paspaboTku
craHgaptoB CENELEC (EBponencknin KOMUTET MO aneKkTpoTeXHMYeckon ctaHgaptuaaumm) EN 50061
M3ameHeHne 1 n EN 45502-2-1 (Bossert n Dahme, 1987 [2]). OononHutenbHas pabota 6bina
npogenaHa B 1990-x rogax (Landstorfer u gp., 1999 [5]).

B 4.6—4.8 moryT ObITb NpsiMmble addheKTbl Yepes Kopnyc U3genus; cnegoBatenbHO, UCMbITaHUS
BKNIOYAKOT caMo nosne 6e3 npoBogHMKa, nogkntoveHHoro k DUT.

Jdonyctnmoe BO3OENCTBME JNEKTPOMArHUTHbIX MOMEN Ha 4YenoBeka OrpaHWYeHo psaoMm
HaLMOHarbHbIX 1 MEXAYHapPOOHbIX PYKOBOASALLMX NPUHLMMNOB U PEKOMEHOAUNAMUN TaKUX OPraHoB, Kak
MexgyHapogHas koMuceus no 3awmte oT HeuoHusupytowero usnydenns (ICNIRP), Esponeinckas
komuccus, CENELEC, ANSI, IEEE n IEC. TpeboBaHus B NyHKTE 4 y4YUTbIBAKOT U3BECTHbIE MCTOYHMKN
9NEKTPOMArHNTHbIX nonen B obwenoctynHon cpepe. TpeboBanus 4.5 4aCTMYHO OCHOBaHbI Ha
6a30BbIX YPOBHSX ANSA MOMen 3MNeKTPoOMarHUTHOro msnydeHus B PekomeHgauum 519 EBponenckon
komucecum, BbinyweHHon B 1999 rogy (1999/519/EC), npu onpegeneHHbIX AONYLWEHUAX YHKLUIA
nepegayn nons B HanpshKeHve.

KoHTponbHble YpOBHWM MpeactaBnsaioT cobon Havmbonee MArkAA KpUTepun npuemnemMocTu
BO34EeNCTBUA Nonemn ans Wnpokom obuectBeHHocTH B cooTBeTcTBUM ¢ EC 519/99. MarHuTHbIEe nons,

bonee yem B 20 pa3 npeBblllalOLWME KOHTPOMbHbIE YPOBHW, MOFYT COOTBETCTBOBAaTb OCHOBHbLIM
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orpaHuyeHnam EC 519/99, ocobeHHO ans nokanm3oBaHHbIX UCTOYHWKOB 3f1EKTPOMArHUTHbLIX NOSEn
Ha HuM3KMX YactoTax. COOTBETCTBEHHO, TpeboBaHus nyHkTOB 4.3 u 4.7 npegHasHadeHbl AnA
npeaoTBpaLLeHMs HECOBMECTUMOCTN C Gonee BbICOKUMM MarHUTHbIMW MOMSAIMU, YEM KOHTPOSbHbIE
yposHu EC 519/99.

B cootBetctBUM ¢ Oupektuson AIMD 385/90/EC, nyHKT 4 oxBaTblBaeT TOMbKO MOMdA nopsaka
BENUYNHBI, KOTOPbIE MOTYT BO3HUKHYTb B HOpMarnbHOW cpeae.

B anektpomarHuTHOM none nobGoON MMMNNAaHTUPOBAHHLIM NPOBOAHUK OENCTBYET Kak aHTeHHa.
HanpspkeHusi, BOCNpUHUMaeMble 3TOM aHTEHHOW, U TOKW, UHOyLMpyeMble B HEeWn, 3aBUCAT OT MecTa
UMNAaHTaunn, pacrnosioKeHUs U XapakTepUCTUK MPOBOAHMKA, a TakkKe 4acToTbl, nonspusavun u
HanpaBneHnss anekTpoMarHUTHoro nons. TpeboBaHuWst B NyHKTe 4 OCHOBaHbl Ha KOHCEPBATUBHbIX
NpeAnonoXeHUsAX 0 Takux hakTopax CBA3W.

YactoTa aneKTpOMarHMTHOro nons BNUSIET HA MEXaHW3M MHAYKUMM HanpsbkKeHUWn U TOKOB B
n3genun n ero MnpoBOOHUKAX, a Takke Ha OXugaemyl nepeaaTtodHylo (yHKUMIO Mexay
HaMNPsPKEHHOCTBIO NMPUINOXEHHOIO MONSA U HaBeAEHHbIM HanpsikeHmeM. Ha Hu3kux vactotax (Huxe
Heckonbknx MIL) nobon npoBOooHMK M ero obpaTHbIM NyTb (Yepe3 Teno Ans OAHOMONSAPHbIX
NPOBOOHUKOB) 0OpasyloT 3aMKHYTbI MPOBOAALLMI  KOHTYP, BOKPYr KOTOPOro WHAYLUPYHOTCA
HanNpsPKeHUs: Teno OKasblBaeT He3HauuTenbHOE JKpaHupylolee BO3AEWCTBME Ha nond, w
MHOYLMPOBaHHOE HanpshkeHwe nponopumoHanbHO YacTtoTe. Mo mepe yBenuueHus 4actoTbl Gonee
yeM Heckonbko Ml TKaHM Tena HauYMHaltT SKPaHMpPOBaTb AMEKTPOMArHUTHbIE NMOMs, N NPOBOAHUKM
n3genus Bce uvalle OEeNCTBYHOT KaK OUMOSbHbIE aHTEHHbl. OTU 3dEKTbl ABASKOTCA CHAOXHBIMA, U
COOTBETCTBYOLWME nepenatodHble dyHkumm npveedeHsl B DIN VDE 0848-3-1:2003-10 [14]. Ha
HU3KNX YacToTax addekTmBHas nnowagb WHOYKUMOHHOW NEeTnM  3HaYUTEeNnbHO BbIWe Ans
OLHOMOMSPHbLIX MPOBOAHWMKOB, 4YeM Ans  OunonsapHblXx, 4YTO npuMBoaMT K 6ofnee BbICOKUM
MHOYUMPOBaAHHBIM HanpskeHuam. CyllecTBylolMe [aHHble MOKasbiBalT, YTO ANA MMMMAHTaToB,
MCNONb3YIOLWNX COBPEMEHHbIE TEXHOMOoruW, nrowaaM MNonepeyHoro ceyveHnss meHblie 200 cwm?
(TinnyHO) Anst KapAvocTUMynsTopoB M 232 cm? (TunnyHo) ans MIKO, a Haubonbluas nnowanb
06bI4HO He npeBbiwaeT 319 cM? (HauxyALmW crny4vain); NoAPOGHOCTY CM. B MPUMOXEHMU L.

MpOBOAHWKM MHOrOKaHanbHbIX OAHOMOMSAPHbBIX KapAWOCTUMYNATOPOB MOryT LENCTBOBaTb Kak
HECKOMbKO aHTeHH. Takum obpasom, Kaxabli KaHan AOfmKeH OblTb UCNbITaH Tak, Kak ecnu 6bl aTO
ObIN0 OgHOKaHanNbHOE n3genue. ATo CYNTaAeTCs 4OCTAaTOYHbIM, NOCKOSbKY:

- CywecTtByeT [OCTATOYHbIA 3anac B YPOBHAX MWCMbITaHWs, 4YTOObl y4yecTb Hebonblioe
KONMYEeCTBO NEPEKPECTHBLIX MOMEX, OXKNOAEMbIX B COBPEMEHHbIX U3OENUAX.

- PasHble nopTbl YyBCTBUTENbHbLI K CUrHanam noMex B pasHble MOMEHTbl CepaeqHOro LuKna,
YTO MCKMOYaeT HeOBXOAMMOCTb OOHOBPEMEHHOMO NHXXEKLMU.

- NHxeKkums curHana B OguH NOPT MOXET MPUBECTM K 3arnyLleHuio Apyroro nopTta, Mackupys
nobble pe3ynbTaTbl UBMEPEHUN; CUTHAM MOMEX MackupyeTcsi GOMblUy0 YacTb BPEMEHWU BO BpeMs

3Kcno3nuum, ecnu curHan obin 6ol oTnpasJieH BO BCe NOPTbl OAHOBPEMEHHO.
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BunonsipHble NPOBOAHWKA WHOYUMPYHOT pPa3HOCTb HaMpshKEHUA MEXZy HaKOHEYHWKOM U
KonbueBbiM anektpogamn. WMcnbitaHms DUT ¢ GMNoNspHbIM - BOCNPUSITUEM  BKIOYAKOT BTOPYHO
npoueaypy Ana NokpbITUs atoro adpdekta. M3-3a 6nmnskoro pacnonoxeHnsa (20 MM) HaKOHEYHUKa m
KONbLUEBOro 9reKkTPoAOB MNPUMEHUMbIA  UCMbITATENbHbIA  curHan YymeHblwaetcd Ao 10 % ot
aMnnMTyAbl UCNbITATENbHOrO curHana obLuero pexuma.

Bboibop Cx. Bo Bpemsa paspabotkm Hactosiwero crtaHgapta ISO 14117 OGbinn npoBeneHbl
nccnegoBaHua anga onpefeneHnss nogaarolmMxcsl KONMMYEeCTBEHHOW OLeHKe KpuTepueB Bblibopa
KoHaeHcaTopa Cy, Kak onmMcaHo B npunoxeHun E m mncnonb3oBanocb BO MHOMMX UCMbITAHUAX.
NsrotoBuTenn usyumnu aumanas3oH 3HaveHunm C,, HeobXxoauMmbiX ANA AO0CTaTOYHOro ocrnabnenus
apTedakToB reHepaumm curHana, a Takke KOHKpPETHble YPOBHM apTedakTtoB, obecrneymBaemMble KX
obopygoBaHMEM [Ansi FEeHepauun UCnbiTaTesbHbIX CcuUrHanoB. bbino obOHapyXeHo, 4YTO YpPOBHU
apTedakToB CUITbHO 3aBUCAT OT BO3pacTa WUCMOSIb3YEMOW TEXHOJIOTMU U COCTOSIHUST KanuOpoBKM
obopynoBaHus. bBbino ycTaHOBMEHO, YTO KOHKPETHbIM MNOAXOL K CO34aHUMI0 CEepUMM MMMYNbCOB
MOAYIAUMM BKMOYAET CTPOOMPOBAHME C MCMNOSIb30BAaHMEM OOHOIO WM HECKOSNbKUX OUCKPETHbIX
reHepaTopoB MMM C WUCMONIb30BaHMEM MPSIMOrO CUHTe3a opmbl BOMHbL. B uccrnegoBaHum Takke
paccmaTpuBarnoch BnvsiHne Cy Ha npegnonaraeMoe KadecTBO reHepupyemMoro curHana, ocobeHHo B
OTHOLUEHMN BO3MOXHOIO MOBPEXAEHNA orvbarollen npsaMOYrofibHOM MMMYIIbCHOW  MOAYNSILUN.
PeaynbTaThl nokasanu, 4To BO BCEM Auanas3oHe NpakTn4eckux 3HaveHun Cy (0T Heckomnbkux HO o
Heckonbknx MK®) He Habnioganochb yxyaweHus mogynauuun. Mo aTon npuumHe npunoxeHne E B
HacTosilLee BpeMSA COOEPXUT TOMbKO pekomeHgauum no Bblbopy Cyx, MOCKOMbKYy pabodvas rpynna
npuLLIia K KOHCEHCYCY O TOM, YTO HUKAKOM KOHKPETHOW npoueaypbl He TpebyeTcs. Takum obpasom,
N3roTOBUTENU MOTMYT Ucnonb3oBaTb NobOoe 3HaveHne Cy, NpU KOTOPOM AOCTUraeTcs Keraemas
aMnnNuTyaa UcnbiTaTenbHOro HanNPsXKeHUs Ans UCnblTaTeNbHbIX HECYLLNX YacToT.

4.1: TockonbKy ucnbiTaHus ¢ 4.2 no 4.8 MOryT HaBcerga U3MeHUTb HEKOTOpPbIE ANeKTpu4eckne
xapaktepuctukn DUT, TpebyeTca OKOH4YaTenbHOE WCMbITaHWE Ha COOTBETCTBME INEKTPUYECKUM
cneunguKkaumsm n3rotoBmTenNS.

4.2: OTO yCTpaHAeT pUCK TOro, YTO NPOAYKTbI OEMOOYNAUMM UM TOKW, Nonagarolime Ha
NPOBOAHMKN, BbI3bIBAOT OMOPUNNALMIO N MECTHLIE OXOTM TKaHEWN.

Mons, mncnbiTbiBaeMble B OObIYHBIX YCMNOBMAX, HEAOCTATOMHO BbICOKM, YTOObI Bbl3BaTb 3TU
a(pekTol Oaxe nMpuM KOPOTKOM 3aMblkaHUM Ha CTOpPOHE coeauHuUTend npoBoAHuka. Ho
NMPUKOCHOBEHNE K HEKOTOPbIM ObITOBbIM NpubopaM MOXET Bbi3BaTb TOK, [AOCTATOYHbIA AiS
BO3HUKHOBEHUSA ubpunnaummn. Kpome Toro, npsiMoe TeparneBTUYECKOE JIEYEHUE TaKKE MOXET
WHOYLMPOBAaTb TOKW, KOTOPbIE BbI3bIBAOT MECTHbIE OXOrK TKaHen. Ecnn TepaneBTuyeckme curHanbl
mMoaynupoBaHbl, Aemoaynaumst B cxeme DUT moxeT Bbi3BaTb hmbpunnsumio.

[aHHble, cobpaHHble Starmer u Watson, nokasblBawT, YTO BEPOATHOCTb BO3HUKHOBEHMS
Gubpunnauum npu  cpegHeksagpatudHom Toke 50 Ty wnm 60 Ty 50 MKA, nogaBaemom
HernocpeACcTBEHHO Ha CepAue Yepes aMeKTPOoAbl C Nnollaabo NoBepxHocTn oT 1,25 Mm? o 2 Mm?,

coctasnseT 1 %. Bolwe 1 k'y noporosbiv TOK AN ombpunnauum 6eICTpo yBenuymnsaeTcs.
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UcnbiTaHne adhekTMBHO yCTaHaBMMBaET, LOCTATOYHO M BbICOKO BXOAHOE COMpPOTMBIIEHME
DUT ans npenotepalleHnsa onacHbIX TOKOB. cnbiTaTenbHbI cUrHan 1 octaHaBfMBaETCA Ha YacToTe
20 kl'y, NOTOMY YTO Bbille 3TOM YacTOTbl CONPOTUBMEHWE KOHTYpa arnekTpoga nic TKaHu Tena
ecTecTBeHHbIM 00pa3oM orpaHuMyMBaeT TOK [0 npuemnembix ypoBHen. Cm. pucyHok A.1 Huxe.
UcnbitatenbHbin curHan 2 ¢ 4vactotom 500 kY, 0BbIMHO MCMONb3yembli ONs XUPYPruyeckomn
anatepMmuun, yctaHaBnmBaeT, 4To nobon Tok gemopynsaumm meHbwe 50 MkA. TpeboBaHue 3TOro

noanyHkta coemectumo ¢ IEC 60601-1.

Y
100 ! s F 5 ¢
1
20 i
3 3T
2
1 :
)//
0,05 — --IIIJI
I
I
0,01 |
1,0E+02 1,0E+04 1,0E+06 1,0E+08 X
20 1000

800000 5 40 000

X —vyactoTa (l'y); Y — 1ok (MA, cpegHekBagpaTU4HOE 3Ha4YeHune); 1 — anekTpoMarHuTHbIE NOMEXN —

TOK; 2 — ombpunnauunsa
PucyHok A.1 — MakcmanbHO JONyCTUMbIN TOK NPy BBEAEHWM B cepAaLe
McnbiTaHne He MoxeT obecnedntb [OCTaTouHyld 6e30macHOCTb BO BCeX CUTyauusax, M
Tpebyemoe HanpsikeHune 2 Vpp, npeacraBnaet cobon KOMNPOMMUCC NpU OTCYTCTBUM OPYruX AaHHbIX.

Bo Bpems npoueaypbl AvatepMmnyeckue anekTpoabl Bcerga AoMmKkHbI pacnonaraTbCs Takum o6pasom,

4yTOObl KaKk MOXHO MeHbLle Toka npoxoaumno yepe3 DUT u npoBogHuk. [axe npu Takux mepax

91



92

FOCT ISO 14117-2022
(npoekm, RU, dopabomaHHasi pedakuyusi)

NpegocTOPOXHOCTU HU puck nospexgeHns DUT, Hu puck dombpunnauumn He MoryT ObiTb NOMHOCTLIO
npenoTBpaLLeHbl.

Mpouenypsbl UCnbiTaHWA, HEOOXOAMMbIE ANA NPOBEPKM COOTBETCTBUSA TpebOBaHNSM, 3aBUCAT OT
TMna ncnbiTyemMoro usgenud. KaHasnbl UCMbITbIBAOTCSA N0 ovepean. TKaHeaKBUBANEHTHbIN NHTepdenc
oGecneynBaeT ABa BbIXxo4a ANSA KAK40ro KaHana.

Ecnu uvcnbiTyembin KaHan <BnsieTca OOHOMONSIPHbIM, oba BbIXxOoA4a TKAHE3KBMBANIEHTHOrO
WHTepdenca NoaKMnYalTca napanfnenbHo AN Harpy3knm ogHonosnspHoro kaHana DUT, npu aTom
MONHbIN UCNbITATENbLHBIA CUTHAN 3a3eMnsgeTca Ha Kopnyce uagenusl.

Ecnn wucnbiTyembii  kaHan aBnseTca  OGuNoONspHbIM, OAWH  BbIXO4 TKaHE3KBMBAIIEHTHOroO
WHTepdoerica NOAKMOYAETCA K HaKOHEYHWKY, a APYron — K KOMbLUEBOMY COEAMHUTENH. Takum
obpasom, bunonsipHbIn kaHan DUT Harpy»kaeTcsa NOMNHbIM UCMbITaTENbHBbIM CUTHANOM B Lieny obLero
pexuma, 3a3eMSIeHHOW Ha Koprnyce usgenus, B TO BPeMsi KaKk HaKOHEYHUK U KOMbLO U30MMpPOBaHbI.
Kpome TOro, mcnbiTaHMe MOBTOPAT B AuddepeHunansHOM pexmnme, rnpu 3TOM UchbiTaTeSbHbIN
CuUrHan nopaeTcs Mexay HaKOHEYHWKOM W KOonbuoM. B aTOM cnyyae wucnbiTatenbHblA curHan
yMmeHbLuaetcs Ha 90 %, Tak Kak aHTEHHbIN 3(PEKT MeHbLUE U3-3a YMEHbLUEHUST PACCTOAHNA MeXay
HaKOHEYHMKOM W KOSbLEBbLIM 3f1eKTpoaaMM.

WcnbiTaHne Ha ucnonb3oBaHWe NPOBOAHMKA ANS Kapavosepcun/gedpmbpunnsaumm B kayecTtse
sense/pace MHAMEEPEHTHOrO ANeKkTpoaa, Oblo MCKIYEHO, NOCKOMbKY B HAcTosWee BpeMsi He
CywlecTByeT u3genuin ¢ Takorm dyHKUMEN, U ManoBeposiTHO, 4To OHO OyaeT paspaboTaHo. Bbino
COYTEHO, YTO OCTarbHble UCMbITAHUSA AOCTAaTOYHO MOKPLIBAOT 3TO TpeboBaHue.

4.3 onpependet TpeboBaHMA ONs AEMOHCTpaLMM TOro, UTO U3AEeNMe He MNOBPEXOEHO U He
Hy)XgaeTcs B nepenporpaMmMmmpoBaHMM MOCHe TOro, Kak Ha €ro KOHTakTax BO3HMKaeT pasymHas
neperpyska nomexamu.

Knaccudukaums aHanormyHa 4.2, Ho BCe KaHarsbl UCNbITbIBAOT NapannensHo, Kak B 4.4 n 4.5.

McnbiTaHne Ha uvcnonb3oBaHME MNPOBOAHUKA KapawuoBepcun/gedombpunnauun B KadecTse
sense/pace nHanMdepeHTHOro BLINO UCKMNIOYEHO, MOCKOMbKY B HACcTOsILLee BpeMs HeT U3genuin C
Takon QOyHKLMEN, U ManoBEPOATHO, YTO OHO ByaeT paspaboTaHo. BbiNo COYTEHO, YTO OCTanbHble
UCNbITaHMA JOCTATOYHO MOKPbLIBAKOT 3TO TpeboBaHue.

Mocneaytowme NyHKTbI KacatoTCA BO3AENCTBUSA HA u3genue nonen, Kotopble MOryT BO3HUKATb B
TeyeHne AnutenbHoro BpemMeHu. OgHako B TeYeHMe KOPOTKMX MepuMogoB MOryT BO3HMKaTb Gonee
BbICOKME MOMS OT JIOKanuM30BaHHbIX WCTOYHMKOB MNEPEMEHHONO MAarHUTHOrO MOMsA, TakMx Kak
MeTannogeTekTopbl UNU NPOTUBOYIOHHbIE YCTPOMCTBA. MOCKONbLKY BO3AENCTBUE TakuxX Mornewn, Kak
oxupaeTcs, Oyoer KpaTkOoBpeMeEHHbIM, 4.3 npoBepsieT Hanvyine HeUcnpaBHOCTEW, KOTopble
COXPaHSATCA TONbKO NOCMe yCTpaHeHWs BO3AENCTBUA.

OhbekTbl  BbICOKOYPOBHEBbLIX JIOKANM30BaHHbIX MNEPEMEHHbIX MAarHUTHbIX MNOMEen  MoryT
BO3HMKaTb M3-32 HanNpsXXeHUn, UHOYLMPOBaHHbLIX B NMPOBOAHUKAX, UM U3-3a MOMen, NpoHUKaoLWmnX

HenocpenCTBEHHO Yepe3 kopryc nmnnaHTunposaHHoro DUT. MNpamon acpdekT onuceisaeT 4.8.
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Ha yactoTax HMXe HECKONbKUX Kurorepu ucnoitaHne B 4.3 oxBaTbiBaeT HANPSKEHUS, KOTOPbIE
MOryT ObITb ranbBaHu4ecku (nNpoBogumo) nogkntodeHbl K DUT naumeHTOM, npukacalowmmcs K
Kakomy-nmbo GbITOBOMY YCTPOWMCTBY.

4.4 npoepsieT TepaneBTUYECKOE MOBefeHue, 3asiBIeHHOe W3roToBUTENeM, Mpu Hanmyuu
BHELLHMX HeMNpepbIBHbIX MOMEX.

Knaccudukaumsa aHanormyHa knaccudukaumm B 4.2, HO BCe KaHanbl WCNbITbIBAOTCS
napanneneHo, kak B 4.3 n 4.5. lNonoca 4actoT 3akaH4yMBaeTca Ha 167 kI, Tak Kak Bbllle 3TOWM
4YacToThbl UcnbiTaHne B 4.5 NokpbiBaeT Heobxoanmoe TpeboBaHue.

McnblTaHne Ha wucnonb3oBaHMe MNPOBOAHUKA KapauoBepcun/gedubpunnauum B KadvecTBe
sense/pace nHanddepeHTHOro OLINO MCKMNIOYEHO, MOCKOSIbKY B HACTOsILLEE BPeEMSI HET M3genui c
Takon OyHKUMEN, N ManoBEPOSATHO, YTO OHO ByaeT paspaboTaHo. Bbio COYTEHO, YTO OCTarbHblE
NCMbITAHNSA JOCTAaTOYHO MOKPLIBAKOT 3TO TpeboBaHue.

Kak onucaHo paHee, COOTBETCTBYKOLIME MONS MNpeacTaBfeHbl B 3TOM MCMbITaHMM B Buge
BBOANMbIX HanpshkeHW. [ockonbKy nosioca 4acToT nepekpbiBaeT Mosiocy YacTtoT PU3NoNormyecknx
CUrHanoB, Npy MEANEHHOM MOBbLILLEHUN YPOBHSA HaNpsXXeHUsa B KakoW-TO MOMeHT DUT MOXeT Ha4yaTb
BOCNPUHUMAaTL nomexu. o mepe ganbHenWero yBennyeHus amnimTydbl CurHana MoXeT Mpon30nTH
OAHO UITN HECKOJIbKO U3MEHEHUIN B TEpANEBTMHYECKOM NMOBEAEHUN M3-3a HEDOMbLUNX N3MEHEHUN (UK
LyMa) B BOCNPUHUMAEMOM CUTrHane Unn criydanHbliX sSIBIIEHUA B KPUTEPUAX BOCNIPUATUS.

OTOT nogpasgen npoBepsieT peakumio U3Oenus Mpu BCEX HANPSPKEHUAX A0 YKa3aHHOro
MakcMmarnbHOro ypoBHA. Takum obpasom, OyayT BbisBreHbl NobOble U30NMpOBaHHblE Ob6nacTu
BNUSHUA UMK Henpuemsremas HeonpeneneHHocTb. M3MeHeHne TepaneBTUYECKOro noBeAeHus B
pexXMM MOMeX, KakK 3TO XapaKTepusyeTCs W3roToBUTenemM paccMaTpuMBaeTCsl KakK KIMHUYECKM
npuemrnemoe W3MEHeHue, npu YCnoBWUW, 4YTO MNEepexod 3aBeplweH B [OMyCTUMLIX npeaenax,
YCTaAHOBMNEHHbIX KPUTEPUAMU COOTBETCTBUSA JAHHOIO NOAMNYHKTA.

B HacToswem ctaHgapTe 6bI0 ycTpaHeHo TpeboBaHMe 0 nepexoae U3genus B pexnum nomex B
TeYyeHue onpegeneHHoro nepuoga BpemeHn. OBOCHOBaHME 3TOr0 ABOSAKOE: BO-MEPBbIX, CKOPOCTb
NM3MEHEHMSA UCMbITAaTENBHOrO CUrHana He ykasaHa, 4ToObl NpeaocTaBuTb U3roToBuTENnaM csobony
BblGOpa Npu CTPYKTYPUPOBAHUN MX UCMbITAHUA, W, BO-BTOPbIX, MEPEKIIOYEHNE PEXUMOB, KOrga OHO
NPOVCXOANT, KOHTPONUPYETCA BCTPOEHHbIM MPOrpamMMHbIM  OBGecrnevyeHmeM B COBPEMEHHbIX
n3genunsax, n 9To NPoOMUCXoauT B TeYeHNe MUNMNCEKYH, HAMHOIO Kopoye cepaeyHoro Luukna.

4.5 npoBepsieT HaNM4Me N3MEHeHU B TepaneBTUYECKOM NOBEAEHMM, BbI3BAHHbLIX NOMEXamMu OT
MOLYNMPOBaHHbIX curHanoB. Tpebyemas knaccudpukaums aHanorn4Ha knaccudmkaumm B 4.2, HO Bce
KaHanbl UCNbITbIBAIOTCA NapannenbsHo, kak B 4.3 1 4.4.

UT0 KacaeTcs yacToT go 1 kl'u, To 60NBLWMHCTBO NOMEN OKPYXKaKoLLEN Cpeabl, BCTPEYaLWNXCS B
3TOM AunanasoHe, SBASTCA HenpepbiBHbBIMW BOSIHAMW MO CBOEW Npupode, a He npeaHamMepeHHOo
MOLYNMPOBaHHbIMK. [lO3TOMYy WUCNbITaTeNbHbIE CUrHanbl NPeACTaBnAslT CcoboW  HenpepbiBHYHO
CUHycOMAanbHy0 BOSMHY. OTU UCMbITaTeNlbHbIE CUrHanNbl HAXoOATCS B M3MEPSIeMOW Nnonoce 4acTtoT

ncnbiTyemblX n3gen nn.

93



94

FOCT ISO 14117-2022
(npoekm, RU, dopabomaHHasi pedakuyusi)

Mogynsauus, ocyuwecTtBisemas WCnbiTatenbHbiM  MHTEPEHEPEHLMOHHBIM  CUTHANoM, uMeeT
3HauYUTENbLHOE coepxaHue rapMoOHUK, MepekpbiBalollee cogepkaHue curHanos 3KI. DUT moryt
ObITb YyBCTBUTESMbHbI K HEKOTOPbIM M3 3TUX YACTOTHbIX KOMMOHEHTOB MO BECKMM M MOMe3HbIM
npnunHam. DUT o06blMHO MMEKT pexmm nomex, 4ToObl rapaHTMpoBaTb, YTO OHM oGecneuyvBatoT
CTUMYNAUNIO C (PMKCUPOBAHHOW CKOPOCTbIO, @ He nogaBnAlTcs 60nbWMM cUrHanomMm nomex. Takmm
o6pasom, ucnoitaHne B 4.5.2 gonyckaeT TaKyt peakuuio, ecriv pexum BMelLaTenbCTBa onucaH B
pykoBoACTBE Bpava.

[na wvcnblTaTenbHbIX CUrHaNoB ¢ Hecywen vactotom ot 1 go 150 klu: ykasaHbl [OBe
anbTepHaTUBHbIE CXEeMbl MOAyNAuMM, 06e U3 KOTOpbIX SBNAOTCA MMMYSbCHbIMK, MOCKOMbKY
OOMbLUMHCTBO MCTOYHMKOB MOMEX MMENT MMMYNbCHY0 Moaynsumio. Mogynauus npegcrtaBnsaeT
CcobON WCTMHHBLIN CTPOOMPYIOLWNA CUTHAN WM MAaBHO BKNOYaeTcd M Bbiktodaetcsa. Cepun
UMMYyNbCOB CHabXXeHbl BpPEMEHEM HapacTaHust U chnaga ormbawowen 10 mMc Ona yMEHbLUEHWUS
NPUCYLLMX KOMMNOHEHTOB ©6a30BOI NOJIOCHI.

Ha yactotax Bbiwe 150 kU uchiblTaTeNbHbIA CUrHaM MOOENUPYET CaMyld HU3KYID 4acToTy
MOAYIALMMK, UCMONb3YEMYIO B paguoBeLLaTeNbHbIX NepegaTtynkax ¢ aMmniMTygHon Mogynsunen, 4yto
cumTaeTca Haubonee KpUTUYHBLIM crydaem ans DUT. Yactota moaynsumm ucneitaTenbHOro curHana
yctaHoerneHa Ha 130 Iy, 4yToObl n3bexaTtb rapMoHuk kak 50 Iy, Tak n 60 'y ceTeBbIX MCTOYHMKOB
nutaHna. Cambln CcunbHbIN 3peKT BO3HMKAET Mpu MONHOM mogynsdumn. Bo Bpemsi ucnbiTaHus,
4YTOObI U3bexatTb NOOOYHLIX APAEKTOB OT YPE3IMEPHOM MOOYNAUMWU, UCMbITaTeNbHad MOAYNAUUA
yctaHaBnueaetcs Ha 95 %.

KpuBas ucnbiTaTeNbHOrO curHana MmeeT HECKONbKO YIMOBbIX TOYEK AN yyeTa pasfiMyHbIX
coobpaxeHun. B gmanasoHe yactoT oT 3 kKl'y o 1 My ypoBHM HanpspkeHust BbIBOOATCA U3 MOMeEn
obLwenocTynHbiX atanoHHbIXx ypoBHen EC/519/99. Onu pawT npeacTtaBneHne o6 obnactsx, ¢
KOTOpPbIMKU LLUMpOKaa OOLLECTBEHHOCTb MOXET CTafkMBaTbCA B TedeHue OMUTENbHOro nepuoaa
BpemeHn. [Ons vactot Bbiwe 100 kly pekomeHgauua EBponenckon KomMmuccum [onyckaet
MOBbILUEHHbIE TMWKOBbIE 3HAYEHWA MO OTHOLIEHUID K CpeAHEeKBagpaTUYHbIM 3HaYeHuaAM. 3To
yunTbiBaeTcsa B 4.5, npegnonaras 4O NATU OOHOBPEMEHHbIX CUrHaNoOB ¢ aMnianTygHOM Moaynsiumen,
KOTOpble B COBOKYMHOCTM COOTBETCTBYIOT CpefHeKkBagpaTU4HOMY OMOPHOMY YPOBHKO (T. €. OO0
OTHOLLEHUSA MWKOBOrO 3HAYeHWUs1 K CcpegHeKBagpaTUYHOMY 3HayYeHuto, He npesblwakowemy 5,6). B
ananasoHe ot 1 go 10 MI'u ucnblTaTenbHbIA CUrHan NPeacTaBnseT TUN BO3AENCTBUS, OXUOAEMOro
OT paguonepenatyukoB. Beiwe 10 MIMy mcnbiTaTeNbHbIA CUTHAN OrpaHUYeH 3Ha4YeHUsIMU, KOTopble
cunTalTCAa pasdyMHbIMU NPaKTUYECKMMN NpeaenamMmm 3alnThbl.

TpeboBaHue B ananasoHe 4actoT oT 10 go 385 Mlu, 4.5.4, 3amMeHSeT TKAHESKBMBAIIEHTHbIE
NMHTEpdENChI, Ncnornb3yemMble Ha 6ornee HU3KMX YacToTax, MHXEKUMOHHON ceTbto 50 Om.

NcnbiTaHns Ha nHxekTupyemoe HanpsikeHue Bbiwe 385 My meHee npuemnemsl, n Tpebyetcs
MEeTOA MchbiTaHui B GnwkHen none. Lenb ncnbitaHnsa onwkHero nonga Bbilwe 385 Ml coctout B
TOM, YTOObI OLEHUTb BO3AENCTBUE MOPTATMBHbLIX NEpeaaTyMKkoB B HEMOCPeaCcTBEHHOM 6nM30ocTh OT

DUT. Ot metogbl ObinM paspabotaHbl go nybnukauum AAMI PC69:2000, 4ToGbI Hamnyywmnm
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obpa3oM oOueHUTb BO3AENCTBME MNOPTATMBHbLIX MNEepedaTynkoB, B MEPBYHO O4Yepedb COTOBbIX
TenecgoHoB. B HacTtoswee Bpema (B 2016 rogy) B YnpasneHuu No CaHUTaApHOMY Haasopy 3a
KayeCTBOM MuLEBbIX NpoaykToB u megukameHtoB CLUA npoBogaTca wuccnenoBaHus, 4ToObI
onpeaennTtb, COOTBETCTBYET IM MUCMbiTaHue OnwkHero nonst Bbiwe 385 Ml BO3gencTBuio
COBPEMEHHbIX COTOBbIX TenegoHoB. NpeaBapuTenbHble pe3ynbTaThl Nokasanu, YTo HanpsSXKeHHOCTb
nonsa, nepepaBaemas B DUT B pesynbtate wucnbiTaHust OGnwkHero nons, 6onbwe (T. e.
KOHCepBaTUBHA), YEM HaNPSPKEHHOCTb NOSIS, UAMEPEHHas C UCMOMNb30BaHNEM COBPEMEHHbIX COTOBbIX
TenedoHoB.

DUT BmecTe cO BCeMM ero nPOBOAHWKaAMW MOMELLAT B COMSHOW pacTBOp, KOTOPbIA
npegcraeBnsieT cobor TkaHb Tena U ee 3SKpaHupylllMe CBOWCTBA, WM MNOoABEprawoT BO3LEWCTBUIO
OnwxHero nonsi anekTpuyeckoro aunons. McnbiTbiBaloT ABa YPOBHS BO3devcTBuA. bornee Huskui
YPOBEHb WU3Ny4YeHus obecnevmBaeT pasyMHyl0 rapaHTuMiO HesaTpoHyton dyHkumm DUT npwm
BO3OENCTBMM MOOWIMBbHLIX TenedOHOB BbIXOAHOM MOLWHOCTLIO 2 BT Ha pacctosHumn 15 cwm.
CooTtBeTcTBME MO pesynbTataM 3TOr0 MCMblTaHWUs sBnAeTcs obssaTtenbHbIM. [JONOMHUTENbHbIN,
Bonee BbICOKMIA YpOBEHb U3NyyeHuss obecneymBaeT pasyMHYK rapaHTUIO HEe3aTPOHYTOM (PYHKLMK
DUT Ha pacctosiHum 2 cm, koTopas npeacTaBnsieT cobon MoOUIbHbIN TenedoH, pacnosiOXEHHbIN
HENnoOCpPeACTBEHHO Ha MNOBEPXHOCTM YenoBeYyecKoro Tera u He TpebyeTcs ANsi COOTBETCTBMUSA
TpeboBaHuAM. McnbiTaTenbHbIM CUrHan MogynupyeTcs Ans Toro, 4ytobbl ero He nepenyrtanu C
yaapamu cepgua.

UcnbiTaHne Takke obecnevvmBaeT pasyMHY0 rapaHTMIO COBMECTMMOCTU B JarnbHeM norne (T. €.
3a npegenamu nodbix orpaxgeHun) Ha MecTe MOLUHbIX NnepefaTynKoB, TakMX Kak 6asoBble CTaHLuUK
MOBunbHbIX TenedoHoB. Kak 1 B apyrux nognyHkrax, 4.5.4 TpebyeTt npoBepkn Ha nobble N3MeHeHUs
TepaneBTUYECKOro NOBeAEHMS, BKNOYAs Nepexoq B peXnum noMex ¢ MKCMpPoOBaHHON CKOPOCTLIO.

4.6 obecneumBaeT 3alnUTy OT BO3AENCTBUA Cnabblx MarHUTHbIX nonen. Ecnu DUT cogepxut
MarHuTHbBIN  NepekniyaTenb, 3TOT MepeknovaTenb He [JOMMKEH aKTMBMpoBaTbCA  cnabbimu
CTaTUY4ECKMMN MarHUTHbIMW NOMAMU, BO3OEWCTBUIO KOTOPbIX MOXET noaBepraTbCA MNaLMeHT.
MpyMmepoM MOXET CHYyXWUTb MarHutHas mnosioca, wucnonb3yemas pnns repMmeTvsaumm OBepen
xonogunbHuKa. TpaguumMoHHO 3TOT nNpegen nons 6bin yctaHoBneH Ha yposHe 1 mTn (10 raycc).

4.7 onpepgensieT 3awWwmTy OT BO3gencTBus Bornee cunbHbix (50 MTN) cTaTMYeckux MarHUTHbIX
nonen. 3TM MarHUTHbIE NONS MOTyT HaBcerga HapywuTb paboTy umnnaHtupyemoro DUT. Ecnu DUT
COAEPXUT MarHUTHbIM MNepekrnYaTenb, MnoBeeHne w3genusl, BeposiTHO, OyaeT Uu3MeHeHo B
NPUCYTCTBUM MArHUTHOrO nons. Hanpumep, MoXeT ObITb akTUBMPOBaHa TENEMETPUA NN OTKIOYEHa
Tepanus. M3rotoBuTtens OOMKEH OLEHUTb OMAacHOCTb ANdA nauueHTa, KOTopas MOXET BO3HUKHYTbL B
pe3ynbTate HenpegHamepeHHOro 3amblkaHWsi MAarHUTHOrO BbIKMNOYaTENSA, B pamMKax oOLen oueHKu
pucka. OpHako, Kak TONMbKO CWMbHOE MarHuTHoe none O6yaeT yAaneHo, wusgenue LOIMKHO
yHKUMOHMPOBATL TakK Xe, Kak n Ao Bo3aencTteus, 6e3 perynmpoBku. NoaToMy nsmeHeHune B pabote
DUT, koTopoe MOXeT ObITb YCTPaHEHO C WCNOMb30BaHMEM nporpaMmmupoBaHus, Oyaet

paccMaTpnBaTbCA KaK OTKa3 Afid 3TOro ncnbltaHus.

95



96

FOCT ISO 14117-2022
(npoekm, RU, dopabomaHHasi pedakuyusi)

4.8 npoBepsieT HanuuMe HeobpaTUMOW HEUCNPABHOCTW, BbI3BAHHOW MPSIMbIM NPUMOXEHNEM
M3MEHSIIOLLMXCH BO BPEMEHU MarHUTHbIX nonen Kk DUT.

4.2—-4.5 npennonoXnm, YTO OCHOBHOE BNUSIHWE MPUKNaablBaEMbIX N3MEHSAIOLLNXCS BO BPEMEHN
3NEeKTPOMAarHUTHLIX MONen oKasblBalT UHAYLMPOBAHHbLIE HAaMPsPKEHWUS U TOKM B BbiBOAAX M3Oenud,
KOoTopble, criegoBaTenbHO, MpeAcTaBneHbl B BuAE BBOAWMbBIX CUTHANOB ToKa W HaNpsXeHus.
UcnbiTaHne, onncaHHoe B pasgene 4.8, rapaHTUMpyeT, YTO U3MEHSIIOWMNECS BO BPEMEHN MarHUTHbIE
nonsi, KOTOpbIM MOXET noABepratbCs OOLECTBEHHOCTb, He BbI3blBalOT cboeB B paboTe wm3-3a
NPsIMOro BO3AEWCTBUSA MOMS HA BHYTPEHHIOK CXeMy WM KOMMOHEHTbl usgenusa. B obwen
obLlecTBEHHON cpeae BO3AEWCTBME MArHUTHbIX MOMIEN Ha 4YenoBeka OrpaHU4YeHo pPsaoMm
MEXOYHapOoAHbIX CTaHOAapPTOB WM pekomeHgauun. Ha 4dactoTax oT Heckonbkux KIy go 100 My
o0 EeMNPOBbIE OrpaHNYEHMS], KaK MPaBuIio, YyCTaHaBNMBAKOTCA Ha MOCTOSAHHOM YPOBHE MONs BO BCEW
nonoce 4actot. [nsi nokanu3oBaHHbIX MOJEN, O4EeHb ONM3KMX K 06OpyAOBaHUIO, rEeHepupyrowemy
MarHMTHoOe rorne, 3TOT npenen cooTBeTcTBYeT npumepHo oT 100 go 150 A/m cpeaHekBagpaTuyHoOE
3HayeHne (Hanpumep, npegen |IEEE cocraBnaetr 163 A/m). B sTom amanasoHe 4acToT OaHHbIN
npegen npeacraBndetr cobon Haubonee 3KCTpeMarnbHOe [ofe, KOTOPOMY, BEPOSITHO, OyaeTt
noggepraTtbCsl MMMNNaHTMpyemoe umagenue. YpoBeHb nons 150 A/M Takke 6rM3ko cooTBeTCTBYET
ucnblTaTenbHbIM  ypoBHAM Hanpsbkennst 4,3. lMone 150 A/M cpegHekBagpaTU4HOE 3HAYeHME,
NMPUNOXEHHOEe K WHAOYKUMOHHOW neTne nnowaabto 200 cm?, 6ygeT wHAyuupoBaTb pasmax
HanpskeHna 1,33 B npu 20 kl'y, NMHENHO BO3pacTaoWmin C HaCTOTON, YTO OYEHb NOXOXE HAa YPOBHU,
ucnonb3yemble B 4.3. ATa HanpsbkeHHOCTb nons, 150 A/Mm, Takke pekoMeHayeTcs B KavyecTBe obLiero
mcnbiTaHna B 1SO 14708-1:2014. Bbiwe 100 kly none napgaeT NUHENWHO, 4TOOLI NPeAcTaBuTb
BEPOSATHbIE MOMS OT MOTEHUManbHbIX MCTOYHMKOB MOMEX. McnbiTaHue 3aBepluaeTcd Ha 4actoTe
140 k4, NOCKOMbKY BbILLE 3TOM YaCTOTbl HE CYLLECTBYET 3HAYUTENbHbLIX UCTOYHUKOB (MPUMEHEHWI C

WHOYKUMOHHOW NeTnein), NpMBoaALLNX K BO3AENCTBUIO HA OOLLECTBEHHOCTb.

A.2 ObocHoBaHue TpebOBaHMW K MUCNbITAaHUAM AnNA nonocbl 4Yactotr 385 MIy < f <
3000 Ml'y (cm. 4.9)

A.2.1 O60CHOBaHME KOHTPONbLHOM TOYkn DUT

OneKkTpoMarHuUTHble MOMA Py4YHbIX MepegaTymkoB, paboTalwmux B AuanasoHe  4acToT,
OXBaTblIBAEMOM HACTOSALWMM CTaHAAPTOM, BMSAKOT HA WMMNNAHTMPOBAHHbLIE KapAMONormyeckme
n3genusa rnaeHbiM 0Opa3om 3a CYET nepedayvn 3Heprum OT MoNs K NPOBOAHMKY Ha coeanHuTene
kapanoctumynatopa wnn WKO. CoeanHutenbs npoBogHuKa B ¢opMe wWwTbips (HAKOHEYHMK) B
ogHokamepHom DUT wunu coeguHuTenb npoBogHMKa B ¢opme wWwTbips (HAaKOHEYHWK) NpaBoro
Xenygoyka B MHoronposogHukoBom DUT onpegensetcsa kak obuias Toyka oTcyeTa, NOCKOMbKy 3TO
onpeaeneHne AoMKHO OXBaTbiBaTb OOMbLIMHCTBO M3genuin. Ecnn mHoroBoaHmnkoBbin DUT He nmeet
nopta Ang NpaBoro Xenyaoyka, N3rotToBUTENb AOMKEH OnpefenuTb U 3a00KYMEHTUPOBATbL TOYKY B

coeuHUTEnNe, KOTopas CNYXUT KOHTPONbHON Touykon DUT.
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A.2.2 O6oCcHOBaHMe paaMo4YacTOTHON MOAYNALUU

OcHoBHbIM P4 B3aMmogenctBueM B WMMNNAHTUPOBAHHbLIX KapAWOMOrMYEeCKUX U3fenusx
ABMSETCA  reHepauuss napasuTHbIX  CUrHanoB  9NEKTPOMAarHUTHbIX  MOMEeX  MOoCpencTBOM
HexxenaTtenbHOM AemMoaynsaumm BbiCOKOAMNIUTYAHbIX PY curHanoB Ha BbiBOAAX CTUMYISLMM.
[MapasuTHble cuUrHanbl 9NEeKTPOMarHUTHbIX NOMEX, KOTOPble MOXOXM Ha MyNbCUPYIOLLMIA cepaeyHbIn
CUrHan, BOCNPUHUMAaEMbIA KapaMOnornyeckum nsgenmemM, ckopee BCEro, BbI30BYT B3auMOLENCTBMIE.
PY mogynauua ong ucnblTaHWA, yKasaHHbIX B HacTOdAWEM cTaHaapTe, npeactaBnseT Hauxyalum
cnyyam, UCMomnb3ysi 4acToTy W LUMPUHY WMNYMbCa, KOTOpble MOAENupyT dusmnonorndeckme
XapaKTEPUCTUKM CcuUrHana W, Kak CrneactBue, HaxXOOATCA B npefernax nosiocbl NponyckaHus
umnnadtTupyemoro DUT. TunnyHble Mogynsaumm CUrHanoB YCIyr CBS3U Bbl3bIBAKOT MEHbLUME MOMEXM,
YyeM MOOynAuMs, yKazaHHasi B HACTOSILLEM CTaHOapTe.

A.2.3 O6ocHOBaHue Ans AONOSIHUTENbLHOIO UCNbITAHUA XapaKTepPUCTUK

YpoBeHb MowHocTn 120 MBT, onucaHHbIM B HacTosileM cTtaHgapte, obecneunBaeT BbICOKUN
YPOBEHb YBEPEHHOCTU B TOM, 4YTO MMMnaHTupyemoe DUT He OGydeTr nogBepXeHO BO3AENCTBUIO
AMEKTPOMArHUTHbIX U3fyYEHUN OT PYYHOro UsnyyaTtensa Ha paccTosHuM 15 cMm. N3rotoBuTeNnb MOXET
BbIMOMHUTL  AOMONMHUTENbHBIE  UCMbITAHUA  XapakTepUCTMK, 4YTOObl  NPOLEMOHCTPUMPOBATH
HEBOCMPUNMYMBOCTb, HE3AaBMCUMO OT PacCTOSIHUA pasdenieHust.

A.2.4 O60CHOBaHMe ypOBHEN UCTbITaTENIbHON MOLLHOCTHU

lNepBoe nagaHne HacTosero ctaHgapTa 6bio YactniyHo ocHoBaHo Ha ANSI/AAMI PC69:2007
[15] (BTOpOE usgaHue). MNMpueeaeHHoOe HWXKe 0BOCHOBaHME AaeT npeacraBrneHne 0 MUHUMasbHbIX U
OONOSTHUTESNbBHbBIX YPOBHAX MOLLHOCTUW, OO KOTOPLIX ObIfIM UCMbITaHbl yCTapeBLne U3gennsa B pamkax
ANSI/AAMI PC69:2000, n coxpaHsieTcs ¢ Lenblo MHOPMUPOBaHUA MNonb3oBaTtenen ob6 asonounn
HacTosLlero ctaHgapTa.

YPOBHM MOLLHOCTU ANMNOMBHOW aHTEeHHbI, yka3aHHble B ANSI/AAMI PC69:2000, 6binv nony4yeHsb!
M3 WN3MEPEHUN pPaOMOYACTOTHbLIX CUrHanoB, MOAKMIOYEHHbIX K npubopHonm naHenn DUT ¢
YCTAHOBMNEHHbIMM MNpOBOAHMKaMn. Ha guarpamme Ha pucyHke A.2 nokasaH pesynbTaT
3KCNEPUMEHTOB, B XOA€E KOTOPbIX M3Mepsriacb MOLHOCTb AUNOMbHON CETU, KOTOpas MHAyuupoBana
Takoe >Xe MNUKOBOE HanpshkeHue Ha NPOBOAHUKAX CTUMYISLMU, KOTOpoe co3daBariocb COTOBbIMU
TenedoHamun. [Ana nsamepeHnsa HanpskeHUs curHana anekTpoMarHUTHbIX NOMeX, MHAYLMPOBAHHOMO
Ha BUNONSPHBIX U YHUNONAPHbBIX MPOBOAHUKAX CTUMYNSALUN, UCNONb30BaNnCb KapauoCTUMYNATOPbI U
aHanusartop cnekTpa. Kapanoctmmynatop n npoBOAHUKM CTUMYNSLMM Oblniv NOMeLLEHbI B pe3epByap
C CONsAHbIM PacTBOPOM B COOTBETCTBUM CO crieumdumKaumssMmn NpoToKoma OMMOMbHBbIX UCMbITAHUNA.
MMvKkoBblE HaMpPsPKEHUsA, WHAyuupyemble 6GecnpoBofHbIMM TenegoHamMmu Ha NPOBOAHMKAX AN
CTUMYNALNN, U3MEPSANNCH C UCMONb30BaHNEM [BYX OpueHTauumn tenedoHa, korga Kkaxabln TernedoH
nepemMeLyancs Bgonb ocen X n'Y, 4tobbl onpeaennTb TOYKY MakCMManbHOW CBA3W curHana. B ogHon
opueHTaumm TenedoH Haxogunca nog yrnom 30°k onopHou pewletke TenedgoHa, nNpu 3TOM
HaKOHEYHMK aHTeHHbl Obln NpwxaT K pelwleTke. Bo BTopon opueHTauumn TenedoH, onuparLwuncs Ha

OMOPHYIO peLueTky, Obl1 NpunogHAT Ha 5 cm, 10 cm mnm 15 cmM Hag KapOuoCTUMYMSITOPOM, a OCb
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aHTEeHHbl Obina napannenbHa MOBEPXHOCTU CONAHOrO pacteBopa. [unonbHble  aHTEHHbI
pacnonaranuce B 2,5 cM OT KkapguoctTumynsitopa U nepeMmewianucb BAonb ocern X m Y ans
onpeaeneHnst TOYKM MHOYKLUUN NMKOBOrO HanpshkKeHus Ha NPOBOAHMKAX KapamocTumynsatopa. B Touke
MaKCUManbHOro COeAMHEHUS MOLLHOCTb AWMOSIbHOW CEeTUM perynvpoBanacb B COOTBETCTBUU C
HanNpsPkeHNEM, BbI3BaHHbIM MPOBOAHMKOM, WU3MEPEHHbLIM OJ11 KOHKPETHOro COTOBOro TernedoHa u
pacCTOAHUS.

OTn 3KCNepuMMEHTbI MoKasanu, YTo Ans COOTBETCTBUMSA MaKCUManbHOMY WHAYLMPOBaHHOMY
HanpsbkeHuto, HabngaeMoMy OT COTOBbIX TenedOoHOB, PACNONOXKEHHbIX HAa paccTosiHun 15 cm oT
DOaHKkn KapamocTumynaTopa, TpeboBanacb MakcMmarnbHas Ymuctast MowHocTb gunonsa 120 mBT. O1un
SKCNEPVMMEHTbI TakkKe MPOAEMOHCTPUPOBaNW, YTO OOMOSNHUTENbHbIE YPOBHU WUCMbITAHUA AWUNONEW
8 BT n 2 Bt obecneunBaot 6onee BbICOKOE HaMpshKEHWE HA MPOBOAHMKAX, YeM y GecrnpoBOAHLIX

TenegoHoB, paboTaloLwmnx HENOCPEACTBEHHO PSAOM C KAPANOCTUMYIISITOPOM.
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PucyHok A.2 — M3amepeHmns YMCcTon MOLHOCTU Annonen (pacctosHue Mexay aunonsamm = 2,5 cwm),
nposegeHHble ans ANSI/AAMI PC69:2000

YpoBeHb uucton MowHoctn pgunons 40 MBT, ykasaHHbin B  ANSI/AAMI  PC69:2000,

obecneynBan COBMECTUMOCTb MMNNAaHTUPOBAHHbLIX KapAUnoorn4eckmnx nsgenun c nopTaTuBHbIMU
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TenedoHamu 6ecnpoBogHon 1 nepcoHanbHon cesasun (PCS) [Hanpumep, IDEN, MIRS, USDC (TDMA-
50 Ha 800 MIu), CDMA (CDMA Ha 800 Mly), GSM (TDMA-217 Ha 900 Ml u), MK (TDMA-217 Ha
1900 Ml'u)] n apyrumum nopTaTUBHBIMKU NepegaTynNKkaMmn aHanorM4HOM MOLLHOCTU, Korga nepegaryuk
HaxoAWncs Ha PacCToAHUN He MeHee 15 CM OT UMNIaHTUPYEMOro U3nenus.

B 1O Bpewms, korgoa Obino paspabotaHo TpeboBaHue kK wucnbiTaHno 40 mBT ANSI/AAMI
PC69:2000, coTtoBble TenedoHbl OblNMM B OCHOBHOM FOMOCOBLIMW YCTPOMCTBAMU U MCNOMb30Banu
MOTOKWN AaHHbIX TONTbKO BO BPEMS PETUCTPaALIMM UITN CETEBOW CUHXPOHU3ALNN.

B Havane 1990-x rogoB GSM 3ameHun aHanoroBble W cTapble UMAPOBbIE TEXHOMOMMN B
cotoBon (850 MI'L) nonoce u Mor nepefaBaTb MUKOBbIE WMMMYMbCHBIE MOLLHOCTM B 3TON HUXHEN
nonoce 2 BT. XoTa obuwue ycpeaHeHHble MO BPEMEHN YPOBHW MOLLHOCTU nepegadv, BO3MOXHO, CO
BPEMEHEM B LIENIOM CHU3WUMUCHb M3-3a MOBbLIWEHUS MAOTHOCTU CETU U MUrpauun ycrnyr B BepXHUe
(PCS) omManasoHbl, MakCuMasnbHO BO3MOXHbIE (MUKOBbIE UMMYIbCHbBIE) YPOBHU MOLLHOCTM B COTOBOM
(850 MI'y) nonoce 3HaunTenbHO Bo3pocin. Kpome TOro, BKMOYEHME HECKONbKUX NepenaroLmx
aHTeHH (ansa nogaepxkn kaHanoB Wi-Fi n Bluetooth), asontoumst dopm-dakTopoB, Ucnonb3oBaHmne
Bbornee BbICOKMX CKOPOCTEW nepefadv AaHHbIX Ans obneryeHuss nepefayv LaHHbIX U OOCTyna B
NHTepHeT, a Takke wucnonb3oBaHMe OecnpoBOAHbLIX TFApHUTYpP npuBenu K 6Gonee CrioxHoOW W
pa3HOOBpPa3HON CXeEME UCMOSb30BaHUS 1 BO3AENCTBUA.

MpoTtokon TexHonorun GSM onpeaenseT, 4YTo permctpaumsi, ceteBasi CMHXpoHM3auus n obmex
MHopMaumen MOoryT nepBOHa4yarbHO BbIMOMHATLCS MPU MUKOBbLIX YPOBHSIX MOLLHOCTM Mnepepaudu
UMMNYIbCOB (XOTS YACTO TOMbKO ANsi O4EHb KOPOTKOW cepumn MmMmnynbcoB). MNonb3oBaTens MOOGUNBHOMO
TenecoHa odveHb crabo KOHTponupyeT 3Ty nepedady M obMeH OaHHbIMM, U ON9 NauWeHTOB C
KapOunocTuMynsaTopaMmn Takume BblOpOChl MOryT npencTtaBndaTb 3HAYUTENbHO OOMbLUYKD ONACHOCTb,
4YyeM Mpu MCNonb30BaHUKU Bornee cTapbIX TEXHOMOIMNA.

B Hactoqwem ctaHgapte 6binn paccMoTpeHbl ObiCTpble M3MeHeHua B PY TexHonorum u
pa3Hoobpa3un NpoAyKTOB, CBA3a@HHbIX C nopTatmBHbiMn TenedoHamn, RFID un ceteson
MHpaCcTpyKTypor Tekywero nokoneHus. B coTtpyaHmnyectBe ¢ IEC TC62/SC62A/MT23 (aBTopbl
ctaHgapta 3MC pns BHewHero MeguumHckoro anektpoobopypoBaHud, |IEC 60601-1-2) Obinun
NnepecMoTpeHbl 3HAYEHUS BO3AEWCTBUA W 4acTOTbl BO3AEWCTBMS, CBA3aHHble C NepefarLmMn
n3genuamn, KoTopble MOFYT HaxoAuTbCs B HENocpeacTBEHHOM 6nmM3ocT  OT  naumeHTa,
UMNAHTUPOBAHHOIO C U3OENUAMKM B pamMKax HacTosilero craHgapTta. PesynbTaTom 3TOM OLEHKM
ObINO COXpaHEHWEe YPOBHEW BO3OENCTBUS, OMUCAHHBIX HMXKE, HO paclUMpEHME HWKHEro npegena
4YacTOTbl ANS1 UCMbITAHUS ANEKTPOMAarHUTHON coBMecTUMocTn Ao 385 M. 3To GbINo caenaHo B 3HaK
NPU3HaHUA BHEAPEHMS MNOPTATUBHbLIX PaAMOCTaHLMK, KOTOPble B HAcTosiLee BpEMS  LUMPOKO
NCNONb3YKTCA NEepCcoHanoMm cnyx06 ObICTPOro pearMpoBaHuMs BO MHOMMX pernoHax (Hanpumep,
cnyxba pagmocessn TETRA). YpoBHW uCnblITaHU He OblN M3MEHEHbI, MOCKOMbKY B HacTosilee
BPEMSI HE M3BECTHO YCNyr, KOTopble MnpvBenu Obl K YPOBHIO BO3OENCTBUS, MpEeBbILLAlOWEMY TOT,
KOTOPbI OXnaanca Ha MOMEHT NMepBOHaYanbHOMro YCTaHOBMEHUS YPOBHS UCMbITAHWUI Ha U3nydyeHue B
4,9.
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Bo Bpemsi paspabotkm ANSI/AAMI PC69:2007 [15] ueneBad rpynna no 9feKTpOMarHUTHOM
coBmectumoctn (OMC) AAMI obcyanna ynomsiHyTble 3aecb akTopbl U pewnna, YTo AarnbHenee
yBenunyerHve 0o 120 mBT moxeT 6biTb pasdymMHbiM. 3TO TpeboBaHWe COOTBETCTBYET CYLLECTBYHOLLEN
OoTpacneBoW nMpakTUKe, Korga nepefaTynk HaxOAWUTCS Ha paccTossHUM He MeHee 15 cm oT
UMMNAHTUPYEMOro M3genus Ans pykoBoACTBa MauMeHTa U MapKUpPOBKU U3Oenui, KoTopble He
npegHasHavyeHbl Ansi  coBMecTUMocTM C  6GecnpoBogHbiMM  TenedoHamu, paboTalowmmm B
HernocpeaCcTBEHHOW ONn3ocTu.

[na [onoOnHUTENbHOrO MCMbITAHWUS XapakTepUCTUK, yKadaHHoro B 4.9.3.2, TpebytoTca ypoBHU
MOLLHOCTM aunornbHon cetn 8 BT B AnanasoHe yactoT 385 My < f < 1000 MI'y, n 2 BT B gManasoHe
yacTtoT 1000 MlNy, < f < 3000 MINy. 3TK YpOBHM MOLLHOCTU BbINM BblIGpaHbl HA OCHOBE MaKCHMMarbHbIX
YPOBHEWN MOLLHOCTW, KOTOPbIE MOTYT BbITb NOMYyYEeHbl OT MOPTATUBHBIX U PYYHbIX PaaNONPUEMHUKOB U
COTOBbLIX TENE(OHOB, NPEACTABIIEHHbIX HA PbIHKE B TO Bpemsi, korga obin HanmcaH AAMI PC69:2000.
OKcnepuMMeHTarnbHble AaHHble NMOKa3biBalOT, YTO YPOBHU MOLLHOCTM AUMOSbHOM ceTn Huxke 3350 MBT
cosgaeanu addeKT NHOYKUMKM HanpsbhkeHus ans G6ecnpoBogHbix TenedgoHoe 800 My n 900 MIw,
pacrnosnoXeHHbIX Ha paccTosHun 1,3 cm oT magenus. B nonoce 6onee BbICOKMX 4acToT TenedoHa
PCS uncras mowHoctb annonsa 101 mBT cosgaBana adhekT MHAYyKUUKN HanpshkeHnsa TenedoHa Ha
pacctosHun 1,3 cM. YPOBHM MOLLHOCTU [JOMOMHUTENBbHOrO WUCMbITaHUS npegHasHadyeHbl AN
obecrnevyeHnss COBMECTUMOCTU WMMMAHTUPOBAHHBLIX KapAMOMOrMyeckMx u3genum C  pyYHbIMU
BGecnpoBoaHbIMK TenedoHamMn 1 APYrMMM NOPTATUBHBIMU NepesaTynkamMmm aHanorM4HOM MOLLHOCTH,
KoTopble paboTtaiT 6e3 orpaHuyeHun B6MAM3M umnnaHTuposaHHoro DUT. lNoatomy B nyHkTe 4.3
HacToslero cTaHgapTa MPUMEHATCA 3TU  AOMOMHUTESIbHbIE  YPOBHM  MOLLHOCTM, 4TOObI
NPOAEMOHCTpPMpPOBaTh B Ka4decTBe obaAsaTenbHoro tpebosaHua, 4to DUT MoXeT Bblaep)KuBaTb
BO3eNCTBUE TUX ypOBHEN Be3 HeobpaTMMbIX MOCNEACTBUN NN NOBPEXOEHUA U3Oenus.

A.2.5 O6ocHoBaHMe KOHUrypauum npoBoAHMKA

KoHdurypaums nposogHuka DUT, nokasaHHast Ha pucyHke G.1, Obina BbibpaHa noToMy, YTO OHa
noaxoamT AN MCMbITaTeNbHOMO pesepByapa C COMISIHbIM pPacTBOPOM U FErko BOCMPOU3BOAUMA.
UcnbiTaHni in vitro nokasanu, 4to nepsudHas PY cBasb ¢ DUT Ha aTMx yacToTax ocyllecTBnsieTcs
yepes coeauHUTenb U3Aenusi, 1 NO3TOMY PacnofioXeHWe NPOBOAHUKA HEe ABMNSAETCS KPUTUYHBbIM Ha
9TUX UCNbITaTENbHbIX YaCTOTaXx.

A.2.6 O6ocHOBaHMe 3anporpaMMMpoOBaHHbIX NapamMeTpPoB uspenus

Wcnbitanne kak VVI, Tak n AAl pobaBnseTcs B KadecTBe anbTepHaTuBbl ucnbitaHuio DDD(R) ms-
3a CMNOXHOCTM 3MNEKTPUYECKON U3ONALMU KaMep >Xernyao4vkoB M npeacepaumn B ykasaHHOW MoAenuv
Tynosuwa. Kpome TOro, ycunutenu 4yBCTBUTENbHOCTM, MNONOCOBasi unbTpauus, umndposas
dunbTpauma M unbTpaums INeKTPOMarHUTHbIX MOMEX MAEHTUYHbI HEe3aBUCUMMO OT PEXMMOB
ucnbitaHusa VVI n AAI unn DDD.

MporpammupoBaHue, cneumanbHo Tpebyemoe B Tabnuuax 1.1 n 1.2 B npunoxenun |, nnioc

BbICOKOYYBCTBUTEJ1IbHAA HaCTpOVIKa, YKa3aHHaa BO MHOIMMX MUCNbITAHUAX, MOXeT MNpuBectn K
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BOCNPUATUIO NMPEACcepaHOro BCMfiecka Xenygodkom(amum), 4To npuMBeneT K NoOBEAEHUI0, N3BECTHOMY
Kak «be3onacHas CTUMynsiumsa», No CyLLEeCTBY, K COKpaLLEeHNI0 3aaepXXkn A—V.

370 noBefeHne He CBA3aHO C NOMEXamMu OT BHELUHUX 3NEKTPOMAarHUTHbIX MNOMNen, He U3MeHdaeT
pedpakTepHbIN Neprog, XXenyao4ykoB, cokpallaeT obwmi pedpakrepHbii nepmoa npeacepamn (TARP
= 3agepxka A-V + PVARP) u He gBnseTca npudnHOW ANga Krnaccudukauuu wusgenus  Kak
HEeCOOTBETCTBYIOLLLErO HacTosAWweMy cTaHaapTy. YCTOMYMBOCTb K TakoMy MOBeAEHUIO sBrsieTcs
anbTepHaTUBOM UCMNbITAHUIO C O4HON aKTUBHOM KaMepon 3a pas, Kak aTo gonyckaeTtcs Tabnuuen 1.1,

CHOCKa ¢ unu Tabnuuein 1.2, cHocka b.

A.3 O6ocHoBaHue pa3mepa BbIOOPKU

Pasvep BblGOpkM - OOHO m3genue SABNSETCS NOAXOAAWMM, YYUTbiBas, YTO Habnogaemblv
pa3bpoc UnM M3MeHeHne XapakTepUCTUK ANEKTPOMarHMTHOW COBMECTMMOCTM OT OOHOrO M3genus K
apyromy onpegeneHHon umnnaHtupyemon mogenn DUT 4pesBblvanHO marn. Bo Bcem guanasoHe
yacToT (0T nocTosiHHOro Toka Ao 3000 MIN'y) SMC nmnnanTupyemoro DUT nonHocTbO onpeaensieTca
BHEApPEHNEM Kak (UNbTPOB, BOCMPUHUMAIOLLMX CEPAEYHbIN CUrHan, Tak u (ounbTpoB NodaBneHus
9NEKTPOMAarHUTHbIX NomMex. OTU PUNbTPbl COCTOAT M3 MPOXOAHbBIX PaAgMOYaCTOTHLIX (PUBTPOB U
NMaCcCUBHbIX BXOAHbIX (PUNbTPOB (C UCNONb30BAHMEM BCErO HECKOSMbKUX AUCKPETHbIX KOMMOHEHTOB),
npv 3TOM BCS AanbHenwas punbTpaunsa CUrHanoB BbINOMHAETCA Ha Yune Ha OOHOW U HECKOMbKUX
nHTerpanbHbix cxemax (ASIC). [onycku KOMMOHEHTOB BHE 4YuMMNa HEBEMNWKW, a XapakKTepUCTUKK
BCTPOEHHOro (bmnbTpa B OCHOBHOM WAEHTMYHbI OT OOHOrO M3genus K ApyroMy us-3a ynpasBneHus
NPOLIECCOM MHTErpanbHOM CXeMbl, LMGPOBON hunbTpaLnm Unmn KOPPeKTUpPYLWmMX unbTpoB Ha Ymne
n apyrmx daktopoB. OTKMNOHEHUS MexXay W3AenUsiMA MeHbLUe, 4YeM OTKIMOHEHWUS, Bbl3BaHHbIE

HeonpeaeneHHoCTAMU |/|3mepeHV||7| B UCMNbITaHNAX, YKa3aHHbIX B HACTOALLEM CTaHOapTe.

A.4 O6ocHoBaHue TpeboBaHMWN K UCNbITAaHUAM B NyHKTE 6

A.4.1 3awmTa n3penus oT noBpeXaeHun, BbI3BaHHbIX BbICOKOYAaCTOTHbIM
3NEeKTPOXMPYPruyeCcKkMmMm Bo3aencTBuemM

UcnbiTatenbHass 4actota 500 kly Obiia BbiOpaHa kak TunudHasa Aanst GonblUMHCTBA
3ANEKTPOXMpPYpruyeckoro obopynoBaHus, a UCNbITaHWE CUrHaNoOM HenpepbiBHOM BOSMHbI 36 Vpp 6bIMn0
BblGpaHO Ha ocHoBe pe3ynbTtatoB paboTbl ueneson rpynnsl AAMI no SMC. CnegyeTt oTMETUTb, YTO
3TOT YPOBEHb UCMbITAHWSA, BEPOATHO, MOXET NPUBECTM K MOBPEXOEHUI0 MUOKapAda, AaXe XOTa 3TO
TEXHNYECKM BO3MOXHO B CUTyaLMu in Vivo.

OT10 TpeboBaHMe He obecneymMBaeT MOSHOW 3aLMTbl, MOCKOSbKY HanpshkKeHUss n  TOKMW,
nHaoyumpyemble B DUT BO Bpemda BO3AENCTBUA 3MEKTPOXUPYPrnK, 3aBUCAT OT PacCTOAHUN Mexay
ANEKTPOXMPYPru4eckMMmn anekTpogamu v nobon nposoaswen Yactoto DUT nnmn ee npoBogHukamu, u

XUpypr MoxeT He 3HaTb O PAaCnoJIOXKeHUN Taknx yacTen.
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A.4.2 3awuTta usgenus oT NOBPEXAEeHUN, BbI3BaHHbIX BHELWHUMU aedmnbpunnatopamu

McnbiTaHne npoBOAUTCA C  UCMNONb30BAaHMEM  Pa3fUYHbIX TUMOB  BHELUHUX CUrHanoB
aepmbpmnnsaumm, KOTopbIM MOXET NoABEpPraTbCsl NALUEHT.

WcnbitaHne 1 6bino paspabotaHo ana maydeHusa cnocobHoctn DUT BbliaepKuBaTb BHELLHIOK
aepmbpunnsaumio, nogaBaemyrd OT M3LENUK, KOTOpble WMEKT 3aTyxawlne cuHycouaanbHble
MOHOa3Hble curHanbl (Takve kak curHansl Edmark, Lown n Pantrige) nnu asyxdasHble curHansl
(Takue kak curHan Gurvich). B xoge ucnbitaHua Ha DUT nogaeTcs BbICOKOE HanpsiKeHue.

WcnbiTaHne 2 6bino paspabotaHo ana nsydeHus cnocobHoctn DUT BbigepKmBaTbh BHELLHIOK
aepmbpunnsaumio, nogaBaemyid OT uM3genus €  MOHOMasHoOM wunu  ABYX(asHOW YyCeYeHHOW
3KCMNOHeHUnansHon opMOr cCuUrHana, Mcrnonb3ysd odeHb ObICTpOe BpeMs HapacTaHusi U cnaga. B
xoge mcnbitanmsa Ha DUT nopaetcs Bbicokoe HanpshkeHue ¢ Bbicokum dV/dt.

PasnnyHble ypoOBHM UCNbITATENBLHOrO HanpsXXeHus npefHasHayeHbl ANs COrnacoBaHusa C
KNMUHUYECKUM  OMbITOM, OMWCaHHbIM B nUTepaType, KOTOPbIA Y4MT, YTO MNpU  MCMOSNb30BaHUN
YCEYEHHON 3KCMOHEHUManbHONn OpMbl BOSHbI TpebyeTcss 3HauYUTENbHO MeEHbLUas 3JHeprus
0edundbpunnauun no CpPaBHEHUIO C 3Heprven, HeobxoaMMOoM Npu MCMONb30BaHUKN 3aTyxaloLen
cuHycomaansHon dpopmbl BonHbl (Mittal n gp., 1999 [6], 2000 [7]; Bardy v gp., 1996 [1]).

PeanctmBHas nectHuMua Ha pucyHke 47 Obina paspaboTaHa Onsi NpeacTaBrieHUs TOro Xe
NOMHOro conpotmerieHns 65 Om reHepaTopy MMMynbCcoB Aedunbpunnaumm (Kak n conpoTuBreHue,
ucnonssyemoe B ANSI/AAMI PC69:2007 [15]).

Mpu paspaboTke HacTosWeEro craHgapTa ObiNo yaeneHo BHUMaHWE 3addekTam CHDKEHUS
aHeprornoTpebneHnsa,  KoTopble  MOTYT  BO3HMKHYTb  M3-3a  HanuMums  UMMNAaHTUPOBAHHOMO
Kapgouosiornyeckoro magenus. 3ToT  addekT MOXET MPUBECTM K  HEBO3MOXHOCTU  BbIMOMHUTL
nembpunnaumio ¢ ucnonb3oBaHneM BHeLIHero aedumbpunndaropa. OTOT adipekT yunTbiBaeTca Ansg
BHELLHEro MeauLMHCKOro anektpoobopyaoBaHus B pamkax IEC 60601-1. 3T1oT Bonpoc Obin npeactasneH
BpadaM-knmHuumuctam (dneHam kommteta AAMI CRMD), n ObIfio JOCTUrHYTO cornacme O TOM, YTO
CHIKEHME aHepronoTpebneHns He gaBnsaetca npobnemon. NMoatoMy aTa Tema He paccMaTpyBaeTCs B
HacTosiem cTaHgapte. Kpome Toro, ©Obina paccmoTpeHa noTeHumanbHas HeobxoaMmMocTb
KOPPEKTMPOBKM MCMNbITaTENbHOro HanpshxeHns aedmbpunnsauum (6,2). Paboyas rpynna paccmoTtpena
Tekywwmin npoekT 1ISO 60601-4-2 n obHapyxwuna, YTo NMaHoB MO YBENUYEHWUIO OOCTYMHOW SHEPrnM HET.
[Mo3ToMy YPOBHU UCTbITAHWIA B HACTOSILLEM CTaHOapTe OCTaloTCA HEM3MEHHbBIMU.

A.4.3 ®opmaT MoaynAuUM UCNbITaTeNbHOro cUrHana

lMepBoe ns3gaHne HacTosLWero ctaHaapTa BKYano Ase BO3MOXHble dOpMbl CEpUM UMMYITbCOB
moaynsumm ansa menbitadmi o 150 kMy. OguH M3 HUX COCTOAN U3 «KBagpaTHOM» CEpUn MMMYnbCOoB,
KoTopasa npeacraBnaeT cobon BKNOYEHNE—BLIKMIOYEHNE ANs Nepefadn OaHHbIX UM KOTopas MOXET
UCXOOUTb OT UMMYNbCHBLIX MarHUTHLIX nNonen. Bropas moaoynauua coctoana us MmoanduumpoBaHHON
cepum MMMynbcoB, ornbatowas Kotopomn Gbina copmupoBaHa. MockonbKky Ase mogynsumm Obinu
MOXOXW, B 9TOM MU34aHUU BTOpas Moaynsauus Obina yganeHa Kak AOononHuTenbHas, a nepsas Obina

coxpaHeHa, NOCKONbKy cymTanach 6ornee CnoXxHowm Ans NOBEAEHUS U30enus U3 ABYX BapuaHTOB.
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MpunoxeHune B

(cnpaBo4HoOE)
ObocHOoBaHUe AMana3oHOB UCNbITaTeNbHbIX YacToOT

Tabnuua manyyatenen n cBA3aHHbIX C HUMKU paboumx 4YacToT Oblna yaaneHa M3 HacTosLero
cTaHgapTa. bbeicTpble TeMrbl, C KOTOPLIMU HOBbIE TEXHOMOIMMK U3ryyaTenen BHeOPAOTCA Ha PbIHOK,
AenatoT Takyto Tabnuuy yctapesLuen K MOMEHTY ee nybnukauuu.

McnblTaHns, onncaHHble B HACTOSLWEM CTaH4apTe, BbIMOMHAKTCA OAHMM U3 ABYX CNOCO6O0B:

- NpsiMoe BBeJeHWe B NOpThbl U3genusa Mogenupyemoro curHana noMmex unm

- BO3OENCTBME Ha M3Oenus U ero NpOBOAHWKM 3NEKTPOMarHUTHOrO MNons, MOZEenupyloLlero
N3BECTHbIE UMW NpegnonaraemMble n3nyyarenu

Kak npaBuno, UCnbITaHNA Ha M3Ny4YeHne MPOBOAST, HAYMHAA C 4acCTOTbl, COOTBETCTBYIOLLEN
CamMOWN HU3KOW M3BECTHOM pabouyen 4YacToTe AN TENEKOMMYHUKALMOHHBLIX YCTPOWUCTB, paboTarowmx
Bbllle Heckonbkmx coTeH MIy. YactoTta pasrpaHMyeHuss Mexay MChblTaHMEM C MCMNOMb30BaHUEM
NHXEKLMM N UCMbITAHMEM C UCMOMb30BaHNEM U3MyYEeHUS B NEpPBOM M3OaHUM HACTOALLero ctaHaapTa
Oblna yctaHoBneHa Ha ypoBHe 450 MIu, 4TO cooTBeTcTBYeT 0Oonee paHHMM aHasrioroBbiM
TenedoHHbIM ycniyram. B HacTosiwem ctaHgapte gemapkauuoHHasi Yactota Obina yMeHblleHa Ao
385 MI'y B 3HaK Mpu3HaHUS HOBOrO Kriacca ycnyr MOGunbHOM paamnocBA3v/TenedOHHON CBA3M
(Hanpumep, TETRA), koTopble B HAcToslLLlee BpPeEMS UCMOMb3YTCA BO BCEM MUpe. HanpshkeHHOCTb
nonsg, oxuwgaemas BO BpeMs BO3AEWCTBUSA U3LOENUWS U ero NpOBOOHWKOB Ha 3TW MopTaTUBHbIE
n3nyyartenu, 3HauuMTemnbHO MpeBblaeT 3HayYeHus, NPedyCMOTPEHHble TekKylen cTpaTernen

NCNbITaHUSA C NHXEKLMEN, YTODbI rapaHTnpoBaTb UX BKINKOYEHNE B UCMbITaHNE C U3Ny4YEeHUNEM 4.9.
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Mpunoxexnune C

(cnpaBo4HoOe)
Kon ans onncaHus pexxMmMoB UMMIIAaHTUPYEMbIX reHepaTopoB

C.1 Kom
Kog npeacraeneH B Buae nocnegoBaTtenbHOCTM U3 nsatn Oyks. Tabnuubl C.1 n C.2 cogepxar

KpaTkoe onucaHme 6a3oBon KoHLEeNnuun koga kapanoctumynstopa n UK.

Tab6nwuuya C.1 — EavHbin koa kapaguoctumynsatopa NASPE/BPEG (NBG)

Mo3numsa | Il 11 v V

KaTteropus Kamepa(bl) Kamepa(bl) OtBeTt Ha | YacTtoTtHas | MHorokamepHas

cTumynupyemasi(ble) | BocnpuHuMatoLasi(ve) | BocnpusTue | MOAYNsSUMS | CTUMYNSAUUS

O =HerT O =Het O =HeT O =HeT O =Het

A = npeacepave A = npegcepave T = Tpurrep R =A =

YyacToTHas | nNpeacepave

Moaynsums
V = xenygouyek V = xenygouek | = V = xenygoyek
nogasneHve
D = obe kamepbl | D = o6e «kamepbl |D = o0b6e D = obe
(A+V) (A+V) Kamepbl
PYyHKLNN (A +V)
(T+1
Tonbko S = opgHokamepHas | S = ofgHOKamepHas
obosHaveHne | (AwnnmV) (A unun V)

nirotoeutensa

UcTtounmk: TlepecmoTpeHHbin  EguHbin  kog  kapguoctumynsatopa NASPE/BPEG gns
aHTMbpaaukapaun, 4acToTHOM agjantaumm M MHorokamepHon ctumynauuun. PACE 25: 260-264,
despanb 2002 [16].

MpumeyaHune — NASPE nsmeHunna ceoe HammeHoBaHne Ha HRS, O6GLlecTBo cepaeyHoro putma.

3Ha4yeHne nonoxeHus ByKBbl KOAA 3aKMOYaAETCH B CneayoLwem:

- MNepBas bykBa: Kamepa ctumynupyemas o6o3HayvaeTcsa 6ykBor «V» ans xenygoudka; «A» ans
npeacepauns; «D» ana obeunx kamep (T. €. kKak npeacepauve, Tak u Xenygoyek); unu «S» aAna oguHomn
kamepsbl (NMb6o npeacepauve, Nnbo xenyaoyek).

- Bropas 6yksa: Kamepa BocnpuHumatowiaa obosHavaetca nnbo Gykson «V» Ans )enyaoyka,
nnbo BykBon «A» gna npepcepaus. bykea «O» ykasbiBaeT Ha TO, 4YTO mmnnaHtupyembin DUT He
nmeet yHKUMM BocnpuATKs. «D» ykasblBaeT ABe KaMepsbl (T. €. Kak xenygoyek, Tak u npeacepauve),

a «S» ykasblBaeT Ha ogHy Kamepy (nmbo npeacepaune, NMB0o xenygodek).
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- TpeTbsa b6ykBa: Pexum oteBeTa nmbo «l» ana nogasnenus (T. €. umnnantupyemoro DUT,
BbIXOA4 KOTOPOro nodaBneH BOCMPUHUMAEMbIM curHanom), nmbo «T» ana Tpurrepa (T. e.
umnnaHtupyemoro DUT, BbIXO4 KOTOPOro akTUBUPYETCHA BOCMPUHMMAeEMbIM CcuUrHanom);, «O»
ncnonesyetcs, ecnn umnnanTupyemoin DUT He nmeeT doyHKumin BocnpuaTtus, n «D» ncnonbayeTtcs
ansa nvnnantupyemoro DUT, koTopbii MOXET ObITb NoAaBMNEH U aKTUBUPOBAH.

- YeTtBepTtas byksa: YetBepTtasa OykBa Mcnonb3yeTcs TONbko Ana o6o3HaveHms Hanmuuna («R»)
unu otcyTcTBusa («O») MexaHM3Ma YaCcTOTHOM aganTauum (HacToTHOM Moaynsaunn).

- MNaTtas GykBa: OTa GykBa McCnonb3yeTcsa AN yKa3aHwusi, NPUCYTCTBYET NI MHOrokamepHas
cTumynaums B criyvae («O») HM B OAHOM 13 Kamep cepaua, («A») B ogHOM mnmn oboux npeacepamsx,

(«V») B ogHOM mnu obowmx xenyaoykax nnm («D») B niobon kombmnHaumm A unun V, kak onmcaHo.

Tabnuuya C.2 — Kog pecdpumbpunnaropa NASPE/BPEG (NBD)

MNo3numsa | 1] 1 \Y]

YpnapHaa kamepa | Kamepa ans | ObHapyxeHue Kamepa ans
CTUMYNSALUN Taxvkapguu CTUMYNALUN
aHTUTaxuKapamu aHTUbpagukapamn

O = HeTt O = Hert E = anekTporpamma O =Hert

A = npegcepansa | A = npeacepaus H = remoanHamnyeckoe | A = npeacepaus

V = Xenygouku V = xenygo4ku V = xenygoyku

D = obe kamepbl | D = obe kamepbl D = obe kamepsbl

(A+V) A+V) (A+V)

NctouHunk: Kog nedunbpunnaropa NASPE/BPEG. PACE16:1776—-1780, ceHTsi6pb 1993 [17].

3HayeHne nonoxeHnsa OykBbl KOAa 3aknoyaeTcs B CriedytoLem:

- Nosnums |1 YpapHaa kamepa — O3TO MNOMNOXEHWE CNYXUT ANS pasnuyeHus usgenuin,
CNOCOBHbIX JocTaBnATh WOK «A» (npeacepaue), «V» (kenygodek) n «D» (obe kamepbl). Hukakmx
noapobHOCTEN O MPOTOKOMAax WHKPEMEHTHOrO 3HepreTMyeckoro ygapa He npusoautcs. Ecnn
dyHKUMS aednbpunnaumm sanporpaMMmMpoBaHa BbIKITIOYEHHOW, yaapHasa Kamepa obo3HavaeTcs kak
«O» (HeT) B no3uumm | Nnpy ykasaHUn TeKyLLero pexuma paboTsbl.

- Mosvuma Il: Kamepa pns cTumynaummM aHTMTaxuvkapgum — OTa nosuvuus onpegenset
MECTOMNOMNOXEHNE CTUMYNALNN aHTUTaxukapamm 6e3 ykasaHua npotokona ctumynsaumm (burst, ramp v
T. A.). Bo3MOXHble KOHUrypauum CTUMynauumn aHTutaxmkapoun obosHadeHbl Kak «O» (HeT), «A»
(npencepave), «V» (kenygodek) m «D» (o6e kamepbl). Tam, rge npucyTCTBYeT BO3MOXHOCTb
CTUMYNAUUWN aHTUTaxXmMKapauv, npeanoriaraeTcs, YTo CyLeCTBYeT BO3MOXHOCTb «MHOrOypOBHEBOW»
Tepanun (CTUMYNAUNS aHTUTaxMKapavMn ¢ Nocneaywmum, npu HeOBX0AMMOCTH, LLIOKOM).

- Mosunumsa lll: OBHapyxeHne Taxukapaum — 3Ta NO3uUMS OTNMYaeT us3genus, Kotopble
06HapyXMBaT TaxnKapAno TONbKO C UCNONb3oBaHNEM 06paboTkn cUrHanoB anekTporpammbl («E),
OT M3Oernuin, KOTopble TaKkKe PerncTpupyroT OAHY WM HECKONbKO MEPEMEHHbIX, CBA3aHHbIX C

remMogMHamMmKomn («H»), TaKnX KaK KpoBAHOE AaBlieHne wunin TpaHCTOopaKalyibHOE COnpoTUuBIiIEHNE.
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Mosnuma Il aBnseTca wuepapxuyeckom B TOM CMbicrie, 4TOo «H» nogpasymeBaeT «E».
Mpegnonaraetcs, 4To Bce AedmnbpunnaTopbl UCNOMb3yoT anektporpammy (EGM) ans obHapyxeHus
Taxukapauu.

- Mosuuma 1IV: Kamepa gna ctumynauum aHtubpagukapamm — 3Ta nosvuusa onpegensiet
MECTOMNOSMOXEHNE CTUMYNALMN aHTUOpaaukapamm 6e3 ykaszaHusa pexuma CTUMynauun. Bo3amoxHble
KOHGUrypauum CTuMynauum aHTupagukapoumn obosHadveHbl kak «O» (HeT), «A» (npeacepauve), «V»

(kenypo4ek) n «D» (06e kamepbl).
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MpunoxeHune D

(o6sa3aTenbHoe)

Cxembl nHtepdenca

Heobxogumo

cobnogatb  OCTOPOXHOCTb  MPU  KOHCTPYMPOBAHMU

TKaHE3KBMBaArieHTHOro MHTepcbelhca, YTOOLI npeaoTBpaTuUTb SJNIEKTPUHECKUNE NMEPEKPECTHLIE NMOMEXN B

uenmu.

D

Cx

oL

4

Ri

Ra

y

K

C — Bxog (McnbiTaTenbHbIA curHan); D — KoHTponbHasi Touka (McnbiTaTenbHbI curHan); F — Bbixog B

DUT; G — Bbixog B DUT; J — Bbixog B DUT; K — To4ka MOHUTOPWHra

PucyHok D.1 — Cxema TKaHEe3KBMBaNEHTHOro MHTepdenca ana namepeHus Toka

Tabnwuuya D.1 a) — 3Ha4yeHUs KOMNOHEHTOB Ang pucyHka D.1

R1 68 Om (2 BT) C1 15 HO

R> 82 Om (1 BT) C, 180 n®

R3 120 Om Cx cM. npunoxeHne E
R4 560 Om
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Tab6nwuuya D.1b) — 3HavyeHMs KOMMNOHEHTOB ANs pucyHka D.1

R1 68 Om (2 BT) C1 1510
R2 47 Om (1 BT) C, 180 no®
R347 Om Cx cM. npunoxeHue E
R4 33 Om
D E
[
Rs| |Rs
. LI
L2 | I -
Cy
! {€) H
C |c7 R ] Ci
| L2 | Il -
CK E?] II CE p @ I
Cy
1 Rs| |Rs I@ J
K

C — BxoA (ucnbiTatenbHbIn curHan); D — KOHTponbHasa Toyka (UcnbiTaTenbHbIN curHan); E — exoa
(reHepaTtop nogasnenus); F — Bbixog B DUT; G — Bbixog B DUT; H — Bbixog B DUT; | — BbIxog B DUT;

J —Bbixog B DUT; K — Touka MOHUTOPUHIa
PucyHok D.2 — CxemMa TKaHe3aKBUBareHTHOro nHTepderica ansa npoBepkn Ha HEUCNPaBHOCTb
Bce ucnonb3dyemble pe3ncTopbl AOMKHbI ObiTb MAEHOYHOrO TUMA C HU3KOW WMHAYKTUBHOCTBIO,

aonyck +2 %, HoMuHanbHasa mowHocTb 0,5 BT, a BCce KOHAEHCaTOpbl AOMKHbI OblTb KEpaMMUYEeCKOro

TWNa, Jonyck +5 %, ecnu He yka3aHo UHOeE.
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Ona wnenbitanns yctponcte CRT-P 1 CRT-D uarotoButens LOMKEH MoguduuMpoBaTh Lemb
pe3ncTopoB Ha pucyHke D.2, 4ToGbl obecneyunTb 3KBUBASIEHTHbIE HaNPSXKEHWUS U UMNeaaHcbl Ans

OOononHnTENnbHbIX KaHanos, N0 Mepe HeO6XO/J,VIMOCTI/I. Cm. Ta6n|/|u,y D.2.

Tabnuuya D.2 — 3HavyeHUss KOMNOHEHTOB Ans pucyHka D.2

R1 68 Om (2 BT) C1 15 HO

R> 82 Om (1 BT) C, 180 n®

R3; 120 Om Cx cMm. npunoxenune E
R4 560 Om

Rs 56 KOm

Res 1 MOmM

C | —{ R

C — BxoA (ucnbiTatenbHbln curHan); D — KoHTponbHas Touka (UcnbiTaTenbHbln curHan); F — Bbixon B

DUT; G — Bbixoa B DUT; J — curHanbHasa 3emns

PucyHok D.3 — CxemMa TKaHeaKBUBareHTHOro nHrepderica ansa npoBepku HENCNPaBHOCTH,

BbI3BAHHOW HaMpsKeHNsMW, HaBeeHHbIMU Ha KOHTaKTbl Kapavosepcun/gepmnbpunnsaumm
Bce ucnonb3dyemble pe3vcTopbl AOMKHbI ObiTb MMEHOYHOro TUMa C HWU3KOW MHOYKTUBHOCTbIO,

ponyck 2 %, HoMmuHanbHast MmowHocTb 0,5 BT, a BCce KoHAEeHCaTopbl AOMKHbI ObITb KEpaMnyeckoro

Tna, gonyck +5 %, ecnu He ykazaHo UHoe.
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Tabnwuya D.3 — 3HayeHUss KOMNOHEHTOB An1s pucyHka D.3

R:1 68 Om (2 BT) Ci1 15 HO

R2 47 Om C, 180 n®

R347 Om Cx cMm. npunoxenue E
R4 33 Om

A Cr ]
j . —o© f

A — Bxopn; B — BbIxog; nepekn4yaTtesib BBEPX: pPeXUm bannaca; nepekn4yarternb BHU3. peXXnv

dunbTpa

PucyHok D.4 — ®unbTp HWKHUX YacToT, UCMONb3yeMbIn AN 0CcrabneHns CoCTaBnaLWwen

ncnoitatensHoro curHana 500 kl'y (cm. 4.2.2, 4.2.3 v npunoxexwne E)

(DI/IJ'Ipr HWKHUX 4acTOT, NOKa3aHHbIA Ha pUCYyHKe D.4, aensietca npunMmepom peanunsauum cC

MCMOMb30BaHNEM [OUCKPETHBLIX 3NeMeHTOB (cM. Takke Tabnuuyy D.4). UsrotoBuTenb MOXeT
peanu3oBaTb 9TOT GUNLTP C WCMNONb30BaHMEM anbTepPHATUBHbLIX MOAXOAOB MpU  YCrOBUM
cobnogeHnst cneayoLwmx orpaHNYeHni:

- BXOAHOe conpoTmereHune punbetpa =67 KOM; 1

- BbIXOOHOE conpoTuBneHne punbtpa <67 kKOm; n

- OTBET MaKkcuMmMarnbHO NIIOCKUI, UNbTP TpeTbero nopsaka ¢ -3 aob cnag npu yactoTte 565 My +

6 %.

Tabnuya D.4 — 3HadyeHUs KOMNOHEHTOB ANs pucyHka D.4

R: 4,7 kKOm C122 HD
R, 15 kOm C2 6,8 HD
Rz 47 kOm C32,2 HO
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> F

> G

1 — HanpaBfeHHbIN OTBETBUTESDb; 2 — AENUTENb MOLWHOCTU; 3 — TPONHUK cmeLeHns; C — Bxoq

(ncnbiTaTenbHbI curHan); D — Todka MOHUTOpWHra (McnblTaTenbHbIV curHan); E — Bxoa (reHepatop

nopgaeneHus) E' — Bxoa vnu 3agenka (tepmuHaTop);

F — BbIxoA4 Ha umnnaHTupoBaHHbii DUT; G —

BbIXO4 Ha uMnnaHTupoBaHHbi DUT; K — Touka MoHMTOpMHra (umnnantupoBaHHbin DUT); K' — Touka

MOHUTOpPUWHra (MMmnnaHTupoBaHHbii DUT) nnn 3agenka (tepmuHaTop)

Tabnuuya D.5 — 3HavyeHnss KOMNOHEHTOB Ans pucyHka D.5

PucyHok D.5 — NHXeKuMoHHasa ceTb

R1

56 kKOm

R>

500 Om

TPONHUK CMeLLEHNS

C=120n®,L=0,5mH
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Bce vcnonb3yemMble pe3ncTopbl AO/MKHbI BbITb MAEHOYHOrO TUMA C HU3KOW WHAYKTUBHOCTLIO,
ponyck +2 %, HoMuHanbHas mowHocTb 0,5 BT, a Bce KOHOEHCATOpPbl AOMKHbI BbITb KEpamMn4ecKoro
TMna, gonyck +5 %, ecnu He ykasaHo MHOe.

[lBa TpoMHWKa CMelleHus, nokasaHHble Ha pucyHke D.5, gormxHbl obecnedvBaTb 3HadYeHue
emkoctn 120 n® + 5 % 1 MUHUManbHY MHAYKTMBHOCTL counnbTpa 0,5 MITH (cm. Takke Tabnuuy D.5).

OTa pekoMmeHOauus ycTpaHsieT MNoTeHuManbHylo BapuabenbHOCTb MWCNbITAHWS Ha 4acToTe
20 Ml'y, camMor HU3KOM UCMbITaTerNbHOM YacToTe, KOTopask MOXeT BO3HUKHYTb NPW UCMONb30BaHUU
KoHOeHcaTopa C HeonpeaeneHHbIM TPOWHUMKOM CMeLLeHWUst. OTOT KOoHAeHcaTop OOoSmKeH ObiTb
onpegerneH Takum obpasom, 4Tobbl Npu Gonee HU3KUX UCMbITATENbHBIX YacTOTax WUCKMYanacb
M3MEHYMBOCTb MMMedaHca WCTOYHMKA ceTu. [lpegnucaHHbIn npouecc kKanubpoekn 4.5.4 He
obecneuMBaeT [OOCTATOYHOM KOMMEHcauuMm 3ddEKTOB KOHAEHCATopa TPOWHMKA CMELLEHWS,
BO3HUKAKOLWMX MPU Harpys3kax Ha KapOuoCTUMYMSTOP, MOCKOSbKY HeMOoAMMULNPOBAHHbBIA TPOMHUK

CMeLLeHNs 1 kKapanocTUMynsTop 6yayT MMeTb HeoaMHakoBble UMNeaaHckl B cucteme 50 Owm.
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MpunoxeHune E

(cnpaBo4HoOE)
Bbi6op koHgeHcaTopa Cx

B aTtom npunoxeHun cogepxatca pekoMeHgauuum M npegnaraemas npouegypa Bblbopa
koHaeHcaTtopa Cy, KOTOPbIN MCNOMb3yeTCa B CXeMaX TKAHEAKBMBANEHTHOrO MHTepdenca, onmcaHHbIX
B NpunoxeHuun D.

McnblTaHnss B HacTosiwem cTangapTte, Tpebylowme curHanoB MOMEX C CepusMu UMMynbCOB
MoaynsumMuM, MOryT MpUMBECTM K OWWBOYHOMY pesynbTaTy HecoOTBETCTBUS WU3-3a BBeAEHUSA
HU3KOYACTOTHbIX apTedaKkToB, CO3AaHHbIX U3-3a HECOBEPLLUEHHOW reHepauun curHana. B yactHocTw,
Korga cospgaeTca cTpobupylowas Hecywas, rge cTpobupoBaHMe He BbIMNOMHAETCS TOYHO npw
nepeceyYyeHnn Hynsi Hecyllew, BeposTHO, OyayT cyulecTBoBaTb Takue apTedakTbl, amnnauTygbl
KOTOpbIX 0ObIYHO MacLTabupyoTcs ¢ TpebyeMbiM 3HA4YEHNEM pa3maxa curHana. OToT napasuTHbIN
WYM MOXEeT HenpaBunbHO maeHTuduumposate DUT Kak 4yBCTBUTESIbHOE K HEKOTOPLIM WM BCEM
ncnbiTaTesNbHbIM CUrHanam.

UToObl 0cnabuTb 3TN NapasuTHbIE CUrHanbl, KoHaeHcaTop Cx B codeTaHum ¢ peanctopom 68 Om
dopmupyeT GUNLTP BbICOKMX YacTOT A1 YMEHbLUEHUS] JIOKHO BBEAEHHbLIX HU3KOYACTOTHbIX
CUrHarnoB OT reHepaTopa CUrHanoB NOMEX.

Ha Hu3knx Yactotax adppekt Cx MOXeT ObiTb MPOTUBOMONOXHbIM xenaemomy. Hanpumep, ecnum
nonb3oBartenb yctaHaBnmaeT Cy = 470 HO, amnnuTyaa ucnbiTaTeNbHOro curHana B Todke C gormkHa
ObITb yBEnuMyeHa, ecnn UCnbiTaTenNbHbIN CUrHam, MOHUTOpUpPYeEMbI B Todke D, He cooTBeTcTByeT
TpeboBaHuam. Ha pucyHke E.1 nokasaH paHHbii 3pekT. OTo yBenuMyeHue curHana MoxeT
YBENUYNTL KONMMYECTBO MNApPa3vTHbIX HM3KOYACTOTHbIX Nomex. Takum obpasom, ocnabneHue
HW3KOYaCTOTHOrO napasuTHoro wyma Cyx MoxeT ObiTb Gonee 4eM KOMMNEHCMPOBAHO BBELEHHOW
yBenM4YeHHOM amnnuTygon. B atom cnydae wucnonb3oBaHne Cx MOXET NPUBECTU K TOMY, 4TO
UCNbITaTeNbHbIN CUrHaN (MCKaXXEHHbIW MNapasuTHbIM  LYMOM) MOBAWSIET Ha He3aTpOHyToe B
NPOTMBHOM Criyyae usgenue n MOXeT yKasblBaTb Ha NOXHbIM OTka3 magenus. Mcnonb3oBaHue Cy
OOIMKHO ObITb OrpaHMYeHo criydyasmu, kKorga HecobniogeHue tpeboBaHu MOXeT ObiTb BbI3BAHO
ncnblTatensHblM ob6opygoBaHmeM. [1na cooTBeTcTBUS He TpebyeTtcs, 4Tobbl Cy Oblf1 BCTPOEH B CETh,

n, criegoBaTenbHO, Ucnonb3oBaHne Cy iBnsieTcsa Heobs3aTenbHbIM Ha Nobon vYacToTe.
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PucyHok E.1 — lMpumep amnnutyabl B Toukax D n C TkaHeakBmBaneHTHoro nHrepgenca (Cx BbibpaH

Aang yrnosou 4Yactotbl 5000 My)

WyHTupytowmin pesnctop Ri TKaHE3KBMBANEHTHbIX MHTepPdencoB npunoxeHus D BbinonHaeT
Tpn yHKUMK: OH obecneyvmBaeT ranbBaHWYecKoe coeguHeHne mexay koHtaktamum F, G, H u | ¢
Koprnycom (KOHTakT J); OH orpaHuyMBaeT BXOOHOE COMPOTUBMEHME TKaHE3KBMBANEHTHOro
UHTepdenca 3HadyeHnem Ri (68 Om) B cniyyae, ecnu ucnbityemoe mnsgenve obecnevmBaeT BbICOKOE
COMpOTUBIEHME Ha CBOMX BXOAAX; U OH ABMSETCSA YacTbio (punbTpa BbICOKUX YacToT BMecTe ¢ Cy.

OntumanbHbiM  3HadyeHnem Cy ABNSAETCH 3HAYeHWEe, KOTOpPOe COXPaHseT MakCcMMaribHO
BO3MOXHbIN pa3max amnnutyabl B nopte D TkaHesKBMBanNeHTHOro WHTepdenca, ogHOBPEMEHHO
orpaHMuMBas  OCTATOMHYKD  aMnnuMTydy  HU3KOYACTOTHOINO  CUrHama  3HadYeHUeM  Huxe
YyBCTBUTESTbHOCTW UCMbITYEMOro NU3genus.

K coxaneHuio, ogHo 3HayeHne C, MOXET He COOTBETCTBOBATb 3TUM OrpaHWYeHusMm s
onpeeneHHbIX TUNOB reHepaumm curHana unn HecyLmMx 4acToT.

B o0gHOM KOHKpPETHOM crydae W3roToBUTENb MNPOAEMOHCTpUpoBan, 4to 6bino  6bl

LuenecoobpasHo UCMomb30BaTh TPU pasHbIX KOHAeHcaTopa B AnanasoHe ot 1 k' go 10 Mlru;
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O11 po 150 kl'y: 10000 HO

OT1 150 'y go 1 Ml'u: 270 HP

O11 0010 MlNy; 27 H®

Harpyska wucnbiTyemoro  u3genus  napannenbHa  LWyHTUMpYyloWwemy  pesuctopy Ry,
OrpaHMYMBalOEMY YPOBHW  UCMbITAHWSA, OOCTWXKUMbIE T[EHepaTopoM CUrHanoB. YBenu4yuB
wyHTupytowmn  pesuctop o 200 Om (Hanpumep, 150 OM nocnegoBaTenbHO C  BXOAOM
ocumnnorpacpa ¢ 50 Owm), 6bINO yCTAHOBMEHO, 4TO Creayllme KOHAEHCATOpbl ABNAKTCS
NPaKTUYHbIMMU:

OT1 1 po 150 kl'u: 4700 HP

OT 150 k' go 1 MI'y; 150 HO

OT11 0010 MI'y; 15 HP

KoHgeHcaTop Cx He [OmKEH ObITb 3NEKTPONUTMYECKOrO TUMA, HO AOMNYCK HE UMEET 3HAYEHUSI.

Mpoueaypa: VcnonbaytoT ocuunnorpadsl, BxogHoe conpotusneHne 1 MOwm + 10 %, <30 n®, c
To4HOCTBIO A0 +10 % B nonoce nponyckaHmsa He meHee 30 MIu.

[Ons vacTtoT Bblwe 9 KMy PUILTP HMKHMX YacTOT OOSMKEH MMETb XapaKTePUCTUKN, OMUCaHHbIE
Ha pucyHke D.4.

Ona 4yactor Hwke 9 kly UIBLTP HWKHUX 4YacTOT MOXET noTpeboBaTb Haanexalero
MacLluTabnpoBaHusi.

[eHepaTop wUCNbITaTENbHOrO CUrHana W CxeMa TKaHEedKBMBAIEHTHOro MHTepdelica,
ncnonb3yemble B MNpoUeaype WCMblTaHWs, NOAKMOYEHbl K ocuunnorpadam u unbTpy HUKHUX
4yacToT, Kak nokasaHo Ha pucyHke E.2. PerynupytoT reHepatop ucnbiTaTENbHOrO curHana, 4Tobbl

obecneunTtb curHan, yKa3aHHbIIZ B npoueaype ncnbiTaHuA.

M pnmedaHune 1 — I'Ipm Bbl60pe Cx Ansa ncnblTatesibHbIX CUTHaNoB C cepMeVl nMnynbCoB MoaynAaAunn

NCMOMb3YOT TONbKO HecyLme YyacToTbl Bbiwe 1 kL.

Ecnn 310 BO3MOXHO, BblOMpalT 3HadeHuMe Cx Ans nokasaHun, KoTopble MeHblue 0,05 mB,

N3MepPEHHbIX B KOHTPONBbHOW Touke B bunbTpa HKHUX YacToT.

MpnmedyaHune 2 — YpoBeHb curHana 0,2 MB MOXeT ObiTb BOCMPUHAT KapAMOCTUMYNSiTOpamu C
HaCTPOMKaMn BbICOKOW YyBCTBUTENBHOCTU. YpOBeHb curHana meHee 0,05 mB HeoOxogum pnsi ncnbitaHus
BbICOKOYYBCTBUTENbHBLIX HACTPOEK, HO ero MoXeT OblTb TPYAHO AOCTUYbL Ha MNPaKTUKe C MCMOSIb30BaHUEM

CTaHOapTHOro ncnbltatesnibHOro 060py,EI,OBaHVIF|.
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1 — ocumnnorpad; 2 — reHepaTop UchbITaTeNIbHOro cUrHana; 3 — TKaHe3aKBUBaNEHTHbIN NHTEPdENC;

4 — punbTp

PucyHok E.2 — VcnbiTaHne Ong npoBepKn Ha Hanudme napasnTHbIX HU3KOYACTOTHLIX NOMEX Y

onpepgernenus sHadeHms Cy
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MpunoxeHune F

(o6sa3aTenbHoe)
KanubpoBka MHXXeKUunoHHon ceTtn (pucyHok D.5)

B aTOM npunoxeHun ykasaH mMeTon KanmbpoBKU MHXKEKLMOHHOW CETU, ONMUCAHHBLIN Ha PUCYHKE
D.5. KoadbdpmumeHT KanubpoBku, m, SIBNSETCA CBSA3YHOLWMM 3BEHOM MeEXAy WChnbliTaTenbHbIM
HanpskeHneM Vpp U M3MEPEHHBIM HanpshkeHnem ocuunorpada #1, NoAKNoYEHHOro K KOHTPOSbHOM

To4yke D mHXeKumoHHoM ceTu, Vosc.

Ecnu NCNOJNb3YHTCA TOJIbKO BbICOKOYACTOTHbIE KOMMNOHEHTHLI C 3adaHHbIMU HU3KMMW OONYyCKaMU,

KO3 PULIMEHT KannbpoBKM MOXHO paccumTaTb No opmyre:

20 -log(m) = —[apc + apc + aar + agr] + cpc + 646,

roe apc — MakcumarbHasa BHOCUMas NoTeps HanpaBreHHoro oteeTsutend, aob;

apc — MakcMManbHasi BHOCMMas noTeps pasgenutens MOLWHOCTM ANg Kaxaoro nytu, Ab;

aat — MakcumarbHasa BHOCMMasn NoTepst atTeHartopa, ab;

agt — MakcMmarsnbHasa BHOCMMas NoTepst TPOMHMKA cMmelleHns, ab;

Coc — MMHUMarbHOE nepexogHoe ocrabneHne HanpasneHHOro oTeeTeuTend, aob;

M NOTeps B OTBETBUTENE BBOAUTCA KaK MONMOXUTENbHOE 3HAYEHME.

B npoTmBHOM crniyyae kanmbpoBOYHbIM KOhUUMEHT onpeaenseTcs crnegyowmm obpasom:

KanubpoBouyHoe obopyaosaHue: Mcnonb3dyeTca KoHdUrypauus, nokasaHHas Ha pucyHke D.5.
Boixog G 3akaHumBaeTcd TepmuHaTopoM Ha 50 Om. Bbixog F nogkntoveH K KannbpoBaHHOMY
BbICOKOYACTOTHOMY U3MEPUTENIO HANPsPKEHUA ¢ BXOAHbIM conpoTmerieHnem 50 OM, TOYHOCTbIO He
MeHee 1 b n nonocon nponyckaHma He meHee 385 MIL.

KannbpoBouyHbI curHan: BbIXogHOW curHan reHepatopa WCMNbITaTENbHOMO CUrHana AOfKeH
ObITb HEMOLYNMPOBAHHOW HECYLLEN.

Mpouenypa kanubpoBkn: KanMbpOBOYHbLIAN CUrHAM OOSMPKEH yBenuuMBaTbCs OO TEeX Mop, Noka
BbIXOOHOE HaNpsKeHMe Ha M3MepuTene HanpsKeHUss He AOCTUIHET 3Ha4YeHNs1 pa3mMaxa, ykasaHHoro B
Tabnuue F.1. CuuTbiBalOT pasmax HanpsbkeHuss Ha ocuunnorpade Ne1, nogkroyYeHHOM K
KOHTpOnbHOM Touke D mHxekumoHHon cetu, Vosc. Ana 4.5.4 koachdpuumneHT kannbposku, m, paBeH

10 B, peneHHbiM Ha Vosc. KoadpdumumeHT kanubpoBku, m, ans 4.3.2.2 un 4.3.3.2 paBeH 14 B,

JeneHHbIM Ha Vosc.
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Tabnwuya F.1 — AMnnuTyaa kanMbpoBOYHOrO curHana

YacToTa (MI'u) Bbixoa F (Vpp) Bbixoa F (Vpp)

432214332 454

10 3,61 2,58

20 5,39 3,85

30 6,13 4,38

40 6,47 4,62

50 6,65 4,75

60 6,75 4,82

70 6,82 4,87

80 6,86 4,90

90 6,89 4,92

100 6,90 4,93

150 6,96 4,97

200 6,97 4,98

300 6,99 4,99

385 7,00 5,00
B 3aBWCMMOCTM OT OOCTYMHOrO MCMblTaTENbHOTO O0BOPYAOBAHMSI 3TU 3HAYEHUs MOryT GbiTb
npeobpas3oBaHbl B Vims. OTO PpELUeHWe OCTaBMAETCA Ha YCMOTPEHME CTOPOHbI, MPOBOASALLEi
ncnbiTaHne. KanmbpoBoyHble amnnnTyabl U eAMHULbI U3MEPEHMS AOSDKHBI ObITh 3a40KYMEHTUPOBaHbI

B NPOTOKOJS1€ MCMbITaHUS.
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MpunoxeHune G

(o6sa3aTenbHoe)

Mopaenb TynoBuwa

MpnmeyaHune —3Ta Mogenb TyrnoBuLLLA aganTMpoBaHa U3 CCbInku [8].

G.1 Mogenb TynosuLia

Mogenb TynoBuLla COCTOUT 13 HEMPOBOASLLEro pesepByapa, MUHUMarbHad eMKOCTb KOTOPOro
cocTtaBnset 26,5 nutpos (28 nuTpoB), pasMepoMm He MeHee 51 cM B AnnHy, 36 cM B WNpUHY, 14 cMm B
BoicoTy (20,1 grorma x 14,17 gonma x 5,51 grorma) +10 %, 3anonHEHHOro CONSAHbIM PacTBOPOM B
cooTBeTCTBMM C Tabnuuen 11. [unonbHasi aHTEHHa onupaeTcsa Ha BepxHiow peweTtky, a DUT — Ha

HVDKHIOIO peLLeTKy.

G.2 BepxHss pelueTka

HasHauyeHne BepXHEn peLLETKU COCTOUT B TOM, YTOOLI NOgAEpXUBATb AUMOSIbHYI0 aHTEHHY Ha
onpegeneHHOM pacCTOosiHAM Hag CoNsiHbiM - pacTBOPOM, Kak onpegeneHo B 4.9 HacToswero
cTaHgapTa, M MO3BOMATb CONMIIHOMY pacTBOpPYy CBOOOAHO TeYb MO BCEW pelleTke, He Hapylwas
na3ny4yaemoe norne oT auvnond. BepxHast peweTka W3roToBNeHa M3 HENPOBOASILLEro mMaTtepuana,
KOTOpbIA NoMeLlalT BHYTPM MOAenu TyroBuwa Takmm o6pa3oM, 4TOObl BEPXHAS MOBEPXHOCTb
BEPXHEN pelleTkM Obifa He HKE BEPXHEN YacTu Modenu Tynosuwa. [pumMep peLlleTkn N3roToBreH
n3 matepmana wupuHon 0,16 cm (0,06 aronma) £10 % un TonwumHon 0,87 cm (0,34 grorma) £10 % ¢
pacnonoxeHnem Ha pacctoaHun 1,35 cm (0,53 grovima) gpyr oT Apyra B OBYX HanpaBneHusx,
obpasys mMaccuB KBagpaTHbIX OTBEPCTU, KoTopble cocTaBnsawT 1,27 cm (0,5 grorma) +10 % c

KaXXQ0n CTOPOHbI.

MpumeyaHune — B kadecTBe peLlLleTKM MOXHO MCNOMb30BaTb HEMPOBOASALLMI pelleTyaTbii Anddysop

NMIOMUHECLUEHTHOro cBeTulibHUKa.

G.3 Bblpes

LleHTpansHasa obnactb ¢ pasmepamn 11,43 cm Ha 12,7 cm (4,5 gonma Ha 5 grorimos) 10 %
BepxHen peweTkn ypansetcs, 4tobol DUT MOXHO 6bInO pasmecTuTb B BEPXHEW pelweTke, a
OUNOSIbHYH0 aHTEHHY MOXHO nocnegoBaTeibHO pasMecTUTb B HenocpeacTseHHon 6nunsoctu ot DUT,
Kak onpegeneHo B 4.9 HacToswero craHgaprta. [unonbHaa aHTeHHa NOAAEepXXMBaeTCs Hag 3TUM

B0nbLWMM LieHTpanbHbIM OTBEPCTMEM C UCMONb30BaHMEM HENPOBOASLLEN ONOPHOW hnKcaunn.

an/IMe‘-IaHMe - an/IMepr KpenneHna onopbl And OUNONbHOM aHTEHHbI BKMKOYaoT Necky wu3

MOHOBOJIOKHA, PE3VMHOBLIE NEHTbI UM HENSTOHOBbLIE CTSXKKM A1 kabenen.
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OTa onopa KpenneHust AormkHa ObITb OCTATOYHO MPOYHON, YTOObLI NoAAEPKMBATL AUMONbHYHO
aHTeHHY 1 He BNMTbIBaTb BoAy, B pe3ynbTaTte 4yero obpasyeTcs cyxasi, ycTonumsasi noBepXHOCTb, Ha

KOTOpOVI MOXXHO Pa3MeCTUTb OAUMOJIbHYIO aHTEHHY.

G.4 HunxHasa peweTKka

HwxHAga pelueTka, U3roToBreHHas U3 TOro XXe mMaTepuana, YTo U BepXxHsas, ucnonb3yeTca Ans
nogoepxkn DUT BHyTpyM mogenu Tynosuwa. HWKHAS pelleTka MMeeT HenpOBOASLLYID OMOPHYIO
dumKkcaumo, KoTopasi No3BoOSISIET U3MEHATb BEPTUKaNbHOE MOMOXEHNE HWXKHEN peLleTkn B Moaenw

Tynosuuia. 3710, B CBOKO oyepedb, UIBMEHAET FJ'Iy6I/IHy norpyxeHna nsgenna B Mmoaersb TyroBuLla.

G.5 dneKkTpoabl AnA MmoaenupoBaHUA TynosuLla

[1Be napbl 9NEKTPOAHbIX NNACTUH U3 HEPXKABEIOLLEN CTann, pacnosioXeHHbIX BOOMNb ocen X 1Y,
NCNONb3YITCA AN KOHTPOMS M UCNbITaHUSA U3OeNnus, Korda OHO MOrpyXeHO B CONISIHOWM pacTBOp.
Kaxxgasa nnactmHa umeet pasmepbl 5 cm x 5 cm x 0,2 cm (1,97 gronma x 1,97 grorima x 0,08 aronma)
110 %. Kaxpgas nnactMHa pacnonoxeHa B cepeavHe OOHOW M3 BHYTPEHHWX CTEHOK MOoAenu
Tynosuwa. OgHa napa nnacTuH pasMelleHa Ha NPOTUBOMONIOXHbIX CTEHKax mMogenu Tynosuwia u
nosponsieT KoHTponuposaTb DUT. BTopas napa nnacTtvH pasmelleHa Ha NPOTUBOMONOXHbBIX CTEHKaX
M NPUMbIKAET K KOHTPOSbHbIM nriactuHam DUT. BTopas napa nnacTuH no3BonseT nogaBaTb CUrHasbl
mogenupoBaHns 3KIT Ha NpoOBOAHWMKM M3Zenua 4vepes3 condHonm pacTteop. Boobpaxaemas nuHus,
coeauHsLLaa oaHy napy NnacTuH, NeprneHanKynsapHa BoobpakaeMon NUHNN, COeQUHSIOLEN APYTYHO
napy nnactuH. OTO CBOAUT K MUHUMYMY MEPEKPECTHbIe NOMEXn Mexay nnacTUHaMu UHXEKUUN U
KOHTpons. Kaxgasa nnactmHa nveeT pe3bboBoe O0TBEPCTUE B LIEHTPE, Yepes KOTopoe NPOoAeT BUHT U3
HepkaBetowen ctanu. BuHT npogasnuBaloT yepes3 HebONbLIOE OTBEPCTUE BO BHELLUHEW CTEHKE
MOAENU TYNoBULLA WM 3aKpennsawT rankon gns obpasoBaHWs BOAOHEMPOHMLIAEMOrO YMMOTHEHMS.
BUHT BbIXOOUT 3a npedensl Mogenun Tynosuwia n obpasyeT BHELUHUW 3NEKTPUYECKUIA KOHTAKT.
CurHan wu3genusa oOHapyXuBaeTca MyTeM 9MeKTPUYeCKOro KOHTPONA napbl  nNnactuH  C
NCMOMb30BaHNWEM  KOHTPOSMbHOrO  0bopyaoBaHMsl, KOTOPOE WMEET MUHUManbHOEe  BXOOHOE
conpotmBneHne 1 MOM. [eHepaTop CurHanoB WCNONb3yeTcs ANns nogadn MOAENMPOBaHHbLIX
curHanos OKI Ha BTOpyo napy nnacTuH. 3TW curHanbl cO34atoT HanNpskeHne B COMNSIHOM pacTBOpE,

KOTOpOo€e Mohdenunpyet cepaeyHyo OeATENbHOCTD.

G.6 UnnrocTtpauum

Ha pucyHkax G.1 n G.2 nokasaHbl Bce (PyHKLMN, PACCMOTPEHHbIE BbILLE.
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1 — aHTeHHa; 2 — obnacTb Bbipe3a; 3 — onopHas pelueTka aHTeHHbl; 4 — DUT n npoBOAHUK,
NorpyXeHHble B COMNsIHOM pacTBOp; 5 — cTaHAapTHbIE 3NEKTPOAbl KOHTPOIA BbIXOAHOro curHana DUT
(Ha NPOTUBOMONOXHbLIX BHYTPEHHUX CTOPOHaX); 6 — cTaHAapTHbIe anekTpoabl BXoAHbIX IKI™ curHanos

(Ha NPOTMBONOMNOXHbIX BHYTPEHHUX CTOPOHax); 7 — onopHas peweTtka DUT

PucyHok G.1 — Mogenb Tynosuiia
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13

1 — reHepaToOp pagno4acTOTHbIX CUTHANoB; 2 — AUMNOSNbHas aHTEHHA; 3 — 06nacTb Bbipesa; 4 —
aHTeHHbIN Kabenb; 5 — AByHanpaBreHHbIN OTBETBUTENDb; 6 — BXOA,; 7 — BbIX04,; 8 — NpsiMasi MOLLHOCTb;
9 — oTpakeHHasd MOLWHOCTb; 10 — nameputesnis MoWHocTn A; 11 — nameputernb MoLHOCTN B; 12 —

NCTOYHMK curHana JKI; 13 — o6opyaoBaHme Anst MOHUTOPUHTa

PucyHok G.2 — VcnbiTaTensHasa yctaHoBKa
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MpunoxeHune H

(o6sa3aTenbHoe)
AuvnonbHble aHTEeHHbI

H.1 Pe3oHaHCHbIX AuUNonb

Avnonu, koTopble OyQyT MCNONb30BaTbCA ANA 3TUX UCNbITaHUIW, NPeACcTaBnsalT cobon
PE30HaHCHblE AMNONKW, HACTPOEHHble Ha MOMOBMHY AMMHbI BOJSIHblI C CEpUAMM NapannenbHbIX
GanyHOB M3 KoakcuarnbHOro kabens, cCoOoTBETCTBYHOLINE cneundmkaunsam, npuBegeHHbIM B Tabnvue
H.1. BanyH wu3 kKoakcmanbHoOro kabens 3akaHumBaeTca noaxogawum 50 Om coegunHuTeEnem
KoakcuanbHoro wuHtepdernica. Cm. pucyHok H.1 mnm ANSI C63.5-2006, npunoxenne E, ons
NPMMEpPOB AUMNOSIbHLIX aHTEHH, KOTOpble MOryT COOTBETCTBOBATL creundukaumm B Tabnmue H.1. Cm.
Tabnuuy 10 ons yaenbHOro ConpoTMBIIEHUS COMSIHOrO pacTBopa W PacCTOSHUS MeXay aHTEeHHOW u

CONSIHbIM PAcCTBOPOM BO BpeMsi onpeaerieHnst XxapakTepuUCTUK aHTEHHbI.

Tao6bnuya H.1 — Onucanne aunons

McnbiTaTenbHble 4acToThl YkasaHo B nyHkTe 4.9.2.4 b)

Ha «kaxgon 4acTtoTe [OfKHbl MPUMEHATLCS

crieaytoLlmne xapakTepucTUKK:

CummeTpus? 0,5 gb Oo A8 OT OnopHOM TOYKM AHTEHHbI
avnons
BHyTpeHHMe notepun® <0,2 ob

KoadbdburumeHT ctoa4ven BOSHbI MO HanpsbkeHuto | = 1,5:1 ¢ gunonem, HaCTPOEHHbLIM Ha PacCcTOSHUN

(VSWR) (oTtHocuTcs k 50 Om) 2 cM OT CONnsiHOro pacTeopa

HomunHanbHas MOLLHOCTb 10 BT MUHUManbHas HenpepbiBHAA MOLLHOCTb
CummeTpus OnHbI CTEPXKHS 0,1 mm

BblpaBHMBaHWE OCU CTEPXKHS CmelleHre AunorbHbIX 3MIEMEHTOB: MaKCUMyM

0,25 MM; cMeLleHue K NITOCKOM KPpOMKe B fobon
TOYKEe BOOMb AWMOMbHbLIX 9NIEMEHTOB: MaKCUMyM

1 MM

[dnameTp cTepxHs (3,58 £ 0,254) mm meab

a CMMMeETpUS onpeaensieTcst Kak pasHoCcTb H-nonew nesoro n NpaBoro AUNOSIbHbIX 3N1IEMEHTOB Ha NMoOoM
pacCcTOSHUM BAOMb OMMNOSS OT KOHTPOSBHOM TOYKU OUMONS.

b BHyTpeHHMe NoTepu M3MepSTCA NyTEM 3aMblKaHUS OWUMONSA B OMNOPHON TOYKE aHTEHHbl U U3MEpeHus
obpaTHbIX MNOTepb C WCMNONb30BaHMEM CETEBOro aHanusatopa. MoXeT MWCMnonb3oBaTbCs aHTEHHa C
N3MepPEHHLIMU BHYTPEHHUMK MOTepsiMu, npeBbiwatwmmmu 0,2 ob, Npy ycnosuu, 4YTo NoTepU, NpeBbILLAOLLME
0,2 ob, nobaBnsTCA K 3aTyxaHuo B aHTeHHOM kabene (ACA) ons pacdeTta nNpsiMON MOLLHOCTU Aunons (Cm.
K.1.1) n oTpaxeHHon MowHocTn gunons (cm. K.1.3).

¢ PaccTosiHne mexagy ABYMS 3rieMeHTaMu AMMNOISt B OMOPHOM TOYKE aHTEHHbI AOJPKHO MOAdepXnBaTbCs

MOCTOAHHBLIM.
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1 — onopHas Touka aHTeHHbI?, 2 — Teflon ® unu skBuBaneHT; 3 — npunasHbl; 4 — cTaHdapTHbIE
Nony>XecTkne KoakcnanbHble kabenu; 5 — koakcuanbHbIN NPOBOAHUK; 6 — coeauHuTens SMA; 2 —
nepeceyeHne OC aHTEHHOIO CTEPXKHS U OCU aHTEHHOW OMNOPbI SABMSETCA KOHTPOSBbHOW TOYKOW A5

pacnonoxeHuna aHTeHHbI.

MpumeyaHne 1 — OTOT pucyHOK Obin paspabotaH Schmid n Partner Engineering AG, Lopux,
Weenuapus, ana IEEE C34 SC 2.

MpumevaHne 2 — Teflon ® aBnaetca 3aperucTpupoBaHHon ToproBon mapkon E.l. du Pont de
Nemours and Company. 3Ta uWHdopmauus npegoctaBrneHa Ans ygobcTBa nonb3oBaTenelt HacTOsILLErO
cTaHgapTa u He siBndaetcs ogobpeHnem ISO HasBaHHOro npogykta. MOXHO MCMONb30BaTb SKBUBANEHTHbIE

NPOAYKTbI, €CIIM MOXXHO NoKa3aTb, YTO OHM NPUBOAOAT K OANHAKOBbIM pe3yrnbTaTaM.

PucyHok H.1 — lNpumep AnMNonbHOM aHTEHHbI
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MpunoxeHue |

(o6sa3aTenbHoe)

Kapanoctumynartop/UK[l HacTponku nporpamMmmMmmpoBaHus

.1 O6wwme nonoxeHus

B aTom npunoxeHun onncaHbl Nnporpammupyemble HacTporiku ans DUT.

.2 Kapaunoctumynartop

[.2.1 MapameTpsbl

Ta6bnwunuya I.1 — lNapameTpbl

KapAMoCTUMYnsATopa

MapameTp (npu

OpHokamepHoe nsgenve

[lByxkamepHoe usgenve

OpaHoaNeKTpoaHbI

HeobxoaMMoCTU/HanMynn) unn yctpomncteo CRT-P NPOBOAHMK
Pexvm 6paavkapaumn | VVI (AAl), DDD, DDDR’ vDD°®
. VVIR (AAIR)
(HanbBonee nonHbIN)® P
MongapHocTb Bocnpuatus | OgHononsipHas n | OgHononsipHas n | OgHononsipHas "
ounonsipHas ovnonspHas ovnonspHas
MonapHocTb ctumynsaumm | OgHonongapHas n | OgHononspHas n | OgHononspHas n
ounonsipHas ovnonspHas ovnonsapHas
Yactota ctTumynsaumm HomuHanbHas HomuHanbHasa HomuHanbHas
NopaBsneHue A/V MuHumanbHoe MuHumanbHoe MuHumanbHoe
YKenygoukoBbli  cnenown | — MuHuUManbHbIK, ecnu | —
nepuog npeacraBsneHo
ANV pedpakTopHbi | MUHUMasbHBIN MuHUManbHbIN MuHUManbHbIN
nepvog
PVARP - MuHUManbHbIN MuHUManbHbIN
YyecTBuTEnbHOCTb A/V Kak yKkasaHo B | Kak yKasaHo B | Kak yKkasaHo B
NpOBOOUMOM npoBOAUMOM npoBOAVUMOM
ncnbiTaHUK nCnbITaHUK UCnbITaHWK
NHTepsan V-V¢ — MuHUManbHbIN -
CkopocTb oTBETa Kak yKasaHo B | Kak yKasaHo B|—
nNpoBOANMOM npoBOAUMOM
ncnbITaHnK ncnbiTaHUK

MNcTepesuc

BoikritoueH (VVI/AAI)

BoeikntoveH (VVI)
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OkoH4yaHue mabnuusbi 1.1

MapameTp (npwu OpHokamepHoe nsgenune | [IByxkamepHoe msgenve OOHO3NEKTPOAHbIN
HeobxogMMocTU/HanMunm) unu yctponcteso CRT-P NPOBOAHUK
Opyrne napameTpol B 3aesucumoctn ot | B 3aBucumoctn ot | B 3aBucmmoctn  OT
obcToATenbCcTB obcToATENLCTB obcToATeENLCTB
(NpegnoyTuTensHO (NMpeanoYTUTENBHO (NMpegnoyTMTENBLHO
HOMMWHanbHOEe HOMUHanbHoe HOMUHanbHoEe
3HayeHue) 3HauyeHwue) 3HayeHue)
a Pexnmbl CTUMYNALMN onuncaHbl c MCnosib30BaHNEM euHoro Kogoa, paspaboTaHHOro

CeBepoamepukaHCKMM 06LLECTBOM CTUMYNSALMM N 3nekTpoduamonorum n bputaHckon rpynnon no CTUMynsiLmm
n anektpoduanonormun. Koa pasbsacHeH B npunoxexum C.

b OTHOCKTCA K NYHKTY 4.9.

¢ Bo Bpems ucnbiTaHus ¢ BKITHOYEHHbIM curHanom 3K unu Bo Bpemsi ncnbiTaHus, Tpedytowero BBoaa
curHana, OByxXKaMepHble M3genus MoryT McnbiTbiBaTbesl kak B pexumax AAI(R), Tak n B pexunmax VVI(R)
Bmecto DDD(R), kak yka3aHo Bbile. YcTporctBa CRT-P Takke MOryT ncnbiTbiBaTbCA MO OOHOW Kamepe 3a pas,
Hanpumep, AAl, VVI Ha npaBom xenygouyke, VVI Ha neBoMm xenyaouke.

d MpumeHsieTcs Torbko k ycTpoiictBam CRT-P.

Ecnu onpegeneHHble napameTpbl, yKkasaHHble B 3TOW Tabnuue, aBTOMaTU4eCkn YCTaHaBnMBAaOTCH
n3genveM u He MoryT ObiTb 3anporpaMmmMupoBaHbl Ha TpebyeMoe 3HavyeHue, UCMbITaHNE OOJPKHO MPOBOAMTHCS

HE3aBMCUMO OT 3TOrO.

1.2.2 MapameTpbl AUMArHOCTUKMU
Ecnu onpegeneHHble yHKUMM NpegHa3HayYeHbl UCKITYNTENBbHO AS1S AUAarHOCTUYECKUX Lernen u
0603Ha4YeHbl U3roToBUTENEM 3TV  (PYHKUMM AOMKHbI OblTb  UCKMIOYEHBbI

KaK TaKoBble, npu

onpeaeneHnn HacTpoek ans ncnbitanns AMC.

1.3 UK
1.3.1 MapameTpsbl

Tabnwuuya .2 — NapameTpbl U3genusi Ans Taxmkapoum

MapameTp OpHokamepHoe nsgenve [lByxkamepHoe 1nnm ycTpomncTeBo
CRT-D
Pexum (Hanbonee NonHbln)? VVI (AAI), VVIR DDD, DDDRD
MapameTpbl 6pagnkapgum HomuHarnbHbIE HomuHanbHble
Nopaenexnune AV MuHumanbHoe MuHnmanbHoe

YKenynoukoBblvi cnenow nepuog, | — MuHuManbHbIN, €ecnu TakoBOW

nMmeeTcd

A/V pedpaKkTopHbI nepuog, MuHMMarnbHbIN, ecnu | MuHMManbsHbIN, ecnm

NPUMEHUMO NPUMEHUMO
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MapameTp

OpHokamepHoe nsgenve

[lByxkamepHoe nnm ycTpomncTBo
CRT-D

PVARP

MuHMManbHbIN

YyscTtButensHoctb A/V

Kak ykasaHo B MNpoBOAVMOM

Kak ykasaHo B npoBOAVMOM

ucnbliTaHUM ucnbiTaHUM
NuTepBanbl V-V - MuHUMyM
Bo3mOXHOCTb 0GHapykeHns BkntoyeHa BkntoyeHa

Kputepumn obHapyxeHus

Kak ykazaHO B nNpoBOAMMOM

Kak ykaszaHO B nNpoOBOAMMOM

NCnbITaHUK UcnbITaHUK
WKL tepanua ATP BoikntoveHa BbikntoveHa
VT/VF Tepanus #1 YcTaHoBKa MWHUMarnbHOW | YCTaHOBKa MUHUMasnbHON

QHEepPrmn nnm CcooTBeTCTBYHOLLINE

cpencTBa KOHTPOIS

QHEpPrmn nnm CcooTBeTCTBYHOLLNE

cpencTBa KOHTPOIS

VT/VF Tepanua #2, ..., nT1. A.

BbikntoueHa, ecnu 37O

BO3MOXHO

BbikntoueHa, ecnu 3To

BO3MOXHO

CkopocTb oTBeTa

Kak ykasaHo B MNpoBOAVMOM

Kak ykasaHo B MNpoBOAVMOM

NcnbITaHUK NCnbITaHWK

McTepesnc BoikntoueH (VVI/AAI BoikntoueH (VVI)

Hpyrne napameTpbl B 3aBNCMMOCTH oT | B 3aBNCMMOCTH oT
06CcTOATENBLCTB 06CcTOATENBLCTB
(npegnoYTMTENBHO (npegnoyTMTENBHO

HOMWHanNbHOE 3Ha4YeHne)

HOMWHanNbHOE 3HaYeHne)

a Pexumbl

cTumynaunm onucaHbl Cc

ncnonb3oBaHnem

€0UnHOro

koga, paspaboTaHHOro

CeBepoaMepMKaHCKMM o0LecTBom cTumyndaumm mn 3]'IeKTp0(bIA3VIOJ'IOFVIVI n EpMTaHCKOVI rpynr|0|7| no cCTtuMmynauunm

1 anekTpodusmnonormn. Kog pasbsicHeH B npunoxeHum C.

b Bo BpeMA ncnbiTaHUA C BKIMKOYEHHbIM CUTHalioM OKI unn Bo BpeMA UCNbITaHUA, Tpe6yrou_Lero BBOAA

curHana [4.9.3.1 b) n 4.9.4.2 b)], AByxkamepHble n3genus MOryT UCMbITbIBATbCSA Kak B pexxumax AAI(R), Tak n B

pexumax VVI(R) Bmecto DDD(R), kak ykasaHo Bbiwe. YcTponctea CRT-D Takke MOryt mcnbiTbiBaTbCS MO

oAHoM Kamepe 3a pas, Hanpumep, AAl, VVI Ha npaBom xenygo4ke, VVI Ha neBoMm enynouke.

¢ Ona wu3genun

3anporpamMmmMmmpoBaHa C BKIMKOYEHHbIM CUrHanom, AOnAa Apyrux napameTpoB YCTaHOBIIEHbI

HaCTPOWKM.

TONMbKO  And aHTI/ITaXI/IKap.EI.VILIeCKOIZ

d MNpumeHsieTcst Tonbko K ycTpoicTeam CRT-D.

cTtumynauum,

dyHKUMS  OomkHa  ObITb

HOMWHaInbHbIE

Ecnn onpeneneHHble nNapamMmeTpbl, YyKa3aHHble B aToN Tabnuue, aBTOMaTUYECKU yCTaHaBIMBaKTCA

nmsgenmem u He Moryt ObITb 3anporpaMmmMmmpoBaHbl Ha Tpe6yeM0e 3Ha4YeHue, ncnbiTaHne OOJHKHO NPOBOAUTLCA

He3aBUCUMO OT 3TOrO.
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1.3.2 MapameTpbl AMAarHOCTUKU
Ecnn onpegeneHHble yHKUUKM NpeaHasHayYeHbl UCKNIYNTENBHO AN1S ANarHOCTUYECKNX Lenen n
0003Ha4YeHbl W3roTOBUTENEM KakK TakoBble, 3TU (YHKUMM [OIMKHbI OblTb  WCKMAOYEHbI Mpu

onpegeneHnn HacTpoek ans ucnoitaHna SMC.

I.4 Opyrve pexumbl paboTbl UNN NapamMmeTpbl, He YKa3daHHble B HacTosILLEeM cTaHaapTe

Ona ncnblTaHMa Ha 9MNeKTPOMarHUTHYK COBMECTMMOCTb KapauoctumynatopoB unu UKL c
XapakTepUCTUKaMM1, OTNIMYHLIMU OT NEPEYUCNEHHbIX B HacToswem npunoxexdun, DUT gomkeH ObiTb
nepesefeH B Hambornee 4yBCTBUTENbHbLIN pexum paboTbl. Ans DUT ¢ HECKONbKMMW OOCTYMHbIMA
pexumamu paboTbl (BKOYas pexmmbl paboTbl C NPOrpaMMHbIM - ynpaBfieHNEM) HeobXxoaumo
UCNbITaTb [AOCTAaTOYHOE KOMMYECTBO pPEXMMOB, 4TOObl oueHuTb Bco cxemy. DUT  pgorkeH
KOHTPONMPOBATLCA BO BPEMS MCMbITAHWUS Ha Hanuune MpuU3HaKoB YXyOLUEHWUS UM HEeUCNPaBHOCTW.
Cxema KOHTpOnsi He OOoSmkHa BNUATb Ha pesynbTaTbl McnbiTaHu. Bo Bpems ucnbitanna DUT He
OOJDKEH AEMOHCTPUPOBATh HWUKaKMX HEUCMNPaBHOCTEW, YXYALWEHUS XapakTePUCTUK UIM OTKIOHEHUS

OT 3a[jaHHbIX NMOKa3aHU 3a npeaenbl A0NYCKOB, yKasaHHbIX B cneundukaumusax oTaenbHbIX U3Aenui.
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MpunoxeHwne J

(o6sa3aTenbHoe)
MopenupoBaHue cepaeyYHOro curHana

MogenupoBaHHbIN curHan cepgua

CmopenupoBaHHas opma BoOmfHbl  (CM.  pucyHok J.1) JdomkHa wvMmeTb cregylowme
XapaKTepUCTUKN:

- nepegHuin ppoHT cocTaBnseT t = 2 mc, a 3agHmi — T = 13 mc;

- obLwasa onMTenbHOCTL UMnynbca coctaendeT 15 mc (cm. pucyHok J.1).

Yactota mogenupoBaHHon Ha OKI Opagukapamm gormkHa ObiTb Ha 10-20 % 6Gonblie, yem
3anporpaMmMmMpoBaHHas YactoTa cepaedHbix cokpaweHmn DUT. HYactoTa Taxmukapann mogenupyemMomn
OKIN gpomkHa HaxoouTbCA B Npedenax 3anporpaMmMUpPOBaHHOINO OKHa OOHapyXeHus Taxukapauvu B
DUT. Amnnutyga curHana ysenudmBaeTcs C Hyns 4o TOYKK, B koTopon DUT oTcnexusaeT curHarn, a
3aTemM aMnnuTyda curHana yasavBaeTcs ang obecneyeHnss 4OCTaTOYHOro BocnpusaTus. McnblitaHms ¢
ncnonb3oBaHnem curdana AKI gomkHbl NpoBoANTLCA € nonsipHocTbto curHana 3K, koTopast umeet

6onee HM3KUIA Nopor cpabaTtbiBaHUS, eCnv ABa Nopora pasnuyHbl.

Pu

F 3

Pw — WwnpnHa nmnyneca; P; — nHTepsan nMmnynsca

PucyHok J.1 — MogenupoBaHue cepaeyvyHoro curHana
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MpunoxeHune K

(o6s3aTenbHoe)
PacuyeT none3Hon MOLWHOCTU B ANNONbLHON aHTEeHHe

K.1 PacueT uMcTtom MoOLHOCTHM AUNons

McnbiTaTenbHas ycTaHOBKa, Noka3aHHada Ha pucyHke K.1, ncnonbsyeTcs aAng nsmepeHust YuCcTon
MOLLHOCTM B AUMNONBHOMN aHTEHHEe Af1s NPOTOKOMa UCMbITaHUS, YKa3aHHOrO B HACTOsILLEM cTaHaapTe.
YucTtasd MOLIHOCTb B OUMNOSIbHOW aHTEHHE onpeaensieTca Kak npsiMasi MOLHOCTb MUHYC OTpaXKeHHas
MOLJHOCTb Ha KabenbHOM KOHTaKTe OWMOSIbHOM aHTEeHHbl. YucTtass MOLWHOCTb — AMnons
paccyMTLIBAEeTCA Ha OCHOBE W3MEPEHMA MOLLUHOCTM, BbIMOJIHEHHBIX Ha ABYHanpaBlEHHOM
OTBETBUTENE, C UCMONb30BaHMEM pacdeToB, NpmBeaeHHbIX Hmke. KoaddunumenTtol DCF, DCR 1 ACA,
NCNONb3yeEMble B 3TUX BbIPAXEHUSIX, OOIPKHbI ObITb MOMyYeHbl ONs1 KaKOOW 4YacTOThl UCMbITAHUA C
NCNoNb30BaHNEM OMNUCAHHOW 34eCb MeTOoOOoNIorMM M3MEPEHUST WUW 3KBMBArNIEHTHOrO Metoda C
npegocTaBneHnemM o60CHOBaHMS.

K.1.1 PacyeT npssmoin MmowHocTu aunons (Abm)

FPdBm = AdBm + DCF — ACA,

raoe FPdBm — npsimas MowHocTb gunons (abm);

AdBm — nokasaHusa nameputens MowHoctTn «Ax» (abm);

DCF — koahmumeHT cBA3M Ang NpsAMOoro nopTa HanpaeneHHoro oteeTeutens, (+ab);
ACA — 3aTyxaHue B aHTeHHOM kabene (+ab).

K.1.2 NMpeobpa3zoBaHue NPAMONA MOLIHOCTK aunonsa n3 Abm B MunnuBaTThbl
FP = 10(FPdBm/10)

roe FP — npamas mowHocTb avnons (MBT);
FPdBm — npsmasa MowHOCTb gmnons (obm).

K.1.3 PacueTt oTpaxeHHOW mowHocTu aunons (abwm)
RPdBm = BdBm + DCR + ACA,

roe RPABm — oTpaxeHHast MOLWHOCTb aunons (abm);

BdBm — nokasaHusa namepurens MowwHocTn «Bx» (abm);

DCR — k0athuLMEHT CBA3M AN OTPaXEHHOro NopTa HanpaeneHHoro otseTeuTend, (+ab);
ACA — 3aTyxaHue B aHTeHHOM kabene (+ab).

K.1.4 MNMpeobpa3zoBaHue OTpaXXeHHOM MOLLHOCTU gunonsa 3 agbm B MmnnueartThl

RP = 10(RPdBm/10)
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roe RP — oTpaxeHHas mowHocTb gunonsg (MBT);
RPdBmM — oTpaxeHHas Mo HOCTb aunong (obm).

K.1.5 Pacuet uncrom mowHoctu gunons (MBT)

NP = FP — RP,

roe NP — unctasa mowHocTe gunons (MBT);
FP — npsimasi mowHocTb aunons (MBT);

RP — oTpaxeHHasa MoLlHocTb gunons (MBT).

K.2 U3smepeHue KoachdnuneHTOB ANA pacyeTa YNCTOU MOLLHOCTHU

MeTogonorus, onuMcaHHass HWXKe, pPeKoMeHayeTcsa Ans  U3MepeHus  KoadpuumeHToB
HanpaBneHHOro OTBETBUTENS M 3aTyXaHUsA B aHTEHHOM kabene.

K.2.1 DCF - koadpuumeHT cBA3U ANA NPAMOro noprta HanpasfieHHOro oTBeTBUTENS

HacTtpauBatoT mcnbiTaTenbHOe 00OpyagoBaHUE, Kak NnokasaHo Ha puUcyHke K.2, ¢ nsmeputenem
MoLHOCTM B, nogkntoyYeHHbIM HenocpeaCTBEHHO K BbIXOQHOMY MOPTY HanpaBneHHOro OTBETBUTENS.
Ecnu atTeHoatop 6yget yctaHoBNEH B NopTe MPSMON MOLLYHOCTU HamnpaBfieHHOro OTBETBUTESNSA BO
BpeMs UCMbITaHUA C HACTPONKON, NOKasaHHOW Ha pucyHke K.1, ycTaHaBnMBaloT TOT Xe aTTeHaTop B
nopTe NPAMON MOLLHOCTU ANs 3TOro uamepeHus. NoTepu atTeHoaTopa BKNOYEHbI B kKO3hdmumneHT
CBA3M  HampaereHHOro oTeBeTBUTENs. Ha  kaxaonm  uchblTaTeNbHOM  YacToTe  nogaroT
HEMOAYITMPOBAHHbIN CUHYCOMAAmNbHbIA CUTHAM Ha BXOOHOW NOPT HanpaBNEeHHOro OTBETBUTENH C
OOCTaTOMHON aMnnuTygon, 4YTobbl obecneynTb COOTHOoWweHwe curHan/wym >20 gb Ha obowumx
N3MepUTENSX MOLLHOCTU, 1 3an1CbiBalOT YPOBHM MOLLHOCTU (4BM) Ha nameputensx mowHoctn A n B.

KoahcbmumeHT cBasn ana npamoro noprta HanpaeneHHoro oteeteutens (DCF) paccuntbiBatoT

Ha KaXxgon ncnbiTaTeNbHOM YacToTe C UCMONb30BaHMEM crnenyroulero BblipaXxeHus:

DCF = BdBm — AdBm,

rae DCF — koadhpmumeHT cBA3M Ans NpAMOro nopTa HanpasrneHHoro oteeTeuTens, (ab);

BdBm — nokasaHus nameputens mowiHoctn B (abm);

AdBmM — nokasaHusa nameputens mowHoctu A (abm).

K.2.2 DCR — KoadcduumeHT cBA3M [nNA OTPaXEHHOro nopta HanpaBfieHHOro
oTBeTBUTENS

HacTtpauBatoT ncnbitatensHoe obopyanoBaHMe, kak nokasaHo Ha pucyHke K.3, ¢ nsmepurtenem
MOLLHOCTM B, nogknio4YeHHbIM HENnocpeaCTBEHHO K BXOAHOMY MOPTY HanpaBreHHOro OTBETBUTENS.
Ecnn aTTeHioaTtop ByaeT ycTaHOBMNEH B MOPTE OTPaXKEHHOW MOLLHOCTM HanpaBfeHHOro OTBETBUTENS
BO BpEMSI MCMbITaHWMA C HACTPOMKOW, MOKa3aHHOW Ha pucyHke K.1, ycTaHaBnuBalT TOT Xe

aTTeHlaTop B MOpTe OTPaKeHHOM MOLLHOCTM AN 3Toro uaMepeHus. [loTepu artTeHwoaTopa
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BKMNIOYEHbI B KO3hMUMEHT CBA3WM HanpaBneHHOro oTseTBUTeENs. Ha kaxgon wucnbiTatenbHOW
yacToTe nogatoT HEMOAYSIMPOBAHHbLIN CUHYCOMAANbHbIA CUrHAN Ha BbIXOAHOW MOPT HanpaBneHHOro
OTBETBUTENSA, MCNONb3ysl LOCTATOYHYK amMnnutygy Ans obecneyeHust OTHOLUEHWUS CurHan/wym
>20 gb Ha 06oux n3mMepuTENAX MOLLHOCTU M AN 3annucK YPOBHEN MOLLHOCTK (ABM) Ha nameputenax
mMoLiHocTM A n B.

KoathcomumeHT cCBA3M OnNg  OTpaXeHHOro nopTta HanpaeneHHoro oteeTsButena (DCR)

paccynTbiBakOT C NCNOJ1Ib30OBaHMEM cnenyluero Bbipa>KeHnA:

DCR = BdBm — AdBm,

roe BdBm — nokasaHus namepurensi MmowHocTtn B (obm);

AdBm — nokasaHuns nameputens mowHoctn A (abm).

K.2.3 3aryxaHue B aHTeHHOM Kabene ACA

HacTtpauBaloT ucnbiTatenbHoe obopydoBaHME, Kak MOKa3aHO Ha pucyHke K.4, ¢ aHTeHHbIM
kabenem, wucnonb3yembiM Ha pucyHke K.1. WcnbiTaTenbHass ycTaHOBKa MOAKMOYMEHA Mexay
BbIXOA4HbIM MOPTOM HanpaBfieHHOro OTBETBUTENSA U naMmeputenem MowHoctn B. Ecnn aTTeHoaTtop
OyaeT ycTaHOBMEH B NOPTE NPSIMOM MOLLHOCTM HanpaBneHHOro OTBETBUTENS BO BPEMS UCMbITAHUI C
HaCTPOMKOW, nokasaHHOM Ha pucyHke K.1, ycTaHaBnMBaloT TOT Xe aTTeHKaTop B NopTe NpsiMon
MOLLHOCTM AN4 3TOro uamepeHus. Ha kaxxgon ucnbiTaTesnibHOM YacToTe nodatnT HEMOLYNUPOBAHHbIN
CUHycOMAanbHbIA CUrHan Ha BXOAHOW NOPT HanpaBfiEHHOro OTBETBUTENS, UCMONb3yd SOCTATOYHYIO
amMnnuTygy ans obecneyeHunsa oTHoweHus curHan/wym >20 b Ha 06onx namepuTensix MOLHOCTU K
Ons 3anucy ypoBHEN MOLLHOCTU (4BbM) Ha nameputensx mowHoctn A n B.

3aTtyxaHme B aHTeHHOM kabene (ACA) paccuuTbiBaeTca C UCNONb3OBAHWEM CreaytoLlero

BblpaXeHnA:

ACA = AdBm + DCF — BdBm,

roe ACA — 3aTyxaHue B aHTeHHOM kabene (ab);

AdBm — nokasaHusa nameputensa mowHoctu A (abm);

DCF — ko3 muUmMeHT CBA3M AN NpAMOro nopTa HanpaeneHHoro oteeTeutens (+4b);

BdBm — noka3saHusa nameputens mowHocTtn B (abm).

N36bITOYHbIE BHYTPEHHME MNOoTepu aHTeHHbl (cM. Tabnuuy H.1) gormkHbl 6biTb AobaBneHbl K
ACA.
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CHrHana

[1ByHanpasneHHbIi
OTBETBUTEMb _

AHTEHHbIil ArTerHa
= kabenb Avnona
1 Bxopn Bhixon

[Npamas OtpakeHHan

MOLLHOCTb MOLLHOCTb

(=] L
W3meputens W3mepurens
MOLLIHOGTH A MolLHocTk B

MpnmedaHune 1- Bce PY nHTepdelicbl MMeOT XxapakTepuctundeckoe conpotmarieHne 50 Om.

MpumeyaHune 2 — MoxeT noTpeboBaTbCHA aTTEHIOATOP Ha NopTax NPSMON MOLLHOCTU W OTPaXXEHHOW

MOLLUHOCTMU HanpaBlieHHOro oTBeTBUTenda AONlAa CHWXEeHUA ypOBHeIZ MOLLHOCTM OO0 AOuana3oHa uaMeputend

MOLLHOCTW MpWU NPOBEAEHUN UCNBbITAHUWA A0 YPOBHSA MOLHOCTH 8 BT.

M punmedaHune 3 — OgunH nameputenb MOLWHOCTU MOXHO MUCNONb30OBaTb BMECTO ABYX MsmepMTeneﬁ

MOLLHOCTU, nepemMmellaa naMmeputesib Mexay noptamMmun un yctaHaBIiMBaa Harpysky 50 Om Ha He nognexatliem

n3MepeHuto nopTe.

[ eHepatop
curHana

PucyHok K.1 — NcnbiTaTenbHasa yctaHoBKa

[lByHanpasneHHbI
OTBETBUTEND
1 Wamepurens
[ Bxon Boixop | MOMH%CTMB
[NpaAman OtpaseHHan
MOUIHOCTE  MOLLHOCTb
- Harpyaka
50 Om
Mameputent
MOLLHOCTH A

MpnmevyaHune 1-—Bce PY nHTepdelicbl MMeIOT xapakTepuctnyeckoe conpotmerieHme 50 Om.

I pumedaHune 2 — O,D,I/IH n3ameputenb MOLLHOCTU MOXHO MCMNOJN1b30BaTb BMECTO ABYX msmepMTeneVl

MOLLHOCTM, NepeMeLlas U3MepuTenb Mexay nopTamu M yctaHaenueas Harpysky 50 OM Ha He nognexatiem

M3MepeHuIo nopTe.

PucyHok K.2 — KoadhduumeHT cBaA3un Ang npsMoro nopta HanpaeneHHOro OTBeTBUTENS
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[1ByHanpasneHHbIA
OTBETBUTENb
Wameputens [ ] [ eHeparop
MolHocTM B | Bxoa Boxoa curHana
[Npaman OTpaseHHan
MOLWHOCTL  MOUIHOGTb
L] ]
Harpyska
50 Om
Wameputens
MOLLHOCTI A

MpumevaHune 1 - Bce PY uHTepdencel umetoT xapakrepuctnyieckoe conpoTtusreHne 50 Om.
MpumevaHne 2 — OavH nsMmepuTenb MOLLHOCTU MOXHO MCMOMb30BaTb BMECTO ABYX M3Meputenen

MOLLHOCTU, NepeMellas uaMepuTens Mexay nopramu v yctaHaenveas Harpy3ky 50 OM Ha He noanexaiiem
N3MepeHuto nopTe.

PucyHok K.3 — KoadhdmumneHT cBA3M ANa OTPaXXeHHOro nopTa HanpaBfieHHOro OTBETBUTENS

[18yHanpasnexHbIA
OTBETBUTENb AHTEHHBI
benb
[eHeparop I m ka Wamepurens
curHana L Bxoa Boixop L3 MolHocTh B
[Npamas OtpasenHas
MOLUHOCTb  MOLHOCTb
. L Harpyaka
50 Om
Wameputens
MOLIHOCTI A

MpumeyaHue 1 - Bce PY nHTepdelicbl MMeOT xapaktepuctnyeckoe conpotmerieHne 50 Om.
MpumeyaHue 2 — OguH nameputenb MOLLHOCTM MOXHO UCMONb30BaTb BMECTO ABYX M3MepuTenen

MOLLHOCTH, nepemMellad naMeputenb Mexay noptammn U yCtaHaBliMBasa Harpysky 50 OM Ha He noanexawem
N3MepeHnto nopTe.

PucyHok K.4 — 3aTyxaHue B aHTeHHOM kabene
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MpunoxeHne L

(o6sa3aTenbHoe)
BbluMcneHus nnowanu netTnum

L.1 Uenb

lMepBoHa4yanbHas oueHKa MMMNIaHTUPOBAHHLIX NPOBOAHMKOB Obina npoBefeHa B cepeanHe
1980-x rogoB. bbina onybnukoBaHa wHGopmauusa (Irich n Barold, 1985 [4]), B KoTOpOM
YKa3blBarocb, YTO YHUMOMSAPHbIE KapAMOCTUMYNATOPBI C MOMYKPYrNon KOHUrypaumen npoBOAHUKOB
MoryT obpasoBbiBaTh nnowaae netnu 570 cm?,

Cratbu, onybnukoBaHHble B 1990-x rogax, ykasbiBanu Ha ©Oonee Huskme 3addeKTUBHbIE
nnowaam (Scholten un Silny, 2001 [9]; Irnich, 2002 [3]).

lMocKONbKy MOHMMaHWE peanuCcTUYHbIX 3QEKTMBHBLIX NMOWAAen BaxHO And pas3paboTku
n3genuin, YCTOMYMBBIX K JNEKTPOMAarHUTHbIM U3MyYeHUaM, U ONs  ONpedeneHus KpuTepues
NCNbITaHUSA CTaH4APTOB UMMNNAHTUPYEMbIX CEpPAEYHO-COCYAMCTbIX MEeOULUHCKUX U3Lenuu, uenesas
rpynna no AMC AAMI couna oueHKy adheKTUBHLIX Mowagen NneTnu in vivo BaXKHbIM LIArom Ha nyTu
K onpegeneHnto TpedoBaHuin.

B pesynbTtaTe ObIo NpoBeaeHoO MccnegoBaHue ans oueHkn acpekTUBHbIX nnowanen netnu B
3aBMCUMOCTM OT BOCMPUMMYMBOCTU K JNEKTPOMArHUTHbIM MNOMexam, KapAUOCTUMYNSITOPOB U
Beaywmx cuctem WVKO, n 1) ona onpegeneHus Toro, CyllecTByeT nv pasHuua B 3GdEKTUBHOMN
nnowaam netnu npoBoAHMKa Ana  kapguoctumynatopoB u WKL, n 2) gna conocTaBneHus
aKTMYECKMX MMMNNAHTUPOBAHHbLIX CUCTEM C MOLENMPOBAHMEM, BbIMOSTHEHHBIM B  Pa3fUYHbIX
nccnepoBaHusx B EBpone.

FeomeTpuyeckas nnowanb NEeTnn npoBOAHMKA B 3TOM MPUMOXEHUW onpegensieTcs Kak
nnoLwiaab, OKPY)XEeHHast MNpPOBOAHMKaMM W Boobpakaemowm npsiMOV NIMHWEN MeXay 9nekTpoaa

(HAKOHEYHUK/KOMBLIO) U MEeTanMNYECKNM KOpPnycoM umnnaHtTuposaHHoro DUT.

L.2 Mpouenypa

PeHTreHoBCKME CHUMKM OT MauMeHTOB C kapguoctumynsatopom n ¢ UKL 6binyv nonyveHbl u
npoaHanuanpoBaHbl C Kcrnonb3oBaHnem nnaHumeTpa LASICO mopenu L-30' gns onpenenenus
ABYMEPHOW nnowagnm npoBodHuKa. [lnaHumeTpuyeckne u3MepeHus MpPOBOAWUNCE Ha KaXKAoM
NPOBOAHUKE OT U3AENUS A0 HAKOHEYHMKA B UMMNIAHTUPOBAHHBIX XEeNnygoYKOBbIX NN npeacepaHbixX
TPaHCBEHO3HLIX CUCTEMAax MPOBOAHMKOB. Kpome TOro, nnaHMMeTpU4eckne M3MEPEHUA CErmeHTa

NpoBOAHMKA B npegenax kpyra guametpoMm 141 cm? (NpubnusutensHo 22 AwoviMaZ), TUMUYHOTO

1 LASICO L-30 sBnseTcs npumepoM MNOAXOASLLEro NpoAykTa, AOCTYMHOTO B npogaxe. 3Ta uMHdopMmauma
npegocTaeneHa Ans ygobctsa nonb3oBaTenen HacToswero craHgapta M He saBnsetca opgobpernnem ISO pgaHHOro
NpoAayKTa.

135



FOCT ISO 14117-2022
(npoekm, RU, dopabomaHHas pedakuyusi)

pasMmepa Aand 4YacTtu4Horo BO34eNCTBUSA, OblfIM  BbINOSIHEHDI nytem pasMmeweHna Kpyra Hag

VIMI'IJ'IaHTVIpOBaHHOI7I cucTtemomn u yaoepxaHua ueHTpa n3genuma B npeaenax Kpyra.

OhbekTnBHasa nnowags npeacepamn = A1 + A2 —= A3; BdpdekTnBHada nnowans xenygodkos = V1 +
V2 - V3; 1 — npeacepaHbIn KaHan; 2 — ernygodKkoBbIn KaHan

PucyHok L.1 — PeHTreHOBCKMIA CHUMOK MOAENMpPOBaHUSA ABYXKaMepHOro npaBoro rpyaHoro

KapauocTuMynaTopa
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OdbbekTnBHaga nnowaap npegcepamn = A1 + A2 - A3; OddekTmBHas nnowaab xenyaoyukos = V1 +

V2; 1 — npeacepaHbl KaHar; 2 — Xenyao4vkoBbI KaHar

PucyHok L.2 — PeHTreHOBCKUI CHUMOK MOLennpoBaHus AByXKamepHoro rnesoro rpyaHoro KO

L.3 PesynbTathl

CpepHve adhdekTvBHble nnowaan ana  Gonbwon netnu  (YenoBek, BXOAALWMA B
3NEeKTpOMarHUTHOe none) M Ana manom netnum (4enoBek, Yy KOTOPOro TOMbKO 4YacTb Tena
noaBepraeTca  BO3OEWCTBMIO  3MIEKTPOMArHUTHOrO  Nonsi)  nokasaHbl B Tabnuue  L.1
(kapanoctumynaTopsl, N = 100 nauyneHToB) 1 Tabnuue L.2 (MK, n = 59 nauuneHTos).

Kaxxgas Tabnuua pasbvta no pacnosioXeHuo usgenusa n uMnnaHTarta: npasas YacTb rpyaHoun
KNeTkn wunu neeBas 4acTb rpygHon knetkn. [dnuHa npoBogHvKa W adekTuBHbIE nnowaaun
npeaycMOTpeHbl AN JOCTYNHOro opOHTarbHOro BMaa npeacepaHbiX U XenygoykoBbiX OTBEAEHUN, a
Takke Ana AOCTynHoro Buaa cOoky. Takke npegyCcMOTPeHbl U3MepeHus OGonblion neTnu

NPOBOAHUKOB U n3mepeHus manon [12,7 cm (5 glommoB) B guameTpe] neTnv npoBOLHUKOB.
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Tabnwuuya L.1 — KapamoctmmynaTopHble CUCTEMbI

MecTtononoxe- Cratuctuka \Y A lMnowaab coegnHeHus
Hne n AnvHa AanvHa Manas netns Bonbliasa netna
Konn4yecTtBo nposoa- nposoa- V Vv A A \Y \Y A A
IPG HUKa, HUKa, dpoHTa- | cboky | dpoHTa- | cboky | cpoHTa- | cboky | cppoHTa- | cHoky
cm CcMm NbHbIN NbHbIV NbHbIV NbHbIV
47 CpegaHnii 57 52 46 48 45 48 191 117 120 88
JleBbivi MakcumarnbHbii 65 57 88 70 83 80 314 187 166 154
rpygHom MuHUManbHbIN 52 45 12 20 13 19 57 72 59 45
CranpapTHoe 5 5 22 18 22 19 62 35 26 30
OTKINOHEHNE
49 CpepHuii 55 46 70 57 73 58 68 117 95 91
MpaBblit MakcumanbHbii 76 55 100 101 100 99 169 189 159 137
rpyAHoi MuH1ManbHbIV 48 37 8 42 43 40 6 62 45 63
CraHpapTHoe 5 4 19 16 15 16 31 31 25 19
OTKINOHEHNE
4 Cpenui 54 53 28 33 — 34 91 109 58 83
BptowHo MakcymarnbHbli 58 53 81 33 — 34 143 135 105 103
MuHUManbHbIi 52 53 8 33 — 34 42 80 11 62
CraHpgapTHoe 3 — 35 — — — 45 39 67 29
OTKIMOHEHWNe
MpumeyvyaHune —A—npegcepaHbli; V — Xenyao4KkoBbIN.
Tabnunya L.2 — MNKO cuctemsl
MecTononoxe- Cratuctuka \ A Mnowaab coegnHeHus
Hune n AnnHa OnnHa Manas netns Bonbliasa netna
KONMYECTBO npoBoA- | NpoBoA- \Vi \Y/ A A \Y \Y A A
IPG HYIKa, HuKa, dpoHTa- | cboky | dpoHTa- | cboky | dpoHTa- | cboky | dppoHTa- | cboky
CcM cm NbHbIV NbHbIV NbHbIV NbHbIV
54 CpepHuii 65 52 57 40 57 35 232 108 137 66
Neseblii MakcumanbHbii 78 62 97 76 107 69 389 190 201 105
rpyaHoi MuHumaneHbIi 55 42 13 23 20 20 91 23 79 20
CranpapTHoe 5 5 19 14 20 13 51 38 28 25
OTKMOHEHNEe
3 CpepnHuit 68 52 59 — 41 — 167 93 145 57
MpaBbin MakcumarnbHbIn 75 53 80 — 56 — 233 93 147 57
rpygHoin MuHUManbHbIN 58 50 31 — 26 — 101 93 144 57
CraHgapTHoe 9 2 25 — 21 — 93 — 2 —
OTKIOHEHMe
2 CpeaHui 105 — 33 — — — 140 — — —
BptoLuHom MakcumanbHbIN 105 — 42 — — — 167 — — —
MuHMManbHbIN 105 — 24 — — _ 112 — — _
CraHpapTHOe — — — — — — — — — —
OTKIMOHEHNe

MpumeyvyaHune —A—npeacepaHoiit; V — Xenygo4KoBbIN.
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Takum obpasom, ana nnowanm 6onblion neTnu (NonHasa cuctema):

a) [nsa kapanoctnmynaTopoB Obiniv NpoaHannanpoBaHbl 47 NeBbiX rPyaHbIX UMNaHTaToB u 49
npaeblX rPyAHbIX MNNaHTaToB (cM. Tabnuuy L.1).

b) Ons WKL 6binn npoaHanuampoBaHbl 54 neBbIX rpyAHbIX MMANaHtTata v 3 npaBbiX rPyAHbIX
nmnnaxTarta (cm. Tabnuuy L.2).

c) Kak BugHO npu cpaBHeHUW pucyHka L.1 ¢ pucyHkom L.2, cuctema neBbIX rPYyAHbIX
NPOBOAHWKOB MNPUBOAUT K YBEMUYEHUIO TeOMeTPUYEeCKMX nnowagen neTnM no CpaBHEHUIO C
opueHTaumen «lazy S» («neHmBass S») npaBblX FPygHbIX MPOBOAHMKOB. Y MpaBoro rpyaHoro
NpOBOAHUKA, KaK NpaBuno, BbluMTaeTca 6onblias adhdekTnBHaa reomeTpuyeckasa nnowagb netnum,
KaK nokasaHo Ha pucyHke L.1.

d) JleBas rpygHasi, poHTanbHas opuveHTauus >XernyaoyKoBbIX MPOBOAHMKOB obecneynBana
Hanbonblune aPdEeKTVBHbIE reoMeTpuyeckne nnowaan neTnu; cpegHue 3HayYeHuss COCTaBun
191 cm? gna kapamoctumynsaTopos 1 232 cm? ana UK (cm. Tabnuubl L.1 n L.2).

e) MN3amepeHHble MakcumarbHble 3(EKTMBHbIE reoMeTpuyeckue nnowagm neTnun coctaBunm
314 cm? ana kapavocTumynaTopos 1 389 cm? ana UKL (cm. Tabnuubl L.1 1 L.2).

f) PasHnua B 9ddeKkTMBHOM reoMeTpuyeckorn niowagn netnm MOXeT ObiTb 0O6bsACHeHa
ncnono3oBaHveMm 6onee anuHHbIX nposogHukoB c WKLO. CpegHss gnvHa neBoro rpyaHoro
Xenyao4koBOro NpoBoAHMKa coctaensana 65 cm ansa VKO n 57 cm gnst KapouocTUMynsiToOpoB (CM.
Tabnvubl L.1 n L.2).

Taknum ob6pasom, 4na Manblx nnowagen neTnu (cMctema YacTUYHOro NPOBOAHMKA):

- [Onsa kapguoctnmynatopoB 6binn npoaHanuanpoBaHbl 47 neBbiX rPYAHbIX MMNNaHTaTos U 49
npasbIX rpyaHbIX MMNnaHTaToB (cM. Tabnuuy L.1).

- Ona WKO 6binn npoaHanuanpoBaHbl 54 neBbIX rpygHbIX MMMANaHTata u 3 npa.biX FPyOHbIX
nmnnanTarta (cm. Tabnuuy L.2).

- CncTtembl neBbIX TPYyAHbIX MPOBOAHUKOB MOKa3anu MpUMEPHO OamHakoBble 3hdekTUBHbIE
reomeTpuvyeckue nnowiagn neTnu, MOCKOMbKY BblYMTaKOWME YacTu opueHTaumm «lazy Sy,
Habnogaemble B MpaBbiX FPYAHbIX MPOBOAHMKAX, OObIMHO BbIXOAUNM 3a npegernbl U3MEepeHHOM
obnactm pguametpom 12,7 cm (5 pgwonmoB). JleBaa rpyaHasi, poHTanbHas opueHTauus
)XeNnyJo4YKOBbIX NPOBOAHUKOB MOKasana cpedHol reoMeTpudeckylo nnollagb netnu 46 cm? ans
kapauoctumynaTopoB M 57 cm? ans WKL, B To Bpems kak npaBas rpyaHas, (opoHTanbHas
OpUEHTaLMA Xernyao4YKoBOro NPOBOAHMKA COCTaBnana B cpeaHem 57 cM? ons KapaMoCTUMYNATOPOB
n 59 cm? ansa UKL (cm. Tabnuubl L1 n L.2).

- N3mepeHHble MakcumarnbHble 3(EKTMBHBIE reomMeTpuyeckue nnowagn netTnm cocTaBunu
88 cM? Ons NpaBoro rpyaHoro Xenygo4ykoBOro MpoBOAHMKA kapauocTumynsatopa v 107 cm? gns

NeBoro rpyaHoro npeacepgHoro nposoaHuka ana UKQ (cm. tabnuubl L.1 n L.2).

139



FOCT ISO 14117-2022
(npoekm, RU, dopabomaHHasi pedakuyusi)

L.4 Pesrome — NeomeTpuyeckas nnowaab NeTnv NnpoBoAHMKA

OnucaHHoe Bbile uWccriefoBaHWe Mnokasano, YTO CpefHss reoMeTpuydeckas nrowanb netnu
NPOBOAHMKa (NeBbl rpyaHOA) ANa KapAMOCTMMYNATOPOB cocTaenseT 191 cm?, 4To noaTtBepxaaeT
npeabiayulee wucnonb3oBaHne 200 cm? ans oueHku addpekTMBHOM nnowaanm netnu. B xopge
AanbHenlwero uccnegoBaHusa 6Gbina BbisBNeHa MakcumarnbHasi reomeTpudeckas nnowaab netnu
NPOBOAHWKA (NeBbIV rpyaHoi) 314 cm? Ana MMNNaHTUPYEMbIX KapaAYOCTUMYSITOPOB.

N3mepeHune cuctem VK[ nokasano, 4To cpeaHss reomeTpuyeckas nnowanb netnu npoBogHUKa
(neBblii rpyaHon) coctaBnseT 232 cm? PasHuua mexay nnowagbto netny 200 cm? n 232 cm? no
CyLeCTBY He3HauuTeNnbHa; NO3TOMy OAHa WM Ta Xe nnowaab netnu 6bina npumeHeHa k VKO w
KapgauocTumynstopam.

leomeTpuyeckas nrnowiafb NeTnv NpoBodHMKa Obina onpegeneHa kak obnactb, OKpPy>XeHHas
NPOBOAHMKAMN U BOODPa)KaeMoWm MNPSIMOM JIMHMEW MeXOy ONneKTpoAoM (HaKOHEYHMK/KOMbLO) U

MEeTanMM4YecKnm Kopnycom nmnraHtmpoaHHoro DUT (cm. Takke pucyHkm L.1-L.2).

L.5 OdvchekTnBHaAA nnowanb MHAYKLUU

B cnyyae, korga npoBOAHUK NOMELLEH B BECKOHEYHO NPOTSHPKEHHYIO NPOBOASLLYIO Cpeay, NeTnto
MOXHO paccMaTpuBaTb Kak 3aMKHYTYIO MPSIMbIM NPOBOAOM OT COeAMHEHUS (HAaKOHEYHWK) MPOBOAHMKA
K HemnsonupoBaHHomy kopnycy DUT. Mnowagb nHaykumm A ang npoBoda 3agaHHoW AnuHbl L 6yget
MaKCUmanbHOM NP pacnonoXeHUn NosyKpyrom:

A = L2/2m.

OTO BCe elle BEpHO B npedenax KOHEYHOro NpoCTpaHCcTBa (Kak B rPyAHON KreTke), ecnu
BoOOpakaemas npsmasi NUHUS LeHTpupoBaHa BHYTpu Tena. OgHako pearnbHble MMinaHTauum
CMELLEHbl B CTOPOHY CTEHKM TrPyoHOM KIMeTKW, YMeHbluas 3pdeKkTUBHYIO nnowaab WMHAYKUMK.
TeopeTnyeckne noneBble pacyeTbl U U3MEPEHUA NOATBEPKAANT ITOT IPMEKT YMEHbLUEHMSA
[Scholten A, Silny J (2001) [9]; Gustrau F. n gp. (2002) [10]; Irnich (1999) [11]].

Ha PUCYHKe L.3 cxemaTn4HO nokasaH O,EI,HOI'IOJ'IFIprIIZ NpoOBOAHUK B BUAE nonykpyra.
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— npoBoadLLasn cpega/TkaHb Tena; jjj — atphexkTnBHAA NnoLaab UHOYKLMK
PucyHok L.3 — BddpekTmBHasA nnowagb MHOYKLMM pa3OMKHYTOW NeTNu BHYTPU NPOBOAsILLEN cpeqbl

Kak nokasaHo Bbille, Hapsgy C OLEHKOM PEHTFEeHOBCKMX CHUMKOB, MakcumarbHasi
reomeTpuyeckas nnowaab NeTnu NpoBoAHMKa AOCTUraeTcsl Npu NeBo rpyaHor umnnaHtTauum DUT.
MakcumanbHO [OOCTWXUMas BuaMMas nnollagb cocTaenana okono 315 cm?, Ho c yyeTom
BbILUEYNOMSIHYTbIX 9(P(EKTOB YMEHbLUEHUS MaKCUManbHO [AOCTWXKMMas 3ddeKkTUBHaa nnowanb

UHOYKUMM  Ajpg ™

cocTaBnseT Bcero okono 225 cm?. 37O o03HayaeT, 4YTO MaKkcumarnbHO
YYBCTBUTENbHbIA MMMNIAHTUPOBAHHbLIA OAHOMOMSAPHbLIA CEpAEeYHbIA NPOBOAHMK obecneynsBaeT Takoe
K€ MHOYUMPOBAHHOE HanpsbkKeHMe MNOoMeX, Kak WM 3KBUBANEHTHbI 3aMKHyTas MeTns nnowaabio

225 cm?.

L.6 PaccmoTpeHue nnowaau netnv npoBogHuKa Ha ocHoBe yctpouctB CRT-P/CRT-D u
pacnonoxeHue NPOBOAHUKA JIeBOro Xenyaouka

B nepsom wusgaHum SO 14117 B 3TOM NPUNOXEHUM ONpeaeneHbl MaKkcMMarnbHble
reomMeTpuyeckme nnowlaan netenb NpoBoAHUKOB nopsigka 200 cm?. OgHako B 9TOM aHanuse He
YYMTbIBANMCb NPOBOLHUKM NEBOTO Xenyao4Ka.

Ana HacToswero craHgapTa GbiNn NpoBeAeHbl AONONHUTENbHbIE aHanNM3bl C UCMOSTb30BaHNEM
SEMCAD, wHcTpymeHTa mogenupoBaHus FDTD. MopgenupoBanve Duke (kpynHenwasa mopenb
yenoBe4yeckoro Tena B BwuptyaneHom cembe u3 donga ITIS B Lopuxe, Lesenuyapus)
ucnone3osanock ¢ JIK nposogHuka Ha 100 cMm ¢ TpeMs TpaekTopusMu OT NEeBOro 1 NPaBoro rpyaHbIX
nvnnaHTaToB. bbinu onpegeneHsl nepeaHAs (nepefHe-3agHsas) u 6okosble (NaTeparnbHble) obnactu
ANnsa wecTtu Tpaektopuit. Camaa Gonbliaa nnowans netnu cocrtasnana 205 cm?. 3To HEeHaMHOro
Gonbwe, yem ObINO onpeaeneHo paHee, BEPOATHO, WM3-3a TOro, YTO AOMOSMHUTENbHAA AnvHa
NPOBOAHNKA NPOU3BOSIbHO CBEPHYTA.

Takum obpasoM, HeT HeobxoaUMOCTM yBenuuMBaTb Mnowagb NeTnu NPoBOAHWKA Ha OCHOBE

nobaeneHus JIHK npoBogHMKOB B 0611acTb NPMMEHEHNSA HACTOSILLIErO CTaHgapTa.
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MpunoxeHne M

(cnpaBo4HoOe)

Koppensuua mexay ypOBHAMU UCNbITaTeNbHbIX HaNnpsiXXeHUn, UCNOoNb3yeMbiX B

HacTosllWeM cTaHAapTe, U CUNOU U3fy4yaeMbIX NOsien

Llenbto HacTosero npunoXeHus sBnsieTca npegocTaBreHve MHOpMauun WU3roToBUTENSAM
n3genun, Kotopble U3ny4arT INEeKTPOMarHUTHOE More Ha YPOBHAX U C KOMMOHEHTaMW MOOYnsLmK,
KOTOpble MOryT oTpuuaTtefnbHO MOBMUATb Ha paboTy MMNIaHTUPYyEMbIX KapAUOCTUMYMSTOPOB WUNN
VK. C nomowbio aTon nHdopMauumn n3rotToBUTENM nanydatenen (HamepeHHo UM HeHaMepeHHO)
MOTryT MOMOYb CBECTU K MUHWUMYMY BO3LAENCTBUE IMEKTPOMArHUTHbIX NMOMEX Ha UMMNIaHTUpyemble
kapguoctumynsitopbl unun WKL ogHuMM wunm HeckonbKMMu m3 cnegyowmx gencteun: (1) mnsberatb
onpedeneHHbIX 4acToT, (2) CHMXaTb YPOBHU SNEKTpOMarHUTHbIX nonen, (3) m3beratb dopmaTtos
MOAYIAUMK, KOTOpble MOryT ObiTb Gonee npobnemMaTuyHbIMK ONsi MEOULMHCKUX udgenun, unu (4)
OrpaHNyYnTb BPEMS BO3OENCTBUS MCTOYHMKA MOMEX.

NanyyaTenb, KOTOpbIA (HAMEPEHHO WM HEHaMEepPeHHO) COo34aeT YPOBHW MOMs, KOTopble
COOTBETCTBYIOT UMM CYLLECTBEHHO HMKE CTaHAApPTOB BO34ENCTBUSA Ha 6e30nacHOCTb YenoBeka unu
HauWoHarnbHbIX NpaBun anekTpocsdaAsn (Takux kak EC 519/99, IEEE C95.1 n C95.6, a Takke
ctaHgaptoB FCC), Bce ewe MOXeT npensTCTBOBaTb MNpaBuIibHOM paboTe MMNNaHTMpyeMoro
kapanoctumynatTopa unn UKL. 3tn ctangapThl M npaBuia npeaHasHavyeHbl Ans npeaoTBpalleHus
Buonornyeckoro BO3OENUCTBUS 3neKTpoMarHuTHbix noner (OMI1). OHM He npefHasHayeHbl And
obecrnevyeHns 3NEeKTPOMarHUTHOM COBMECTMMOCTM MEeXAy M3nyyawolwmm o0opyaoBaHWEM U
KapaAnoCTUMynaTopaMn  UnNM  MMNMaHTupyembiMn  gecombpunnsatopamu.  MimnnaHtupyemblie
kapanoctumynatTopbl UK ocobeHHO 4yBCTBUTENbHbBI K MMKOBLIM CUrHanam.

CoBpeMeHHble u13genus, noanagarolwmne nog AeNCTBME HaCTOsLWEro craHgapTa, SBnstTCA
XnsHeobecneumBaLWMMM 1 NpeaHa3HavYeHbl Ans BOCNPUSATUSA PU3MONOTMYECKUX CUTHAMOB HU3KOro
ypoBHS (o 0,1 mMB), koTopble MMetoT nHTepecytowyto yactoty Ao 500 Mu. CoBpemMeHHble usgenuns
NCNONb3YIOT aHanoroByl MpeaBapuUTENbHYIO (UIbTPAUMIO B COMETAHUM C aHanoro-umMdpoBbIM
npeobpa3oBaHnemM M, CrnegoBaTeNbHO, MMEKT  HadanbHyl  4acToTy  AUCKpeTM3auuwu,
npubnmxatowytocs Kk 1 klu. Ons 6e3onacHocTn M komdopTa NauneHToB 3TM M3genusa Hebonbluve,
obnagaloT MHOXECTBOM TepaneBTUYECKUX (PYHKLUMIA 1 MMEIT OANUTENbHbIN CPOK cryxbbl GaTtapew.
O™ kpaHe HeobxoauMMble (YHKUMM B COYETaHUM C BCTPOEHHOM  PYHKUMOHANbHOCTBIO
OrpaHN4YMBalOT pasMep M KONMMYECTBO KOMMOHEHTOB, LOCTYMHbIX Afs peanv3auun aHanoroBblxX
npeadunbTpoB. Mo3TOMy NPOEKTUPOBaHME ANsi BbICOKOrO MOAABNEHNS HeXenaTenbHbIX CUrHanoB B
AuwanasoHe ot 500 go 1000 Ny aBnseTcs CNOXHbIM, U N3nyyYaemble Nons, npegHaMmepeHHbIe NN HeT,
C 4YacToTHbiMK cocTasnsawwmumm go 1 kly mMoryT 6biITb 0cobeHHO npobnemaTtuyHbiMKU. 1o 3TUM
npuyMHam rpaHuda mexay 3oHamm 1 1 2 6bina yctaHoBneHa Ha YactoTe 1 kl'u.

OTN nany4yaemble 4acTOTHbIE COCTaBnsAowWwme MoryT 6biTb NMBO M3 curHana Hecyuwen, nmdo ms

MOAYNALMM CUrHana Hecywen. XoTs CyWecTBYEeT O4YeHb Marno npegHamMepeHHbIX usnyyaTenen
14,
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(kpoMe cucTemMm pacnpefeneHns SNeKTPO3Heprnn nepemMeHHoro Toka), kotopble cosgatoT OMIT
(Hecywme) Hmxe 1 KU, cywecTByeT MHOXECTBO MNpefHaMepeHHbIX uanydatenen, UCNonb3yroLmnx
yacTtoTbl Mogynsaumm Hwke 1 klu. 3gecb BaXHO OTMETUTb, YTO WMCMNOMb3YyEMbIN TUM MOZYNALMK
(amnnutyga B 3aBMCUMOCTU OT asbl/4acToThl) pe3ko BAMAET Ha BepOsITHOCTb BO3OEWCTBUSA
3AMEeKTPOMarHMTHbLIX MoMmex. Hecywine, KoTopble MOAYNUPYOTCA TOMbKO MO 4YacTtoTe unu dase,
OKa3blBalOT MEHbLUEe BNUAHME Ha Cxembl BocnpuaTusa kKapaunoctumynatopa/UIKO. Hecywme,
aMnIIMTY4HO-MOOYNMPOBAHHbLIE CUTHaNamu, CoOAepXXaHMe OCHOBHOWM MOSIOChbl KOTOPbIX HaxoauTcs B
ananasoHe ot 0 go 500 Ny, npeacTaBnsalOT HAMBONbBLLYIO NOTEHUMANBHYHO YrpO3y 3NEeKTPOMarHUTHbIX
nomex. AOTa yrpo3a peanusyeTtcs, korga pasmax amnnutygbl QMM npuBoguT K MHAYUMPOBAHHOMY
HaMpsP>KeHNt0 Ha BXode W3denus, KOTOpbIA MNpeBblllaeT CrnocoOBHOCTb (UNLTPOB U3Jenus K
ocnabneHuto, 4Tobbl BXOS B CXeMy BOCMPUATUSA OCTaBarics B npegenax JIMHENHOro AMHaMMUYeCKoro
auanasoHa. Korga 3To NpOUCXOAUT, MOXET MNPOM3OUTU AeMOAyNnsuMs HECyLlen, U coaepxmnmoe
OCHOBHOW NOJSIOChI N3fy4aTens 3ateMm NpeacTaBnaeTca cxemam BOCNPUATUSA B BUAE NOMEX.

Takum  obpasom, noTeHuuanbHad  BO3MOXHOCTb  MOMEX  And  UMNIaHTUPyeMbIX
kapanoctumynaTtops 1 UKL aBnseTca cnoxHom TeMOn; NOMEXU 3aBUCUT OT psaa hakTopoB:

- YacToTa M3fy4Yyaemoro Hecylero curHana (coBpemeHHble punbTpbl Hanbonee apeKkTUBHbI
Bbiwe 10 Mly);

- thopmaT MmoaynauMm (aMmnnMTygHas MOAynsaums SBnseTcs camon 60sbLLIO Yrpo30W);

- 6nM30CTb K NaUUEHTY;

- KO3h(PULUMNEHTBI CBA3N (OpMeHTaumss Mexay CUCTEMON NPOBOOHUKOB MaUMEHTa 1 nagarolunm
OMIMN);

- MPOLOIMKUTENBHOCTL BO3AENCTBUS;

- MOLHOCTb curHana.

Korga kapamoctumynaTop nogsepraetcsl BO3OENCTBUKD ANEKTPOMArHUTHBLIX MOMEX, OH MOXeT
NPOSIBNATbL OOHY UITM HECKOSNBKO N3 CrneayroLmnx HebnaronpuaTHbIX peakumi:

- MPONYLLEHHbIE CTUMYMSALMM UM OCTAHOBKA CTUMYNALMK (NO4aBNEHNE KapaNOCTUMYNISATOPA);

- OCTaHOBKa BOCMNpUATUA (BO3BpAaT LUYMa K aCUHXPOHHOW CTUMYNALNNY);

- ObicTpass cTumMynaums (OTCREXMBAHWE JNEKTPOMArHUTHbIX MOMEX C  MCMNOSIb30BaHWEM
ABYXKaMepHbIX N3aernuvn);

- TOK, UHAYUUPOBAHHbIA B CUCTEMY MPOBOAHMKOB, KOTOPbIN MOXET Bbl3BaTb apUTMUIIO;

- aKTMBaLuMsa MarHUTHOrO NepekrYaTens.

Korga VIK[ nogsepraetca BO3OENCTBUIO INEKTPOMArHUTHBIX MOMEX, OH MOXET NPOSABMATbL OAHY
NN HECKOMNBKO M3 CreayloLwwmx HebnaronpuaTHbIX peakumi:

- LWOK BbICOKOro HanpsbkeHns (HenpasunbHOE NpoBeaeHne Tepanunmn);

- HecnocobHoCcTb onpeaenntb  HeobxooMMOCTb  Tepanuu  (HeCcnocoBHOCTb  MpPaBUITbHO
OBHapYXUTb CEPAEYHYIO TaXMapUTMMIO U3-3a LIyMa);

- MPONyLeHHble CTUMYNSAUMA WM OCTaHOBKA CTUMYNSUMM (Ype3MepHas 4YyBCTBUTENbHOCTb,

KoTOpasi NPOSIBNSIETCS Kak NoAaBrneHne);
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- OCTaHOBKa BOCMNPUATUSA (BO3BpAT LLUYMa K aCUHXPOHHOW CTUMYNALUKY);

- BbicTpas ctuMynaumMst  (OTCNEXMBAHWE JNEKTPOMArHUTHbIX MNOMEX C  MCNOSib30BaHWEM
OBYXKaMepHbIX 13aenuvn);

- TOK, MHOYLMPOBAHHbLIA B CUCTEMY NPOBOAHUKOB, KOTOPbIN MOXET BbI3BaTb apUTMUILIO;

- aKTMBauMsl MarHUTHOrO nepekniodaTtensd, KoTopbld MNpUOCTaHaBNUBaeT Tepanuio Unu
BbI3blBaeT Apyrme U3sMeHeHus, B 3aBUCMMOCTU OT MOAENU u3nenus.

MHorune n3 aTnx peakuuin MoryT NpuBECTU K NOTEHLUMaNbHO ONacHbIM ANK XU3HU cUTyaunam ang
NauMeHToB, 3aBUCALLMX OT u3genus. Hanpumep, y nauveHTa, Ybe cepgue He MoXeT 6utbea
CaMOCTOSATENBHO, eCnn U3nyyeHWe OT M3nyyaTens BOCNPUHUMAETCHA Kak cepaeyvHas akTUBHOCTb,
KapAnOCTUMYNATOP U UMNNaHTUPYeMbI AedunbpunnaTop MoryT 6biTb 3abroknpoBaHbl (MOryT He
ycKopsATb cepauedbnerne), n cepaue MOXeT OCTaHOBUTBLCS.

Koppenaums BXoOHbIX HanpshKeHWA nomex Kapguoctumynstopa wunu UKL ¢ usnyyaembimu
9NEKTPUYECKMMU NOMSIMU ABMSETCA OYEHb CNOXHOW TEMOW, KOTOpPas BbIXOAWUT 3a PaMKU HACTOSALLEro
npunoxeHusi. Takne BY-BxoAHble HaNpsXKeHUs 3aBUCAT OT KOIPMDULMEHTOB CBHA3WN, KOTOpblE
BapbMpPYIOTCA B KaXOOW Mofoce 4acToT. Hanpumep, anekTpudeckne nons 6ornee HU3KOW 4acToThbl
WHOYLMPYIOT LMPKYNUPYIOLLME TOKM B TKaHAX Tena, KoTopble MOryT 6biTb O6HapyXeHbl BXOOHbIMU
uensmu kapguoctumynatopa u VK[ B kavectBe nepenagoB HanpsbkeHus. Ha 6onee BbICOKMX
yacToTax MPOBOAHWKM MOryT AEeWCTBOBATb KaK aHTEHHbl AONS1 3NeKTPOMAarHUTHbIX MOMEX, 4TO
OONOSTHUTENBbHO OCMOXHAETCA CTOSYMMM BOSTHAMM OT pe3oHaHca NosiocTu YyernoBeyeckoro Tena. Ha
ewe 6onee BLICOKMX YacToTax (Hanpumep, B Auana3oHax COTOBOW CBA3W) 3MNeKTPOMarHUTHOE
N3riyyeHne B OCHOBHOM MOAKMOYAEeTCA K KOPOTKMM MNPOBOOHMKAM KapAuoCcTUmMynaTopa unum
coeauHuTenbHOro ©Onoka wumnnaHTupyemoro aedubpunnsatopa (ocTtanbHas 4acTb CUCTEMbI
NPOBOAHMKOB OTKITOYEHA U3-3a ee BbICOKOro nMmnegaHca n gemndupytollero acdekra TkaHen tena).
Kpome TOro, us-za oTpaeHuss U NOrnoweHns TKaHew Tena 4actoTbl Bbiwe 3 [Ty mManoBepoATHO
OyayT Mewwatb paboTe kapguoctTumynsatopos unm UK.

OfHako MOXHO OLEHUTb MHAYLMPOBAHHbIE BXOAHbBIE HAaNPSKEHUS, BO3HUKAOLLME B pe3ynbTaTe
BO34ENCTBUA M3MEHSIOLMXCA BO BPEMEHM MarHUTHbIX nosier. JononHUTENbHYO MHGOPMaUno no
aTon Teme MOxHO Hamtm B EN 50527-2-1 [31]. UsroTtoButenu wusnyyatenen obblMHO U3MepSOT
YPOBHM  MOLLUHOCTM  M3MNy4YeHuss cBoero 00OpydoBaHMA B eAuHMUAxX — HarnpsKeHHOCTU
9NEKTPOMArHMTHOro NOns.

Hwke npuBegeHa Koppenauusa Mexay YPOBHSAMU WCMNbITAHUMS HanpshKeHUs B NYyHKTe 4 U
YPOBHAMU  HaNPsXKEHHOCTM 3NEeKTPOMarHMTHOro nonga (amnep/meTtp, nuk). 3JTa Koppenauuns
ncnonb3yeT 3akoH ®apages n oTpaxaeT aMEKTUBHYIO NNoLaab MHAYKLUMOHHON NeTnm 225 cm?, 4To
cuMTaeTCa Hauxydwum crydaem Ans neBbiX rpyaHblX umnnaHtatoB. Cnegyet OTMETUTb, Kak
obcyxpaeTca B npunoxeHun L, 4TOo Haubonblume reomeTpuyeckue nnowagn netenb Ans
“UMnnaHTaumMm moryT npesbiwate 300 cM? Ana ocobbix criyyaes (Hanpumep, Ans KPynHbIX NaunueHToB

Uy CUCTEM, UMMMAHTUPOBaHHBIX B OPIOLLHYIO NOMOCTb).
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B 6onblUMHCTBE Criyd4aeB MOXHO MAEHTUULMPOBaTb BO3AENCTBUSA, KOTOPbIE MOSTHOCTLIO UMK
MOYTU MOMHOCTLIO MarHWTHbI MO CBOeW npupoge. B Takmx obcTosTenbCTBax YPOBHU MarHUTHOMO
nonsi, KoTopble MOFYT TeHepupoBaTb HampskeHWda Ha  BbIBOA4AX  KapOuoCTUMYNSATOpa,
COOTBETCTBYKOLME Npedenam MWChbiTaHUs u3genus, MoryT ObiTb MOfy4YeHbl C WUCMNONb30BaHUEM
3akoHa Papages M nNpuMeHeHus 3MEKTMBHOM MMowaan MHAyKUMM 225 cM? Ona 4acToT HukKe
npumepHo 5 MIu. OgHako HeKoTOpble BO3OEWCTBUS CBSA3AHbl Kak C MarHUTHbIMW, Tak U C
3NEKTPUYECKMMUM MONAMU, U UX BO3AENCTBUE Heobxoamnmo byaeTt KombnHupoBaThb.

HeBocnpunmumBoCcTb u3genuii  OGnmM3ko COOTBETCTBYET W, Kak nNpaBuno, npesbillaeT
ctaHgapTHble ypoBHU ICNIRP ansa wwupokon obuwecteeHHocTn 1998 roga. Ha pucyHke M.1 nokasaHo
CpaBHeHVE MeXay YPOBHSAMU WUCMbITAHUS HanpsikeHus, NpUMEHSeMbIMU K BXOAHbIM KOHTaKTam
n3genua u3 HacToswero craHgapTa, M HanpskeHuem, KoTopoe Obino Obl Bbl3BaHO BHELUHWM
MarHUTHbIM MOMIEM C HanpPsXKEHHOCTbID Ha YKa3aHHOM OOLEeAOCTYNHOM 3TanoOHHOM YpoBHe. Ha
pucyHke M.2 npencraBneHo aHanorMyHoe cpaBHEHWE, B KOTOPOM paccMaTtpmBatoTca bakTnyeckmne
3HayeHus HanpsbkeHHocTn nons ICNIRP n ypoBHM nonsi, Heobxoanmble ANs AOCTUMXKEHUSI YPOBHEN
NCNbITaHUIN HaNPSPKEHUS, YKa3aHHbIX B HacToswem ctaHaapTe. OH npegnonaraeT BbilUeynOMSAHYThIN
Hauxyawuii cnydam adpEKTUBHON WHAYKUMOHHON neTnu nnowaabio 225 cM? M ogHONONAPHbI
BblBO4. OTO NpeanofiokeHne MOXET MPUBECTU K HeAOOLEHKE MHAOYLMPOBAHHbLIX HamnpsbKeHUn y
nauueHToB ¢ Gonbluen nnowaabo NeTnu npoeogHuka. PucyHkn M.3 n M.4 oBos3HavaloT onepauumu,
KOTOpbI€ MOTYT BbINOMHATLCS Ha YPOBHSX, MNPEBbILAIOLWNX YPOBHU, NOKa3aHHbIE Ha pUCyHKax M.1 un
M.2. TpeboBaHus, ykasaHHble B HAacTOsLEM CTaHgapTe, o6ecneymBaloT pasyMHyIo 3aLunTy OT NOMEX,
BbI3BaHHbIX BHELUHUMW UCTOYHUKAMWN SIEKTPOMArHUTHbLIX MOMEX.

CoobpaxxeHuns No KOPPEKTUPOBKE YPOBHEN UCTbITAHUA HA MOMEXOYCTONYNBOCTD:

YPOBHU UCMNbITAHWUS Ha MOMEXOYCTONYMBOCTb, yKasaHHble B HACTOsILLEM CTaHgapTe, OCHOBaHbI
Ha MHOTFOYUCHEHHbBIX COOBPaXXEHUSIX:

- YpoBHu OMI1, C¢ KOTOPbIMM MOXET CTOMKHYTbCS LIMpoKasd O6LLECTBEHHOCTb B OTCYTCTBME
KOHKPETHbLIX WCTOYHUKOB WU3NyyYeHusi. Taknme ypoBHUM MOryT ObiTb yKasaHbl NMOO B pamkax
HOPMaTMBHOIO 3aKoHoA4aTeNbCTBA, NMMOO B pPyKOBOACTBE.

- YpoBHn OMI1, cBsi3aHHble C W3BECTHbIMM M3rnyyaTenamn, C KOTOPbIMM MOTYT 4acTo
CTankuBaTbCA MaUMeHTbl C  WMNMAHTUPOBAHHbIM  M3O4enMeM, HO He o0b0sa3aTtenbHO B
npodeccnoHarnbHbIX YCITOBUSIX.

- KoHceHcycHOe cornmaweHve mexay W3roToBUTENaAMW U3Oenuin B paMKax HacTOosLWero
cTaHgapTa O TOM, YTO yKa3daHHas NOMEX0YCTOMYMBOCTb LOCTMXKMMA.

B 2010 rogy ICNIRP onybnukoBan oBHOBMEHHbIE CNpaBOYHble YPOBHW, KOTOPblE HAa MOMEHT
nybnvkaumm HacTosilero ctaHgapTa ewe He Obinn npuHATH EBponerickon komuccuen. Kpome Toro,
xota |IEEE onybnukoBan aHanormyHble ctanHgapTbl Ans obwecTBEHHOro M NpodecCUOoHanbHOro
o6nyyYyeHns, oHN He ObiNM NPUHATBI B pamKax 3akoHoAaTenbCTBa WM B KayecCTBE PYKOBOASLLUX
yKasaHu, Wu3gaHHbIX W3BECTHbIMW perynupylowmMmm opraHamu. Ecnv mn korga OyayT BHeceHbl

M3MEHEHNss B pekoMmeHayemble wunu TpebyeMble KOHTPOmbHble YPOBHU BO3OEWCTBUS  Ha
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o0l ecTBEHHOCTb, OHM ©OyayT paccMOTpPeHbl B KavyeCcTBe OCHOBbl AN MNepecMoTpa  YpOBHEN
UCMbITAaHUN HA NOMEXOYCTOMYNBOCTL B MOCNeayoLLEeM NepecMoTpe HacTodLLEero cTaHaapTa.

B pamkax paspaboTkm Hactosiwero crtaHgapta B 2015 rogy Obina Havata nepeoueHka
MaKCUManbHO AOCTMXXMMOW YCTOMYMBOCTU M3OENUA TEKyLLero mnOKONMEHUs K 3NeKTPOMarHUTHbIM
nomexam ansg yactot Hwxe 10 MIu. lNepBoHayanbHble pes3ynbTaThl MOKa3blBAlOT, YTO OTpacib B
LUenomMm ewe He [OCTUrNia YPOBHA  MOMEXOYCTOMYMBOCTM, KOTOPbIM COOTBETCTBOBaN Obl
pekomeHgaumsam ICNIRP 2010 nnn IEEE C95.1/C95.6 ons obLienoCTynHbIX 3TaNOHHbIX YPOBHEN BO
BCEM AManasoHe 4acToT, KOTopble OH onpeaenserT.

Kpome TOro, Tekywine ucnbiTaHus in Vitro, NpoOBOAMMbBIE U3rOTOBUTENAMU M3OENMN TeKyLlero
MOKOMNEHNA COBMECTHO C cuctemamum EAS, npogomkaloT LOEMOHCTPUPOBATb MOTEHLMANbHYIO
BO3MOXHOCTb BMeELLATENbCTBA B NPEOYCMOTPEHHYO paboTy. OTO He SIBMSETCSA HEeOXWOAHHOCTLIO,
MOCKOJIbKY HEKOTOpblE M3 3TUX CUCTEM UMEKT M3MyYeHWEe Ha YpPOBHE WM BOMU3N KOHTPOSbHbIX
ypoBHen ICNIRP 2010 roga.

Mcxooss m3 Bcex BbIWENEPEYNCIIEHHbIX COOOpaXeHun, pabodas rpynna He MW3MeHuna
TpeboBaHMs K nomexo3awmweHHocTr angd Jactot go 10 My, ocHoBbiBassicb NMH60O HA HOPMAaTMBHbBIX
coobpakeHusx, Mnbo Ha KOHCEHCYCe B OTHOLLEHUN KOHKPETHBLIX N3BECTHBIX N3nydaTenen.

O6nactn 4yBCTBUTENBLHOCTU OJ1s1 UMMAAHTMPYEMbIX kapanoctumynstopoB n UK (3oHa 1): Jta
obnactb 0COOEHHO YyBCTBMTENbBbHA AN UMMNIAHTMpyeMblx kapaunoctumynatopoB n UK. OcHoBHble
YyacToTbl UM copmaTbl MOLYNALMKM B 3TON 0BMacTM UMEKT 3HAYUTENbHO BOMbLUYIO BEPOATHOCTb
BO3HUKHOBEHWSI NoOMeX Ans kKapanoctumynatopos n UK.

YpoBHn OMI1 Hwxe cpabaTbiBaHusa ¢unbTpa (30oHa 2): B atom obnactu HenpepbiBHOE
BO34ENCTBUE UCTOYHUKA ANEKTPOMArHUTHbLIX U3MNy4YeHUA MarioBEPOSTHO OKaXeT BNUsiHMe Ha paboTy
nmnnaHTupyemoro kapaumoctumynatopa mnu VKO v npeacraBnseT HoOMWHanbHyk npobnemy ans
N3roToBUTENEN U3nyyaTenen.

YpoBeHb 3MI1 Bblwe cpabaTtbiBaHnsa ¢unbTpa (3oHa 3a): B atom obnactu MCTOYHMK
3NEKTPOMArHUTHOIO U3Ny4eHus MOXeT npueecTn K Tomy, Yto UK 6yaet npoBoauTb HeadeKkBaTHYHO
Tepanuio BbICOKMM HanpsKeHWEM UM BEPHETCA K aCUHXPOHHOW CTUMYNAUUU B UMMMAHTUMPYEMbIX
KapAnoCTUMYyNATOpax Wnu uMnnaHTupyembix aedumbpunnsatopax. ACMHXPOHHAs CTUMyNAumMst C
(PUKCUPOBAHHOM CKOPOCTbIO MOXET MNPUBECTM K COPEBHOBATESIbHbIM pPUTMaM C BHYTPEHHEN
cepaeydHon aKTUBHOCTBLI, M OANUTENBHOE WCMOMb30BaHME 3TOr0 MEeToda He Bcerga KIMHUYECKU
uenecoobpasHo. B obwem cnyyae curHan nomexm JosmkeH 6biTb HEMOAYNMPOBAHHbBIM, UK YacToTa
MOOynsUMM He OOoSbKHa HaxoauTbea B gvanasoHe ot 1 'y go 1000 Iy (1 klu). Bo3genctBue atmx
YPOBHEN AOMKHO ObITb HEYacTbiM M KPaTKOBPEMEHHbLIM, ANALIMMCA CHMTAHHbIE CeKyHAbl. XOTs
Gonee pnuTenbHOe BO3AEWCTBME ANS KApAUOCTUMYNATOPOB He obA3atenbHO HebGe3onacHo, OHU
MOryT NUWWUTb NauueHTa ONTMManbHOW Tepanuu, U MO3TOMY Takoe BO3OeNCTBME AOSMKHO ObITb
cBeleHO K MuHMMyMYy. B crnyyae kapauvoCcTUMyndatopa, pearupyrowero Ha 4actoTy cepAeyHblX
COKpaLleHW, UMM UMNMaHTUPYEMbIX OedubpunnisaTopoB Takoe BO3AENCTBME MOXET MPUMBECTM K

NepeKItoYeHN0 M3AEeNUs Ha BEPXHIO CKOPOCTb oTcrexuBaHusi. Kpome Toro, B cnyvae MK moxet
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OblTb Ha3HaueHa HexenaTenbHas Tepanus UM MOXeT ObiTb OTMEeHeHa Heobxogumasi Tepanusi.
OOwenpuHATLIN COBET ANA 30HbI 3a 3aKnyaeTcs B TOM, YTOOblI MauueHT (B OTCYTCTBME APYrnx
pekoMeHZauui OT CBOEro Bpada) orpaHuymBan NpPOAOSMKUTENbHOCTb BO3AEWCTBMA MEPUOOOM
nopsigka 10 cekyHn vnu meHee. MsroToBuTtensam umanyyawouwlero obopyaoBaHUsa 30HbI 3a, KOTOpoe
Henerko pacnosHaTb LUMPOKOW Nybnuke, peKoMeHAyeTCs NpefocTaBnATb MUHPOPMAaLMOHHbBIE BbIBECKU
Ana  MHPOPMMPOBaHMA MNauMeHToB C  Kapauoctumynatopamm u UKD o  cywectBoBaHWUM
3NEKTPOMarHMTHOro nong, 4Tobbl OHWM MO MUHUMU3NPOBATL BPEMS BO3OENCTBUS.

YpoBeHb OMI1 Bbiwe cpabatbiBaHusa unbTpa (30Ha 3b): B atom obnactu paborta msgenus
HEeM3BeCTHa, HO HWKakne HeobpaTUMble HEUCNPaBHOCTM He MOBAUAIOT Ha WMNNAHTUpPyeMble
kapguoctumynstopbl unu UKO. B atom ob6nactm Bo3genctsnme [OMKHO ObiTb HevacTbiM U
KpaTKOBpPEMEHHbIM (ONUTbCA HECKONbKO cekyHn). CrnegyeTr OTMETUTb, YTO MpW ydareHuuM Mons
nsgenvne OyHKUMOHNPYET Tak Xe, Kak U 40 nanydeHuns, 6e3 gonosHUTENbHON HAaCTPOMKM.

YpoBeHb OMI1 Bbllwe uWcCObITaHHbIX npegenoB (3oHa 4): B atom obnactn ypoBHu 3MI
3HAUMTENbHO MPEBbLIWAT MaKCUMalribHble YPOBHW  BO3OENCTBUS, [ONs  KOTOPbIX  OObIYHO
pa3pabaTbiBaloTCa U UCTbITbIBaOTCA kapanoctumynatopbl u UK. Takum obpasom, peakuuns nsgenus
B LESTOM HEM3BECTHA, M HET HUKAKMX rapaHTUN OTHOCUTENBHO KaKoro-nnbo ypoBHS (OYHKUMOHAMNbHBLIX
xapaktepucTuk. CyuiecTByeT Takke Hebonbluasi, HO O4YeHb pearibHasd BEPOSATHOCTb TOrO, YTO MOXET
NPOU3ONTN  MEpenporpaMMmMpoBaHMe UM HeobpaTMMOe  MOBPEeXOAEHWE  UMMMAHTUPYEMOro
kapguoctumynatopa wim WKO. Ecnv Takve cuctembl wmsnyyaTtenenm 30Hbl 4  CyLecTBYIOT,
pPEKOMEHAYETCS MUCMOoNb30BaTb COOTBETCTBYHOLLME NpeaynpexaarLlme 3Hakm ansa nHpopMmpoBaHus
naumeHToB c kapguoctumynstopamn n WKL, 4tobbl OHM MOrnM npeanpuHATb COOTBETCTBYHOLLME
npodunakTnieckme AencTBums.

BaxHo noHumatb, u4To Kapguoctumynsatop n WKL dyHKUMOHMPYOT nyTeM OBGHapyxeHus
MUKOBbLIX HaMPSPKEHUI, KOTOPbIE MOTYT BO3HMKHYTb B pe3ynbTaTe B3anmMogencTBusi MarHUTHOMO Nnons
C UMNIAHTUPOBAHHOW CMCTEMOM NPOBOAHWUKOB. PaHee ynoMsiHyTble pekoMeHaauum no Bo34encTBumio
OMIT Ha 6esonacHOCTb 4yenoBeka MOryT npegycmaTpuBatbh yCpegHeHue Mo paboyemy UMKy U
cpegHekBagpaTU4YHOMY BpEeMEeHW Wu3nydaemoro curHana. Ytobbl OueHUTb BEPOATHOCTb MNOMEX,
BO3HMKAKOLWMX B  pesynbTaTe  HaNpsKeHHOCTW  Mond,  3adaHHOM C  UCMOSIb30BaHWEM
cpefHeKBaApaTUYHOroO 3HaAYEeHUA UM ycpegHeHus no pabovemy uukny, 3TM 3HadeHus Heobxoaumo
cKOppeKTUpoBaTb NGO MyTeM npUMeHeHnst koadduumeHTa V2, 1/pabounii umkn, nubo oboux, B
3aBucumoctn ot obctostenbctB.  [Ona  oGecneveHms  6e3o0nacHOCTM  NAUMEHTOB  C
kapanoctumynatopamm n VK[ pekomeHayeTcs orpaHvynTb UX BO3AEWCTBME 4YacToTamu (nmbo B
KayecTBe Hecywlen, nMbo B KkavyecTBe MOAYNAUUW) U YPOBHAMM MOLLHOCTM, MOKa3aHHbIMW Ha
pucyHkax M.1 n M.2.

Ecnn usrotoButene usnyyatenss He MoOXeT u3dbexaTb 4acTOT U ypOBHEW, MOKa3aHHbIX Ha
pucyHkax M.1 n M.2, TO u3roToBUTENAM MU3NyvaTenen HaCTOATENbHO peKkoMeHayeTcs
NPOKOHCYNbTMPOBaTbCA C U3roToBUTENAMKU Kapauoctumynatopos u WKL, 4tobbl onpepenutb

cooTBeTCTBYylOWME LWarmn no CHWXEHUID 3J1eKTPOMarHUTHbIX NOMEX, KOTOopble MOryT npeanpuHATb
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n3rotoeBuTenn V|3nyanene17|, 4yTOObl M3bexaTb MOTEeHUManbHbIX MOMeEX Ans MMNNaHTUpyembliX

kapguoctumynsatopos u UK.

Vpk-pk
100 —— ICNIRP 1998 GPRL
—— ICNIRP 2010 GPRL
ISO 14117
—IEEE (C95.1 AL
10 : IEEE C95.6 AL
1
0,1
0,01
f, xly
0,001
0,01 0,1 1 10 100 1000 10 000

S — obnactb BocnpuaTusa u padotel ana UKLO; U — UKL paboTatoT 6e3 BnnsaHnA B 3Ton obnacTtum
MpumeyaHune — WsrotoBuTENsM nsnyvatenemn pekomeHayetcs nddberate obnactm S.
PucyHok M.1 — CpaBHeHWe HaBeAeHHbIX HANPsPKEHU, NOMYyYEeHHbIX B pe3ynbTaTe UCNoNb30BaHus

crangapToB ICNIRP u IEEE H-none ans obuwero nonb3oBaHus, U NpeaenoB UCMNbITaHUN, YKa3aHHbIX

B HacTosILLEM cTaHaapTe
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H, A/m rms
100 000
——ICNIRP 1998 GPRL
——ICNIRP 2010 GPRL
10 000 ——IEEE C 95,1 AL
——IEEE C 95.6 AL
1000 — IS0 14117
100

0,1
f, Ky

0,01
0,01 0,1 1 10 100 1000 10 000

S — obnacTb Bocnpuatus u pabotel ana UKL, U — UKL paboTatoT 6e3 BNmsiHMSA B 3TOM obnacTu
MpunmeydyaHune — MsrotoBntensiMm nanydartenen pekomeHgyetcst usdberatb obnactm S.
PucyHok M.2 — CpaBHeHMe 3TanOHHbIX 3HAaYeHWI BO3AENCTBMA MarHUTHOro nonga anga obwero

nonb3oBaHus oT ICNIRP u IEEE ¢ 3kBMBaneHTHON yCTONYMBOCTBIO K MAarHUTHOMY MOS0 MO
ISO 14117
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Y
100

10

0,1

0,01

0,001 I
0,01 0,1 1 10 100 1000 10 000 100000 1000000 X

X —vactoTa (kl'y); y — amnnutyaa (Vp-p); 1 — 3oHa 1: Obnactb BocnpuATMa 1 paboThbl
kapanoctumynatopos n KM; 2 — 3oHa 2: PaboTta He 3aTpoHyTa; 3A — 3oHa 3a: be3 HeobpaTmMbix
nospexaeHun, Kapanoctumynatopsl — pesepcus, UKL — onpegeneHne xapaktepucTtuk; 3B — 3oHa

3b: PaboTa HensBecTHa, HeobpaTMOn HemcnpaBHOCTM HeT; 4 — 30Ha 4: PaboTa HeEM3BECTHa,

BO3MOXHO HeobpaTnmoe noBpexaeHue; —— _ MyHKT 4.3 — HemogynupoBaHHbIN;

& — lMyHKT 4.4 — HemoaynMpoOBaHHbLIN; o — lMyHKT 4.5 — MoaynmpoBaHHbIi

PucyHok M.3 — 30HbI HaBegeHHOro HanpsPKeHUs
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Y

1000000 ‘

100000

10 000

1000

100

10

0,1

0,01
0,01 01 1 10 100 1000 10000 ¥

X —yactoTa (kl'y); y — amnnutyaa (nuk A/m); 1 — 3oHa 1: ObnacTb BoCcnpusatus n paboTsl
kapanoctumynatTopos u MKM; 2 — 3oHa 2: PaboTa He 3aTpoHyTa; 3A — 30oHa 3a: be3 HeobpaTumbix
nospexaeHun, Kapanoctnmynatopel — pesepcus, VKL — onpeaeneHne xapakrepuctuk; 3B — 3oHa

3b: PaboTa HeunsBecTHa, HeobpaTMon HemcnpaBHOCTM HeT; 4 — 3oHa 4: PaboTa Hen3BeCTHa,
BO3MOXHO HeobpaTnMoe NOBPEXAEHNE; -—— _ MyHKT 4.3 — HemoaynupoBaHHbIN;

= — MNyHKT 4.4 — HemogynMpoBaHHbIN; o — [MyHKT 4.5 — MogynupoBaHHbIN

PucyHok M.4 — 30HbI MarHUTHOro nons
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MpunoxexHne N

(cnpaBo4HoOe)

CoeaounHeHus ¢ uncnbityemMmbiMmn n3gennamm, MMerOLWMMUn NOpPThi C Oonee yem ABYyMA

ANeKTpoaHbIMKN CcoeaAUHEHUAMMU

N.1 BBegeHue

B 2010 rogy 6bin onybnukoBaH ISO 27186 [37]. 3TOT cTanHgapT onpenensieT pasbembl Onis
NMPOBOOHWNKOB C HECKOSIbKUMU 3NIEKTPOAAMM KaK AN HU3KOro, TaK U ANs BbICOKOro HanpsihkeHus (1S-4
m DF-4). C T1ex nop mnosiBMNOCb HOBOE TMOKOJSIEHNE MPOBOAHMKOB W YCTPOWCTB, KOTOpblE

COOTBETCTBYIOT TpeboBaHmsm ISO 27186.

I'Ipmmeanme 1 — [na uenen HacTosiLwero NPUINOXEHUA TEPMUH «NOpPT» 3KBUBAIIEHTEH MNOJI0CTU

COeauHUTENS, KaK Yka3aHO B COOTBETCTBYHOLLMX CTaHAapTax coeanHutenen [35], [36].

Llenb HacTosiwero NpunoXXeHnss COCTOMT B TOM, YTODObl 4aTb M3roTOBUTENAM pekoMeHaaumu no
pacnpoCcTpaHeHUo HeobXoauMbIX MUCMbITAHUA, ONMCAHHbLIX B HACTOSILEM CTaHAapTe, Ha u3genvs,
BKMovaowme pasbvembl 1S-4 nnn DF-4, unu, B Gonee obwem nnaHe, Ha MONOCTb COEOMHUTENS,
MMeroLLYyo Ntoboe KoNMYecTBO BO3MOXHbIX 3NTEKTPOAHbLIX COeANHEHUI.

B cneayrowem nognyHKTe BBOOAUTCS HOBasi HOMEHKNAaTypa ANs PELUEHUss MHOrOMOCHbIX
nopToB. [anee npuBoauTCsA psig NPUMEPOB, AEMOHCTPUPYHOLLUMX MPUMEHEHME HOMeEHKNaTtypbl. B
nocnegHnx [AByX nogpasgenax HacTPOMKM WCMbITaHWS, OMUCaHHbIE B HACTOSAWEM cTaHgapTe,
0000LeHbl, YTOOblI ObITb MPUMEHUMBLIMM K MHOFOMOMIOCHBIM MOpTaM; Takke nNpUBOAUTCS psia

NpUMepoB.

MpumeyvaHue 2 — T[lpun yBenuYeHWM KONMMYecTBa SNEKTPOAOB OAHOroO nopta KonM4ecTBO
ucnbITaTenbHbIX KOMOMHAUUI MOXET 3HAYMTENBHO YyBENUUMTLCA. OAHAKo B HEKOTOPLIX cryydasx adyekTuBHoe
BO3[ENCTBME 3NEKTPOMArHMTHbIX NMOMEX Ha M3Oenue CyLLEeCTBEHHO HE MEHSETCS NPU MEPEKYEHUN TOYeK
BBOJA MHOTOMOJSIKOCHOrO MopTta (Hanpumep, NyTeM MNepecTaHOBKM OWUMONSAPHOM napbl Yepe3 3NEKTPOLHYH
peweTky 1S-4). KOHKpeTHble KOMOMHAUWWM SMNEKTPOAHbIX COEAVMHEHWA W WUCMbITAHUA AN MHOTOMOJSTHOCHbIX
coeguHUTEnNEen crnegyeT paccmaTpuBaTb Kak 4YacTb OLIEHKM pucka, Tpebyemoin B cooTBeTcTBMM C 27.1
ISO 14708-1:2014.

N.2 HoBasi HOMeHKNnaTypa NOPTOB U 3NEKTPOAOB

HomeHknaTypa HakoHe4YHUKOB/KOMeL, nepBOHa4anbHO paspaboTaHHass Ans  HacTosLwero
cTaHgapTa, He paboTaeT [OMKHbIM 00pa3oM NpuM PacCMOTPEHUM Criydad MHOTrOMOJSIFOCHbBIX
npoBogHukoas/usgenun. Mo aton npuynHe Gbina paspaboTaHa HOBasg HOMEHKNAaTypa 3NeKTPoaoB,
KOTOopada onvcaHa B 3TOM MPUMOXeHUN.

O6UJ,I/II7I ANeKTpoa I/lﬂ,eHTI/I(bI/ILl,I/IpyeTCFl cnegyrowmmMmm sneMeHTamMmu:

152



FOCT ISO 14117-2022
(npoekm, RU, dopabomaHHas pedakuyus)

- Twvn anektpoga: «L» Ang HM3Koro HanpsikeHus, «H» ana BbICOKOro HanpsXeHus

- MMopT nsgenus, K KOTOPOMY NOAKINOYEH 3MEeKTPoL

- dakTnyeckoe nonoXeHwe anekTpoga B nopTte, roe 1 — cambll AUCTanbHbIA 3nekTpon, a
NPOKCMMarbHble 3NEKTPOAbl NPOHYMEPOBaHbl TaK, YTO CaMbli MPOKCMMarbHbIA UMeeT HanbonbLuee
Homep

Ha pucyHke N.1 nokasaH npumep usgenud, cogepalero Bce ctaHgapTHele nopTol (1S-1, 1S-4,
DF-1, DF-4).

- Lpe OTHOCMTCA K 0BLLEMY SNEeKTPOAY HU3KOrO HanpsKeHus

- Hpe: OTHOCMTCA K oOwemy 9nekTtpogy BbICOKOrO  HanpsbkeHus  (aedumbpunnauusa
KapguoepTepa)

roe:

- VMHAEKC p OTHOCUTCSA K NOPTY;

- VHOEKC e OTHOCUTCS K MOSNOXEHWUIO anekTpoga Ha nposoaHuke (1 = Hambonee AMCTanbHbIN,

cMm. pucyHok N.1).
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-Hi:
P
1 - Lia
= Lz
P / Ha /
- L:%_I
P3 - Laz
®
]
]
= L
- Lz
P - Lna
- L.‘~.-1

P1—nopt 1; RV DF-4 Ha pucyHke B kayecTse npumepa; P> — nopT 2; RV DF-1, SVC DF-1 Ha puCyHKe
B KadecTBe npumepa; P; — nopt 3; RV-1, RA-1, LV-1 Ha pucyHke B kadyecTBe npumepa; Py — nopT N;

LV-4 Ha pucyHKke B kadecTBe npumepa; g — kopnyc CIED

MpumeyvaHune 1— Ha pucyHke Bbllle HyMepaLms NOPTOB yKa3aHa TOMbKO ANA UNmcTpauuu.
MpumeyvyaHne 2 — HoBas HoMeHkNaTypa MOXeT ObiTb cBeAeHa K 6onee NpocToMy cryyaro
BunonsipHoro nopta IS-1, roe HakoHeYHUK cooTBeTCTBYET anekTpoay Ne1, a konbuo — anektpogy Ne2.

MpumeyvyaHne 3 — Ha pucyHke He mnsobpaxeH daktnyeckuin CIED n nokasaH Tonbko Anis
UNNICTPaLmnn.

PucyHok N.1 — CxemaTtnyeckoe npeacTtaBneHne nopToB M 3NeKTPoLoB ANs YHUBEPCANbHOro
MHOrONOPTOBOrO0 MHOIOMOSIAPHOIO U3AENNS; NOPALOK NOPTOB U ANEKTPOLOB B KaXXO0M MOPTY,

NnoKa3aHHOM Ha PUCYHKe, NPOU3BOSIbHBIN
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N.3 Mpumepbl NpUMeHEeHNA HOMEHKNaTypbl K TUNU4HbIM UKL
Ha pucyHke N.2 nsobpaxeH asyxnoptosbii CIED, rge:
- nopt 1: IS-1 nogkntoyeH k kamepe RV
- L1,1 = HAKOHEYHUK
- L12 = KONbLUO
- nopt 2: IS-1 nogkntoyeH K kamepe RA
- L2,1 = HAKOHEYHUK

- L22 = KONbLO

P1— nopt 1: coegmuutens 1S-1; P, — nopT 2: coegmHutens 1S-1; g — kopnyc CIED; T — anektpog
HaKOHeYHUK (aucTtanbHbin); R — KonbueBow anekTpo (NnpokcuManbHbin); 1 — nonoctb RV;

2 —nonoctb RA

MpumeyaHue — MNopsagok pacrnonoXeHUsi NOPTOB SABMSIETCS NPOU3BOSbHLIM U HE OTpaxaeT haKTUYEeCKOoro

NoNoXXeHNs NONoCTEN N3OENNS.

PucyHok N.2 — lMpumep nsgenua kapguoctumynstopa DR B cOOTBETCTBUM C HOBOW HOMEHKIATypoWn

Ha pucyHke N.3 nsobpaxeH mHoronoptoBbin CIED, rge:

- MNopT 1: DF-1 nogkmntoyeH K katywke RV

- H1,1 =RV
- MopTt 2: DF-1 nogkntoyeH K katywke SVC
- H2,1 =SVC

- MopT 3: IS-1 nogkntoyeH Kk kamepe RV
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- Ls1 = HAKOHEYHUK

- Ls2 = KONbUO

- MopT 4: IS-1 nogknto4veH K kamepe RA
- La1 = HAKOHEYHUK

- L2 = kOnbUO

- Mopt 5: IS-1 nogknto4eH kK kamepe LV
- Ls1 = HAKOHEYHUK

- Ls2 = KONbLO

P1 /H 1w/1
P2 /-uz.l s‘\fc/z

- Laa T

P3 3

P1 — nopt 1: coegunutens DF-1; P> — nopT 2: coeguHntens DF-1; Ps — nopT 3: coeanHutens IS-1; Pa
— nopTt 4: coeguHuTens I1S-1; Ps — nopT 5: coeaunHutens I1S-1; g — kopnyc CIED; RV — RV
aembpunnaumonHas katywka SVC — SVC gedmnbpmnnnaumnoHHas kaTywka; T — anektpoaa
HaKOHeYHUK (OucTanbHbIN); R — KONbLEBOW aNeKTpoa (NpoKCumarnbHbin); 1 — NonocTb
aedunbpunnaunmn RV; 2 — nonoctb aedunbpunnauun SVC; 3 — nonoctb RV; 4 — nonoctb RA;

5 — nonoctb LV

MpumeyaHune — TllopsgoK pacnonoXeHusi MOPTOB HA PUCYHKE SIBMSETCS MNPOU3BOSIbHBIM U He

oTpaxaeT haKTU4YEeCKoro NnomnoXeHus NosiocTein n3genus.

PucyHok N.3 — lNpumep DF-1 yctponctea CRT-D B COOTBETCTBUM C HOBOW HOMEHKNaTypou

Ha pucyHke N.4 nsobpaxeH mHoronoptoBbin CIED, rage:
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- MopTt 1: DF-4, nogkntoyeHHbIn K kamepe RV
- Hi1 =RV
- Hi,=SVC
- L1,1 = HAKOHEYHUK
- L12 = KONbLUO
- MopT 2: 1S-1 nogkntoyeH K kamepe RA:
- L2,1 = HAKOHEYHUK
- L22 = KONbLO
- Mopt 3: IS-4 nogknto4eH K kamepe LV:
- L1 = cambll guCTanbHbIN 9NEKTPOL

- L34 = cambll IpOKCMMasbHbIN 3N1EKTPOA

- Hia H

-His
1,2 H
P1 - Lis 1

-l L

P3

P1 — MopT 1: coeguHutenb DF-4; P, — lNopT 2: coeanHutens I1S-1; P; — nopT 3: coeanHutens 1S-4;
g — kopnyc CIED; H — BbicokoBONbTHas KaTyLlka; L — HU3KOBOMbTHbIN anekTpon; T — anekTpoa
HaKOHEYHWK (AMcTanbHbIN); R — KONbLEBOWN anekTpoa (NpokcumanbHbin); 1 — nonocts DF-4 RV,

2 —nonoctb RA; 3 — nonoctb 1S-4 LV

I'IpmmeanMe - nopﬂﬂ,OK pacnonoxXeHma nopToB Ha PUCYHKE ABNAETCA MNPOU3BOJIbHbIM N HEe

oTpaXkaeT PaKTUYECKOro NOSOXEHNSA NONOCTeN n3genus.

PucyHok N.4 — lNMpumep DF-4 1S-4 yctponctea CRT-D B cOOTBETCTBMM C HOBOW HOMEHKNATypon
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N.4 O6o6LeHne TKaHe3IKBUBaNIEHTHON CXeMbl U UCMbITaTeNIbHON YCTaHOBKU

N.4.1 HomeHknatypa

HomeHknaTypa TKaHe3aKBMBaneHTHbIX nHTepderncoB bbina obobuieHa, 4Tobbl cornacosaTth ee C
HOBOW HOMeHknaTypo. Ha pucyHkax ¢ 5 no 17 npuBegeHbl NpuMepbl TKaHEIKBUBANEHTHbIX
MHTEepENCHbIX coeanHEHN ANA pasfMYHbIX TUNOB U3AENWMA.

Ha pucyHke N.5 a) nokasaH BuA 4epHOro siLmka Cxembl TKAaHE3KBMBANEHTHOro MHTepdeinca,
nony4yeHHon u3 pucyHka D.2, ncnonb3yemon Ansi NpOBEPKM HA HEUCNPABHOCTb MOCMEe pacLUMpeHus

Aana MHOronopToBoro MHOronosIApHOro nNpMMeHeHus.

Fn,1
Fn2

FN,n

C — Bx0A (ucnbiTatenbHbIn curHan); D — KOHTPOonbHas To4ka (UCnbiTaTenbHbIN curHan); E — Bxoq
(reHepaTtop nogaeneHus); K — To4ka MOHUTOPWHrA; J — 3a3eMneHne TKaHEe3KBUBANIEHTHON CcxeMbl; F11
— UcnblTaTenbHbIN BbIXOA, NoAKMoYeHHbIN K CIED, nopT 1, anekTtpoa 1; Fi1.2 — ncnblTatenbHbIN
BbIX0A, noaknodeHHbIn K CIED, nopT 1, anekTpog 2; Fi1n — UcnblTaTeNbHbIA BbIX04, NOAKTHOYEHHbIN K
CIED, nopTt 1, anekTtpoa n; F21 — ncnbitatenbHbIn BbIXxoAd, NogkrtoveHHbIn K CIED, nopT 2 anekTtpoa
1; F2> — ucnblTaTtenbHbIN BbIXod, NogkntodeHHbIn K CIED, nopT 2 anektpofg 2; F2n — ncnblTaTenbHbIN
BbIX0Z, NOAKMoYeHHbIN K CIED, nopT 2 anekTpoa n; Fn1 — ucnbiTaTenbHbI BbIXOA, MOAKMHOYEHHbIN K
CIED, nopt N, anektpog 1; Fn2 — ncnbiTaTenbHbIN BbIXo4, NogkntoydeHHbin k CIED, nopT N, anektpoa

2; Fnn — cnbiTaTenbHbIN BbIX04, nogkmntodeHHbin kK CIED, nopT N anekTpog n

MpumeyvaHune — PacwmpeHne dakTMyYecKoro TKaHE3KBMBANEHTHOro WHTepdenca, nokasaHHOro Ha

PUCyHKe D.2, BbixoauT 3a paMKn HacToALero npunoXxeHnua n aBndaeTca 00513aHHOCTbIO U3roTOBUTENS.

PucyHok N.5 a) — PaclumnpeHune TkaHeaKBMBaNeHTHOro nHtepdenca ans MHOronopToBbIX
MHOrOMOMSPHbIX N3aenui. Fpe YkasbiBaeT Ha CETEBOW BbIX0, NOAKMOYEHHbIN K HU3KOBOMbTHOMY
aAneKkTpoay «e» nopra U3genus «p»
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Ha pucyHke N.5 b) nokasaH npuMmep cxemaTU4ecKoro npeacrtaBfieHna  Cxembl
TKaHEe3KBUBASIEHTHOIO MHTepdenca, nonyydeHHon u3 pucyHka D.2, ncnonbsyemon Ans npoBepku Ha

HENCNpPaBHOCTb Nnocrne pacwnpeHna ana MHOronopToBoro MHOronoJiIApHoOro npMMeHeHus.

D E
@& F11 (F)
Rl
® F12 (G)
& Fz1 (H)
f"""R';"l
@ F22 ()
@ Fn.a
C ﬂ R
Ca E] @ Fn,2

M (K)

C — Bxoa (UcnblTatenbHbIn curHan); D — KoHTpornbHas Touka (McnbiTaTenbHbl curHan); E — Bxoa
(reHepaTop nogaeneHus); Fpe — HU3KOBONBTHLIN NOPT CIED; M — NOPT MOHUTOPUHra; g — KOpnyc

CIED; (F),(G),(H),(1),(3),(K) — ncneitatenbHble NopThl, ykadaHHble B npuroxeHun D, pucyHok D.2

PucyHok N.5 b) — Cxema TkaHeakBMBaneHTHOro uHTepdgenca, ocCHoBaHHas Ha npunoxeHun D,

prcyHok D.2, pacnpocTpaHeHHasi Ha MHOTONOPTOBbLIE MHOTOMOMNSIPHbIE M3AENUs
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HasBaHusa BbIXOOOB CXeMbl TKaHeBOro akemsaneHTta «F, G, H, I» 3ameHa0TCa HOBOW cucTeMon
MeTOoK, rae obwuin Bbixod Fpe ykasbiBaeT Ha CeTEBOW BbIXOA, NMOAKMOYEHHbIN K HU3KOBOSNbTHOMY
aneKkTpoay «ex» nopTta u3genus «py».

OTO MO3BONSAET COrNacoBaHHO MapKMpPOBaTb CETEBble BbIXOAbl HE3ABMCMMO OT KOHUrypauum
UCMbITYEMOro n3genus.

N.4.2 KoHdwmrypaumsa ogHononsspHon nHxekumn — UcnbitaHna 4.3/4.4/4.5 (no 10 MI"u)

B cnegytowem nognyHkTe 06BACHAETCS, Kak paclUMpUTb OAHOMONSPHYI0 HACTPOWKY UCNbITaHWS,
npuMeHuMyo K wucnoitaHnam 4.3/4.4/4.5 (gpo 10 Mlu) B cnydyae YHUNOMNSPHOW WHXEKUUN
9MNEeKTPOMarHUTHbIX NMOMEX Ha HWU3KOBOMbTHbIE 3MeKTpoAbl ANA MHOrONOPTOBbIX MHOrOMOMSAPHbLIX

n3genun.

i F]'J, 1 i L
i Fp. i
] &— ®g
LJ_; _________________________ 1
L Hi
pu
RL Lu,u RH

H:z

Fp,1-2 — Napbl BLIXOOO0B, NOAKNIOYEHHbIX K Kaxkgomy nopTy DUT «p» ¢ yHMnonsipHeiMu
HW3KOBOSIbTHBIMW 31EKTPOAaMU; Lpe — HU3KOBOSbTHBIN UCTbITATENbHBLIN 3MEKTPoa; UHAEKC P —
UCNbITYeMbIi OAHOMNONSAPHBIN NOPT; MHOEKC € — UCTbITYEeMbIN OAHOMONAPHBIN 3NEKTPoa; UHOEKC U —
NopT/aneKkTpos, He NMPOBEPEHHbIN B TEKYLLIEM UCMbITaHWUM (€Cnn NpUMeHUMO); Hiz — napa
BbICOKOBOSbTHbIX 3NIEKTPOAOB (ecnv npumMmeHumo); g — kopnyc CIED; R — pe3nctop Harpysku; Ry —

BbICOKOBOSbTHbIN HArpy304HbIA pe3ncTop

MpumevyaHne — B cootBeTcTBUM C puUCyHKOM 15, BBedeHMe OOHOBPEMEHHO BO BCe

ncnbiTyemMmble OAHOMONAPHbIE HU3KOBOJIbTHbIE 3NTEKTPOAbI.

PucyHok N.6 — PaclumpeHue KoHpurypaumm ogHOMONSPHON NHXEKLNN A1 MHOrONopTOBbIX

MHOMOMONSIPHbIX N3AENUA NPUMEHNUMO AN ucnbitTaHun 4.3/4.4/4.5 (go 10 MIMy)
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Ha pucyHkax N.7-N.9 npuBegeHbl npuMMepbl UCMLITAHUS  OAHOMOMNSPHOWM  MHXEKUMU
kapguoctumynsatopa DR n gByx Tunos yctponcts CRT-D. HomeHknaTypa 3TUX pUCYHKOB npuBeneHa
Ha pucyHke N.6

Mpumep 1: Kapanoctumynatop DR, ncnonb3yembin B Ka4eCcTBe OAHOMOMNAPHOrO U3genus
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PucyHok N.7 — PaclumpeHune koHdurypaumm 0gHONONAPHON NHXEKLNN 1151 MHOMOMOPTOBbLIX
MHOTOMOMSAPHbIX U3AENNNA.

Mpumep kapguoctumynsatopa DR

Mpumep 2: DF-1 CRT-D, ncnonb3yemMbin B Ka4eCcTBEe OAHOMOMNAPHOro nsgenus

161



FOCT ISO 14117-2022
(npoekm, RU, dopabomaHHasi pedakuyusi)

P @——

i @ L,
Faz P
Fii @———

Fiz g—-07>t

' @ L
: ]:'13 %:
| ] e— ®:
_l_ _________________________
i -8
L:{.'ﬂ Hl.] —’/
L'1'.& ——
RL Ls2 RH
H.!.]

PucyHok N.8 — PaclumpeHune KoHpurypawumm ogHOMONApHON NHXEKLNN A1 MHOrOrnopTOBbIX
MHOMOMONSIPHBIX U3AENUNA.

MNpumep DF-1 CRT-D

Mpumep 3: DF-4 1S-4 CRT-D ucnonb3yeTcsa B KayecTBe O4HOMOMSAPHOro U3genus
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PucyHok N.9 — PaclumpeHue koHdurypaumm ogHOMONAPHON MHXEKUUN 51 MHOMOMOpPTOBbIX
MHOTOMOMSAPHbIX U3AENUNA.
Mpumep DF-4 1S-4 CRT-D

N.5 MHorononsipHass KOH(Mrypaumsa wuHXeKuum B oOwem pexume — WUcenbiTaHus
4.3/4.4/14.5 (no 10 MI'u)

B cnegyowem nognyHkte OOBACHAETCH, Kak paclumpuTb OMNOMAPHYK HACTPoOnKy obuiero
pexxMMma MChbITaHUsl, NPUMEHNMYIO K ucnbiTaHuam 4.3/4.4/4.5 (po 10 MIy) B cnyyae MHOrOMOMtOCHON
WMHXEKUMM B obOLeM pexume IMeKTPOMarHUTHbIX MOMEX Ha HM3KOBOSIbTHbIE SMeKTpoabl Ans

MHOrononopToBbIX MHOIOMNOJTIHOCHbIX I/I3/:|,eJ'II/II7I .
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Fp.e — BbIxog and DUT nopT «p» anekTpon «e»; Lpe — UCNbITYeMbI HU3KOBONbLTHBINA 3NEKTpos;
NHOEKC P — UCMbITYEMbIV MOPT; UHAEKC € — UCNbITYeMbI anekTpon; Hiz — napa BbICOKOBOSbTHbBIX
anekTpoaos (ecnv npumeHnmo); g — kopnyc CIED; R — pe3nctop Harpysku; Ry — BbICOKOBOSbTHbIN

Harpy3o4Hblii pe3ncTop

MpumeyaHune — B cooTBETCTBMM C pUCYHKOM 18, BBeOeHME OOHOBPEMEHHO Ha BCE WCMbITyeMble

HU3KOBOJIbTHbI€ 3J1EKTPOAbI.

PucyHok N.10 — PaclumpeHne KoHpurypaumm MHOrononsipHON MHXeEKL MU 41151 MHOronOPTOBbIX

MHOrOMOMSIPHbLIX U3AENUI NPUMEHMMO A8 ucnbitaHun 4.3/4.4/4.5 (go 10 MIMy)

Mpumep 1: Kapgnoctumynsatop DR
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P1— nopt 1: coegmuutens 1S-1; P, — nopT 2: coegmHuTens 1S-1; g — kopnyc CIED; T — anektpog
HaKOHEeYHUK (aucTarnbHbin); R — KonbLeBow anekTpo (MpokcuManbHbin); 1 — nonoctb RV;

2 —nonocTb RA; Fpe — MCNbITaTemNbHbIN BbIXO TKAHE3KBUBANEHTHOro nHtepdgenca ansa DUT nopTt
«P» ANEKTPOS «ey»; J — 3a3eMreHne TKaHe3aKBNBaNEHTHOro nHTepdenca; Li1—» — HAU3KOBOSbTHbLIN
anekTpog coegmHntens 1S-1, RV npoBoaHWK HAKOHEYHUK N KOSbLLO COOTBETCTBEHHO;

L1,1-» — HU3KOBOMbTHLIN 3nekTpoa coeanHutTensa IS-1, RA npoBogHMK HAKOHEYHUK U KONbLIO

COOTBETCTBEHHO; g — Kopnyc CIED

PucyHok N.11 — PaclumpeHue KoHpurypawlmm MHOronontoCHON CMHEa3HoM UHXeKLMU aNnd

MHOronopToBbIX MHOrONONApHLIX 3genun. MNMpumep DR kapanoctumynaTopa

Mpumep 2: DF-1 CRT-D
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P1 — nopt 1: coeguHutens DF-1; P; - nopT 2: coeguHutens DF-1; P3 — nopT 3: coeanHutens I1S-1;
P4 — nopTt 4: coeguuutens 1S-1; Ps — nopT 5: coegmHutens 1S-1; g — kopnyc CIED; RV — RV kaTyLika
nedpunbpunnauun; SVC — SVC kaTywka gedpmnbpunnaumm; T — anekTpo HaKOHEYHUK (AUCTanbHbIR);

R — konbLeBoKM anekTpo (MpokcnmarnbHbln); 1 — nonocte gechmnbpunnaumm RV; 2 — nonoctb
nedunbpunnauun SVC; 3 — nonoctb RV; 4 — nonocte RA; 5 — nonocTtb LV; Fpe — MCNbITaTEMNbHbIA
BbIX0O4, TKaHeaKBMBanNeHTHoro nHtepderica ansa DUT nopT «p» anekTpog «e»; J — 3a3eMneHune
TKaHE3KBMBANIEHTHOIO UHTepdenca; Hi 1 — BbICOKOBOSbTHBIN anekTpon coeanHutena DF-1, kaTywka

RV; H21 — BbICOKOBOMbTHLIN anekTpoa coeamHutens DF-1, kaTywka SCV; Ls1-» — HU3KOBOMbTHbIN

anektpon coeamHntens IS-1, RV npoBOAHWK HAKOHEYHUK U KOSbLIO COOTBETCTBEHHO;
L4,1-2 — HN3KOBOSIbTHLIN 3anekTpod coeamHmntens 1S-1, RA npoBogHMK HAaKOHEYHUK N KONbLO
COOTBETCTBEHHO; L5 1-2 — HU3KOBOSIbTHLIN 3N1IEKTpo4 coeamHmuTens 1S-1, LV npoBOAHNK HAKOHEYHUK W

KOMbLIO COOTBETCTBEHHO; g — Kopryc DUT; Ry — BbICOKOBOMbTHLIN HArpy3o4HbIA pe3ncTop

PucyHok N.12 — PaclumpeHne KoHpurypawmm MHOronoMCHOM MHXEKLMM B 06LLEeM pexnme ans

MHOronopTOBbIX MHOrONONAPHLIX n3genuin. MNMpuvep DF-1 CRT-D

Mpumep 3: DF-4 1S-4 CRT-D
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P1 — nopt 1: coegunutens DF-4; P, — nopT 2: coeguHntens 1S-1; P; — nopT 3: coegnHnTens 1S-4;
g — kopnyc CIED; H — BbICOKOBONbTHas KaTyLUKa; L — HU3KOBOSbTHLIN aniekTpod; T — anekrpoa
HaKOHEYHUK (AncTanbHbIn); R — KonbLEeBOW anekTpoa (NpokcuManeHbin); 1 — nonocte DF-4 RV,

2 —nonocTtb RA; 3 — nonocTb 1S-4 LV, Fpe — UCNbITaTENbHbIN BbIXO TKAHEAKBUBANEHTHOIO
nHTepdenca ansa DUT nopT «p» anekTpog «e»; J — 3a3eMfneHne TKaHe3KBUBaNIEHTHOro MHTepdenca;
L1,1-2 — HU3KOBOJIbTHLIN 3nekTpo coeamHutTens DF-4, RV npoBOAHUK HAKOHEYHUK U KOSbLIO
COOTBETCTBEHHO; H1,1-2 — BLICOKOBONbTHbIE 3NeKTpoabl KoHHekTopa DF-4, RV n SVC kaTyLka
COOTBETCTBEHHO; L2 1-2 — HA3KOBOSIbTHbIE ANeKTpoabl coeanHntTens IS-1, RA npoBOAHMK HAKOHEYHUK
N KONbLIO COOTBETCTBEHHO; L3 1-2-3 4 — HU3KOBOSbTHbIE 3NEKTPOAbI coeanHuTens 1S-4, ot camoro
OMCTanbHOro 4o camMoro npokcumarnbHoro anektpoga LV nposogHuka; g — kopnyc DUT;

RH — BbICOKOBOSbTHbBIN Harpy304HbIiA pe3ncTop

PucyHok N.13 — PaclumpeHmne KoHurypawumm MHOrOMOSOCHON MHXEKLMM B OOLLEM pexume ans

MHOronopTOBbIX MHOrononsApHelx n3genun. NMpuvep DF-4 1S-4 CRT-D

N.6 KoHcurypaums MHOrononsipHom wuHxekuum B aAudcepeHUnanbHOM pexume —
ucnbitaHna 4.3/4.4/4.5 (no 10 M)
B cnepyowem nognyHkTe 06BbACHAETCS, KaK pacLlUMPUTb HAaCTPOWKY UCMbITaHUSA B BMNONSPHOM

AnddepeHumnansHOM pexnve, NpUMEHUMYo K ucnbiTaHnsam 4.3/4.4/4.5 (go 10 MIy) ana cnyyas
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WHXEKLUUN  3NEKTPOMArHUTHbIX MOMEeX B  MHOFOMOSCHOM  AunddepeHumansHOM  pexvMe  Ha

HNU3KOBOJIbTHbIE 3ANEKTPOAbl AJ1A MHOIOMoOJMIOCHbLIX MHOTOMOJ1KOCHbIX n3genun.
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F1,1-2 — Napbl BbIXOA0B Ha NOMOXUTENbHBIN MOMOC UCMBITYEMOW BUNONSPHON Napbl, OAMHAKOBbIE ANS
BCEX NOPTOB; J — 3a3eMreHne TKaHeaKBMBAaNeHTHOro nHTepaenica; Ly« — ncnoityemasn bunonapHas
napa HU3KOBOSbTHOrO anekTpoaa; Ly +- — bunonapHas napa HU3KOBOSbLTHOMO SMNEKTPOAa, He
ncnblTyemas; UHAEKC «+» — NOMNOXUTENbHbLIN NOMC BUNONAPHON Naps;

WHAEKC «—» — OTpULaTenbHbI Nontoc GUNonspHoOM napsbl; MHAEKC U — NOpT/anekTpos, He
NMPOBEPEHHbIN B TEKYLLEM UCNbITaHUW (€CNW NPUMEHUMO); Hi/z — Napa BbICOKOBOSbTHbLIX 31EKTPOAO0B
(ecnn npumeHumo); g — kopnyc DUT; R. — pe3ncTop Harpy3ku; Ry — BbICOKOBOSbTHbINA HArpy304HbIN

pesucTop

MpnmeyvyaHme 1 — B cooTBETCTBMM C pPUCYHKOM 19, OOHOBPEMEHHOE BBEAEHUE B KaXAylo
nCnbITyeMyto BMNOAAPHY0 Napy HU3KOTO HaMPsSPKEHMS.
MpnmevyaHune 2 — B aTom ncnbiTaHMm gnst BCEX MOPTOB MO 04epeamn MOXET UCMONb30BaTLCS

ofHa u Ta xe napa Fp ..

PucyHok N.14 — PaclumpeHne KoHpurypaumm 6unonsapHom nHxekumm B auddepeHumnansHomM
pexume Onst MHOronopTOBbIX MHOFOMOMSAPHbLIX N34eNnMi NPUMEHNMO N5 ucnbitaHuii 4.3/4.4/4.5 (oo
10 Mlu)

168



FOCT ISO 14117-2022
(npoekm, RU, dopabomaHHas pedakuyus)

Mpumep 1: DR kapanoctumynaTop
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b)

P1— nopt 1: coegmuutens 1S-1; P, — nopT 2: coegmHutens 1S-1; g — kopnyc CIED; T — anektpog
HaKOHEYHMK (aucTanbHbIn); R — KonbueBon anekTpog (NpokcumMarnbeHbin); 1 — nonocte RV; 2 —
nonoctb RA; F1,1-2 — Napbl BbIXO40B HA NONOXKUTENbHbIN MNOMOC UCMbITYEMON BMNONSpPHON Napsbl,
OAVHAaKOBbIE OS5 BCEX NOPTOB; J — 3a3eMIieHMe TKaHe3KBUBANEHTHOro nHTepdeiica;

L1,1-2 — HU3KOBONbTHLIN 3anekTpod coeanHntens IS-1, RV npoBogHMK HAKOHEYHMK U KONbLIO
COOTBETCTBEHHO; L1,1-2 — HA3KOBOSbTHbIE ANiekTpoabl coeanHntTens IS-1, RA NnpoBOgHMK HAKOHEYHUK
N KOMNbLO COOTBETCTBEHHO; g — kopnyc DUT; Ry — pe3ancTop Harpysku; Ry — BbICOKOBOSbTHbIN

Harpy3oYHbI pe3ncTop

PucyHok N.15 — PaclumpeHune koHurypaumm 6unonspHon nHxekumm B anddepeHumnansHOM

pexume Ansi MHOrornopTOBbIX MHOTOMONsipHbIX n3aenuid. Mpuvep DR kapanoctumynsitopa

Mpumep 2: DF-1 CRT-D
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P1 — nopt 1: coeguHutens DF-1; P, — nopT 2: coegmnHntens DF-1; Ps — nopT 3: coeanHutens I1S-1;
P4 — nopt 4: coegunutens I1S-1; Ps — nopt 5: coeguHntens 1S-1; g — kopnyc CIED; RV — RV kaTyLlka
aepmbpunnsumm; SVC — SVC kaTtywka gepmbpunnaumm; T — aneKkTpos HaKOHEYHWK (AUCTanbHbIN);

R — konbLeBon anekTpoa (NpokcumarbHbin); 1 — RV nonoctb aepmbpunnauymm; 2 — SVC nonoctb

nedunbpunnauun; 3 — nonoctb RV; 4 — nonocte RA; 5 — nonoctb LV; F1,1-2 — napbl BbIXOA0B Ha
NONOXNUTENbHbLIVA NOMOC UCNBbITYEMOW BUNONSPHON Napbl, OANHAKOBbIE A4S BCEX NOPTOB;
J — TKaHeaKBMBarNeHTHbIN UHTepdenc 3azeMneHnd; Hy 1 — BbICOKOBOSMbTHLIN 3NEKTPo4 coeanHUTEeNs
DF-1, katywka RV; Hz1 — BbICOKOBOSbTHbBIN arekTpon coeauHutensa DF-1, kaTywka SCV;

L3,1-2 — HU3KOBOSbTHLIN 3anekTpod coeamHmntens 1S-1, RV npoBogHMK HAaKOHEYHUK N KONbLO
COOTBETCTBEHHO; L4,1-2 — HA3KOBOSbTHBIV 3NeKTpog coeanHutens 1S-1, RA npoBOAHMK HAKOHEYHVK U
KONbLIO COOTBETCTBEHHO; Ls1-» — HU3KOBOMbTHLIN 3eKTpoa coeamHmTtens IS-1, LV npoBogHuK
HaKOHEYHMK 1 KOrbLIo COOTBETCTBEHHO; g — Kopnyc DUT; R. — pe3ucTop Harpysku;

RH — BbICOKOBOSIbTHbIV Harpy304HbIN Pe3ncTop

PucyHok N.16 — PaclumpeHne koHurypaumm 6unonapHom nHxekumm B gudpdepeHumnansHom

pexxumMme Ans MHOrornopToBbIX MHOrononsipHbix usgenun. Npumep DF-1 CRT-D
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P1— nopt 1: coeguuutens DF-4; P, — nopT 2: coeanHnTtens IS-1; P; — nopT 3: coeanHuntens 1S-4;
g — kopnyc CIED; RV — RV kaTywka gedoubpunnauun; SVC — SVC kaTyLka gepmbpunnsaumm;

H — BbICOKOBONbTHAA KaTyLlKa; L — HU3KOBOMbTHbIN aneKkTpoAd; T — anNekTpo HaKOHEYHMK (AUCTanbHbIN);
R — konbLeBon anekTpoa (NnpokcumaneHbln); 1 — DF-4 RV nonoctb; 2 — RA nonocte; 3 — nonocTtb 1S-4
LV; F1,1.2 — napbl BbIXOAO0B Ha NOMOXUTENbHbIVA NOMIOC UCNbITYyEMOWN GUNONAPHON Napbl, OANHAKOBbIE
Ons Bcex NopToB; J — 3a3eMneHne TKaHe3KBUBaANeHTHro nHtepdenca; Li,1—» — HU3KOBOMbTHLIN 9MNeKTpoa
coeanHnTens DF-4, RV npoBOAHUK HAKOHEYHMK U KOSbLO COOTBETCTBEHHO; H1,1-» — BLICOKOBOSIbTHbIE
anekTpoabl coeanHntena DF-4, RV n SVC kaTywka cOOTBETCTBEHHO; Ly 12 — HA3KOBOSIbTHbIE
anekTpoabl coeanHnTens 1S-1, RA npoBOAHUK HAKOHEYHMK N KOSbLIO COOTBETCTBEHHO;

L3,1-2-3-4 — HA3KOBONbTHbIE 3NeKTpoabl coeanHnTens IS-4, oT camoro AucranbHOro 4o camoro
npokcumansHoro anexkTpoda LV nposogHuka; g — kopnyc DUT; R — pe3anctop Harpysku;

RH — BbICOKOBOSIbTHbIN Harpy3o4Hbli pe3ncTop

PucyHok N.17 — PaclumpeHune koHdurypaumm Beoga unonapHoro auddepeHumnansHoro pexmva

A1 MHOronopToBbIX MHOrononspHbix nsgenun. Npumep DF-4 1S-4 CRT-D
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MpunoxexHune O

(cnpaBoyYHOE)

Mpumep meToaa oueHKN BpeMeHHOW n HeobpaTnmon HemcnpaBHocTu CIED u3-3a

BPEMEHHOro Bo34eMCTBUA HU3KOYACTOTHbIX (<167 KI'L) aneKTpoMarHUTHbLIX Nosien

0.1 O6wue coobpaxeHus

B aTOM npunoXxeHun ONUCLIBAOTCA WCMbITaTeNbHasli yCTaHOBKA U METOA4 C MCMOSfib30BaHUEM
BBOAMMbIX HaNpsPKEHWM AN OUEHKN MNepexogHblX M HeobpaTumblix HeucnpasHocTen CIED wus-3a
nepexoqHoro BO3AENCTBUS HMU3KOYACTOTHbIX (OT 16,6 Iy go 167 kL) amekTpoMarHMTHBLIX Mosien,
co3gaBaeMbiX PasfMYHbIMKA UCTOYHMKaMW, TakKMMW Kak, HO He orpaHuymBasice umu, EAS pawmkn,

RFID-na3nyyatenu n metannogeTekTopsl.

MpumeyaHune 1— B KayecTBe anbTepHaTUBLI U ANS ONPeAENeHHOro Krnacca uanyyarenen (Hanpvumep,
pamok EAS n RFID-n3nyyatenen) MoXeT ObiTb NPUMEHEH NOAX0A K UCTMbITAHWUIO Ha U3IyYeHWE: B 9TOM Crly4vae
CIED norpyxaeTca B (baHTOM, 3amnofiHEHHbIA COMSHbLIM PacTBOPOM, W MPOBOAHMKU pasmeLLaloTca Ans
obecneyeHns1 MakCUManbHOW 3NEKTPOMarHUTHOM CBA3W C u3ny4yaTenemM, B TO BpeMsi kKak paHTOM MeAfeHHO
nepemeLLaeTcss No u3nyyatento 3NEeKTPOMarHUTHbIX MoMex. M3noxeHwe Takoro anbTepHaAaTMBHOMO MeToda
BbIXOAUT 32 PaMKN HACTOSILLEro NPUoXeHus.

MpumeyaHue 2 — DTO NPUNOXEHNE SABMSIETCS MpPeLBapUTENbHbIM U BKMOYEHO 30eCb B KayecTBe

npumMmepa Metoga, noanexaiwiero ,ElaﬂbHeVIUJeMy YTOYHEHMUIO B 6y,u,yu.|,eM n3gaHuUn HactTodllero ctaHgapTa.

HacTpoiku 4yBCTBUTENBHOCTM BO BpeMsi UCnbiTaHWsa (Bce Tunbl n3genuin): B DUT moxeT ObiTb
NPeQycMOTpeH psif  (OUKCUPOBAHHBIX HACTPOeK 4yBCTBUTENbHOCTM. Korga [AOCTynHbl  Kak
OfHOMOMSAPHOE, Tak U BunonsipHoe BocrnpusiTue, crneayeT ucnbitate oba pexuma. B cootBeTcTBUM C
HaCTOSILLMM MPUIOXEHNEM U3rOTOBUTENb MOXET MPOBOAWTL UCMbITAHWE C UCMONb30BAHWMEM OAHOM

NN HECKOJbKNX HACTpOeK 4yBCTBUTEJIbHOCTU U B nodom nopdaake.

0.2 Kapanoctumynsatopbl u yctpoructea CRT-P

UcnbiTaTenbHoe ob6opynoBaHue: MICNonb3yloT CXemy TKaHE3KBMBANEHTHOrO WHTepdenca,
yKasaHHylo Ha pucyHke D.2, n gBa ocuwmnnorpada, BxogHoe conpotusrieHne 1 MOwm, <30 no;
reHepaTop CurHana TOPMOXEHUsi, BbixogHoe conpoTueneHne He 6Gonee 1 KOM, KoTopbIV
obecrne4vvBaeT MoOEeNUPOBaHWE cepaevHoro curHana B ¢opme, yKka3aHHOMW Ha pucyHke J.1; u
reHepaTop uWcCMbITaTenbHOro curHana, BbixogHoe conpotueneHne 50 Owm.  Ocuwmnnorpad,
NOAKMOYEHHBIN K KOHTPONbHOW Touke D Ha pucyHke 32, pormkeH nmeTb ToyHOCTb 10 % B nonoce
nponyckaHusa He meHee 20 My,

McnbiTaTenbHbIN curHan:

McnbiTatenbHbln curHan 1. WcnblTaTenbHbIA CUrHan npeacTaBnser cobor HenpepbiBHYH

CUHycoMaanbHyl BOSHY ¢ YacTtoTtom f ot 16,6 'y oo 1 kl'u.
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WcnbiTatenbHbld curHan 2: McnbiTaTenbHbln curHan npeacraBnseT cobon moaynupoBaHHbIN
curHan c Hecyulen yactoton f B guanasoHe ot 1 kl'y oo 167 klu. Hecywaa nepekntovaeTtcs onsg
Cco3JaHusa cepurm MMMYNbCOB ANUTENbHOCTbIO npumepHo 100 mc. UHTepBan mexay cepusiMn
uMnynscoB, T, namepsieTca ot nepegHero opoHTa A0 NepeaHero ppoHTa (CM. pucyHok 33). Cepus
UMMNYNbCOB JOSPKEHa HayMHaTbCs WM 3aKaH4MBaTbCA NPU  NEpeceyvYeHnn Hyns Hecylen, wu
NCNOMb3YTCA TOMbKO MOMHbIE UMKNbI Hecylwen (UCTUHHBLIA CTpobupylowmi curHan). WHTepsan
Mexay cepusiMm uMmnynecos, T, yctaHoBneH Ha 700 mc + 50 mc.

Amnnutyaa ucnsitatensHoro curHana (Vpp) onpeaensieTcs Kak pasMax amnnutyabl HanpsXXeHus
Pa3OMKHYTOW Lienu, NPUBOASLLNA B JENCTBUE KapAMOCTUMYNATOP Ha BbIXOAaX TKAHE3KBMBANEHTHOIro
NMHTepdenca.

Cneundukaums amnnutygbl UCMbITaTenbHOrO curHana, Vpp, BbIXOAWUT 3a pPaMKU HACTOSILLEro
npunoxexus. N3rotoButens MoxeT onpeaenntb 3HadeHe ans Vpp, Ha OCHOBE HECKOSbKUX METOAOB,
TakMX Kak aHanu3 puUCKOB, UCCnedoBaHWe (PakTUYECKUX YPOBHEW BO3OENCTBUS u3nyyaTenem wunu
OMC craHgapTuanpoBaHHbIX ypoBHeW nany4veHus, Takmx kak ICNIRP 2010. MsrotoButens AosmkeH
npeaocTaBMTb 060CHOBAHWE YPOBHSA UCMbITAHUS Vpp, BbIOPAHHOIO AN NPOBEAEHUS UCTbITAHMUS.

Kak Tonbko amnnutyga ucnbltaTtensHoOro curHana Vpp 6ygeT yctaHoBneHa Ans 0O4HOMOMSPHOro
ncnbiTaHnsA 1 BUNONSPHOro UCNbITaHMA B ObLLEM pexnme, amnnutyaa Ans GunonsipHoro UCnbITaHUA
B AnddepeHUManbHOM pexnMme MoXeT OblTb NonydeHa Kak ogHa gecatasi OT yKa3aHHOro 3HaveHus
Vopp.

O6a ucnblTaTenbHbIX CUrHanNa 3atem AONOMHUTENbHO MOAYIMPYHTCA Takum obpa3oM, YTO KX
ornmbaroan Mexay nvkamu yesenuumaeTcs ¢ Vpp/10 oo Vpp, @ 3aTem ymeHbluaetca o Vpp/10, B
cooTtBeTCcTBMU € popmyron (O.1):

v
V) = ———, (0.1)
(0,09 t2 + 1)2

roe t — Bpems aKCno3numum B CEKyHOax;

t = 0 cooTBETCTBYET TOUKE, A€ SKCMO3MLMS MaKCUManbHa 1 paBHa Vpp;

n t Bapbupyetca oT -6,5 ¢ go +6,5 c. ObLwasa NPoAOHKUTENBHOCTb 3KCNO3MLNN ti,: COCTaBMSIET
13 c.

OkoHyaTenbHass Moaynsums nokasaHa Ha pucyHke O.1 ansa mucnblTatenbHoOro curHana 1 u Ha

pucyHke O.2 ansa ncnbltaTenbHOro curHana 2.

MpumeyaHnue 1 — B cnyyae 6GunonspHoro ucnbitTaHna B AnddpepeHumnanbHOM pexvMe aMmnnutyaa
yBenuumnsaetcs ¢ Vpp/100 0o Vpp/10.

MpumeyaHue 2 — [Ond npaBunbHOM peanusauumn ormbarowmnx UCMbITaTENbHOrO CUrHana, nokasaHHbIX
Ha pucyHkax O.1 n 0.2, HeobxoaMMoO cneamTb 3a TeMm, YTOOblI reHepaTop He Mepekni4vancs B pasHbiX

Ounana3oHax, YTO MOXET NMPMUBECTU K CKa4ykaM HanpsaxeHua, npnBoadaLMM K JNTOXKHbIM pe3yrnbTaTaM.
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MpumeyvaHue 3 — lpogomknteneHocTb 13 € AnNA mMcnblTaTeNbHOro curHana, tror Geina BbIGpaHa

TOJIbKO B Ka4ecTBe npumMmepa, B COOTBETCTBMM C onpegeneHnemMm AOnd BpeMEeHHOro Bo3gericTenda. bonee

noapobHyto nHdpopmaumio cm. B O.4.

V(D) g

Vep

YY) AR RN TS

Al | 1l LLAM

ftol

Vpp — MaKcuManbHbI pasMmax aMnnnTyabl; t — BpeMsi 3Kkcnosunumm (c); tor — obLiee BpeMsi aKCno3numm
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PucyHok O.1 — VcnblTaTenbHbin curHan 1: HenpepbiBHOE BO3AENCTBUE

[4u]
Voo

1l e

tto(

Vpp — MakCumarnbHbIN pa3max amnauTyabl; t — Bpems akcnosuumm (c); B — npogomkMTensHOCTb
cepun nmnynecoB: 100 mc; T — uHTepBan Mexay nukamu Npu nepeceyeHnn HyreBon HecyLLen:
700 mc

PucyHok O.2 — VcnbiTaTenbHbI curHan 2: SKCno3numsa ¢ cepusiMmm UMNyrbCoB MOAYNALUN

(8ns vnnoctpaumm napameTpbl Mogynsaumm B n T He macwtabuposaHbl)
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Mpouenypa ncnbITaHUS:

MogkntovatoT reHepaTop MUCMNbITATENBHOMO CUrHanNa K cxeme TKaHedKBUBANEHTHOro HTepdenca
yepes Bxoq C, kak nokasaHo Ha pucyHke 32. N3MepstoT uchblTaTernbHbIN CUrHan Ha ocuunnorpade,
NOAOKMYEHHOM K Touke KoHTponsa D. Pab6otry DUT MoOxHO 3anucatb Ha ocuunnorpade,

NnoAaKItO4EeHHOM K TOYKE MOHUTOPUHra K.

MpumeyaHue 4 — BbINONHAT ABa MCMbITAHUS: OAHO C MOAENVWPOBAHWEM CEPAEYHOro curHana,

nogasaemMoro Ha Bxof E, u ognHo 6e3 Hero.

KongeHcaTop Cx cxembl nHTepderica (cM. pucyHok D.2) gomxeH 6biTb 060MnaeH, eCriv TONbKO He
TpebyeTca yCcTpaHUTb NapasvTHbIE HU3KOYACTOTHbIE CUrHanbl, CO34aBaeMble reHepaTopoM CUrHaroB
nomex (Cm. npunoxeHue E).

MpUMEHSIOT UCNbITaTeNbHbIE CUrHambl Kak MUHUMYM Ha YeTbIpexX pasfnyHbIX, pasHECEHHbIX
YyacToTax B AeKay B yKasaHHOM Amanas3oHe 4actoT. Vyp MOXET ObITb M3MEpPEeH HenocpeacTBEHHO Ha
coeguHutene D TKaHe3aKBMBaANEHTHOro MHTEpdenca.

Ecnn DUT gaBnseTcs MHOrokaHanbHbIM n3gennem, BO3HUKHOBEHWE BO3MOXHbIX MEPEKPeCTHbIX
nomMex Mmexay KaHanamm MoXeT OblTb CBeAEHO K MWHMMYMY MNyTeM COOTBETCTBYHOLLErO
NporpaMMmnpOBaHWSI.

Mcnonb3yloT oOaHy M3 4eTblpex rpynn, onpedeneHHblx B 4.3.2, 4ToObl NpaBUITbHO
knaccudpuuyuposate DUT, 1 nogknioyaloT ero K TKaHe3KBUBaNeHTHOMY UHTepdency, B COOTBETCTBUM
C pucyHkoMm 14-19, ecnn NpMeHUMO.

Ona  kaxgon ucnbiTaTeNbHOWM  4acToTbl  HabnwogawT U 3anucbiBaloT  paboty DUT
bYHKLMOHMPYIOLLErO B 3a4aHHOM pexnme, nnbo Her.

KpI/ITepVII/I COOTBETCTBUA BbIXOOAT 3@ PAMKN HACTOALLEro NpUoXeHna n no3ToMy He yKa3aHbl.

0.3 UKAO m yctponctea CRT-D

BHAMAHWNE — 3TuM wucnbiTaHMs MOryT nNpMBECTM K ydapamM BbICOKOMO  HarpsiKeHWs.
HecobntopeHne Ge3onacHbix nabopaTopHbIX METOAOB MOXET MPUBECTU K CUNbHOMY MOPaXXEeHWUHo
9NEeKTPUYECKMM TOKOM, 4YTO MOXET MpuBECTU K TpaBmMaM WM CMepTu nuuy, paboTawwmx c
obopyaoBaHMeM Unu NPOBOASALLMNX UCTILITAHUS.

HMcnbiTatensHoe o6opyaosaHue: To xe, yto u B O.2.

WcnbiTatenbHbld curHan: Takom ke, kak B 0.2, 3a MUCKMOYEHMEM criegyowen mogmdumkaumm,
KacawLwencs wucnolTatenbHoro curHana 2. WHTepBan wmexay cepusMu  umnynbcos, T,
ycTaHasnueaetcs pasHbiM (350 * 25) mc.

Mpouenypa ucnbiTaHms: Takas xe, kak B O.2.
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0.4 O6ocHoBaHMe MoaynsAUUM UCMbITAaTENbLHOro CUrHana

WcnbiTataneHbln  curHan npegHasHadeH [aAnsd  MOAENVpoBaHuUA  nauueHTta, uaylwero B
NMOCTOSIHHOM Temne Yepes BopoTa EAS.

MpeanonaraeTtcs, YTo NPoduUnb GNKHErO MarHUTHOTO MOJS U3nyyaTtens yMmeHbluaeTcs ¢ (1/d3)
Mo 3aKoHy Ky6a, rae d — paccTosiHWe OT usnyyarens.

3akoH Buno-CaBapa moxeT 6biTb MCNOMNb30BaH ANA onucaHusa 3aTyxaHus B-nona sgonb nytu
NPOXOXAEHUs Yepe3 uarnyyaTens. B ynpoleHHOM criydyae manydarternsi, COCTOSIWEero U3 KpyroBow
TOKOBOMW MNETNN HEe3Ha4uUTernbHOW TOSMLWWUHBLI, KOMMOHEHT B-nons, nepneHauKynsapHbIN nornepevyHomy

CEYEHMIO NETNN, MOXET ObITb ynpowieH Oo:

Mo 2mR?1

Bp=—2
A (42 4 R2)2

(0.2)

®opmyna (0O.2) onuceiBaeT 3akoH buo-CaBapa ana mnsnydatens ¢ KpyroBov TOKOBOW neTrew;
B, — kOMMNOHEHT B-nons Boonb ocu z, nepneHankynsipHON TOKOBOW neTne, U rae o = 41 x 10~ TM/A,

I—-TokBnNetnenRk — paaunyc netnu.

Xa

Il

[ — TOK, LMpKynupytoLmin B netne nanyyartens; dl — 6eckoHe4HO Manoe cevyeHune nepumeTpa netnu; X,
Yy, Z OCV 1eKapTOBOWN CUCTEMbI KOOPAMHAT, FAe NIOCKOCTb X-y COOTBETCTBYET MIIOCKOCTM NETNM
n3nyyaTtens, a oCb z NepreHAMKynspHa NnockocTy NeTnu; B, — BekTopHas cocTaensitowas B-nons

BOOJSb OCU Z; 6 — yrorn, U3MepeHHbI BOOSb OCY Z MeXAY TOKOBOW NeTnemn n NCXogHON TOUKOM

PucyHok O.3 — 3akoH bro-Casapa ans usnyyatens ¢ KpyroBov TOKOBOW neTrnen; B; — KOMNoHeHT B-

nons BAOSb OCK Z, NEPNEHANKYNAPHON TOKOBOW neTne

MakcumanbHoe 3HaveHve HaxoauTcs B LeHTpe netnu (z = 0) n 3agaetca dopmynon (O.3):

Uol
Bz,max = Bz(o) = % (0.3)
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MecTononoxeHne BOOMb OCW Z, rOAe MarHATHOe Mofie ymeHbllaeTcda A0 OOHOW [ecsaTou

amnnuTyabl (unun ocnabnsetca Ha 20 ab), Bz max/10, onpeaensietcs no gopmyne (0.4) :

Z_z0a0 = RJV102 — 1 =~ 1,91R. (0.4)

CnegyeT OTMETUTb, YTO CKOPOCTb, C KOTOPOW MNOfe yMeHbLUaeTCs, onpeaenserca paguycom
netnu wusnydatens; 6Gonbwuin pagnyc npumBoguT K 6Gonee meaneHHoMmy 3atyxaHuto. [loatomy
npeanonaraeTca Ana ganbHEMWuXx BblYUCNeHun paguyc R = 1 M, goctatoyHo 60mblion, YTOObI
NO3BOMUTbL YENOBEKYy POCTOM <2 M MPONTK Yepes Hero. ATOT paanyc MOXeT BbiTb CKOPPEKTUPOBAH C
y4eTOM pasnunyHbIX n3nyvartenen.

B nepBom npubnmXeHUM m C y4eTOM PACCMOTPEHHbLIX HECYLLMX 4YacToT u3nyyvaTens MOXHO
npeanonoxutb cBsasb Vems ¢ CIED, oBGycnoBneHHyto 3akoHom Papages: Vemt ~ |dBz/dt|, rae CIED
BCEraa OpPMEHTUPOBAH Ha MoJflydYeHMe Hauxyawen cBasM ¢ nonem B, wmanyydatens. [lMoatomy
MrHOBEHHbIV pa3max HanpskeHus V(t) 6nusko cneayet dpopmyne (0.2) n 9BnseTca MakcMmarnbHbIM
npy z = 0 1 paBeH Vyp. M03TOMY MOXHO eLe 6onblue ynpocTuTb.

UTo6bI Npeobpa3oBaTtb NONOXKEHNE OCK Z BO BPEMSA UCMbITAHWSA, NpeanonaraeTcs, YTo nauneHT
¢ CIED xogut ¢ noctosiHHOM ckopocTbto 30 cm/c. OTOT nokasaTeNb COOTBETCTBYET pa3yMHO
NPOrHO3npyemMomMy MMHUMAanbHOMY NoKasaTesnto ANs NOXUNbIX NauMeHTOB.

CneposaTenbHo, Ons MOCTOSIHHOM ckopoct v = 0,3 mc™', z =t x v = t x 0,3 mc™;
cneposaTensHo, popmyna (O.2) ctaHoBuTes opmyna (O.1).

O6uiee Bpems ncnbiTaHus tir COOTBETCTBYET BpEMEHU, 3a koTopoe nauneHT ¢ CIED npoxoant
Yyepes uanyyarternb No TpaekTopum, NepneHaMKyNIAPHOM NONEepPeYHOMY CEeYEHMIO n3nyyaTens, HaunHas
N 3aKaH4MBas B TOYKe, rae Vems PaBEH OQHOM AECATON OT ero makcumyma. Micnonbsys copmyny (0.4)

nyuntbiBas R=1munv=0,3mc™, tt = 3,82 RIV~13 c.
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Mpunoxenne OJA

(cnpaBo4HoOe)

CBeaeHMA 0 COOTBETCTBUN CCbINTOYHbIX MexayHapoAHbIX CTaHAApTOB

Tabnunuya OA1

MeXrocygapcrtBeéHHbIM CTaHOAapTamMm

O003Ha4YeHne CCbINO4YHOro

MeXOyHapoaHOro cTaHaapTa

CrteneHb

COOTBETCTBUA

O603Ha4eHre 1 HauMeHoBaHMe COOTBETCTBYIOLLErO

MEeXrocyaapcTBEHHOro cTaHaapTa

ISO 14708-1:2014

*

ISO 14708-2:2019

*

ISO 14708-6:2019

*

cTaHgapTa.

* COOTBETCTBYHOLUMIA MEXrOCYyAapCTBEHHbIN CTaHAApPT OTcyTcTByeT. [1o ero NpuHSATUS

peKoMeHOyeTCsl MCNonb3oBaTb MNEePEeBOA HA PYCCKUA NA3blK [OAHHOMO MEXAyHapoOHOro
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