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MNpegncnosne

Lienu, ocHOBHble NPUHLUMUNBLI U 06LWMe NpaBuna NposefeHns paboT NO MeXrocyAapCcTBEHHON cTaHaap-
Tnsauunu yctaHossieHol TOCT 1.0 «MexrocyfapcTBeHHasa cucrtema crtaHgaptmsaumnm. OCHOBHbIE NMOJIOXEHNA»
n FOCT 1.2 «MexrocyfapcTBeHHas cuctema crtaHgaptusaumun. CtaHgapTbl MexXrocyfapcTBeHHble, npasuna
N pekomeHfauum no MexrocyfapcTBeHHON cTaHgapTusaumun. MNMpasmuna pa3paboTkm, NPUHATUA, OOHOBNEHUS
N OTMEHbI»

CeefleHus o cTaHgapTe

1 NMOATOTOBJIEH 3akpbiTbiM aKLLMOHEPHBIM 06L,ECTBOM «Hay4yHO-UcnbiTaTeNbHbIN LeHTp «CAMTIC»
N TexHnyeckum KomuteToMm no ctaHgapTtusaunm TK 030 «3dnekTpoMarHutHasd COBMECTUMOCTb TEXHUYECKNX
CpeAcTB» Ha OCHOBe COOGCTBEHHOrO nepeBofa Ha PYCCKWW A3blK aHT10S3bIYHON Bepcun AOKYyMeHTa, yKasaH-

HOro B NyHKTEe 5

2 BHECEH ®egepanbHbiM areHTCTBOM MO TEXHUYECKOMY PerysiMpoBaHuio 1 MeTposiorum

3 MPUHAT MexrocyfapcTBeHHbIM COBETOM MO cTaHAapTu3auuu, MeTponorum u ceptudukayun
(npoTokon oT 14 gekabpa 2017 r. N? 104-)

3a npuHATME nporosiocoBasnu:

KpaTkoe HanmeHoBaHue CTpaHbl Kop cTpaHsbl CokpallyeHHOe HauMeHoBaHue
no MK1MCO 3166) 004--97 no MK (MCO 3166) 004 - 97 HalMOHaNbHOW OpraHa no ctaHjapTusauyuu
ApmeHusa AM MUWH3KOHOMUKM Pecny6mkn ApmeHunst
Benapycb BY lFocctaHgapTt Pecny6nvkn Benapycb
KazaxctaH Kz lFocctaHaapTt Pecny6nuku KasaxcraH
Knprusus KG KblprbiscTaHgapT
Poccus RU PoccraHgapt
TamK1KncTaH T TampkuxctaHgapt
Y36ekncTaH uz Y3crangapt

4 Tpukaszom degepasbHOro areHTCTBa MO TEXHUYECKOMY perysimpoBaHuio u meTponorum ot 14 aekabps
2017 r. N° 1983-cT mexrocyfapcTBeHHblli ctaHgapT TOCT IEC/TR 61000-1-5—2017 BBeaeH B gelicTBue B
KayecTBe HaluMoHanbHOro ctaHgapTta Poccuiickoin ®egepauun ¢ 1 gekabpsa 2018 r.

5 HacTtosawwuii cTaHAapT naeHTUYEeH MexayHapoaHoMmy fokyMeHTy IEC/TR 61000-1-5:2004 «3nekTpo-
MarHMTHaa coBmecTumocTb (3MC). Yactb 1-5. O6uiMe NONOXEHUA. SNEeKTPOMarHUTHble 60/bLWON MOLHO-
ctn (BMBM) BO3gelicTBUA Ha rpaxgaHckme cuctembl» («Electromagnetic compatibility (EMC) — Part 1-5:
General — High power electromagnetic (HPEM) effects on civil systems». IDT).

MexayHapoaHblii gokymeHT IEC/TR 61000-1-5:2004. npeacTaBasiiolwmii CO60M TEXHUYECKMIA OTYET, Noa-
rotosneH nogkommtetom 77C TexHnyeckoro komuteta TC 77 IEC «DnekTpoMarHutHasas COBMeCTUMOCTb». OH
MMmeeT cTaTyc ocHoBonofarawuwein nyénvkaunm B o6nactn dMC B cooTBeTcTBMM ¢ PykoBoactsom IEC 107.

Mpy NnpyMeHeHUn HacToALWero ctaHgapTa peKkoMeHAayeTcsa UCMNo1b30BaTb BMECTO CCbI/IOYHbIX Meeay-
Hapo/HbIX CTaH4apTOB COOTBETCTBYOLWMNE UM MEXroCcy[apCTBEHHble CTaHAapThbl, CBEAEeHUA O KOTOPbIX Npu-
BefleHbl B JONO/IHNTENbHOM NpUNoxeHun A

6 BBEJEH BIEPBbIE

7 NEPEN3OAHUE. Maii 2020 r.
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WNHopmaLums o BBegeHUn B feiicTBUE (NpekpaLleHun feiicTBUS) HaCTOoAWEero cTadHgapTa u nsme-
HEHWUI K HeMY Ha TeppuTOpMM yKa3aHHbIX Bbille FrocyaapcTB Ny6aMKyeTCA B yKazaTensx HauMoHa IbHbIX
CcTaHAapTOoB, N3aBaembix B 9 TUX rocygapcTsax, a Takke B ceTu VIHTepHeT Ha caiiTax CooTBe TCTBY-
IOLLIMX HALMOHaNbHbIX OPraHoB No cTaHjapTusauuu.

B cnyyaB nepecMoTpa, M3MEHEHUS M OTMeHbl HACTOSALLEro cTaHgapTa cCooOTBeTCTBYyLWan UH-
hopmauusa bygeT onybnmkosaHa Ha ohuLManbHOM MHTepHeT-caiTe MexrocyfapcTBEeHHOro coseTa no
cTaHgapTusauuu, MeTponoruv n cepTudukauny B kaTanore «MexrocygapcTBeHHble CTaHAapTbi»

© CTtaHpapTuHdopm. opopmneHue. 2018, 2020

B Poccwuiickoli ®efepauun HacToAawmini ctaHgapT He MOXeT 6biTb NOMHOCTLIO UKW
4acTUYHO BOCMPOU3BEAEH, TUPAXMPOBAH U pacnpocTpaHeH B KayecTBe ouLManbHOro

usgaHna 6e3 paspewenus defepanbHOro areHTCTBa N0 TEXHUYECKOMY PerynvpoBaHuio
1 MeTposIorMmn
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BBepeHve

CtaHpapTbl cepun IEC 61000 ny6aukytoTca OTAENbHbIMM 4YacTAMW B COOTBETCTBMWM CO cregytoleit
CTPYKTYpOIi:

- yacTb 1. O6Wme NoNoXeHUs:

obuwee paccmoTpeHue (BBedeHWe, dyHAaMeHTabHble NPUHLKUNBI), ONpeAeneHns, TEpPMUHONOINSA;

- 4acTb 2. dnekTpomarHutHas o6cTaHoBKa:

onucaHue 31eKTPOMarHUTHON O06CTaHOBKM, Knaccuukaunsa 31eKTPOMarHUTHON 06CTaHOBKW, YPOBHU
3/1EeKTPOMAarHUTHOW COBMECTUMOCTH.

- yacTtb 3. HopmblI:

HOPMbl 3/1€KTPOMArHUTHOW 3MUCCUUN, HOPMbI NOMEXOYCTOWYMBOCTU (B TEX CAy4Yasx, Korga OHN He ABNSA-
I0TCA NpeAMeTOM pacCMOTPEHUA TEXHUYECKUMWU KoMmuTeTamu, paspabartbiBalOlWMMy cTaHAapTbl Ha NPOAYK-
uuto);

- YyacTb 4. MeToAbl NCMbITAHUA N U3MEPEHNIA:

MeTOoAbl U3MEPEHU, MeToAbl UCMbITAHWIA;

- YacTb 5. PykoBogcTBa No ycTaHOBKE M NOMOXOMNOAAB/IEHNIO:

pYKOBOACTBA NO YCTAHOBKE, METOAbI U YCTPOCTBA NOMEXONOAABNEHUS;

- yacTb 6. O6WKMe cTaHgapThl;

- yacTb 9. Pa3Hoe.

Kaxpas yacTb ganee noapasfensercs Ha HECKONIbKO YacTeil, KoTopble MOryT 6biITb ONy6MKoBaHbl B
KayecTBe MeXAyHapoAHbIX CTaHAapTOB, UAN TEXHUYECKUX TpeboBaHWii, NN TEXHUYECKMX OTYETOB; HEKOTO-
pble U3 HUX yXe onybnmkoBaHbl Kak pasgensl. [pyrue 6yayT onybnnkosaHbl C yKasaHnem Homepa 4acTu, 3a
KOoTopbIM cneayeT feduc, a 3atem Homep pasgena (Hanpumep. IEC 61000-6-1).
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M E X IO C Y oL AP CTUBEUHHDbB R C T A HAOAPT

dnekTpoMarHmTHasa coemecTumocTb (AMC)
YacTtb 1-5
OBWWE MONOXEHWNA

Bo3pelicTBMA aneKkTpoOMarHuTHble 60nbWwol MowHocTn (SMBM)
Ha CMCTeMbl rpaxAaHCKOro HasHayeHus

Electromagnetic compatibility (EMC). Part 1-5. General.
High power electromagnetic (HPEM) effects on civil systems

[Jara BBegeHns — 2018—12—01

1 O6nactb NpPUMeHeHUs

HacTtosawunii ctaHfapT ycTaHaB/iMBaeT OCHOBHbIE NOMIOXEHUSA, OTHOCsALWMecs K 060CHOBaHuUIO pa3paboT-
kn ctaHgapTos IEC B 06n1acTn BO3AelCTBMA 3/1€KTPOMArHUTHbIX NOJeid, TOKOB ¥ Hanps)XXeHU Ha cucTemsl
rpaxAaHcKoro HasHauyeHms npu 60/bLON NpUKNaabiBAEMOV MOLLHOCTY.

YunTbiBas pasBuMTUE HOBbIX TEXHONOTUIA aHTEHH ANA UMMYNbCHbIX U3NYYeHU 1 paclupsioeecs npu-
MeHeHWe UM poBOi 31eKTPOHNKN, HEOOX0A4MMO NPUHMMATbL BO BHUMaHKe BO3MOXHOCTb HapyLIeHUs yHKLM-
OHMPOBAaHUA UK NOBPEXAeHUs 060pyA0BaHUSA, NPUMEHSAEMOro B 06CTaHOBKax, CBA3aHHbIX C 3/IEKTPOMAarHunT-
HbIMW BO34ENCTBUSIMU 6OMbLIOA MOLHOCTK.

HacToawwii cTanfapT ycTaHaBnvBaeT o6liee BBeAeHME B JaHHY0 061acTb jeATeslbHOCTU, 060CHOBAH-
Hble TEPMUHbI 1 ONpefesieHuns, a Takke COAepPXMUT cBefeHns 06 3/1eKTPOMarHMTHbIX BO3AeicTBMAX 60IbLION
MOLHOCTU, UX B/IMSHUN Ha CUCTEMbI FPaXAAaHCKOro Ha3HauyeHMs U MeTojax 3aluTbl CUCTeM OT 3JsieKTpomar-
HUTHbIX BO3AENCTBUIA 60MbLWOIA MOLHOCTK.

[leTanusnposaHHble CBEEHUA NpUBeAeHbl B OTAEbHbIX JOKYyMeHTax cepun ctaHgaptos IEC 61000.

2 HopMaTuBHbIE CCbI/IKU

B HacTosilem cTaHfapTe MCNOMb30BaHbl HOPMaTUBHbIE CCbI/IKM Ha crnefylolwmne cTaHgapTel. Jna gatu-
POBaHHbIX CCbIJIOK MPUMEHSAIOT TOJIbKO YKa3aHHOe u3jaHne CCbIJIOYHOro cTaHjapTa, ANA HeJaTUPOBaHHbIX —
nocnegHee nsgaHvie (BkI4as BCe N3MEHEHNA):

IEC 60050-161, International Electrotechnical Vocabulary (IEV) — Chapter 161: Electromagnetic
compatibility (MexagyHapogHbli 3neKTpoTeXHUYeCcknin cnosapb. Mnasa 161. dnekTpomarHuTHas COBMeCTu-
MOCTb)

IEC 61000-2-13, Electromagnetic compatibility (EMC) — Part 2-13: Environment — High-power
electromagnetic (HPEM) environments — Radiated and conducted (9nekTpomarHuTHas COBMeCTUMOCTb
(3MC). YacTb 2-13. OnekTpoMarHutHas o6ctaHoBka. O6CTAHOBKM 3/1€KTPOMArHUTHbIX BO3AeiCTBUIA 60/b-
WOl MoLWHOCTU. N3nyyaemble 1 KOHAYKTUBHbIE)

IEC 61000-4-4. Electromagnetic compatibility (EMC) — Part 4-4: Testing and measurementtechniques —
Electrical fast transient/burst immunity test (3nekTpomardutHas coemecTumocTb (OMC). YacTb 4-4. MeTogbl
MCNbITAHUA 1 3MepeHuii. icnbiTaHne Ha yCTONYNBOCTb K 3/1€KTPUYECKUM ObICTPLIM MepexoAHbIM npoteccam/
naykam)

IEC 61000-4-5, Electromagnetic compatibility (EMC) — Part4-5: Testing and measurementtechniques —
Surge immunity test (3nekTpomarHutHasa coemectumocTb (OMC). HacTb 4-5. MeToAbl UCMNbITaHUA N n3Mepe-
Huli. cnbiTaHMe Ha YCTOWYMBOCTb K BbIGPOCY HanpsXXeHus)

MN3paHue ouymansHoe
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IEC 61000-5-3. Electromagnetic compatibility (EMC) — Part 5-3: Installation and mitigation gutdelinos —
HEMP protection concepts (9nektpomarHutHaa coBmectumocTb (OMC). YacTb 5-3. PykoBoacTtBa no ycrta-
HOBKEe 1 nomexonofaBneHnto. KoHuenumuy 3awmnTbl OT 3/1EKTPOMArHMTHbIX BO34eMCTBUIA 60/bLIOK MOLLHOCTH)

IEC 61000-5-6. Electromagnetic compatibility (EMC) — Part 5-6: Installation and mitigation gurdelinos —
Mitigation of external EM influences (3nekTpomariutHas comectumocTtb (AMC). YacTb 5-6. PykoBogcTBa no
yCTaHOBKE W MOMEXOMNOLaBNEHNI0. YMEHbLIEHNE BHELWHNX 3/1IEKTPOMarHMTHbIX BO34eliCTBUIA)

3 TepMuHbI 1 onpeaeneHns

B HacToAweMm cTtaHgapTe NpUMeHeHbl TepMUHbI U onpegeneHna no IEC 60050-161. HekOTopble U3 HUX
npuBefeHbl HUXe, a Takxe cnefyllne TEPMUHbI C COOTBETCTBYIOLLMMK OnNpefesieHus Mu.

3.1 aneptypa (aperture): OTBepcTue B 3/eKTpPOMarHUTHOM 6apbepe (3KkpaHe), yepe3 KOTopoe MoryT
NPOHMKaTb 3/1EKTPOMArHUTHbIe NONs.

3.2 oTHOWeHne nonockl yactoT (bandratio. br): OTHOWeHNe BepxHeW U HUXHEW YyacToT, MexXay Ko-
TopbiMU cocpefoToyeHo 90 % 3Heprum curHana. Ecnm cnekTp curHana vMeeT 3HAUYUTE IbHYI0 NOCTOSHHYIO
COCTaBNAOLWYI0, 38 HWXKHEee npefefibHoe 3HavYeHne 4acToTbl NpuHUMaT 1 Iy,

3.3 oTHOWeHUEe nonockl yacToT B Aekagax (bandratio decades, brd). OTHoWweHMe nofockl YacToT,
BblpaXeHHoe B Aekagax, onpegensemoe no coopmyne brd =Ig (br).

3.4 wupokononocHbin (broadband): Cm. 1) NPUMEHUTENBHO K 3N1€KTPOMAarHUTHON amuccum, 2) npu-
MEHUTENIbHO K YyCTPOMCTBY.

1) wupokononocHasa afekTpomarHuTHas amuccusa (broadband omission): 3nekTpomarHuTHas amuc-
CWS C WMPUHOM NONOCHI YacToT 6oNblieil, YeM Mo0ca YacTOT KOHKPETHOro M3MepuTenbHOro npuéopa wmm
npuemMHuka.

(IEV 161-06-11]

2) wwupokononocHoe yctpolicteo (broadband device): YcTpolicTBO, WMPUHA NONOCHI HAaCTOT KOTOPO-
ro TakoBa, YTO OHO CNOCOOHO MpuMHUMaTbL U obpabaTbiBaTb BCe CMeKTpasibHble COCTaB/ALIME KOHKPETHOW
3N1eKTPOMarHUTHOI aMuccum.

[IEV 161-06-12]

3.5 KOHAYKTUBHas BocnpumMumBocTb (conducted susceptibility): BocnpummMunBoCTb CUCTEMbI K KOH-
OYKTUBHBIM CUTHaNam B kabensx, NoAKIIOYEHHbIX K cucTeme.

3.6 cBA3b (coupling): B3anmopelhicTBne anekTpoMarHUTHbIX NOAel ¢ CUCTEMOW, B pe3ynbTaTe KOTOPOro
BO3HUKAIOT TOKM U HANPSXKEHUSA Ha MOBEPXHOCTAX U B Kabensax cuctemsl.

3.7 HamepeHHO co3faHHbIli NyTb 3/1EKTPOMArHUTHOTO NpOoHUKHOBeHNA (deliberate penetration):
OTBepcTMe, HaMepeHHO co3faHHOe B 3/1eKTPOMArHUTHOM 3KpaHe Ans obecneyeHus NyTu nepepgaun no-
NIe3HOro cUrHana B 9KpaHWpOBaHHY 061acTb MU U3 3KPaHMPOBAaHHOW 061acTy B OKpyXatlee NpocTpaH-
cTBO. lyTN 3/71€KTPOMArHMTHOrO MPOHUKHOBEHMUS MOTYT ObiTb Takke HaMepeHHO co3gaHbl ANA nepefayun
9HEepPrumn, BoAbl, MEXAHNYECKUX YCUNUI UNK ANA Npoxoja nepcoHana B 3KpaHUpPOBaHHOE NOMelleHne n 3
Hero.

3.8 nomexa (disturbance): Cm. 3.10.

3.9 anekTpomarHuTHbI 6apbep (akpaH) [electromagnetic barrier (shield)]: Tononornyeckn 3amkHyTas
MOBEPXHOCTb, CO34aHHas 415 NCKIIOYEHNA NN OTPAHUYEHNA NPOHNKHOBEHUS 3/1eKTPOMArHUTHBIX Nonei nam
KOHAYKTUBHbIX MePexofHbIX NPOLECCOB BHYTPb 3aluiaeMoin 061actn. SNeKTpoOMarHuTHbIR 6apbep okpyxa-
eT 3aliULeHHbIl 06beM U COAEPXUT IKPaHUPYIOLLYI0 NOBEPXHOCTb U 3allULEHHbIE TOUYKM BXOAa.

3.10 anekTpomarHuTHas nomexa (electromagnetic disturbance): /llo6oe anekTpomMarHuTHoOe siB/IeHME,
KOTOpPOe MOXEeT YXYALINTb Ka4yecTBO (hYHKLMOHUPOBaHUA YCTPOCTBa, 060pyA0BaHUSA UIN CUCTEMDI.

[IEV 161-01-05. mogucuLmpoBaHo]

3.11 BAMsAAHME 3neKTPOMarHuTHo nomexmn (electromagnetic interference, EMI): ¥YxygweHue kayectsa
hyHKLMOHMPOBaHWA yCTPOIiCcTBA, kaHana nepefayn UM CUCTeMbI, BbiI3BAHHOE 3/1EKTPOMArHUTHON NOMeXOoi.

Mpumeyanne — BausaHue SﬂeKTpOMaI'HI/ITHOVI nomexu npeacraBnsaeT coboli cneacTeme SI'IeKTpOMaFHVITHOI‘/'I no-
MeXW. 3NEeKTPpOMarHuTHasa nomexa ABnseTcs I'IpWWIHOVI BNAHNA SI'IBKTpOMaI'HVITHOVI nomexu.

[IEV 161-01-06. mogucuLmpoBaHo]
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3.12 anekTpoMarHuUTHbIN cTpecc, afleKkTpoMmarHnuTHoe Bo3sgeiicTBue (electromagnetic stress): [leii-
CTBME Ha 060pyA0BaHME 3NEKTPOMATHUTHOIO MOJISA, HANPsHXKEHUs UK Toka. ECNv 3neKTpoMarHuTHoe Bo3geii-
CTBME MNpeBbIAET NOPOroBoe 3HauYeHne ys3BUMOCTU 060PYAOBaHNSA, MOTYT UMeTb MECTO NOBPEXAEHUS UK
HapyleHnsa PyHKLUMOHNPOBAHUSA, NPUBOASALLME K NPeKpalleHNto BbiNOSIHEHNA 060pyAoBaHMEM YyCTaHOBEH-
HOl 3afaun. XapakTepucTukamy 31eKTPOMarHUTHOro BO3AeicTBUA MOryT GblTb, HANpUMep, NUKOBOe 3Have-
HUEe aMNAnTyAbl, BPEMSA HapacTaHUs UMNYNbCa, ANUTENbHOCTb UMNYbCA.

3.13 anekTpomarHMTHas BocnpumnmymsocThb (electromagnetic susceptibility): HecnocobHocTb ycTpoii-
cTBa. 060PYAOBAHNUA UM cUCTEMbI (DYHKLMOHMPOBATL 6e3 yXy/LieHNs KayecTBa NpU HaMuMKM 3neKkTpomar-
HUTHOI Momexu.

MpumeyaHne — OneKTPOMarHUTHas BOCMPUMMUMBOCTb NPeACTaBaseT coboli HeJoCTaTOuHY0 YCTONUYMBOCTb K
3M1eKTPOMarH1THOM nomexe.

[IEV 161-01-21)

3.14 snekTpomarHutHas o6cTaHoBKa, o6cTaHoBKa (environment): 3nekTpoMarHutHoe nose, co3-
[aHHOe BHEeLHNM YyCTPOINCTBOM, KOTOpPOe BO3AelCTByeT Ha CUCTEMY, BO3MOXHO, Bbi3biBas NOBpeXAeHue, Ha-
pylweHne MYHKLNOHUPOBAHUS UK NpeKpaLieHne BbINOSHEHUSA PYHKLMN.

3.15 ypoBeHb oTka3a (failure level): YcTaHOBNeHHble 3HAaYeHNss NapaMeTpPoB, onpeaensowmnx amnamn-
TYAHOE 3HayeHne WA UHble XapakTepUCTUKN 3EeKTPOMArHUTHOTO NOMA WAW HaBeAEHHbIX HaMpPsHKeHUs Waun
TOKa, BO3JeCTBME KOTOPbIX HA 3/IEKTPUYECKME KOMMOHEHTbl CUCTEMbI MPUBOAUT K MPEKpaLleHno BO3MOX-
HOCTWU BbINOJIHEHNA YCTPOMCTBOM TpebyeMon hyHKLMN.

3.16 3/71eKTPOMarHMTHbIA MMNYNAbC BbICOTHOTO sAfgepHoro B3pbiBa; AMWN BAB (high altitude elec-
tromagnetic pulse. HEMP): 3nekTpoMarHuTHbI1 UMNYNbC, Bbi3BaHHbIA A4EepHbIM B3pPbIBOM BHE aTMocdepsl.

MpumevyaHune — TunuyHas BbicoTa B3pbiBa — 30 KM.

3.17 anekTpoMarHuTHble Bo3aeincTBua 6onbwoil mowHocTn; AMBM (high power electromagnetics.
HPEM): O6wuit TepMuH, xapakTepu3syowuii 06/1acTb €ATE/TBHOCTU UM TEXHOOTNIO, CBA3@HHbIE C CO3[aHu-
€M WHTEHCUBHbIX 3/IEKTPOMArHUTHbIX NONeR NN KOHAYKTUBHBIX HANPSXKeHU 1 TOKOB, CMOCOOHbIX NOBPEANTb
3N1EKTPOHHbIE CUCTEMbI UMW HAPYLWNTb UX DYHKLMOHUPOBaHWE. B 06LWwem cnyyae YypOBHU 31€KTPOMArHUTHbIX
BO3elCTBUI 60bLION MOLHOCTY MPEBbLIWAT YPOBHM 3/IEKTPOMArHUTHLIX NOMEX, AeiCTBYOLWMUX Ha cUcTe-
Mbl MPX 06bIYHBIX YCNOBUAX IKCNAyaTauun (Hanpumep, npesbiwawT 100 B/m nam 100 B).

3.18 MukpoBONHbI 60nbwWoOn mMowHocTu (high power microwaves. HPM): Bug anekTpoMarHuTHbIX
BO3elCTBUIA 6ONbLUOK MOLHOCTK, CO3AaBaeMblX, Kak NpaBuio, NpM UCMNONb30BAHNM Y3KOMOMOCHbIX CUTHA-
N0B 1N UCTOYHMKA M3/TyHEHNS MMKOBON MOLHOCTbIO 60n1ee 100 MBT.

MpumeuyaHue — [laHHOe onpeaeseHne, CBA3aHHOe C MOLHOCTbIO UCTOUHMKA U3/TyUYEHMS, CIOXMUIOCH NCTOPU-
ueckn. B HaCTOsILLLEM CTaH4apTe B OCHOBHOM PaCcCMaTpuBAalOTCS 3/IEKTPOMArHUTHbLIE NOJs, BO3AENCTBYIOLME HA 3/ek-
TPOHHbIE CUCTEMBI.

3.19 yCcTOWUYMBOCTb K 3NeKTpoOMarHuTtHoli nomexe [immunity (to a disturbance)): CnocobHoOCTb
ycTpoiicTBa, 060pyA0OBaHNs UM cucTembl PyHKLMOHMPOBATbL 6€e3 yXy[LleHns KayecTBa Npu HaMuum anek-
TPOMArHUTHOW NOMEexXK.

[IEV 161-01-20]

3.20 ypoBeHb YCTOWYMBOCTU K 3/1IeKTpOMarHuTHOU nomexe (immunity level): MakcuMmanbHbIin ypo-
BEeHb 3/1EKTPOMArHUTHO NomMexu, BO3AeicTByOLL el Ha KOHKPeTHOe YyCTPOCTBO, 060pyA0BaHNE MW CUCTEMY,
npy KOTOPOM OHU COXpaHsAT TpebyemMoe kayecTBO (OYHKLMOHNPOBAHMS.

[IEV 161-03-14]

3.21 HeHamepeHHO CO3JaHHbli NYyTb 3M1E€KTPOMArHWTHOrO NPOHWKHOBeHuUsa [inadvertent (EM)
penetration]: OTBepcTMe B 3/1€KTPOMArHMTHOM 3KpaHe, He AB/SAKLIEeCA HaMepeHHO CO3JaHHbIM, KOTopoe
MOXeT o6ecneynTb MyTb A1 MPOHWKHOBEHUSA 3/1€KTPOMArHUTHON 3HEpPrnn Yyepes 3/IeKTPOMArHUTHbIW 3KpaH.
HeHamepeHHO cO3AaHHbI/i NyTb 3/1€KTPOMArHUTHOTO NMPOHUKHOBEHUS, Kak NpaBuo, ABASeTCS Hexenartesb-
HbIM. TUMWYHBIM HEHAMEPEHHO CO3aHHbIM NMYTEM 3/IEKTPOMAarHUTHOrO NPOHMKHOBEHWSA ABASIETCA yTeuka npu
HeKkayeCTBEHHOW M30NALNM NPOBOAHNKOB.

3.22 npegHaMepeHHOe anekTpomarHutHoe BnusHue (intentional electromagnetic interference, IEMI);
PaspyweHne, npneefeHne B 6ecnopafok v NOBPeXAeHne 31eKTPUYECKUX 1 3IEKTPOHHbIX CUCTEM B TEppOpU-
CTUYECKUX U KPUMUHAlbHbIX Lensax nyTeM HamMepeHHOW reHepauny 3N1eKTPOMarHUTHOW 3Heprum n BBefeHus
LymMa Wan CUrHanoB B 3/IeKTPUYECKUE W 3/TeKTPOHHbIE CUCTEMBI.
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3.23 cxema nocnepgoBaTenbHOCTM B3ammopgeicteua (interaction sequence diagram): Mpacduyeckoe
onucaHue nyTtei, KOTOPbIMW BHELIHEEe 3/1eKTPOMarHUTHOe Nosie MOrno 6bl MPOHUKHYTb Yepe3 OAUH UMW He-
CKOJIbKO 3KpPaHOB, OKPYXatLlnx 060pyA0BaHNeE NN CUCTEMY.

3.24 y3kononocHblil (narrowband): CurHan wnu dopma BOJHbI, A/1S KOTOPbIX 3HavyeHne pbw < 1 %
(cM. 3.27) nnun 3HauYeHne OTHOLWEHUA nonockl YacToT br< 1,01 (cm. 3.2).

3.25 3/1eKTpoOMarHuTHbIA MMNynbc sigepHoro B3pbiBa; MW AB (nuclear electromagnetic pulse,
NEMP): DnektpoMarHuTHble Nosa pas/InyHbiX BUA0B, Bbi3BaHHbIE AE€PHLIM B3PbIBOM.

3.26 aneKkTpomMarHuTHOe NPOHUKHOBEHMWe (penetration): Mepegaya 3NeKTPOMArHUTHOW aHeprumn ye-
pes3 3/ieKTpOMarHuTHbI 6apbep OT OAHOr0 o6bema K APYroMy. DNeKTpOMarHuTHoe NPOHWKHOBEHWE MOXeT
OCYLLeCTBAATLCA NPOHNKHOBEHNEM 3/1eKTPOMArHMTHOTO Nons yepes 6apbep Uan Yepes OTBEPCTUS U HEOLHO-
pOAHOCTU B 6apbepe 1 NPOXOXAEHNEM 3NEKTPUYECKOro ToKa B NPOBOAALLUX cpefax, CoOegNHALWNX ABa 06b-
ema (npoBogax, kabensx, Tpy6onposogax, pagnaropax).

3.27 wupuHa nosockl 4acToT B npoueHTax (percentage bandwidth, pbw): LWupuHa nonockl yacTtoT
CUrHana, BblpaXeHHan B NpoueHTax LeHTpasibHOol 4acToTbl 4aHHOTo CUrHana.

MpumeuyaHne — MakcumasibHoe 3HaueHue pbw pasHo 200 %. ecnn LeHTpasibHas YacToTa NpeacTaBsieT co-
60ii cpefiHee 3HaueHne BEPXHel W HWKHEN YacToT CnekTpa curHana. 3HadyeHne pbw He NPUMEHSAIOT AN CUrHaNoB CO
3HaynTeNbHbIM CoAepXXaHnem NOCTOSIHHOW COCTaBJ'IHIOLLleVI. Ecnn CNEeKTp curHana nMmeeT 3Ha4nTesSIbHyt0 NOCTOAHHYHO CO-
CTaBNALLYI0. MPUMEHSIOT OTHOLLEHME NOJIOChl YacToT B Aekagax brd (cm. 3.3).

3.28 ToukaYnopT Bxoga (point/port-of-entry, POE): OnpepeneHHoe MecTo (Touka/nmopT) B anekTpomar-
HUTHOM Gapbepe, B KOTOPOM 3/1EKTPOMArHUTHast 3HePrus MOXeT BXOAWUTb B TONOMIOTUYECKNIA 06bEM UK Bbl-
XOAWTb U3 HEro Npu OTCYTCTBUMW afeKBaTHbIX YCTPOWCTB 3aLluTbl TOUYKM BXoAa.

Mpnmeuvannsna

1 Touku/noprel BXoAa He paccMaTpuBaloT Kak reoMeTpruyeckme TOUKN.

2 B cOOTBETCTBUM C BUAAMU 3/1EKTPOMArHUTHOTO MPOHWKHOBEHWSA TOYKW/MOPTLI BXOAA NOAPa3AenstoT Ha Touku/
nopTbl BXoAa — OTBEPCTUSA U KOHAYKTUBHbIE TOUKU/MOPTbI BXOAA. B COOTBETCTBUM C BbINOMAHAEMbIMU (DYHKLUAMUN TOUKW/
nopTbl BXOAa Takke KnaccuuumpytoT Kak apXUTeKTypHbIe, MeXaHU4eckue, CTPYKTYPHbIE WK 3NeKTpuYeckue.

3.29 BOCNPMMMUUBOCTb K U3ny4yaemblM nomexam (radiated susceptibility): BocnpunmunsocTb cucte-
Mbl K M3y4aeMbIM 3/1eKTPOMArHUTHbIM NONSAM.

3.30 apmaTypHblil npyT (rebar): CTanbHOW cTepXxeHb, pa3Meliaemblii B 6eTOHe 4151 YCUIEHUA CTPYK-
TYPHOI O4HOPOAHOCTN.

3.31 akpaHupoBaHue (shielding): MpoBegeHne MeponpuUATUIA NO NPUMEHEHUIO NMPOBOASALWMNX Cpes C
BbICOKOI 3/1€KTpUYEeCcKoii NPOBOAMMOCTbIO, TaknX Kak CTasbHble INCTbI, PaMK/M M3 apMaTypHbIX NPyTbEB, NPO-
BOfa U T. .. 415 CHUWKEHUSI MHTEHCUBHOCTUN 3/1€eKTPUYECKOTO UM MaTUTHOTO nons. Mog «akpaHupoBaHuem»
4acTo MOHMMALOT TakKXe co3faHne noMeLeHnin, obecneymBaloLLMX CHUXEHNE NHTEHCUBHOCTU 3N1€KTPUYECKOT0
WW MarHUTHOro Nons.

3.32 kpaTkoBpeMeHHbIi nmnynbc (short pulse): Curnan, npegcrtaBnatoWnii coboil NnepexoHblil Npo-
uecc. xapaktepusylowmiica BpeMeHeM HapacTaHusa U AAUTENbHOCTbIO, U3MEPAEMbIMU B NUKO- UAN HaHOCe-
KyHAax.

3.33 ycTpoiicTBO 3awWuTbl OT MMMOYAbCHbIX MepeHanpsxeHuin (surge protection device, SPD):
YcTpolicTBO, nNpefHa3HayeHHoe ANA NofaBfieHUA KOHAYKTUBHbIX MepeHanpsXXeHUin u MmMnynbCHbIX TOKOB B
NIMHUAX, Takoe Kak yCTpOolCcTBO NogaBneHns MMNynbCHbIX nomex no IEC 61024-1.

3.34 cuctema (system):

(1) CoBOKYNHOCTb CBA3aHHbIX APYT C APYTOM NoAgcucTeM U c60POK KOMMNOHEHTOB U/MNN OTAENbHBIX KOM-
NOHEHTOB. (PYHKLVOHUPYIOLLUX COBMECTHO A1 BbINOSHEHWNS YCTAHOB/IEHHOW 3a4aun, nau

(2) CoBokynHoCTb 060pyAoOBaHuNs, NogcucTeM, 0b6yuyeHHOro nepcoHana U TeXHUYeckux npuemos, obe-
crneynBaloLMX BbINO/IHEHWE WAN NOAAEPXKY YCTAHOBMNEHHbIX (DYHKLUMOHaNbHbIX 3adady. [onHaa cuctema
BK/IlOYAET OTHOCALMECH K Hell cOoopyXeHusi, o6opyAoBaHue, MOACUCTEMbI, MaTepuanbl, 06CAyXuBaHue u
nepcoHasn, Heobxogumble AN ee MYHKLMOHUPOBaAHUSA B TOW CTeneHu, koTopas cyuTaeTcs 4OCTATOYHON Ana
BbIMO/IHEHUA YCTAHOB/MEHHbIX 3a/ay B OKpyxalLei o6¢cTaHOBKe.

3.35 Tononoruyecknini KOHTponb (topological control): MogaepxaHne 3aMKHYTOrO 3/IEKTPOMArHUTHOTO
3KpaHa BOKPYr CUCTeMbl UM 060pyA0BaHUSA A1 YMEHbLUIEHNS BAUAHNA BHELIHNX 3/1€KTPOMarHMTHbIX nonew
n obecneyeHns 3almnTbl 060pya0BaHUSA.

3.36 cBepxwupokononocHslii (ultrawidoband): CurdHan unu doopma BOJIHbI, XapakTepusyruinecs 3Ha-
YeHneM LMPUHbI MOMOCHI YacToT B npoueHTax pbw ot 163,4 go 200 % unn 3Ha4eHMEM OTHOLLIEHUS NOsOoCHl
yacToT 60nee 10. CBepXWMPOKOMNONOCHbIE CUTHANbI Ha3blBAKT TaKXe rMNepLIMpOKONO/IOCHbIMU.

4
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4 O6ulee BBEAEHME

B nocnegHue 25 neT AOCTUTHYT 3HAYMTeNbHbI/ NPOrpecc B MOHMMAaHUM NPOLLECCOB B/NSAHUSA 3NEKTPO-
MarHuTHbIX noneli MU BAB Ha anekTpuyeckme cucteMbl 1 06opyaoBaHue n cnocob60B CHMKEHNA 3TOro BAU-
AHNSA. HaunmHaa ¢ nepBbiX 4OKYMEHTOB O Xapaktepuctukax dMU BAB [1]. [2] v yunTbiBas HepaBHue pabo-
Tbl TexHuyeckoro komuteta TK 77 IEC «3OnekTpoMarHuTHas COBMeCTMMOCTb» MO pa3paboTke CTaHAapTOB
B ob6nactu sawutbl oT SMUN BAB [3], umetoTca nogpobHble pekoMeHpaunn no Metogam U KOHCTPYKLMAM
YCTPOWCTB 3alnTbl 3IEKTPUYECKUX cuctem (4). HepgaBHO 3Tu pekoMeHgauuy no 3awute oT dMUN BAB BBe-
[eHbl B NPaKTUKY KOHCTPYMPOBAaHMUA BOEHHbIX coopyxeHuii (5), [6). Takxke pa3paboTaHbl cpefcTBa U MeToAbl
MCNbITaHUN, yunTbiBalOLW e 3N1eKTPOMarHuTHyto o6¢ctaHoBky MU BAB.

BmecTe ¢ TemM HefaBHO cO34aHbl WM NpPeAsIoXeHbl 3/1eKTPOMArHuTHble BO3AEeNCTBUS APYrUX BUAOB,
BK/1l0Yasi 06CTAHOBKM CBEPXLIMPOKOMOIOCHBIX 3/IEKTPOMArHMTHbIX BO34ENCTBUIA U KpaTKOBPEMEHHbIX 3/1ek-
TPOMArHUTHbIX UMMYAbCOB [7] M Y3KOMOMOCHbLIX MWUKPOBO/IH 6O/bLUOVA MOLHOCTW. OTW CUrHaNbl 3aHUMatoT
yyacTKu pafMo4yacTOTHOrO CNnekTpa CBbllle HecKosbKux rurarepy [8]. Ansa 0603HAaYeHUA TakMx CUrHanos, a
TakKKe KOHAYKTUBHbIX TOKOB U HanpsXeHuii 601bWON MOLWHOCTY NPUMEHSIIOT 06LW NI TEPMUH «31€KTPOMArHuT-
Hble BO3A4eicTBUSA 60MbWON MOLLHOCTMU». B CBA3M C TEM YTO KOHCTPYKLUN COBPEMEHHbIX 3/1EKTPUYECKNX CU-
cTeM BK/lYaloT B ce6s LUndpoBble yCTPOiCcTBa, CTano OYEBUAHBIM, YTO COBPEMEHHOE MOHUMaHNE KOHLEenumm
3alWnTbl CUCTEM HEOBXOAMMO pacwunpuTb, NpefycMoTpeB 06CTAHOBKM yKa3aHHbIX Bbllle 3/1eKTPOMarHUTHbIX
BO34ENCTBMIA 6ONbLIOK MOLWHOCTH.

Ana aHanusa BnuaHna SMU BAB Ha cuctembl cyllecTByeT XOpoLlWwo pa3paboTaHHas MeToAo/10rus, Ko-
Topas BklOYaeT B cebs cnegyolime waru:

1) onpepfeneHne 3N1eKTPOMArHUTHO TONONOTUN CUCTEMBI;

2) onpepesieHne KOMNEKTOPOB 3/1eKTPOMArHUTHON aHepruu;

3) ngeHTudukaynio pasmeLeHns nHTepgencos BOCNPUMMUYNBOrO 060pyA0BaHNS;

4) pacyeT 3N1eKTPOMarHUTHOro BO3eNCTBUS Ha 3/1IeMEeHTbl NHTepdelicos;

5) onpepenexue ypoBHs 0TKa30B B MHTepdielicax.

6) conocTaBneHue 3Ha4YeHUin MHTEeHCUBHOCTU OMIU BAB 1 ypoBHeli BO3AeiiCTBUAYOTKA30B A5 OLEHKN
YSA3BUMOCTN CUCTEMBI.

Mofo6bHas MeToA0/10TMA aHanm3a [0o/KHa OblTb Takke passuTa U NOATBEPXAEHA UCMbITAHUAMU Npu-
MEHUTEsIbHO K 3/1eKTPOMarHnTHbIM BO3A4eNCTBUAM 60/bLUOK MOLHOCTU Ha COBPEMEHHbIe CUCTEMbI. B vacT-
HOCTW. TpebyeTcs U3yyeHne cneayoLnx BONpocos.

- moaudmkayma cnoco6oB TOMOMOTMYECKOH AEKOMNO3NLMM ANA yyeTa BblCOKOYACTOTHOrO Xapakrepa
BO3JeNCTBUI U pacnpefeneHHbIX 3/1IeKTPOMarHMTHbIX Noseii:

- paclwimpeHue mogesieil 3/1eKTPOMAarHUTHOro B3aMmMoaeincTens (B 4acTu CBA3WU, NPOHUKHOBEHUA U pac-
npocTpaHeHns) NPUMEHUTENLHO K 60/1ee BbICOKUM 4acToTaM (MeHbWWM A/IMTENbHOCTAM HapacTaHua UMm-
ny/NbCOB). XapakTepHbIM AN1A 3/IEKTPOMArHUTHbIX BO3A4ENCTBUIA 601bLIOK MOLLHOCTHY;

- COBEpLUIEeHCTBOBaHME MOHMMAaHWUA NOBEEeHUs KOMMOHEHTOB W CUCTEM NPU 3/1eKTPOMarHUTHbIX BO3-
felicTBUAX 60/bLWOK MOLWHOCTY, B TOM YMC/le MEXAHW3MOB OTKa30B OT/e/IbHbIX KOMMNOHEHTOB U HapyLUeHWi
PYHKLUMOHNPOBAHUSA, OTK/OYEHNI N OTKA30B CUCTEM.

CnepyeT yunTbiBaTb, UTO K HACTOALWEMY BpeMeEHW MeToAbl UCNbiITaHWA Npu Bo3aelkicTBun MU BAB
focTaTo4yHo paspaboTaHbl. O4HaKO 3TV MeTOAbl He NPUMEHUMbl HENOCPEACTBEHHO K UCMbITAHNAM NPU 3/1eK-
TPOMarHUTHbIX BO3AeCcTBUAX 6ONbLIONA MOLWHOCTM Ha COBPEMEHHble CUcTeMbl. He pelieH BONpPOC O TOM,
KakuMW AOMKHbI 6bITh «CTAHA4APTHbIE» U penpe3eHTaTUBHbIE UCNbITaTeNbHble 3/1eKTPOMAarHuTHble BO3Aeli-
CTBUSA 60MbLWOI MOWHOCTU. He ycTaHOB/EHbI TakXe npoueAypbl UCMbITAHNA. B MOMEHT BHELIHEro 3/1eKTpo-
MarHMTHOro BO3feiCTBUSA CMCTEMa MOXeT Haxo4WUTbCA BO MHOTMX pas/inyHbiX COCTOSHUSAX B 3aBUCMMOCTHU
OT XapakTepucTuk ee PyHKLUMOHUPOBAHUA, U ee OTK/UK Ha BHeLlIHee 3/1eKTpOMarHuTHoe Bo3felicTBne MO-
XeT 3aBUCeTb OT «HauyasbHbIX YCNOBUI» cucTembl. Bonee Toro, B xoe NPOBOAMMbBIX B HacTosilee Bpems
ncnblTaHnii npu Bosgeiicteum 3MUY BAB 06bIYHO He KOHTPOMPYIOT OCOOEHHOCTU UIN BHECEHHbIE N3MeEHe-
HUSi NPOrpamMMHOro o6ecrneyeHns, Tak Kak Hanbonee BaXHON ANA UCMbITAHUIA CUMTAIOT KOHCTPYKL U0 060pYy-
foBaHuA. 1N Takux cUCTeM NpuMeHsiemoe nporpamMHoe obecrnevyeHme 4acto U3MEHSAIOT U MOAUMDULMPYIOT
npn NOArOTOBKE K NPOBEAEHUI0 UCMbITAHWIA, Tak YTO UCMbITyeMble CUCTEMbl MOFyT He OTpaxaTb CBOMCTB
peanbHbIX CUCTEM.

Takum ob6pa3om, Heob6xoauMo paspaboTaTb Npuememblii NOPAJOK UCAbITAHWIA cMCTEM NpW 31eKTpo-
MarHUTHbIX BO3A4eACTBUSAX 60NbLION MOLWHOCTW, BKAKOYas npasBuna, fonyckawuwme rm6KocTb NporpaMmMHoOro
obecneyeHus.

=
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4.1 Mpumepbl 31€KTPOMArHUTHbIX BO3A4eliCTBUI 60bLWIOJ MOWHOCTUN HA CUCTEMbI B MPOLUJIOM

B npowsnom umenu mMecto HeCcKo/IbKo NoApPOBHO JOKYMEHTUPOBAHHbIX C/y4YaeB HeXxenarenbHOro anek-
TPOMArHMTHOTO B/IVUSAHUSI NPY 3/IEKTPOMArHUTHBIX BO34EMNCTBUSAX HA CUCTEMbI, UHOTAA C PaspylnTesibHbIMMK
nocneacteuaAmMu. Pag cobbiTuid, BbI3BaHHbIX 3M1EKTPOMArHUTHBIMU BAUAHUAMM, M3yyeH B [9), HeEKOTOpble 13
HUX BYAYT KPaTKO M3N0XEHbI HUXE.

MpoLw b ONbIT NOKa3biBaeT, YTO HapyLWeHUs PYHKLMOHNPOBAHUSA CUCTEM He CBSi3aHbl C MPUMEHEHVEM
TONIbKO COBpeMeHHOro obopyaoBaHua. Hanbonee paspylwuTenbHble NOCNeACTBUS 3N1EKTPOMArHUTHbIX BO3-
neicTBUn 60NbLIOK MOLWHOCTM MMenun MecTto B 1967 r. n 6b1n cBA3aHbl ¢ aBnaHocuem «doppecton» BMC
CLIA. B cooTtBeTcTBUYK C [9J:

«B 1967 r. y nobepexba BbeTHama npu nocajke peakTuBHoro camoneta BMC Ha aBuaHocel «doppe-
CTO/1» NPOM30LLI0 HEKOHTPOIMPYeMoe copacbiBaHne aBnabomb, KOTOPbIMU Gbl1 HAHECEH yAap MO NOSHOCTbIO
CHapsAXeHHOMY 1 3anpaB/IeHHOMY UCTPebuTesnto Ha B3neTHON nanybe. MNocnepsoBany B3pbiBbl, B pe3ynbraTte
KOTOPbIX 6blAN YOUTbI 134 MaTpoca U NPUYMHEHbI Cepbe3Hble NOBPEXAEeHNS aBnaHocLy U camoneTy. [JaHHbli
WHUMAEHT 6blN BbI3BaH 06/1y4eHneM camonoTa pagmosiokauMoHHONM cTaHunen asnaHocua. PesynbTupyouiee
B/INSIHWE 3/IEKTPOMArHUTHOW NOMexn MpUBESO K Nofaye HexenatesbHOro CUrHana Ha CUCTEMY BOOPYXeHUs.
MpoBeaeHHoe paccnefoBaHe Nokasasno, YTO CTeneHb 3KPaHMPOBaHMA CUCTEM camoneTa 6bina NMOHWXKEHHOM,
4YTO M fano BO3MOXHOCTb pafnosioKaLunoOHHON CTaHUUN oKkasaTb BAIUAHUE HA UX HOpPManbHOe (DYHKLUOHUPO-
BaHune. C y4yeTOM 3TOr0 MHUMAEHTA CUCTEMHBI/i ypoBeHb Tpeb6oBaHnii AMC 6bl1 NepecMoTpeH, NpMyeM 0co-
60e BHMMaHMWe 6b1710 06paLLeHO Ha 3N1eKTPOB3PbIBHbIE YCTpOicTBax».

Bblnn oTMeyeHbl Npo6ieMbl C CUCTEMaMy ynpaBfieHUs noneTom nctpebutensa F-16.

«WcTtpebutens F-16 notepnen aeBapuio BG6AU3M paguonepegaroleli ctaHumm «Fonoc AMEpPUKM» un3-3a
TOro, YTO €ro cucTema ynpasseHusa NoneToM 6bia BOCNPUUMUNBOL K paaMo4acTOTHbIM 3/1EKTPOMArHUTHbIM Mo-
NAM BbICOKOW MHTEHCMBHOCTU, U3/Tly4aemMblM nepefaTymkom. 13-3a HeyCcToWuMBOCTU, CBONCTBEHHON F-16, nunoT
[OJKeH 6bl1 monaratbCsl Ha 6OPTOBOI KOMMbIOTEP MPU YNpaB/eHNM camoneToM. YunTbiBas 3T0, MHOTMe U3 ca-
MoneToB F-16 6bl1 MOAUULNPOBaHbI ANA UCKNOUYEHWUS BNUAHNUA 3/1€KTPOMArHUTHbIX NOMeX, 06YC/I0BNEHHOTO
HeafeKBaTHbIMU BOEHHbIMU TEXHUYECKMMU TPEOOBAHNAMMN K KOHKPETHBIM PafM0o3N1eKTPOHHbIM cucteMam. [laH-
HbIA cnyyaii ¢ camoneTom F-16 ABMICA OQHON M3 NpUYUH BBefeHUs ®egepasnbHO aBUaLMOHHOW agMuHncTpa-
uunei (PAA) nporpaMmbl cepTUUKaLnMM B OTHOLWEHUN PAANOYACTOTHBIX U3/yYeHWU BblCOKOW UHTEHCUBHOCTU».

Bbin Takxe oTMeyeH cnyyai, cBsizaHHbI ¢ Bo3aelicTBuem Ha BeptoneT UH-60 n3nyyeHunii ot pacnono-
XEHHbIX N06/M30CTN pajgmonepesaTymKoB:

«Mpw nponete B 1987 r. BepToneta UH-60 apmun CLUA Bo3ne paguonepegatoleli 6awHn B 3anagHol
FepmaHun NPoOM30LWI0 HEKOHTPOMPYEMOE ABUXeHNe cTabunmsatopa. OTMevanochb Takxe HenpefHamepeH-
HOe BK/lOYeHMe MHAMKATOPHbIX Namn U aBapuilHbix CUTHaNoB B kabuHe. [lanbHelilwne nccnefoBaHusa n unc-
NbITaHWA Nokasanu, 4TO cucTtema crtabunusauuy 3TOro BepToneTa NogsepxeHa BO3AENCTBUIO pagmoyacToT-
HbIX U3/1y4YeHnii BbICOKON MHTEHCUBHOCTU. BepToneT UH-60 6b111 OCHaLWeH 06bIYHON MexaHN4YeCcKon cuctemoin
ynpasneHusa nosetoMm c rugpoycunutensamu. OfHako B cucteme ctabunusauyun 6el1a ucnosb3oBaHa nepe-
faya uMgpoBbIX CUTHANOB aBTOMATUYECKOro yrnpaB/ieHWs NOM0XeHWeM BepTo/sieTa Ha OCHOBe napameTpoB
nofeTta v CUrHanoB ynpaBneHna. IMeHHO cucTtema nepefayn aTux UM PoBbIX CUTHANOB OKa3anacb BOCNpU-
MMYMBOW K pafno4acTOTHbIM M3/TyYEHNAM BbICOKO UHTEHCMBHOCTW. B nepnog KOHCTpyupoBaHusi BepToneTta
ana Hyxpa apmun CLUA ewe He 6bi/10 ONbiTa perynsipHbiXx N0NeToB B6AN3M MOLLHbLIX UCTOYHUKOB pajgmoya-
CTOTHOTO MU3NnyyeHus. BmecTe c Tem Bepcus AaHHOro BepToneTa, paspaboTtaHHas A1 BOEHHO-MOPCKUX cun
(SB-60), He nmena NoAo6HbIX NPO6AEM C BINSTHUEM 3/1EKTPOMArHUTHbLIX MOMeEX 60/bLIOK MOLWHOCTM, TakK Kak
ana SB-60 6bln1y ycTaHOBMEHbl 60/1ee XecTkne Tpe6oBaHUsA, yunTbiBaloLiMe MOLWHbIE UCTOYHUKN 3NeKTpomar-
HUTHOTO M3/yYyeHusa, umetowmecs Ha 60pTy COBPEMEHHbIX MOPCKUX cyaoB. Apmueli CLWA 6binmn naentudum-
LlMpOBaHbl HECKO/IbKO COTEH «MPOGAEMHbIX» UCTOYHUKOB U3Ny4YeHNA 1 GblI0 NPOBEAEHO MHCTPYKTMpOBaHue
nMI0OTOB O He06XxoAUMMOCTK cobnagaTh COOTBETCTBYOWME 6e3onacHble yaaneHua oT HUX. HecmoTpsa Ha 3To,
c 1981 no 1987 r. natb BepTosieTtoB UH-60 noTepnenn aBapuu, KOTopble NPUBOAUAN K TMOENN NN PaHEHUSAM
BCEX, KTO HaxoAwscsi Ha 6opTy, MpuMYyeM MNpu KaxAolh M3 aBapuii BepToneTbl Nnpoaetann CAUWKOM 6/M3K0 OT
pagvonepegaTynkoB. 1A NOMHOrO pelleHns AaHHOW npob6aembl NoTpe60oBanoch yNyylnTb 3KpaHnpoBaHune
3NEeKTPOHHbIX CUCTEM, BOCMPUNUMUUNBLIX K BO3AEWCTBUIO 3/IEKTPOMArHUTHOrO nons, u obecneunts Ay6nnposa-
Hue paboTbl HEKOTOPbIX aBTOMATUYECKNX CUCTEM».

Cnyyaun HexenaTenbHOro 3/1eKTPOMarHUTHOrO BAAUSHUSA HE OrpaHnYnBannCb TONIbKO BOEHHON cepoi,
4YTO OYEBUAHO C y4eTOM NMPUBEAEHHOrO HXe NpuMepa, CBA3aHHOro C aBTOMOGUNAMU:

«B HavyanbHbIi Nepnoj ycTaHOBKM Ha aBTOMOGMIAX aHTUOIOKMPOBOYHBIX CMCTEM TOpMO30B (ABS) oTme-
Yyanucb cepbe3Hble HapyLlweHNa Npy TOPMOXEHUN aBTOMOGUNENR, OCHALLEHHbIX TAaKUMU CUCTEMAaMW, Ha onpe-
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[JeNeHHbIX yyacTkax HeMeLkux aBTo6aHoB. Ecan BoguTenn NpUMeHsaAn TOPMOXEHUE Ha U30THYThIX yyacTkax
aBT06aHOB B6/IM3K OT MECT pacnosioKeHUss MOLLHbIX pajguonepesaTyunmkoB, TO U3Ny4YeHUs 3TUX paguonepe-
[aTuynKoB OKa3blBaIV BAUSHUE Ha cucTembl ABC. B kayecTBe nepBoHavanbHOrO pelleHna faHHOoi npobnemsl
6b1710 NPeANPUHATO 3KPaHMPOBaHME yyacTKOB aBTOH6aHOB NPOBO/IOYHON CETKOW ANs ocnabneHns 3aekTpo-
MarHWTHbIX nofeil. 9To ob6ecneynno HopManbHoe (PYHKLMOHUPOBAHNE TOPMO3HbIX CUCTEM».

BnvaHne anekTpoMarHMTHbIX MOMeX 6bl/10 OTMEUYEHO TakXe MPUMEHNTENBHO K MeAULUHCKUM N3AEeNNAM,
0 YeMm CBMAETeNIbCTBYET NPUBEAEHHbIN HUXe cryvalii.

«CoCTOSAHMEe BOCMPUMMUYMBOCTN MEeAULNHCKUX U3AeNnil K KOHAYKTUBHOW MAn n3nyvyaemoii anekrpomar-
HWTHOW 3MMCCMKN Bbi3biBAeT 03a604YEHHOCTb MPUMEHUTENIBHO K MOHMTOpPaM cepAeyHoii aeATenbHocTu/gedu-
6punnaTopam, UCNosib3yeMbiM B MEANLMHCKUX yupexgeHunax. imen mecTo cnyyaii, korga 93-neTHuii nauneHT
C cepfeyHbiM MPUCTYNOM Obl/1 NOMeLeH B rocnuTanb U MeAWLMHCKWI nepcoHan NpUMeHUN ANA fevyeHns
nayveHTa MOHUTOP cepAeyHolt aesTenbHocTu/gecnbpunnatop. Kaxablii pas. korga MeguumHckue paboTHUKK
BK/lOYANN paguonepefatynk nNpu NpoBeAeHnn KOHCynbTauuii no pagvo, Aedubpunnatop cosgasan aek-
Tpuueckuii paspag. B pesynbtaTe nauueHT ymep. ViccnefoBaHus nokasanu, 4To MoHUTOp/Aedunbpunnatop
noaseprasca BO3AelCTBNI0 NCKAIOYNTENTbHO CUMbHBIX 3/1EKTPOMArHUTHbBIX U3NTyYEHWIA, Tak Kak Ha Kpbile Me-
AVLUMHCKOTO yuypexeHus bblna ykpenneHa JANHHASA pajuoaHTeHHa, U Kpbiwa 6bi1a caenaHa He U3 metanna,
au3 nnacTuka. HegoctaToyHoe 3KpaHMpOBaHWEe B COYETaHNMN C MHTEHCUBHBIMU U3ly4aeMbIMK pagnocurHana-
MV MPUBENO K BAVAHWNIO 3/TEKTPOMArHNTHbIX MOMEX Ha YCTPOCTBO XU3HeobecneyeHus».

MprBefeHHble Bbile NPUMepPbl BO34ECTBNSA 3/IEKTPOMArHUTHbIX Noseli 60/bLIOA MOWHOCTN Ha 3/1ek-
Tpuyeckme cucTtembl npefcTtaBnsnm coboii HenpeAgHaMepeHHO BO3HMKalOLiMe MOCNefCTBUS MOXOW KOH-
CTPYKLUN CUCTEM WM HEHOPMAasIbHO BbICOKOW WHTEHCUBHOCTU 3/1EKTPOMArHWTHbLIX NOMEW, WanW 1 TOoro u
Apyroro. Bo3MOXHO, 0fHaK0, UCNONb30BaHNe NCTOUYHUKOB 3/IEKTPOMArHUTHbIX BO3A4EeNCTBUA 60/bLLIOK MOLL-
HOCTM B LeNAX HaMepeHHOro HapyleHus (MYHKLUUOHMPOBAHWA WM MOBPeXAeHus cuctem. MpuMeHeHne
3/1eKTPOMArHUTHbIX BO3AeiCTBUIA 601bLIOK MOLWHOCTU AN AOCTUXKEHUS AAHHbIX Leneid MoXeT MeTb MecTo
B BOEHHOI 06CTaHOBKe, r4e 3/1eKTpOMarHuTHble BO3AeiicTBMA 60/bLIOK MOWHOCTU MOryT 6bITb Hanpas/e-
Hbl MPOTMB BPaXeCKWX pakeT, camoeTOB WK APYTUX CUCTEM, COAepXalynxX BOCNPUNMUYNBbLIE 3NEKTPOHHbIE
yCcTpoiicTBa.

AHanornyHoe BOEHHOMY HanageHue MoxeT 6bITb NPEANPUHATO XaKkepamu, TeppopucTamMmu uan gpyrumm
opraHusauMaMu NpPoTUB FPaXAaHCKNX CUCTEM, 4YTO 6bINI0 ONpeAeneHo Kak «3/1eKTPOMarHMTHbIA Teppopusm»
[10]. [11] nnn «npegHaMepeHHoe BANSHNE 3NEKTPOMArHUTHbLIX NOMEeX».

BO3MOXHOCTM Takux HanageHuii ctann npeameToM 06CYXAEHUA C TEXHUYECKO TOYKM 3peHus Ha He-
CKOMTbKUX Hay4HbIX cumnosnymax (cm. [12]—[15]) n npogonxatoT obcyxaaTbcs B WKNPOKONK neyatn (cm. [16],
[17]). Heckonbko oT4eTOB 06 MMEBLUMX MECTO C/lyYasX UCMO/Ib30BAHUS TAKOro («3/1eKTPOMarHuTHOro») opy-
XNA NPOTUB rPaXAaHCKNX 1 BOEHHbIX cuctem (cm. [18], [19]) HocAT cnopHblil xapakTep. No3aToMy Heo6xo4UMbI
ACHble, ybefuTeNbHble U OKYMEHTUPOBaHHbIE CBUAETeNbCTBA O MPUMEHEHUN 3/1eKTPOMAarHUTHbIX BO3feil-
CTBWIA 60/1bLWIOIA MOLHOCTU.

OpHako gaxe B OTCYTCTBME 6eCCNOPHbIX foKa3aTeNlbCTB NPUMEHEHNS UCTOYHNKOB 3/1€KTPOMArHMTHbIX
BO3/eliCTBMIA 60MbLIOKA MOLLHOCTM MPOTUB FPaXaHCKNX CUCTEM MpaBUTENbCTBA HECKOMbKNX CTpaH pasBep-
HYNnM uccneposaTebCkMe NporpaMmbl € Lie/1bio OLeHUTb BO3MOXHble MOCNeACTBMSA 3/1EKTPOMArHUTHbIX BO3-
fedicTBuiA 60N1bLION MOLWHOCTU Ha CBOW CUCTEMbI U MHGPACTPYKTypy. PaboTa Takoro poga 6bina, Hanpumep,
npueegeHa B Weeunn [20]. Kpome TOro, BO3MOXHOCTU UCMNOJSIb30BaHUSA «BbICOKOYACTOTHOTO» OPYXWUS 6blsn
n3noxeHol B [21] gna KoHrpecca CLUA.

[anbHeiilwee cBefeHns, Kacawlmnecs HaMepeHHOro NCNosib30BaHNsA 31EeKTPOMAarHUTHbIX nomex 60/b-
IOV MOLLHOCTKW, NpUBEfeHbl B cneynanbHOM Bbinycke XypHana [50]. nocBsAweHHOM npeAHaMepeHHbIM 3/1ek-
TPOMarHMTHbIM BAUAHNAM.

4.2 O6wue meTonbl 3N1E€KTPOMArHUTHON 3aWnNTbl B TPUMEHEHUUN K CUCTEMAM TpaXgaHCcKoro
HazHauyeHus

B pa3sBuTve meToAoB 3awunTbl oT MU BAB cMcTeM BOEHHOI0O U rpaxAaHCcKoro HasHavyeHusa 6b11mn npo-
BefleHbl 3HauuTenbHble paboTbl [22]. MeToAbl 3alMTbl BKAOYaOT B cebsa oblee akpaHupoBaHue (To ecTb
TOMNO/IOTMYECKN KOHTPOIb cucTem [23]). ycTaHOBKY (PUALTPOB 1 YCTPOMCTB 3alLMTbl OT NepeHanpsXXeHuin Ha
BXOAALWMX CUIOBBIX U CUTHANBbHBIX IMHUAX [24], a TakKe 3aluTy oTAe bHbIX 06pa3L,0oB 060pyA0BaHUSA, KOTO-
pble MOryT 6bITb 0C060 BOCMpuuMUMBbIMU K MU BAB [25. 26].

MHorne n3 atux paboT, NpoBeAEeHHbIX paHee, HENOCPeACTBEHHO NMPUMEHUMbI K 3aluTe 3NeKTpuyecknx
CMCTEM U COOPYXEHWI OT BbICOKOUYACTOTHbIX 3/1€KTPOMArHUTHbIX BO3A4eMCTBUI 60MbWON MOLWHOCTU. Kak un



FOCT IEC/TR 61000-1-5—2017

B cCnyyae 3awuTbl 0T MU BSAB, Hanbonee BaXHbIMW NYTAMU CBA3WN C BHELHWMW 3/1€KTPOMArHUTHBIMW BO3-
feAcTBUAMU 60/bLLONK MOLHOCTN ABNAAIOTCA A/IMHHbIE IMHWKN, BXOAALLINE B cOOpYXeHne. OgHako n3-3a 6onee
BbICOKMX 4acCTOT COCTaBNALWMNX CNEKTPa 3/IeKTPOMAarHUTHbIX BO3/eACTBUIA 60/1bLIOK MOLHOCTA HaBeEeHHble
CUTHanbl B 3TUX JINHUAX, KaK NpPaBuio, UCNbITbIBAOT 6O/blIee 3aTyxaHue B 3aBWCUMOCTM OT pPacCTosHWSA,
yeM curHanbl, HaBeaeHHble MU BAB. M03TOMY B HEKOTOPbIX Cyvyasx TpeboBaHMA K yCTPONCTBaAM 3aLiuThbl
HaMepeHHO CO3[aHHbIX NyTeil 3/1eKTPOMAarHUTHOTO NMPOHUKHOBEHUS B COOPYXEHWEe MOryT He 6biTb Takumu
XecTkumu, kak gna MU BAB.

[na aneKTpoMarHUTHbIX BO34eNCTBUI 60/bLOK MOLHOCTU NOMUMO «HaMEPEeHHO CO3JaHHbIX» cylie-
CTBYIOT pyrue nyTu 3/1eKTPOMarHUTHOrO NPOHNKHOBEHUA. K HUM OTHOCATCA Tak Ha3blBaeMble «HeHaMepeHHOo
COo3/jaHHble NYTU 3/IEKTPOMAarHUTHOIO NPOHUKHOBEHUA»*, KOTOPbIE BO3HUKAIOT, Hanpumep, Korga anekrpomMar-
HUTHOE noJsie NPOHMKaeT Yepes TOUKN HECOBEPLUEHCTBA B 9KpaHe CUCTEMbI.

Kak npaBuio, ecnun yactoTa BHELHErO 3/1IeKTPOMarHMTHOTO BO3AeicTBNA NoBbiwaeTcs, 3 PeKTUBHOCTb
NMPOHUKHOBEHUSA 3/IEKTPOMArHUTHOrO NOJA Yepes faHHble HEHaMePEHHO Co3/jaHHble (M HexenartesibHble) NyTu
Takxe Bo3pacTaeT. YyuweHue obuero (Tonosornyeckoro) akpaHMpoBaHusa paccmaTrpusaemMmoi cuctemol 6y-
fleT cnoco6CcTBOBAaTL pelleHunto NpobiemMsl.

Tak Kak MHOTMe 3/IeKTPOHHbIE CUCTEMbBI, paccmaTpuBaeMble B HACTOSIWEM CTaHfapTe, ABNAITCA uud-
POBbLIMU. CYLLECTBYIOT JONO/IHUTE/bHbIE BO3MOXHOCTUN A1 BAIUSIHUSA 3/1EKTPOMAarHUTHbIX BO34eicTBMil 60/1b-
WOV MOLHOCTY Ha CUCTEMbI. DNEeKTPOMarHMTHble BO3AENCTBUSA 60/bLIOA MOLHOCTM MOTyT 6biTb MOBTOPS-
IOWMMUCA. 1 YaCTOTbl NEPUOLNYECKNX I/TEKTPOMATHUTHbLIX BAUSAHWI HA CUCTEMY MOTYT coBnafatb C Takumu
yactoTamu B LM POBLIX CXEMAX.

B pesynbTarte BO3MOXHO HapylieHue paboTbl CMCTEMbI NMPU OMpefAesieHHOl KPpUTUYecKoli YyactoTe NM-
nynbCOB. AaXe eC/in UHTEHCUBHOCTb 3/1€KTPOMArHUTHOrO Mo/a 6yAeT HUXe NOpPOroBOro 3HaYeHUs MOBpPeXx-
[eHnss KOMNOHeHTOB. CneunanncTbl, 3aHMaroLWwmecss BONPOCaMmn 31EKTPOMArHMTHbIX BO34eNCTBUIA 60/bLLO
MOLLHOCTHM, Tako Noaxos 06bIYHO Ha3blBAKT «XUTPbIM». CnefoBaTefibHO, HE06X0AMMO NPOBOAUTL AONOHU-
TeNbHble MeponpuATMA Mo 3aluTe, 3akalvallmnecs B TwaTe/lbHOM NPOEKTUPOBaHUN LMGPOBONA 31eKTpo-
HVUKN A0S UCK/TIOYEHNA ee BOCMPUUMUYMBOCTU K NEPUOANYECKUM BO3AENCTBUSAM.

[JanbHelilune ceBefeHns n TpeboBaHUS B OTHOLUEHUM PEKOMEHAYEMbIX KOHLEeMuuii 3awmnTbl OT 3fek-
TPOMarHWTHbIX BO3AeNCTBUI 60MbLWION MOLHOCTU U UX peanu3auun 6yayT npuBeAeHbl B CTaHfapTax cepum
IEC 61000.

5 Knaccudumkayms o6CTaHOBOK 31EKTPOMAarHMTHbIX BO3AENCTBUIA 60/bLUIOA
MOLLHOCTH

TepMUH «3/1eKTPOMarHnTHble BO3AeiCTBMA 60/blUOK MOLIHOCTU» UCMNO/b3YIOT A1 0603HAYEHUA 3/ek-
TPOMarHMTHbIX BO3aeiCTBWIA. FeHepUpyeMbIX yCTpPoicTBaMm, CO34aHHbIMU YEI0BEKOM, KOTOpPbIE MOTYT OKa3bl-
BaTb HebnaronpuaTHOE BAUSIHME Ha (PYHKLMOHMPOBAHWE 3NEeKTPUYECKNX cuctem. Takue aneKTpOMarHuTHbIe
BO3/€NCTBMA MOryT OblTb CO3faHbl B BUAE UMMYNbCHbLIX MOCbLIIOK 3HEPTUN MUKPOBOJIH, YACTO Ha3blBaeMblX
MUWKPOBO/THOBbIMW CUTHanaMmyn 60/blOl MOLWHOCTU. ANlbTEPHATUBHbLIA CNOCO6 CO3AaHWNA Takux afiekTpomar-
HUTHbIX BO3AEWCTBUI 3aknouaeTcs B reHepauum 3/71eKTPOMarHMTHOro MMMy/bca B AOCTATOYHO LUIMPOKOW Mo-
noce 4acToT, 06bIYHO Ha3blBAEMOI0 CBEPXLWMPOKOMNOMOCHBIM 3/1€KTPOMArHUTHLIM MMNY/bCOM. Kak npasuno,
9Heprusa 3/1eKTPOMarHUTHbIX BO3A4ENCTBMI 60/bLIOW MOLHOCTU MPUBHOCUTCS B CUCTEMY B hOPMe BHELLUHEero
3/1EKTPOMAarHMTHOro nons.

[ns Toro 4ytobbl NokasaTb pasnuyne mexay MUKPOBOSTHOBbIMU CUTHAIAMW 60NbLLOK MOLLHOCTU U CBEPX-
LIMPOKOMOJIOCHBIM 3/1IEKTPOMArHUTHLIM UMMY/NbCOM, CAieAyeT MPOBECTV aHaIn3 UX CNeKTPoB B YaCTOTHOW 06-
nacTtu. PesynbTaTbl Takoro aHanunsa npusejeHbl (B kauecTBEHHOW hopme) Ha pucyHke 1. rae npefcraBieHbl
3HAYEeHUA cnekTpasibHON NAOTHOCTM TUNOBOrO MOJIHMEBOro paspsga. MW BAB. MUKPOBO/THOBbIX CUTHA/IOB
60M1bLWON MOLHOCTU U CBEPXLWMPOKONO/OCHOTO 3/1EKTPOMArHMTHOrO MMNY/ibCca, CO34aHHOT0 KPaTKOBPEMEH-
HbIM UMMNYbCHLIM CUTHANIOM.

* INsi onUcaHnsi BO3MOXHOCTU MPOHUKHOBEHUS 3HEPIM 3M1EKTPOMArHUTHOTO BO3AENCTBYS 60/IbLUOI MOLLHOCTY B
CUCTEMY YacCTO UCMO/b3YIOTCA TEPMUHbI «MPOHUKHOBEHME Yepe3 NepeHIoln ABEPb» U «MPOHVMKHOBEHME Yepes 3afHIo0
[iBepb». ITN TEePMUHbI ABAAIOTCS ONMcaTe/IbHLIMU, HO HE TEXHWYECKUMM, 1 NO3TOMY B HAcTosiLLeM AokymeHTe IEC ans
onpegeneHns MexaHu3Ma NPOHWKHOBEHWS 3/1eKTPOMArHMTHOrO BO3AENCTBMS 60/bLION MOLLHOCTW WCMO/Mb30BaHbI Tep-
MWHbI «HAMEPEHHO CO34aHHbIE MyTU 3/1EKTPOMArHUTHOTO NMPOHUKHOBEHUSI» N «HEHAMEPEHHO CO3faHHble NyTH 3/1EKTPO-
MarH1THOTO NPOHVKHOBEHUSA», KOTOPble 60o/1ee afeKBaTHO XapakTepU3yT NPUYMHBI MPOHUKHOBEHUS BHELLHEN 3Heprum B
cucTemy.
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Cnepyet OTMETUTb, YTO CnekTpasbHas MNOTHOCTb MWUKPOBOJIHOBbIX CUTHA/IOB GO/bLUIOA MOLWHOCTH
N CBEPXLWMUPOKOSIO/IOCHOTO 3/1IEKTPOMArHUTHOTO MMNy/fbca SIBNASETCA CYLLeCTBEHHOW Ha uyacTtoTax Gonee
300 Mly. CnekTpanbHas MJOTHOCTb CBEPXLIMPOKOMOJIOCHOTO 3/1eKTPOMArHUTHOTO MMMy/nbca pacnpegerne-
Ha B AOCTATOYHO LIMPOKOW Mosioce 4acToT, cnekTpasibHas MAO0THOCTb MWKPOBOJIHOBbLIX CUTHA/IOB GOMbLUON
MOLHOCTA HANOMUHAEeT CNeKTpasibHYK MAIOTHOCTL OAHOYACTHbLIX cUrHanoB. CrnepyeT Takke OTMETUTb, UTO
cnekTpanbHas N0THOCTb CBEPXLWMUPOKONOOCHOTO 3/1EKTPOMArHMTHOTO UMMY/IbCa MOXET 4acTo YMeHbLUaTb-
cs BblWwe 4acTtoT oT 3 40 5 T 1 4YTO y3KOMONOCHbIE «CTPE/ibl» CNEeKTPasibHOW NAOTHOCTU MUKPOBOJTHOBbLIX
CUTHaN0B 60/MbLIOI MOLLHOCTU MOTYT XapakTepnu3oBaTbCs 60bLINMU 3HAYEHUSIMU CNEKTPaSIbHOW NTOTHOCTH.

Y3konosocHble®1curHasbl, (Hanpymep, MUKpPo-

- 10 MorHuesbie paspaabi0*  BofHbI GOMBLLION MOLLHOCTH, U3/yUEHNS BbICO-
KOV MIHTEHCMBHOCTM) (B 38BKICUMOCTH
OT JAa/IbHOCTH)
1/co 35';4? LLiInpokononocHble
CnekTpanbHas (ceepxLumpokononoc-
MOTHOCTb. Hble) CUrHasbl (B 3aBw-
(BT, <4 CMMOCTM OT AaUTbHOCTM)
~ 103 -
OneKTpoMarH1THbIe \
rnomexu, BnvstoLLme 1/oy2
Ha (oyHKLVOHMpOBaHme
I'HATO,,S\
- 10«kMy, - 1My - 10MIy, - 300 My, -1-10 (Ty Yactora

8lY3kononocHele - 0.2 - 5TTu,

b>He 0693aTe/NbHO ABNAOLLMECS S/1EKTPOMArHUTHBLIMU BO3AENCTBUAMY 60/bLLONA MOLLHOCTW.

C* 3HauunTe bHble CNeKTPasibHbIE COCTaB/ISAOLWLME Ha YacToTax Ao - 10 MIy, B 3aBUCUMOCTH
OT yAa/IeHV A 1 MapameTpoB MOJIHUEBOrO paspsiaa.

O6e wkanbl — norapumuyeckne

PucyHok 1— MnnocTpaums cnekTpasibHOro coctaBa MUKPOBOJ/H 60/bLUIOIK MOLLHOCTH,
CBEPXLLMPOKONO/IOCHbIX CUTHAJIOB, @ TakKxke ApYrnx 3N1eKTPOMarHUTHbIX CUTHasoB [8]

Ha pucyHke 1 noka3aHO TakKXe MHOXEeCTBO 3/IeKTPOMAarHMTHbIX NOMEX HU3KOro YPOBHSA. OTU 3/1EKTPO-
MarHuTHble NOMeXn NpeacTaBfalT co060l 06CTaHOBKY BHELWHEro 31eKTPOMarHMTHOro WwymMa, BbI3BAHHOIO pa-
60TON 31eKTPNYECKUX YCTPONCTB, PACNO/OXEHHbIX BOAN3MN OT MECT U3MEpPEeHWUd, N yAaneHHbIX UCTOYHUKOB
3NeKTPOMAarHUTHbIX nonei. JlaHHble 31eKTPOMarHUTHbIE NOMEXU TakKXe MOryT Oka3blBaTb BAWSIHWE Ha 060-
pyfoBaHue.

3neKTpuyeckme cucTeMbl, Kak npaBuo, 3aluiyeHbl 0T BO34eCTBUSA 3/1EKTPOMArHUTHbIX MOMEX HU3KOro
YPOBHSA, €C/NN COOTBETCTBYIOT TpeboBaHMAM, yCTaHOBJ/IEHHbIM B cTaHgaptax B o6nactu dMC. pacnpocTtpa-
HALWMUXCA HA 3TN cucTembl. OfHAKO MHTEHCUBHOCTb 3/IEKTPOMArHUTHbLIX BO34EACTBUIA 6ONbLIOA MOLWHOCTY
MOXET CyL,eCTBEHHO NPEBbLICUTb TUMMNYHbIE YPOBHMN NOMEX0YCTOWUYNBOCTU CUCTEM TPaXKAAHCKOTO Ha3HavYeHus,
COOTBETCTBYHLWMX Tpeb6OBaHMAM cTaHAapToB B o6n1actn SMC.

Cnocobbl reHepnpoBaHNA U U3NYyYEeHUA 3NeKTPOMAarHUTHbIX Nonei, a Takke MexaHu3mbl CBA3M U BO3-
MOXHOCTU NOBPEXAEHUSA WA HapyweHna PyHKLMOHMPOBAHMA CUCTEM MOTYT B 3HAUMTEsSIbHOW CTeneHun pas-
nnyaTbCca ANS 3TUX 3/IEKTPOMArHUTHbIX 06CTaHOBOK. OHaKo pe3yfbTaTbl BAMAHUA pa3HblX 3/1€KTPOMarHnT-
HbIX BO34eCTBUI Ha 3/IeKTpUYECKNe CUCTEMbI MOTYT 6bITb OANHAKOBLIMMN N NpeACcTaBNATbL COO0M HapylleHne
PYHKUMOHUPOBAHMA NN IU3NYEeCKoe NOBpeXAeHne CUCTEMBI.

NCTOYHMKN MUKPOBOJTHOBbIX CUTHAN0B 60/1bLIOA MOLWHOCTU B 3aBUCUMOCTU OT KOHCTPYKLWW, Kak npa-
B0, TEHEepPUPYIOT UMNY/bCbl, NOA06HbIE NEPUOANYECKN NOBTOPAOLWMMCSA CMHYcOoMAanbHblM curHanam ([27]),
KakK Ha pucyHke 2. TUNWYHbIE 3HAYEHUSI Hecyl el YacToTbl JaHHbIX curHanos — oT 0.2 go 5 Ty, ANuTenbHo-
CTU uMnynbca — [0 HECKOJIbKUX MUKPOCEKYHA. [pyrne BaxHble 0COBEHHOCTW CUTHAMOB AAHHOro BMAa U nUX
BO3/1€CTBMA HA CUCTEMbI YKa3aHbl HUXE:

a) UMMYNbCbl MOTYT 6bITb NOBTOPAKLWMUMUCS, NPUYEM HECyLLas yacToTa UMMYbCOB MOXET U3MEHATLCA
BO BpeMeHu (Mogdynuposatbcs). Mpu aTom:
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- MakcumarsibHasi CBA3b MOXEeT 6bITb JOCTUTHYTA NPU COBNajeHUn nepecTpanBaemMoii Hecylyei 4acToTbl
UMMYNbCOB C YACTOTaMMN pe30HaHCOB (DYHKUUM nepepayn CUCTEMbI,

- Heo6xoAMMOe YMCNO UMNY/IbCOB HA PE30HAHCHbIX YacToTax MOXeT 6bITb 0k0os10 100.

- Npu BO34eliCTBUN MUKPOBOJ/THOBbLIX CUTHA/IOB 60/1bLION MOLHOCTY BO3MOXHO 3/1eKTPOMarHUTHOe B/u-
AIHWE Ha CMCTeMY Yyepe3 HeHaMepeHHO COo3fJaHHble NyTU 31eKTPOMAarHUTHOrO NMPOHUKHOBEHUA U flaxe NocTo-
SAHHOe hu3nyeckoe NoBpexJeHne cUCTEMbl Yepe3 HAMEPEHHO CO3/aHHble NYTU 3/1EKTPOMarHUTHOTO MPOHMK-
HOBEHMUS,

b) MHOrve cucTembl, NoAgBepraemMble BO34eNCTBUIO, UMEIOT 3HaUYNTENbHY0 BOCNPUMMUYNBOCTbL Ha YacTo-
Tax pe3oHaHcoB hyHKLMN nepegayn. MNpu 3TOM BO3MOXHA «HACTPOIiKa» MUKPOBOJIHOBbLIX CUTHANOB 60/bLLON
MOLLHOCTWN C Lie/1bl0 Bbl3BaTb KOHKPETHOE BO3eliCTBME Ha cUCTeMmy.

C) TUNUYHBLIMMW YCTpOKCTBAMMW ANA FeHepaunn 3NeKTPOMarHUTHbIX NOMein Takoro poja SABAAKTCA reHe-
paTtopHble Npu6opbl PajMoIOKaLNOHHbIX CTaHLMA MU MUKPOBOJIHOBbLIX Nevell, penATUBUCTCKUE MarHeTPOHbI,
BUPKATOPbI UK CyneppenibTPOHbI.

FeHepauus cBePXWMPOKONOMOCHOrO 3/IEKTPOMArHUTHOrO MMNyAbca NyTeM CO34aHUA KpaTKOBPEMEHHO-
ro NnepexofHOro npouecca npeacTaBaseT coboi NHO MexaHu3m pacnpefenieHus IHeprum B LUMPOKOIA nonoce
4acToT. B 9TOM OTHOLEHNN CBEPXLUINPOKOMNOJIOCHbI/ 3AEKTPOMAarHUTHbIA MMMYAbC aHanorniyeH MU BAB.

OCHOBHble 0COOEHHOCTN CUTHANO0B faHHOro BUAA YKasaHbl HUXeE;

a) TUNWYHblIe 3HaYeHWs: BpeMsA HapacTaHua umnynbca — 100 nc: ANuMTenbHOCTb umnynbca — 1 HC.
B pesynbTare 0CHOBHbIe YaCTOTHbIE COCTaB/IALWME U MOLWHOCTL UMMY/IbCa pacnpeensanTca B BeCbma LWn-
pPOKOI nonoce YacToT: NpnMb6an3nTeNnbHO ot 0,2 Ao 5 My

b) CBEPXWMPOKONONOCHbIE 3/1IEKTPOMArHUTHbIE UMMY/bCbl MOTYT BbITb NOBTOPAKOLWMMUCA. MpK 3TOM;

- MOXeT 6bITb 06ecneyeHO CoOBNajeHne 4acToT CnekTpa ¢ Pe30HaHCHbIMU YacToTaMu pa3inyHbIX CUCTEM,

- 3Heprva oTAeNbHOro UMNynbca okasbiBaeTcsa pacnpefeneHHon No MHOrMM YyacToTaM.

- cnekTpasibHas N0THOCTb AaHHbIX CUTHAN0B MeHbLUE, YeM CneKkTpasbHasa NI0THOCTb MUKPOBOTHOBbIX
CUTHaN0B 60/bLOA MOLHOCTY;

C) npu BO3AENCTBUN CBEPXLUMPOKOMNONOCHBIX 3/1EKTPOMArHUTHbLIX UMNYNbCOB 60/1ee BEPOSATHO 3NEKTPO-
MarHuTHOe BNIMAHWE HA CUCTEMY, YeM NOCTOSAHHOE (PU3NYeCcKoe NOBPeXEeHNE CUCTEMBI.

[nAa ny4ywero NnOHUMaHWA BONPOCOB, CBSA3aHHbIX C 3/1eKTPOMArHUTHbIMMW BO3eliCTBUAMU 60/bLLON MOLL-
HOCTW Ha CUCTEMbI, MOXeT 6bITb MPOBEEH aHaNn3 NN BbINOSIHEH 3KCNEPUMEHT C KOHKPeTHOWN cuctemoin. Ana
3TOro npexpe BCEro He06X0ANMO YCTAHOBUTb XapaKTepPUCTUKN 3NEKTPOMAarHUTHbIX BO34elCTBUIA 60NbLIOWA
MOLLHOCTH, BO3OYyXAalLwWwmx cuctemy. BaxHeiwmne acnekTbl 3Tux 06¢cTaHOBOK 06CcyxaatoTcs B 5.1.

5.1 N3nyyaemble U KOHAYKTUBHble 06CTAHOBKU 3/1€KTPOMArHUTHbIX BO34eNCTBUI 60NbLIOA
MOLLHOCTH

Mpu Bo3gelicTeun 3MU BAB Ha cucTembl MOTYT 6biTh BblAeNeHbl M3/lyyaemas cocTaBasiwouias, npes-
cTaBnawwas coboli anekTpoMarHnuTHoe none, n KOHAYKTUBHAA cocTaBnsatolwasn, npegcrasnstowas coboii Tok
(cM. [3]). AHaNIOTNYHBIA MOAXOA MOXET ObiTb MPUMEHEH K 3/IEKTPOMArHUTHbIM BO34EACTBUSIM 6OMbLUIOK MOLL-
HOCTW Ha CUCTEMBbI.

K xapaktepucTukam n3ny4yaemoil cocTaBnawoLlLeil 3N1eKTPOMarHUTHOro Bo3AeicTBmMa 60/bLIONA MOLLHO-
CTV OTHOCAT HaMPSXXEeHHOCTb 3/IEKTPUYECKOTO (M. BO3MOXHO, MarHMTHOr0) Nons, opMy BOJIHbI, a TakKxe cBe-
[eHVNs 0 nonspusauun, yrne HakioHa, pacnosioxXeHun n pasmepax mecta BO3[eNCTBUS 3/1€KTPOMArHUTHOro
nons Ha cuctemy. Takum o6pasom, xapakTepUCTUKM N31yvyaeMoi coCTaBNALW el 3N1eKTPOMArHUTHOTo BO3eil-
CTBMA 60/bLIOK MOLWHOCTY NPeACcTaBNAT CO60M XapakTepUCTUKN 31eKTPOMArHMTHOTO MO/ BHE CUCTEMBI.

XapaKkTepucTMkn KOHAYKTUBHON COCTaBNAOLWENA 3/1eKTPOMArHUTHOrO BO34eCTBUS 6O/bLUIOA MOLHOCTH
npeacTaBnatoT co60i HOPMbl BOSHbI U CNEKTPbl TOKOB B O4HOM WX B 60/blUEM Yynucie NPOBOAHUKOB B CUCTe-
Me. O6bIYHO 3TU XapaKTePUCTUKN yCTaHaB/IMBAKT B TOYKE 3/IEKTPOMArHUTHOIO NMPOHUKHOBEHUSA B CUCTEMY,
rae NPoBOAHWK, B KOTOPOM BHELHUM 3/IeKTPOMArHUTHbIM MNOSIEM HaBeAeH TOK, NPOXOoAuT Yepe3 060/104Ky
CUCTEMbBI Y UHXEKTUPYET TOK BHYTPb CUCTEMbI.

5.2 Y3kononocHble hOpMbl CUTHANOB

Y3KONo/sI0CHbIe n3nyvyaemble UM KOHOAYKTUBHbIE MUKPOBOJ/IHOBbIE CUTHAbI 60/bLLOA MOLWHOCTHN 06blIy-
HO npeacTaBnAamT co6oi MoAynnpoBaHHble CMHYCcOMAaNbHbIE KonebaHus. OJHUM M3 TakKnx CUTHasI0B ABNAET-
ca CVIHyCOVI,EI,aI'IbeIVI CuUrHan c rayccosoﬁ MO,D.y}'IHLWIeVI B COOTBETCTBUKN C BblpaXXeHnem

0(0=40cos[270(f0- giexp[-2(f- tsya]2. A
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®opma BonHbl g(t) No BbipaxeHuto (1) 3aBUCUT OT cregyloumnux napamMmeTpos:
[13 — nuKoBOE 3HaYeHne NUMMy/bca HanpPsXXeHHOCTN 3/1IeKTPUYECKOro Noss {B COOTBETCTBYIOLLNX e4UHN-
uax);

fQ— Hecywasn yactoTa curHana. u;

f0 — nepuopg Hecyuieit yactoTel curHana (Mf0), c;

ts— BpPEeMEeHHOI cABur curHana, c;

a — adheKkTnBHAA WKPMHA rayccoBoll hopMbl BOMHbI (Ha ypoBHe 1/e). c;

e — OCHOBaHWe HaTypasibHbIX /10rapuMoB.

B 3aBMCMMOCTM OT BUAA UCTOUYHUKA U3NTyHAEMOT0o 3/1eKTPOMArHUTHOTO NOMSA U MECTONONOXEHNSA cucTe-
Mbl, B KOTOPOI4 3T0 Nosie Ha6NAAETCS, HA NPaKTUKe BO3MOXHbI CUrHasbl Buaa (1) ¢ pasnuuHbiMu ornéaioLym-
Mu. B kauecTBe npuMepa Ha pUCcyHKe 2a) NpescTaBfieH HOpMannM30BaHHbIK MO aMNANTYAE CUTHAN C rayccoBoii
thopmoit mogynsuum, napameTpom « = 10 fOn BpeMeHHbIM caBurom fs = 2a B YyHKLUN OT HOPMANU30BAHHOIO
BpemMeHn tit0. CurHan Ha pucyHke 2a) eCTECTBEHHO SIBNSETCS Y3KOMOMOCHbIM. 3HaUeHne cnekTpanbHoi naoT-
HOCTW [aHHOTO CUrHana NpeAcTaB/ieHO Ha pucyHke 2b). ®opma BoHbI B COOTBETCTBUM C PUCYHKOM 2 npef-
cTaBnseT co6oii NPoCToi NpUMep 31eKTPOMArHUTHOTO BO3/eNCcTBNA 60MbLIOI IHEPTUN, OTHOCALLErocst K BUAY
MUKPOBOJTHOBbIX CUTHANOB. [lONONHUTENIbHbIE CBeAeHUsI 06 06CTAHOBKE 3TUX Y3KOMOJTOCHbLIX 3/1EKTPOMArHuT-
HbIX BO3AEWCTBMUI 60NbLION MOLWHOCTU, UX OXMAAEMbIX aMNANTYAAX, HECYLWUX YacTOTax v T. . NPUBeAEHbI B
IEC 61000-4-13 [28].

9W \
40

0.8-
0.4-
7 MAnn__
-0,4-
-0.8- |

1.2- — 1 b=tk i bedeet p-l— b b bl = b
0 4 8 12 16 20 24 28 32 36 40 tith

a) dopma BO/HbI NEPEXOAHON0 NpoLecca

1

6) Cnektp

MpumeuaHne — Ha pucyHke 2a) npegcTasneHa hopma nepexofHoro Npouecca, Ha pucyHke 2b) — HopmMasu-
30BaHHOE 3HaueH1e crnekTpa

PuncyHok 2 — Mpumep rayccoBoii HOPMaN30BaHHOW CUHYCOUAATbHON BOMHbI, ABASIOLMIACA NPOCTLIM NPEACTaBEHEM
y3KOMO/IOCHOTO 3/1EKTPOMArHUTHOrO BO3AECTBMS 60/bLIONA MOLLHOCTN

n



FOCT IEC/TR 61000-1-5—2017

5.3 O6cTaHOBKa CBEPXWMNPOKONONOCHOTO/KPATKOBPEMOHHOTO MMNYIbCHOTO NEPEX04HOr0
npouecca

[pyrvM BO3MOXHbIM CMOCO6GOM CO3[aHUA 3/1E€KTPOMArHUTHOTO BO3AeicTBUSA 60/bLIOK MOLLHOCTU SAB-
naeTca reHepauus CBepPXWMWPOKONO/OCHOTO (KPaTKOBPEMEHHOr0) NepexoAHOoro npouecca, NOKasaHHOro Ha
pucyHke 3.

B oT/inyme 0T y3KONOMOCHBIX MUKPOBOJ/THOBbLIX CUTHAM0B 60/bLIOA MOWHOCTM faHHasa dopma BOJHbI
6113Kka K GUNONAPHOMY MMNYNbCY U. Kak cCneAcTBue, MMeeT CnekTpanbHble cocTaBnsallWmMe B BeCbMa WHUpPo-
Kol monoce yactoT. Kak ykazaHo B IEC 61000-4-13 (28). BO3MOXHbl HECKO/IbKO MPOCTbIX aHANTUYECKUX Bbl-
paXKeHuii. KoTopble MOTyT 6biTb MCNOMb30BaHbI A/151 MPefCTaBAeHNs NOAO0OHbIX WNPOKOMOOCHbBIX CUTHAMTOBY.
K HMM OTHOCATCA raycCOBCKWA UMNYNbC U ABOMHOW 3KCNOHEHUWanbHbI NepexofHblli npouecc, KOTopbIA Ya-
CTO NPUMEHSAIOT ANA NPeAcTaB/eHNS 31EKTPOMArHUTHbIX NO/el, CBA3aHHbIX C BbICOTHbIM AePHbIM B3PbIBOM.
[laHHasa hopma BOJIHbI paccMoTpeHa B [25).

0(f). kB'm

WOI. (BimYTy

PucyHok 3 — lMprmMep LUMPOKONOSIOCHOTO NepexofHoro npoLecca 31eKTpoMarHuTHoro BO3/eNCTBUSA BOMbLLOIA MOLLHOCTH
BMeCTE C ero CnekTpasibHbIM npeacrasfieHnemM

* B cnekTpe nsnyyaembix 31eKTPOMarHUTHbIX Nosel 60MbLLIOA MOLWHOCTU aHHOMO BUAa He AO/MKHO BbITb NOCTOSH-
Holi cocTaBnstoLLeit. MoaTomy noLiaab Nog KpyBoit hopMbl BOMHbI, NpeACTaB/IeHHOl Ha pucyHke 3a), an nnoLazb nog,
KpWBOIA Nt060Ii aHaNUTUYECKO hopMbl BOJHbI, NPEeACTaBNSAOWEN AaHHbI BUA BO3AEACTBUA, A0/MKHA ObITh paBHa Hysio.

12
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5.4 ToBTopAlwWancsa reHepaymns

CBefieHus, npuBefeHHble B 5.1—5.3. NosyyeHbl B NPeAN0sI0XEHUN, 4TO (OpMa BOJIHbI 3/IEKTPOMArHUT-
HOro B034eicTBMA 60MbLON MOLWHOCTU NpeacTaBnseT cobo efuHUYHOE ABNEHNE — OTAEe/bHbIR MOAYINPO-
BaHHbIi CUHYCOMAANbHBIA CUTHAN NNGO OTAE/bHbIA CBEPXLIMPOKOMNOOCHbIA UMMYbC.

B03MOXHO, 0gHaKo, Nnepuogunyeckoe NOBTOPEHME AaHHbIX YOPM BOJIHbI, TO €CTb MMNY/bCHAsA nocne-
[oBaTeNbHOCTb [CM. pUCYHOK 4a)]. Ha faHHOM pucyHke npefctaBneHa popma BOJIHbI MO PUCYHKY 2a) npun
nepvoge 0CHOBHOW yacToTbl tQ nepnoguyeckn nopTopsemas, c nepuoaom nostoperus Tp = 40 t0.

b) Cnektp

PucyHok 4 — MpuMep NOBTOPSIIOLLIMXCA UMMY/IbCOB, aHAMOMMUYHbIX NPeACTaBIEHHOMY Ha PUCYHKe 2

dopma BO/HbI Takoro BMaa obecneuynBaeT nepegadvy Ha 06syvyaemytlo cuctemy 6onblelt aHeprumn. Ha
npakTuke nokasaHo, YTO NpWU AaHHOl hopmMe BOMHbI pe3ynbTaTbl HapyweHus (MYHKUMOHMPOBAHUA B 3Ha-
YNTENIbHOI CTeneHn 3aBUCAT OT 4acTOTbl NOBTOPEHUS CUrHanoB (Npu ee mameHewun ot 100 go 1000 Iu).
B uenom anekTpoMarHuTHoe BO3AelicTBME NPy faHHO! (hOpMe BOJIHbI MOXET Bbl3BaTb CEPbE3HbIE NPO6IEMbI
Ansa cucteMm. CnefyeT yunuTbiBaTb, YTO NEPUOAUYHOCTb CUTHANA NPUBOANT K USMEHEHUIO ero crnekTpa dPypbe.
CnekTp ®ypbe nocnefoBaTesibHOCTU UMNY/bCOB NpeAcTaB/ieH Ha pucyHke 4b). MOXHO BUAETb, YTO Henpe-
pbIBHAsA cnekTpasbHasa NJOTHOCTb OAVMHOYHOTO UMMYy/bCca, NPeACcTaB/IEHHOTO Ha PUCYHKe 2a). npeobpasyerT-
CSA B COBOKYMHOCTb CNeKTpasibHbIX KOMMOHEHTOB, pa3fefieHHblX HOPMaIn30BaHHbIM YaCTOTHbIM UHTEpPBasiOM
Af=0.025 fQ Ecnu nocnepoBaTelbHOCTb UMMNYNLCOB MMEET 6ECKOHEUYHYIO A/IMTENbHOCTb, CNEKTP CTAHOBUTCSA
ANCKPETHBIM.

OnpegeneHnto 3NeKTPOMarHUTHbIX BO3AENCTBUIA 6ONbLWONA MOWHOCTM (CM. 3.17) MOryT COOTBETCTBO-
BaTb CUTHaNbl CO MHOTMMW Pas3MyHbIMX napameTpamu. [lononHUTENbHbIE CBefeHns 06 3aTux ob6CcTaHoBKax
npusegeHsl B IEC 61000-2-13.

13
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6 OneKTpoMarHWTHble BO3AENCTBMA GO/bLLIOK MOLLHOCTM HA CUCTEMbI

HamMepeHHble BAUSAHUA 3/IEKTPOMAarHUTHbIX BO34eNCTBUIA 60/bLION MOLWHOCTA Ha CUCTEMbI MOTYT ObITb
CBfA3aHbl C BOCNPUUMUYNBOCTLIO CUCTEM K U3/lyYaeMbIM 1 KOHAYKTUBHbLIM Nomexam, Kak 3T0 uMmeeT MecTo 1 B
Apyrux obnacTtax TexHonorum 3MC.

MpUMeEHUTENBHO K BOCMPUUMYUBOCTU CUCTEM K U3/lydaeMblM MOMeXaM YUYMTbIBalOT pacnpocTpaHeHune
9/1EeKTPOMArHTHbIX MOJiel, CO34aHHbIX BHELWHUMMN WCTOYHMKaMM, B BO3AyXe U WX BO3AeiicTBMe Hemocpen-
CTBEHHO Ha BHellHWe Kabenun 1 aHTeHHbl o6opyaoBaHUA. Kpome Toro, yunTbiBaloT, YTO BHELLIHWEe 3/1eKTpomMar-
HUTHbIE NOJIA NPOXOAAT Yepe3 OTBEPCTUA B KOXYXaxX U NPUHUKAIKOT BHYTPb 3aliULLEHHOT0 06bema, YTO MOXeT
BbI3BaTb NOBPEXJEHNe CUCTEM UMK YXyAlleHne nx paboThbl.

MpUMEHUTENbHO K BOCNPUUMUYUBOCTA CUCTEM K KOHAYKTMBHLIM MOMEXAM Y4YMTbIBAOT, YTO 3neKTpuye-
CKMEe CUrHasibl MOTYT ObITb UHXEKTUPOBaHbLI B CWU/IOBble Kabenu v Kkabenu CUrHasioB M CBA3M C WUCMOJb30-
BaHMeM HenocpefCcTBEHHOW (rasbBaHNYeCcKOW), eMKOCTHON WM WHAYKTUBHON CBA3W. [laHHble 31eKTpuyeckune
CUTHa/bl PacnpoCTPaHATCA U focTuralT ob6opyaoBaHus, NMOAKNOYEHHOro K Kabenam. Mpu aToM yHKLMK
nepegayv NMpoBOAOB U kabene MOryT orpaHM4YnTb pacnpocTpaHeHne COCTaB/ISALWMX BbICOKMX YacToT. Ha-
npumep. afiekTpuyeckne nposofa BHYTPU 3[4aHUSA CYLLeCTBEHHO 0CNabnalT curHanbl ¢ yactotamu 6Gonee
HecKoNbKkux Merarepl,. Mpu aToM gpyrve kabenu, HanpuMmep kateropumn 5. npefHasHavyeHbl ANA NPUMEHEHUs
npu 6onee BbiCOKMX YacTtoTax (- 1 Mly).

B HacTosillem pasjene npuBefieHbl CBeJleHUs 0 MexaHu3mMax BO30YXAeHWs cucTem, npepcraBieHumn
CMCTEM C MCMOMb30BaHNEM KOHLEeNnuuii 31eKTPOMarHUTHON TOMOMOTMM U Pas3/INyHbIX pesynbTatax BAUAHUS
3/1eKTPOMarHUTHbIX BO3AEiCTBUIA 60NbLIOA MOLLHOCTU Ha 3/IeKTPUYEeCKne CUCTEMbl U KOMMOHEHTBI.

6.1 Tononorunyeckoe npepcrtaB/ieHNe cucTeMbl

[na oueHKn pe3ynbTaToB BAUAHUA 3N1€KTPOMArHUTHbLIX BO3AENCTBUI 60bLIOA MOLWHOCTA Ha CMOXHYI0
cucTeMy HeobxoAMMO Mpexpae BCEero NOoHATb, Kak MPOBECTW aHann3 BO3OYXAEHWS CUCTeMbl M y4yecTb Npu
3TOM 3/1eKTPOMAarHMTHOe B3auMMOofeicTBME COCTaBHbIX YacTeil cuctembl. PaccMoTpeHne pasninyHbix 6apbe-
POB. CyLLECTBYIOLNX B COOPYXEHUN, a TakKe BO3MOXHbIX NyTel pacnpocTpaHeHWs 3/1eKTPOMAarHuTHOW aHep-
TW NPUBOAUT K MOHATUIO 3N1EKTPOMArHMTHON TONOMOrMM cucTeMbl. KOHLENUUsa 3/1eKkTPOMarHMTHOR Tononorum
cuctembl npumeHeHa B IEC 61000-5-6. Moaxos, OCHOBaHHbLIA Ha AaHHOW KOHLUENuMu, 3akal4vaeTcss B TOM,
4YTO cCMCTeMa paccMaTpuBaeTCs Kak COBOKYMHOCTb 3/IEKTPOMArHUTHbIX 6apbepoB (3KpaHoB), NPEenATCTBYOLWNX
Unu B onpefeneHHoi cTeneHn cnoco6CTBYIOLWMX PacnpoOCTPaHEHN0 3/1eKTPOMArHMTHOW 3Heprum oT TOUKM K
Touke. ICTOYHWKN 31eKTPOMAarHUTHbIX nofeid 601bWoK MOLWHOCTM MOTYT OblTb BHE CUCTEMBI, KaK 3TO UMeeT
MeCTO B C/lyyasX MOSIHMEBOTO paspsfa, UHTEHCUBHOTO MCTOYHMKA PAANOU3NYYEHNS UAN 3/TEKTPOMArHUTHOTO
BO34eNcTBMNSA 60NbLIOK MOLLHOCTH.

MONHOCTBI0 3aMKHYTbIX 3/1IEKTPOMarHUTHbIX 6apbepoB NpakTUYeckn He cyuiecTsyeT. B akpaHe Bcerga
MOTYT 6bITb HECKOJ/IbKO OTBEPCTUIA, Yepe3 KOTOpbie BO3MOXHO pacnpocTpaHeHne 3/IeKTPOMAarHUTHO aHeprum.
OueBUAHO, YTO HANPSHXXEHHOCTb NONA BHYTPU NPOU3BOJSIbHOW 3KPaHUPOBaHHOW 060104KM ByaeT MeHbLUe, YeM
HanpsXXeHHOCTb BHELHEro MnoJsis, Tak Kak CylWwecTByeT 3aTyxaHne B MPOBOAALWLMNX CTEHKaX 060/104KN U NPK Npo-
XOX/[EHUN CUTHANOB HE OCHOBHbIMU NyTAMU. O4HAKO faHHOe 3aTyxaHue b6yaeT UMeTb KOHEeYHOe 3HayeHue, n
Hanumyne anepTyp (OTBEPCTUIA) B IKPAHMPOBAHHON NMOBEPXHOCTU U HeJOCTaTOYHas NPOBOAMMOCTbL MaTtepuana
3KpaHa MOryT MPUMBECTU K MPOHUKHOBEHUIO 3/TEKTPOMArHUTHbIX MOJieit Yepes 060/104Ky.

Mprumep yNnpoLweHHOW cXeMbl 3KpPaHUPOBAHHOTO COOPYXeHUsA, 06/1y4aeMoro BHELWHUM 3/1eKTPOMarHuT-
HbIM MosieM, NpeAcTaB/ieH Ha pUcyHke 5. O4eBUAHO, YTO NPOHUKHOBEHMWE 31IEKTPOMArHUTHOIO MOMSA B 3Kpa-
HUPOBaHHOE COOopYyXeHne ByAeT NPOUCXOAUTb B KOHKPETHbIX MecTax 3/1eKTpOMarHuTHoro 6apbepa, Takux kak
[ABEPHblE 3aXWMbl, NaHeNn 4ocTyna, OTBEPCTUA BO3AYLIHbIX BEHTUNATOPOB, MecTa CBapku, HEO4HOPOAHOCTH
3KpaHa. Kpome Toro, BBOAMMblE B 3KPAHMPOBAHHOE COOPYXeEHWe CUnoBble kabenun, N30/1MPOBaHHbIE OT 3Kpa-
HUpyloWwero matepuana, npefcTaBnAl0T cob60i NyTb, KOTOPbIM 3HEPTUSA BHELUHEro 3/1IeKTPOMAarHMTHOro BO3-
[eNCTBUSA MOXET NPOHUKATb BO BHYTPEHHWE MOMELLEHNA IKPAHUPOBAHHOIO COOPYXEHUS.

PaccMOTpeHHbI Bblle Cayyai 0THOCMTCA K 9KpaHWPOBAHHLIM COOPYXeHUAM. KOHeYHo, He BCe COopy-
XeHuna (NoMeLLeHNs) MOryT CUATATbCA XOPOLLO 3KPaHMPOBAaHHbIMU. Ha npakThke BO MHOTUX CNy4YasXx He npej-
NPUHUMAIOTCA NONbLITKN 06ecneynTb 3/IEKTPOMArHMTHOE 3KpaHMpoBaHWe CUCTEM, HanpuMep NPUMEHUTENbHO
K 06bIYHBIM 34aHMNAM, KOMMEPYECKMUM COOPYXEHWAM U aBTOMO6UNAM. TeM He MeHee BO3MOXHO YacTuyHoe
3IKpaHupoBaHue nyTem NPUMEeHeHNa apMaTypPHbIX NPYTbEB W CTasibHbIX 6a/0K B CTPOUTEIbHbBIX KOHCTPYKLMAX
M 3a CYeT Ha/n4ma MeTaslsIMyeckoro Kysosa aBTomo6uisa. bonee Toro, BO MHOTMX cTpaHax NpoBOAAT 3aLluUTy
OT BO34eiCTBMII MO/THMEBbIX Pa3psAA0B CUNOBLIX N CUTHAMBHbIX IMHUIA, BXOAALWMUX B NOMeELLeHue.

B 3TUX 1 BO MHOTUX APYIUX Caydasax KOHUEeNuusa 3neKTPOMarHMTHON TONONOrMM MOXET BblTb NOSIE3HbIM
WHCTPYMEHTOM A/151 onpefesieHns 3aluLieHHbIX 30H, B KOTOPbIX MHTEHCUBHOCTb HaBeAEHHbIX a/iekTpomar-
HUTHbIX BO3AElCTBUIA MeHee, YeM BHE COOPYXeHUs (nomMeLLeHuns).
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PucyHok 5 — YnpoLLeHHasi cxemMa rMnoTeTUYeCcKoro COOpPYXeHs, 06/1y4aeMoro BHELLHVM 3/1eKTPOMarHUTHbIM NnonemM

BMMLLM
H/IMTPOMLLHOX>»
XMNBHHY

[MpoH/kHO—HLL

w M asieKTpormTemMmm

Mpot*10— YLK
TUMOXM

Bly 1 Mii 6*»Bp
- ONerTpeLLLLrHHTHLIA 6epbep Gaepem);

pAGPrTTMpL LW 111 1FF0 K V H iii
—_ -pLLI LI.l)KXI'IpIJJ HWTB )KJ'ILIJKTpOLIJVI"b'brMOTFK)KT;

LAXZJ -NO0BHAWTYTXO6TALWO:
# - MecTa «nNBopMirATHIArO nona

PucyHOK 6 — TonosiormHeckasi cxema /11 NPOCToli CUCTEMbI, NPEACTABIEHHONM Ha prCyHKe 5
15
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Mcnonb3oBaHWe KOHLENUMY 31eEKTPOMArHMTHOW TONOMIOrMK 3akyvaeTcs B cnegyowem. Cuctema pac-
cMaTpuBaeTcsl Kak COBOKYMHOCTb OAHOMO MMM GONbLUIErO YnUcsia 3NeKTPOMArHUTHbIX 6GapbepPoB UMW 3KpaHU-
pPOBaHHbIX MOBEPXHOCTEN, Kak Noka3aHo Ha pUcyHke 6. CoeAUHEHUA MexXay AaHHbIMU NOBEPXHOCTSMMU N BCe
TOYKN MPOHUKHOBEHUA 3/IEKTPOMArHUTHOW 3HEPTUN MAEHTUDULUPYIOT C YCTAHOB/IEHUEM UX XapaKTepPUCTUK.

Han60/bly 3HAYMMOCTb NPUAAIT BO3MOXHOCTU KOHAYKTUBHOTO 3N1E€KTPOMArHMTHOro NPOHUKHOBEHNS,
Tak Kak Hasimune M30/MpoOBaHHbIX CUIOBbLIX Kabenen, NpoxoasuMx Yepes 0TBEepCcTUs B NPOBOAsILLEl IKpaHU-
poBaHHO 060/104Ke, 06bLIYHO NPUBOAMUT K HanbONbLIEMY B/IUAHUIO 3NEKTPOMArHUTHLIX MOMEX Ha CUCTEMY.
ONeKTpoMarHMTHoe NPOHUKHOBEHME Yyepes anepTypbl (0TBepCcTUSA) 06bIYHO MMEET BTOPYH CTEMEeHb 3HAYNMO-
CTW, TaK Kak AndysHoe NPoOHNKHOBEHNE MeHee 3hPEKTUBHO. BO3MOXHbI MHbIE MEXAHU3Mbl MPOHUKHOBEHUS
3/1EKTPOMArHUTHbLIX NOMEX, HanpuMep Yepes3 aHTEHHbI 1 Apyrne ycTpoiicTeBa, obecneynBarwLmne CBs3b cucTe-
Mbl C BHELIHEN 3N1eKTPOMarHMTHON 06CTaHOBKOA.

CymMmapHblii ahhekT BAUSHUA Ha CUCTEMY 3/IEKTPOMArHUTHOrO BO34elicTBMA 6GONbLWOKA MOLLHOCTH,
CO3/aHHOT0 BHE CUCTEMbI, ONpejensieTcsa guarpammMmoit nocnenoBaTelbHOCTUM B3auMoaencTeusa. laHHas au-
arpaMma WANKCTPUpPyeT pasfinyHble acnekTbl reHepUpoBaHUS 3/IEKTPOMArHUTHbLIX MOJIEN, UX pacnpocTpa-
HEHUSI. B3aMMOAENCTBMA C CUCTEMOW M OTK/MKA CUCTEMbI Ha BO3AeicTBue. [NA rMNOTETUYECKON CUCTEMBI,
npeacTaBNEHHON Ha pucyHKe 5. guarpamma nocnepoBaTesibHOCTU B3auMoOAeicTBUA npeactasneHa (B ynpo-
L EeHHOM BU/AE) HA PUCYHKe 7.

PucyHok 7 — O6Luas guarpamMma nociefoBare/ibHOCTY B3auMOAENCTBIS A1 COOPYXKEHUS N0 PUCYHXY 5

6.2 Mpumepbl 3N1E€KTPOMarHMTHbIX BO3A4elWCTBUN 60NbW O MOLWHOCTA HA 3N1€KTPOHHbIE
CUCTEMbl U KOMMNOHEHTbI

XoTsi ucnosnb3oBaHWe TOMOMOrMYECKol MoAenu Npu NpoBeAeHUN aHannsa cucTeMbl MOMOraeT NOHATb,
KaK aneKTpomarHuTHoe nose, npejcrasnsiollee co60il aNeKTpoMarHuTHoe Bo3jeicTBMe 60/bLWON MOLHO-
CTW. MOXeT MPOHUKHYTb B CUCTEMY W OKa3aTb B/IUSAHNE HA €e BHYTPEHHWE 3/IEKTPOHHbIE KOMMOHEHTbI, Npu-
MeHeHVe JaHHOro nogxofa ANA NpegckasaHus MOBPeXAEeHUA UAu HapyleHuin YHKLMOHMPOBAHNA CUCTe-
Mbl 3aTpyfjHeHo. OTO 06yCc/OBMEHO He TOJIbKO 3HAuYuUTesIbHOW HeonpeAeneHHOCTbI0 XapakTepucTuK CBA3N,
MPOHNKHOBEHUS 1 PacnpoCTPaHeHNs, HO U 3HAYNTEe/IbHOW HeomnpeaeneHHOCTbI0 CBeeHN i 0 BO3MOXHbIX pe-
aKLMAX 3N1eKTPUYeCKUX KOMMNOHEHTOB NpW 3NeKTpuyeckux Bo3deicTBusAx. BmecTe ¢ Tem npemmyLlecTso uc-
NoJIb30BaHUA TOMOJ/IOTMYECKON MOZeNu 3ak/oyaeTcs TakkKe B TOM. YTO C ee NMOMOLLbI0 MOXHO MOAroTOBUTL
M NpoBecTU afekBaTHble 3KCMEPUMEHTbl A1 OLEHKN B/NAHUA 3M1EKTPOMarHUTHbIX BO3JelCcTBMil 60bLIOi
MOLHOCTUN Ha CUCTEMBI.

EcTecTBEHHO, 4TO pe3y/ibTaTbl MHOTUX UCMbITATENbHbIX NPOrpPaMM, CBA3aHHbIX C 3/1EKTPOMAarHUTHbLIMMN
BO3/eCTBMAMN 60/bLIOV MOLIHOCTA HA CUCTEMbI, HOCAT 3aKPbITblii XapaKkTep ¥ HEN3BECTHbI LUIMPOKOMY KpYry
cneunannctoB. BmecTe ¢ TeM pe3ynbTaTbl HECKOMIbKUX UCNbITAHWIA U3BECTHbI. Tak. B [29] npuBefeHbl pe3ynb-
TaTbl pacyeToB MeTO0M KOHEUYHbIX pasHoCTel 1 u3mepeHuii Npu aHanm3e NPOHNKHOBEHUS 3/1€KTPOMAarHUTHO-
ro Nossi B KOPMyc TUMNOBOTrO nepcoHanbHoro komnetotepa (MK). Viccnegosanna NnpoBoANINCE NPUMEHNTENBHO
K pasnuyHbim koHdurypauusam MK n BkayYann o6ayyeHne mMaTepuMHCKON naaTbl MPU HAIUUYUKM KOXyXa v Npun
CHATOM KOXyxe. Llenbio faHHbIX uccnefosaHunii 661710 NOHUMaHWe MeXaHM3MOB CBSA3MN NPU 31EKTPOMArHUTHbIX
BO3jelicTBMAX 60MbLIO MOLWHOCTK Ha K.

OCHOBHble 3KCNepUMeHTabHble pe3y/bTaThl, Kak ykaszaHo B {29]. 3akiwouanuce B cnegytowem:

- HapyweHue dyHkuuii MK nponcxognsio ToNIbKO NPU KOHKPETHbIX YacToTax NOBTOPEHUS;

- yKkasaHHOe HapyuweHue dyHkumnii MK nponcxoamno TonbKo Npy KOHKPETHON nonspusaunm Bo3aeiicTey-
lOLero 3/1eKTPOMarHMTHOro nons;

- HapyweHve dyHkumnit MK Bcerga 6b1710 CBA3aHO C BO3HUKHOBEHMEM HEUCNPaBHOCTW TOT0 WU UHOTO
TEXHUYECKOro cpefcTBa, U A1 BOCCTaHOB/IEHUA (PYHKUMOHMpoBaHusa MK 6bina Heobxoguma ero nosTopHas
3arpyska.

B [29] ¢ ncnonb3oBaHMeM mMeTofa KOHEYHbIX PasHOCTel nccnefosanach Takke 3aBUCUMMOCTb CBA3M OT
nofsipu3aunmn n 4acTtoThl.

OKCNepUMEHTbI C 31eKTPOMarHMTHbIMU BO3A4eNCTBUAMMN 601bLION MOLWHOCTM Ha MK npoBogunuce B 6e3-
3xo0eoll kKamepe, rge ana o6nydyenua MK npuMeHsnack pynopHas aHTeHHa Npu paccTosHuu obnyyveHns 1 m.

16



FOCT IEC/TR 61000-1-5—2017

3HauvyeHne HanpsXeHHOCTN nons 66110 Npu6aM3nTensHo 100 B/M. UcnbiTaHbl Tpy MK. Mpu ncnbiTaHUax npo-
BOAMNNCH U3MEHEHMNA HeCyLL el 4acToTbl, HANPSAXEHHOCTW NOAA U MOAYNAUUKN curHana. PesynbTatbl uccnepo-
BaHWl npeacTassieHbl B Tabnvue 1.

Tab6nuua 1— Vcnbityemble MK. napameTpbl 31€KTPOMarHUTHLIX BO3AENCTBUIA 1 HabnogaeMble pesynbtatbl (cM. [29])

Hecyuwasn HanpsXeHHOCTb
Bupa MK yacToTa, 3N1eKTpUYeckKoro Mopaynsauunsa Ha6ntopaebiblo pesynbraThbl
rry, nons. B/m
«[eHTnym» 2.713 30 HenpepbiBHblE KONe6aHWs [oTepsa fgaHHbIX
133 Mry,
2.770 50 AM MoTepsa gaHHbIX
1.133 50 AM. nmnynbCobl Mepesarpyska
2.675 50. 75 AM. nmnynbCcbl MoTteps goctyna
2.887 75 AM MNoTeps goctyna
«[leHTnym II» 1.070 100 Mmnynbebl Owwnbka 3anmcy Ha auck
233 Mry, H 6
1.460 100 ENPEPBIBHbIE KONELAHNS. BbikntoueHne nutaHus
AM. MmNy sbChbl
1.480 100 HenpepbiBHblE KOnebaHus BbIk/toueHne nutaHus
«[eHTuym I» 1.040 45 Nmvnynbebl BbIk/toueHne nuTaHus
300 Mry,
100 HenpepbiBHbIE KONebaHus BbikntoueHve nutaHus
100 AM Bbik/toueHne nutaHus
100 AM Mepesarpyska
1.400 75 Mmnynbebl BbikntoueHre nutaHus
75 MmMnynbebl BbikntoueHne nutaHus
50 MmMnynbcbl BbikntoueHre nutaHus
85 MmMnynbebl BbikntoueHne nutaHus

AM — amnnuTygHas Moaynaums.

PesynbTaTtbl UCNbITAHWA, NpuBeAeHHbIEe B Tabnuue 1, nokasbiBaloT, YTO BUA MOAynAuun (HenpepbiBHbIE
Kkone6aHus. AM rny6uHoii 80 %, yactoToli 1 kL. UMAYNbCHbIE CUrHAsbl YacToTOl noBTOpeHuns 217 Iy npu
pa6oyem uukne 50 %) Takxe SBNAETCA KPUTUYECKMM NapaMeTpoM B OTHOLEHWMN Bbi3blBaeMbiX 3(pheKkToB.

He6naronpusTHoe 3/eKTpoMarHnTHoe Bo3aeicTere Ha MK Habnoganock Npy Tpex BMAgax Moaynsauum.
Hab6niogaemble pe3ynbTaTbl BO3AeCTBMA U3MEHANNCL OT NOTEPU faHHbIX, Nepesarpysku (ocyliecTsasieMon
MK camocToATEeNbHO) U OWMNBOK 3anncu Ha ANCK (C CUTHAIOM OT ONepaLMoHHON CUCTEMbl O HEOBXOAMMOCTH
BbIK/TIOYNTb W BHOBb BK/IIOUYNTL NUTaHUE A48 BOCCTAHOB/IEHUA CUCTEMBbI).

HanmeHblwas HanpsXXeHHOCTb 3/1eKTPUYECKOro Moss, Npu KOTOpPO NpouCXoannun HebnaronpusiTHole
adppexTbl, 30 B/M. laHHble cBefeHUA 06 adhPEKTUBHOCTU 3/1eKTPOMArHUTHbIX BO3A4ENCTBUI BECbMa NONEe3Hbl
AN NOHUMaHWNS IBNEHUI 3N1eKTPOMAarHMTHON CBA3KN B 3/1IEKTPOHHbIX CUCTEMAX.

BaXHO OTMeTUTb, YTO HOBble KOHCTPYKUUK MK, Kkak npaBuo, Ny4ylle CKOHCTPYMPOBaHbI C TOYKN 3peHns
TexHonorni 3MC, 4To NPoOABASAETCHA B TOM, YTO TUMNUYHbIE 3HAYEHUS HAMPSXEHHOCTW NONSA, NPU KOTOPbIX NPO-
NCXOAAT 0TKa3bl (DYHKLMOHMPOBAHNA KOMMNbOTEPA, COCTaB/AT AECATKN U COTHU BO/LT HA MeTp. DTO MOXeT
6bITb 06yC/1I0BNIEHO 60s1ee BbICOKOW TakTOBOM 4acTOTOlW npoueccopa u COOTBETCTBMEM HOBOro 060pyA0BaHMA
pas3nnyHbIM TpeboBaHNAM B OTHOLWEHUN 3N1EKTPOMArHUTHON 3MUCCUU, YTO NPUBOAUT K 60onee athdheKTUBHOMY
3KpaHMpoBaHuio o6opyaoBaHNS.

Pe3synbTaTbl UCAbITAHUIA KOMMBIOTEPOB U HE3KPAHMPOBAHHOIO BOEHHOIO 060pyA0BaHNA, yCTaHaBMBa-
eMblX Ha aBTOMOOUASX NPY 3N1EKTPOMArHNTHbIX BO34EACTBMAX 60MbLIONA MOWHOCTK, NnpuBeaeHbl B [30]. B ka-
yecTBe NCTOYHUKA 3/1€KTPOMArHUTHbIX BO3A4EWCTBUIA 60NbLIOA MOLLHOCTU UCNONb30BaHbl MMNY/bCHble PJIC ¢
Hecyw el yactoToli oT 1 4o 3 ITLY. ANNTENBHOCTBIO UMMNYNLCOB OT 1 40 3 MKC M YacTOTOW NOBTOPEHWS OKONO
1 kly. HapyweHuna yHKUMOHUPOBaAHUSA, TpebyoLwne nepesarpysku UM NoBTOPHOTO BKKYEHUS ABuUraTens.
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UMenu MecTo Npu cpefHeKkBaLpaTuyHOM NMUKOBOM 3HAYE€HUN HANPSXXEHHOCTW NONS, PABHOM HECKOJ/IbKUM COT-
HSIM BOMbT Ha MeTp. du3nuyeckme NOBPEXAEHNS BO3HUKAIN NPU HANPSHXKEHHOCTU NOJIA, NOBLILWEHHON elle Ha
20—30 gb.

PesynbTaThl AaHHbIX UCNbITAHWI NO3BONAT cAeNaTb cneayoLwme BolBOAbI.

Mpy UcnoNb30BaHMU UCTOYHUKA MUKPOBOJIH 60/MbLIOK MOLLHOCTM, pa3mMelLeHHOro B aBTOMOGU/IbHOM
dhyproHe, HapyweHus QyHKLMOHUPOBAHNS He3al MW EeHHbIX 3/IEKTPOHHbIX CUCTEM MOFYT 6biTb MHULMWPO-
BaHbl C MakCMMalibHbIX paccToAHuii okono 500 M. Mpu MCNONb30BAHUM UCTOYHMKA MUKPOBOSH 60MbLION
MOLLHOCTM MEHbLINX pa3MepoB, pa3MeLlaemMoro B He601bWOM YeMOaaHe, paccTosiHie, Ha KOTOPOM MOXeT
6bITb 06ecneyYyeHO HapyweHne MYHKLMOHUPOBAHWUS He3al UL EHHbIX 3/TEKTPOHHbIX CUCTEM, YMeHbluaeTcs
[0 50 m.

MoryT 6bITb Takxe cAenaHbl BbiIBOAbl O TOM. YUTO MakCMMasibHOe paccTosiHWe, Ha KOTOPOM MOXET ObITb
BbI3BAHO NOCTOSAHHOE hU3NYeCcKoe NOoBPeXAEHNEe 3NEeKTPOHHbIX CUCTEM, AO/IKHO ObITb NPUGNN3NTENBHO paB-
HO 15 M ANS UCTOYHMKA MWKPOBOJIH 60MbLUOIA MOLLHOCTW, pa3MeL,eHHOro B aBTOMO6uAbLHOM cyproHe. Wc-
TOYHMK MUKPOBOJIH 60NbLION MOWHOCTH, pa3MeLeHHblli B He60bWOM YemoaaHe, 6yaeT cnocob6eH Bbi3BaTb
NOCTOSIHHOE (hM3MYEeCKOoe NMOBPEXAeHNe 3/TEKTPOHHbIX CUCTEM MWL NPU €ro pasMelleHun B HemocpeacTBEH-
HOW 611M30CTN K CMCTEME UK faXe NPU HENOCPeACTBEHHOM KOHTaKTe ¢ cucTtemoil. O606LeHHble pe3ynbTaTbl
[aHHbIX UCMbITAHWI NpeAcTaBieHbl B Tabnuue 2.

Tab6nuuya 2 — Pe3ynbTarbl 3/1€KTPOMarHUTHbIX BO3AENCTBUI GOMbLLOA MOLHOCTU Ha aBTOMOGUIN B 3aBUCUMOCTU OT
PacCTOsIHUA U MOLLHOCTM UCTOYHMKA (HA OCHOBE pe3ynbTaToB M3MepeHuid, NpuBefeHHbIX B [30])

3neKTpoMarHUTHoe Bo3aelicTere Pesynbtar Bo3aelicTeus

6O/IbLLIO MOLLHOCTW

o1 PACCTOSHAW, M

VACTOUHVIK.
16 60 500
B MOLLHOCTS
MWKPOBOSHBI ABTOMOOU/IbHBIV MocTosiHHOe HapyLweHve Hapyuiexune
60/bLUOM OyproH, dmsnyeckoe hyHKLMOHMPOBaHUS6* PYHKLMOHMPOBaHKA
MOLLHOCTU P =10 MBt nospexgeHvie
He6onbLuoii HapyLlueHune HapyweHne DdpchekTbl
yemopaaHs*. hYHKLMOHMPOBAHNS (hYHKLMOHMPOBaHUAG* BO34eicTBNSA
P =100 kBT OTCYTCTBYHOT
ABTOMOOWNbHbIN HapyLlueHune OhdpexTbl SppekTbl
chyproH, thYHKLMOHUPOBaHUA BO3elicTBUA BO3AeiCcTBUSA
SE =30 b OTCYTCTBYIOT OTCYTCTBYIOT
He6onbLuoii SdpchekTbl OdhdpexTbl SppekTbl
yemogaH. BO3A4eNCTBUA BO3elicTBUA BO34eNcTBUA
SE =30 b OTCYTCTBYIOT OTCYTCTBYIOT OTCYTCTBYIOT

a* Bo3MOXHO NOCTOSiHHOE (hr3nyecKoe MOBPEeXJeHne 3/IeKTPOHHBIX CUCTEM MpK pasMelleHnn B Henocpes-
CTBEHHOI 6/1M30CTH K 06EKTY BO3AEWCTBUA (HAa PacCTOAHUMN HECKO/IbKMX METPOB).

6* HapylueHne hyHKLMOHMPOBAHUA O3Ha4YaeT B OCHOBHOM BPEMEHHOE MpekpalleHne BbIMOSIHEHNS yHKLUN.
OfiHaKo B HEKOTOPbIX C/Ty4asix BO3MOXHO Taioke NOCTOsIHHOEe di3nyeckoe noBpexaeHue.

Pe3ynbTaTbl BANAHUSA 3N1EKTPOMArHUTHbIX BO34eNCTBUIA 6ONbLWOK MOLWHOCTU NPU UCMbITAHUAX MHOTUX
3M1EeKTPOHHbIX YCTPOACTB 06/17y4eHNEM VX 31EKTPOMArHUTHLIM NOJIEM, BbI3BaHHbIM HENPEPbLIBHLIMU KONebaHu-
SIMW Ha YacToTe MUKPOBOJIHOBLIX Neveld 2.4 ITy. npuBeaeHbl B [8]. Mpy NnpoBeAeHUN faHHbIX UCMNbITAHWA ANs
N3yYEHUA 3HEpPrunm KoMMepyeckolh MWKPOBOIHOBOW /Sle4n MCNoNb30BasCA CTaHAapTHbIV nupamuaanbHblii
pynop. O6ny4yeHunto noaBepranncb o6pasLbl pasIMYHbIX 3/1€KTPOHHbIX YCTPONCTB. VcnbiTyemble ycTpoiicTBa
pasmeLanuncb Ha paccTosHUN 6 M OT UCTOYHMUKA U3NYYEeHUA. Hanps)XeHHOCTb BHELLIHEro 3/1eKTPOMarHMTHOro
nonsa cocrtasnana okono 350 B/M. [laHHble UCNbITAHWA AEMOHCTPUPYIOT peasnbHble YCN0BUA CO3[4aHNA 3nek-
TPOMarHUTHbIX BO3A4eCTBUIA 60MbLIOIA MOLHOCTM C MCNOMb30BAHWEM UMEIOLLErocs B HaIMYMN KOMMepPYeCcKo-
ro o6opynoBaHus.

Bo3aeiicTBNIO 31eKTPOMarH1THbIX Nonel noAgBeprannuch crnegylolime ycTpoiicTaa:

- paguonpuemHble yctpoiictea ¢ AM un UM;

- 9/1IeKTPOHHbIE Yacbl B N1aCTMacCOBbIX Kopnycax;

- Heb6onblUMe 3NEKTPOBIPbIBHbIE YCTPOICTBA.
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- nopTaTuBHbIE KasbKynAaATOPbI;

- paguonornouawlye MaTepuansi:

- NIIOMUHECLEeHTHbIe namnbl.

Habnwoganuck cnepyuwme apekTbl 31EKTPOMArHUTHbLIX BO3AENCTBUNA:

a) Tepmuueckue NoBpexAeHUs pagmonpueMHbIX YyCTPOACTB;

b) NOMHOE NMOBpPeXAeHne 4yacoB B N1aCTMacCOBbIX KOpNycax;

C) NOAPbIB 3/1EKTPOB3PbIBHbIX YCTPOWCTB (€CNM NPOBOAHUKM 06pa30BbIBaAN NOMYBOHOBLIN BubpaTop),

d) noBpexpaeHne kanbkynsaTopos, cropaHue XK-gucnnees;

e) MmoBbllleHNe TemnepaTypbl paAnonoraoLuialnLmx MaTepuanos;

0 cBeuyeHue NIOMWUHECLEHTHbIX flamn.

[laHHble NpuMepbl NoKa3blBaloT, YTO BANAHNE 3/1EKTPOMArHUTHbIX BO3A4eiCcTBUIA 60NbLIOK MOLHOCTY Ha
3/M1EKTPOHHbIE CUCTEMBI B 3HAYMTE/IbHOW CTENEHN 3aBUCUT OT NapamMeTpoB BO3eNCTBUA N OT KOHCTPYKTUBHbIX
ocobeHHOCTeli camoii 3/IeKTPOHHOI CUCTEMBI.

6.3 BblropaHue un hmamyeckoe NoBpeXAeHne KOMNOHEHTOB/NOACUCTEM

PesynbTatbl MCNbITAHUIA, NpeAcTaBfeHHble B 6.2. NOKasbiBaloT, YTO pe3y/bTaTamy 3/1eKTPOMarHUTHbIX
BO34€NCTBNI 6ONbLIOK 3HEpPrMM Ha cucTemMbl MOryT 6bITb NM6O BbiropaHune (pusnyeckoe noBpexgeHue) 060-
pyAoBaHus, NM60 HapyleHne PYHKLNOHMPOBaHUA YCTPONCTBA M3-3a COCTOAHMIA HEMCNPABHOCTU IOTUYECKUX
cxeM. Kak npaBuwsio, BbiiBNieHVWE BbiropaHna (h1u3nyeckoro noBpexAeHuns) ycTpoicTea sBnseTca Hanbonee
3(hphekTMBHLIM CNOCOGOM KONMUYECTBEHHON OLEeHKN 3D DEKTUBHOCTU 3NEKTPOMArHUTHOro Bo3geiicTens. Mpun
3TOM cfieflyeT UCMosb30BaThb NpefesibHble 3HaYEHUA pas3/IMYHbIX NapaMeTpoB cUrHana AJs Toro, Ytobsl oue-
HUTb BAUSAHNE 3/1EKTPOMArHMTHOTO BO3AelCTBUA HA YCTPONCTBO M HaNTN B3aUMOCBSA3b AaHHbIX NMPeAebHbIX
3HayeHui ¢ oTKkazamu pyHkuMoHnpoBaHus yctpoiictea (cMm. IEC 61000-5-3). TunuyHble npegenbHble 3Have-
HUA MOTYT BK/tOYATb MUKOBOE 3HAYeHWe CurHasna, BO3[eiCTBYIOLWero Ha KOMMOHEHT, CyMMapHoe 3HayeHue
3Heprumn, nepefaBaemMoil KOMNOHEHTY, U T. 4.

M3BecTHO, yTo nocne 1970 roga NpeAnpuUHATLI 3HAYNTENbHbIE YCUANA 4151 TOTO, 4TO6LI onpeaennTb n
YyCTaHOBUTb YMC/IEHHble 3HaYeHns napameTpos OMW BAB, Bbi3blBalOWMX OTKa3bl U HEUCMPABHOCTM KOMMO-
HEHTOB. 3HauMTeNlbHOE 4YMCAO AaHHbIX, OTHOCALMXCA K OTKa3am KOMMOHEHTOB B pe3y/nbTaTe BO3[elCTBUA
OMW BSAB, copepxutca B [1]. pe3ynbTaTbl MHTEHCUBHbLIX UCNbITAHUA CUCTEM CBA3M, 3/1EKTPOIHEPreTUKN ©
KOMMOHEHTOB NpuseAeHbl B [31]—(42).

BmecTe ¢ TeM HefaBHO CTanu M3BECTHbl pe3y/nbTarbl psAa 3KCNEPUMEHTOB MO OLEeHKe BAUSHUSA WH-
TEHCUBHOCTU NepexoHbiX NPoLeccoB, KOTOPble MOTYT BbiTb OTHECEHbI K 3/1eKTPOMAarHUTHbIM BO3AeiCTBUAM
60/1bLIOI 3HEpPrun, Ha Bbl3biBaeMble UMW OTKa3bl U HEMCNPABHOCTU OTAE/IbHbIX KOMMNOHEHTOB U NOACUCTEM
(B8 ToM uncne MK. nogknoYaeMbiX K CUAOBLIM JIMHUAM W IMHUSAAM CBA3M). MiccnepoBanvch Takke BO3MOXHOCTU
pacnpocTpaHeHns BHYTPU 3[4aHUSA NepexoHblX NPOLECCOB, CO3AaHHbIX B JIMHUAX 3/1eKTPONUTaHNA BHe 3Aa-
HUA. Pe3ynbTaTbl 3TUX paboT n3noxeHbl B 6.3.1—6.3.3.

6.3.1 lloBpexAeHne KOMMNOHEHTOB

Kak oTmeuyanoch Bbllle, XapakTePUCTUKN U3NYUYEHHbIX 3/IEKTPOMArHUTHbIX MNOJ1eil, OTHOCALMNXCA K 3/1eK-
TPOMArHMTHbLIM BO3AEeACTBUAM 60/bLION MOLWHOCTA, OT/INYAIOTCA OT XapakTepUCTUK 3/1eKTPOMAarHUTHbIX No-
nein 3MN BSAB. MoaTomy cBefeHns 06 oTkazax KOMNOHEHTOB B pe3ynbTate Bo3geiicTBua 3MU BAB He Mmo-
ryT 6bITb HEMNOCPEACTBEHHO NPUMEHEHBI K U3YYEHUI0 3N1eKTPOMArHUTHbIX BO34eNCTBUMA 60NbLLIOA MOLLHOCTU.
MccnepoBaHus BAUSIHUS 3N1E€KTPOMArHWTHbIX BO3A4EWCTBUI 6OMbLWOA MOLWHOCTM Ha KOMMNOHEHTbI (cM. [43])
NO3BOMIAIT cAenaTb BbIBOA O TOM. YTO B OTHOLIEHUU 31€KTPOMArHUTHOW BOCNPUMMYUBOCTU K MUKPOBOSTHAM
60/1bLIOA MOLHOCTA CYLECTBYIOT 3HAUYUTENbHbIE Pa3NMuna Mexay LUnpoBbIMU CXeMaMu pas3HbliX TEXHOMO-
rnii n3rotoBneHus. B [43] oTmeyeHa 611M30CTb pe3yibTaToOB UCMbITAHWIA AN pa3/INYHbIX 06pa3yoB LMGPOBLIX
CXeM OJHOro M TOrO Xe Tuma, U3roTOBAIEHHbIX OAHMM U TeMm xe npousBoguTenem. C Apyroii CTOPOHbI, No-
poroBsble 3HaYeHNsi BOCMPUUMUUBOCTU KOMMOHEHTOB, U3rOTOBJIEHHbIX PA3/IMYHLIMU MPOU3BOAUTENSAMU, MOTYT
pasnuuatbesa o 16 gb. OTMevaeTcs yBe/iMyeHne noporosoro 3HayeHuss BOCNPUUMUUBOCTM KOMMNOHEHTOB C
pPOCTOM 4aCTOTbl 3/1IEKTPOMasILLITHOrO BO3AeCTBUSA. [laHHblii 3 ekT ANA TPaAH3MCTOPHO-TPAH3UCTOPHbIX J10-
rmyeckux cxem (TTL) npeacTtaBneH Ha pucyHke 8.

Cnepyet OTMETUTb, YTO BOCMPUUMUYMBOCTb CUCTEMbI B LLE/IOM K 3/1eKTPOMArHUTHbIM BO3[eNCTBUAM
60/1bLWON MOLWHOCTM MOXEeT OTANYaTbCA OT BOCMPUMMUYUBOCTU OTAE/bHbIX KOMMOHEHTOB. 115 aHanoroBbix
CUCTEM YpOBEHb BOCMPUUMUYNBOCTU K MUKPOBO/THAM 60/bLLIOK MOLLHOCTU 6yAeT 3aBUCeTb OT Ha3HaYeHns cu-
cteMmbl [43]. OgHaKo 06bIYHO MOXET 6bITb NONyYeHa Hes3aBMcMMas OT Ha3HayeHWs CUCTeMbl Mepa BO3jeit-
CTBUS MUKPOBOJIH 60/1bLIOIA MOLWHOCTU. YPOBHM BOCMPUMMUYNBOCTU 418 Pa3/INYHbIX Ha3HAYEHUA MOryT 6biTb
3aTeM MoJlyyeHbl pacyeTHbIM NyTeMm.
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MopsogMmMas MOLWHOCTb, BT

YacTtoTa, Ny
-----c6oit ICL —0—- c6oii K02; —-—- c6oii IC3

PncyHok 8 — PesynbTathl U3MEpPeHNs 3aBYCMMOCTM MOPOroBbIX 3HAYEHW BOCNPUUMUYMBOCTN UHTEMPaIbHOM CXEMbI
DW74LSOON (TTL) quad2-input NAND OT 4acToTbl, WIMOCTPUPYIOLLME BO3paCTaHNE NOPOroBbIX 3HAYEHU
BOCMPUUMUYMBOCTA C MOBbILLEHWEM YaCTOThI

6.3.2 Bo3geiicTBre KOHAYKTUBHbLIX NepexoAHbiX npoueccoB Ha MK

B [44] npvBegeHbl pe3ynbTaTbl UCMbITAHUA C MPUMEHEHMEM WCMbITaTebHbIX FeHepPaTopoB, MPUHATBLIX
IEC B KauecTBe ucnblTaresnibHOro 060pyAoBaHus 418 Co3faHnsa KannbpoBaHHbIX U BOCNPOU3BOAUMbIX Nepe-
XO[HbIX MPOLECCOB, UMUTUPYIOLLUX NPOLLECChI, Bbl3biBA€Mble MOJIHUEBLIMU pa3psifjlaMu U SABIEHUSAMU KOM-
MyTauun B 3/1eKTPUYHECKUX CeTAX. DTU NepexofHble NPoLecchl YacTo UHULUUPYIOTCA B CUI0BLIX JIMHUAX BHE
3[laHUSA U HABOAATCA B TENIEKOMMYHUKALMOHHbIX IMHUAX BHE U BHYTPU 3[4aHNA 3a cUeT NepekpecTHON CBA3N.
[na vcnbiTaHuii MCnonb30oBasINCL UCMbITaTe IbHbIE TeHepaTopbl [BYX BWUOB: reHepaTop BbIGPOCOB Hanps-
XeHns no IEC 61000-4-5 [45]. co3gaownii «<KOMOUHMPOBaHHbIe MMMyAbCbl» (1.2/50 MKC napactaHue/cnag)
N «TeNleKOMMYHUKaLOHHble umnynbebl» (10/700 MKC) 1 reHepaTop GbICTPbIX 3N1EKTPUUYECKUX NepexofHblX
npoueccoB (EFT) no IEC 61000-4-4 [46]. co3galowmnin uMnynbcbl ¢ napameTtpamu 5/50 HC Ha Harpy3ke 50 Owm.

6.3.2.1 WcnbiTyemoe o6opyfosaHue

MenbiTannam nogsepranuck yetoipe MK («MaknHTow SE». «MeHTuym» 66 MIy. «MeHTnym» 486. «leH-
Tuym» 120 Ml'y). Ha WwWHypbl 31eKTpoNMTaHusa gaHHbIX KOMMNbOTEPOB NogaBanuck EFT, n. kpome TOro, Ha LWHY-
pbl anekTponuTanua AByX MK «MeHTuym» 6blv NofaHbl «Te/IEKOMMYHUKALWMOHHbIE UMNYynbCbl». EFT Takxe
nofgaHbl Ha kabenu MbIWK, KNaBnaTypbl 1 NPOBOAA, NOAK/IIOYAEMbIE K MOLEMY.

Bo 2- cepumn ncnbiTaHuii Ha NOPTbl NOKasbHbIX ceTeli nogaHbl EFT, «kkOMGMHUPOBaHHbIE» N «Tefe-
KOMMYHMKaLMOHHble MMMYbCbi». McnbiTanbl AgBa Tuna noptoB Ethernet: 10Base-2 (koakcuanbHbll kabenb
RG-58) n 10Base-T (Butas napa kateropuu 5). Ha nopt AppleTalk komnbloTepa «MakuHTOW>» nogasanunch
Takxe EFT.

6.3.2.2 Pe3ynbTartbl UCNbITAHUA — «KOMOUHWPOBAHHBIE» U «TE€NEKOMMYHUKALVOHHbIE» UMMYbChI

B 1-/i cepumn ncnbiTaHUi «kKOMOBUHNPOBAHHbIE» U «T€MEKOMMYHUKALNOHHbIE» UMMYNbCbl 4NNTENBHOCTLIO
60nee 200 MKC MHXEKTUPOBAIUCH B LUHYPbLI 3/1€KTPONUTAHUSA KOMMbIOTEPOB U NPOBOAA /TI0KabHbIX BbIYUC/N-
TenbHbIX ceTeil Ethernet, nogknyaembie K KOMAOblOTEpaM C MCMNOMb30BaHMEM BHYTpeHHux nnat Ethernet.
O606LeHHble pe3ynbTaTbl UCNbITAHWI NpuBeaeHbl B Tabnuue 3.

MpYMEHNTENBHO K LWHYpaM 3/IeKTPONUTAHUA He OTMeYeHbl BOCNPOU3BOAMMbIE 3(peKkTbl BMNAOTL A0
MaKCMMasibHOro HanpsXeHusa Xos10CTOro xofa ucnbliTaTesbHOro reHepartopa 4.5 kB. Heo6xo4MMO OTMETUTD,
4YTO HamnpshkeHwe, HenocpeAcTBEHHO nogasaemoe Ha [K. coctaBnsno nuwb 1,2 kB npu ANuTEeNbHOCTU UM-
nynbca 4 mkc n 300 B npu gnutenbHoct umnynsca 300 MKC. Mpu ncnbiTaHNAX OTMEYasinCb 3BYKN 3NeKTpu-
YyecKoli Ayrn Npu nepekpbITUN HanpsXeHUs. BmecTe ¢ Tem nocrne ncnbiTaHii kKakme-nn6o HapylweHus paboTsbl
MK He oTMeyYeHbl.
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Ta6bnuua 3 — O606LLeHHble pe3y/nbTaTbl UCMbITaHUA CUMI0BbLIX W CUTHA/IbHBIX NOPTOB C MPUMEHEHWEM reHepaTopoB
«KOMOWHVPOBAHHbIX» 1 «TENEKOMMYHUKALMOHHbIX» UMMY/1bCOB

1) MopT anekTponUTaHns (UCrbITaHUSA TOSIbKO «TE/IEKOMMYHUKALWMOHHLIM>» UMMY/1IbCOM)

OTCyTCTBYIOT MOBPEXAEHNS NN HApyLLeHUs thyHKLMOHMPoBaHWsA MK Npy NOBbILLEHUN HANPSHXKEHUA UCTbITATENIbHOTO
reHeparopa Bn0Tb 0 MakCUMaslbHOTO 3HaYEHUS.

OTMeYUeHbI CbILLUVMbIE NEePEKPbITUA HANPSXEHNA.

TUNNYHbIE MaKCUMaUIbHbIE 3HAYEHUSI HAMNPSHKEHNS U TOKA Ha Harpyske COCTaB/IsAoT (Mpu HanpshKeHU Xo10CTOro Xoaa
ncnbiTatenbHoro reHeparopa 4,5 kB):

- 1.2 kB (MMKoBOE HanpsxeHne Mnynbca A/IMTeNbHOCTbIO 4 MKC). 200—300 B (Mef/IeHHOE YMEeHbLLEHWNE HaMpPsXXeHUs,
anutensHocTb 300 MKC);

- 300 A (nrKoBOe 3Ha4YeHne ToKa, OrpaHNYMBaEMOE UCMbITATE/IbHbIM FEHEPaTOPOM).

2) MopT Ethernet 108ase-2 (koakcuasibHbIl Kabenb)

MoBpexaeHve nopta npu nogaye «KOMOUHUPOBAHHOTO» U «TeNEKOMMYHUKALMOHHOr0» UMY /bCOB:
- HanpsbkeHvie nmnynsca 500 B (MMHMMasIbHOE HanNpshKeHWe reHeparopa);

- HanpshkeHne nocTosiHHoro Toka 50 B (cnag 100—200 Bfc).

OTCyTCTBYIOT NOBPEXAEHNS B KOHCTPYKUMK K. 3a ucknoueHnem nnatbl Ethernet.

3) Mopt Ethernet 10Base-T (BTas napa)

MoBpexaeHve nopTa Npu nogave «TeNeKOMMYHUKALMOHHOM0» MMMy bca HanpshkeHnem 4 kB:

- 3HEprus, HeoGxoauMasn AN nospexaeHus. 4 [x;

- NEePEKPbITUS HAMNPSHKEHNS HAYMHAKOTCA NPY HaNpskeHUn 3 kKB Ans «KOMBGMHUPOBAHHOTO» U «TeNIEKOMMYHUKaLVOHHO-
r0» UMMy bCOB.

OTCyTCTBYIOT NOBPEXAEHNS B KOHCTPYKUMK K. 3a uckntoyeHne»/ nnatbl Ethernet.

PesynbTatbl nogayun uMnynbcos Ha kabenun Ethernet 6b11n 60n1ee MHTepecHbIMKU. B cnyyaB KoakcuanbHbIX
kabeneii 10Base-2 npoucxoauno nospexaeHune nnatel Ethernet npu MuHMMansHOM HanpsixeHun nomexu 500 B
1 NCMNONb30BAHNN «KOMBUHUPOBAHHOIO» U «TE€NEKOMMYHUKALMOHHOIo» MMNynbLcoB. OTMEYeHo, 4TO Npu nogaye
Ha kabenb NOCTOAHHOrO HanpsxeHua 50 B Takxe npoucxofuno nospexgeHve nnatel Ethernet. Mpu nposepke
BbISIBJIEHO, YTO 3KpaH kabena RG-58 He 6bl/1 3a3eM/eH B niarte, 4YTO NPUBENO K Npeobpa3oBaHnio obLiero He-
CUMMETPUYHOrO HanpsHXXeHWs NomMexn B CUMMeTpUYHOe HanpsxeHue. Heob6xoanmMo 0co60 OTMETUTb, YTO Npu
nospexgeHun nnatel Ethernet n notepe cBA3W B NOKanbHOM BblYNCAMTENLHON ceTn MK He 6bin NOBpexXaeH.

B cnyvyae Butoli mapbl 10Base-T Habnogannucb aHanorMyHble pesynbTaTtbl, XOTS HapylweHUs (yHK-
LMOHMPOBAHNA MNPOUCXOANNN MPU CYLWEeCTBEHHO 60see BbICOKUX YPOBHAX. pu nojadve «TenekoMMyHUKa-
LMOHHOTOo» MMNyfnbca HapylweHUsa YHKLMOHUPOBAHUA OTMeYanucb Npu HanpsxeHun 4 kB (cummeTpuyHoe
HanpsxeHue). MNepekpbITUA HanpsXeHus Habnwganucb nNpyu HanpsxeHun 3 KB ANA «KOMOGUHMPOBAHHOI0»
N «TeNeKOMMYHUKaLNOHHOr0» UMMNY/bCOB, HO NOBPEXAEHNE UMENO MEeCTO TONIbKO Npu nojayvye «TefekomMmMmy-
HUKaLWOHHOTO» MMNybca.

Ha pucyHke 9 npeacTaBneH pa3beM RJ-45. noBpexAeHHbIi Npu NepekpbITUM HanpsHKeHns B Xofe uc-
nbiTaHWii Npu nojaye «TeNEKOMMYHWKALMOHHOIO» MMNyfnbca. JHeprus, Heobxogmmas ANA NOBpexXAeHus
nnatbl Ethernet, pasHa 4 [x. KomnbloTep He 6bi1 NOBpexAeH npu ucnoiTaHusax. Takum obpasom, 10Base-T
CyLW,ecTBEHHO MeHee BOCNpPUMMUMBA K BO3AENCTBUAM Aaxe npu 60n1ee BbICOKMX YPOBHAX U MPOBEAEHUN UC-
NbiTaHWU/ B CAMMETPUUYHOM pexume.

PucyHok 9 — Mpumep NoBpexaeHUs, BbI3BAHHOTO OANHOYHLIM UMMY/ILCOM «TeIEKOMMYHMKALIMOHHOTO» reHeparopa
npu HanpskeHun 4,5 kB
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6.3.2.3 PesynbTatbl ucnbiTaHunii EFT

B cepumn ucnbiTaHuit nog Bosgeictsnem EFT umnynbcbl nofaBasiucb Ha LWHYPbl 3N1EKTPONUTAHUSA BCEX
yeTblpex KOMMbOTEPOB C WMCMNO/Ib30BAHMEM WCMbITATENbHONW YCTAHOBKM C €MKOCTHbIMUW K/elaMy CBS3U Mo
IEC 61000-4-4. X0TAA OTMe4YeHbl HekoTopble HebnaronpuaTHble 3P eKTbl, HANPUMep HEMPOU3BOJIbHbIE ABU-
XEeHUs Kypcopa, nepesanyck komnbloTepa TpeboBanca He BO BCex crydasx. [pu HEKOTOPbIX UCMbITAHUAX
C KOMMbloTepaMn Mapkn «leHTUym» 3aBuMcaHue KOMMblOTepa C nocnegyolweil nepesarpyskoil oTMeyanochb
npu nogavye OAMHOYHbLIX UMNY/bCOB HanpskeHnem oT 2 fo 2.5 kB. 3Tn pe3ynbTaTbl 06bACHANNCL BO3HUKHO-
BEHWEM 3/IEKTPOMArHUTHOrO U3Ny4YeHnsa BHYTPU Kopnyca, 4TO NPMBOAM/O K U3MEHEHMNI0 COCTOAHUA NaMATK.
B 60/1bLINHCTBE C/ly4yaeB 04EBUAHO, YTO 415 MOYYEHUS BOCMPON3BOANMbIX HapyLWeHU A (YHKLMOHNPOBaHNA
KOMNbIOTEpPA HEOOXOANMO HAMPSKEHWE UCNbITaTeNbHOIO reHepartopa 6onee 4.5 kB.

Mpu npoBeAeHNN UCNbITAHWUI C Nofayell noMmex Ha NopThbl, MOAKAYAEMbIE K JTOKA/IbHON BblYNCNTENb-
HOl ceTu, ncnbiTatenbHbll reHepatop EFT HenmocpeACTBEHHO MOACOEAMNHANCS K KOMMNblOTEpaM (HanpskeHvne
Ha nopTax 6bl110 paBHO BbIXOAHOMY HanpsHKeHW0 WCMblTaTeNbHOro reHeparopa). MNpu aTUx ycnosusax oTme-
YeHbl BOCNPOU3BOAUMbIE HAPYLUEHNA PYHKLUOHNPOBAHUA UCTbITAHHBIX 06Pa3LL0B KOMMNbIOTEPOB A8 pasiny-
HbIX BUJOB MOPTOB U Kabeneii. B Tabnnue 3 nokasaHa 3aBUCMMOCTb Mexay HanpskeHuem EFT n uucnom uH-
XEeKTUPOBAHHbIX UMMYNbCOB, HEOGXOAMMbIX ANA HapyLeHUsa (YHKLMOHWPOBAHWUA KOMMNbioTepa (Npu nojadve
EFT Ha kabenu nokanbHoli cetn AppleTalk, nogKNIOYEHHOW K KOMNbIOTEPY «MakuHTow SE»).

PesynbTatbl, NpuBefeHHbIE B HUXHeN rpade Tabnunubl 3, MokasbliBaOT, UTO MPU WHXEKLUN OAUHOYHbIX
nmnynbcos EFT HapyweHna PyHKLNOHMPOBAHUA KOMMNblOTEPA OTMEYEHbI NN b NPy Hanpsxeuun 4,5 kB. npu-
yeM Ha 10 ucnbiTaHUn NPUXOAUTCA NULWb OAHO HapylweHne MYHKLUMOHMPOBAHUSA KoMMbloTepa. Mpu nHXek-
UMM Nepnoamnyecknx MMNynbCoB, Hanpumep nocriefoBaTeslbHOCTU M3 20 UMMYILCOB C YacTOTOW NOBTOPEHUA
1 kY. HapyweHns PYHKLMOHMPOBAaHMUA KOMMNbOTEPa HaYMHalTCa npu HanpsaxeHun EFT 2 kB. MNpu Hanpsxe-
HunM EFT 4 kB nofayva Kaxjoro naketa UMnyabCoB NPUBOAUT K HapyLIeHU0 (DYHKLMOHNMPOBAaHUSA KOMMNblOTEpa.
Mpun yactoTe nosTopeHuss EFT He meHee 10 kI'y HapyweHWUs YHKLMOHMPOBAHMSA KOMMbOTepa npoucxoaaT
npu HanpsxeHun 1500 B.

Tab6nuua 4 — Pesynbtarbl uHxekuun EFT B kabenu nokasbHOW BblumMcuTenbHoli cetn AppleTalk ¢ oTMeueHHoit 3a-
BMCMMOCTbIO YMcna HapyLUeHW (hyHKLMOHMPOBaHMSA OT Y1CNa UCNbITaTesbHbIX NocneoBaTebHOCTeN

UNCNo HapyweHUn yHKLMOHMPOBAHUA KOMMbIOTEPA YUC/IO UHXEKTUPOBAHHbIX

HactoTa nosTopeHus nocneposartenbHocTeil EFT

EFT. Kl'u/qmcno
UMNYyNbCOB npu ucneiTaTenbHoM ypoBHe EFT, B
OnocnepoBatenbHOCTH

1000 1500 2000 3000 4000 4500

1000/20 000 0/3 4/4 3/3 3/3 313 2/2

100,'2000 0/5 4/4 3/3 3/3 VcnbiTaHus 3/3
He NpoBOAVNCH

10/200 0/4 4/4 3/3 3/3 To xe 3/3

1/(20) 0/6 0/5 3/5 4/6 4/4 3/3

OAVHOYHbIE NMMY/bCbI 0/2 VcnbiTaHnsa 0/2 0/2 0/3 1/0

He npoBoaununcb

| | — oTcyTCTBME HapyLUeHWUi (PyHKLMOHNPOBaHMS.
| | — cnyyvaiiHble HapyLleHns yHKLMOHNPOBaHNKS.
— HapyLeHne PYHKLMOHNPOBaHWS NPY KaXKA0M MHXEKTUPOBAHHOI nocnefoBaTenbHocT EFT.

AHanormyHas 3aBMCMMOCTb YMCNa HapyleHNn PyHKLMOHMPOBAHNS OT YMcna UChbITaTeNbHbIX Nocne-
fJoBaTenbHOCTell nNpefcTassieHa B Tabavue 5, XoTA oTAeNbHbIE HApPYWeHUs PyHKLMOHNPOBAHNA UMET Me-
CTO flaxe npu HanpshkeHun 1 kB n oTMevaeTcsa [ONO/HUTENIbHASA 3aBUCUMOCTb OT 4acTOTbl NOBTOpeHus. OT-
MEeTUM. YTO Npu HanpsXeHun 2 KB BEPOATHOCTb HapylweHns MYHKLMOHUPOBAHUA npu Yyactote 1 MIL Huxe,
yem npu 100 kly. BepoATHOCTb achhekTa Takke HMXe npu yacToTe 1kl No cpaBHeHUto ¢ yactotTamu 10 uam
100 kl'u.
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Tabnuuya 5— PesynbTatsl nixekumm EFT B kabenn 10Base-T ¢ OTMEUYEHHOI 3aBUCUMOCTBIO YMcia HapyLLeHni dyHK-
LIMOHMPOBAaHKS OT YMCNa UCTbITaTe NbHbIX MOCneAoBaTe/IbHOCTER

UYncno HapyweHUit PyHKLMOHUPOBAHNSA KOMNbIOTEPA / YACNO UHXEKTUPOBAHHbIX
YacToTa nosTopeHus EFT, nocnejosatenbHocTeil EFT

k'y lyucno umnynecos

npu ucneiTatenbHom yposHe EFT. B
B NocfieoBaTeIbHOCTH

1000 1500 2000 3000 4000 4500

1000/20 000 o7 2/5 1/5 3/3 3/3 McnbiTanns
He NpoBOAM/IUCH

100/2000 719 3/3 3/3 3/3 2/2 McnbiTaHus
He NPOBOAUNNCH

10/200 6/8 1/3 3/3 3/3 2/2 McnbiTanus
He NpoBOAUNNCH

1/(20) 0/6 2/5 3/5 6/8 3/3 NcnbiTanusa
He NpoBOAMIUCH

OfVHOUHbIE MMMNY ILChI 0/2 McnbitaHns 0/3 1/3 0/3 4/4
He MPOBOAUNNCH

] — oTcyTCcTBME HapyLleHuiA (hyHKLUMOHUPOBaHMS.
] — cnyuyaliHble HapyLueHns yHKLUMOHUPOBAHMS.
] — HapyLueHne yHKLMOHMPOBaHUA NPU KadkAO0M MHXEKTUPOBaHHO nocneposatenibHocTy EFT.

B Tabnuue 6 npuBefeHbl pesynbTaTbl BO3AECTBMA OAUHOUYHBIX MMNYNbLCOB Ha kabenn 10Base-2. Mopo-
roBoe 3HayeHue BOCMPUUMUYUBOCTU MPU UHXEKLUN OAUHOYHBLIX UMMYNbLCOB paBHOo 2.5 kKB. CnefyeTt oTMeTUTh,
4YTo AN nokanbHoli ceTn 10Base-T aTo 3HauyeHne paBHO 4.5 kB, a ana AppleTalk — 6onee 4.5 kB.

Tab6nuua 6 — PesynbTathl nHxekumn EFT B kabenn 10Base-2 ¢ 0TMEYEHHOI 3aBUCYMOCTbLIO YMcna HapyLUEHW thyHK-
LIMOHMPOBAHKS OT YMC/a UCTbITaTe NbHbIX MOCneAoBaTe/IbHOCTER

Uncno HapyweHnin PYHKLMOHUPOBAHMUS KOMNbIOTEPA / YNCIO MHXKXEKTUPOBAHHBIX
nocnepoBatenbHocTelt EFT npu ucnsiTaTensHom yposHe EFT. B

YacToTa noBTopeHusa EFT,
qu! YNCNO UMNYNbLCOB
B MOC/e0BaTeNbHOCTN

500 1000 1500 2000 2500 3000 4000 4500

OAVHOYHbIE UMMNYLChI 1/6 3/6 3/6 4/6 3/3 3/3 6/6 4/4

| | — cnyuvaliHble HapyLeHns yHKLMOHUPOBaHMS.
| | — HapyLeHvie (hyHKLMOHUPOBAaHUS NPU KaX A0l NHXEKTUPOBaHHO nocnefoBaTensHocTy EFT.

6.3.2.4 BbIBOAbI MO B/AUAHUIO KOHAYKTUBHbIX NEPexXoAHbIX NpoL,eccosB

McnbiTaHua, NpoBefeHHble NPU OrpaHNYEHHbIX NMUKOBLIX HANPSHXXeHUAX, NOKa3blBalT, YTO BbICOKO3HEP-
reTnyeckne NpoLecchl, Takne Kak «KOMOUHUPOBAHHbIE» U «TeTeKOMMYHUKALNOHHbIE» UMMY/bCbl, NpeacTaB-
NS0T onpeAeneHHylo 0NacHoOCTb A4/15 /TI0KabHbIX BbIYNCANTENbHBIX ceTell Ethernet. Mpu ux nHxekuun B kabe-
NV noKanbHbIX ceTeli BO3MOXHO NoBpexjeHune nnat cuctem Ethernet. YuntbiBasi, 4To 4acToTbl ClieKTpasibHbIX
COCTaB/IAOLWMNX BbIGPOCOB HaNpsXeHUs He npesbiwawT 1 ML, faHHble NOMexu CBOGOAHO pacnpocTpaHs-
I0TCA NO 3TMM TuUnam Kabesneil nokanbHbIX ceTeil. MHxekuns EFT npepcrtaBnser cepbesHylo 0nacHoCTb A/s
NoKanbHbIX CeTeld, Bbi3blBas HapylweHUs (PYHKLUVOHNPOBAHUSA KOMMNbIOTEPOB MNP OTHOCWUTENbHO HWU3KOM Ha-
npsxkeHun nomex (o1 1,5 o 2 kB). laHHble UMNyNbCbl BYAYT UCMbITbIBATL 3aTyXaHne nNpu pacnpocTpaHeHun
no kabenam kateropuu 5, HO 3TO 3aTyxaHue ABnsetcsa npuemnembiM (30 % Ansa paccToaHus 50 m).

UTo KacaeTcs MHXeKUUN nepexofHblX NPOLEecCcoB B CETU 3/IEKTPONUTAHUA, TO OTpaHNYEHNA BbIXO[-
HbIX HaMps)XXeHWn cTaHAapTM30BaHHbIX UCMbITATe/IbHbIX €HEpPaTOPOB He MO3BOAAKT NOAy4YnTb 3ddek-
TUBHble pe3yfbTaTbl, XOTA HapylweHUsa (MYHKLNOHUPOBAHUA npu Bo3gelicTBun EFT oTMeuyeHbl npu Hanps-
XeHUN 2 KB. Mpu NHXEKLUN «KOMOUHUPOBAHHbLIX» U «TENEKOMMYHUKALNOHHbIX» UMNY/bCOB HaNpsXxeHne
Ha Harpyske He npesbiwaeT 1 kB, B pesynbTaTte 4ero NoBpexgeHnii KOMNbIOTEPOB N HapyLWeHUn nx PyHk-
LMOHNPOBAHNS He OTMEYEHO.
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6.3.3 KOHAYKTUBHbIE UCNbITAHUA B 34aHUAX

[MoBbIWEeHHOe BHUMaHWe B nocnefHne rogbl yaenaeTcs BO3MOXHOCTU YMbILLIEHHOTO CO34aHnsA npecTyn-
HUKaMW MU TeppopucTaMy 3N1eKTPOMArHUTHbIX KpaTKOBPEMEHHbIX NPOLLECCOB AN1A HapYyLWeHNs HOPMasibHOW
paboTbl KOMMEPUYECKNX N UHbIX OpraHn3aunii. MHOrme n3 paccMaTpuMBaeMbiX B HACTOsLEee BPeMS Yrpo3 Tako-
ro poga npegycMartpuBaloT BO3MOXHOCTb CO3[aHNSA B 34aHNAX BbICOKOYACTOTHbIX 3/IEKTPOMArHUTHbIX NONEN.
OfHako BEpOATHbI U ApYyrvMe yrposbl, BKOUHAKOLWME WUHXEKLMUIO KOHAYKTUBHbIX MEPEexoAHblX 3/1EeKTPUYECKUX
npoueccos B kabenu anekTponuTaHusa, BXoAsWMe B 3[aHue, Npy yC/A0BUM YTO AOCTYN K Takum kabensm He
orpaHunyeH.

Hwuxe npusefeHbl 0606LULeHHble CBeAeHNA 0 paboTax, B KOTOPbIX NPOBOAMNACE UHXEKLUA Nepexos-
HbIX CUTHANOB Pa3/inyHbIX BUAOB B kabenu anekTponutaHus, Bxoasuwme B 3gaHune (cm. [47]. [48]). Lienbto
3TuX paboT 6b1/10 UccnefoBaHne xapakTepucTUK pacnpocTpaHeHnsa AaHHbIX NepexoAHblX CUTHaN0B OT BBO-
[a B 3flaHne 0 HAaCTEeHHbIX WTENCeNbHbIX PO3ETOK BHYTPUW 34aHusa. Kpome toro, B [47]. [48] uccneposannchb
BMAbl MepexoAHbIX NPoLeccoB, AEeACTBYOWNX B 3/1€KTPUYECKOW CeTn, CNOCO6HbLIX Bbi3BaTb NOBPEXAEHNE
KOMnbloTEpa.

6.3.3.1 WcnbiTaTenbHaa yctaHoBka

McnbiTaHna NpoBOAMANCE B 5-3TaXHOM 34aHUKU, PALOM C KOTOPbIM YCTaHOB/IEH CUI0BOI TpaHcdopma-
Top 10 kB/380 B. coeaAnHeHHbIN No AenbTa-06pas3Hoii cxeme, MOWHOCTbIO 1 MBT, kak noka3zaHo Ha pucyHke 10.
McnbiTaTenbHas ycTaHOBKa Bk/toYana B ce6s rnaBHbIii pacnpegenuTenbHblii WUT 34aHUsA U pacnpegenutenb-
Hble WKUTbl Ha 3Taxax. MismepeHns NnpoBOAUMINCHL HA 1-M U 4-M 3Taxax.

TS — TpaHcdhopmaTtopHas nogctaHyuna. MSB — rnasHblii KOMMYTaALMOHHbIN WUT; FSB — 3TaXHblii KOMMYTALWOHHbIW WNUT
REE — ypaneHHblii 3azemnsaownii anektposa; EES — 3asemnsiowas cuctema TpaHcopmaTopHoil nogctaHymu:
N,. A2 — mecTa NpoBeAeHUs N3MepeHuii

MpuMeuyaHne — ITakXW 34aHUA 0603HAYEHBI: HUKHUIA 3TAX — HA3EMHbIN; cneayrowmii 3a HUM — 1-ii aTax;
cnenytoLmnii — 2-1 aTax U T. 4.

PucyHok 10 — OnucaHue aKcnepyMeHTa Mo UHXEKLWM KOHAYKTVBHBIX 3/1eKTPOMarHUTHbLIX NOMex

Mpu npoBefeHUN UCNbITAHWI VUMMYNbCbl UHXEKTUPOBASNCH BO BTOPUYHYDO OGMOTKY CUI0OBOTO TpaHC-
thopmaTtopa. TpaHcthopmaTop 6bis1 06ecToueH A5 yao6cTBa NPOBEAEHNS UCMbITAHUIA, Tak Kak HeT nNpensT-
CTBUIA K MHXEKLUN NOMeX B YCNOBUAX pabounx HanpskeHUin Ha kabensx, BXoAsLWUX B 34aHue.

WHXeKuUss MMNynbCOoB NPOBOAMNACK:

- Mexay hasHbiM NPOBOAOM 1 1 HelTpasibHbIM NPOBOAOM;

- mexay hasHbIM NPOBOAOM 2 U HEUTPasibHbIM NPOBOAOM;

- mexay asHbIM NpoBOAOM 1 1 yAasieHHbIM 3a3eMSAIWUM 31eKTPOAOM;

- Mexay hasHbIM NPOBOAOM 2 M yAa/IeHHbIM 3a3eM/ISLWNM 31EeKTPOAOM;

- Mexay HelTpasbHbIM NMPOBOAOM U yAasleHHbIM 3a3eMS0WNM 3/1eKTPOL0M.
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N3mepeHusa B 34aHUN NPOBOAUMNCHL BO BCEX CAyYasax Mexay ha3HbiM NpoBOAOM 1 1 HeliTpanbHbIM Npo-
BOAOM B Pa3/IMUHbIX HACTEHHbIX WUTENCENbHbIX PO3ETKax Ha aTaxax.

WNHXeKTUpyeMble curHanbl BkAOYanu B cebs HenpepbiBHble KOMebaHUsa 1 UMNYNbCbl. XapakTepucTtu-
KA MMMY/NbCOB U3MEHS/INCb, HO B OCHOBHOM BpPEMS HapacTaHus UMNY/bCOB 6b1/10 30 HC NpW ANUTENBHOCTU
Mexay 30 HC 1 10 mKc. yacToTa noBTOpeHus 5 I'y. B Touke MHXeKuUn amnamtyga uMnynbCoOB cocTaBisfna
1500 B. O4eBUAHO, YTO UHXEKLMA MMMNYIbCOB amnanTygoii 1.5 kB He Morna Bbi3biBaTb NOBPEXAEHNE U30-
NAUMKN B 3N1eKTponpoBoke 3aaHuns. MNpu nogadve HenpepbiBHbIX KoebaHnit NCNOb30BaMCh YaCTOTbl MeXAy
500 My v 1 Mrly,.

6.3.3.2 Pe3ynbTaTbl UCNbITAHUA B 34aHUSX

OueBMAHO, YTO HaWMeHbllee 3aTyxaHue curHana Ha nyTu OT BXOJa B 3[aHWe [0 HACTEeHHbIX LWTen-
CeflbHbIX PO3eTOK ByfeT MeTb MEeCTO, eC/IN U3MEPEHUNA HAMPSXKEHUA N UHXEKLUIO CUTHANa NPoBOAAT MexXay
OA4HUM U TeM Xe (ha3HbIM NPOBOAHUKOM WM HeWTpasbHbIM NPOBOAHMKOM. B Xo4e ncnbiTaHWii BbIABAEHO, YTO
3aTyxaHue MMeeT MUHUMAasIbHOEe 3HayeHne Npu Hanbonblien gnuTenbHocTU umnynsca (10 mkc). Mukn 3aTty-
XaHusa oTcyTcTBOBanu. Npu npoBefeHnn UCNbITaHWA C UCTOYHMKOM HEenpepbIBHbIX KoNebaHnin 3atyxaHue yBe-
NINYNBANOCh C POCTOM YacTOTbl NPV MakCMmMasrbHOM 3HavyeHun 3aTyxaHunsa 5 gb Ha yactote 1 MIy. Bbisenexo,
4YTO MPU UCNO/SIb30BAHUMN MOBbLIWEHHbIX YAaCTOT paccoriacoBaHWe NOJIHbIX COMPOTUBAEHUIA U MOBbIWEHHbIE
WHAYKTUBHbIE NOTEPU NPUBOAAT K POCTY 3aTyxaHus.

Mpw npoBepke ahPEKTUBHOCTU CBA3N MEXAY pasNINYyHbIMU ha3HbIMU NMPOBOAAMW BbISIBJIEHO, YTO MpU
MNHXEKLMN CUTHANOB Mexay ha3HbIM NMPOBOAOM 2 U HElTpasbHbIM MPOBOAOM U NPU U3MEPEHUN Mexay dhas-
HbIM NpoBOAOM 1 U HelTpasbHbIM NPOBOAOM 3aTyxaHue paBHo oT 30 Ao 50 b Ha uacToTax mexagy 0.1 wu
1 Mlu. Mpwn aToM Habnganuchb peskne pes3oHaHcbl Ha YactoTax 250 1 900 kI'u. Mpu NHXeKLMK CUTHana Mex-
Ay hasHbIM (MK HelTpanbHbIM) NPOBOAOM W yAaNeHHbIM 3a3eMAAIWUM 3N1EKTPOAOM U U3MEPEHNUN MEXAY
hasHbIM NpoBoAOM 11 HelTpanbHbIM NMPOBOAOM 3aTyxaHWe B TOl Xe nonoce 4actoT paBHO 40 ab.

6.3.3.3 NCTOYHUKM NUTAHUA KOMMNblOTEPA

BTopas yactb paboT, onucaHHbIX B [47]. [48]. BkNtoYana B cebs nccnenoBaHms ya3BuMOCTM UCTOYHUKOB
NUTaHWS KOMNbIOTEPOB NPW MMNY/bCHbLIX NEPexoAHbIX npoueccax B Kabene anekTponuTaHusa. Tak Kak ACHO,
4YTO Npu NpegHamepeHHOM BO34elCTBUM Hanbonee BEPOATHbI NOBPBXaABHUS U OTKasbl B cxeMe hunabTpa cu-
NIOBOT0 NUTAHUA, NPOBEAEHbl UCCNeA0BaHNA TpexX pas/InyHbIX CXeM uibTpa CUI0BOr0 NUTaHUsa — ANA Ma-
NON Harpyskn (HOMUHaNbHOW MowHOCTb 200 BT), gna Harpysku cpegHein mowHocTtu (oT 500 go 800 BT) 1
NPOMbILW/IEHHOTO hunbTpa.

MccnepgoBaHus npoBefeHbl NPU pas/iInyHbIX XapakTepucTmkax BXOAHbIX UMMY/IbCOB MPU UHXEKLUN No
cxeme «@asHblii NPOBOAHUK — HEWTpasibHblii NPOBOAHUK» Ha WITENncenbHOlM BUAKE. PacCMOTpeHbl HeNuHel-
Hble U napasuTHble 3/1eMeHTbl (PUIbTPOB CETEBOro NUTaHUA. Pe3ynbTaTbl aHanmM3a nokasanun, 4To Npu UHXeK-
LN MMNYNbCOB ANNTENbHOCTbIO 100 MKC AO/MKHBI 6bITh Criefytolme achdekTbl:

- Npo6oi KoHAeHcaTopa hunbTpa — NPy HaNpsXeHun umnynbsca ot 3 Ao 4 kB;

- Npo6oii BbINPSIMATE/IBHOTO AMO0AA — MPW HaMPsHXKEHUW umnynbca oT 5 40 6 kB;

- nepeHanpsxeHue Ha ouNbTPe BbINPAMUTENA — NPU HaNPsHXXeHUN uMmnynbca ot 3 40 4 kB.

Mpw npoBefeHUn UCNbITAHN ANA NPOBEPKU OTAENbHbLIX pe3ynbTaToB AaHHOTo UccnefoBaHna Ha BXOA-
Hble pa3beMbl UCTOYHMKA MUTAHUA nojasBasincb UMNYNbCbl C XapakTepucTukamu, NPUHATLIMU Npu nposefe-
HUW pacyeToB, HaYMHas ¢ HanpshxeHns 3 kB. Mpo6oii KoHAeHcaTopa NPOUCXOAN B CXEME NPU HANPSXeHUN oT
4.2 po 5,6 KB. 4TO HECKO/IbKO BbIlle pacyeTHbIX faHHbIX, HO B Mpejenax TOYHOCTW pacyeTos.

[Ana npoBepkn kavecTBa (PYHKLMOHMPOBAHUA KOMMblOTEPA MNPU MCMNO/b30BAHUW MNPOMbILLIEHHOTO
hunbTpa B CXeMy nogaBanucb UMNYNbCbl ANUTENbHOCTbI 50 MKC. Mpu McCnbITaHMAX BbISBMIEHO, YTO OTKa-
3bl MCTOYHMKA MUTAHUA KOMMbIOTEPA MMEKT MECTO NPU MHXEKLUN MMNYNbCOB HanpsxeHnem 6 kB. B cxeme
hunbTpa UCTOYHMKA NMUTAHWUA BbISIBJIEHBI NOBPEXAEHUS: ABYX AMOA0B; TEPMOKOMMNEHCUPYIOLLEro pesucrtopa
1N npegoxpaHutens. MpoBeAeHHbIR aHann3 BAUSHUA ANNTENBHOCTU MUMMNy/bca Ha 3hhekTMBHOCTL BO3AEN-
CTBMA nokasas, YTo Npu ANNTENBHOCTU UMNYAbca 1 MC OXunaaeMblii ypoBeHb 0TKa3a MOXeT 6bITb OT 1 40 2 KB.

6.3.3.4 O606LWWEeHHbIe pe3y/bTaTbl KOHAYKTUBHbIX UCMbITAHUIA B 34aHUAX

PesynbTartbl UCNbITaHWii, NpefcTaBrieHHble B [47]. [48]. cBMAeTeNbCTBYIOT O TOM. YTO HaNpPsHKeHUs, UH-
XeKTupoBaHHble B Kabenu, BBOAMMbIE B 3aHNe, MOryT pacnpoCTPaHATbLCA C MasbiM 3aTyXxaHMeM B NpoBojax
3/1eKTPOYCTaHOBKMN 3[aHNsa faxe Npu Hanunm HeCKONbKUX pacnpefennTenbHbiX WUTOB B 34aHun. Manoo 3a-
TyXxaHue npu pacnpocTpaHeHUn NCNbITbIBAT HEMPEPbIBHbIE KoNleb6aHnsa yacToTol meHee 1 MY 1 MMNynbCbl
AnuTenbHOCTb0 6onee 1 MKC.

XOTSA BOMPOCHI, OTHOCALLMECH K HAPYLIEHWUIO U30NSAUUN 3/IEKTPONPOBOAKN B 34aHUN NPU UHXEKUUN Ha-
npsXeHuii. HenocpeAcTBEHHO B [47], [48] He 3aTparnBanuncb, MOXHO nonaratb, YTO NMKOBOE 3HAYEHME Hanps-
XeHua Nnpo6os N301AUMM HOPpManbHOW 31EeKTPUYECKOn NPOBOAKM MOXET 6bITb He MeHee 10 kB.
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Mpn paccMOTpeHNn BOMPOCOB YSA3BMMOCTW KOMMNbIOTEPOB pe3ynbTaTbl aHanm3a U NpoBeAeHHbIX orpa-
HUYEHHbIX UCNbITAHUI NOKA3bIBAKOT, YTO UCTOUYHUKN MUTAHUS KOMMNbIOTEPOB, B YACTHOCTU BXOAHbIE (DUNBTPSI,
YSI3BUMbI K UMMy/bCam AUTENbHOCTbI0 50 MKC Npu HanpsbkeHun 6 kB. BbluuMcneHus nokasbiBatoT, 4TO Npu
BO3/e/iCTBMU UMMNYNbCOB A/IMTENBHOCTbIO OKONMO 1 MC NOBpexAeHns 6yayT UMeTb MECTO NpU HanpsXxeHuu ot
1p0 2 kB. B uenom pesynbTathl paboTbl CBUAETENLCTBYIOT O TOM, UTO B Kabenu 3NeKTPOYyCTAHOBOK 34aHui
BO3MOXHO VMHXEKTUPOBATb CUTHANbl NPU 3HAYNTENIBHOM HanpsHKeHWU. VIHXeKTMpPOBaHHbIE HaMNpPsHKEHUS pac-
NPOCTPaHSITCSA C ManbiM 3aTyXaHUeM B KabGensix 3N1eKTPOyCTaHOBKMN 3,aHNsA 1 CNOCO6HbI Bbi3BaTh NOBpeEXAe-
HWA UCTOYHWKOB NUTAHUS KOMMNbIOTEPOB.

6.4 HapyweHns QPyHKLMOHUPOBAHNSA NOTMYECKUX CXeM (npekpaujeHne PyHKLUOHUPOBAHUSA)

Han6onee BepoOATHbIM pe3yNbTaToOM BAUSHUSA 3/1€KTPOMArHUTHbIX BO3AECTBUIA 60MbLIOVA MOLWHOCTN Ha
CUCTEMbI SIB/ISETCA BPEMEHHOe HapyleHne PYHKLUMOHMPOBAHNSA BHYTPEHHUX LMPPOBbLIX CXEM, KOTOpOE BOC-
CcTaHaB/IMBaeTCsA CaMOCTOSITE/IbHO NOC/Ie OKOHYaHWA BO3AEWCTBNA, AN HapylweHne (MpekpaweHne) yHKLUK-
OHMpOBaHUSA, ycTpaHsieMoe nosib3oBaTesieM nyTem nepesarpysku (TOBTOPHOrO BK/IIOYEHUA 3/1€KTPONMTaHua).
MporHo3npoBaTth YSA3BMMOCTb CUCTEMbI B OTHOLIEHWNMN AaHHbIX BUAOB HapyLleHUid YHKLNOHUPOBAHUS focTa-
TOYHO C/IOXHO M3-3a HeonpejeneHHOCTH:

a) COCTOSIHMA IOTMYECKUX CXEM U BbIMOMIHAEMbIX MMW onepauuii B MOMEHT 3/1eKTPOMarHUTHOro BO3-
aelicteus:

b) COCTOSIHUS CBSI3Y B/VAIOLLETO 3/1EKTPOMArHMTHOTO MO C CUCTEMOI, KOTOPOe 3aBMCUT OT 60/IbLIOTO
yucna pasnnMyHbix NnapamMeTpoB, 3HAYEHNS KOTOPbIX HEN3BECTHbI;

C) 3Ha4yeHuWil yaaneHns cuctemMbl OT UCTOYHMKA 3/1IEKTPOMArHUTHOTO BO3JeNCTBUS 1 OpueHTaLumn cucTe-
Mbl OTHOCUTE/IbHO UCTOYHMKA, KOTOPbIE, KaK MPaBuio, HEN3BECTHbI;

d) cTeneHn uamMeHeHus yA3BMMOCTM 06beKTa Npu nepexofe OT OAHOW MOAENN CUCTEMbI K APYTOiA.

MoaToMy NpMMeHeHWe aHaNUTUYEeCKNX MeTOAOB A8 BbIABMIEHUS BO3MOXHbIX HapylWweHUd pyHKUn-
OHMPOBAHUSA CUCTEM NPU 3/1€KTPOMArHUTHbLIX BO3JEWCTBMAX 3aTPYAHEHO, U AN NOHUMaHMA 3 eKToB
9/1eKTPOMAarHUTHbIX BO34eNCTBUIA 60NbLLIOA MOLHOCTA Ha CUCTEMBI HEOBXOAMMO NPOBEAEHNE UCMbITaHU
cucTem.

BmecTe c TeM. MCXOAA M3 M3BECTHbIX 3HAUYEHWI HANPSHXKEHW Nepek/IloYeHn i B IOTMYECKUX Cxemax,
CyllecTByeT BO3MOXHOCTb YCTAHOBUTb TpeboBaHue K cucteme, 3akaovarlieecs B TOM, YTOObl HanpskeHne
no60ro curHana, BO3HMWKaOLEro B CUCTEME B pe3y/ibTaTe 3/1eKTPOMArHUTHOro BO3AeiCcTBUA 6ONbLIOK MOLL-
HOCTU, 6bIJI0 3HAYMTENIBHO MEHee, YeM HOPMasibHble HaMpsHXXeHUs NepekYeHnii nornyecknx cxem. Peanu-
3auuMsa 4aHHOTro KOHCepPBaTMBHOIO NoAX0Aa MOXeT NPUBECTN K U3NNLIHEN 3alnLeHHOCTN cucTembl. OfHaKo B
cucTemax BbICOKON KPUTUYHOCTU faHHbll NOAX0 MOXeT 6blTb MPUHAT B KA4eCTBE OCHOBHOTO Npu 3aliuTe oT
371EKTPOMArHUTHbIX BO3AEWCTBMIA 60/bLLIOI MOLLHOCTU.

7 KoHuenumu 3awmTbl OT 31EKTPOMArHUTHbIX BO3AEACTBUIA 60bLLOWA
MOLLHOCTY

B pasgenax 4—6 ykasaHo, YTO 3/1eKTPOMArHMTHble BO3AEeNCTBUSA 60NbLWONM MOLWHOCTM HA CUCTEMbI MO-
ryT NpMBECTU K cneayloumnm pesynbTatam (B nopsagke ybbiBaHWA XeCTKOCTU BO3AelCTBUA):

a) NOCTOSIHHOMY (DM3NYECKOMY MOBPEXEHWUIO;

b) MNOCTOAHHOMY NMpeKpaLLEHUI0 BbINO/THEHNS YCTAHOBMEHHON hYHKLMK;

C) BPpEMEHHOMY NnpekpaLLeHNt0 BbINOMHEHUS YCTAHOBNEHHOW hyHKLMK;

d) yxyAweHuno xapakTepucTuk pyHKLMOHMPOBaHUS;

€) BPEMEHHOMY HapyleHuo (PYHKLULMOHUPOBAHWS, KOTOPOE MOXET ObiTb YCTPaHEeHOo AelicTBUAMU one-
paTopa.

B HekoTOpbIX cAyyasax MOXeT noTpeboBaTbCs 3aWUTUTbL CUCTEMY OT 3NE€KTPOMArHUTHbIX BO3AelCTBUI
60/1bLWONA MOLLHOCTK.

B HacToswem pa3sgene npuseseH 0630p pas/IMYHbIX CXEM 3alyUThI.

7.1 CTtpaterus Bbibopa ypoBHeli 3alNLLEHHOCTN

BaxHelilwel cocTaBHOI YacTbio MEPONPUATMI MO 3aLUTe OT 31EKTPOMArHUTHbIX BO3AeNCTBMI 60MbLUO
MOLLHOCTMN ABNseTCA 060CHOBaHNe Heo6X0AMMOli cTeneHn cTolikocTu cuctembl. CTOMKOCTb CUCTEMbl 06bIYHO
BblpaXatloT BEPOSATHOCTbIO OTkasa (MpekpalieHus BbIMOSIHEHUS YCTAHOB/IEHHONW (DYHKLUW) NPU KOHKPETHOM
3/1eKTPOMarHMTHo obctaHoBke. HeobxognMas cTeneHb CTOWKOCTM CMCTEMbl AO/DKHA ObiThb OnpefesieHa Ha
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CTaTUCTMYECKOW OCHOBE. YYuTbiBas Heonpee/sIeHHOCTU M3MepeHuii NnapamMeTpoB 3/1eKTPOMArHUTHbIX Monew,
BO3/eCTBYIOLNX HA CUCTEMY, U U3MEHEHUS NapaMeTpOoB CUCTEMbI.

HekoTopble cucTeMbl MOTYT 6bITb OTHECEHbI K «CUCTEMAM KPUTUYHOTO (DYHKUMOHUPOBAHUA». NS yka-
3aHHbIX CUCTEM AO/MKHbI 6bITb YCTAHOBJIEHbI AOCTATOYHO XeCcTKne Tpeb6oBaHNA K BbDKMBAEMOCTU Npu anek-
TPOMarHWTHbIX BO3JeNCTBUAX 60/blWON MowHOCTU. O60CcHOBaHMe TpeboBaHWii K BbDKUBAEMOCTU CUCTEMbI
ABNSETCHA CMOXHbIM W [O/KHO NPOBOAUTHLCA Ha OCHOBE CTATUCTUUYECKUX PEelleHuii C yueToM CleHapueB Ha-
nafjeHuns. cTOUMOCTU U T. 4.

[nsa Toro 4To6bl OLEHNTL HEO6XOAMMOCTbL NMPOBELEHNA MEPONPUATUI NO 3allnUTe OT I/IeKTPOMArHUTHbIX
BO3/elicTBMI 60NbWOK MOWHOCTN, TPe60BAHNA K BbDKMBAEMOCTW CUCTEMbI [O/IKHbI OblTb YCTAHOB/EHbI C
yyeTOM ee B3anMOAeiCcTBMA C APYTMMU KOMMOHEHTamMu UHPaCTPYKTypbl, BKAOYaLWweli B ceba fgaHHY cu-
cTemy.

Hanpumep, ecnu paccmaTpvBaemas cuctema npejcrasnseT co6oii cuctemy cBsisu, obecneumsaroLlyto
ynpaB/ieHne N KOHTPO/b B CUCTEME TpaXAaHCKOW 060POHbI, ce (PyHKLMOHMPOBaHNE SABNSETCA KPUTUYHBIM
Ans obecneyeHnss PyHKLUOHMPOBAaHUA BCel cuctembl. C Apyroit CTOPOHbI, eCNn PYHKLNMOHUPOBAaHUE [laHHOA
CUCTEMbI HE KPUTUYHO (HanpumMep, CBSA3aHO C NPUroTOB/IEHNEM Kodie), TpeboBaHUA K ee BbXUBAEMOCTN MU-
HUManbHbl. [To3TOMY Npu onpegeneHnun TpeboBaHWii K 3alynTe OT 3/IEKTPOMArHUTHbIX BO3AeNCTBUI 60bLION
MOLLHOCTN Heobxoauma feTasibHas oueHKa MYHKLMWIA, BbINOMHAEMbIX KOHKPETHON CUCTEMOIA.

BaxHO Takxe NoHMMaTb, YTO 06CTAHOBKA 3/1EKTPOMArHUTHOTO BO34eNCTBMNA 60/bLION MOLWHOCTYN SAB-
nseTcs N0KannM30BaHHO (B MPOTUBOMNO/IOXKHOCTL 06CTAHOBKE BLICOTHOTO A4E€PHOr0 B3pbiBa). 3TO O3HAuaerT,
4yTO ANA pacnpefiesieHHblX U B3aMOCBA3aHHbIX CUCTEM BEPOSATHOCTb OTKasa npu o6CTaHOBKe anekTpomar-
HUTHOTO BO3JeNCTBMNA 60MbLION MOLHOCTN MOXET 3HAuYMTeNlbHO OT/IMYaTbCA OT BEPOSATHOCTU OTKasa u3-3a
BAMAHUS IMU BAB. OT0T hakT fo/KeH 6bliTb YYTEH NpU peweHnn o 3awute obpasya o60pysoBaHusa oT
3/1eKTPOMArHUTHOrO BO3/AeicTBUSA 60/MbLIOK MOWHOCTM U TpebyeT TwaTtenbHO OueHMBaTb TpeboBaHUsA Mo
3auure.

7.2 0O630p MeTOA0B 3alNTbl OT 3/IEKTPOMATHUTHbLIX BO3A4ENCTBUI 60MbWON MOLHOCTK

Ecnu B pesynbTtaTe NpoBeAEHHOr0 aHanu3a Wau UCNbITaHU cucTemMbl BblsiBleHa HEO6X0AUMOCTbL 3a-
WNTUTb CUCTEMY OT 3/1IEKTPOMArHUTHbIX BO3A4ENCTBMIA 6OMbLUIOK MOLHOCTU, CiefyeT yunTbiBaTb BO3MOXHOCTb
NPUMEHEHNS HECKOIbKUX METOA0B, BKIKOYAS:

a) 3aWunTy KOHKPETHOW CUCTEMbl OT 3/1eKTPOMAarHUTHbIX BO34eNCTBUIA.

b) KOHCTpyMpOBaHWEe TeXHWYEeCKnX CPeAcTB M cO3faHue NporpaMMHOro o6ecneyeHus, yCTONUMBBLIX K
0TKasaM OTAe/NIbHbIX 31EMEHTOB:

C) MOHWUTOPWHI OKpYXatoleh 06CTaHOBKMN C LLeNb0 BbISIB/IEHUS 3/1€KTPOMArHMTHbLIX BO34eNCTBUIA 60Mb-
WO MOLWHOCTH;

d) ob6ecneyeHne hunsnyeckoli 6€30NacHOCTN CUCTEMBI;

€) M36bITOYHOCTb CUCTEMbI NPU BbINOSTHEHUW YCTAHOBNEHHbIX (DYHKLWIA.

MeToA NO MepeyncaeHnto a) B 3HAUYMTENIbHOW CTeNeHn aHanorMyeH MeTojam 3aluTbl cuctem ot MU
BAB (cm. 1EC 61000-5-6). laHHbI/A MeToA BKIOYAET B Ce6SA: KOHTPO/b 3NE€KTPUYECKON KOHurypauum cu-
CTeMbl A1 YMEHbLIEHUS CBA3M C BHEWHWMU 31€KTPOMArHUTHBIMKU MNOMSIMU, NOBbIWEeHUEe 3P PEeKTUBHOCTH
3KpPaHWpPOBAHNS CUCTEMbl MyTeM 06paboTKM anepTyp M TOYEeK MPOHUKHOBEHWNA KOUAYKTUBHbIX BO3AENCTBUI B
cucTemy, yCTaHOBKY YCTPOMCTB 3alyUTbl OT UMNY/IbCHbIX NEepeHanpsHXeHnii B Toukax Bxoaa.

Tak Kak MHOrMe cUCTeMbl SIBAAIOTCA LU(POBbLIMU, CYLLEeCTBYeT BO3MOXHOCTb CHU3UTb BEPOATHOCTb
HapylweHNs PYHKLNOHNPOBAHUSA CUCTEMbI NPU HU3KUX YPOBHAX 3/IEKTPOMArHUTHbLIX BO34elicTBMIA 60/bLIONA
MOLLHOCTM 3@ CYET NPUMEHEHNA METOA0B KOHCTPYMPOBAHUA TEXHUYECKUX CPEACTB U CO34aHMa nporpamMmm-
HOro obecneyeHuns, yCTOMUUBBLIX K OTKa3aM OTAE/bHbIX 3/IEMEHTOB [CM. nepeyncneHne b)]. LaHHbIi meToa,
0fHaKO, HEMPUMEHUM ANS 3alnuTbl OT (PU3NYECKUX MOBPEXAEeHW nNpu BO3AECTBUN 3N1EKTPOMarHUTHbIX
nonei.

MeTon 3aluTbl N0 NEPEYUC/IEHNIO C) 0COGEHHO NOMEe3eH MNpPU NOBTOPSAILWMNXCSH 3/1€KTPOMAarHUTHbIX
BO3eliCTBUAX 60/MbLION MOLHOCTU. B COOTBETCTBMM C faHHBIM METOAOM COGCTBEHHUK COOPYXEHUS MOXeT
NpPoOBOAUTL MOUCK MCTOYHUKOB 3/1€KTPOMArHUTHbIX BO34ElCTBUIA 60MbWONA MOWHOCTU. Hannume MUCTOYHUKA
03HavyaeT HanajeHue Ha coopyxeHue. NpoBefeHNE MOHWTOPUHIA MOXET ObiTb MOME3HbIM elie W noTomy,
YTO MCTOYHWK 3N1EeKTPOMArHUTHbIX BO34elCTBUNIA 60/bLIOM MOLWHOCTM C 60/bLUOJ BEPOSATHOCTLIO AO/KEH Ha-
X04nTbCSA NO6AN30CTM OT 06beKTa BO3AelNCTBUSA.

MeTon no nepeuncnexuto d) sBNsSieTCA NPEBEHTUBHbLIM W HaANpaB/ieH Ha UCK/KYeHMe focTyna B MecTa
noTeHUManbHOro HanafeHns Ha cucTemy.
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HakoHel, MeToA BBeAEeHUsI 36bITOYHOCTU MO MEepeyncrieHnto e) yMeHbluaeT yA3BMMOCTb CUCTEMbI, Ha-
npumep 3a cYeT TOro, 4To noAcuctema, PyHKLMOHUPOBAHUE KOTOPOI/ HapyLleHo, 3aMeHsieTcs UAEHTUYHOM
noAcucTEMON, 3aLULLLEHHON OT 3/1EKTPOMArHUTHbIX BO3AENCTBUIA.

7.3 Peanusauus 3awutbl OT 3/1EKTPOMATHUTHbLIX BO3/4€ACTBUI 60/bLWONA MOWHOCTK

B3anmopeiicTBMe 31eKTPOMArHUTHbIX BO34eCTBUIA 60MbLIOA MOLLHOCTU C CUCTEMOI MOXET 6biThb B Lie-
NI0M npeAcTaB/ieHO NPOMN3BeAEHNEM (DYHKLUWI Nnepegayn nocnefoBaTesibHbIX 3BEHbEB, 3aK/HOUYEHHbIX MeXay
NCTOYHUKOM 3/1€KTPOMArHUTHbIX BO3AENCTBUIA 6ONbLUIOK MOLWHOCTA M NOPTOM CUCTEMbI, MOABEpPraeMbiM BO3-
feicTBuio (HanpuMep, KOMMNOHEHTOM) (CM. PUCYHOK 6). [N Takoro myTu B3aMMOLelCTBUS MOXET ObiTb MPO-
Be[EeH aHann3 oTAeNbHbIX 3BEHbEB, OnpeAeneHbl X MyHKUMM nepegayun, a 3aTem MOXeT ObiTb onpepesieH
pe3ynbTaTt BO3AeiNCcTBMA Ha cuctemy. 3710 6onee getanbHblli, HO BMECTe ¢ TeM 1 60/1ee CNOXHbIM Nnoaxos, Yem
noAxoA, OCHOBAaHHbI/ Ha ydeTe MecT «yTeuku» B aKpaHe v NpUMeHeHun hunbTPoB B kabensx.

Mcnonb3ys NOHATUE «TONOMOTUA CUCTEMbI», BBEAEHHOe B COOTBETCTBUMN € 6.1, y4OBHO OTHOCUTbL NyTH
3N1EeKTPOMarHMTHOro NPOHMKHOBEHUA K «HAMEPEHHO CO34aHHbIM» U «KHEHaMEPEHHO CO3L4aHHbIM».

Kak nokasaHo Ha pucyHke 11, HaMepeHHO CO34aHHbI NyTb 3N1E€KTPOMArHMTHOTO NPOHUKHOBEHUA Npej-
cTaBfsieT coboii oTBepcTMe B 3/1IEKTPOMArHMTHOM 3KpaHe, Co3jaHHoe AN BBOAA MHgopMauum (CUrHanos),
3N1eKTPONUTaHNA, BOAbI, MEXAHWYECKNX YCUANIA UK ANS NpoXxofa nepcoHana B 3KpaHMpoBaHHOEe nomelleHne
1 BbIxofda n3 Hero. Mpun TakoM onpegenieHn Heo6X0A4MMO OTHOCUTBL MYTU 3NEKTPOMArHUTHOTO NPOHUKHOBEHUA
BHYTPb 3KPaHWPOBAHHOW 060/104KN Yepe3 aHTEHHY, CU/I0BbIE U CUTHAsIbHbIE Kabenu, Kak nokasaHo Ha PUCYH-
ke 11, K HaMepeHHO COo3AaHHbIM MYTSAM 3/1EKTPOMArHUTHOr0 NPOHUKHOBEHMA. Takum 06pa3oM, NyTb 31EKTPO-
MarHMTHOro NPOHUKHOBEHUS Yepe3 N6yl anepTypy paccMaTpmuBaltT Kak HAMEPEHHO CO3faHHblIiA, ecnv anep-
Typa (OKHO, ABEpPb U T. .) HAMEPEHHO co3faHa B 3KpaHe A1 NPOXOXAEHNSA «MHAOpMaLUn».

rfrw fMHHIi mnuapo n 10 Tx
Huwwnwwun MOMLLISI GO/BLLION MOLLHOCTU
anMrpomvasivTLL 1

UuMHMN 10—l

BHWHMN
O6bLUYg,

Obarovcaall T n

PucyHok 11 — WnnocTpauma HamepeHHO U HEHaMEePEHHO CO3/aHHbIX NYyTel 3N1eKTPOMAarHUTHOIrO NPOHUKHOBEHUSA
NMPUMEHNTENBHO K TMNOTETUYECKOMY COOPYXEHUI0, NpeAcTaB/IeHHOMY Ha pucyHke 5

C Apyroii CTOPOHbI, MYTb 3/1EKTPOMArHMTHOTO NPOHUKHOBEHUSI Yepe3 anepTypy, o6pa3oBaHHyl0 B LUBE
Mexay ABYMS naacTuHamu akpaHa 060/104KM CUCTEeMbI, cleyeT OTHECTU K HEHaMepeHHO co3gaHHomy. MyTb
MPOHNKHOBEHUS 3/1eKTPOMArHMTHOrO NOMA Yepe3 HekauyeCTBEHHbI WM30AMpPYIOLWMIA MaTepuan Takxe npeg-
cTaBnsieT co6oii NpuMep HEHaMepeHHO CO34aHHOro NyTW 3N1EKTPOMArHUTHOTO MPOHUKHOBEHWS.

XoTa MexaHW3M CBSi3M NpU HaMepeHHO CO3AaHHOM MyTU 3/1IEKTPOMArHUTHOTO NPOHWKHOBEHUS YacTo AB-
nAeTcs W3BECTHbIM U pas/iMuHble IyHKUWM Nepefayn npu 3TOM ABAATCA U3BECTHbIMU NGO MOTyT 6biTb
paccuuTaHbl, 3alinTa faHHOro NyTM NPOHUKHOBEHWS, Kak npaBuio, sBnsieTcs 6osee CMOXHOW, Yem 3awuTa
HeHaMepeHHO CO3[aHHOro MyTW 3/1eKTPOMArHUTHOrO NPOHUKHOBEHUA. [N 3awWwmnTbl HEHAMEPEHHO CO3[aHHO-
ro MyTU 3/1EKTPOMAarHMTHOTO NPOHUKHOBEHNSA MOXET 6bITb NPMMeHeHa cTaHAapTHasA TEXHOM0rNa obecnevyeHns
OMC. ocHoBaHHas Ha NpYMeHEeHUN NpokIagoK, huIbTPOB, IKPAHUPOBAHHbIX Kabeneli N T. 4. ECIM UHTEHCKB-
HOCTb OXUAAEeMblX 3/IeKTPOMArHUTHbIX BO3feNCTBUI ABNSeTCS 3HAUYMTEeNbHON, HE06X0AMMO MHOrOypOBHEBOE
nMpMMeHeHne CpefCcTB 3aliKTbl, OJHAKO C NCMOMb30BaHNEM CTaHAAPTHbLIX TEXHOOTMIA.
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C Apyroil CTOPOHbI, ANS 3alUTbl HAMEPEHHO CO34aHHOM0 NYTW 3/1EKTPOMArHUTHOrO NPOHUKHOBEHMUSA Ya-
cTo 6biBaeT TPYLHO HaWTM noaxoAsiyme cpeicTBa 3alinTbl, Tak Kak 04HOBPEMEHHO AO/HKHO 6bITb 06ecneyeHo
NPOX0XAEHWNe MOIe3HbIX CUTHAIOB U OFPaHUYEHO BUSIHWE 3M1EKTPOMArHUTHbIX BO3A4eiCTBNIA 60NbLIOK MOL-
HOCTW.

LN 3alunTbl HAMEPEHHO CO34aHHOr0 NYTU 3/1EKTPOMArHUTHOTO NMPOHUKHOBEHUSI YAacTO paccMaTpuBalT
npUMeHeHne HennHelHbIX cxeM. OAHAKo ecin MMNY/bCbl 3/IEKTPOMArHUTHbIX BO3AEeWCTBMIA 6ONbLWONA MOL-
HOCTMW SIBNAKOTCA KPaTKOBPEMEHHbIMU, OTK/IUK YCTPONCTB 3aliMTbl MOXET 6blTb HEAOCTATOYHO GbICTPLIM ANS
TOro, YTO6bl MOMMOTUTL 3HEPrU0 umnynbca. OT HEKOTOPbIX BUAOB HAMEPEHHbIX NyTeil 3N1eKTPOMarHUTHOro
NPOHWKHOBEHUS [OCTATOYHO TPYAHO HAlTU afekBaTHble CNOCO6bl 3awnThbl.

Mpun paccMoTpeHnn mep 3awmnTbl HEOBXOAUMO YUUTbIBATb, YTO BbICOKOYACTOTHbI XapakTep 31eKTpo-
MarHMTHbIX BO34elCTBUIA 60NbLION MOLHOCTU 3aTPyAHSAET onpeaeneHne Hauxygwero acpdekra Bo3geicTeus
6€e3 NpoBeAeHNss MHOTOUYNCIEHHBIX N3MepeHunii. BMmecTe ¢ TeM 3aTpyAHsAeTCA U TpebyeT 3HaUNTe IbHbIX 3aTpaT
BpeMeHN NpoBefeHNe UCMbITAHWIA C Leblo NPOAEMOHCTPUPOBATL, YTO CUCTEMA HE ABNSETCA BOCMPUNMYNBON
npu N 6bIX yrnax Bo3geicTBua aNekTpomMmarHutHoro nons [49].

7.3.1 3awmta HamMepeHHO COo3JaHHblX NyTeil MPOHUKHOBEHUSA 3/1EKTPOMATHUTHLIX BO34EeNCTBUA
60NbLlWON 3HOPTUN

LN 3alunTbl CUCTEM OT 3/1EKTPOMATrHUTHbLIX BO3AelicTBUIA 60NbLIOK MOLWHOCTY C YCTAHOB/IEHHbIM YPOB-
HEM BbXXMBaHWA HEO6XOAMMO NPOBOAUTL 3aLLUTY HAMEPEHHO CO3AaHHbIX NYTei 31eKTPOMarHUTHOTO NPOHYK-
HoBeHWS. MpuMeHaeMble cpefcTBa 3alinTbl O/KHbI, C OAHOW CTOPOHbI, HE HapyLwaTb HOPMasbHOTO OYHKL Y-
OHMPOBAHUA CUCTEMBI, & C APYroli — He BbIXOAUTb U3 CTPOS NPY 3N1EeKTPOMAarHUTHbIX BO34eCTBMAX 60NbLIOW
3HEepPruun, ecnu faHHble CpeficTBa He CKOHCTPYMpPOBaHbl Kak cpefcTBa «OA4HOro yaapa», nofo6Hble naaskum
npefoxXpaHnUTensaMm.

MpoBeAeHNI0O MEPONPUATUIA 3aLLMTbI CNOCOGCTBYET TO, YTO NYTU CBSA3M NPU 3TOM, Kak NpaBuo, XopoLlo
M3BECTHbI M KOHTPONMPYLOTCA. HanpuMmep, paccMOTpMM TMNOTETUYECKNIA NyTb CBSI3W, NOKa3aHHbI Ha PUCYH-
ke 12a). [JaHHbI NyTb CBA3M MOXET OblTb NPeACTaBMEH NOC/eA0BaTeIbHOCTLI COEANHEHHbIX APYT C APYTroM
[BYXMNOPTOBbLIX CXEM, KaxAasi U3 KOTOPbIX MMeeT (hYHKLUI0 nepefaun 7, Kak NokasaHo Ha pucyHke 12b).

b) Uogeiw chpTiomii napagku

PncyHok 12 — Mpumep runoTeTnyeckoro HaMepeHHoro NyTu cBA3N ¢ cMcTemoi

®yHKLMKN Nnepefayn Ha pucyHke 12b) B OCHOBHOM M3BECTHbI B M0o/ioce paboymx 4acToT CUCTEMbI.

3aluTa fAaHHOl cucTeMbl MOXET ObiTb BbIMOSIHEHA ABYMSA pas/inyHbIMK cnocobamu:

a) pob6asneHneM B NyTb MPOXOXAEHNA CUTHAMA nocnefoBaTe/lbHO WAK NapasiefnibHo YCTPOICTB 3alu-
Thbl. KaK MOKa3aHo Ha pucyHke 13, unu

b) KOHCTPyMpOBaHMEM 3/1EMEHTOB CUCTEMbI (TO eCTb NOA6G0POM (DYHKUMIA nepepaymn 7,) Tak. 4UTO6bI UC-
K/TIOUYNTb BHEMOJ/IOCHBIE CUTHAbI.
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PucyHok 13 — Bk/loueHue 3alMTHOTO yCTPOACTBA B HAMEPEHHO CO3/[aHHblii NyTb 3/1€KTPOMAarHUTHOrO NPOHUKHOBEHUSA
ANS 3aWUTbl OT BHENOMIOCHBIX MOMEX

3alnTHbIE YCTPOCTBA, NpefcTaB/ieHHble Ha PUCYHKe 13, MOryT 6bITb HECKOIbKMX pas/inyHbiX BUA0B. Ha
HU3KUX YacToTax MOryT 6bITb UCMNO/L30BaHblI (UILTPbLI C COCPEA0TOYEHHLIMU NapaMeTpamMu, Ha BbICOKMX 4acTo-
Tax — BO/IHOBOAHble (hUIbTPbl. Kpome Toro, 06bI4YHO NPUMEHSAIOT HENUHEeliHble OrpaHnynBaloLLme ycTpoicTea,
BK/tOYaAsi N0 HbIE OTPaHNYNTENN, ra3oBble paspsagHUKKU, (DeppuToBblie OrpaHnunNTENN U NepekyaTenn.

MoMMMO 3aWuTbl HAMEPEHHO CO3[aHHbIX MyTeil 3/IeKTPOMAarHUTHOrO NPOHUKHOBEHUS Jo6aBrieHnem
cneymasnbHbIX KOMNOHEHTOB B Lienb (hYHKLMIA nepefayn BO3MOXHO U3MEHEHNE KOHCTPYKLUN CUCTEMBI.

Hanpumep, NnpMMeHUTENbHO K aHTEeHHe, Npe/ACTaB/IEHHON Ha PUCYHKe 12. BO3MOXHO U3MEHUTL Mosiocy
4acToT NPO3PaYHOCTM 06TeKaTeNA aHTEHHbI C UCMO/Ib30BaHNEM ClelunabHbIX Matepuanos A1a orpaHnyeHmns
3HEPrun BHEMNOJIOCHbIX CUrHaM0B, AOCTUralwllel aHTeHHbl. Bonee TOro, KOHCTPYKLUA aHTEHHbl MOXeT obe-
cneymsaTtb ynpassieHne nonspusaumein U WHUPUHONA Nyya, YTO NO3BOMAET YMEHbWUTL B/UAHWE 3/1eKTpoMar-
HWUTHbIX BO3A4eACTBMI 60bLIOIK MOLWHOCTU. Kax/A0oe 13 3TUX KOHCTPYKTUBHbIX U3MEHEHNIi NPUBOANT K KOppek-
TupoBKe hyHKUMI nepegayn B N00CaX YACTOT, OT/INYHbLIX OT NOMOChI YACTOT NOIE3HOrO CUTHanNa.

3aluTa HaMepeHHo Co3/aHHbIX NyTei KOHAYKTUBHOrO NPOHWKHOBEHMWSA, OTINYAKOLWMXCSA OT nyTel npo-
X0XAEHNA MOME3HOro CUrHana, Takxe MoxeT 6bITb 06ecneyeHa yCTaHOBKOW (PUAbTPOB M YCTPOWCTB 3awjuThl
OT MUMMY/bCHbIX NepeHanpsxeHunit. MpumMepamyn Takux nyTeil NPOHUKHOBEHUA ABNAIOTCA NPOXOXAeHUe akpa-
HUPOBaHHbLIX Kabenei ynpaeneHus, BpallaloWUXca oceld, BOAAHbLIX TPy6 U T. A. OCHOBHaA KOHUeEeNnuus wux
3aWuThl 3ak/yvaeTcs B NpeAoTBpalieHUn HENOCPeCTBEHHOW MHXEKLUN ToKa B CMCTEMY, YTO MOXeT 6biTb
[OCTUTHYTO XOPOLUVM 3/1EKTPUYECKUM COeANHEHNEM (CBapPKOIi) B TOUKAX MPOHUKHOBEHUSA u/unn gobassieHmnem
MeXxaHU4ecknx N30NATopoB, MUNLTPOB, nojasuTesieil NnoMmex. Buibop KOHCTPYKUWI YCTPOWCTB 3aluUTbl 3aBu-
CUT OT KOHKPETHbIX XapaKkTepucTuK NyTU NPOHUKHOBEHUS.

7.3.2 3aWmTta HeHaMepeHHO CO3[aHHbIX NyTell 31eKTPOMAarHMTHOrO MPOHUKHOBEHMNSA

Kak oTMeueHo paHee, OCHOBHbIMW HEHAMEPEHHO CO34aHHbIMN NYTAMU NPOHUKHOBEHUS 3/1€KTPOMAarHuT-
HbIX Nosieit 60/bWOV MOLWHOCTY ABASATCSA NPOBOASALLLME NOBEPXHOCTU 3KpPAHA CUCTEMbI W OTBEPCTUS, Lenw,
WBbl. MECTA COEANHEHU 31EKTPOMArHUTHOrO aKpaHa.

KoHuenuusa 3almnTbl HEHaAMEPEeHHO CO3aHHbIX NyTeil 31eKTPOMarHMTHOro NPOHUKHOBEHUA NpocTa: He-
06X0AUMO 3aKpblTb BCE OTBEPCTUA B 3/1IeKTpOMaArHMTHOM(bIX) akpaHe(ax) cuctembl. Ha pucyHke 14 B 0606-
LLleHHOM BMJe Nokas3aHo, Kak 3TO MOXeT 6bITb BbINO/IHEHO HECKO/IbKMMUW pa3/InyHbIMKU cnocobamu.

MogroToBka OTBEPCTMIA MeTannnueckuii MogroToBka BBOAOB NPOBOAHWKOB
(3a3emieHne 0TBEPCTWIA, NOKPbITUE CETKOIA.' (anekTpuueckoe coefjuHeHue,
npUMeHeH1e NPOBOASILLNX NOKPbITUA, anekTpuyeckas N3oNALNs, NPUMEHeHNe
npuMeHeHWe 3anpe/e/ibHblX BOSIHOBOZ0B) UMbIPON U MOMCXCMOANBASIOLLNX
yCTpOiicTB)
MpoBoaHuK

3aKpbITbIi 3KpaH

3KpaHVIpOBaHHbIe KaBenn
ve
cuctemsl |

~Xopoluuve 3nekTpuyeckoe
coefjuHeHne

PucyHok 14 — TununyHele cnocoo6bsl 3awnTbl HEHaMepeHHO Co34aHHbIX I'IyTeﬁ 9NEeKTPOMAarHUMTHOToO NPOHUKHOBEHUA
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Mpexpae BCero BHELWHWUA aKkpaH cMCTEMbl JO/KEH 6biTb M3rOTOBMEH M3 MaTtepuana C BbICOKOW MPOBO-
AVMOCTbio. Jllo6ble 0TBEPCTUA AOMKHbI ObITh 3alluLEeHbl C UCMOMb30BaHWEM NPOBOAALMNX MaTepuasnos, ce-
TOK. MPOBOAALLMX MOKPbITWIA. PN HEOO6XOAMMOCTU WCNONbL3YIOT 3anpejesnbHble BOMHOBOAbLI. Ha pucyHke 14
npefcTaBneHbl Takxe TpeboBaHWs K cucteMe 3asemseHus. [Jo/MKHbl ObliTb Kak BHELWHSASA, Tak U BHYTPEHHASA
CUCTEMbI 3a3eM/IeHuUs, NpuyeM nHTepdeiicoMm Mexay HUMU Ao/KHA GbiTh 3KpaHUpYyloLasa NOBEPXHOCTb, a He
nposoja, NpoxoAsiyne Yyepes akpaH.

HakoHel, no6oe anekTpuyeckoe CoeAnHEHNE C BHELWIHeR CUCTEMOI [O/MKHO BKAOYATb MPOJOMIKEHNE
o6Llero akpaHa cUCTeMbl, Kak 3TO NOKa3aHO Ha pucyHke 14.

BaXHO OTMETUTb, 0HaKO, YTO 3alyUTa HaMEPEHHO CO3[4aHHOro NyTW NMPOHWKHOBEHUSA MOXET 3alWuUTUTbL
o60pyf0BaHNe OT NOBPEXAEHNS, HO He 0653aTe/lbHO OT BPEMEHHOro HapyleHns (PYHKLMOHMpOBaHMA (Ha-
npumep. BCleAcTBME BPEMEHHOI NoTepu Nosie3Horo curHana). Hanpotus, ageksaTtHas 3aliuta HeHaMepeHHo
CO3/1aHHOT0 NyTV MPOHWKHOBEHMA 06ecneynT 3awWmnTy CUCTEMbI 1 OT NOBPEXAEHWI, N OT HapyLIeHN PyHKLN-
OHMPOBaHUSA.

7.3.3 AnbTepHaTMBHble CXeMbl 3aWuTbl OT 3/1eKTPOMarHUTHbIX BO3A4eNCTBUIA 60NblOA
MOLLHOCTM

Ecnu xapakTepucTuky cucTembl TakoBbl, YTO MTHOBEHHOE KaTtacTpoduyeckoe NoBpexjeHne KOMNOHEH-
TOB CUCTEMbl WCK/IOYEHO U OMACHOCTb ANA CUCTEMbl NPeACTaBASAT HapyLWeHUs WAn npekpaleHns yHk-
LMOHMPOBAHMSA. Bbl3BaHHbIE BO3MOXHbLIMI OTKa3aMu SIOTMYECKNX CXeM, MPUMEHUMbI anbTepHaTNBHbIE MeTO-
Abl 3alUTbl OT 3/1€KTPOMArHUTHbIX BO3AEeWCTBUIA 60/blIOK MOLWHOCTA. OHM OCHOBaHbl Ha TOM. 4YTO BpeMms
«MOBPEXAEHUSA» CUCTEMbl CPABHUMO C A/IMTENIbHOCTbI0 HECKOMbKUX LMK/I0B paboTbl NOTMYECKUX CXEM, YTO
npegocTaBaseT 4OCTaTOYHOE BPeMS A48 OCYL|ECTBAEHNA «GNHAMUYECKOW 3aLyUTbi».

AnbTepHaTMBHbIE CXeMbl 3alnTbl OT 3/1€KTPOMArHUTHbIX BO34elCTBUIA 60/bLION MOLHOCTA BKAOYAKOT
B cebs:

a) aKTWBHYHO 3aLinTy;

b) BBEAEHUE U3OBLITOYHOCTUN CUCTEMbI;

C) BblSiBNIEHME OWMNGOK N NPUMEHEHNE KOPPEKTUPYIOLLEro NporpaMMHOro o6ecneyeHus.

KoHuenumsa akTMBHO 3alyMNTbl OCHOBaHa Ha MPUMEHEHNN OTAe/bHbIX YCTPOWCTB, 06HapyXnBawWmnx Ha-
YafibHbli MOMEHT B/IUAHUSA HA CUCTEMY 3/1€KTPOMAarHUTHbIX BO3A4eMCTBUIA 60/bLION MOLWHOCTH, U Ha NpoBeje-
HVUW OMepaTUBHOI 3alNTbl CUCTEMbI ;O MOMEHTA BO3HUKHOBEHNA HapyLleHnii (OYHKLNOHNPOBaHNA. AKTUBHASA
3almTa HaMepPeHHO CO3AaHHbIX MyTei 3/1eKTPOMarHUTHOrO MPOHVKHOBEHWSA MPUMEHAETCA B cMucTemMax paamo-
nokKauumn u cBAsn. BaxHelwum ycnosremM NpuMMeHeHUs 4aHHOro MeToja sBiseTcs A4ONyCTUMOCTb 3a4epXKn
npvema nosie3Horo curiana. flonyctnMoe BpeMs 3afepXkn JO/HKHO 6biTb 4OCTATOUHbIM AN cpabaTbiBaHUS
YyCTPONCTB 3alyUTbl 1 BMECTE C TEM He BANATL HA HOpMasibHOe (DYHKLVOHUPOBAHNE CUCTEMBI.

Ncnonb3oBaHne M36bITOYHOCTU CUCTEMBbI B Lenax ee 3aluTbl OT 3/1€KTPOMAarHUTHbIX BO3AeNCTBUI
60/1bLWOI MOLHOCTM LenecoobpasHo B Tex cayvasx, korga TpebyeTcs NOBbIWEHHAA HAfeXHOCTb CUCTEMbI.
BBefeHne n36bITOUHOCTM obecneynsBaeT 3alWuUTy CUCTEMbI Kak OT MOBPEXAEHWA, Tak U OT HapyLleHnii PyHK-
LMoHnpoBaHnsa. KoHuenyns BeefeHns n3bbITOYHOCTN OCHOBaHA Ha NPUMEHEHWUN HECKO/IbKUX NOACUCTEM WK
KOMMOHEHTOB, BbIMOTHALWNX O4HY U Ty Xe yHKLUI0 (HanprMep, KOMNbIOTEPOB B CUCTEME CBA3M), BbIXOAHbIE
CUTHasbl KOTOPbIX CyMMUpPYlOTCS. B pesynbTarte o6wnii ypoBeHb BbKMBAEMOCTW CUCTEMbI CTAHOBUTCS BbiLLE,
4YeM YpOBEHb BbXMBAEMOCTV OTAENbHON NOACUCTEMBI.

BbisiBNieHMe OWMN60K U NPUMEHEHE KOPPEKTUPYIOLW X NpoLefyp B 3N1eKTPOHHbIX cxemax Toxe obecne-
4YnBaloT NOBbIWEHNE HAAEXHOCTN CUCTEM.

B uenom gns 3awnTbl CUCTEM OT 3/1€KTPOMArHUTHbIX BO34ENCTBUI 60N1bLIONA MOLWHOCTN CiefyeT npume-
HATb METOAbl KOHCTPYMPOBAHNSA TEXHUYECKNX CPEACTB 1 CO3A4aHNA NporpaMMHoOro obecneveHus, obecneynsa-
lolme CTONKOCTb K 3/1EKTPOMArHUTHbIM BO3AeiCTBUAM 60/1bLION MOLLHOCTW, COBMECTHO C OCYLLeCTB/IEHNEM
KOppeKLuun owmnboK 1 NponyckoB CUrHanoB. Bo3moxeH Takke nepnoanyeckuini MOHMTOPUHT (aBTOMaTUYeCKuit
WAN PYYHON) (DYHKLUOHWPOBAHUSA CACTEMbI Y HANNYNS 3/TEKTPOMArHUTHbLIX BO3AENCTBUIA 60/bLIOK MOLWHOCTH
1 ocyliecTBfieHne (Mpu Heo6X0AUMOCTH) Nepesarpysku CUCTEM.

31



FOCT IEC/TR 61000-1-5—2017

MpunoxeHune A A
(cnpaBo4HoOe)

CBefleHNst 0 COOTBETCTBUM CChITIOYHLIX MEXAYHAPOAHbLIX CTAHAAPTOB
MeXrocyapCTBeHHbIM cTaHaapTam

Ta6nuuya AAN

O603HaveHne CCbI/IOYHOTO
MeXzyHapoAHOro ctaHgapTta

IEC 60050-161

IEC 61000-2-13

IEC 61000-4-4

IEC 61000-4-5

IEC 61000-5-3

IEC 61000-5-6

CreneHb
COOTBETCTBUSA

MOD

IDT

IDT

O603HaueHre 1 HaMMeHOBaHNe COOTBETCTBYIOLLErO
MEXroCyAapCTBEHHOTO CTaHaapTa

FOCT 30372—2017 (IEC 60050-161:1990) «COBMeCTUMOCTb TEXHUYE-
CKWUX CPEACTB 3/1eKTpOMarHuTHas. TepMuHbl 1 onpeaeneHna»

FOCT IEC 61000-4-4—2016 «3neKkTpomMarHutHas COBMECTMMOCTb
(3MC). YacTtb 4-4. MeToAbl UCNbITaHU N n3MepeHuin. NcnbiTaHne Ha
YCTONYMBOCTb K 3/1EKTPUYECKMM OGbICTPbIM NEPEXOAHbIM npoueccam
(naukam)#

FOCT IEC 61000-4-5—2017 «3nekTpomMarHutHas COBMECTMMOCTb
(3MC). YacTtb 4-5. MeToAbl UCNbITaHUi U n3MepeHnin. NcnbliTaHne Ha
YCTONYNBOCTb K BbIAPOCY HanpsXeHna»

*

* COOTBETCTBYIOLWNIA MEXIOCYAapCTBEHHbINM CTAHAAPT OTCYTCTBYeT. 10 ero NpuHATAS PEKOMEHAYETCs UCMO/b30-
BaTb NepeBOJ Ha PYCCKUii 13bIK AAHHOTO MEXAYHapo4HOro cTaHAapTa.

MpumeuyaHne — B HacTosweii TabauLe NCNONb30BaHbI CEAYIOLNE YCIOBHbIE 0603HAYEHUS CTENEHN COOT-

BEeTCTBUA CTaHOAaPTOB!

- IDT — naeHTU4YHbIe CTaH4apThl;
- MOD — mogundunuympoBaHHblii cTaHgapT.
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