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[lpeancnoBue

Llenu n npuHuunel ctraHgapTu3auun B Poccumnckon bepgepauumn ycraHosneHbl degepanbHbiM 3aKOHOM OT
27 nekadbpa 2002 . Ne 184-d3 «O TexHU4eCKoOM perynmupoBaH1ny, a npasmna npuMeHEHUA HaLMOHAaNbHbIX CTaH-
naprtos Poccunckon ®egepaunn — OCT P 1.0—2004 «CtanpgapTtunsaumna B Poccumnckon ¢egepaumnin. OCHOBHbLIE
MONOXKEHUAR

CBeaeHuda O CTaHAapTe

1 PASPABOTAH 3A0 «Hay4yHo-ucnbitarenbHbin LEHTP « CAMT3C» n TexHn4ecknm KOMUTETOM MO CTaH-
naptusaummn TK 30 «3nektpomMarHutTHag COBMECTUMOCTb TEXHUYECKUX CPEeACTB» HA OCHOBE COOCTBEHHOIO ayTEH-
TUYHOIO NepeBoaa cTaHaapTa, yKka3aHHOro B NyHKTE 4

2 BHECEH TexHuyecknm komuteTom no ctaHgaptusaummn TK 30 «kanekTpoMmarHutHasd COBMECTUMOCTb TEX-
HUYECKNX CPEACTB»

3 YTBEPXXOEH 1 BBEOEH B AEMCTBWE Mpuka3om deaepanbHOro areHTCTea no TEXHUYECKOMY PEryriu-
poBaHuto U metponorun ot 29 mada 2009 r. Ne 165-CT

4 Hactoawmnn crtaHpaapt aBndetcd MOoAMAPUUMPOBAHHLIM MO OTHOLUEHUKD K TEXHUYECKOMY OTYETY
M3K 61000-1-5: 2004 «SnekTtpomardHutHag coBMecTumMocTb (OMC). HacTtb 1-5. OCHOBbLI. SNEKTPOMAarHUTHbLIE
oonbLion mowHoctn (OMBM) Bo3aencTeua Ha rpaxkgaHckne cucrtembl» (IEC 61000-1-5:2004 «Electromagnetic
compatibility (EMC) — Part 1-5: General — High power electromagnetic (HPEM) effects on civil systems»). ['1pu
9TOM A OMONHUTENbHbIE MOMOXEHUA U TPeOOBaAHNSA, BKINIOYEHHbIE B TEKCT CTaHAapTa Angd yyeTta noTpedbHOCTEN
HaUMoOHanNbHOW 3KOHOMUKN Poccunckon eagepaumm n 0cCOOEHHOCTEN POCCUNCKON HALIMOHAaNbLHOW cTaHaapTmn3a-
UMUK, BblAENEHbI B TEKCTE CTaHAapTa KYPCUBOM.

HanmeHoBaHUE HacTodALlEero craHaapTa USMEHEHO OTHOCUTENBHO HAMMEHOBAHUA YKA3aHHOIo MeXayHa-
poaHoro craHaaprta ana npuseaeHud B coorsetctesne cOCT P 1.5—2004 (nogpasaen 3.5).

TekcT noagpasgena 4.1 ykazaHHOro MexxayHapoaHoro craHaaprta npuBeaeH B BUAE AOMONMHUTENBHOIO NPu-
NOoXXeHusa A.

[1pM NPUMEHEHUN HACTOALLEro cTaHaapTa PEKOMEHAYETCA UCNONb30BaTb BMECTO CChINOYHbIX MEXOYHa-
DOAHbIX CTAHAAPTOB COOTBETCTBYIOLLUME UM HAUMOHaNbHbIE cTaHAapThl Poccunckon degepauunn, cBeaeHud o
KOTOPLIX NpUBeAEHbI B AONONHUTENBHOM NpUnoXxeHunn B

5 BBELEH BINEPBbIE

ViHcbopmauusa 06 U3MeHeHU[aX K HacmosaweMy crmaHoapmy rnyoriukyemces 8 eXxe200H0 u3dasaeMOoM UHOP-
MalyUOHHOM yKalamerne «HayuoHarnbHbie cmaHoapmbi», a meKkem U3mMeHeHuUl U nornpasok — 8 eXXeMeCs4HOo
u3ldasaemMbIX UHOOPMAUUOHHbIX yKa3amernsax « HayuoHarbHbIe crmaHoapmei». B criydae nepecmompa (3ameHbl)
Usiu OMMeHb! Hacmosawleaso cmaHoapma coomeememsyroulee yeedomrieHue byoem onybrnuKoeaHo 8 exXxeme-
CA4YHO u30aeaemMoM UHOPMAaUUOHHOM yKalamerse «HauyuoHarnbHble cmaHoapmsbi». Coomeememesyrouwlas
UHopMayus, yeeooMrieHuUe U meKemsbl pasmearomes makxe 8 UHhopMayUOHHOU cucmeme obueao rnosb30-
8aHUsa — Ha ohuyuanbHoOM caume ®edepasibHO20 azeHmemea rio MexXHU4YeCKoMy peayriupoe8aHuro U Memporsio-
auu e cemu "lHmepHem

© CtaHagaptuHdopm, 2009

HacTosawmi ctanaapT He MOXKET ObITb NONHOCTBLIO UM YACTUYHO BOCNPOU3BEAEH, TUPAXUPOBAH U pacnpo-
CTPAHEH B KQ4eCcTBE ohruumanbHOro n3gaHusa 6e3 paspewieHnsa degepanbHOro areHTCTBa no TEXHUYECKOMY pery-
NTIMPOBAHUIO U METPONOTY
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4.2 O0LImMe MeToabl ANEKTPOMarHUTHOW 3aLUMThbl B MPUMEHEHNN K CUCTEMAM rPaXaaHCKOro HasHa4YeHus .
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BeBeneHne kK MOK 61000-1-5: 2004

HacTtoawmun texHundeckumn otyet M3OK Bxoaut B coctaB ctaHgaptoB cepun MIK 61000, nybnukyembix no
BONpocam 3neKTpoMarHUTHON COBMECTUMOCTU B COOTBETCTBUU CO CNEAYIOLLEN CTPYKTYPOMU:

-4yacTtb 1. OCHOBBI:

ofOLLee paccMOTPeEHUE (BBeAeHUE, dyHAAMEHTarbHbIE NPUHUUNLI), ONpeaeneHus, TEPMUHONIOIA;

- 4acTb 2. AneKTpoMarHuTHas oocTaHoBKa:

ONnUcaHne aNeKTPOMarHMTHOM 0OCTAHOBKU, Knaccuukaunsa 3NeKTpoMarHUTHOM 00CTaHOBKU, YPOBHMW 31EKT-
POMarHUTHOU COBMECTUMOCTMH;

- 4acTb 3. HopMBbI:
HOPMbl MOMEXO3MUCCUU, HOPMbI MOMEXOYCTONYNBOCTHU (B crny4dasax, €Crnu OHU HE ABNAITCA NpeaMeTOoM

PACCMOTPEHUA TEXHUYECKUMN KOMUTEeTamun (TK), paspabaTbiBatoLLiMMu CTaHAAPTbI HA NPOAYKLNUIO);

-yactb 4. MeToabl uCnbITAHUU N UBMEPEHUN:

METOAbl UCMbITAHUW, METOAbI U3MEPEHUH;

-4acTb 5. PyKoBOACTBA MO YCTAHOBKE U MNOMEXONOAAaBIEHMUIO:

DYKOBOACTBA MO YCTAHOBKE, METOAbI U YCTPOUCTBA NOMEXONO4aBNEHUS;

-yacTb 6. O0Lne ctaHaapThl;

- yacTb 9. PasHoe.

Kaxkgasa yactb nogpasaensaercs Ha pasaenbl, KOTOpble MOTYT ObITb ONyONMKOBaHbI KAK MEXAYHAPOAHbIE
cTaHpgapTbl NMOO KakKk TEXHUYECKUE YCNOBUA UM TEXHUYECKUE OTYETLI. HEKOTOPLIE U3 YKA3aHHbIX pa3aernoB Onyo-
nuKoBaHbl. [pyrue oyayt onybnuMkoBaHbl C ykazaHUEM HOMEpPaA YacTu, 3a KOTOpbIM cneayet aeduc, a 3aTtem
HomMmep pasgena (Hanpumep, 61000-6-1).

M3K 61000-1-5: 2004 paspaboTtaH NogkomuteTom 77 C « SNeKTpoMarHUTHbIE NepexoiHblie ABNeHns 00b-
LLIOM MOLLIHOCTU» TexHun4veckoro komuteta MOK TK 77 «SnekrpomMarHuTHasd COBMECTUMOCTbY.

A\
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(MOK 61000-1-5:2004)

ot Tt T

HAULWOHAINBbBHbB W  CTAHAOAPT POCCUUNCKON PEOAOEPALUNMN

COBMEeCTUMOCTb TeEXHUYECKUX cpeacTB AINIEKTPOMAIlrHUTHAA

BO3JENCTBUA INIEKTPOMATHUTHbLIE BOJIbLLOW
MOLLHOCTU HA CUCTEMbI N PAXOAHCKOIO HASHAHEHAA

OCHOBHbI€ NMONOXeHUus

—lectromagnetic compatibility of technical equipment.
High power electromagnetic Iinfluences on civil systems.
Basic provisions

[lata BBegaeHua — 2010 — 01 — 01

1 ObnacTtb NpUMeHeHus

HacTroaLwmn ctaHaapT ycTtaHaBNMBAET OCHOBHbIE MNOMOXEHUA B 00nacTtn A4eATENbHOCTU, CBA3AHHOW C BO3-
O1EeNCTBUSAMU INEKTPOMArHUTHbIX MONEN, TOKOB N HAMPSHKEHUA OONMbLUOA MOLLUHOCTU (farnee — 3nNeKTPpoMarHuT-
Hble BO34EUCTBUA O0NMbLLION MOLLHOCTW) HA CUCTEMbI FPaXXAaHCKOro Ha3HaA4YEHUA.

Hacroawmmn ctaHgapT npeaHasHavyeH aAnsa npuMeHeHnsa npu paspaboTke ctTaH4apToB, NPUMEHAEMbIX MPU
CO34aHUN BNEKTPOMArHUTHbLIX BO3AENCTBMN DONbLLIOW MOLLHOCTU U 3aLLUNTE CUCTEM rPakaaHCKOro HasHavYeHUs
OT NpeJAHaMEPEHHOIo ANEKTPOMaArHMTHOINO BIUAHUA.

Y4nTbiBaA HOBbIE TEXHONOIMMKU aHTEHH ANA UMNYMbCHbIX U3MYYEHUU U pacLLUMpAtoLLIEECA NPUMEHEHUE LINTD-
POBOW 3NEKTPOHUKN, HEOOXOAMMO NMPUHUMATL BO BHUMAHUE BO3MOXKHOCTb YMbILLNMEHHOIO HApPYyLUEHUA (PYHKLINO-
HUPOBAHUA UIN NOBPEXKAEHUS 000pYyA0BaAHNA ANEKTPOMArHUTHLIMU BO3AENCTBUAMM OONbLLLUON MOLLUHOCTN.

Hacrodawmn ctaHgapTt ycTtaHaBnUBAET o0LLEE BBEAEHUE B AAHHYIO 00nacTb AEATENbLHOCTU, TEPMUHbLI U
onpeaeneHns, a TakKe Coaep>XKuT cBeaeHna 00 aneKTpoOMarHUTHbIX BO3AENCTBUAX OONbLLUON MOLLUHOCTW, UX BIN-
AHUU HA CUCTEMbI rpa>KAaHCKOro Ha3Ha4YeHNAa N MeToagax 3aLluuTbl CUCTEM OT QNEKTPOMAarHUTHbIX BO3AENCTBUN
00NbLLON MOLLIHOCTM.

2 HopmaTuBHbLIE CCbUIKU

B HacTtodLwem cTaHAapTe UCNOMNMb30BaHbl HOPMATUBHbBLIE CChINKKM Ha CNeayoLLne ctTaHaapThbl:

[TOCT P 51317.4.4— 2007 (M3K 61000-4-4. 2004) Cosmecmumocmb MEXHUYECKUX Cpeodcms arieKmpo-
MazHUMHas. Yemou4ueocmb K HaHOCEKYHOHbBIM UMIMYIbCHbIM rioMmexam. TpebogaHusa u Memoob! UcrbimaHul

FTOCTP51317.4.5— 99 (MOK 61000-4-5— 95) Cosmecmumocmb MEXHUYECKUX cpedcme drieKmpomae-
HUMHas. Yemou4ueocmb K MUKPOCEKYHOHbIM UMMYIIbCHbIM nomexam oonbuwiol saHepauu. TpebosaHusa u Memo-
Ob! UCTibImaHuu

[OCT30372—95/I0OCT P 50397 — 92 CosMecmumMocmb MexXHU4ecKuUx cpedcmes srieKmpomMasHUmMHas.
TepMuHbI U oripederieHus

[TpnMMeyaHne—Ilpn NONb30BAHMMN HACTOSALLMM CTaHAapTOM LienecoobpasHo NPOBEPUTL A ENCTBUE CChINOM-
HbIX CTaHAapTOB B MHDOPMaLMOHHOW cucTeMe obLLero nonb3oBaHMsa — Ha oduunansHoM cainTe degepanbHOro areHT-
CTBa MO TEXHUYECKOMY PEryIMPOBaHUIO N METPONOTUN B CeTU VIHTEPHET WUNK MO eXerogHo u3gaBaeMoMy MHdopMaLU-
OHHOMY yKasaTento «HaunoHanbHble CTaHAapThl», KOTOPLIA onybrnunkoBaH MO COCTOSHUIO Ha 1 sHBapsl TEKYLLEro roaa,
M MO COOTBETCTBYILUUM EXEeMeCAYHO MU3JaBaeMblM WHMOPMAaLMOHHBIM yKasaTtensaMm, onybnukoBaHHbIM B TEKYLLEM
rogy. Ecnu ccbinoyHblil cTaHAapT 3aMeHeH (M3MEeHeH), TO NPW NoNb3OBaHUM HACTOSLLNM CTaHAAPTOM CleayeT PYKOBO/-
CTBOBaTbCA 3aMEHSALLINUM (M3MeHEHHbIM) cTaHAapTOM. Ecnn ccbiMoOYHbIA cTaHAapT oTMeHeH 6e3 3aMeHbl, TO MOoNnoXe-

HAE, B KOTOPOM [aHa CCblJiIKa Ha Helro, NpuMMeHAETCA B HaCTuH, HE 3anarMBarou_|,e|'}i 3TY CCbIJIKY.

NspaHue odpuumnanbHoe
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3 TepMmuHbI U onpeneneHun

B Hacmosdwem cmaHoapme npumeHeHbsl mepmuHbino FOCT 30372, [ 1] a makxe crnedyrowjue mepmu-
Hbl C coomeemecmeayrwumu onpeoeneHusamu.

3.1 anepTtypa (aperture): OTBEPCTNE B 3NEKTPOMArHUTHOM Dapbepe (3KkpaHe), Yepe3 KOTOPOoe MOTyT NPOHMU-
KaTb 3NMEKTPOMArHUTHbIE NONA.

3.2 OTHOLWIEeHUue nonocbl YacToT (bandratio) br: OTHOLLUEHNE BEPXHEU U HUXKHEWN YACTOT, MEXKAY KOTOPbI-
MK cocpeaoTodeHo 90 % aHeprum curHana. Ecnu cnekrtp curHana uMeeT 3HAYUTENBbHYIO MNOCTOAHHYIO COCTAaB-
NALLYI0, 32 HWXKHEE npeaenbHoe 3Ha4YeHUe 4YacTtoThbl npuHuMaroT 1,

3.3 OTHOLIEeHue Nonochbl YacToT B AeKaaax (bandratio decades) brd: OTHOLLEHME NONOCHI YaCTOT, Bbl-
pakeHHOE B Aekaaax, onpeaenaemoe no popmyne brd =1og4(br).

3.4a) WMPOKONOSIOCHAA INeKTPOMAarHuTHaa ammccusa (broadband emission): 3SneKrpoMarHMTHasA 3MUC-
CUS C LULMPUHOW NONOChbl YACcTOT DonbLUEN, YeM TpebdyeTca AN KOHKPETHOIO U3MEPUTENbHOIO Npubdopa nnm nNpu-
eMHHUKA.

3.4b) wmpokononocHoe ycTpoucTtBo (broadband device): YcTponcTBo, LULMPUHA NOMOCHI YACTOT KOTOPOTO
TaKoBA, YTO OHO CMOCOOHO NPUHUMATbL 1 00padaTbIBaTb BCE CNeKTparbHblE COCTABAAIOLLUNE KOHKPETHOW 3MEKTPO-
MarHUTHOW 3MUCCUMN.

3.5 KOHOYKTUBHAaA BOCNPUUMYUBOCTDL (conducted susceptibility): BocnpMmmMinBoCTb CUCTEMBI K KOHAYK-
TUBHbIM CUrHanam B Kabenax, NoAKMOYEHHbIX K CUCTEME.

3.6 cBA3b (coupling): Bsanmoaencrene anekTpoMarHUTHbIX MONEN C CUCTEMOM, B pe3ynbrare KOToOpPoro
BO3HUKAIOT TOKWU U HANPSAXXEHUSA HA NOBEPXHOCTAX U B KADENAX CUCTEMBbI.

3.7 HAMepPEeHHO CO34aHHbIN NYTb 3NIEKTPOMArHUTHOro NPoHuKHoBeHuA (deliberate penetration): OT-
BEPCTUE, HAMEPEHHO CO34aHHOE B 3MNEKTPOMArHUTHOM 3KpaHe Anga obecrnevyeHna nytu nepenadvun none3Horo
curHana B 3KpaHMpoBaHHYO 00n1acTb UMK N3 IKPaAHNPOBAHHOW 00NMAacTU B OKpYKatoLLEE NPOCTPAHCTBO. [1yTH 3nek-
TPOMAarHUTHOIro MNPOHUKHOBEHUA MOTYT ObITb TaKXKe HAMEPEHHO Co34aHbl And nepegavyn 3Hepruu, Boabl, Mexa-
HUYECKUX YCUNMUU UK ANA Npoxoda nepcoHana B 3KpaHUpoBaHHOE NOMELLEHUE N U3 HETO.

3.8 nomexa (disturbance): Cm. 3.10.

3.9 aneKTpOMarHUTHbIN Oapbep (3IKpaH) [electromagnetic barrier (shield)]: Tononornyeckn samkHyTas
NOBEPXHOCTb, CO3aaHHaA ANA UCKIMIOYEHUA NN OrPaHUYEHUA NMPOHUKHOBEHUA 3NEKTPOMATrHUTHbLIX NONEN UMK
KOHAYKTUBHbIX NEPEXOAHbIX MPOLIECCOB BHYTPb 3aLUULLIAEMON 00NAacTU. SNEKTPOMArHUTHbIN Dapbep OKPY>KaeT
3alUULLUEHHbIM 00ObEM 1 COAEPXKUT SKPAHUPYIOLLYIO MOBEPXHOCTb U 3aLUULLEHHbIE TOYKM BX0OAaA.

3.10 anekTpomarHuTHada nomexa (electromagnetic disturbance): Jlioboe anekTpomMarHuTHOE ABNEHue,
KOTOPOE MOXKET yXyALUUTb Ka4yeCTBO (PYHKLIMOHUPOBAHUA YCTPOUCTBA, 000PYA0BaAHUA NN CUCTEMDI.

3.11 aneKTpoMarHuTHoe BnusaHue (electromagnetic interference): YxyaLueHune kayecrsa PyHKLUNOHUPO-
BaHUA YCTPOWUCTBA, KaHana nepeaadn unu CUCTEMbI, BbI3BAHHOE INEKTPOMArHUTHOU MOMEXOMN.

[] pPMMeEeYaHWE — GJ'IEKTpOMElFHVITHOE BJIINAHWNE NpeiCTaBJIAEeT coboi crnegcrBue SJ'IGI{TDOMGFHVITHOH [NOMEXMHN,
ANEKTPOMaAalrHUTHaA TNOMeEXa HABJIAETCAH I'IpW-IMHOFI ANEKTPOMaArHUTHOIO BJIIMAHNA.

3.12 anekTpomarHuTHbIN cTpecc (electromagnetic stress): [lencremne Ha 000pyaO0BaHUE SNEKTPOMArHUT-
HOro NONA, HANPXKEHUA NN ToKa. Ecnu anekTpoMarHnTHbIM CTPECC NPEBLILLAET NOPOroBoe 3Ha4YEHUE YA3BUMO-
CTW 000pya0BaHNSA, MOTYT UMETb MECTO NOBPEXIEHUA UIMN HAPYLLUEHNA DYHKLIMOHUPOBAHUSA, NPUBOASLLME K Mpe-
KpaLLEHWIO BbINONHEHNA 000pPYA0BAHMEM YCTAHOBIIEHHOW 3a4a4N. XapakTrepUcTukamm aneKTpoOMarHMTHOro CTpec-
ca MOTyT ObITb, HANPUMEP, NMKOBOE 3HAYeHWe aMmnInTyabl, BPEMA HapacTaHUA UMNynbca, ANUTENbHOCTb UM-

nynbca.

[ITbumMevyaHUue — B Hacmoswem cmaHOapme eMecmo mepMuHa «3/1eKmpoMacsHUmMHbIl CmMpeccey
8 coomeemcmeuu ¢ [ 2] npuMeHeH mMepMUH «311eKmpoMacHUmMmHoe eo3delicmeauey.

3.13 aneKTpomMmarHuTHaA BOCNPUUMUYUBOCTDL (electromagnetic susceptibility): HecnocoOHOCTL yCTPOR-
CTBa, 000pya0BaHUSA UMK CUCTEMbI PYHKUMOHUPOBATL 0€3 yXyALLUEeHUS KavecTBa NPy Hann4nm 3anekKrpoMarHUTHON

NMOMEXMN.

[] PUMEeYaHWNE— SJ'IEK'I'pOMaFHMTHaFI BOCNPUNMHYUBOCTDL MNMPpeacTtaBJIACT coboi HELOCTATOYHYHO yCTOHqMBOCTb
K SJ'IEKTDOMGFHMTHOH [NOMEXE.

3.14 3InekKTpOMarHUTHOe OKpvyXeHue, oOKpyxeHue (environment): SnekTpoMarHMTHOE none, co3gaHHoe
BHELLIHUM YCTPOUCTBOM, KOTOPO€E BO3AEUCTBYET HA CUCTEMY, BO3MOXHO BbI3blBadA NOBPEXAEHUE, HAPYLLUEHUE
DOYHKUMOHUPOBAHUA UNU NMPeKpaLleHNE BbINONHEHNA PYHKLIUN.

[ThbuMedYyaHUe— BHacmoauwlemM cmaHoapme 6Mecmo mepMUHO8 «3N1eKMPOoOMazHUMHOE OKPYXeHUEe»
U «OKpYyXeHue» e coomeemcmeuu ¢ [ 2] nNpuMeHeH mepMuH «3feKkmpomazHumHoe goadelicmeauey.

2
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3.15 ypoBeHb oTKa3a (failure level): YctaHOBNEHHbIE 3HAYEHNA NapaMETPOB, oNnpeacenaroLLnX aMnnnTya-
HOE€ 3HAYEHNE UIN UHbIE XapPaKTEPUCTUKN BNEKTPOMArHUTHOIO NONA NN HaBEAEHHbIX HANPAXEHUA UM TOKA,
BO31€EUCTBUE KOTOPLIX HA 3MNEKTPUYECKUE KOMMOHEHTbl CUCTEMbI MPUBOAUT K MPEKpaLLEeHUIO BO3MOXHOCTH
BbIMONTHEHUS YCTPOUCTBOM Tpeodyemon PyHKLUMN.

3.16 3NeKTPpOMarHUTHbLIX UMNYNbC BbICOTHOro saepHoro B3pbiBa, IMWU BAB (high altitude
electromagnetic pulse, HEMP): SnekTpoMarHUTHbIN UMNYNLC, BbI3BaAHHLIM AAEPHLIM B3PLIBOM BHE aTMOCMEPLI.

[TpuMeyaHune — TunM4Hasa BbicOTa B3pbiBa paBHa 30 KM.

3.17 anekKTpomMmarHutHble Bo3gencTteua oonblwon mowHoOcTU (high power electromagnetics, HPEM):
OOLLNN TEPMUH, XapaKTepPU3yroLLMKn 00nacTb AeATENbHOCTU U TEXHONOTUIO, CBA3AHHbIE C CO31aHUEM WHTEH-
CUBHbIX 3NIEKTPOMArHUTHbLIX NOMEN UNU KOHAYKTUBHbLIX HANPS>KEHUW U TOKOB, CNMTOCOOHbLIX NOBPEANTL 3NEKTPOHHbLIE
CUCTEMbI UNW HAPYLLUUTb UX OYHKLIMOHMPpOBaHKE. B 00LLeEM criydae ypOBHU 3NEKTPOMAarHUTHbIX BO34EUCTBUN OOSb-
LLIOM MOLLIHOCTW NMPEBbLILLAIOT YPOBHU 3NEKTPOMArHUTHbLIX MOMEX, AENCTBYIOLLIMX HA CUCTEMbI MPU 0DbIYHBLIX YCIO-
BUAX 3kcnnyaTtauuu (Hanpumep, npesbiatoTt 100 B/m nnu 100 B).

3.18 MukpoBonHbl 6onbloun mowHocTU (high power microwaves, HPM): Bua anekrpomMarHUTHbIX BO3-
O0EeUCTBUN OOnMbLUOW MOLLIHOCTU, cO3aBaeMbIX, KAk NpaBuUno, Npu NCNOAb30BaHUN Y3KOMOJIOCHbLIX CUTHANOB U
MCTOYHUKA N3NyYEeHUS MMKOBOW MOLLUHOCTbLIO ©onee 100 MBT.

[] pPUAMEYaAaHWNWE — IlaHHOe oripejerieHne, ceA3aHHoe ¢ MOLLUHOCTBbHO MCTOYMHUKa WU3JTYHEeHWUA, CIOXXUITOCh
NCTOPUYHECKN. B HAaCTOALLEM CTaHA4apTe, B OCHOBHOM, pPaCCMaTpPpUBaOTCA 3J3JICKTPOMalrHUTHBIE T[OJIA, BOS,EI,EFICTByI-OLLl,VIe

Ha J3JIeKTPOHHbBIE CUCTEMbI.

3.19 yCTOMUYNBOCTDL K INEeKTPOMArHUTHON nomexe [immunity (to a disturbance)]: CnocodOHOCTb YyCTPOU-
CTBAa, 000pya0OBaHUA UM CUCTEMbI PYHKLIMOHUPOBATL 0€3 yXyALLUEeHUS Ka4ecTBa Nnpu Hann4nm aneKTpoMarHuT-
HOW MOMEXMN.

3.20 ypoBeHb YCTOMYUBOCTHU K INIEKTPOMArHUTHOM nomexe (immunity level): MakcumanbHbIN YPOBEHbL
ANeKTPOMarHUTHOMU NOMEXN, BO3AEUCTBYIOLLEN HA KOHKPETHOE YCTPOUCTBO, 000pya0oOBaHUE UNU CUCTEMY, NMPU KO-
TOPOM OHO COXPaHSAET Tpedyemoe Ka4ecTBO PYHKLUMOHUPOBAHMUS.

3.21 HeHaMepPeHHO CO3OaHHbIU NYTb 3NIEKTPOMArHUTHOro npoHukHoBeHUA [inadvertent (EM)
penetration]: OTBepcTUE B 9NEKTPOMArHUTHOM 3KpaHe, He aBnaioLleeca HaMepeHHO Co3gaHHbIM, KOTOPOE MO-
et obecneynTtb NyTb ANA NMPOHUKHOBEHUSA SNEKTPOMArHUTHOU SHEPIUN Yeped INEKTPOMAarHUTHbIN 3KpaH. HeHa-
MEPEHHO CO34aHHbIN MYTb ANEKTPOMArHUTHOIO NPOHUKHOBEHUA, KaK MPaBUIo, ABNAETCAH HEXEeNaTEeNbHbIM. TUMNY-
HbIM HEHAMEPEHHO CO3A4aHHbIM NYTEM 3NEKTPOMArHUTHOIO NPOHMKHOBEHUA ABMAETCHA yTEYKa NPU HEKAYECTBEH-
HOW n3onAunmn NPOBOAHNKOB.

3.22 npeaHamMmepeHHoOe 3NeKTpoMarHuTHoe BrnudaHue (intentional electromagnetic interference, IEMI):
PaspyLueHue, npuBegeHne B 0ecrnopsagoKk v noBPEXKIEeHNE 3NEKTPUYECKUX U SNEKTPOHHbLIX CUCTEM B TEPPOPUC-
TUYECKUX U KPUMUHANBbHbLIX LUENAX NYTEM HaMEPEHHOU reHepauun SNeKTpoMarHUTHON 3HEPTUU U BBEAEHUSA LLyMa
UNW CUTHArOB B SNEKTPUYECKME U SNEKTPOHHbIE CUCTEMBDI.

3.23 cxema nocreaoBaTenbHOCTU B3aumoaencTBusA (interaction sequence diagram): padouyeckoe onum-
CaHue nyTen, KOTOPbIMU BHELLHEE 3NEKTPOMArHUTHOE Mose MOrno Obl NPOHUKHYTbL Yepes3 0AUH UITN HECKOTbKO
9KPaHOB, OKPY>KatoLMX 00opya0OBaAHUE UITU CUCTEMY.

3.24 y3kononocHbIU (harrowband): CurHan nnu npowecc, Ana KOTopbix 3aHaveHue pbw<1 % (cm. 3.27) nnu
3Ha4YeHue oTHoLUEHUA nonockl YacTtoT br<1, 01 (cm. 3.2).

3.25 aneKTpoOMarHUTHbLIN UMNYIbC aaepHoro B3pbiea, 9dMWU AB (nuclear electromagnetic pulse, NEMP):
SNEKTPOMarHUTHbIE NONS pasnuYHbIX BUAO0B, BbiI3BAHHbLIE A4EPHbLIM B3PbIBOM.

3.20 aneKTpomMarHutTHoe NPoOHUKHOBeHUue (penetration): [Nepegaya anekTpoMarHUTHOU SHEPTUN YEPES
ANeKTPOMarHUTHbIN Dapbep OT 0AHOro 00bLEMA K APYroMy. SNEeKTPOMarHUTHOE MPOHUKHOBEHUE MOXKET OCYLLIE-
CTBNATLCA NPOHUKHOBEHUEM 3MNEKTPOMArHUTHOro rnong vyepes dapbep unm vYepes oTBepPCTUA U HEOAHOPOAHOCTU B
bapbepe, U NPOX0XKAEeHUEM INEKTPUYECKOTro TOKa B MPOBOASALLUMX cpefax, coeanHALWwnx asa oobema (MpoBo-
nax, kabenax, TpybonpoBsoaax, pagunaropax).

3.2/ WnpuHa Nonockbl YacToT B NpoueHTax (percentage bandwidth) pbw: LLinpnHa nonockl YacToT CUTHA-
Nna, BblpaXXeHHad B NpoUeHTax LleHTpanbHON 4YacToTbl 4AHHOTO curHana.

[TpMMedyaHne— MakcumanbHoe 3HadeHne pbw paBHO 200 %, ecnu UeHTpanbHaa 4YacTtoTa NpeAacTaBnAaAeT
coOOl cpefiHee 3HaJYeHWe BEPXHEN U HUXHEN 4acCcTOT Chnekrpa curHana. 3HadeHne pbw He NPUMEHSAT AnA
CUrHanoB CO 3HaA4YUTENbHBIM codepXXaHUeM MOCTOAHHOW cocTaBnsAwwWen. Ecnu cnekTp curHana UMeeT 3HaYUTENLHYIO

NOCTOAHHYIO COCTaBNAKLLYIO, NPUMEHAKT OTHOLLUEHWE Nofockl YacToT B Aekagax brd (cMm. 3.3).
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3.28 TOuKa /nopT BXomaa (point/ port-of-entry, PoE): OnpeaeneHHoe mecTo (ToYKa / NopT) B ANeKTpoMar-
HUTHOM Dapbepe, B KOTOPOM SNEKTPOMArHUTHAA SHEPIrUA MOXKET BXOAUTb B TOMNOSIONMYECKUA OOBbEM UNU BbIXO-
OUTb U3 HETO NPU OTCYTCTBUU aAE€KBAaTHbIX YCTPOUCTB 3aLLUUTbl TOYKM BX0AA.

[TpumMmedaHUA

1 ToukM /NopThl BXOAa He paccMaTpuBaloT Kak reOMeTpUYecKkme TOYKMU.

2 B cooTBeTCTBUU C BUAaAMU 33NEKTPOMarHUTHOrO MNPOHUKHOBEHUA TOYKUM / MOpThbl Bxoda noAapasfaenarT Ha
TOYKKW / NOPTEI BXO4a — OTBEPCTUA U KOHAYKTUBHLIE TOYKW / NOPTLI BXoAa. B COOTBETCTBUN C BLINONTHAEMBIMU DYHKLNAMMA

TOYKW /NOPTHI BXOAa TakkKe KacCUULMNPYIOT KaK apXMTEKTYPHbIE, MEXaHUYECKNUE, CTPYKTYPHbLIE UIN SMNEKTPUYECKME.

3.29 nsnyvyaemada socnpuMMmumMBOCTb (radiated susceptibility): BocnpumM4nMBOCTb CUCTEMBI K N3y4vae-
MbIM SNEKTPOMAarHUTHbLIM MONSAM.

3.30 apmaTypHbIX NPYT (rebar): CtanbHOWN CTEPXKEHDL, pasMeLlaeMbii B OETOHE ANA YCUNEHUA CTPYKTYP-
HOW OQHOPOAHOCTMH.

3.31 akpaHupoBaHue (shielding): 'lpoBegeHue meponpuaTnin N0 NPUMEHEHUIO NPOBOAALLUX CPEA C BbICO-
KON QrNMeKTPUYEeCcKOU NPOBOAUMOCTLIO, TAKUX KaK CTanbHbI€ NMUCTLI, PaAMKU U3 apMaTYPHbLIX NPYTLEB, NpoBOAA U T.A.
ONAa CHMXXEHUA UHTEHCUBHOCTU 3NEKTPUYECKOro Unu MarHMTHoro nons. 'oa «skpaHnpoBaHnem» 4acTto NoOHUMa-
10T TaKKe co3gaHue nomeLleHnin, obecneunBatoLLMX CHUXXEHNE NHTEHCUBHOCTU SNEKTPUYECKOTO NN MAarHUTHO-
ro non4.

3.32 KpaTkoBpemMeHHbIn umnynbc (short pulse): CurHan, npeacrasngaowmm codoon nepexoHbin rnpo-
LEeCC, XapaKTepusyroLmMnca BpeMEHEM HapacTaHUa U ANUTENbHOCTbIO, UBMEPAEMBIMU B MUKO- UM HAHOCEKYH-
aax.

3.33 YCTPOUCTBO 3alMUTbl OT UMNYIbCHbLIX NepeHanpsaxXeHuu (surge protection device, SPD): YcTpon-
CTBO, NpeaHa3Ha4YeHHoe ANnd nogaBreHUa KOHAYKTUBHbLIX NepeHanpPA>XeHUU U UMMYNbCHbIX TOKOB B NTIMHUAX.

3.34 cuctema (system):

COBOKYMNHOCTb CBA3AHHbLIX APYT C APYroM nNoacucTemM n cOOpPoK KOMMOHEHTOB W /UK OTAENbHLIX KOMMNOHEH-
TOB, PYHKLIMOHUPYIOLLIMX COBMECTHO ANA BbINONMHEHUA YCTAHOBNEHHOU 324241 UK

COBOKYMHOCTb 000pya0BaHus, noAcUcTeM, 00Oy4eHHOro nepcoHana n TeEXHUYECKUX NpuemoB, odecnevnBa-
IOLLIMX BbINOMHEHWE UNKU NOAAE PHKKY YCTAHOBIMEHHbIX PYHKLMOHANbHbLIX 3aaad. [1onHaga cucremMa BKNoYaeT B ceb4
OTHOCALLMECH K HEN COOPYXKEHUA, 000pYya0BaHME, NOACUCTEMbI, MATEpPUanbl, 00CNy>KMBaHUE U NepCcoHan, Heoo-
X0AUMbIE ANd ee PYHKUMOHUPOBAHUA B TOW CTEMNEHU, KOTOpPad CYMTAETCA AOCTATOYHOU ANSA BbINMNOJNIHEHUA YCTa-
HOBMNEHHbIX 3a4a4 B OKpyxKatoLLen oOCTaHOBKE.

3.35 Tononornyeckun KoHTponb (topological control): NoaaepxaHne 3aMKHYTOro 3neKTPOMarHUTHOro
9aKpaHa BOKPYr cucTemMbl Unn ooopyaoBaHna Ang yMeHbLUEHUA BNUAHUA BHELLHUX SNEKTPOMArHUTHbLIX MONEN U
obecneyeHns 3amnTbl 000PYA0BAHUA.

3.36 cepxwmpokononocHbIn (ultrawideband): CurHan nnu doopma BOIHbI, XapakTepusyloLmecs 3Ha4e-
HMEM LLUMPUHBI NONOCHLI YacToT B npoueHTax pbw ot 163,4 % ao 200 % nnu 3HavyeHnem OTHOLLEHUA NOJI0ChI YACTOT
oonee 10. CBepXLLUMPOKONOMOCHbLIE CUTHANbI HA3bIBAIOT TAKXKE rMNEPLUNPOKONOTOCHBLIMM.

4 Obwee BBeaAeHUe

B nocneaHue 25 net Obln AOCTUTHYT 3HAYUTESNbHbLIW MPOrPecc B NOHUMAaHUKU MPOLIECCOB BNUAHUA 3NEKTPO-
MarHuTHbIX nonen MW BAB Ha anekTpu4veckue cucrembl 1 00opyaoBaHne U cnocoOoB CHUXEHUA 3TOr0 BIUS-
HUA. HaunHasa ¢ nepBbiX AOKYMEHTOB 0 Xxapakrepuctnkax MU BAB [3], [4] n yunTbiBas HegaBHUe pabOTbl TEXHMU-
yeckoro komuteta MOK TK 77 «OnektpoMmarHuTHas COBMECTUMOCTb» MO pa3padoTke ctaHAapToB B 00NacTu 3a-
lwnTthl oT SMU BAB [5], nmetoTca noapoOHble pekoMmeHaaumm no MeTogam u KOHCTPYKLIMAM YCTPOUCTB 3aLUnUThI
aNnekTpuyecknx cuctem [6]. HegasHo atn pekomeHaauuu no 3awmrte ot MU BAB Obinv BBeAEHbI B MPAKTUKY
KOHCTPYUPOBaAHNSA BOEHHbIX coopyxeHun [7], [8]. bbinu Takke paspadboTaHbl cpeacTBa U METOAbl UCTbITAHUN,
YUUTbIBaAIOLLUUE SNEKTPOMArHuTHyto oocraHosky MU BAB.

Bmecte cTeM HegaBHO Obiny co3gaHbl UMK NPEATOXEHbI SNEKTPOMAarHUTHbIE BO3AEWUCTBUSA PYIMX BUA OB,
BKINOYas CBEPXLLUMPOKONONOCHbIE 3NEKTPOMAarHUTHbIE BO3AENCTBUA N KPATKOBPEMEHHbLIE 3NEKTPOMArHUTHbLIE UM-
Nynbcbl [9] 1 y3KONONOCHbLIE MUKPOBOMHbI O0MbLLIOW MOLUHOCTU. 3TU CUrHanNbl 3aHMMAIOT y4acCcTKKU pagno4yacToT-
HOro cnekrtpa csbile Heckonbkux [Ty [10]. [na o0o3HauyeHna Takux CUrHanoB, a TaKkke KOHAYKTUBHbIX TOKOB
N HANpPs>KeHUn 00NbLLIOW MOLLIHOCTU MPUMEHAIOT ODLLIMN TEPMUH «3MNEKTPOMAarHUTHbLIE BO3AENCTBUA OOMbLLON MOLLI-
HOCTU». B CBA3U C TEM, UTO KOHCTPYKLIMU COBPEMEHHBLIX SNEKTPUYECKUX CUCTEM BKIMOYAIOT B ce0a UMdpoBbLIE
YCTPOUCTBA, CTas1I0 0MeBUAHbIM, YTO COBPEMEHHOE NOHMMAHWUE KOHLIEeNUUN 3aLlmUTbl CUCTEM HEODXOAMMO PaCLLK-
PUTb, NPEAYCMOTPEB YKa3aHHbIE BbiLLE 3NEKTPOMArHUTHbIE BO34eNCTBUA OONbLLUON MOLLIHOCTM.

4
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N3BecTHO, YTO ANa aHanu3a snuaHua SMW BAB Ha cuctembl (CM. 3.34) cyLLecTBYyeT XOpoLuo paspabdo-
TaHHada METO010MUsA, KOTOpAas BKIIOYAET B cedsa cnegyloLlmne waru:

1) onpeaeneHne anekrpoMarHuTHOM TONONOMMU CUCTEMBI;

2) onpeaeneHne KOnmneKTopoB NEKTPOMArHUTHON SHEPTUM;

3) naeHTudpurKaLmio pasmeLLeHusa MHTeEPMENncoB BOCMIPUUMYMBOro 000pYyA0BaAHUS;

4) pacyeT 3NEeKTPOMAarHUTHOIO BITMAHUA HA 3NEMEHTbI UHTEPdENCOB;

5) onpeaeneHne ypoBHA OTKaA30B B MHTEpPdrencax;

6) conocraBneHne 3HayeHun uHTeHcuBHoCcTU SMW BHAB u ypoBHEN 0TKA30B ANdA OLIEHKU YA3BUMOCTI
CUCTEMBI.

[TogoOHaa meToaonorna aHanm3a 4ormkHa ObiTb pa3BuTa n NOATBEPXKAEHA UCTbITAHUAMU MPUMEHUTETNBHO K
3MeKTPOMarHUTHbIM BO34ENCTBUAM OONbLLIOW MOLLIHOCTU HA COBPEMEHHbIE CUCTEMBI. B YacTHoCcTu, TpedyeTca
N3yyeHumne cneayromnx BonpoCcoB:

- MOAUdUKaLMA CcrnocobOB TONONMOMMYECKON AEKOMMNO3ULIMKN ANS yYeTa BbICOKOYACTOTHOIoO Xapakrepa Bo3-
OEUCTBUU U pacnpeaeneHHbIX ANeKTPOMarHUTHbIX NOMNEN;

- pacumpeHue Moaeneun anekTpoMarHMTHoOro B3anmMoaencTena (B 4actu CBA3U, NPOHUKHOBEHUA U PaCnpo-
CTpaHeHuns) NPUMEHUTENBLHO K Oonee BbICOKUM YacToTam (MEHbLUUM ANMUTENLHOCTAM HapaCcTaHUA UMMYNbCOB),
XapaKrepHbIM AN ANEKTPOMAarHMTHbIX BO3AENCTBUN OONbLLUON MOLLUHOCTU;

- COBEpPLLEHCTBOBAHNE NOHMMAHUA NOBEAEHUA KOMMOHEHTOB U CUCTEM MPU ANEKTPOMAarHUTHbIX BO34ENCTBMU-
AX 00NbLLIOW MOLLIHOCTU, B TOM YUCINE MEXAHU3MOB OTKA30B OTAENbHbIX KOMMNOHEHTOB U HAPYLLUEHNN OYHKUMOHMU-
POBAHUA, OTKINIOYEHUN U OTKA30B CUCTEM.

K HacTodLemMy BpeMeHn metoabl ucnbitaHun npu sosgencresnn SMM BAB apoctatouHo paspabdoTaHsl.
OaHako 3T MEeToAbl HE NPUMEHUMbI HEMOCPEACTBEHHO K UCMbITAHUAM NPU SNEKTPOMAarHUTHbIX BO34ENCTBUAX
00NbLUOW MOLLIHOCTN HA COBPEMEHHbIE CUCTEMbI. He peLueH Bonpoc 0 TOM, KaKOBbl AOIMKHbI ObITb «CTaHOapPT-
HblE» W «PEMNPE3EHTATUBHLIE» UCMbITATENbHbLIE SNEKTPOMArHUTHbIE BO3AEUCTBUA OONMbLLOW MOLLUHOCTU. He ycTa-
HOBNEHLI TAKXKE NMpoueaypbl UCNbITAHUU. CneayeT Takke yYuTbiBaTh, YTO B MOMEHT BHELLHETO 9MNMEKTPOMAarHUTHO-
ro BO3JENCTBUA, CUCTEMA MOXKET HAXOAUTbLCA BO MHOTUX Pa3NUYHbIX COCTOAHUAX B 3aBUCUMOCTHU OT XapaKTEpU-
CTUK €€ (PYHKLMOHUPOBAHUA, N €€ OTKINUK HA BHELLHEE SNEKTPOMArHUTHOE BO3AENCTBUE, MOXKET 3aBUCETL OT
«Ha4varnbHbIX YCITOBUN» CUCTEMBLI. Bomnee Toro, B Xxoae NpoBOAUMbIX B HACTOALLEE BPEMA UCMbITAHUU NMPU BO3-
aencreun SMN BAB 00ObIMHO He KOHTpONMUpytoT OCOOEHHOCTU UIMKU BHECEHHbLIE U3MEHEHUSA NPOrpaMmMHOro
obecrneyeHuns, Tak Kak Hanbonee Ba>kHbIM ANA UCMbITAHUW CYUTAIOT KOHCTPYKLUUIO 000opyaoBaHuA. [na taknx
CUCTEM NPUMEHAEMOE nporpamMmmMHoe obecneyeHne 4yacto NU3MEHAOT U MOAUMPULIMPYIOT NPU NOATOTOBKE K MPOBE-
OEHUIO UCNBITAHUN, TAK YTO UCNbITYEMbIE CUCTEMbI MOTYT HE OTPa)aTb CBOUCTB PearibHbIX CUCTEM.

Takum obpasom, Heobxoanumo paspaboTarb NPUEMIEMbIA NOPAAOK UCMbITAHUMA CUCTEM MNPU JMEKTPO-
MarHUTHbIX BO3JENCTBUAX OOMbLLUOM MOLLUHOCTU, BKIIOMAA npasuna, gonyckawowme rmdKkoCcTb NporpammHOro
obecneyeHus.

4.1 Npumepbl 3NeKTPOMarHUTHbIX BO3OeUCTBUUN OONbLLOU MOLWHOCTU HA CUCTEMbI B MPOLLIIOM

Tekcm noopa3sodena 4.1 npuseOeH 6 NpusioKeHuU A.

4.2 Oowmne meToAabl INEKTPOMArHUTHOMU 3alLUTbI B TPUMEHEHUUN K CUCTEMAM rPaXaaHCKOro HasHa-
YyeHuUs

B pa3sutumn metoaoB 3awutbl oT SMU BAB cuctem BoeHHOro v rpaXaaHckoro HasHa4veHusa Oblnu npoBe-
eHbl 3Ha4YuTENbHbIE PadboThl [24]. MeToabl 3aLUMTbI BKIMOYAKOT B ce0a odLuee 3KkpaHupoBaHue (T.€. TOMONorn-
YECKUN KOHTPONb CUCTEM [25]), yCTAHOBKY (PUNLTPOB N YCTPOWUCTB 3aLUUTbI OT NepeHanpsa>XeHUN Ha BXo4ALLUX
CUNOBbLIX U CUTHATbHbLIX NUHUAX [26], a TaKke 3aLUmMTy OTAENbHLIX 00pa3LIOB 000PYA0BAHUSA, KOTOPbLIE MOTYT ObITb
ocobo BocnpunmymsbiMn K MU BAB [27], [28].

MHormne n3 aTux pabot, npoBeIeHHbIX paHee, HenocpeaCTBEHHO NPUMEHUMBI K 3aLLUUTE 3NEKTPUYECKUX
CUCTEM U COOPYXXEHUN OT BbICOKOYACTOTHbIX 3NEKTPOMArHUTHbIX BO3AEUCTBUU DONbLUOW MOLLHOCTU. Kak u B
cnyyae 3awutbl oT M BAB, Hanbonee Ba>kHbIMU NYTAMU CBA3U C BHELLHUMW 3NEKTPOMAarHUTHbLIMWU BO3EU-
CTBUAMM OOMNbLLIOWN MOLLIHOCTU ABMAIOTCA ANMMHHbIE NIMHUK, BXOASALLME B COOPYXeHne. OaHaKko n3-3a 00ornee BbICO-
KNWX4aCTOT COCTaBNAOLMX CNEKTPA 3NEKTPOMarHUTHbIX BO3AENCTBUA O0MbLLIOW MOLLHOCTU HAaBEAEHHbIE CUTHa-
Nbl B 3TUX NMMHUAX, KaK NPaBuUno, UCNbITbIBAIOT OOnbLUEE 3aTyXaHWUE B 3aBUCUMOCTU OT PACCTOAHUA, YEM CUTHAanNbI,
HaBeaeHHble OMWU BAB. [Mo3TOMy B HEKOTOPBLIX Criy4yasax TpeboBaHMs K YCTPOMCTBAM 3aLLUUTbl HAMEPEHHO CO-
3JaHHbIX MYTEN SNEKTPOMArHUTHOIO NPOHUKHOBEHNSA B COOPYXXEHUE (CM. 3.7) MOTyT ObITb HE TAKUMWU XKECTKUMMU,
Kak anga SMIN BAB.

[1Nna anekTpoMarHUTHbIX BO34eNCTBUKA OONbLLOWN MOLLIHOCTU MOMUMO «HAMEPEHHbLIX» CYLLUECTBYIOT APYrue
NyTU 3NEKTPOMAarHUTHOro NPOHUKHOBEHNA. K HUM OTHOCATCA TaK HA3bIBAEMbIE «HEHAMEPEHHO CO34aHHbIE NYTH
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SNMEKTPOMAarHUTHOro NPOHUKHOBEHUA» (CM. 3.21), KOTOPbIE BO3HMKALIOT, HANPUMEP, Koraa saNeKTpoMarHMTHOE none
NPOHUKAET Yepes3 TOYKM HECOBEPLLUEHCTBA B 3KpaHe cucremsbl. Kak npaBuno, €CnmM 4actota BHELLHENO 9NEKTPO-
MarHMTHOIo BO3AEUCTBUA MOBbLILLAETCA, IPPEKTUBHOCTL MPOHUKHOBEHUA SNEKTPOMArHUTHOIO NonNg Yepes AaH-
Hble HEHAMEPEHHO COo3aHHble (M HEXXenaTtenbHbIe) NYTU TaKKe BO3pAaCTaET. Yny4lleHue ooLwero (Tononornvec-
KOro) 3KpaHUpPoOBaHMUSA paccMaTpmMBaeMon cCUCTEMbI DyaeT cnocoOCTBOBATL PELUEHUIO NPODNEMbI.

Tak Kak MHOTUE aneKTPOHHbIE CUCTEMbI, pacCMaTpPUBaEMbIE B HACTOALLEM CTaHAAPTE, ABNAKOTCA LINAPPOBBLI-
MW, CYLLECTBYIOT AOMONMHUTENbHbLIE BO3MOXHOCTU ANA BIUAHUSA SNEKTPOMArHUTHbIX BO34EUCTBUN OONbLLION MOLLI-
HOCTW HA CUCTEMBbI. SNEKTPOMAarHUTHblE BO3AENUCTBUA OONbLLUON MOLUHOCTU MOTYT ObITb MOBTOPAIOLLMMUCA U Yac-
TOTbl NEPUOANYECKUX ANEKTPOMArHUTHbLIX BMMAHUW HA CUCTEMY MOTYT COBMNagarb C TAKUMWU YacToTamu B LIUAPPO-
BbIX CXemMax. B pesynsrarte BO3MOXHO HapyLUueHUe paboTbl CUCTEMbI NPU onpeaerneHHON KPUTUYECKON YacToTe
UMMYMNbCOB, AaXe eClN UHTEHCUBHOCTbL SNEKTPOMArHUTHOro Nonga 0yaeTt HMKE NOPOroBOro 3Ha4eHUs NoBpPeEXI e-
HUS KOMNOHEHTOB. CneunanunucTbl, 3aHUMaOLLIMECH BOMPOCAMU INEKTPOMArHUTHbIX BO3AEUCTBUN OOMbLLON MOLLI-
HOCTU, TAKOW NoaxoJ OObIYHO HA3bIBAKOT «XUTPbIM». CrnegoBaTenbHO, HE0OX0AMMO NPOBOAUTL AONONHUTENbHbIE
MEPONPUATUA MO 3aLUMTE, 3aKntoyaroLmecsd B TLLUATENbHOM MPOEKTUPOBAHUN LIMAPPOBOUN AMNMEKTPOHUKU ANA UCKITIO-
YyeHUa ee BOCNPUUMUYNUBOCTU K NEPNOANYECKUM BO3OENCTBUAM.

[lanbHenwmne ceeageHns n TpedoBaHuA B OTHOLLEHUN PEKOMEHYEMbIX KOHLIEMLIMN 3aLLUNTLI OT 3MneKTpomMar-
HUTHbIX BO3AEUCTBUI DOOSbLLIOW MOLLHOCTU U UX peanu3aunn oyayt npuBeaeHbl B HALUMOHANbHbIX CTaHAapTax,
pa3pabaTbiBaeMbiX Ha ocHoBe cTtaHgaptoB cepun MO3K 61000.

5 Knaccudumkauma anekTpoMmarHUTHbIX BO34EeNCTBUN OOSIbLIOU MOLHOCTI

TepMUH «3nekTpoMarHUTHbIE BO3AENCTBUA OOMbLLION MOLLIHOCTU» UCMOMbL3YIOT ANnA 0003HAYEHUS ANEKTPO-
MarHUTHbLIX BO3AENCTBUIN, TEHEPUPYEMBbIX YCTPOUCTBAMU, CO3AaHHLIMU YENMOBEKOM, KOTOPbLIE MOTYT OKa3blBaTh
HebOnaronpuaTHoe BNMsaHne Ha PYHKLUMOHUPOBAHWNE INEKTPUYECKNX CUCTEM. TaKkmne anekTpoMarHuTHblie BO3aeNn-
CTBUA MOTYT ObITb CO3AaHbl B BUAE UMMNYNbCHLIX NOCLINMOK 3HEPrMU MUKPOBOJSIH, YAaCTO Ha3blBAEMbIX MUKPOBOJT-
HOBbIMW CUTHaANamMmn 0O0NbLUOW MOLUHOCTU. ANbTEPHATUBHbLIA CNOCOO CO3a4aHUA TAKNX NEKTPOMATrHUTHbLIX BO3-
ONEUCTBUN 3AKIMNOYAETCA B reHepauun anekKTpoMarHMTHOro MMnNyrnbca B 4OCTAaTOMHO LUMPOKOW MOrnoce 4acTor,
ODObIYHO HA3bLIBAEMOI0 CBEPXLLUMPOKOMOMOCHbIM 3NEKTPOMAarHUTHbIM UMMNYINbCOM. Kak npaBuro, SHEPrus anekT-
POMaArHUTHbIX BO3€UCTBMIA DONbLLON MOLLIHOCTU MPUBHOCUTCA B CUCTEMY B (POpPME BHELLUHENO 3NMeKTPOMAarHuT-
HOro nons.

I[1na Toro 4TodObI NOKa3aTb pasnuyme mexagy MUKPOBOIHOBLIMW CUrHanamu ©OO0NbLLUON MOLLHOCTU U CBEPX-
LLUMPOKOMONOCHbLIM 3MEeKTPOMAarHUTHbIM UMMNYINbCOM, CrneayeT NPOBECTU aHanM3 ux CNeKTPOB B YaCTOTHOW obnac-
TW. Pe3ynbrathl TAKOro aHanusa npuseaeHsl (B Ka4eCTBEHHOU hOpMeE) HA PUCYHKE 1, rae npeAacTaBneHbl 3HA4YEHUA
CneKTpanbHOWN NNOTHOCTH, (B/M) / 'l TunoBoro monHmuesoro paspaga, SMA BAB, MMKPOBONMHOBLIX CUTHAMNOB
0OMnbLLIOW MOLLIHOCTU U CBEPXLUMPOKOMONOCHOIO SMEKTPOMArHUTHOrO MMNyrbca, co34aHHOIo KpaTKOBPEMEHHbIM
MMMYIbCHbIM cUrHanom. Cneayert OTMETUTb, YUTO CriekTparnbHasa NNOTHOCTb MUKPOBOSTHOBLIX CUTHANOB OOMbLLOW
MOLLUHOCTU U CBEPXLUMPOKOMONMOCHOMO 3MEKTPOMAarHUTHOroO UMNynbca ABMNAETCA CYLLECTBEHHOM Ha YacToTax
cBbille 300 MI'y. CnekTpanbHad NNOTHOCTbL CBEPXLLUUMPOKOMONOCHOIO 3NeKTPOMarHUTHOro MMMNynbca pacnpeae-
fleHa B AOCTATOYHO LUMPOKOW NOJSI0Ce YacCTOoT, CrnekTpanbHasa MMOTHOCTb MUKPOBOJTHOBbLIX CUTHANOB DObLLION
MOLLHOCTM HanOMWHAET CreKTpanbHy NNOTHOCTb 0AHOYACTHbIX cUrHanoB. CneayeT Takke OTMETUTb, YTO CINEK-
TpanbHasd NMOTHOCTb CBEPXLUMPOKOMONOCHOIO 3NMEKTPOMAarHUTHOIO UMNyNbCa MOXET YacTO YMEHLLUATLCA CBbI-
e YyactoT 3— 51T, n4TO Y3KONOMOCHbLIE «CTPENbI» CNEKTPANbHOW NAOTHOCTU MUKPOBOSHOBbLIX CUTHaroB OO0rib-
LLIOM MOLLHOCTM MOFYT XapaKkTepu3oBaTbCA OOMbLUMMKU 3HAYEHUAMMW CEKTPANbHOW NIOTHOCTMW.

Ha pucyHke 1 nokasaHoO TakXke MHOXECTBO 3NEKTPOMAarHUTHbIX MOMEX HU3KOro YPOBHA. OTU 3MNeKTpomMar-
HUTHbIE NOMEXWU NPEeACTaBNAT COOOU BHELLUHUW SNEKTPOMArHUTHbIN LLUYM, BbI3BAHHbIM PabOTON SNEKTPUYECKUX
YCTPOWUCTB, PAcnornoXeHHbIX BONM3n OT MECT U3SMEPEHUN, U yaaNeHHbIX UCTOYHUKOB 3NEKTPOMAarHUTHbLIX MONEW.
[1aHHblEe 3NeKTPOMAarHUTHblE NOMEXU TakkKe MOTyT NPUBECTU K JMEKTPOMArHUTHOMY BIUAHUIO HA 00Opyao-
BaHUE.

INEKTPUYECKMUE CUCTEMBI, KAK NPaBUNo, 3aLluLLIEHbI OT BO3AENCTBUA SNEKTPOMArHUTHLIX MOMEX HU3KOTO
VPOBHS, €CNl COOTBETCTBYIOT TpeboBaHUAM, YCTAHOBMEHHbLIM B cTaHAapTax B oonactn SMC, pacnpocTpaHs-
IOLLIMXCA HA 3TN cUcTeMbl. OAHAKO UHTEHCUBHOCTb 3NEKTPOMArHUTHbLIX BO3AEWUCTBUMA OONbLUOW MOLLHOCTU
MOXKET CYLLIECTBEHHO NMPEBLICUTL TUMUYHbLIE YPOBHU NMOMEXOYCTONYUBOCTU CUCTEM rpaKgaHCKOro HasHavyeHus,
COOTBETCTBYIOLLUMX TpeboBaHnaM ctaHaapTos B obnactn SMC.
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CnekTpansHas
MNOTHOCTL, (B/m)/Ty

Y3KononocHble?) curHansl
(HaNpUMep MUKPOBONHLI BoNbLUORA
MOLLUHOCTHK, M3Ny4YeHUA BLICOKOU
4YacTOoTbl, U3NYy4YeHWUA BLICOKOM
WHTEHCUBHOCTH)

(B 3aBUCHUMOCTHW OT AansHOCTH)

~ 10" ~.Montwuesbie paspsgei’)

IMI BAR LLinpokononocHbie
~ 103 (CBEPXLUMPOKONOMNOCHLIE) CUrHan.!
(B 3aBUCMMOCTW OT AanbHOCTH)

1w A

A

-—

SneKTpoMarHuTHble nomexu, /0%
BAWAKOLLME HA 3)
PYHKLUMOHWPOBaHUE CUCTEMDI
~ 10 klMy ~1 My ~ 10 MMy, ~ 300 MI"y ~1-=10 Ty
YactoTa, Ny

1) BHauMTenNbHbIE CneKTpanbHble COCTaBNALWME Ha YacToTax Ao ~ 10 ML B 3aBUCMMOCTU OT
yaareHua 1 napamMeTpoB MOSTHUEBOro paspsaa.

2) B nonoce YacToT npubnuantensHo ot 0,2 o 5 My,

3) He oba3aTenbHO ABNAKOLWMECA SNEKTPOMarHMTHbIMU BO34,eNCTBUAMU BONBLUOKA MOLLHOCTM.

[TpMMeyaHNe—Ha pucyHke NPpMMeHeHbI norapndMmn4eckme LKanbi.

PUCYHOK 1 — CXxeMa cneKTpanbHOro coctaBa MUKPOBOMHOBLIX CUrHANoB OOMbLUOW MOLLLHOCTU U CBEPX-
LIMPOKOMOMOCHBIX 3NeKTPOMarHUTHBIX UMMNYMLCOB B CPaBHEHUU C APYTUMU SMEKTPOMarHUTHbLIMU
nanydyeHunamm (cm. [10])

CnocoObl reHepUpPOBaHUA N N3INTYYEHUA BNEKTPOMArHUTHbLIX MONEU, a Takke MexaHu3mMmbl CBA3N U BO3MOX-
HOCTWU NOBPEXXAEHUA UNMN HapyLUEHUA PYHKLIMOHUPOBAHUA CUCTEM MOTYT B 3HAYUTENBHOWU CTEMNEHU pa3nn4yaTbCA
OnNA ANeKTPOMarHUTHbIX BO3EUCTBUIN Pa3HbIX BUAOB, NMpeacTaBneHHbiX HA pucyHke 1. OaHaKko pe3ynbraThbl BIU-
AHUA PAa3HbIX ANEKTPOMArHUTHbLIX BO3AENCTBUIA HA ANEKTPUYECKUE CUCTEMbI MOMYT ObITb OAUHAKOBLIMW U NPe-
CTaBNATb COOOU HApyLUEHNE PYHKLIMOHUPOBAHUA UM (PU3NYECKOE NMOBPEXKIEHNE CUCTEMDI.

NCTOYHUKN MUKPOBOJSTHOBbLIX CUrHANoOB 00sbLLION MOLLUHOCTU B 3aBUCUMOCTM OT KOHCTPYKLWK, KaK NPaBUIIoO,
reHEPUPYIOT UMNYNbCbI, N0A00HbLIE NEPUOAUYECKN NOBTOPAIOLLMMCA CUHYCOUAanbHbIM CUrHanam. TUNUYHbIE
3HA4YEeHUAa HEeCYLLEN YacCcTOTbl AaHHbIX curHanoBs — o1 0,2 4o 5 ['Tu, AnnTenbHOCTN UMNYNbCA — A0 HECKOTNbKNX
MKC. [lpyrne BakHble 0COOEHHOCTU CUrHamnoB AAHHOrO BMaa U UX BO3AENCTBUA HA CUCTEMbI YKa3aHbl HUXKE:

a) UMNYNbCbl MOTYT ObITb NOBTOPAIOLLMMUCA, NPUYEM HECYLLIAA YacTOTa UMMYNbCOB MOXKET UBMEHATLCH BO
BPEMEHU (MOOYNUPOBATLCA).

[1pn aTOM:

- MaKkCUManbHasa CBA3b MOXET ObITb AOCTUTHYTA MPU COBNageHUn nepecTtpanBaemMon HecyLlein 4YacToThl
MMNYNbCOB CYaCcToTaMM PE€30HAHCOB (PYHKLIWMKU Nepeaayn CUCTEMBI,

- He0OX0AMMOE YNCIO UMMNYNbCOB HA PE30HAHCHbIX YacToTax MOXET ObITb 0Kono 100;

- MPU BO34ENCTBUN MUKPOBOJTHOBbIX CUrHANoB 00bLLUON MOLLHOCTU BO3MOXXHO 3MNEKTPOMAarHUTHOE BIIUSA-
HWE HA CUCTEMY Yepe3 HEHAMEPEHHO CO34aHHbIE MYTU ANEKTPOMArHUTHOIO NPOHUKHOBEHUA U NOCTOAHHOE PU3U-
YyecKoe NoBpeXJeHne CUCTEMbI Yepes3 HaMEPEHHO Co3JaHHbIE NYTU ANEKTPOMAarHUTHOrO NPOHNUKHOBEHUA.

D) MHOrMe CUCTEMBI, NOABEPraeMblie BO3AEUCTBULIO, UMEIOT 3HAYUTENBHYIO BOCMPUUMYMBOCTb HA YacToTax
pe30HaHCOB PYHKUUK nepenayn. [1pn 3TOM BO3MOXKHA «HACTPOMKa» MUKPOBONHOBBLIX CUTHANOB DObLLIOW MOLLHO-
CTU C LENbLIO BbI3BATb KOHKPETHOE BO3AENCTBNE HA CUCTEMY:;

C) TUNU4YHLIMW YCTPONCTBAMU ANSA reHepaunmn anekTpoMarHMTHbIX MONEN TAKOro poaa ABNATCA reHeEPaTOopP-
Hbl€ NPUOOPLI PagNONOKALUMOHHBLIX CTAHLUUN 1 MUKPOBOSHOBBLIX MeYen, penaTuBUCTCKUE MArHETPOHbI, BUPKATO-
Dbl UNIU CyMNEepP-PEnbTPOHbI.
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[eHepauna CBEPXLUMPOKOMOMNOCHOIo 3NEKTPOMAarHMTHOrO UMNynbca NyTeM Co3gaHuda KpaTtkoBPEMEHHOTIO
nepexoaHOro npouecca npeacraBnsgetr cobon MHONM MexXaHu3M pacnpefeneHusa 3HEepPruu B LUMPOKOW Mosioce
4acToT. B 3TOM OTHOLLUEHUN CBEPXLLUUPOKOMONMOCHLIN 3NEKTPOMarHUTHbIM uMnynec aHanorndyeH SMA BAHAB.

OCHOBHble 0COOEHHOCTU CUTHANOB AAHHOIO BUAA YKa3aHbl HUXKE:!

a) TUNMUYHbIE 3HAYEeHUA: BpeMda HapactaHua umnynbca — 100 nc; ANUTENbHOCTL MMNyNbca — 1 HC.
B pesynbrate OCHOBHbIE YAaCTOTHbIE COCTaBNAOLME 1 MOLLUHOCTb MMMYNbCAa pacnpeaensaoTcs B BECbMa LLUUPO-
KOM nonoce 4yacTtoT, npudnuantenbHo ot 0,2 40 5T U;

D) CBEPXLLUMPOKOMONOCHbIE SNEKTPOMArHUTHLIE UMMNYNbCbl MOTYT ObITb MOBTOPALLUMMUCA.

[1pK 3TOM:

- MOXKET ObITb 0Decne4vyeHo coBrnageHne 4acTtoT CrekTpa ¢ pe30HAHCHbIMWU YacTOTaMU Pa3fNYHbIX CUCTEM;

- QHEeprua oTAEenbLHOro MMNynbca OKa3blBaeTcd pacnpeaeneHHoON N0 MHOTMM YacToTam;

- CNeKTpanbHada NNOTHOCTb AaHHbIX CUTHANOB MEHbLLUE, YeM cnekTpanbHada NAOTHOCTb MUKPOBOJHOBLIX
CUrHanoB 00sbLLIOW MOLLUHOCTMH.

C) NpU BO3AENCTBUN CBEPXLLUMPOKOMONOCHbLIX 3NEKTPOMAarHUTHbIX UMMYINbCOB OONee BEPOATHO 3MneKTpomMmar-
HUTHOE BNIMAHNE HA CUCTEMY, YEM MOCTOAHHOE PU3NYECKOE MNOBPEXKAEHUE CUCTEMBI.

[1n4a nyyLuero noHUMMaHMA BONPOCOB, CBA3AHHbIX C 9N1EKTPOMAarHUTHbIMU BO3AE€UCTBUAMU OONbLLION MOLLIHO-
CTU HA CUCTEMbI, MOXKET ObITb MPOBEAEH aHANMN3 UNN BbIMNOJIHEH SKCNEPUMEHT C KOHKPETHOU cuctemMon. [n4
3TOro, npexae Bcero, He0O6xXo0AMMO YCTAHOBUTb XapaKTEPUCTUKNU INEKTPOMArHUTHbLIX BO3AENCTBUNA DONbLLOW
MOLLUHOCTU, BNUAKOLLUX HA CUCTEMY (CM. 5.1).

5.1 Usnyyaemblie U KOHAYKTUBHbIE COCTABNAIOLWMUE 3NIEKTPOMArHUTHbIX BO34eUCTBUU OOSNbLLIOU MOLLL -
HOCTH

[Mpu Bo3aenctesnmn MU BAB Ha cuctembl MOryT ObIThb BblAENeHbl U3nydyaemass cocTaBndatowas, npes-
cTaBnawoLaa cobon anekTpoMarHMTHOE none, U KOHAYKTUBHAA COCTaBnaloLLasa, npeacrasnatowas cobon Tok
(cM. [5]). AHANOMMYHbIM NOAX0A MOXKET ObITb MPUMEHEH K 3NEKTPOMAarHUTHbIM BO3AENCTBUAM OONbLLUON MOLLHO-
CTWU Ha CUCTEMBI.

K xapaktepuctnkam nsrny4aemMom CoCTaBnAaoLLEN SNEKTPOMArHUTHOro BO3AENCTBUA O0MNbLLIOW MOLLIHOCTY
OTHOCAT HaNPSAXXEHHOCTb 3NEKTPUYECKOro (M BO3MOXHO, MArHUTHOIO) Nonsd, OopMy BOIMHbI, a TaKXKe CBEAEHUSA O
nonapusauunu, yrrne HaknoHa, pacnonoXXeHum n pasmepax Mmecra B034eNCTBUSA NEKTPOMArHUTHOIO NOJA HA CUCTE-
My. Takum obpa3om, xapakTepUCTUKN U3ny4aemon coctaBnaoLLeEN INEKTPOMArHUTHOIO BO34eNCTBUS DONbLLOW
MOLLIHOCTU NMPeAcTaBnsaioT coODON XxapakTePUCTUKN ANEKTPOMArHUTHOIO Nons BHE CUCTEMBI.

XapakrepucTukn KOHAYKTUBHOW COCTaBMAIOLLIEN SNMEKTPOMArHUTHOrO BO34ENCTBUS OOMbLLIOW MOLLIHOCTU Npea-
CTaBNAT cCOOON (POPMbI BOSIHbI U CMNEKTPbLI TOKOB B OHOM UMK B OOnbLUEM YUCIIE NPOBOAHUKOB B CUCTEME.
OObIYHO 3TU XapaKTePUCTUKU YCTAaHABNMUBAIOT B TOYKE NEKTPOMAarHUTHOrO NPOHUKHOBEHNA B CUCTEMY, A€ NPO-
BOAHUK, B KOTOPOM BHELLUHWUM 3NEKTPOMArHUTHOM MOMeM HaBeAEeH TOK, MPOoXoauT Yepe3 000N0YKy CUCTEMbI U
NHXXEKTUPYET TOK BHYTPb CUCTEMBI.

5.2 Y3KONONOCHbIE 3fIeKTPOMarHUTHble BO3aAeUCTBUA (HenpepbiBHbIEe KOrebaHusA)

Y3KOMonoCHbIE N3ny4yaemble Unu KOHAYKTUBHbIE MUKPOBONHOBbLIE CUrHAambl 00NbLLON MOLLIHOCTU OObLIYHO
npeacTaBnaloT cooon MoaynuMpoBaHHblE CUHYcOouAanbHble KonedaHuna. OgHMM N3 TaKMX CUTHANOB ABMAETCH
CUHycounganbHbIX CUTHAN CrayccoBou Moaynsuuen, B COOTBETCTBUU C BbIPaXKEHUEM

2
2{!‘—f§}]

g(t) = Ay cos(2nf,(f —f.))e [ ! (1)
dopma BONnHbI (1) 3aBUCUT OT CneayloLmMx napamMeTpPoB:
Ay — NMUKOBOE 3HAYEHNE nMnynbca HaNnPAXKEHHOCTU ANEKTPUYECKOro nons (B COOTBETCTBYOLLMX € AUHU-

Liax);
fy — Hecywaqayacrora curHana, I'u;
fp, — nepuoa Hecylwleu yacTtoTel curHana (1/1,), c;
[, — BPEMEHHOU cABUT CUrHana, c;
a — 9pdPeKTUBHAA LULMPUHA rayccoBon POPMbl BOIHbI (Ha ypoBHE 1/€);
e — OCHOBAaHWE HaTypanbHbIX NOrapudMoOB.

B 3aBUCMMOCTU OT BMAA UCTOYHUKA U3NYy4aEMOro 3NEKTPOMArHUTHOINO Mnond Ha NpPakTUKe BO3MOXKHbI
curHanbi no (1) ¢ pasnuyHbiMm orndatowmmm [29]. Hopmann3oBaHHbIW MO aMNNUTYAE CUrHAN C rayCCoBOWN pop-
MOU moaynauuun napameTpomMm @ = 10f; U BpeMeHHbIM cABUIOM [, = 2a B PYHKUMU OT HOPMANN3OBaAHHOIO
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BpeMmeHu t/ty npeacraBneH Ha pucyHke 2a). CurHan Ha pUCcyHKe 2a) eCTeCTBEHHO ABNAETCA Y3KOMNONOCHbIM.
3Ha4YeHne cnekTpanbHOU NNOTHOCTU AAHHOro curHana npeacraBrneHo Ha pUCyHKe 2b). ®opma BONHbLI B COOTBET-
CTBUU C PUCYHKOM 2 npeacraBndeT coOou npoCTom npumMmep anekTpoMarHMTHOro BO34enUCTBUA OONbLLON SHEPTUN,
OTHOCALLErocd K BUay MUKPOBONHOBbIX CUrHanoB. JononHUTENbHbIE CBeAEHNA 00 y3KOMONMOCHbLIX SN1EKTPOMATr-
HUTHbIX BO3AEUCTBUAX OOMbLUOW SHEPIUKU, UX OXKMAAEMbIX aMNNUTyAax, HECYLUMX YacToTax U T.4. NpuBeae-

Hbl B [30].

g(H/Aq
1,2
0,8—
O_ u"'11i1l l l‘{lri'l“
0,4— ’ | ’ l T '
-0,8—
-1,2 — 1 T T T T T T T T T T T T T T 1
0 4 8 12 16 20 24 28 32 36 40
tt
a) opma BOMHbI NEPEXOAHOro npouecca 0
| 709(F) Ag|
10=
1=
0,1=
0,01 =
0,001 =
0,0001
0,1 1 10
b) CnekTtp 1o
PUCYHOK 2 — T[lpumep y3KOMNOMNOCHOrO 3MNeKTPOMarHUTHOro BO3AeUCTBUA OONbLUOW MOLLL-

HOCTWU — CUHycouZanbHbIM CUrHan ¢ rayccoBon moaynauven (dbopma BOMHbLI U CNEKTP)

5.3 CBepXIWUPOKONOJNIOCHBLINA 3NEKTPOMArHUTHbLIA UMNYJILC HA OCHOBE KPaTKOBPEMEHHOro nepe-
XOOHOro npoLecca

[pyrMuM BO3MOXHbIM CTOCOOOM CO34aHUSA INEKTPOMArHUTHOIO BO34ENCTBUS OONbLLUON MOLLHOCTU SABNSET-
C reHepaums CBEPXLUMPOKOMOJIOCHOTO NepexoaHOro NpoLecca, NnoKasaHHOro Ha PUCYHKE 3.

B otnnyme o1 y3KkOnonoCHbIX MUKPOBONHOBbIX CUrHANO0B DONbLLOK MOLLHOCTU AaHHAas hopma BOMHbI Onn3ka
K BunonapHOMY MMNYNLCY U, KaK CNeACTBUE, UMEET CNEeKTpanbHblie COCTAaBNAKLME B BECbMA LUMPOKOW NONOCE

9
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yactoT"). Kak ykasaHo B [30], BO3MOXHbl HECKOJTbKO MPOCTbIX aHANMTUYECKUX BbIPAXKEHWUI, KOTOPbIE MOTYT ObIThb
MCMONb30BAaHbI ANA npeacrtaBneHnsa NoAo0OHbLIX LUMPOKOMOMOCHbLIX CUrHaANoOB. K HUM OTHOCATCA raycCcoBbIN
MMNYINbC U ABOUHOU 3KCMOHEHLUMAaNbHbLIM NEPEXOAHbIN MPOLECC, KOTOPbIXN YAaCTO NPUMEHAOT AN NPeaCcTaBNeHUs

ANEKTPOMArHUTHbLIX MONEN, CBA3AHHbIX C BbICOTHbLIM SAEPHLIM B3pbIBOM. [laHHaa hopma BOMHbI pACCMOTPEHA
B [27].

g(f), kB/m
3
2_
'I_
O vihid L J Hdll f Y an
~y
q—
-2 | | | | | | | | |
0 20 40 60 80 100

Bpemsa, HC
a) ®opma BOJIHbBI NEPEXOAHOMO npouecca

g(f), (B/m)/T4
1E-05

1E-06

1E-07

1E-08

1E-09

1E-10

TE-11 T T T TT1T1T] — T T T TTTT] T T T TT1T]
0,01 0,1 1 10

YacToTa, [Ty
b) CnekTp

PUcyHoK 3 — lNpumep aneKTpoOMarHUTHOro Bo3gencTema 60nbLLOA MOLWHOCTU Ha OCHOBE
CBEPXLUMPOKOMONOCHOIro NepexogHoro npouecca (opma BOMHbI U CNEKTP)

1) B cnektpe nany4aembix aMNeKTPOMardHUTHbIX nonei 6omnblioi MOLHOCTM aHHOro BuAaa He [AOMKHO BbiTh
NOCTOAHHOW cocTaBnawwen. [NosToMy nnowaab nog KpUBoU PopMbl BOSHBLI, NMPeACTaBNEeHHON Ha PUCYHKe 3a), Wnu
nnowaab noj KpuBon Inobon aHanNUTUYECKOW (POPMbI BOMHLI, NpeAcTaBnAWeENn AaHHBIA BUA4 BO3AEUCTBUA, AOMKHaA
ObITb paBHa HymN (C y4eTOM 3HakKa).
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5.4 [loBTOpAOLIAACA reHepaLuus
CBeAeHud, npuBeaeHHble B 5.1 — 5.3, nony4eHbl B NPEANONOXEHUN, YTO popmMa BOIMHbI ANEKTPOMATrHUT-

HOro BO34enNcTBnsA O0ONbLLOM MOLLHOCTU NpeacTaBnsaeT coOon egMHNYHOE ABNEHNE — OTAESNbHbIN MOAYNUPOBAaH-
HbIN CUHYCcOUAAnbHbIN CUrHan, NMOO OTAENbHbLIN CBEPXLLUWMPOKOMONOCHbLIM UMMYNbC. BO3MOXHO, OAHAKO, NEPUO-
An4ecKkoe NoBTOPEHNE AAaHHbLIX POPM BOJHLI, T.€. UMMNYNbCHAA NOCNe40BaTENbLHOCTL (CM. PUCYHOK 4a). Ha paH-
HOM PUCYHKe npeacTasneHa oopma BOJSHbI MO PUCYHKY 2a) Npu Nnepnoae OCHOBHOW 4acToThbl {;, Nepuoanyecku
nosTopsemasi ¢ nepuoaom nostopenus 7,= 401,

Tp = 401,

el

g(t)/Aq

I I I
100 150 200 250 300

t/ ty
a) ®opma BONHbLI NEPEXoaHOoro npouecca
40
Af=0,025f
o -
30—
20—
O ] | | ‘““I | | | |
0,6 0,8 1,0 1,2 1.4
b) CnekTp
PucyHok 4 — [lpumMmep nocnepoBaTenbHOCTU UMNYNbLCOB, aHaNOMMYHbIX MpencTaB-

JTEHHOMY Ha PUCYHKe 2

dopma BOMHbI TAKOro Buaa obecnedynBaeT nepeaady Ha obnyyaemyro cuctemy bonbLuen aHepruun. Ha

npakTuKe ObINo NoOKa3aHo, YTo NPU AaHHOW (POpPME BOJIHbI Pe3ynbraTbl HAPYLLUEHUS PYHKUMOHUPOBAHUSA B 3HA-
YUTENBbHOW CTEMEHU 3aBUCAT OT YaCTOThbI NOBTOPEHUA curHanoB (npu ee nameHeHun ot 100 go 1000 'u). B uenom
aNeKTpoMarHuTHOEe BO3AEUCTBUE NMPU AAaHHOU POPME BOSMHbI MOXKET BbI3BaTb CEPbE3HbLIE MPOONEMbI ANA CUC-
TeM. CheagyeT y4uTtbiBaTh, YTO NEPUOAUYHOCTb CUrHana NpuUBOAUT K UIBMEHEHUIO €ro cnekrpa. CnekrpanbHas
NNOTHOCTL NOcneaoBaTeNbHOCTU UMMYNbLCOB nMpeacraBneHa Ha pucyHke 4b). MoXHO BUAETL, YTO HENPEPLIB-
Had cnekTpanbHaa MNOTHOCTb OAWMHOYHOrO WMMMNyINbCa, NPeAcCTaBNEHHOro Ha PUCYHKE 2a), npeobpasyeTcs
B COBOKYMHOCTb CrneKTpanbHbIX KOMMOHEHTOB, pa3gerneHHbIX HOPMarnu3oBaHHbIM YaCTOTHbIM MHTEPBAaNom
Af = 0,025 f,. Ecnu nocneaoBaTtenbHOCTb UMMNYNBCOB UMEET DECKOHEYHYIO ANMUTENBHOCTL, CNEKTP CTAHOBUTCH

ANCKPETHbIM.
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OnpeaeneHnto aNeKTPoMarHMTHbIX BO3AENCTBUX OOMNbLLUOA MOLLUHOCTU (CM. 3.17) MOIyT COOTBETCTBOBATbL
CUrHanbl C MHOTMMW pa3nUYHbIMK napameTpamun. ononHUTenNbHble cBEAEHUA 00 CBEPXLLUNPOKOMOSTOCHbIX 3NEK-
TPOMAarHUTHbIX BO3AENCTBUAX OOMbLLUOW MOLLUHOCTU npuBeaeHbl B [30].

6 OneKTpoMarHUTHbIE BO34eUCTBUA OOSbLIOU MOLWHOCTU HAa CUCTEMBbI

HamepeHHble BNUAHUSA INEKTPOMAarHUTHbIX BO3AENCTBUA OONbLLUOW MOLLIHOCTU HA CUCTEMbI MOTYT ObITb CBS-
3aHbl C N3riy4aemMomn n KOHAYKTUBHOW BOCMPUUMUYMUBOCTbIO CUCTEM, KaK 3TO UMEET MECTO U B APYrnx obnacrax
TexHonornm SMC.

[TOUMEHUTENBHO K U3ny4yaemMon BOCMNPUUMYUBOCTU CUCTEM YUUTBIBAIOT PACNPOCTPAHEHUNE INEKTPOMArHUT-
HbIX NONEN, CO34aHHbIX BHELLULHUMW UCTOYHUKAMK, B BO3QYXE U NX BO3AENCTBUE HENOCPEACTBEHHO HA BHELLHUE
Kabenu n aHTeHHbl 000pyaoBaHNA. Kpome TOro, y4UTbIBaKOT, YTO BHELLUHWE SMEKTPOMArHUTHbLIE NMONS NPOXOAAT
yepes OTBEPCTUA B KOXKyXaxX U MPUHUKAIOT BHYTPb 3aLUULLEHHOINO 00bema, YTO MOXKET BbI3BaTb MOBPEXAEHUE
CUCTEM UNU yXyaLUeHne nx padoTobl.

[TPUMEHUTENBHO K KOHAYKTUBHOW BOCMPUUMYMBOCTU CUCTEM YYUTLIBALIOT, YTO ANEKTPUYECKUE CUTHATDI
MOTYT ObITb WHXXEKTUPOBAaHbLI B CUNOBLIE KADenn u kabenu cCUrHanoB U CBA3U C UCMOSIb30OBAHUEM HEMOCPE/-
CTBEHHOW (ranbBaHWU4YECKOWN), EMKOCTHOU M UHAYKTUBHOWN CBA3W. LlaHHbIE SNEKTPUYECKUE CUTHATNbI pacnpocTpa-
HAOTCA U JOCTUratoT 00opya0BaHUA, NOAKIMIOYEHHOro K Kabenam. [1pu aToM pyHKUMK Nnepegadvm NpoBOAOB U
Kabenem mMoryt orpaHM4nTb pacnpoCTpaHeHUne COCTaBMALWMX BbICOKMX 4acTOT. Hanpumep, anekTpuyeckue
NPoBOAA BHYTPU 30aHNUA CYLLECTBEHHO OCNAONAT CUrHanbl ¢ YacToTamMu CBbILLE HECKONMbKUX merarepu. [pu
9TOM Apyrue kabenu, Hanpumep, Kateropum 5, npeagHasHadeHbl ANA MNPUMEHEHUA Ha 0ornee BbICOKUX
yactotax (~11Tw).

B HacTosLeM pasaene npuBegeHbl CBEAEHNS 0 MEXaHU3MaxX BO3DYXXOEeHUA CUCTEM, NpeacTaBNeHNN CUC-
TEM C UICMONb30BaAHNEM KOHUEMUMW SNEKTPOMArHUTHON TOMOMNMOTMN U Pas3nUYHbIX pe3dynbsratax BAIUAHUA NEKTPO-
MarHUTHbIX BO34€UCTBUU DONbLLION MOLLUHOCTU HA 3NEKTPUYECKUE CUCTEMbI U KOMIMOHEHTDI.

6.1 Tononornyeckoe npeacrtaBrneHne CUCTEMbI

I[1ns oueHKn pe3ynbTartoB BIUAHUSA 3NEKTPOMAarHUTHbIX BO3AENCTBMA OOMbLLUON MOLLHOCTU HA CIOXHYIO
CUCTEMY HEODXOAMMO, NPeXxae BCEro, NOHATb, KaK MPOBECTU aHaNM3 BO30YXAEHNA CUCTEMbI U YY4ECTb NPU 3TOM
ANEKTPOMarHUTHOE B3auMMOAENCTBME COCTABHbIXYacTeN CUCTEMbI. PaccmoTpeHune pasnmyHbix 0apbepoB, CyLLE-
CTBYIOLLMX B COOPY>XXEHUU, a Takke BO3IMOXKHbIX MYTEN pacnpoCTPaHEHUSA 3NEKTPOMArHUTHOU 3HEPTUKU, NPUBOAUT
K MOHATUIO 3NEKTPOMArHUTHOW TONONOrMK cuctemsbl. KoHuenumsa anekTpoMarHMTHOW TONOMOrMKU CUCTEMBI Oblna
npumeHeHa B [26]. [loaxoa, OCHOBAHHbLIM HA AAHHOW KOHUENUWUK, 3aKNO4YaeTCA B TOM, YTO CUCTEMA paccMaT-
PUBAETCA KaK COBOKYMHOCTb 3NEKTPOMAarHUTHbIX DapbepoB (3KpaHOB), NPENATCTBYIOLLUNUX UNXU B ONpeaerieHHON
CTENEHU CNOCODCTBYIOLWMX PaACMPOCTPAHEHUIO J3NMEKTPOMArHUTHOW SHEPrUM OT TOYKU K TOUKE. ICTOUYHUKK
3MNeKTPOMAarHUTHbIX Nosien 00NbLLION MOLLUHOCTU MOTYT ObITb BHE CUCTEMbI, KAK 3TO UMEET MECTO B CITy4asiX MOJTHU-
€BOro paspsga, UHTEHCUBHOIO UCTOYHUKA PAANOU3NTYYEHUSA NNU ANEKTPOMArHUTHOIO BO34eUCTBUSA OONbLLIOW MOLLI-
HOCTMW.

[TONMHOCTLIO 3aMKHYTbIX 3NMEKTPOMAarHMTHbIX DapbepoB NPakTUYECKN HE CyLLIECTBYET. B aKpaHe Bcerga mo-
YT ObITb HECKOSbLKO OTBEPCTUN, YEPES KOTOPbLIE BO3MOXKHO PaCnpOCTpPaHEeHUe 3anekTpoMarHuTHOU aHeprun. Oye-
BUHO, YTO HANPS>KEHHOCTb NONSA BHYTPU NPOU3BOSIbHOW 3KPAHUPOBAHHOW 000N04YKKU OyaeT MEHbLLE, YEM HaANPS-
YXEHHOCTb BHELLHErOo Nons, TakK Kak CyLLUECTBYET 3aTyXaHuUe B MPOBOAALLNX CTEHKAX 000MNOYKN N MPU NPOXOXKAe-
HUMN CUTHANOB HEOCHOBHbLIMU NYTAMW. OAQHAKO AAaHHOE 3aTyxaHue dyaeT UMeTb KOHEYHOE 3Ha4YeHne, U Hann4ne
anepTyp (0TBEPCTUIN) B 3IKPAHUPOBAHHOW NOBEPXHOCTU U HEAOCTATOYHAA NPOBOANMOCTb Marepuana skpaHa MoryT
MPUBECTU K MPOHUKHOBEHUIO SMEKTPOMArHUTHBLIX MONEN Yepe3 000MNOUYKY.

[MpMmep ynpoLLEeHHON CXEMbl IKPAHUPOBAHHOIO COOPYXKEHUA, 00rny4aeMoro BHELLHUM SI1EKTPOMAarHUTHbIM
nonem, NnpeacraBneH Ha pUcyHke 5. O4eBnAHO, YTO MPOHNKHOBEHWUE ANMEKTPOMArHUTHOIO NOM4A B 3KPaHUPOBAHHOE
COOpPY>XEeHne OyaeT NPOUCXOAUTb B KOHKPETHLIX MECTaX 3MneKTPOMarHMTHOro dapbepa, Takux Kak ABEPHbIE 3aXKU-
Mbl, MAHENN A0CTYNAa, OTBEPCTUA BO3AYLLUHbLIX BEHTUNATOPOB, MECTA CBAPKW, HEOAHOPOAHOCTU 3KpaHa. Kpome
TOro, BBOANMbIE B 3KPAHUPOBAHHOE COOPYXEHUE CUNOBLIE KADENU, N30NUPOBAHHbLIE OT SKPAHUPYIOLLIETO MaTepPU-
ana, npeacrasnaloT co00M NyTb, KOTOPbIM 3HEPTNA BHELUHETO 3NEKTPOMAarHUTHOro BO3AENCTBUA MOXET MPOHMU-
KaTb BO BHYTPEHHNE NOMELLEHNA SKPAHNPOBAHHOIO COOPY>KEHUS.
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Boagencreyroulee
3NTEKTPOMArHUTHOE None

AHTEeHHa JKpaHUPORBRaHHOE
nomeLleHne

LBkl

BeHTUnaumnsA

[MaHenb
nocTtyna

JTnHKs MeTeonpunbopsl [Mpoknagka

AJTSKTPONMNTaHUA

> 0 [1Bepb

JTHWA cesan Beon

PUCYHOK 5 — MNpumMep ynNpoLUeHHO CXeMbl TMMNOTETUYECKOIO COOPYXeHUHA, 00ny4aemMoro BHELLUHUM
3MNeKTPOMarHUTHLIM NoneM

PacCcMOTPEHHbLIN BbILLE cnyd4an OTHOCUTCA K SKPpaHUPOBAHHbLIM COOPYXXEHUAM. KOHEYHO HE BCE COOPYXKe-
HUA (MOMELLEHNA) MOTYT CYMTATLCHA XOPOLLUO 3KPaHUPOBAHHLIMU. Ha npakTnke BO MHOTMX CriyvYasax HE Npeanpu-
HUMAaOTCA MOMbITKWM 00eCneyYnTb ANEKTPOMArHUTHOE 3KPaHUPOBAHUE CUCTEM, HANPUMER, MPUMEHUTESNBbHO K ODbIY-
HbIM 34aHUAM, KOMMEPYECKUM COOPYXEHUAM U aBTOMOOUNAM. TeM HE MEHEE, BO3MOXKHO YaCTUYHOE 3KPaAHUPO-
BAHWE NyTEM NPUMEHEHUA apMaTYPHbIX MPYTbLEB U CTalNbHbIX OANO0K B CTPOUTENbHbLIX KOHCTPYKLMAX N 3a CUET
HanM4na MeTannuM4eckoro Kysosa y aBTomoounsa. bonee 1oro, 4yacto NnpoBOAUTCA 3aLLUUTA CUNOBbIX U CUTHATIb-
HbIX NMUHUW, BBOAUMbIX B MOMELLEHNE, OT BO3AEUCTBMU MONMHUEBLIX pa3psaao0B.

B 3TX n BO MHOTUX APYIrnx cry4yasx KOHUENUUSA 3NEKTPOMArHUTHOM TOMONOrNMU MOXKET ObITb NONE3HbLIM
MHCTPYMEHTOM ANA onpeaeneHuna 3alluLLEHHbIX 30H, B KOTOPbIX UHTEHCUBHOCTb HABEAEHHbIX 3NIEKTPOMArHUTHbLIX
BO3JEUCTBUN MEHbLLLE, YEM BHE COOPYXKEHUA (MOMELLEHUS).

icnonb3oBaHMe KOHLUEMLIMK 3NEKTPOMarHUTHOM TONONOMMK 3aKkni4aeTcd B cneaytowem. Cucrema (Cm. 3.34)
pacCMaTPUBAETCA KaK COBOKYMNMHOCTb O4HOIo unmn bonee yucrna anekTpoMarHMTHbIX 0apbepoB UK SKPaHUPOBaH-
HbIX MOBEPXHOCTEN, KAK NOKAa3aHO Ha pUcyHKe 6. CoeaAnHeHUa mMexxgy AaHHbIMU MOBEPXHOCTAMU N BCE TOUKK
MPOHUKHOBEHUA 3NEKTPOMArHUTHON SHEPTUN UAEHTUDPULUPYIOT C YCTAHOBNEHUEM X XaPaKTEPUCTHUK.

HandonbLuyto 3HAYMMOCTb NPUAA0T BO3MOXKHOCTU KOHAYKTUBHOIO 3r1IEKTPOMArHMTHOINO NPOHUKHOBEHUS,
TaK Kak Hann4ne n3onnpoBaHHbIX CUMOBLIX KAbenen, NpoxoasLUnx Yepes OTBEPCTUA B NPOBOAALLIEN SKPAHUPO-
BaHHOW 00O0no4Ke, 00bIYHO NPUBOAUT K HANDOIbLUEMY 3NEKTPOMArHUTHOMY BITUAHUIO HA CUCTEMY. DNEKTpomMar-
HUTHOE NMPOHUKHOBEHNE Yeped anepTypbl (OTBEPCTUA) ODObLIMHO MMEET BTOPYIO CTEMNEHb 3HAYMMOCTU, TaK KakK
ANPPy3HOE NPOHUKHOBEHNE MEHEE IAPAPEKTUBHO. BO3MOXKHBLI MHbIE MEXAHU3Mbl SNEKTPOMATrHUTHOIO NPOHUKHO-
BEHUA, HAaNPUMeEpP, Yepe3 aHTEHHbI U APYrMe YCTPOUCTBA, 00ecnevmnBatoLLne CBA3b CUCTEMbI C BHELLHEWN SNEKTPO-
MarHMTHOW cpeon.

CyMMapPHbIN 3PMDEKT BIINAHUA HA CUCTEMY SNMEKTPOMArHUTHOrO BO31€MCTBUA OONbLLIOW MOLLIHOCTU, CO3aH-
HOro BHE CUCTEMbI, ONpeaendeTca guarpaMmmon nocnegoBaTenbHOCTU B3aumoaencreud. laHHaa ganarpamma
UNNIOCTPUPYET Pa3nnYHble acnekTbl reHEePUPOBaHUA ANEKTPOMArHUTHbLIX MONEN, UX pacnpoCTpPaHEHNs, B3aUMO-
NEUCTBUA C CUCTEMOUN U OTKINMKA CUCTEMbI HA BO3aeucTBue. [lna runoteTMYeCcKon CUCTEMBI, MPeCcTaBNEHHON HA
PDUCYHKE 5, Anarpamma nocneagoBaTtenbHOCTU B3aMMOAEUCTBUA npeacrtaBneHa (B ynpoLleHHOM BUAE) Ha
DUCYHKE /.
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BHellHee IANEKTPOMaArHnTHoe rnore

[MTpoHUKHOBEHKE
Uepes3 aHTEHHY

& TlpoHUKHOBEHUE
Y 4epes OTBepCTUE

HndpgpysHoe [NpoHUKHOBEHMWE
MPOHWKHOBEHNE BHYTpeHHee 4yepes JINHUIo
ANEeKTPOMarHuTHoE BITEKTPONUTEHUS
[TpoHWMKHOBEHNE
. Yepes NMUHUI
BHyTpeHHUN Dapbep CBS3U
(0bopyOoBaHue)
Peakuua obopyoBaHUs
BosbyxaeHune
BHeLUHMK oA
bapbep
(coopyxeHune)
——— — 3[IEKTPOMArHUTHLIN Dapbep (3KpaH); —><| — npoHUKHOBEHUE Yepes bapbep;
— pacnpocTpaHeHhe B MpoBOAHUKE; @® — MecTo co3gaHust ANeKTPOMarHUTHOroO Mons;
................. — pacnpocTpaHeHne sanekKTPoOMarHUTHOro © - BO3byXOEeHMEe aNeKTPOMarHUTHOro MNorns;
Noss;
& — mecTo peakunm 0bopynoBaHUA

PucyHok 6 — Tononorndyeckaa cxema nNpocTou CUCTEMbI, NpeAcTaBNeHHOU Ha PUCYHKE S

BHeLUHASA BHYTPEHHUN
NOBEPXHOCTL 0bbLeM
COOPYXKEHUS COOPYKEHUS

PeaKkuus
obopygoBaHuUs

PacnpocTpa-

NCTOYHUK AHTEeHHa eHUe

PucyHok 7 — Obo0LWeHHaa AunarpaMMa nocnefoBaTteNieHOCTU B3aUMOAEUCTBUMA ANA  CUCTEMBI,
NnpeacTaBlieHHON Ha PUCYHKe S

6.2 [Mpumepbl INEeKTPOMArHUTHbIX BO3AeUCTBUU OONMbLUIOU MOWHOCTU HA 3NIeKTPOHHbIE CUCTEMDbI
N KOMMOHEHTbI

X0T4 UCnonbL3oBaHMUE TONONOrM4YeCKOU MOAENN NPU NPOBEAEHUN aHaNM3a CUCTEMbI MOMOTaEeT NMOHATL, Kak
9NEKTPOMarHUTHOE none, npeacrasngtoLwlee cobomn sanekTpoMarHuTHoe Bo3aencresmne 00nbLLON MOLLIHOCTU, MO-
XXET MNPOHNKHYTb B CUCTEMY W OKa3aTb BNIMAHWE HA €€ BHYTPEHHNE SNEKTPOHHbIE KOMMOHEHTLI, NPUMEHEHUE AaH-
HOro nogxoaa Angd npeackasaHud noBpeXXaeHun nnm HapywueHn PyHKLUMOHUPOBAHUA CUCTEMBI 3aTPYAHEHO. JTO
00yCnoBMNEHO HE TONMbKO 3HAYUTENBHON HEONPEAENEHHOCTLIO XapaKTePUCTUK CBA3U, MPOHUKHOBEHUSA N PaCnpPOCT-
DAHEHUA, HO U 3HAYUTENBLHOW HEONPEAENEHHOCTLIO CBEAEHUN O BO3MOXKHbIX PEaKLIMAX 3NEKTPUYECKUX KOMMOHEH-
TOB MPU SNEKTPUYECKNX BO3OEUCTBUAX. [ 1pEMMYLLIECTBO UCMONb30BAHUA TONONOrMYECKOU MOAENU 3aKMO4YaEeTCA
TaKkke U B TOM, YTO C €€ NMOMOLLbLIO MOXHO NOATOTOBUTL N MPOBECTU aAEKBATHLIE SKCMNEPUMEHTLI ANA OLIEHKK
BIMUAHUS SNEKTPOMArHMTHbIX BO34ENCTBUIA OOMbLLIOWU MOLUHOCTU HA CUCTEMBbI.
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ECTEeCTBEHHO, YTO pe3ynbraTbl MHOTUX UCMbITATENMbHbLIX NPOrpamMm, CBA3aHHbLIX C ANEKTPOMAarHUTHbLIMU BO3-
1encTBnaAMmM 00MbLLON MOLLIHOCTU HA CUCTEMbI, HOCAT 3aKPbITbIM XapaKTep U HE N3BECTHbI LUMPOKOMY KPYry cne-
unanncrtoBs. BmecTte ¢ TeM, pe3ynbrartbl HECKONMbKUX UCTMbITAHUN N3BECTHLI. Tak B [31] npuBeAeHbl pe3ynbrarhl
pacyeToB METOA40M KOHEYHbIX PA3HOCTEN U N3MEPEHUN NMPU aHANN3e NMPOHUKHOBEHUA 3NEKTPOMArHUTHOINO MonA
B KOpMNyC TUMOBOro nepcoHansHoro komnstotepa (['1K). MiccnegosaHua npoBoAUNUCL MPUMEHUTENBLHO K pa3nny-
HbIM KOHUrypaumam 1K v Bknrovanm obnyyeHne MmaTe puHCKOUW Nnartbl NPy HANU4YnmM KOXKyXa u npu CHATOM KOXKY-
xe. Llenbto AaHHbIX uccneaoBaHnit ObINo NOHUMMAaHNE MEXAHU3MOB CBA3WU NPU SNEKTPOMArHUTHbLIX BO3AENCTBUAX
oonbLuon MoLuHOCTK Ha MK,

OCHOBHbIE 3KCNepUMEHTanNbHbIE pe3ynbTaThl, KAK yKka3aHo B [31], 3akntoyanucb B cCneayloLLeM:

- HapyLleHne PyHKUMn 1K nponcxoamnno Tonbko NP KOHKPETHbLIX YaCcTOTax NMOBTOPEHUS;

- BMECTE C TEM, HapyLueHune doyHKuum 'K npomncxoamnno TonbkKo Npu KOHKPETHOW Nonapusauumn BO3aEUCTBY-
IOLLIETO SNEKTPOMAarHUTHOIoO Non4;

- HapyLueHne pyHkunin 'K Bcerga Ob1no cBA3aHO C BO3HUKHOBEHUEM HEUCMPABHOCTU TOIO UMW MHOTO TEXHU-
4YeCKoro cpeacraa n Ana BoCcCTaHOBNEHUA pyHKUMOHUpoBaHuA [NNK Obina HeobxoamMma ero rnoBTopHasa 3arpyska.

OKCNEPUMEHTbI C 3NMEKTPOMArHUTHbIMU BO3AENCTBUAMKU OonbLiOM MoLHOCTM Ha [1K npoBogmnnuch
B 0e33xoBOoW Kamepe, rae ang oonyyeHunsa MNK npumeHanacb pynopHasa aHTeHHa npu paccrtosdaHUM obny4yeHus
1 M. S3Ha4YeHne HanpPsXXeHHOCTU nong Obino npudnuantenbHo pasHo 100 B/M. Bbinu ncnbitanbl Tpu MNK. INpu ncnbli-
TaHUAX NPOBOAUINCL USMEHEHUA HECYLLEN YACTOThbl, HANPAXKEHHOCTKU NMONA U MoAyNAUUKN curHana. Pesynerarhl
nccneaoBaHU NpeacTaBneHlbl B Tabnuue 1.

Pe3ynbrarbl UCMbITAHUNA, NPUBEAEHHbIE B TA0ONUUE 1, NOKa3bIBALOT, YTO BUA MOAYNALMK (HENPEPLIBHbIE KONE-
0aHna, amnnutyaHaa moaynauusa rmyounHon 80 %, ywacroroun 1 k'L, UMNynbCHbIE CUrHarNblI YaCTOTOW NOBTOPEHUS
217 'unpu padtoyem uukne 50 %) Take ABNAETCA KPUTUYECKUM NapaMeTPOM B OTHOLLEHUU Bbi3biBAEMbIX 3 eK-
TOB. HebnaronpuATHbIN pe3ynbraT aNeKTPoOMarHMTHOro Bo3aencteua Ha NK Habnogancsa npu BCeX BUAaxX MOAY-
naumn. Pesynbratbl BO3AEUCTBUA U3MEHANUCH OT NOTEPU AAHHbIX, CAMOCTOATENLHOIO Nepesanycka CUCTEMbI
M OLUMOOK 3annucu Ha ANCK A0 OTKIMOYEHUSA INeKTponuTaHusa, Korga TpedoBanocb BHOBb BKIMHOYUTL KOMMbIOTEDP.

Tadonuuya 1— WcnbiTyemble MK, napamMeTpbl aNeKTPOMarHUTHbIX BO3AENCTBUIA U HabnogaeMble pesynsraTthl (cM. [31])

Bua lNK Hecyllasd HanpaXeHHOCTb Moaynauna Habnwgaemble
yacTtoTa, Tu 9NeKTPUYECKOro pe3ynbTaThbl
nona, B/m
[TeHTNnyMm 2,713 30 HenpepblBHbIE KONebaHus [ToTepa AaHHbIX
133 My 2,770 50 AV [ToTepa AaHHbIX
1,133 50 AM, nmMnynbChl [lepes3anyck
20675 50; 75 AM, umnynbcChbl [loTepa goctyna
2,887 [&S AM [ToTepa gocTtyna
[TeHTnym I 1,070 100 MMnynbChl Owundbka 3anucu Ha gUcK
233 MI'y 1. 460 100 HenpepblBHbIE KONebaHug, Owmnbka 3annucu Ha AUCK
AM, umnynbChl
1,480 100 HenpepblBHbIE KONebaHuA OwunbdKa 3anucu Ha AUcCK
MNeHTnym | 1. 040 45 MMnynbChl Owundbka 3anucu Ha AUcK
300 My 100 HenpepblBHbIE KONebaHusA OwnbKa 3anucu Ha AUcCK
100 AM Owmndbka 3anucu Ha AUCK
1,400 100 AM [Tepesanyck
[&S MMnynbchl BeIKIoYeHUe NMUTaHuA
75 MMnynbChl BblkKNOYeHNEe NUTaHUA
50 MMnynbChl BbIKNOYeHNE NUTaHUA
85 MMnynbChl BblkKNOYeHNEe NUTaHUA

[TpumMmedaHUA
1 MNMapameTpbl amnnUTyaHoUn moaynauun: rmyobuHa 80 %, yactota 1 KL,
2 [MTapaMeTpbl UMNYNBCOB: 4YacToTa NoBTopeHna 217 T'u, padbo4nin umkn 50 %.
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HanmeHbLuasa HanPsHKEHHOCTb SNEKTPUYECKOro Nong, NpPu KOTOPOUW MPOUCX0oAnnNnM HebnaronpusaTHole ad-
dekTbl, paBHaAnach 30 B/M. [laHHble cBeaeHUA 00 3pPEKTUBHOCTU 3NMEKTPOMArHUTHLIX BO34EVNCTBUN BECbMA MO-
ne3Hbl And NOHMMaHUA ABNEHUU 3NEKTPOMArHMTHOWU CBA3U B ANEKTPOHHLIX cucteMax. BaXkHo OTMETUTb, YTO HO-
Bble KOHCTPYKUKUK K, Kak npaBuno, ny4yLue CKOHCTPYUPOBAaHbI C TOYKU 3peHna TexHonormn SMC, 4yto npoaBndaeT-
CA B TOM, YTO TUMUYHBbIE 3HAYEHNA HANPAXKEHHOCTU NONA, NPU KOTOPbLIX MPOUCXOAAT O0TKa3bl PYHKLIMOHUPOBAHUS
KOMMbIOTEPA COCTABNAT AECATKU U COTHU B/M. 310 00ycnoBneHo 0onee BbICOKOW TAKTOBOW YaCTOTOWN MPOLIEC-
copa u COOTBETCTBMEM HOBOIro o0opyaoBaHua TpedoBaHUAM pacnpocTpaHaomnxca Ha Hero ctaHaaptos SMC,
4yTO NpUBOAUT K bonee adhdPeKTUBHOMY IKpaHUPOBaHUIO 000PYA0BaAHUA.

Pe3ynbrartbl UICNbITAHUWN KOMIMbIOTEPOB U HE3KPAHUPOBAHHOTO BOEHHOTO 000PYyA0BAHUSA, YCTAHABIIMBAEMbIX
Ha aBTOMOOMNAX NPU SNEKTPOMArHUTHbIX BO34ENCTBUSAX O0MbLLION MOLLHOCTU, NpuBeAeHb! B [32]. B kayecTBe
MCTOYHMKA SNEKTPOMATrHUTHbIX BO3AENCTBUU OONbLLION MOLLIHOCTWU ObIN NCNonb30BaHbl UMMNyNbCHbIe PJ1C ¢ He-
cywen yactoton 1 — 3 I'T'u, ANUTENBHOCTBLIO UMMYNLCOB 1 — 3 MKC M 4YaCTOTOU NOBTOPEHUA okono 1 klu.
HapyLieHna dyHKLUMOHUPOBAHUA, TPEDYIOLLIME nepe3arpy3km unm nepesanycka aBToMo0ounnbLHOro KOMnbOTEPA,
UMENN MECTO NMPU MMKOBOM 3HAYEHUU cpeaHEKBAAPATUYECKOU HANPAXXEHHOCTU NONSA, paBHOM HECKOINbKUM COT-
HAM B/M. ®usnyeckmne noBpexXgeHna BO3HUKaNM npu Hanpa>XXeHHOCTu nNons, noBbilleHHOU ewwe Ha 20 — 30 ab.

PesynbraThbl AaHHbIX UCNbITAHWUA NO3BONAOT CAenartb CrneayoLne BbiBOAbI.

[1pn ncnonb3oBaHMM UCTOYHUKA MUKPOBOJSTH O0MbLLON MOLLIHOCTU, pa3MELLEHHOro B aBTOMOOUITbHOM oy p-
roHe, HapyLeHUA PYHKLMOHUPOBAHUA HE3ALUMNLLIEHHbLIX 3NEKTPOHHbIX CUCTEM MOTYT ObITb UHULIMMPOBAHbLI C MaK-
CuManbHbIX paccTodHu okono 500 M. pu ncnonb3oBaHMM NUCTOYHUKA MUKPOBOISH 00MbLLIOW MOLLUHOCTU MEHb-
LUMX pa3sMepoB, pasMeLlaemMoro B HebonbLWOM YeMogaHe, PaCCTOAHUE, HA KOTOPOM MOXET ObITb 00ecneyeHo
HapyLleHUEe PYHKUNOHUPOBAHUA HE3ALLNLLEHHBIX 3NMEKTPOHHbLIX CUCTEM, YMEHbLUAETCA A0 50 M.

MoryT ObITb TaKXKe cAenaHbl BbIBOAbl O TOM, YTO MAKCUMAaribHOE pacCcTOAHUE, HA KOTOPOM MOXET ObITb
BbI3BAHO NMNOCTOAHHOE (PU3NYECKOE MNOBPEXAEHUE INEKTPOHHbLIX CUCTEM, AOIMKHO ObITb MNPUONU3UTENLHO PABHO
15 M ANg UCTOYHUKA MUKPOBONH O0MNbLUOW MOLLHOCTU, pa3MeLLeHHOro B aBTOMOOUNbHOM oyproHe. CTOUYHUK
MUKPOBOIH O0NbLLUON MOLLHOCTU, pa3MeLLEHHbIN B HEOONbLLLUOM YemMoaaHe, OyaeTt crnocodeH Bbi3BaTb NOCTOAHHOE
donsnyeckoe NoBpexKaeHue aNeKTPOHHbIX CUCTEM NULLb NPU €ro pasmMeLleHnn B HENOCPEeACTBEHHON ONMU30CTH K
CUCTEME UNK AaxKe NMPU HENOCPEACTBEHHOM KOHTAKTE ¢ cucteMoun. O000LLEHHbIE pe3ynbTarbl AaHHbIX UCMbITAHUN
npeacTasneHbl B Tabnuue 2.

Tabnuua 2— Pesynbrarbl aIEKTPOMArHUTHLIX BO3AEUCTBUIA OOMBLUIOW MOLHOCTU Ha aBTOMODOWUNN B 3aBUCUMOCTU OT
PACCTOAHNA U MOLLUHOCTU UCTOYHUKA (CM. [32])

GHEI{TPOMEFHHTHOE BO3,D,EHCTBME PesyanaT BO3,EI,EI710TBHFI
60MbLON MOLHOCTH Npu PaccTOAHUN, M
/ICTOYHIK, BuA 15 50 500
MOLWHOCTb
1 ABTOMOOUNBHBLIA Pyp- MUWKPOBOIHbI OCTOAHHOE HapyLueHune HapylieHune
roH, P=10 MBT OONbLIOW MOLLUHOCTU dunsnyeckoe PYHKUNOHUPO- PYHKUMOHUPO-
noBpexgeHune BaHua 2 BaHUA
2 HeBonbLwoi yemogaH 1, MWKPOBOIHbI HapyweHune HapylleHune SPPEKTHI
P =100 kBT OONbLUIOW MOLLHOCTU PYHKLUMOHNPO- PYHKUNOHUPO- BO34eNCTBUA
BaHus 2 E I OTCYTCTBYHOT
3 ABTOMOOUNBHBLIA Dyp- MWKPOBOIHBI HapylweHue PP eKThl SPPeKThl
OH, MOLLUHOCTb YMEHbLLUEHa Ha | OONbLUOA MOLLHOCTU PYHKUMOHUPO- BO34ENCTBUA BO3genCcTBUA
30 b B cpaBHEHUU C MOLL- BaHUA OTCYTCTBYHOT OTCYTCTBYHOT
HOCTBLHO UCTOYHUKa 1
4 Hebonblwon YemMoaaH, MWKPOBOIHBI P PeKThI PP eKThl SPPeKThl
MOWHOCTE YMeHblleHa Ha | OONbLIOW MOLLHOCTHW BO34ENCTBUA BO34ENCTBUA BO3genCcTBUA
30 b B cpaBHEHUU C MOLL- OTCYTCTBYHOT OTCYTCTBYHOT OTCYTCTBYHOT
HOCTBHO UCTOYHUKA 2

1) |_|plfl NCroJib30BaHN AaHHOIO WCTOYHWUKa BO3MOXHO MNOCTOAHHOE CDI/ISMLJECI{OE noBpexgeHe aJ1eKTPOHHbIX

CUCTEM MPU pasMeLleHUN B HENOCPEACTBEHHON ONU3OCTU K OOBLEKTY BO3AEUCTBUA (HA pacCTOAHUM HECKONbKUX
METPOB).
2) HapylweHne dyHKLUMOHUPOBAHMUA O3Ha4YaeT, B OCHOBHOM, BPEMEHHOE MNpeKpalleHUe BhbiMONMHEeHNA YHK-

LI, OaHako B HEKOTOPbLIX CITyYaAX BO3IMOXHO TakXe MNOCTOAHHOE C|DI/13I/IL16CI{06 noBpexigeHne.
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PesynbraTbl BIMAHUA 3NEKTPOMArHUTHbIX BO3AEUCTBUIA OOMNbLUON MOLLUHOCTU MPU UCMbITAHUSAX MHOTMUX
ANEKTPOHHbIX YCTPOUCTB 00Ny4YEHNEM UX SNEKTPOMArHUTHLIM NONEM, BbI3BAHHbIM HEMPEPLIBHbIMUA KONedaHnamu,
Ha 4YacToTe MUKPOBONHOBLIX Ne4veun 2,4 ['Tu, npuseaeHsi B [10].

1oy npoBeAEHNN AAQHHbLIX UCNbITAHUW ANA U3NYyYEHUA S3HEPTUN KOMMEPYECKON MUKPOBOITHOBOUW NMEYun UC-
NonNb30oBancAa craHgapTHbIM NMpamMugansHbin pynop. Odny4yeHuto nogBepranncs 0o0pasLbl pPasnUYHbIX 3NEKTPOH-
HbIX YCTPOUCTB. cnbiTyeMble€ YCTPOUCTBA Pa3MeLLlanmuchb Ha pacCToOAHUU 6 M OT UICTOYHUKA n3ny4veHund. Hanps-
>XEHHOCTb BHELLHETO 3NEKTPOMAarHUTHOro nongd cocrasndana okono 250 B/M. [lJaHHble ncnbitaHna A€ MOHCTPUPYIOT
peanbHbl€ YCNOBUA CO30aHNUA SNEKTPOMArHUTHbIX BO3AENCTBUA OObLLIOW MOLLHOCTU C UCMOMb30BaAHNEM UMEIO-
LLerocs B HaNM4MmM KoMmMep4veckoro obopyaoBaHus.

B034eUCTBUIO ANEKTPOMArHUTHbLIX NONEN NOABEpranncb CneayroLlme ycTponcTaa:

- paguonpuemMHslie ycrtponcrtsa AM n ©M;

- QNEKTPOHHbIE YacChl B NN1aCTMaCCOBbLIX KOPNycax;

- HEDOINbLUME ANEKTPO3B3PbIBHbIE YCTPOUCTBA;

- NOpTaTUBHbIE KANbKYNATOP.I,

- paguonornoLjaroLuue martepuansl;

- NMIOMUHECLEHTHbIE NMaMbl.

Habnoganuck cnepyoLume adpdekTbl INEKTPOMArHUTHbIX BO3AENCTBUN:

a) TEpPMUYECKNE NOBPEXAEHNA pagnornpuemMHbIX yCTPOWUCTB,

D) NONHOE NOBpPEXAEHME YaCcOoB B NNAaCTMAaCCOBbIX KOpnycax;

C) NOAPbIB 3MNEKTPOB3PbIBHbLIX YCTPOUCTB (ECNU NPOBOAHUKN 00pa3oBbIBav NOSYBONHOBLIM BUOPATOP);

d) noBpexkaeHne KanbKynaropos, cropaHue XXK Anucnnees;

€) NOBbILLEHNE TEMMNEPATYPLI paguonornoLwlaromx MaTepunanos,

f) cBevyeHne NIOMUHECLEHTHbIX namn.

[1aHHblE NpUMeEpPbI NOKa3bIBAIOT, YTO BIIUSAHUE 3MEKTPOMAarHUTHbIX BO3AENCTBUU OOSbLLIOW MOLLIHOCTU Ha 31eK-
TPOHHbIE CUCTEMbI B 3HAYUTENBHON CTENEHN 3aBUCUT HE TONBbKO OT NapaMeTPOB BO3AENCTBUA, HO U OT KOHCTPYK-
TUBHbIX 0OCODEHHOCTEN CAMOW 3NEKTPOHHON CUCTEMBI.

6.3 BbiropaHue n dousnvyeckKkme noppexaeHnd KOMNOHEHTOB/NOoACUCTEM

Pe3ynbraThl UCNbITAHUU, NPEACTABNEHHLIX B 6.2, NOKA3bIBAIOT, YTO PE3YNbLTAaTOM 3MNEKTPOMArHUTHbLIX BO3-
NENCTBUU OOMNbLLOW SHEPIMU HA CUCTEMbI MOXKET ObITb NUOO BbiropaHue (pusndyeckoe nospexaeHue) obopyao-
BaHUA Nndo HapyLeHne PYHKLUMOHUPOBAHUA YCTPOMCTBA U3-3a COCTOAHUW HEUCNPABHOCTU NMOMMYECKUX CXEM.
Kak npaBunno, BbIIBNEHUE BbIrOPaAHUA ((PU3NYECKOTro NOBPEXIEHUA) YCTPOUCTBA ABNAETCA Hanbonee apPeKkTuB-
HbIM CITOCODOM KONMMYECTBEHHOW OLIEHKU 3(PPEKTUBHOCTU IMEKTPOMArHUTHOIro Bo3aencTeus. [pn aTom cneayer
MCNOSb30BAaTb NMpeaenbHble 3HAYEHMS Pas3nUYHbIX NapamMeTpoB curHana ans toro, YTodbl OUEHUTb BIINSAHUE 3rEK-
TPOMarHUTHOro BO3A€NCTBUSA HA YCTPOUCTBO U HAUTUN B3aUMOCBA3b AaHHbIX NpeaenbHbIX 3Ha4E€HUK C OTKasamMu
YHKLUMOHUPOBAHNA yCTPpoUCTBA (CM. [24]). TUNUYHbIE NpeaenbHblie 3HAYEHUSA MOTYT BKNOYaTh B ce04 NUKOBOE
3Ha4yeHune curHana, B0O34ENCTBYIOLLENO Ha KOMMNOHEHT, CyMMapPHOE 3HAa4YEHUE SHEPTUN, NepeJaBaeMON KOMMOHEH-
TY, U T.A.

N3BecTHO, YTO nocne 1970 r. Obinu NpeanPUHATbI 3HAYUTENbHbIE YCUNUA AN TOro, YToObl ONpeaennuThb U
YCTAaHOBUTb YMCNOBLIE 3HAYeHUA napameTpos SMW BHB, BbisbiBaloLLMX OTKa3bl U HEUCMPABHOCTU KOMMOHEHTOB.
3HaYUTENbHOE YNCNO AAaHHbIX, OTHOCALLMNXCA K OTKa3aM KOMMOHEHTOB B pesynberarte so3aencrena SMIA BAB,
coaepxuTtce B [3], pesynbrarbl UHTEHCUBHbLIX UCMNbITAHUW CUCTEM CBSA3U, ANEKTPOCHADXKEHNSA U KOMIMOHEHTOB MPU-
BeJEeHbl B [33] — [44].

BMecTe ¢ TeM, HeAaBHO CTanu U3BECTHbI pe3ynbraThl pA4a 3KCNEPUMEHTOB MO OLEHKE BAUAHUSA UHTEHCUB-
HOCTU NepPEXoaHbIX NPOLIECCOB, KOTOPbIE MOTYT ObITb OTHECEHbLI K 3NTEKTPOMArHUTHbLIM BO34ENCTBUAM DONbLLON
9HEPrun, Ha BbI3biIBAEMbIE UMW OTKA3bl U HEUCMPABHOCTU OTAENBbHbLIX KOMNOHEHTOB U MOACUCTEM (B TOM YUCHE
[1K, nogkno4aembiX K CUIOBLIM MMMHUAM U MIMHUAM CBA3U). KlccneaoBanuch Takke BO3MOXHOCTU pacnpocTpaHe-
HUA BHYTPU 30aHNA NepexoqHblX NPOoLEeCcCOB, CO3AaHHbIX B NMIMHUAX 3NEKTPONUTAHUA BHE 34aHUA. Pe3dynbrarthl
aTUX paboT n3noxeHolB 6.3.1 —6.3.3.

6.3.1 [loBpexageHue KOMMNOHEHTOB

Kak oTMe4Yarnoch BbiLLE, XapakTEPUCTUKU N3NTYUYEHHbIX SNEKTPOMArHUTHbLIX MONEN, OTHOCALLMXCA K 9NEKT-
POMAarHUTHbLIM BO34EUCTBUAM DOMbLLUON MOLLIHOCTU, OTNNYAIOTCH OT XapaKkTEePUCTUK SNEKTPOMArHUTHbIX nonen MW
BAB. lNMostomy cBegeHuns o0 oTKaszax KOMNOHEHTOB B pe3ynbrate Bo3gencresna MU BAB He MmoryT ObiTh
HeNocpeaCTBEHHO NPUMEHEHbI K U3YYEHUIO 3NEKTPOMArHUTHLIX BO3AEUCTBUMA OOnbLLUOW MOLLUHOCTU. ccneno-
BAHUA BIUAHUSA 3NEKTPOMArHUTHbIX BO3AEUCTBUN DONbLLUON MOLLUHOCTU HA KOMMNOHEHTLI (CM. [45]) no3BonsAtoT
caenaTb BbIBO4 O TOM, YTO B OTHOLLUEHUU 3NEKTPOMArHUTHON BOCMIPUNMHYNBOCTU K MUKPOBONMHAM O0NbLLON MOLLIHO-
CTU CYLLUECTBYIOT 3HAYUTENbHbIE Pa3NUUUa MeXay UMDPOBbLIMKU CXEMaMU Pa3HbIX TEXHOMNMONMN N3roTOBNEHUA.
B [45] oTmMeueHa DnM3oCTb pe3ynbraTtoB UCMNbITAHUW ANA PasnUYHbIX 00pa3LoB LNAPOBLIX CXEM OAHOMO U TOIO XKe
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TUNa, N3roToBNEHHbLIX OAHUM U TEM XKe npoussoautenem. C Apyrom CTOPOHbI, MOPOroBbl€ 3HAYEHUA BOCNPUNMYN-
BOCTWU KOMMNOHEHTOB, U3rOTOBMNEHHLIX PA3NMUYHbIMU MPOU3BOAUTENAMU, MOTYT pasnuyaTtbca A0 16 ob. OTMeyvaeT-
CA YBENUYEHMUE MOPOroBoro 3Ha4eHUsa BOCNPUUMUNBOCTU KOMMOHEHTOB C POCTOM YaCTOTbl NEKTPOMArHUTHOIO
BO3AencTBua. laHHbIN adpdekT Ana undpoBbixX cxem TexHonormn TTL npeacraBneH HA PUCYHKE 8.

Cneayet OTMETUTb, YTO BOCMPUNMHYNBOCTb CUCTEMbI B LIENOM K 3NEKTPOMarHUTHbIM BO3AEUCTBUAM OOIb-
LLIOW MOLLIHOCTU MOXET OTNUYaTbCA OT BOCMPUUMYUBOCTU OTAENbHbIX KOMMOHEHTOB.

[lopBoagnmas
MOLLHOCTb, BT

100

10

<

0,1 ]
0,1 1 10
YacTtota, [Ty
—¢— — VHTErpanbHaa cxema 1,
—O=— — NHTErpanbHaa cxema 2,
—k— — MHTErPanbHasa cxema 3
PUCYHOK 8 — PesynberaThl U3AMEepPeHU 3aBUCUMOCTU MOPOroBbIX 3HAYEHUN BOCNPUNM-

YUBOCTU MHTETPAlTBHBIX CXEM TTL oT4acToThI, WITTTHOCTPUPYROLLNWE BO3PaCTaHWUE MNOPOoro-
BbIX 3HAYEHUN BOCNPUMMNMHYUBOCTH C NOBbILLULEHWUEM HaCTOTHI

6.3.2 BospgencreBme KOHAYKTUBHbIX nepexoaHbix npoueccoB Ha K

B [46] npuBeaeHbl pe3ynbrartbl UCMbITAHUWA C NPUMEHEHNEM UCNbITATENbHbLIX FTEHEPAaTOPOB, 0becneymnBalto-
LLUMX cO3aaHne KanndpoBaHHbIX 1 BOCNPOU3BOANMbIX MEPEXOAHbIX MPOLUECCOB, UMUTUPYIOLLINX MPOLIECCHI, BbI3bl-
BaeMble€ MONHUEBLIMU pa3pagaMmn U ABNEHUAMU KOMMYTaUNKU B ANeEKTpu4veckux cetax[47], [48]. [na aTon uenu
MCNONb30BAaNUCL UCNLITATENLHLIE TEHEPATOPbI MUKPOCEKYHOHbIX uMnyibeHbIX nomex (MATT) 6onbwuol sHepauu
no FrOCT P 51317.4.5 u HaHoceKyHOHbIX umnyiribeHbix nomex (HAMT) no FrOCT P 51317.4.4. TlpumeHanuco

MWI ¢ napameTtpamu 1/50 — 6,4/16 mkc u 6,5/700 — 4/300 mkc (cm. FTOCT P 51317.4.5) n HAM ¢ napamer-
pamu 5/50 HC (cm. FOCT P 51317.4.4)

6.3.2.1 Nlcnbityemoe obopyagoBaHune

IcnbITaHUAM NOoABepPrannch YeTbipe nepcoHanbHbIX KOMNblOTEPa (MakuHTOow SE, [leHTnym 66 MIu, ['leH-
TUyMm 486, leHTuym 120 MI'1). Ha WHypbI anekTponuTaHna gaHHbIX KOMnbloTepoB noaasanuck HAI K, kpome
TOro, Ha WwHypsbl anektponutanna Asyx INK NeHntunym obinn nogansl MAMM ¢ napametpamu 6,5/700 — 4/300 MKcC.
HWI1 Obinu Takke nogaHbl Ha KADENU MblLLK, KNnaBuaTypbl U NpoBoaa, NOAKMNIOYEHHbIE K MOOEMY.

Bo BTOpOU cepuun ncnoiTaHumn, kak ykasaHo B [46], HAI'1, a Ttakke M1 ¢ napameTpamun 71/50— 6,4/16 MKC

u 6,5/700— 4/300 mkc nogaBanncb Ha Kabenu nokanbHbIX BblUCcNUTENbHbIX ceTen Ethernet, AppleTalk, noa-
KIMOYEHHbIE K KOMNbIOTEPAM.

6.3.2.2 Pesynberatkl ucnoitaHun (MAIT)

MUWIT nuxektnpoBannchb B LUHYPbI ANEKTPONMMTAHUA KOMMBbIOTEPOB 1 NPOBOAA NOKarnbHbIX BbIYUCIUTENbHbIX
ceteun Ethernet, AppleTalk.

O000LeHHbIE pedynbraThl UcnbiTaHu npu nogave MWI Ha nopTbl anekTponutaHua u ce4a3un MK npuBeae-
Hbl HUXKE.

18



[OCTP51317.1.5—2009

1) MNopTbl anekTponutaHuda (napameTtpbl MAN 6,5/700— 4/300 MKC)

OTCYTCTBYIOT NOBPEXXAEHUA NN HapyLLueHna PyHKUMoHpoBaHua K npu noBbILLEHNN HANPSAXKEHUSA UCTbI-
TaTeNnbHOro reHeparopa BNI0Tb 40 MAKCUMarbHOIro 3Ha4YEHUS.

OTMEYEHbI NEPEKPLITUA HANPSKEHUSA.

TUNKUYHbIE MAKCUMAanbHbIE 3HAYEHUA HANPSXKEHUA U TOKA HA HArpy3Kke coctaBnatoT (MPW HanpaXXeHUU Xoro-

CTOro Xoaa ucnbiTatenbHOro reHeparopa 4,5 kB):
1,2 KB (nnkoBoe HaNpsXXeHue nMmnynbsca AnuTenbHoCcTbio 4 MKC), 200 — 300 B (MegneHHoe yMeHbLUEHNE

HanpsXXeHusa, AnutenbHoCcTb 300 MKC);

300 A (NnnKoBOE 3HAYEHNE TOKa, OrpaHNYMBaEMOE UCTbITAaTENbHBLIM FTEHEPATOPOM).

2) INopT cBA3Kn (KoakcuanbHbIn Kabenb Ethernet)

[loBpexxaeHue noprta npu nogadve MWUI'l c napametpamn 1/50 — 6,4/16 mkc HanpsxeHnem 500 B.

OTCYTCTBYIOT NoBpexXaeHna B KOHCTPYKUKUK 'K 3a nckntoveHmnem nnartol Ethernet.

3) Nopt cB4A3u (BuTad napa Ethernet)

[loBpexxaeHue noprta npu nogadye MWI ¢ napameTtpamu 6, 5/700 — 4/300 mkc Hanps>keHnem 4 kB.

[1na noBpexaeHna Heobxoanma aHeprua 4 [k

OTMeYeHbI NEPEKPLITUA HANPAXKEHNA NPU HANPAXKEHUN 3 KB.

OTCYTCTBYIOT NOBPEXAEHUA B KOHCTPYKUUK [1K 3a ncknroyeHmnem nnatbl Ethernet.

[Mpn nogavye MUI Ha LWHYPLI ANEKTPONUTAHNSA HE ObINU OTMEYEHbI BOCNPOU3BOAUMbBIE 3PAEKTLI BMIOThL A0
HanpPs»XeHUsa Xo0nocToro xoga ucneitatensHoro reHepartopa MAI 4,5 kB. ['lpu aToM HanpsaxeHne, HenocpeaCTBEH-
HO nogaBaemoe Ha ['lK, coctaBnano nuub 1,2 KB npu agnutenbHocTn nmnynsca 4 mkc n 300 B npu ANUTENBHOCTH
nmnynsca 300 mKc. [pu ucnbiTaHUAX ObINU OTMEYEHBbI NEPEKPLITUA HANPsHXKEHUA. BMmecTe c Tem, nocrne UcrnbiTa-
HUW Kakne-nnodo pesynbraTtbl BO3AENCTBUU HA K He Obinn 0TMEYEHbI.

[pu nogadve MUIT Ha koakcuanbHble Kabenu npoucxoamno noppexaeHune nnat Ethernet npn MmHUManb-
HOM HanpsXxeHun nomexun 500 B. Bbino otmMeyeHo, 4To npu nogaye Ha Kabernb NOCTOAHHOIO HANPSAXXEHUA TaKXe
npoucxoauno nospexaeHue nnat Ethernet. Npu npoBepke ObINO BLIABMEHO, YTO 3KPaH Kabena He Obin 3a3emMneH
B nnarTe, YTo NpUBENO K npeobpasoBaHUto 00LLEr0 HECUMMETPUYHOIO HaNPSAXXeHNA NOMEXU B CUMMETPUYHOE
HanpsXeHue. Heobxoanmo ocobo OTMETUTL, YTO NPU NoBpeXaeHuu nnatbl Ethernet u notepe cBA3M B nokansHOW
BblyncnutTenbHon cetu NK He Obin noBpexaeH.

[Mpu nogave HAI' Ha BUTble napbl NoKanbHOW BbiMUCUTENbHOW ceTU Ethernet Habntoganuch aHanornyHbie
pe3ynbraThl, XOTA HApyLIeHUA PYHKLIMOHUPOBAHUA NMPOUCX0AUIN NPU CYLLECTBEHHO O0Nee BbICOKUX YPOBHAX
nomex. ['lpu nogaye MAI'1 ¢ napameTpamu 6,5/700 — 4/300 Mmkc HapyLUEHNA PYHKLUMOHUPOBAHUA OTMEYaANCh
npu Hanps>xkeHUn 4 kB (npu nogadve nomMex rno cxeme «npoBog — nposoa»). ['epekpbiTna HanpsaXXeHna Haonto-
aannucb Npu HanpsXkeHum 3 KB.

Ha pucyHke 9 npeacTtaBneH pa3beM, NOBPEXAEHHbIN NPU NEPEKPLITUN HANPSAXKEHUA B XOA4E UCTbITAHUN MPU
nogadye MW c napametrpamun 6,5/700— 4/300 mMKc. SHeprus, Heobxoammasa ana nospexaeHua nnatoel Ethernet,
Obina pasHa 4 k. Kak 1 B cniyvyae nogadm HAIN Ha koakcuanbHble Kabenu nokanbHOMW CETU, KOMMbIOTEP HE ObIS

NOoBpPEXA€H MNMpPpn UCMNbITAHUAX.

PUCYHOK 9 — [lpumMep noBpexaeHWN, BbI3BaHHLIX OAWHOYHLIM
MMMYyNbCOM HanpsXeHnem 4,5 KB ucnbiTaTenbHOro reHepartopa

MWIT (6,5/700 mkc — 4/300 mkc) no fOCT P 51317.4.5
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Taknm odbpasom, nokanbHas BbIMUCIUTENbHAA CETb C BUTbIMU NapamMu CyLLIECTBEHHO MEHEE BOCTIPUUMYMN-
Ba K Bo3gencresuam MUl Hanbonee acpbdpekTuBHom asngaerca nogada MM no cxeme «npoBoa — npoBoa»
(CUMMETPUYHOE HaMpPsXKEHNE).

6.3.2.3 Pesynbrarbl ucnoeiranun (HAI)

HI nogaBannch Ha LUHYPbLI 9NEKTPONMUTAHUA BCEX YEThIPEX KOMMBLIOTEPOB C MPUMEHEHUEM EMKOCTHbIX
Knewen ceaAsn no FfOCT P 51317.4.4. XoTa ObInn OTMEYEHbI HEKOTOPbLIE HEONAronNnPUATHbIE 3PMEKTLI, HAMPUMED,
HEMPOWU3BOSbHbIE ABMXEHNA KypCcopa, nepesanyck KoMnotoTepa He notpedosarncs. B bonbLIMHCTBE cny4vaes Obino
O4YEeEBUAHO, YTO ANA NONyYEeHNA BOCNPOU3BOANMbIX HAPYLUEHUN PYHKLIMOHUPOBAHUA KOMMbIOTEPA HEOOX0AUMO
HanpsHKeHUE NcnbiTaTenbHOro reHepartopa donee 4,5 kB.

['1py NnpoBeAEHUN UCTMbITAHUN C NOoAAYEN MOMEX HA NOPThLI, MOAKNIOYAEMBbIE K NTOKANbHOW BbIMUCIUTENLHOW
CETU, UcnbiTatrenbHbi reHepartop HI'T HenocpeACTBEHHO MOACOEANHANCA K KOMMBIOTEPY (HANPAXXEHUE Ha NMOp-
Tax CBA3U ObINO PaBHO HAMPSXKEHUIO UCMbITATENLHOTO reHepartopa). [pu 3TnX ycrnoBusax Obinin 0OTMEYEHbI BOCMPO-
U3BOANUMbIE HAPYLLUEHNA PYHKLIMOHUPOBAHUA UCMbITAHHBIX 00Ppa3LI0B KOMMbIOTEPOB ANA pa3fnnu4yHbIX BUAO0B NOpP-
TOB CBA3W. B Tabnuue 3 nokazaHa 3aBUCUMOCTb Mexay HanpshxeHunem HAM n yncnom MHKeKTUpPOBaHHbIX UMMYIb-
COB, HE0OXOAUMBIM A1 HApYyLUEHNA PYHKLIMOHUPOBAaHUA KoMnbtoTepa (npu nogadve HAN Ha kabenb nokanbHOW
cetu AppleTalk, nogkntovyeHHbIN K KOMNbOTEPY MakmnHTOow SE).

Tadbnuua 3 — Pesynbratel uHXekunn HUIT B Kabenu cBA3M nokanbHOM BblMUCNUTENBHON ceTn AppleTalk
Uncno HapylweHWn pyHKUNMOHMPOBaHNA KOMNbOTepa/ Yncno
YacToTa NOBTOPEHNA NHXEKTNPOBaHHbLIX I'IOCJ'IE,EI,OBETEJ'II:HOCTEH HIAT
HAT, kl'y /9mMcno MMnynbLcoB
B NOCHen0BaTeNbHOCTH npn ucnblTaTeneHoM ypoBHe HWI1, B
1000 1500 2000 3000 4000 4500
1 000 /20 000 0/3 4/4 3/3 3/3 3/3 2/2
100 /2 000 0/5 4/4 3/3 3/3 McnblTaHuA 3/3
He NPOBO-
OAUNUChL
10/ 200 0/4 4/4 3/3 3/3 McnblTaHuA 3/3
He NPOBO-
OAUNUChL
1/(20) 0/5 4/4 3/3 3/3 4/4 3/3
OAWHOYHbIE UMMYNBCHI 0/6 McnblTaHnA 0/2 0/2 0/3 1/0
He NPOBO-
AUNUChH
- OTCYTCTBUE HapYyLLUEHUU PYHKLUMOHUPOBAHUA;
- Cny4YanHble HapyLUeHUa PYHKUMOHUPOBAHUS;
- HapyLUEeHUEe PYHKUNOHUPOBAHNA MNMPU KaXXa0U MHXEKTUpoBaHHOU nocneaoBaTtenbHocT HAI

Pesynbrarbl, NpuBeAeHHbIE B HXKHEN rpadpe Tadbnuubl 3, NOKa3bIBALOT, YTO MPU MHXEKUMWU OAUHOYHbBIX M-
nynbcoB HWI'1 HapyLleHna dyHKUMOHNPOBAHUA KOMMbIOTEPA OTMEYEHbI NULLIL NPU Hanps>XkeHun 4.5 kB, npuyem
Ha 10 NHXEKTUPOBAaHHbLIX UMMYNbLCOB NPUXOAUTCA NMULLL OAHO HApYyLUEHUE (PYHKLIMOHUPOBAHUA KoMNbloTepa. [1pn
NHXEKLIMX NEPUOANYECKUX UMMYMbCOB, HANPUMEP, NocneaoBaTenbHOCTU U3 20 UMNYNBbCOB C4YacTOTOW MOBTO-
peHna 1kl U, HapyLleHUa PyHKUMOHUPOBAHNA KOMMbIOTEPa HaunHatoTea npu HanpsxxkeHun HAT1 2 kB. ['pu Hanpsa-
>xeHuun HAI'T 4,5 kB nopgava ka>kgoro naketa UMnynbLCoB NPUBOAUT K HAPYLLUEHUIO OYHKUMOHUPOBAHUA KOMIMbIOTE-
pa. [Npn yactoTte nosTopeHusa HAI bonee 10 k'L HApyLLEHUA DYHKLUMOHUPOBAHUA KOMMbIOTEPA NPOUCXOAAT Npw
Hanps>xkeHnn 1500 B.

AHanorm4yHaga 3aBUCUMOCTb MexXay HanpskeHuem HAI n Yncnom MHXXEKTUPOBAHHbLIX MOCNeA0BaTENbHO-
cren HAl', HeobxoanmbIX AN HapyLUe HUA PYHKLUMOHUPOBAHNA KOMMbloTepa npu nogadve HAI' Ha BuTble napsbl
nokanoHoun cetu Ethernet, npeacrasneHa B tadbnuue 4. O4eBUAHO, YTO OTAENbHbLIE HAPYLLUEHUA PYHKLMOHUPOBA-
HUA UMEIOT MECTO gaxke npu HanpsaxeHun HATT 1 kB.
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Tadbnuua 4 — Pesyneratel uHxXekumn HWIT B BUTbIE Napbl NOKaNbHOW BbIMUCIUTENBHOW ceTu Ethernet
Uncno HapyweHUn yHKUMOHUPOBAHNA KOMMbOTepa/ YMCIo
YacToTa noBTOpeHUA MHXEKTUPOBaHHLIX nocnepoBatenbHocTen HUAT
HWI, kl'y /4ncno MMnynsLcoB
B MocrenoBaTeNbHOCTH npn ucnblTatensHoM ypoBHe HWIN, B
1000 1500 2000 3000 4000 4500

1 000 /720 000 0/7 2/5 1/5 3/3 3/3 McnblTaHus
HEe NpPOBO-

OAUNUCH
100 /2 000 /19 3/3 3/3 3/3 2/2 McnblTaHus
HEe NpPOBO-

OAUNUCH
10 / 200 6/8 1/3 3/3 3/3 2/2 McnblTaHUS
HEe NpPOBO-

OAUNUCH
1/ (20) 0/6 2/5 3/5 6/8 3/3 McnblTaHnA
He NpPOBO-

OAUNUCH

OAWHOYHbIE UMNYNbCHI 0/2 McnblTaHUA 0/3 1/3 0/3 4/4
He NPOBO-
OAUNUChH

- OTCYTCTBUE HAPYLLUEHUU PYHKLMOHNPOBAHUSA,;
- Cny4vyauHble HapyLueHna OYHKUMOHUPOBAHUA,
- HapyLUeHUe PYHKLUMOHNPOBAHUA NPU KaXKO0WN UHXXEKTUpPOBAHHOU nocneaoBaTtenbHocTn HAT

Pesynbrarbl nHxkekuun HAMN B koakcuanbHblie kKabenu nokanbHOM BblMUCIUTENLHON ceTn Ethernet npes-
craBneHbl B Tabnuue 5. oporosoe 3HaA4YeHUE BOCMPUUMYUYMBOCTU MNMPU UHXKEKLUMW OAMHOYHLIX WUMIMYIbCOB
paBHO 2,5 KB. Cneayetr oTMETUTBL, YTO ANd nokanbHou cetu Ethernet c BUThbiMKM napamm 310 3HAYEHUE PABHO
4.5 kB, a apna nokanbHon cetn AppleTalk — 6onee 4,5 kB.

Tadbnunua 5 —

Pesynbratel MHXekuun HWIT B KoaKcuanbHble Kabenn nokanbHOW BblMUCNUTENBHON ceTu Ethernet

YacToTa NOBTOPEHWNA

Uncno HapylweHUn pyHKUNMOHMPOBaHNA KOMNbOTepa/ Yncno
MHXEKTUPOBaHHbIX nocregoBatenbHocTen HUI

HUI, kl'y /4ncno umMnynscos npy ucnblTatensHoM ypoBHe HWM, B
B MocreAoBaTeNbHOCTH
500 1000 1500 2000 2500 3000 4000 4500
OAWNHOYHbIE UMNYNbLCHI 1/6 3/6 3/6 4/6 3/3 3/3 0/6 4/4

- CNny4YanHble HapyLUeHUa PYHKUMOHUPOBAHUS;
- HapyLleHne PyHKUMOHUPOBAHUA MPU KaXKO0W UHXXEKTUPOBAHHOU nocnegoBatenbHoCcTU HAT

6.3.2.4 BbiBOAbI MO BINUAHUIO KOHAYKTUBHBLIX NEPEXOAHBLIX MPOLIECCOB

McnbiTaHua, npeacraBnelHble B 6.3.2.1 —6.3.2.3, Obinu npoBeAeHbl MPU OrpaHUYEHHbIX NMUKOBBLIX HaNpPS-
XXEHUAX UCNbITATENbHBLIX reHepaTopoB. BMecTe ¢ TeM pesdynbraTthl AaHHbIX UCNbITaHUK NokasbiBatoT, UTo MIAIT no
[OCTP51317.4.5 npeacraBndioT onpeaeneHHyo onacHOCTb AN nokanbHbIX BbIMUCIIUTENBHLIX CETEU Ethernet.
[pn nX MHXXEeKUUKN B KaDenu nokanbHbIX CETEW BO3MOXKHO noBpexaeHue nnat cuctem Ethernet. YuutbiBas, yuto
4yacToTbl criekTpanbHbix coctasndarowmnx MMM He npesbiwwatotT 1 MMy, gaHHbIE NOMexy CBODOAHO pacrpoOCTPaHs-
l0TCA Mo NObLIM Kabenam nokanbHbiX ceTen. NHxxekuna HAMN no FTOCTP 51317.4.4 npeaAcCTaBNAET CEPLE3HYIO
OMacHOCTL ANdA NOKanbHbIX CETEU, BbI3bIBad MNOBPEXAEHNA KOMMBIOTEPOB MPU OTHOCUTENBHO HU3KOM HanpaXe-
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HUM nomex (1,5 — 2 kB). [laHHble UMNYNbCbl OYAYT UCMBITLIBATL 3aTyXaHUEe NPU pacnpocTpaHeHUn No Kadbensam
KaTeropmum 5, HO 3TO 3aTtyxaHue asnderca npuemnemolM (30 % ana pacctoaHuna 50 m).

LUTO KacaeTca UHXeKUUN nepexoaHbIX NPOoUECCOB B CETU SNEKTPONUTAHUA, TO OrpaHNYeHunsa BbIXOAHbIX
HaNpPSXXeHUN CTaHAapPTU30BaHHbIX UCMbITATENbHbLIX FTEHEPATOPOB HE NO3BONAIOT NONYUYUTb SPIPEKTUBHLIE PEIYIIb-
TaTtbl npu nogadvye MAIN n HAI'. Bmecte ¢ tem npu nHxxekumn HAI' HapyLueHna yHKUMOHUMPOBAHUA MOTYT UMETb
MeCTO npu Hanps>XxeHun 2 kB. Tpun nxkekumnmn MU HanpskeHne Ha Harpyske He npeBbillaeT 1 kB, B pesynerare
Yyero NoBPEXAEHNN KOMMNbIOTEPOB N HAPYLLUEHUN UX PYHKLIMOHUPOBAHUA HE ObINO OTMEYEHO.

6.3.3 KOHOYKTUBHbIE UCNbITAHUA B 30aHUAX

[1oBbILLIEHHOE BHUMAHWE B NOCneaHue roabl yaenaeTca BO3MOXKHOCTU YMBbILLNEHHOro Co3gaHUA NPECTYIMHU-
KaMW UNn TEPPOPUCTAMUN INEKTPOMATHUTHbLIX KpaTKOBPEMEHHbIX MPOLIECCOB AJ1S1 HAPYLLUEHUS HOpManbHOW paboThbl
KOMMEPYECKNX U UHbIX opraHnsaumn. MHorne n3 paccmaTpuBaemMsbixX B HACTOALLIEE BPEMA Yrpo3 Takoro poaa
npeaycmMmarpmuBaloT BO3MOXKHOCTb CO34aHNA B 34aHUAX BbICOKOYACTOTHbLIX 3NMEKTPOMArHUTHbIX nonen. OgHako
BEPOATHbLI U APYIrne yrpo3sbl, BKAOYAOLWME MHXEKUUIO KOHOYKTUBHbLIX NEPEXOAHbIX 3NEKTPUYECKUX MPOLECCOB B
Kabenu anekTponuTaHuga, BXoadaLuue B 3gaHue, npu ycnoBuKn, YTO A0CTYN K TAKUM Kabenam He orpaHu4eH.

Huxxe npmuBeaeHbl 0000LEHHbIE CBEAEHUSA O paboTax, B KOTOPbIX NPOBOANNACH MHXEKUNSA NEPEXOAHbIX
CUrHaNoOB Pa3riMyHbIX BUAOB B KADENN anekTrponuTaHus, sxoasaLume B 3gadue (cm. [49], [50]). Llenbto aTux pador
ObINO nccneaoBaHUe XapakTEPUCTUK pacrnpoCTpaHeHUs AaHHbIX NepexoaHblX CUrHanoB OT BBOAA B 31aHUE A0
HAaCTEHHbIX LUTEMNCENbHbLIX PO3ETOK BHYTPU 3gaHnd. Kpome Ttoro, B [49], [50] nccnepoBannch BUAbI NEPEXOAHbIX
MPOLIECCOB, ENCTBYIOLLNX B SN1EKTPUYECKON CETU, CMOCOOHBLIX BbI3BATbL MOBPEXIEHNE KOMMbIOTEPA.

6.3.3.1 VcnbiTatenbHaa yctaHOBKA

McnbliTaHna NnpoBOAUNUCL B 34aHUN, PAAOM C KOTOPbIM Obll YCTAHOBNEH CUMNOBOW TpaHcopmMaTop
10 kKB / 380 B, coeaAnHEHHbIN N0 Aenbraobpa3Hon cxeme, MOLWHOCTbLIO 1 MBT, Kak noka3aHo Ha pucyHke 10.
McnbiTaTenbHaga ycTtaHOBKa BKNoYana B cebs rnaBHbIA pacnpeaenuTenbHbIv LLUWT 34aHNA U pacnpeenuTernbHbie
LLINTbI Ha 3TaXKax.

A, FSB

11 m
10 M

A, Ay Ay Ag
L

16 M FSB 5 M
5 m 3m| 3m
3 M B M

4 M I 10 m

B
([ / e

10 M

REE
L

TS — TpaHcopmaTopHaa noactaHuma; MSB — rnaBHbIN KOMMYTAaUWOHHBIWM WWUT, FSB — 3Ta)XHbIM KOMMYyTaLW-
OHHbIN WKWT, REE — yaaneHHbINn 3a3eMnaoWnm anekTpod, EES — 3asemngawllaa cucrtema TpaHCHOpMaTOpPHOU
noactaHumu; A,, A, — MecTa npoBeJeHNUa U3MepeHUn

[TpumMmedaHne — 3JTaxn 3gaHna 0O03HaAYEHbI: HUXKHUIA 3TaX — Ha3eMHbIW, cnegyrowmni 3a
HUM — MePBLIW 3TaX, cneayrLwnni — BTOPOU U T.4.

Pl/lcyHOK 10 — OnucaHune SKCNEePMMEeHTa No NHXEeKUWW KOHOYKTUBHBIX 3JTEKTPOMaAalrHUTHBIX NMOMEX
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[1pu npoBeAeHUU UCTIbITAHUW UMMYIbCbl UHXEKTUPOBANMUChL BO BTOPUYHYIO OOMOTKY CUITOBOIo TpaHcdopma-
Topa. TpaHcdopmaTop Obin 0becToueH And yaoocTBa NPoOBEAEHUA UCNbITAHUW, TAK KAK HET NPENATCTBUN K UHXKEK-
LMK NOMEX B YCNOBUSAX pabo4vnX Hanps»XKeHnm Ha Kabenax, BXxoasaLmx B 3aHue.

IHXKeKUumna uMnynbCoB MPOBOAMNACh:

- MeXay dpasHbiM NpoBoaOM 1 M HEUTPAanbHLIM NPOBOAOM;

- MeXay dpa3HbIM NPOBOAOM 2 N HEUTPANbHLIM NPOBOAOM;

- MeXKAay dpa3HbIM NPOBOAOM 1 M yaaneHHbIM 3a3€MNAIOLLMM 3MEKTPOA0M;

- MeXKay dpa3HbIM NPOBOAOM 2 U yaaneHHbIM 3a3€MNAIOLLMM 3MEKTPO40M;

- ME€XXAy HEUTpPAarnbHbIM NPOBOAOM U yAanNeHHbIM 3a3eMIMNAOLLUM SNEKTPOAOM.

13mepeHna B 34aHnm NpoBOAUIUCE BO BCEX crnydasax Mexxay dpa3HbiM NpoBoAOM 1 U HEUTPATNbHLIM NPOBO-
OOM B PA3NMMYHbIX HACTEHHbIX LUTENCENbHbLIX PO3ETKAX HA aTaXax.

NHXXEKTUPYEMbIE CUTHamNbI BKNOYanu B cebs HenpepbiBHbIE KONebaHUAa U UMNYNbCbl. XapakTrepUCTUKu
MMMYNbCOB M3MEHANNCL, HO B OCHOBHOM BPEMSA HapacTaHna MMNynbcoB Obino 30 HC NPU ANUTENBHOCTU MEXAY
30 HC n 10 MKc, yacTtoTa noBTopeHuna 5 ['u. B Touke MHXekunn amnnutyga uMmnynbcoB coctasndana 1500 B.
O4yeBUAHO, YTO MHXKEKLIMA UMNYNbLCOB aMnnnuTtyaoun 1,5 KB He Morna Bbi3biBaThb NOBPEXAEHUE U30NALUUU B 3NIEKT-
ponpoBogke 3gaHus. INpun nogaye HenpepbIBHbIX KONebaHnn ncnonb3oBannucb Yactotbl mexay 500 Muun 1 MlTu.

6.3.3.2 Pesynbrartbl UCNbITAHUN B 3aHUAX

O4yeBUAHO, YTO HAMMEHBbLLEE 3aTyxaHuUe curHana Ha nyTu oT Bxoaa B 34aHNE A0 HACTEHHbIX LUTENCENbHbIX
PO3EeTOK OyAEeT UMETb MECTO, €CINN USMEPEHNA HAMPSAXKEHUA U UHXKEKLUMUIO CUrHana npoBOAAT MeXay OAHUM U
TeM e dpa3HbIM MPOBOAHUKOM U HEUTPArNbHbLIM MPOBOAHUKOM. B X04€ ncnbitaHun ObIMno BbIABMEHO, YTO 3aTyXa-
HUE UMEET MMHUMAaNbHOE 3HAYEeHME NPU HaNbonNbLUEW ANUTENLHOCTU UMNyNbca (10 MKC). [pu NpoBeAEHUN UCTbI-
TaHUWN C UCTOYHUKOM HENPepPbIBHbIX KONeOaHUN 3aTyxaHue yBenMuMBanochb C pOCTOM 4YacTOoTbl NPU MakCcUMarb-
HOM 3Ha4yeHuu 3atyxaHuna 5 ab Havacrorte 1 MIu. I'Nukn 3atyxaHua orcytcTeoBanu. ['pu nposepke adpPEKTUBHO-
CTU CBA3U MEXAY pa3nnyHbiMU PpasHbIMU NPOBOAAMU ObINO BbIABIMEHO, YTO MPU UHXXEKUUWU CUTHANOB MEXY
dasHbIM MPOBOAOM 2 U HEUTpanbHbIM NPOBOAOM U NPU U3MEPEHNN MEXKAY Pa3HbIM NMPOBOAOM 1 U HEUTPANb-
HbIM MPOBOAOM 3aTyxaHue Obino paBHo oT 30 o 50 ab Ha yacToTtax mexkay 0,1 n 1 Mlu. MNpu aTom Habntoaa-
nUchk peskne pesoHaHckl Ha Yactotax 250 n 900 kl'u. 'Npu nHXKekumm curHana mexxay dpasHbiM (UK HEUTPANbHbLIM)
NPOBOAOM U yAaneHHbIM 3a3€ MNAOLLUM 3MNEKTPOAOM U U3MEPEHUN MEXKOY dPa3HbIM NPOBOAOM 1 M HEUTPANbHLIM
NPOBOAOM 3aTyXaHWE B TOU XKe nornoce vyacrtot Obino pasHo 40 ab.

6.3.3.3 ICTOYHUKN NUTAHUA KOMNbIOTEPA

Bropas yactb padot, onucaHHbix B [49], [50], Bkntoyana B cedbsa nccrnegosaHnsa ya3BMMOCTU UCTOYHUKOB
MUTaHUA KOMMbIOTEPOB MPW MMIMYIbCHbIX NEPEX0AHbIX Mpoueccax B Kabene anekrponutaHud. Tak Kak Obino ACHO,
4TO NPU NpeagHaMmepPeHHOM BO34ENCTBUN HaNbornee BEPOATHbI MOBPEXIEHUA U OTKa3bl B CXeMe (PUnbsTpa curoBoro
nMTaHus, ObinNn NPoBeaAEHbl UCCNEA0BAHUS TPEX PA3NIUYHbLIX CXeM OUNbTPA CUNOBOIO NMUTAHUA — AN Manon
Harpy3km (HommHanobHoO moLHocThio 200 BT), And Harpy3ku cpeaHen moHocTu (500 — 800 BT) 1 npoMbILLNEH-
HOro counbrpa.

ccnepoBaHuns ObINK NPoBeAEHbI MPU PaA3NUYHbLIX XapakTEPUCTUKAX BXOAHbIX UMMNYNbCOB MPU NHXEKLINY
No cxeme «asHbI NPOBOAHUK — HEUTPANbHbLIV NPOBOAHMK» HA LUTENCENBLHOW BUNKE. BbINK pacCMOTPEHbI HENN-
HEWHbIE N NAPAa3UTHBLIE 3ANEMEHTLI PUNBTPOB CETEBOrO NUTAHUA. PesynbsraTtbl aHanu3a nokasanu, Yto Npu MHXeKLNK
UMNYNbCOB ANUTENBbHOCTLIO 100 MKC AOIMKHBLI 0XKMAaTbCAa cneayrolme addeKThbl:

- NpoboNn KoHAeHcaTopa dUnbTPa — NPU HaNPSHKEHUU uMmnynbca 3 — 4 KB;

- NPOOON BbIMPAMUTENBHOIO AN0Aa — MPU HANPSXKEHUN UMMNynbca 5 —6 KB;

- NepeHanpsXXeHne Ha PUNbTPE BbINPAMUTENA — NPU HANPSXKEHUN uMnynbca 3 — 4 KB.

[1py NpoBeAEHUU UCNbLITAHUN ANA NMPOBEPKU OTAENbLHbLIX PE3ynbTaToOB AAHHOIO NCCNEA0BAHNA HA BXOA-
Hbl€ pa3bEeEMbl UICTOYHUKA NUTAHNA NoAaBaNIMCb UMMNYNbChI C XapakTePUCTUKaAMMU, NPUHATbIMU NPU NPOBEAEHNN
pacyeToB, HA4YMHaA c HanpsXxeHua 3 KB. Npodon KoHAeHcaTopa NPOUCXOAUN B CXeMe Npu HanpsXXeHun ot 4,2 Ao
5,6 KB, UTO HECKONLKO BbILLE paCYETHbLIX AAaHHbIX, HO HAX0AUNOCHL B Npeaenax TO4HOCTU PaCYETOB.

[1na npoBepkn KayecTBa PYHKLIMOHUPOBAHUA KOMNbIOTEPA NMPU UCNONMb30BAHUKN MPOMBILLNEHHOrO ounbrpa
B CXEMY NogaBanmcb UMNYnNbCbl ANMUTENBLHOCTLIO 50 MKC. IpK ncnblITaHUAX ObINO BbIABNEHO, YTO OTKA3bl UCTOY-
HUKa NMUTAaHUA KOMMNbIOTEPA UMEIKOT MECTO NPU UHXKEKUUKU MMMYNbCOB HanpsaXxeHuem 6 kB. B cxeme dunbrpa
MCTOYHUMKA NUTAHUA ObiNU BbIABMEHbI MOBPEXAEHUA: ABYX AM0A0B, TEPMOKOMIMEHCUPYIOLLIErO pe3ucropa u npe-
noxpaHutend. [NMposeaeHHbIM aHanNn3 BAUAHUA ANMUTENBHOCTU UMMYNbCa HA 3PPEKTUBHOCTL BO3AEUCTBUSA MOKA-
3an, Yto Npu ANUTENbHOCTU MMNynbca 1 MC OXXMaaemMbli YPOBEHbL OTKa3a MOXET ObiTb 1 — 2 KB.

6.3.3.4 O000LEHHbIE pe3ynbTaTbl KOHAYKTUBHbLIX UCMbITAHUN B 30aHUAX

Pesynbrartbl UCNbITAHUN, NpeacTaBneHHble B [49], [50], cCBUAETENLCTBYIOT O TOM, YTO HaANPSXKEHUA, UHXKEK-
TUPOBaHHbIE B Kabenu, BBOAUMbIE B 3jaHNE, MOTYT PACNpPOCTPaHATLCA C MalbliM 3aTyXaHUEM B NPOBOAAX SIEKT-
POYCTAHOBKM 3JaHNA Aa)ke Npu Hann4nm HECKONbKUX pacnpeaennuTenbHbiX LUMTOB B 3gaHun. Manoe 3atyxaHue
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NPy pacnpocTpaHeHUn UCMbITbIBAIOT HEMPEPLIBHbIE KOnedaHna yactoton meHee 1 Ml mn umnynbCbl ANUTENBHO-
CTblO Oonee 1 MKC.

XO0T4 BONPOCHI, OTHOCALLUMECA K HAPYLUEHUIO U30NALUNK 3MEKTPONPOBOAKN B 34aHUMN NMPU NHXEKLIMKN Hanps-
>XeHUN, HenocpeacTtBeHHO B [49], [50] He 3aTparnBanucb, MOXXHO nonaraThb, YTO NUKOBOE 3HAYEHUE HANPAXKE-
HUA NPOo0oA N30NALUMN HOPMAaNbHOW ANEKTPUYECKON NPOBOAKM MOXET ObITb HE MeHee 10 KB.

[1pon pacCMOTPEHUN BONPOCOB YA3BUMOCTU KOMIMBIOTEPOB Pe3ynbTaThbl aHan1M3a n npoBeAeHHbIX OrpaHUYEeH-
HbIX UCMbITAHUU NOKA3bIBAIOT, YTO UCTOUYHUKU MUTAHUA KOMMNBbIOTEPOB, B YAaCTHOCTU BXOAHbIE PUNBTPLI, YA3BUMBI
K UMMNynbcam ANUTENbHOCTLIO 50 MKC npu HanpsaXeHuu 6 KB. BeliucneHna nokasbsiBatoT, YTO NPU BO3AENCTBUN
MMMYINbCOB ANMUTENbHOCTbLIO OKOMO 1 MC NOBpeXXaeHna 0yayT UMeTb MECTO Npu HanpskeHnn 1 — 2 kB. B uenom
pesynbsraTtbl padoTbl CBUAETENBCTBYIOT O TOM, YTO B KADENN 3NEKTPOYCTAHOBOK 34aHUNU BO3MOXXHO UHXXKEKTUPO-
BaTb CUTHanbI NPU 3HAYUTENBHOM HaNpsXXeHUU. VIHXXKeKTUpOBaHHbIE HANPSXKEHNA PpaCNPOCTPAHAITCA C MarnbIM
3aTyxaHueM B Kabensax 3neKkTpoyCTaHOBKM 34aHUA U CNOCOOHBLI Bbi3BATb NOBPEXAEHUA UCTOYHUKOB MUTAHUA
KOMNbLIOTEPOB.

6.4 HapyweHua (YHKUMOHUPOBAHUA JNTIOTTMYECKUX CXeM (npekpaweHna PyHKUMOHUPOBAHUA)

Hanbonee BepOATHbIM PE3yrbratoM BIUAHUSA HA CUCTEMbI NEKTPOMArHUTHbIX BO3AEUCTBUN OOMbLLION MOLLI-
HOCTU ABNAETCA BPEMEHHOE HapyLUeHne PYyHKUMOHNPOBAHUSA BHYTPEHHUX UM POBLIX CXEM, KOTOPOE BOCCTAHAB-
NIMBAETCA CaMOCTOATENBbHO NOCNE OKOHYaHUA BO3AEUCTBUA, NN HApYLLUEHNE (NpekpaLleHne) PyHKUMOHUPOBA-
HUA, YCTpaHAEMOE NoJfib3OBaTENEM NyTEM Nepesarpy3km (MOBTOPHOIO BKIMIOYEHUA sanekTponutaHus). [porHo3mnpo-
BaTb YA3BMMOCTb CUCTEMbI B OTHOLLUEHUN AAHHbLIX BUAOB HAPYLLUEHUU PYHKLIMOHUPOBAHUA A0CTATOYHO CITOXHO
n3-3a HeonpeaeneHHOCTH:

a) COCTOAHNA NMOTNYECKNX CXEM U BbINONHAEMbIX UMK ONepaLUun B MOMEHT SNMEKTPOMArHUTHOTO BO3AEN-
CTBUA;

D) COCTOAHUA CBA3KN BITUAIOLLENO 3MEKTPOMArHUTHOIO NMosMs ¢ CUCTEMOU, KOTOPOE 3aBUCUT OT DONbLLOIO
yucna pasnuyHbIX NnapameTpoB, 3HAYEHUA KOTOPbIX HEN3BECTHbI;

C) 3HA4YEeHUN yaaneHnsa CUCTEMbI OT UCTOUYHUKA SNEKTPOMArHUTHOroO BO3a4eUCTBUA U OpPUEHTALUUN CUCTEMBI
OTHOCUTENBHO UCTOYHUKA, KOTOPbIE, KakK NPpaBuUNo, HEN3BECTHBDI;

d) cteneHn nsmeHeHus ya3BMMOCTU 0ObEeKTa Npu nepexoae ot 04HON MOAENN CUCTEMbI K APYron.

[109TOMY NPUMEHEHNE aHANUTUYECKNX METOA0B ANA BbIABNEHUA BO3MOXXHbIX HAPYLLUEHUN PYHKLNOHUPO-
BaHUA CUCTEM NPU NEKTPOMArHUTHLIX BO3AEUCTBUAX 3aTPYAHEHO, U ANA NOHUMaHUA 3PPEKTOB SNEKTPOMArHUT-
HbIX BO34ENCTBUX OONbLLUOW MOLLIHOCTU HA CUCTEMbI HEODXO0AUMO NPOBEAEHNE UCTILITAHUWA CUCTEM.

BmecTte c TeM, UCxoaa U3 U3BECTHbIX 3HAYEHUU HANMPSAXKEHUN NEPEKITIOYEHUN B NOTMYECKNX CXEMaX, CyLLIE-
CTBYET BO3MOXHOCTb YCTAHOBUTbL TPEOOBAHUE K CUCTEME, 3aKoYaloLLIEECH B TOM, YUTODbI HAaNps>XkeHne nodoro
curHana, BO3HMKatoLero B CUCTEME B pPe3ynbrare 3MeKTPOMarHATHOroO BO34eNCTBUA O0NbLLION MOLLUHOCTKU, ObINO
3HAYUTENbHO MEHbLUE, YEM HOPMAarlbHbIE HANPAXXEHUA NEPEKNIOYEHUN NOrn4ecknx cxem. Peannsauma A4aHHOTO
KOHCEpPBATUBHOIO NoAxo4a MOXET NPUBECTU K N3NMULLHEN 3aLUULLEHHOCTU cucTtemMbl. OaQHAKO AaHHbIM NOAX0A
MOXET ObITb MPUHAT B KAYECTBE OCHOBHOIO MpPW 3aLUMTE OT ANEKTPOMAarHUTHLIX BO34EUCTBUM O0NbLLIOW MOLLHOCTU
CUCTEM BbICOKOUN KPUTUYHOCTMN.

7 KoHuenuuu 3almnTbl OT INEKTPOMAarHUTHbIX BO3OEUCTBUU OONbLLIOW
MOLLHOCTMW

YcTaHOBMNEHO (CM. pasaenbl 4 —6), YTo SNEeKTPOMarHUTHbIE BO3AEUCTBUA OOrbLLIOW MOLLIHOCTU HA CUCTEMBI
MOTYT NPUBECTU K CNeayioLwum pesynsratamMm (B nopsake yobiBaHUA XXECTKOCTU BO3AENCTBUSA)!

a) NOCTOAHHOMY CODU3NYECKOMY MOBPEXIAEHUIO CUCTEMBI;

D) NOCTOAHHOMY NPEKPALLEHUIO BLINMONMHEHUA YCTAHOBNEHHOWN CPYHKLUUWMN;

C) BpEMEHHOMY NpeKpaLLIEeHUIO BbINONMHEHNA YCTAHOBNEHHOU PYHKLINN,

d) yxyaLUEHUIO XapaKTEPUCTUK PYHKLUNOHUPOBAHUS;

€) BpEMEHHOMY HApPYyLLUEHNO PYHKLIMOHUPOBAHUA, KOTOPOE MOXKET ObITb YCTPAHEHO AEUCTBUAMM onepaTopa.

B HEKOTOPLIX Cry4yasagx MOXET NoTPedoBaTbCA 3aLLUTUTL CUCTEMY OT 3MNEKTPOMArHUTHbIX BO3AENCTBUN DOIb-
LLION MOLLIHOCTMW.

B HacToaweM pasaene npuseaeH 0030p pa3nuyHbIX CXEM 3aLUUThI.

7.1 CTpaTternsa Bbioopa ypOBHEUN 3ALULLEHHOCTH

BaxkHeuLuen coctTaBHON YacTbio MEPONPUATUIN NO 3aLLUUTE OT SNEKTPOMArHUTHbLIX BO34ENCTBUIN DONbLLOW
MOLLIHOCTU ABNAEeTCA 000CHOBAHUE HEODXOAMMON CTEMNEHU CTOUMKOCTU CUCTEMbI. CTOMKOCTb CUCTEMbBI OObLIYHO
BblpaXKatoT BEPOATHOCTLIO OTKa3a (NpekpaLleHna BbIMONHEHUA YCTAHOBMEHHON PYHKUMKW) MPU KOHKPETHOM 3IEKT-
POMarHNTHOM BO3aeUCTBUN. Heobxognmasa cteneHb CTOMKOCTU CUCTEMbI A0 KHA ObITb onpeaeneHa Ha cTaTuc-
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TUYECKOMN OCHOBE, Y4MTbIBAA HEONPEAENEHHOCTU N3MEPEHUIN NAPAMETPOB 3NEKTPOMAarHUTHbIX NONEN, BO3AEUCTBY-
IOLLINX HA CUCTEMY, U UBMEHEHNA NAPaAMETPOB CUCTEMBI.

HekoTopble CUCTEMBI MOTYT ObITb OTHECEHbI K «CUCTEMAM KPUTUYHOTO (PYHKLMOHUPOBaHUA» . [Anga ykasaH-
HbIX CUCTEM AO0IMKHbI ObITb YCTAHOBMEHLI AOCTATOYHO XECTKUe TpeboBaHnA K BbXXKMBAEMOCTU MPU ANEKTPOMarHuT-
HbIX BO3AENCTBUAX DOMbLLIOW MOLLUHOCTU. OBOCHOBaHMUE TpeboBaHUN K BbIXXKMBAEMOCTU CUCTEMbI SIBMIAETCA CIOX-
HbIM U JOIMKHO NPOBOAUTLCA HA OCHOBE CTAaTUCTUYECKUX PELLEHUN C YYETOM CLUEHAPUEB HanaaeHusa, CTOMMOCTH
n T.4.

I[1na TOro YTtodObLI OLLEHUTL HEODXOAMMOCTb MPOBEAEHUA MEPONPUATUN NO 3aLUUTE OT NEKTPOMArHUTHbLIX BO3-
nencTBM OONbLLUON MOLLHOCTU, TPEDOBAHUA K BLKUBAEMOCTU CUCTEMBbI AOIMKHbI ObITb YCTAHOBIEHLI C Y4ETOM €€
B3aUMOAENCTBUSA C APYTMMU KOMIMOHEHTAMN MHAPPACTPYKTYPbI, BKNOYaloLLen B ce0A JaHHYO CUCTEMY.

Hanpumep, ecnu paccmarpmupaemas cuctema npeacraBnsger cobom CUCTEMY CBA3U, 0DecneymnBaroLLyto
ynpaBneHne n KOHTPOSb B CUCTEME rpakgaHCKOU 000POHbLI, €€ PYHKLIMOHNPOBAHUE ABAAETCA KPUTUYHbIM ANS
obecnevyeHns PYHKLUMOHUPOBAHUA BCeU cucTeMbl. C APYrom CTOPOHbLI, ecrnu PYHKLIMOHUPOBAHWE AaHHOW CUCTEMBI
HE ABNAETCA KPUTUYHBbIM (HanpuMep, CBA3aHO C NPUroToBNeHneEM Kode), TpeboBaHMSA K €€ BbKUBAEMOCTU SABNA-
I0TCA MUHUMAanNbHbIMW. [TO3TOMY NPK onpeaeneHnn TPedOoBaHUN K 3aLUMUTE OT NEKTPOMATrHUTHBLIX BO34ENCTBUN
O0ONbLUON MOLLIHOCTU HEODX0AMMA AeTanbHaga oueHKa OYHKUWUKW, BbINOTHAEMbIX KOHKPETHON CUCTEMOMN.

7.2 0030p meTOAOB 3aLUTbLI OT INIEKTPOMArHUTHbLIX BO3A€UCTBUU OONbLLOU MOLHOCTHU

Ecnu B pesynbrare NpoBeAeHHOro aHanu3a unm UCrblTaHMM CUCTEMbI BbIABIEHA HEOOXOAMMOCTb 3aLLUUTUTb
CUCTEMY OT NEKTPOMAarHUTHbIX BO34ENCTBUIN OONbLLIOW MOLLHOCTU, CNEeAyeT yYuTbiBaTb BO3MOXKHOCTb NMPUMEHE-
HUSA HECKONbKNX METOA0B:

a) 3aLmTa KOHKPETHON CUCTEMbI OT NMEKTPOMArHUTHLIX BO3AENCTBUN;

D) KOHCTPYUPOBAHNE TEXHUYECKUX CPEACTB 1 CO3JaHuUE NPorpamMmMHOro odecneyeHuns, yCTon4mBbIX K OTKA-
3aM OTAENbHbLIX 3NEMEHTOB;

C) MOHUTOPUHTI OKpY>KatoLLien 0OCTAHOBKU C LIENbIO BbIABNEHUS 3NEKTPOMArHUTHbIX BO3AENCTBUA OONbLLION
MOLLIHOCTWU;

d) obecneveHune pusnyeckom 6€30nacHOCTN CUCTEMDI;

€) N30LITOYHOCTb CUCTEMbI MPW BbINMOMHEHUN YCTAHOBIIEHHbIX OYHKLUWMN.

MeToa no nepe4vyncrneHunto a) B 3Ha4YUTENbLHOU CTENEHN aHanornyeH metogam 3aruurtbel cuctem ot MU BAB
(cM. [26]). [laHHbIN MeTOA BKIIOYAET B CE0A: KOHTPOMb 3NMEKTPUYECKON KOH(PUrypauum cuctemMbl AN yMEHbLLUEHUSA
CBSA3U1 C BHELLHUMMU SNEKTPOMArHUTHbIMU NONAMU, NOBbILLEHUE 3P PEKTUBHOCTU IKPAHUPOBAHNA CUCTEMbI MYTEM
00paboOTKM anepTyp 1 ToYEK NPOHNKHOBEHUA KOHAYKTUBHbIX BO3AEUCTBUN B CUCTEMY, YCTAHOBKY YCTPOUCTB 3a-
LLUNTbI OT UMMNYNbCHLIX NEPEHANPAXXEHUU B TOYKAX BX0AA.

Tak KaKk MHOTUE CUCTEMbI ABNAOTCA LMMPPOBLIMU, CYLLECTBYET BO3MOXXHOCTb CHU3UTb BEPOATHOCTb HaPY-
LLUEHNUA PYHKLIMOHUPOBAHUA CUCTEMbBI NPU HA3KNX YPOBHAX 3NEKTPOMArHUTHbIX BO3AEUCTBUKA OONbLLON MOLLHOC-
TW 3a CHET NPUMEHEHUA METOA0B KOHCTPYUPOBAHUA TEXHUYECKUX CPEACTB U CO3JaHuUA nporpaMmmMmHoOro obecne-
YEHUA, YCTONYNBLIX K OTKa3aM OTAENbHbIX 9NEMEHTOB (CM. nepeyvncneHue b). [laHHbIn METOA, OAHAKO, HENPU-
MEHUM ANA 3aLUUTbl OT PU3NYECKUX NMOBPEXKIEHUN NPU BO3JENCTBUN BNEKTPOMArHUTHLIX MONEMN.

MeToa 3aLuMTbl N0 NEPEYUCEHNIO C) OCOOEHHO NMONe3eH NP NOBTOPAIOLLINXCH SNEKTPOMArHUTHbLIX BO31EN-
CTBUAX OO0NbLUOW MOLLHOCTU. B COOTBETCTBUM C AAHHBIM METOAOM COOCTBEHHUK COOPYXKEHWNA MOXKET NPOBOAUTL
MOMCK MCTOYHNKOB 3NEKTPOMArHUTHbIX BO3AEUCTBUN OOMbLLIOW MOLLUHOCTU. Hanun4yme ncroyHuka o3HavaeT Hana-
IeHNe Ha coopyeHune. [NpoBeageHne MOHUTOPUHIA MOXKET ObITb NOME3HbIM €LLUE U MOTOMY, YTO MCTOYHUK SMNEKTPO-
MarHUTHbIX BO3AEUCTBUA DONbLLUON MOLLIHOCTU C OONbLUOW BEPOATHOCTLIO AOIMKEH HAX0AUTLCA NMOOMU30CTU OT
00beKTa BO3a1eUCTBUA.

MeToa no nepevncneHunto d) ABNdeTca NPEBEHTUBHLIM M HANPAaBNEH HA UCKNIOYEHUE A0CTyNna B MECTA MNO-
TEeHLUManbHOro HanageHMUsa Ha CUCTEMY.

HakoHel, MeTo4 BBEAEHUA U3DLITOYHOCTU MO NEPEUNUCTIEHNIO €) YMEHbLLAET YA3BUMOCTb CUCTEMbI, HAMNPU-
MEp, 3a CYET TOro, YTto nogcucrema, PyHKLMOHUPOBAHUE KOTOPOU HApPYLLEHO, 3aMeHdaeTca MAEHTUYHON NOACUC-
TEMOMU, 3aLUMULLIEHHOW OT ANEKTPOMArHUTHLIX BO3AEUCTBUMN.

7.3 Peanusauua metogoB 3alUUTb] OT INMEeKTPOMArHUTHbIX BO3AeUCTBUUN OONbLLUIOU MOLWHOCTH

B3anmMmoaencrBue anekKTpoMarHMTHbIX BO3AEUCTBUI OONbLLOW MOLLUHOCTU C CUCTEMOWN MOXET ObITb, B LIE-
NOM, NpPeAcCTaBNeHOo npou3BeaeHnemM PyHKUUN nepeaadu nocnegoBaTtenbHbIX 3BEHLEB, 3aKMIOYEHHLIX MEXAY
MCTOYHUKOM SNEKTPOMArHUTHbLIX BO3AENCTBUN OOMbLLIOW MOLLHOCTU U MOPTOM CUCTEMbI, NOABEPracMbiM BO3AEN-
CTBUIO (HANnpumMmep, KOMMOHEHTOM) (CM. PUCYHOK 7). [Ina Takoro nytu B3aMmMoeUCTBUS MOXKET ObITb NPOBEAEH
aHann3 oTaenbHbIX 3BEHLEB, ONpeAeneHbl UX PYHKLUUKN nepegaydn, a 3atem — onpeaeneH pesynbrar BO3aen-
CTBUA HA CUCTEMY. OTO bonee aetanbHbIWM, HO BMECTE C TEM 1 D0oree CroXXHblKM NoAXo4, Yem Noaxo , OCHOBAH-
HbIN HA Y4ETE MECT «YTEYKU» B IKpaHe n npuMeHeHnn PuUnbTPOB B Kabenax.

Mcnonb3ya NOHATUE «TOMOSIOMMA CUCTEMbI», BBEAEHHOE B COOTBETCTBUU C 6.1, yA0OOHO OTHOCUTL NYTH

INEKTPOMArHMTHOINO NPOHNKHOBEHUA K KHAMEPEHHO CO34dHHbIM» U KHEHAMEPEHHO CO34adHHbIMY .
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Kak nokasaHo Ha pucyHke 11, HaMmepeHHO Co3aaHHbIN NMYTb ANEKTPOMArHUTHOINO NPOHUKHOBEHUA NPEeaCTaB-
naeT cobon oTBEPCTUE B INEKTPOMArHUTHOM 3KpaHe, co3gaHHoe ANndA BBoaa MHApopmMaLnm (CUrHanoB), SNEKTPO-
NMUTaHNA, BOAbl, MEXaHUYECKNX YCUINTUW UNKU ANA NpoxoJa nepcoHana B 3KPaHUPOBAHHOE NMOMELLUEHMUE U U3
Hero. [1pu TakoM onpeaeneHMn HeoOXoaAMMO OTHOCUTL MYTU SNEKTPOMArHUTHOroO NPOHUKHOBEHUS BHYTPb SKpaHMK-
POBAHHOW 000MOYKN YepPE3 aHTEHHY, CUITOBbIE N CUTHATNbHbIE KADENK, Kak NnoKka3aHo Ha pucyHke 11, K HaMepPEHHO
CO3aHHbIM NYTAM 3NEKTPOMArHUTHOIO NPOHUKHOBEHUA. Taknm 0bpa3om, NyTb ANEKTPOMArHUTHOrO NPOHUKHOBE-
HUA Yepes NdyIo anepTypy paccMaTpuBaloT Kak HAaMepeHHO Cco3aHHbIM, ecnu anepTtypa (OKHO, ABEPL U T.4.)
HaMepPEHHO cOo31aHa B 3KpaHe AN NPOX0oXXAeHUa «k MHopMaLnn .

JreKTpoMarHMTHoe BO3OeUCTBME
DONbLUOKA MOLLHOCTU

HeHaMepeHHO co3ngaHHbIe NyTH [TDOHUKHOBEHUE Yepes
ATSKTPOMarHMTHOro MpoOHMKHOBEHWUA OTBEPCTHE (ﬂaepb)

HamepeHHO co3aaHHble

Sy
—— NYTU 3NEKTPOMArHUTHOro
BHe LN MPOHUKHOBEHWA
ob6bem Vy /IKpaHbl
Kabenen
V, AHTEHHa, ITMHUA SNTEKTPONUTaHUS
U curHanbHast JTMHUS
bapbep S,
Oobono4ka cncTemsl
PucyHok 11 — CxemMa HaMepeHHO W HEHaMEePEHHO CO34aHHbIX MYyTEN 3MNEKTPOMarHUTHOrO NPOHUK-

HOBEHUNA NMPUMEHUTEJIBHO K CUCTEME, I'IpEiﬂ,CTaBJ'IeHHOI?I Ha PUCYHKE 5

C Apyron CTOPOHbI, NMyTb ANEKTPOMArHUTHOIO NPOHUKHOBEHUSA Yepes anepTypy, 00pasoBaHHYIO B LLIBE MEX-
1y ABYMSA nnacTuHamm sKkpaHa odonoykm CUCTeMbI, crneayeT OoTHECTU K HEHaMepPEeHHO co3aaHHOMY. [1yTb NPOHUK-
HOBEHWA SNEKTPOMArHUTHOIO NONA Yepe3 HeKa4YeCTBEHHbLIWM N30ONUPYIOLLIMIA MaTepuan TakxXe npeacraBndeT codoou
NPUMEP HEHAMEPEHHO CO34aHHOIo NYTU SNEKTPOMArHUTHOIrO NPOHUKHOBEHUSL.

XoT4a MexXaHU3M CBA3U NPU HaAaMEPEHHO CO3AaHHOM MYTU ANEKTPOMAarHUTHOIO MPOHUKHOBEHUSA 4YacCTo ABNA-
€TCH U3BECTHbIM U pa3nnyHblie PYHKUUK Nepeaadun npu SToM ABMATCA U3BECTHbIMU IMOO MOTYT ObITb pacCyu-
TaHbl, 3aLUuTa JaHHOro NyTU NPOHUKHOBEHUA, KaK NpaBuno, aBnaetcsd bonee CroXXHou, Yem 3aLmMTa HEHaMEPEH-
HO CO3AaHHOI0 NyTWU 3NEKTPOMArHUTHOrO NPOHUKHOBEHUA. [1na 3aLlLUnTbl HEHAMEPEHHO CO3JAaHHOI0 NyTU JrEK-
TPOMAarHUTHOro NPOHUKHOBEHUA MOXKET ObITb NPUMEHEHA cTaHaapTHaa TexHonorua obecnevyeHnsa SMC, ocHOBaH-
Hada Ha NPUMEHEHUN NPOKNAA0K, PUNLTPOB, IKPAHUPOBAHHbLIX Kabenen U T.4. ECnM MHTEHCUMBHOCTL OXMAaeMbIX
ANEeKTPOMAarHUTHbIX BO3AEUCTBUN ABNAETCA 3HAYUTENBHOW, HEOOXOAUMO MHOTOYPOBHEBOE MNMPUMEHEHWNE CPEACTB
3aLuThbl, 0QHAKO C NCNONb30BAHNEM CTAHAAPTHLIX TEXHONOTUMN.

C Apyrov CTOpoHbl, ANd 3aLluTbl HAMEPEHHO CO34aHHOro NyTU 3NEKTPOMAarHUTHOrO NPOHUMKHOBEHUSA YacTo
OblBaeT TPyAHO HAUTU NoAxoasLune cpeacrea 3aLunTbl, TaK Kak O4HOBPEMEHHO A0MKHO ObITb 00ecne4vyeHo npo-
X0XOEHUE NONE3HbIX CUTHANOB U OrPaHUYEHO BITUAHUE 3NEKTPOMArHUTHLIX BO34EUCTBUU OONbLLION MOLLUHOCTN.

[1na sawmTbl HAMEPEHHO CO3JaHHOI0 NyTU 3NEKTPOMArHUTHOIO NPOHUKHOBEHUSA YaCTO paccMaTpuBatoT
NMPUMEHEHUE HEMNMUHENHBLIX CXeM. OAHAKO, €CNU UMMYNbCbl 3NMEKTPOMATrHUTHLIX BO34ENCTBUU OOMbLLION MOLLIHOC-
TN ABNAIOTCA KPATKOBPEMEHHbLIMU, OTKNUK YCTPOUCTB 3aLUUTbl MOXKET ObITb HEA0CTATOYHO ObICTPbLIM ANA TOrO,
YTOObI NOrNOTUTL AHEPTUIO UMIMYNbCA. [Ana HEKOTOPLIX BUAOB HAMEPEHHbLIX MYTEN ANEKTPOMArHUTHOIO NPOHUKHO-
BEHUA AOCTATOYHO TPYAHO HAUTKU aleKBaATHbIE CNOCODbLI 3aLLUUTI.

[1pn paccMoTpeHnn Mep 3aLUnTbl HEOOXO0AUMO YYUTLIBATb, YTO BbICOKOYACTOTHbLIW XapaKTep 3NeKT poOMarHuT-
HbIX BO31€UCTBUIN OOMbLLIOW MOLLIHOCTU 3aTPYAHAET onpeaeneHne HamxyaLuero adodekra Bo3aencrama 0e3 npo-
BeEeHNS MHOTO4YNCINEHHbIX U3MepPeHUN. BMmecTte ¢ TeM 3aTpyagHAeTCcAa U TpebyeT 3HAUYUTENbHbIX 3aTPaT BPEMEHMU
npoBeAEHNE UCTbITAHUN C LIENbIO MPOAEMOHCTPUPOBATL, YTO CUCTEMA HE ABNAETCA BOCMIPUUMYMUBON NPU NMOObLIX
yrrnax B03€NCTBUA INEKTPOMarHuTHoro nong [ 51J.

7.3.1 3aumTa HaMmepeHHO CO34aHHbIX NYTEU NPOHUKHOBEHUA INMEKTPOMaArHUTHbIX BO3OEUCTBUN
OONbLUIOU 3HEPrun

[1na 3aLpyTbl CUCTEM OT BMEKTPOMArHUTHLIX BO3AEUCTBUIA O0MbLLUOW MOLLUHOCTU C YCTAHOBINEHHbLIM YPOB-
HEM BbDKMBAHUA HEOOXOAMMO NMPOBOAUTHL 3ALUMTY HAMEPEHHO CO34aHHbIX NYTEN 3NEKTPOMArHUTHOIO NPOHMUK-
HOBeHuUA. pumeHaemble cpeacTtBa 3aLUUTbI 40MKHbI, C 0AHOWU CTOPOHbLI, HE HapyLUaTb HOPMAarbHOIo OYHKLIMO-
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HUPOBAHUA CUCTEMbI, 4 C APYrON — HE BbIXOAUTb U3 CTPOA NPU SNEKTPOMArHUTHLIX BO3AENCTBUAX OONBLLON
SHEPrun, ECNu AaHHbIE CPEACTBA HE CKOHCTPYMPOBAHbI KAk CpeacTBa «OAHOTo yaapay, NoA00OHbIE NNABKUM Npe-
NOXPaHUTENSAM.

[TpoBEeAEHNIO MEPONPUATUIA 3aLLUUTLI CNOCOBCTBYET TO, YTO NYTU CBSA3WN NMPU 3TOM, KaK NPaBuno, XOpoLuo
M3BECTHbI U KOHTpONUpYtoTca. Hanpumep, pacCMOTPUM TMNOTETUYECKUIA MYTb CBA3KU, NOKA3aHHbIN HA PUCYHKE

12a). [JaHHbIN NYyTb CBA3M MOXKET ObITb NPeACTaBrieH NOCNeA0BaTEeNbHOCTbIO COeAUHEHHbIX APYT C APYroM ABYX-
MOPTOBLIX CXEM, KaXgaa U3 KOTOpbIX UMeeT PYHKUUIO nepegadn T, Kak nokasaHo Ha pucyHke 12b).

ObTekaTenb AHTEeHHa

aHTEHHbI "
X

Lemnb nepegadn

a) CTpyKkTypHast cxema

ONEKTpUYecKoe Vul
N MarHUTHOE NoJIe

V4,
-
0‘“"“ Ty “.l Rioss

b) Mogene yHKUNY Nepenavdn

E — HanpaxXeHHOCTb BHeLUHero anekTpuyeckoro nongd; Z; — MNoONHoe conpoTuBneHne obTekatenq; 7T,,4 —
dyHKUMA nepedavn obTekaTtena, T,,, — PYHKUMA nepedadn aHTeHHbl, T,, — MYHKUMA nepegaydn cornacyrowen
uenwu; 7, — yHKUMA nepegadn nuHun; T,., — PYHKUMA nepedadn npuemMHuka; R,y — Harpyska

PucyHok 12 — lNpumMep HaMepeHHO CO3[aHHbIX NyTEW 3MEKTPOMAarHUTHOMO NMPOHUKHOBEHUS B CUCTEMY

OyHKUMKM nepegavn Ha pucyHke 12b), B OCHOBHOM, U3BECTHbI B MOoce paboymx 4actoT CUCTEMBI.
3aLumTta gaHHOM CUCTEMbI MOXKET ObITb BbINONTHEHA ABYMSA Pa3NUYHbIMKU CNOCODaMMU:

a) pobaBneHnem B NyTb MPOXOXAEHUA CUrHaNa nocneaoBaTtenbHO UMK napannernbHO YCTPOUCTB 3aLUNTHI,
KakK Moka3aHo Ha pucyHke 13, nnmu

D) KOHCTPYMpPOBaHUEM SNEMEHTOB CUCTEMBI (T.€. N0A00POM (PYHKUUK nepeaadmn 7;) Tak, YToObl UCKNMIOYNUTL
BHEMOMNOCHbIE CUTHArbI.

Z
0
-
£ . T T 3aluTHoe T T T I R
rad ant yCTpOI}"‘ICTBO m ir revr foad

7 Zsen’es
shunt
Zshunf — 3aluTHOE yCTpoﬁCTBO, napannenbHO BKIKYEeHHOE B MyTh NPOX0XAEeHWA CUrHana, ZSE,j,,j,-{_:,S — 3alyuTHoe

YCTPOﬁCTBO, nocriegopartesibHO BKJITKOMEHHOE B My Th NPOXOXAEeHWA CUTHAaTla

PUCYHOK 13 — BKtoveHue yCTPpOUCTB 3allUThl B HAMEPEHHO COo34daHHbIN NyTb SNEKTPOMAarHUTHOro
NMPOHUKHOBEHNA ANSA 3alUUTLI OT BHEMOMOCHBLIX MOMEX
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YCcTponcTBa 3aLwnThl, NpeacTaBrneHHble Ha pUCYHKe 13, MOTyT ObITb HECKOMNMbKUX BMAOB. Ha HU3KMX 4aCTO-
Tax MOTyT ObITb UCNMONb30BaHbI PUNLTPLI C COCPEAOTOYEHHBLIMWU NApaMETPaMN, Ha BbICOKUX YaCTOTaxX — BOJTHO-
BOAHbIE PUNbTPbLIL. Kpome Toro, 00bIMHO NMPUMEHSAIOT HENMWHEWHbIE OrpaHnYMBaloLLIME YCTPOUCTBA, BKIIOYaA AN0-
Hbl€ OrPaHNYUTENN, Fa30BbIE Pa3PAaHNKN, PEPPUTOBLIE OTPAHUYUTENN N NEPEKNOYATENMN.

[ToMUMO 3aLLUTbI HAMEPEHHO CO3aHHbIX NYTEW ANEKTPOMArHUTHOIO NPOHUKHOBEHNA A00aBNEHUEM CNELIN-
arnbHbIX KOMMOHEHTOB B LIENb PYHKLUNN nepeaayn, BO3SMOXHO U3MEHEHUE KOHCTPYKLUWUU CUCTEMBI.

Hanpumep, NPUMEHUTENBHO K aHTEHHE, NPeACTaBNEHHON HA PUCYHKE 12, BO3MOXXHO UBMEHUTL NOJIOCY Yac-
TOT NPO3pPaYHOCTU 00TEKATENA QHTEHHbLI C UCNOSIbL30BAHWEM CNELManbHbIX MaTepUanoB ANA OrpaHUYeHUSa 3HEPIUK
BHEMONOCHbLIX CUTHANOB, AOCTUraloLLIEN aHTEHHbI. Bornee Toro, KOHCTPYKUUA aHTEHHbI MOXKET 00ecne4vnBaThb Yi-
paBneHue nondapusaumen n LULMPUHOW ny4ya, Yto No3BONAET YMEHLLUUTb BNUSAHUE SNEKTPOMArHUTHbLIX BO3OEN-
CTBUX OONbLUOWN MOLLUHOCTU. KaXao0e U3 3TUX KOHCTPYKTUBHbLIX U3MEHEHUN NPUBOAUT K KOPPEKTUPOBKE PYHKLINN
nepeagayun B N0Nocax v4acroT, OTNMUYHbIX OT MNONIOChI YACTOT NONE3HOro curHana.

3alLluuTa HaMepPEHHO Co34aHHbIX NyTEU KOHAYKTUBHOIO MPOHUKHOBEHUA, OTNMNYAaIOLLUUXCA OT NMYTEN NPOX0XK-
1€HUS NONe3HOro CUrHana, Takke MOXeT ObITb 0becnevyeHa yCTaHOBKON PUNBLTPOB U YCTPOUCTB 3aLUNTbI OT UM-
NyNbCHbIX nepeHanpskeHun. Npumepamm Takux nyTen NPOHNKHOBEHUA ABNAIOTCA NPOX0XIEHNE IKPAHUPOBAH-
HbIX Kabenen ynpasneHus, BpaLlatoLmMxca ocen, BOAAHbIX TPYO 1 1.4. OCHOBHAA KOHLUENLUUA UX 3aLLUUTbI 3aKIH0-
YyaeTcd B npeaoTrBpaLleHn HeNocpeaCTBEHHON UHXKEKLIMM TOKA B CUCTEMY, UTO MOXKET ObITb JOCTUTHYTO XOPO-
LLIMM SNEKTPUYECKUM COeqNHEHNEM (CBAPKOWN) B TOYKAX MPOHUKHOBEHUA U/ NN Ao00aBrneHnemMm MexaHm4ye cknx n3o-
NATopPOB, OUNLTPOB, NogaBuTeNen nomex. Beibop KOHCTPYKUMIA YCTPOUCTB 3aLUUThl 3aBUCUT OT KOHKPETHbIX Xapak-
TEPUCTUK NYTU NPOHUKHOBEHUA.

7.3.2 3aluMTa HeHaMepPeHHO CO3AaHHbIX NYTEU INEKTPOMArHUTHOIO NPOHUKHOBEHUA

Kak oTMe4yeHo paHee, OCHOBHbIMWU HEHAMEPEHHO CO34aHHbIMU NYTAMU NPOHUKHOBEHUA 3INEKTPOMArHUTHbLIX
noneun 00nbLLION MOLLIHOCTU ABNAIOTCA NPOoBOAALLNE NOBEPXHOCTU 3KpaHa CUCTEMbI U OTBEPCTUS, LLIENU, LLBBI,
MecCTa COeANHEHUN INEKTPOMArHUTHOIO 3KpaHa.

KoHuenums 3awmTbl HEHaAMEepPEHHO CO34aHHbIX NYTEN SNEKTPOMArHUTHOrO MNPOHMKHOBEHUA NPOCTAa: HEODXO-
IUMO 3aKPbITb BCE OTBEPCTUA B INEKTPOMArHUTHOM 3KpaHe (3KpaHax) cuctemMol. Ha pucyHke 14 B 0000LLEHHOM
BUE NOKa3aHOo, KaK 9TO MOXXET ObITb BbIMONMHEHO HECKONMbKUMU pPa3nnUYHbIMKU Crocobamu.

[loaroToBKka OTBEPCTUN MeTannunyeckuin [loaroToBKa BBOAOB NPOBOAHUKOB
(3a3eMnNeHne OTBEPCTUN, MNOKPbITUE CETKOWN, JKpaH (3NEeKTpUYEecKoe coeanHEHNE,
NPUMEHEHME NPOBOAALLNX NOKPBITUMN, aneKkTpuyecKkas nonaunmsa, NPUMeHeHne
NPUMEHEHNE 3arnpeaenbHbiX BOTHOBOAOB) doUNbTPOB N NOMEXONOAABNAOLWMX
YCTPOWUCTB)

T OTpa)XeHHbIW TOK
| - [1pOoBOAHUK

r & A - . ol v lllllllllllllllll
3a KPbITBIN SKPaH A AR N S il nnennnnnnas

: LLyHTUpOBaHHbLIN
i TOK

JKpaHUpoBaHHblE Kabenu

el | " | N
CNCTEMBbI Ih‘ Al

3a3eMIeHne

BHelwHee
3asemMneHne

YcuneHHaa cucrema

XopoLllee 3nekTpunyeckoe
COeANHEHUE

3M0yH0K 14 — TunnyHble cnocodbbl 3alllTbl HEHAaMEPEeHHO CO34aHHbIX I'IyT6I7I ANEKTPOMarHMUTHOIo NPpOHUKHOBEHWUA

Bo-nepBbiX, BHELLIHUA 3KPAH CUCTEMBbI AOIKEH ObITb N3TOTOBNEH U3 MaTeEpPMana ¢ BbICOKOW NMPOBOANMOC-
Tbt0. J110DOble OTBEPCTUSA AOMKHbI ObITh 3aLUULLEHBI C UCNONL3OBAHUEM NPOBOAALLMX MATEPUANOB, CETOK, MPOBO-
OALLMX NOKPbITUN. [1pn HEOOXOAUMMOCTU, UCMONbL3VYIOT 3anpeaernbHble BONMHOBOALI. Ha pucyHke 14 npeacrasne-
Hbl TalKoKe TpeboBaHUA K cucteme 3asemneHuns. LomkHbl ObITb KAk BHELLHAA, TaK M BHYTPEHHASA CUCTEMbI 3a3EM-
NeHnd, npu4em MHTEPAPENCOM MEXKAY HUMKU AO0IMKHA ObITb 3KPaHUPYIOLLLAA NOBEPXHOCTL, & HE NPOBOAA, MPOXO0-

AALlmne Yepes aKpaH.
HakoHeu, noboe anekrpu4yeckoe coeguHeHne ¢ BHELLHEN CUCTEMOU AOJMKHO BKIMOYATb NMPOAoImKeHue 00-

LLIEr0 3KpaHa CUCTEMbI, KaK 3TO NOKA3aHO Ha pUCcyHke 14.
Ba>XHO OTMETUTbL, 04HAKO, YTO 3aLUuTa HAaMEPEHHO CO34aHHOr0 NyTU MNPOHUKHOBEHUA MOXET 3aLUNTUTDb

obopygoBaHUE OT NOBPEXKAEHUS, HO HE 00693aTENBbHO OT BPEMEHHOTO HapyLUEeHNS PYHKLIMOHUPOBAaHNSA (Hanpu-
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MEp, BCNeaCTBUE BPEMEHHON NOTEPU NONE3HOro curHana). HanpoTtue, agekBaTtHada 3aLlluTa HEHaMEPEHHO Co-
31aHHOro NyTU NPOHUKHOBEHUA 0DEeCcneyunT 3aLUnUTy CUCTEMbI U OT NOBPEXAEHUIA, U OT HAPYLLUEHUW PYHKLUMOHUPO-
BaHUA.

7.3.3 AnbrepHaTUBHbIE CXeMbI 3aLUTbI OT 3NIeKTPOMAarHUMTHbIX BO3A4eUCTBUN OONbLUIOU MOLWHOCTM

Ecnun xapakTepUCTUKU CUCTEMbI TAKOBbLI, YTO MTHOBEHHOE KaTacTpodn4yeckoe NoBpexXaeHne KOMMNOHEHTOB
CUCTEMbI NCKINOYEHO N ONACHOCTb ANA CUCTEMBbI NPEACTaBNAOT HAPyLUEHUA UK NpeKpaLleHUa OYHKLUMOHNPO-
BaHUS, BbI3BaHHbIE BO3MOXXHbIMU OTKa3aMn NOTNYE€CKUX CXEM, MPUMEHUMBbI anbTe€PHATUBHbLIE METOAbI 3aLUUThI
OT 3MNEeKTPOMAarHUTHbIX BO3eUCTBUI DONbLLION MOLLUHOCTU, OCHOBAHHbLIE HA TOM, YTO BPEMS «MOBPEXAEHUA» CUC-
TE€Mbl CPABHMMO C ANMUTENbHOCTbLIO HECKONbKMUX LIMKIMOB Pab0Tbl NOrMYECKNX CXeM, UTO NpeaoCcTaBnseT AocTa-
TOYHOE BPEeM4A ANA OCyLLUeCTBNEHUA « JMUHAMWUYECKOU 3aLLUUThIY.

AnbTrepPHaTUBHbLIE CXEMbl 3aLUUTbl OT SNEKTPOMArHUTHbLIX BO3AENCTBUXA OONbLLUOW MOLLUHOCTU BKIIOYaKOT
B ce04:

a) aKTUBHYIO 3aLLUUTY;

b) BBEeAeHUEe U30bLITOYHOCTU CUCTEMDI;

C) BbISIBNIEHWUE OLLUMOOK U MPUMEHEHNE KOPPEKTUPYIOLLIErO NPOorpaMmmMHOro obecne4vyeHus.

KoHUenumusa akTMBHOW 3aLUuMTbl OCHOBAHA Ha MPUMEHEHWN OTAENbHbIX YCTPOUCTB, OOHapyXMUBatoLLMX Ha-
YyarnbHbIN MOMEHT BIIMAHUSA HA CUCTEMY JNEKTPOMArHUTHbLIX BO3AENCTBUIA DOMbLLOW MOLLHOCTU, U HA NPOBEAEHUN
onepaTruBHON 3aLLUNTbI CUCTEMbI 4O MOMEHTA BO3HUKHOBEHUA HAPYLLUEHUN PYHKUMOHUPOBAHUA. AKTUBHAA 3aLUuUTa
HaMEPEHHO CO3AaHHbIX NYyTEN ANEKTPOMArHUTHOIO NMPOHUKHOBEHUA NPUMEHSAETCH B CUCTEMAX paguonokaumm u
CBA3U. BaxkHeULLMM yCnoBUEM NMPUMEHEHUSA AAaHHOro MeToaa ABNAeTCd A0NYyCTUMOCTb 3a4EPXKKU MpuemMa nones-
HOro curHana. fljonyctmmoe BpemMa 3aepP>Kkn 40IMKHO ObITb OCTATOYHbIM AN cpabaTtbiBaHUA YCTPOUCTB 3aLLn-
Thbl U, BMECTE CTEM, HE BNIUATbL HA HOpMAarbHOE€ PYHKUMOHUPOBAHNE CUCTEMBI.

icnonb3oBaHUe N30LITOYHOCTU CUCTEMbI B LIENSX €€ 3aLUUTbl OT 3NEeKTPOMArHUTHbIX BO3AENCTBUN OONbLLIOW
MOLLIHOCTU LEeNnecoo0pasHo B TEX crny4dasx, Korga Tpedyercs noBbiLLEHHAA HAAEXHOCTb CUCTEMbI. BBEeaeHue
N30BLITOYHOCTU 0DecnevYnBaEeT 3aLUMTY CUCTEMbI KaK OT NOBPEXAEHUN, TaK N OT HApyLUeHUN PYHKLUMOHUPOBAaHUA.
KoHuenuuna sBBeaeHnsa n3dbITOYHOCTU OCHOBAHA HA NPUMEHEHNN HECKONbKUX NOACUCTEM NI KOMMNOHEHTOB, Bbl-
NONMHAKLLNX OAHY U TY XKE PYHKLMIO (HANPUMEP, KOMMbIOTEPOB B CUCTEME CBA3W), BbIXOAHbLIE CUTHaNbl KOTOPbLIX
CYMMUpPYIOTCA. B pesynbrare o0Lmin ypoBeHb BbIXXKMBAEMOCTU CUCTEMbI CTAHOBUTCA BbILLE, YEM YPOBEHb BbIXKU-
BAE€MOCTU OTAENbHOWU NOACUCTEMBI.

BbigBneHue oLumboK U NPUMEHEHUE KOPPEKTUPYIOLLINX NpoUeayp B SNMEKTPOHHbLIX CXeMaxX TOXKe obecneyn-
BAET MOBbILLEHWUE HAAEXKHOCTU CUCTEM.

B uenom, Ang 3awmTbl CUCTEM OT 3NEKTPOMArHUTHbLIX BO34ENCTBUI O0NbLLIOW MOLLIHOCTU cneayeTt npumMme-
HATb METObl KOHCTPYUPOBAHUA TEXHUYECKUX CPEACTB 1 CO3JaHuUA NporpamMmMHOro obecne4veHus, obecne4ymnBato-
LUME CTOWKOCTb K 3NMEKTPOMAarHMTHbIM BO3AENCTBUAM OONbLLUOA MOLLUHOCTU, COBMECTHO C OCYLLUECTBIIEHUEM
KOppeKUnn oLLMOOK U MPOnycKoB CUrHaNoB. BO3MOXeH Takke nepnognvyecknm MOHUTOPUHT (ABTOMATUYECKUIA UK
PYYHON) PYHKUMOHMUPOBAHUA CUCTEMbI U HANNYNA SNEKTPOMArHUTHBLIX BO34ENCTBUI OONbLLON MOLLIHOCTU U OCY-
LLecTBreHue (Npu HeoOXOAMMOCTN) nepe3arpy3Kku CUCTEM.
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[lpunoxeHue A
(cnpaBo4yHoOe)

[MpuMepbl 3NeKTPOMAarHUTHbIX BO3OEeUCTBUUA OOSIbLIOU MOLHOCTU HA CUCTEMbI B MPOLUJTOM

B npownomM uUMenu MecTo HeCKONbKO NMogpoOOHO AOKYMEHTUPOBAHHLIX CydaeB HeXenaTesrbHOro aneKrpomar-
HUTHOTO BIIUAHUA NPU SNEKTPOMAarHUTHbBIX BO3AEUCTBUAX Ha CUCTEMbI, WHOMAa C paspyLUUTENbHBIMU MOCNEACTBUAMN.
Pag CcOObLITUIA, Bbi3BaHHbLIX SMEKTPOMArHUTHBIMUA  BIUAHUAMU, U3ydeH B [11], HeEKOTOpble W3 HUX OyAyT KpaTKo
N3NOXEHbI HUXeE.

[TpoWnblA ONbIT NOKa3bIBaET, YTO HapyLUeHUA PYHKUNOHUPOBAHUA CUCTEM HE CBA3aHbl C NPUMEHEHUEM TOMBKO
COBPeEMEHHOro obopyaoBaHusa. Hawnbonee paspyllMTENbHbIE MNOCMEACTBUA 3MEKTPOMArHUTHbIX BO3AEWCTBUA OONb-
LLIOA MOLWHOCTN UMenn MectoB 1967 . M OblnKM  cBA3aHbl ¢ aBunaHocueM «Poppecton» BMC CLLUA. B cooTBeTCTBUY
c [11]

«B 1967 . y nobepexba BbeTHama npu nocagke peaktuBHoro camoneta BMC Ha aBuaHocel «dPoppecton»
MPOU3OLLNIO HEKOHTpoONUpyemoe cbpacbiBaHWe aBnabomb, KOTOpbIMW Obll HaHeceH yaap No MNOMHOCTBH CHapsXeH-
HOMY W 3anpaBfeHHOMY WCTpPeOuTento Ha B3NMeTHOW nanybe. [locnegoBann B3pbIBbl, B pe3ynkraTte KOTOPbIX Oblnu
youTel 134 Matpoca U NpUYUMHEHLI CEPbE3HbIE NOBPEXAEHUA aBMaHoOCLy U camoneTy. [aHHbIn MHUMAEHT Obln BbI3BaH
o0ny4YyeHNeM camoneTa paauoNioKauMOHHOW CTaHUuel aBuaHocuUa. PesynbsTupyrollee SNeKTPOMarHUTHOE BNUAHUE
NMPUBENO K nojadve HexenaTtenbHOro curHama Ha CUCTeEMY BOOpyXeHUA. [1poBegeHHOe paccrnefoBaHUe MnokKasano, YTo
CTENEHb SKpPaHWPOBAHUA CUCTEM camMorneTa Oblfla MOHWXEHHOW, YTO U Aano BO3MOXHOCTb pafWonoKaLMOHHOW CTaH-
UMW OKa3aTb BNUAHUE Ha WX HOpManbHoe (pyHKUMOHUpoBaHMe. C yd4eTOM 3TOro MHUMAEHTa CUCTEMHBIN YPOBEHbL
TpeboBaHuin SMC OblT NnepecMoTpEH, NpudeM 0codoe BHUMaHKe ObIno oOpalleHO Ha SNeKTPOB3PbIBHEIE YCTPOUCTBa».
GbINKM OTMEYEHbl criegyrowme npobnembl ¢ cUCTEMaMU yrpaBneHUa nonetoMm uUctpedutens F-16:

«cTpebutenb F-16 notepnen aBaputo BONU3KM paguonepeparollein ctaHunum «onoc AMeEpUKkM» U3-3a Toro, YTo
ero cucteMa ynpasneHUa nonetoM Obina BOCAPUMMYMBON K pagnOYacCTOTHLIM 3NEKTPOMarHUTHLIM MOMAM BbICOKOW
MHTEHCUBHOCTU, N3NydaeMblM nepegatynkom. M3-3a HeyCcTOMYMBOCTKU, CBOUCTBEHHOW F-16, nnNoT gonxeH Obln nona-
raTbCA Ha OOPTOBOW KOMMNBLIOTEP MPU yrpaBneHUNn camMoneToM. Y4YUTbIBaa 3TO, MHOMME U3 camoneTtoB F-16 ObiNK
MoandULUMpoOBaHbl ANA UCKNIOYEHUA SNEKTPOMArHUTHOroO BAMAHWA, OOYCNOBNEHHON0 HeaAeKBaTHbIMW BOEHHbLIMU
TEXHUYECKUMKW TpeboBaHUAMU K KOHKPETHLIM Pagno3NeKTPOHHBIM cucTtemaM. [aHHbIW cnydyan ¢ camonetom F-16
ABUNCA OAHOU U3 NPUYNH BBegeHUAa PegepanbHON aBUaUMOHHOW agMUHUCTpaunen (PAA) nporpamMmbl cepTudukaumnin
B OTHOLUEHUN pagnoYacTOTHLIX U3NYYEHUN BEICOKOU UHTEHCUBHOCTUY.
bbIJT TaKKe OTMEeYeH cneayrwunn cryyal, cBasaHHbIM ¢ Bo3gencteuemM Ha Beptonet UH-60 wuanydeHunm ot
PacnonOXeHHbIX NOOMN3OCTU paguonepeaaT4YnKoB:

«[1lpn nponete B 1987 r Beptoneta UH-60 apmun CLLUA Bo3ne paauvonepepatollen dallHn B 3anagHou
[epMaHUM NPOU3OLWING HEKOHTPONUpyeMoe ABUMXeHUME cTabunusartopa. OTMeYanocb TakkKe HenpegHaMepeHHoe
BKIHOYEHUE WHAUKATOPHLIX JlaMn U aBapUWHbLIX cuUrHanoB B KabOwHe. [anbHelwne wuccnegoBaHUA U UCNbITAHUSA
nokasanu, 4TO CcUCTeMa cTabunusauum STOro BEPTONETa NoABepXeHa BO3AEUCTBUIO PagnoYacCTOTHLIX U3NTyYeHUN
BbICOKOWN MHTEHCUBHOCTU. BepToneT UH-60 Obin ocHawleH OoOblMHOW MexXaHW4YeCcKOW CUCTEMOW ynpaBneHUs MnoNeToOM
c rmapoycunutenammn. OgHako B CUCTeMe cTabunusaumm Oblna UCNonb3oBaHa nepejadva LNpPoBbLIX CUrHaNoOB aBTOMa-
TUYECKOro yrnpaBneHUa nMnonoXeHWeM BepTofieTa Ha OCHOBE NapaMeTpoB Noneta U CUrHanoB ynpaeneHna. IMeHHo
CUCTEMa nepefaydn 3TUX UNMPPOBLIX CUTHANOB OKasanacbk BOCMPUUMMYMBOU K paguodacTOTHLIM U3NyYEeHUAM BbICOKOU
MHTEHCUBHOCTW. B nepuop KOHCTpyupoBaHWA BepTonieTta Ans Hyxg apmum CLUA ewe He ObINO onbiTa perynapHbIX
noneToB BOMNM3M MOLLUHBIX WUCTOMHUKOB pPagnovacTOTHOrO U3nydeHua. BmecTe ¢ TeM, Bepcua AaHHOro BepToneTa,
paspaboTaHHaa Ana BoeHHo-mopckux cun (SB-60), He umena noagoOHbIX NpobrnemM ¢ BAUAHUEM SNEKTPOMarHUTHbLIX
noMex O0ONbLLION MOLLUHOCTU, TaK Kak ana SB-60 Obinun ycTaHOBNEHElI Oonee XecTkne TpeboBaHUA, y4UTbIBAOWME  MOLLL-
Hble UCTOYHWKW 3MNEKTPOMAarHUTHOroO U3nydyeHua, UMerLneca Ha OopTy COBPEMEHHBIX MOpcKux cyaoB. Apmuein CLLA
ObINMN NAEHTUDULNPOBAHLI  HECKONMBKO COTEH «MNPOONEMHbLIX» UCTOYHUKOB U3NYYEHUA U ObINTO NPOBEAEHO UHCTPYKTU-
poBaHWe NUMOTOB O HEOOXOAMMOCTU cobnoagaTh COOTBETCTBYOLLME De3onacHble yaaneHua OT HUX. HecMoTpa Ha 3To,
¢ 1981 no 1987 ™. naTeb BepTonetoB UH-60 noTepnenu aBapun, KOTOpbIE MPUBENN K TMOenn Unn paHeHUAM BCEX, KTO
Haxoguncsa Ha OopTy, NPUYEM MNPU KaXKaon N3 aBapuii BEPTONETHI NponeTany CrnuwKomMm Onn3ko oT paguonepenatymnkos.
[na nonHoro peleHna agaHHOW npobrnembl NOTpeboBanochk YNyylUTb SKPaHUPOBAHUE SMEKTPOHHLIX CUCTEM, BOCMPU-
UMUYUBBIX K BO3AEUCTBUIO SNEKTPOMArHUTHOro nond, n obecneyntb AyonupoBaHue paboTbl HEKOTOPLIX aBTOMaTUYEC-
KUX CUCTEMY.

Cnydan HexenaTenbHOro afIeKTPOMarHUTHOro BAUAHUA He orpaHuYMBanuch TONBKO BOEHHOU CPepOoun, YTO oYe-
BUAHO C YYETOM TMPUBEAEHHOIO HUXE NpuUMepa, CBA3AHHOIO ¢ aBTOMODOUNAMM:

«B Ha4vanbHbIN Nepnof YCTaHOBKW Ha aBTOMOOUNAX aHTUONOKUPOBOYHBLIX cucTeM TopMo30B (ABC) oTMevanuch
cepbe3Hble HapyleHna npu TOPMOXEHUN  aBTOMOOWUMEN, OCHALUEHHBIX TaKMMWU CUCTEMaMW, Ha onpepeneHHbIX
ydacTKax HeMeUKux aBTobaHoB. Ecnun BoguTenun NnpuMeHAnn TOPMOXEHUE Ha M3OTMHYTbIX y4dacTKax aBToOaHOB BONU3N
OT MECT PacnofIoXXeHUA MOLUHBIX paguonepenaTynkoB, TO UINYYEHUA ITUX paguonepedaTymKkoB oKasbiBann BrIUAHUE
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Ha cuctembl ABC. B KayecTBe nepBOHa4YanbHOro pelleHna AaHHoOW npobrnembl ObINo NPeAnpUHATO 3KpaHUPOBaHKE
y4acTKOB aBTOOAHOB NPOBOSIOMHOW CETKOW ANA ocnabneHuna aneKTPOMarHUTHbIX nonen. 3To obecneyvnno Hopmanb-
HOe PYHKUMOHUPOBaAHUE TOPMO3HbLIX CUCTEMY.

ONEKTPOMarHUTHOE BNUAHNE ObINO OTMEYEHO TakKXe NMPUMEHUTENBHO K MeAWUMHCKUM N3fenunam, O YeMm
CBUAETENbCTBYET NPUBEAEHHBIN HUXE crnydal:

«CoCcTOAHUE BOCNPUUMHYUBOCTU MEeAUUUHCKUX U3LeNUN K KOHAYKTUBHOU WUINU U3NTy4aeMOW SMEKTPOMarHUTHOU
3MUCCUN Bbl3blBaeT 03a00OYEHHOCTb NPUMEHUTENBHO K MOHUTOpPaM cepAedHoOn AeAaTenbHOoCTU/Aedudpunnnaropam,
MCNOSb3YEMBIM B MEAULUMHCKUX ydpexageHnax. Kimen mecto cnydaun, Korga 93-neTHUM nauueHT ¢ cepAedYHbIM MPUCTy-
NomMm ObIM NOMELLEH B rocnuTanb, U MeAUUMHCKWUA nNepcoHan NpUMeHun Anga nedvyeHna nauneHta MOHUTOpP cepleyHOon
neatenbHocTU/gecdndpunnartop. Kaxablh pa3, Korga MeaAuUUHCKMe pablOoTHUKM BKNOYanu paguonepepatyuk npu
NpoBEAEHUN KOHCYNbTaUMW No pagno, [edudbpunnaTtop cosfaBan snekTpudecknin paspan. B pesynbsrate nauueHT
ymep. NccnegoBaHMa nokasanu, 4to MOHUTOp/AedhudpunnaTtop noaBeprancs BO3AEUCTBUI UCKTHOYUTENBHO CUMBHbLIX
NEKTPOMArHUTHLIX W3NYYeHUHW, TaK KaK Ha Kpbllle MeAWUUWHCKOro yupexaeHua Oblna yKpenneHa ANMHHAA paaunoaH-
TEeHHa, W Kpblla OblNa caenaHa He U3 MeTanna, a U3 nnacThka. HepocTtaTovyHOE 3KpaHUPOBaHUME B COYETAHWUU C
MHTEHCUBHBLIMU U3NyYaeMbiMU pagnoOCUrHanaMmm MnpuUBeENO K 3NEKTPOMarHUTHOMY BIUAHWIO Ha YCTPOWUCTBO XU3HeOobecC-
neyYyeHuna».
pPUBEAEHHbLIE BhblILLUE NPUMEPLI BO3AENUCTBUA SMNMEKTPOMarHUTHLIX nonen O0nbWOoNn MOLWHOCTU Ha SNeKTpu4yecKkue
CUCTEMbI NpeacTaBnanuM cobo HenpeagHaMepeHHO BO3HUKaroWwMe nocneacTBUA MNOXOW KOHCTPYKUWMWU CUCTEM UMK
HeHOpMarbHO BbICOKOU MHTEHCUBHOCTU SIEKTPOMarHUTHBIX NONEW, UK 1 TOro, U Apyroro.

BO3MOXHO Takke WCNOoNbL30oBaHUE UCTOYHUKOB SMIEKTPOMAarHUTHbIX BO3AENCTBUA OOMNbLUOM MOLLUHOCTM B LENAX
HaMepeHHOro HapylweHna QYyHKUMOHUPOBAHUA UKW NoBpeXaeHua cuctem. [IpumMeHeHne 3NeKTPOMarHUTHBIX BO3-
neAcTBuA OONbLUOW MOWHOCTU ANA AOCTMXEHUA AaHHbIX Uenel MOXET UMETb MEeCTO B BOEHHOW OOCTaHOBKe, MpWU
KOTOPOW 3MNeKTPOMarHUTHble BO3AeUCTBMA OONbLUOA MOLLUHOCTU MOryT ObiTb HanpaBneHbl MNPOTUB BPaXXeCKUX pakeT
CaMONeToB UNKN APYIrUX CUCTEM, coaepxallnuxX BOCMPUUMYUBLIE 3NEKTPOHHLIE YCTPOUCTBA.

AHanNorn4yHoe BOEHHOMY HamnageHue MOXeT ObITb NPEeANPUHATO Xakepamu, TeppopuctaMmn unum ApyruMun opraHu-
3aUMAMUN NPOTUB rPaXXa4aHCKUX CUCTEM, 4YTO ObITIO onpefeneHo KaK «3ekTpoOMarHUTHBIA Teppopuam» [12], [13] unu
«nNpegHaMepeHHOe J3NeKTpOMarHuTHoe BITUAHUEY.

BO3MOXHOCTU TaKux HanageHWn ctann npeaMeToM OOCYKAEHUN C TEXHUYECKON TOUKM 3PEHUA Ha HECKOMbKUX
Hay4HbIX cuMmnosnymax (cMm. [14] — [17]) n npogonxaroT obcyxaaTbca B LUMPOKOA nedatu (cMm. [18], [19]). Heckonbko
OTYETOB 00 MMEBLUMX MECTO Crny4aax WUCNONMb30BaHUA TAKOro («3NMEeKTPOMarHUTHOrO») OPYXNUA NPOTUB TpaXAaHCKUX WU
BOEHHbIX cucTteM (cM. [20], [21]) HOCAT cnopHbIA XapakTep. [o3ToMy HeobXoAWMbl ACHble, yoeauTernbHblE N JOKYMEH-
TUPOBaHHbLIE CBUAETENLCTBA O MPUMEHEHUN 3NEKTPOMAarHUTHbIX BO3geACTBUMA OONbLUOKW MOLLHOCTMW.

OAHaKko paxe B OTCYTCTBUE OECCNOPHLIX AOKa3aTeNnbCTB NPUMEHEHUA UCTOYHUKOB 3MNEKTPOMAarHUTHBLIX BO3/EMl-
CTBUA OONMBbLOWN MOLLHOCTU NPOTUB rPpaXKAaHCKUX CUCTEM MNpaBUTENbCTBA HECKOMBKMX CTpaH pasBepPHYNKW UccrneaoBa-
Tenbckue nporpaMmmbl ¢ LEMNbK OLUEHUTHL BO3MOXHbLIE MOCNEACTBUA SMEKTPOMArHUTHLIX BO3AEUCTBUIA OONBLLUONA MOLLL-
HOCTW Ha CBOW CUCTEMBI U UHPPaCTPyKTypy. PaboTta Takoro poga Oblna, Hanpumep, npoBefeHa B LLBeuun [22]
Kpome Toro, BO3MOXXHOCTU UCMNOSb30BAHUA «BbICOKOHYACTOTHOrO» OpYXUA Oblnn nanoxeHsl B [23] ana KoHrpecca CLUA.

[anbHeWlne cBeeHUs, Kacarowmeca HaMepeHHOro NCnonb3oBaHUA 3NeKTPOMarHUTHbIX NoMex O0MNbLUOA MOLL-
HOCTU, NpUBeAEHbl B cnelnanbHOM BbINyCKe XypHana [52], NOCBALWEHHOM NpegHaMepPeHHbIM 3NeKTPOMarHUTHbLIM
BITUAHUAM.
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[lpunoxeHue B
(cnpaBo4yHoOe)

CBe1eHUA 0 COOTBETCTBUMU CChINTOYHbIX MEeXAYHapPOAHbIX CTAHAAPTOB
HauMOHanNbHbLIM cTaHaapTam Poccunckoun Peaepanmm, MCNorib30BaHHLIM B HACTOALLEM
CTaHAApTe B KAYeCTBE HOPMATUBHBIX CCbINOK

Tadbnunua B.1

Obo3Ha4YeHUe CCbINMOYHOTO O0o3Ha4YeHne U HaumMeHoBaHWe CCbINOYHOro MEXAYHAapPOAHOTO CTaHdapTa
HAUWOHAITBHOTO CTaHAapTa N YCJITOBHOE 0b03HavYeHe CTeneHn ero CooTBEeTCTBUA
Poccunckon Pepepauum CCbINMOYHOMY HaUWOoHarnbHOMY CTaHAapTy
[OCT P 51317.4.4 —2007 MOK 61000-4-4: 2004 «3nekTpoMarHutHaa coBMmecTUMocTb (OMC). YacTb 4.
(M3K 61000-4-4: 2004) MeToabl UcnblTaHUM U U3MepeHUn. Pasgen 4. UcnblTaHUA Ha YyCTOUYMBOCTbL

K BrneKTpuyYeckuM ObICTpbIM NepexoaHbIM npoueccam/nadykam» (MOD)

[OCT P 51317.4.5—99 MOK 61000-4-5: 1995 «3OnekrpomMarHutHaa coBMecTuMocTb (OMC). YacTh 4.
(M3K 61000-4-5—95) MeToabl uUcnblTaHUW U U3MepeHUNn. Paspgen 5. KcnblTaHWMA Ha YCTOWYMBOCTbL
K UMNYNbCHBIM nepeHanpsxXeHnam» (MOD)

OCT 30372—95 / MOK 60050-161: 1990 «MexayHapoaHbIM 3SNEeKTPOTEXHUYECKMN CroBapb.
OCT P 50397—92 [naBa 161. 3nekTpoMarHUTHaa coBMecTUMOCTb» (NEQ)

[TpMMedaHNe—B HacToAwen Tabnuue UCNONMb30OBaHbl CNeayloLlne ycnoBHble 0DO3HA4YeHUA CTEMNEHU
COOTBETCTBUA CTaHAapPTOB:

MOD — mMmoauguunpoBaHHble cTaH4apThl;

NEQ — HeskBMBaNeHTHbIE CcTaHZapThl.
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