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i AUNOJb

SﬂeKTpOMaFH NTHaA COBMECTUMOCTb

[ AnekTpomarHutHasa coemectumocTs (EMC) ]

INeKTPOMarHuTHble IneKTpoMarHuTHas
[ uanyyenus (EMI) ] [ YyBCTBUTENILHOCTL (EMS) ]
s ™\ N (7 N B
HaBeneH- | [Manyyaemble| | YcToitumBocTs | | YcToiumBocTb
Hble NnomMexu nomexwu KHaBEOEHHBIM | | K M3Ty4aeMbIM
noMexam nomexam
- Tok nomexu | | - AnekTpu- - Tok nomexm | |- AnekTpu-
- Hanpsixe- yeckoe - Hanpsixe- yeckoe
HUe nomex none HUe nomex none
- MaruuTtHoe - MarHutHoe
none none
- AnekTpo- - OnekTpo-
MarHuTHoe MarHuTHoe
\ ) | none Il ] | none |




i /BHeumMﬁ BUA N3MEPUTESIbHOWU CUCTEMBbI
L4 AMNOJNb Ha NpuMepe OTKPbITOU UCNbITaTe/IbHOWN NIOLWAAKN

CISPR radiated EMI test satup

&nienna

Table 1= B0 cm high,
nen-conductive
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, Tunbl NcnbiTaTeNIbHbIX naowaaok

|
i AUNOJb

[MpUHUKMN 3MepeHnin — NOUCK MakCUMyMa curHana npum
nepemMeLleHnn NPUeEMHON aHTEHHbI NO BbICOTE 1-4 M
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OcobeHHOoCTH:
- ACUHXPOHHOE CKaHMpOBaHMe Mo YacTtoTe
- N3meHeHune opmneHTauum obbekTa
- N3meHeHune nondpusauum

=

[MonHocTbio Be3axoBada kamepa FAR

i

Heobxoammbl Hopmbl Anga ycnosun FAR




/ PazHoBuaHoctb U ana npambix nusmepeHmnmn

e aMuccum usnyuvaemoix nomex 30-1000 My,
i AUNOJb

OtkpsoiTeie UIT (OATS)

AabtepHatuBHbie UII ¢ 3a1iuToi 0T MOTOAHBIX YCJI0BUM
IHosy0e33xoBbIe Kamepbl (SAC)

IHoanocThI0 6e33x0BbIe Kamepbl (FAR)
JKpaHUpPOBaHHbIe Kamepbl ¢ nororutesieM (ALSE)

0 0 0O O ©O

PU3N4YECKMN CMbICI UX KOHCTPYKTUBHOIo UCnoJyiIHeHUsA NOoHATEeH U3 Ha3BaHuUA

B UIM tuna ALSE He npeabaBnsaioTca TpeboBaHMs K XapakTepUCTUKaM HarnorbHOW NOBEPXHOCTH.

* Boobwem-to nog onpegenexHne ALSE moryt nonagate UMM kak SAC, Tak n FAR,

* HekoTopble HaunoHanbHble cTaHgapTbl owmnbovyHo ALSE=FAR ( aBToMObGUNbHbLIE CTaHAAPTbI)

* Psapg n3 nepeuncneHHbix UM moryt pabotatb B YaCTOTHOM AuanasoHe, Bbixoasdiiem 3a amanasoH 30 MIfu-1 Mu.
» Haunbonee pacnpocTtpaHeHHbiMn asnsatoTcsa UM tuna SAC ¢ nameputenbHbIM pacCTosiHUEM 3 M.

* B nocnegHee Bpems ctanu aktuBHO nosaenatecs UMM tuna FAR ¢ nameputenbHbIM paccTostHUEM 3 m

—

Ob6bekToM nccnegoBaHnin aeBnsnUck manorabaputHele UM
SAC n FAR c nsmeputensHbim pacctosaHmem 3 m ( 30-1000 MTu)
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i ANNOJb

OueHrka cootBetctBuma Ul
Metog nposepku UM

Tvnbl naowaaok A1
(30-1000 M)

Tunbl aHTeHH ana nposepku AT
SAC metoaom NSA

TpeboBaHWA K aHTEHHaM
Ansa nposepkn SAC

MorpelwHoCTb KanmbpoBku
CraHgapTtHble gaHHble NSA SAC

Tunbl aHTeHH ana nposepku AT
FAR metogom NSA

TpeboBaHWA K aHTEHHaM
Ana nposepkn FAR

CraHgapTtHble gaHHble NSA FAR

[onosHuTeNbHbIE MOMNPaBKU
ana FAR

MorpewHocTb KannbpoBkm

HopmaTtuBHble npoueaypbl NpoBepKu
NN ana vacror 30-1000 My,

HopmaTtuBHble npoueaypbl NPoOBepKu
VIl ana yacror 30-1000 Mi'y

AtTectauus
NSA
OATS, SAC

HacTtpavBaembie gunonau,
LLUTT aHTEeHHbI

HeT yKasaHum

1 ab
Tabanuya

Bannaaumnsa
NSA, RSM

OATS, SAC,
FAR

HacTtpavBaembie gunonau,
LLUTT aHTEeHHbI

bansoctb
K amnonto lepua

1 ab
Tabavua

I'IpmeMHaﬂ dHTeHHa TOro >ke Turia,
UTO U3MEpPUTEZIbHAA aHTEHHA

[Nepeparowiaa aHTeHHa
rabaputammn He bonee 45 cm

®opmyna ( rpapuk)

Huxe110 MIu@3m n 60 MIu@5m —
METOAOM MOZENNPOBaHUSA

1 ab



™ ¢ Ananuz 060CHOBaHHOCTM aTTeCTaLMM Kak
LI AUNOJb cdopmMbl oueHku coorBetcTBUA UM

OpranmzannonHoi (popmoii nmpoBepku coorBercTBUsl MII TpeOoBaHusAM SBISIETCS arTecTalus IUIOMAA0K MO MPOIeaypam
aTTecTalM HCIbITaTeIbHOro obopynoBanusi, obocHoBanHoii ['OCT P 51320. IIpaBOMOYHOCTH TaKOTO IOAXOJA U AKTUBHOE
UCIIOJIb30BaHUE YKAa3aHHOTO CTaHIapTaM B HACTOSIIECH BpeMsi COMHHUTEIbHA U HELleIecoo0pa3Ha Mo pALy NPUYHH:

- HECMOTPS Ha ONpPEJECICHUE TUIOIIAIKN KaK “HCHBITATEIbHON OHA HE CO3/1a€T HUKAKWUX BO3JCHCTBHI, ONMPEACTSIONIUX WU
BIIMSIIOIIMX HA PeXUM (PyHKIIMOHUPOBAHUS MCCIEAYEMOTO UCTOUHUKA TIOMEX, UYTO SIBJISETCS XapaKTePHBbIM MPU3HAKOM TEXHUYECKOTO
CPEICTBa KaK UCIBITATEILHOTO 000PYIOBaHUS;

- HE OTpa)kaeT aKkTUBHOE BHEJpeHHE Iutomanok tuna FAR:

- COZEPKUT PsAJl METOAMUYECKUX HEOJHO3HAYHOCTEN, Kacaroluxcs onpenesneHns NSA B yacTH ydeTa XapaKTEepUCTHUK aHTEHH U
BO3MOKHOCTH IOJTYYEHHUSI YaCTOTHON 3aBUCUMOCTH HEMPEPBIBHO, & HE TOJIBKO HA JUCKPETHBIX TOUKAX;

- TosIBIIsIeTCS 00s3aTenbHOCTD poBeneHnss METPOJIOT MYECKOM DKCITEPTU3bI [IMA, koTopble (haKTHIECKH SBISIOTCS
nepecKa3oM IMOJIOKEHUN CTaHapTOB U BPsJ JIU COAEpIKAT CYyLIECTBEHHbIE HEJOCTATKH;

- o0ycioBiuBaeT HeoOxonumMocTh npuMeHeHusi CU yTBEp)KICHHBIX THIIOB, IMOBEPKAa KOTOPHIX HEJOCTATOYHA JUIS OLIEHKU
xapakTtepuctuk UII, Ho nckimrouaer kanubpoBky CH (aHTE€HH) WM NTEPEBO UX B pa3psisi CPEACTB UCIBITAHUI UM BCIIOMOTATEIbHOTO
000pyIoBaHNs;

- UCIIOJIb3yEeMbI€ MOJIXO/bl K aTTECTAIlMHM XapaKTepU3YIOTCS HEPEIKUM BKJIIOYEHHEM B COCTaB MPOBEPSIEMbBIX XapaKTEPUCTUK
BOK He BaxHBIX A maMepeHuil smuccun uznydaembeix MPIIL, nanpumep, kodd¢uipieHTa SKpaHUPOBAaHUS, HO 3HAYEHUE KOTOPBIX
MOTYT CTaTh MPUYMHON HE0OOCHOBaHHOM 3a0pakoBku W11, n3HavanbHO npenHazHadyeHHO i u3mepenuii smuccuu MPIL

Ncnonb3oBaHue ucknountenoHocTe [OCT CISPR 16-1-4 ( 2013, 2019)
I



7 / Tunbl aHTeHH ana nposepok SAC n FAR
i ANNOJIb

Tabnwuuya 7 — Metoab Banuaaumm ucneitatenbHbix nnowagok OATS, Ha ocHoBe OATS, SAC n FAR

MNpumeHeHne MeToda BanUAAUMKM UCTILITATENILHOW MNAOLWALKA

Buz ucnbitatensHoOi nnowankm HactpoenHble aunonu LnpokononocHble WupokononocHbie
NSA aHTeHHbl NSA aHTeHHbl RSM
OATS Ha Ha Ha
OATS ¢ yKpbLITUEM OT aTMOC- Her Aa Na
hepHbIX BO3AEUCTBUIA
SAC Her Aa Aa
FAR Hert Ha Ha

OTcyTCTBI/Ie onopH0|7| nnowaakun octasndeTr eqMHCTBEHHbIM METOOM MNMPOBEPKU NN — meTtoa NSA
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i AUNOJb

Oco0eHHOCTH IPOBEPKU XapakTepucTuk THNAa SAC



i / MpuHUMN namepeHnn npm nposepke SAC
i AMNOJb

6 —ikr1 e—ik‘rz
WsmepeHue SAsac = AFy + AF, = 20lg (2k ey = + panf, )
y et
- |/|CI'IOJ'Ib3yI-0TC$I aHanmM3artopbl LI,GI'IGI7I;
- CyuwecTytoT TpeboBaHUS K MOrPELLHOCTM XapaKTEPUCTUK
‘;:_, ANEeMEeHTOB N3MEPUTENIbHOIO TPaKTa
- ,D,OI'IyCK (OTKJ'IOHeHI/Ie) YYUTbIBAET MNMOrpeLlHoOCTA
- 4pb=1pb+1a0b+14a0b+1ab (4 daktopa)
(i ar
Aoy 10, N w
6 e~ tkry e~ lkr2
NSAY, . = max | 201 (—k — )
Pacuer SAC h2 I\s T T2
6 —ik‘rl e—ikTZ
NSA?,. = max| 20lg [ =k |cos?(¥9,) + cos?(9,)
h2 5 71 Ty




i ,Onpep,eneﬂwe pa3smepoB PO npu Bannpgauum SAC
i AUNOJb

MpHemMHan aHTeHHa

- [Nepepatowas (no kparHen mepe)
aHTeHHa AormkHa 6bITb MUHMMAanNbHO
pasmepoB ansa ageksatHoro PO;

ETCONMIRATY R S f HCREREIR ST - WHave pasnunyHble aHTeHHbI ByayT

npuBOANTL K pasnuyHeim PO

MNepemewwenne aHTeHHb
AnA obecneveHus
NOCTOAHHOD PACCTOAHWA d

MepemeLwueHne aHTeHHbI
ans obecneveHus
NOCTOSHHOMO PaccToAHMA d

McneiTatensHbii

Puc. 2. BoamoxHoe nonoxeHne anTeHH ans 1




Bbi6op M3mepuTesibHbIX aHTEHH

[wnanasoH 4YactoT ot 30 go 300 MI'y,
KoadhpumumeHTt kanmbposkmn ot 10 go 25 ab(1/m)
MorpewHocTb kanubpoBkn +2 ab

MabapuTHbie pasmepbl 1327 x 501 x 501 Mm

[wnanasoH 4YactoT ot 300 go 1000 Ml'y
KoadpdbunumneHT kanubposkm go 30 ab(1/m)
MorpewHocTb kanubposku +1.5 ab
MabapuTHble paamepbl 400 x 150 x 150 mm

3ameHa napbl aHTEHH €OVUHCTBEHHOM
—~ L—

PCD 3100, SeibersdorfLabor UBA 9115, Schwarzbeck

BBVU 9135 LE=444 mm
. BBUK9139 LE=330 mm
BAOC 9216 LE=276 mm
BBOC 9217 Le=390 mm
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[OwnanasoH 4yactot ot 30 go 1000 My
KoadhpumumeHT kannbposku 26-44 ob(1/m)
MorpewHocTb kannbposku .2 b
Paamepbl 210 x 170 x 130 mm

[wnanasoH 4YactoT ot 30 go 1000 Ml'y,
KoadpdbunumneHT kanubposkm go 40 ab(1/m)
MorpewHocTb kanubpoBku +.1 ob



i AUNOJb

OtHocutenbHo NSA gunons lNepua

NSA delta
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i AUNOJb

OtHocutenbHo NSA agunonsa lNepua

NSA delta
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u n“ nonb * YBENUYEHne MOLLHOCTH n3ny4vyeHnd

, MNMoBbilleHne UyBCTBUTE/IbHOCTU U3MEPEeHUN

* YMeHblUeHMe Nosockl NPonycKkaHus aHanmsaTtopa cnektpa unu BAL
* HakonneHue pe3ynsraTtoB U3MEPEHUN
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HekpuTnyHoe yBenuyeHne BpeMeHn n3amepeHun
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/ YueTt HanpaB/ieHUA pacnpocTapHeHuns

|
i AUNOJb
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. ’

i AUNOJb

Oco0enHOCTH IPOBEpKHU XapakTepucTuk Tuna FAR



7 Or(ep,eneHMe noHaTua PO n npuHuun Baavgaunm FAR
u n“ non b Tabtnwua 14 — 3aBUCUMOCTE MaKCMMarbHbIX pasmepoB paboyero obbema o1 M3MEpPUTENbHOIO PacCTOAHWA

Makcumanbhbiii guameTp d,,. v Bbicota h . paBoyero ofbema, m HameputensHoe paccrosHue d oo, M
1,5 3,0
2,5 5,0
5,0 10,0
KoHdurypauusa npm namepeHmsax
! Brorriost ™ 34, M wm 10 M Buua cospry %u.,
I 4 - dopmyna ana pacyeta NSA
t

F i
= = 22 e = R 5
! g 1 As =201g zzn"x 1“ - -201g (f) + For +Far,
Spen = s e
#'w ' (Bd)*  (Bd)
= ) =

Ay 26 (W)
40

/i FAVi
7

metroTca orpaHnyeHus
.| MPUMEHMMOCTU popmynbl !

1000
Yacrora, MMy




= / BanaHne HanpaB/a€HHOCTUN aHTEHH Npu
Basimaauum FAR

i AUNOJb

DELTA NSA, HP. high section DELTA NSA, VP, high section
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™ / KoHTpoab Koppensuun B npeaenax cedeHusa PO
= ﬂMnonb npv Baanaauuvm FAR
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Pesynbrathl NSA FAR B npegenax cedeHus PO fomKHbI NPOSIBNATbL BUAUMYIO KOppensauuio



= / Yuet nonpasok npu nposepke FAR
i AUNONDb

Ha wactorax Huke 60 My npy uamepuTensHOM paccTosiHuM 5 M unu Ha vactorax Hwke 110 MMy npu
W3MepuUTelbHOM PaccTOAHUM 3 M HeoBXoaNMO NPUMEHATL KO dUUMEHTH KoppekumK Ans GnwkHero nons ANA
Kaxaou U3 ucnbitarenbHbiX NO3MUMI, ykaszaHHbix B Tabnuue 14, Ana cpaBsHeHUA HOPManW3oBaHHOIo 3aTyXaHus
nnowankn ¢ TeopeTUHecKUM 3Ha4veHueM HOpManv3oBaHHOro 3aTyxaHusi Ha pucyHke 42 [cm. ypasHenue (37)).
KoathhuumeHTbl Koppekummn Ans BNKHEro Nonsa 3asMcAT 0T XapakTepucTUK aHTeHH, U3SMEepPUTENbHOTO PACCTOAHKUA,
ncnonsayemoro paboyero o6Lema u AomkHbl BbITs ONpeaeneHs! MeTogamu uwcnosoro MogenvposaHusa NEC [4].
[ocratouHo Hebonbluke HeonpeaeneHHoCTH NoNy4aT U3 ypasHeHus (37). Mpu ucnonL3osaHum ansTepHaTMBHO-
ro METoAa ONOPHOR UCNbITaTENbHOR NNowankM (cM. 5.4.7.2) koahduumneHTbl Koppekun AN BrnvkHero Nons He
NPUMEHAIOT, eCNU NPY U3MEPEHUAX HA ONOPHOW UCNLITATENBEHON NNOLAaAKe W NpK Banuaaumn 6e3axoBoi kame-
pbl UCNONL3YIOTCA TE XKE aHTEHHLI U HacTOThI.

— =

[aHHble nonpaBkn 1 METOoAbl X PacYeToB AOMKHbI OblTb PE3YyNbLTaTOM LLUMPOKOro
0b6CyXeHNs N cornacoBaHns 3aMHTepPecOoBaHHbLIMIN OpraHM3aLmsaMm

Mpouenypsbl pacyeToB ( [NpunoxeHne) OOMmKHbI ObiTb BNOCNEACTBUN OOCTYMHbI



— / 3aKknroueHme

i AUNOJb

BaxHble acnekTbl npn SAC;

Yyet peanbHon OHA aHTEHH

MuHUMH3auma pasamepoB aHTEHH

3ameHa napbl aHTeHH ( 30-300 n 300- 1000 ) ogHow wunpokonosiocHon aHTeHHon (30-1000)
NTepaunmoHHbIM NOMCK ONTUMAarbHOro HanpasneHns N3MepeHun

YYeT 4yBCTBUTENBHOCTUN U3MepeHnin, ocobeHHocTn B HY yacTtu

BaxHble acnekTbl npu FAR:

CTtporoe cobntogeHne TpeboBaHum Kk rabaputam NP aHTEHHBbI

Ctporuin BbI6op OAHOTUNHOW NPUEMHON aHTEHHbI

3ameHa napbl aHTeHH ( 30-300 1 300- 1000 ) ogHon wnpokononocHon aHTeHHoun (30-1000)
YyeT Koppensaumn pesynsraTtoB B npegenax cevyeHnn PO

O60CHOBaHHbLIN yYeT NonNpaBoK N OrmxkHero nons, ocobeHHocTn B HY yacTtu
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Cnacnbo 3a BHumMmaHue!

CmupHoB A.ll., AOKTOpP TeXHNUECKUX HayK
PykoBoautenb HanpasaeHnsa SMC

u pagnounsmepernin HM® “Aunonb”
Ten. (495) 6452002, mo6. 8-903-502-49-25
smirnov@dipaul.ru




