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Codep)xaHue

1 3akoHoOameribHble ocHosbl OMC u mempornoauu SMC

2 [Nnowadku ons ucribimaHuu Ha SMC o CISPR 16-1-4

3 lNnnowadku ons ucribimaHut Ha SMC o CISPR 12 u CISPR 25
4 [Nnowaoku ons ucrnbimaHud Ha OMC no M3K 61000-4-3

5 lNpobnemsbi Kannubpoeku aHMeHH 0ris ucrnbimaHuu Ha MC

BHUUDTPH



MMMMMMMM

1 3akoHoOamernbHbIe ocHoabl SMC u

memporioauu SMC
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3akoHoOamersibHasi ocHoea ucnbimaHuu TC Ha QMC (EC, CLLA)

I Jupextusa Epponeiickoro cor3a 2014/30/EU 06 3;1ekrpomarauthoii coBmectumoctu (DIRECTIVE 2014/30/EU)

Ipasuio 10 ESK OOH (UN ECE R10 (Automotive)

OcHoBHBIE CTAaHAAPTbI

CTaHaapThl HA POAYKIHIO

= |[EC/EN 61000-3-2 = |[EC/EN 61000-4-8 = |[EC/EN 61000-4-18 = EN 50370 = EN 3014891 m |EC 60533

= |[EC/EN 61000-3-3 = |[EC/EN 61000-4-9 = |[EC/EN 61000-4-19 = EN 50561-1 = EN 301489-7 m [EC 60601-1-2
= |[EC/EN 61000-3-11 = |[EC/EN 61000-4-10 = |[EC/EN 61000-4-20 m EN 61643 = EN 30148917 m IEC 61009-1

= |[EC/EN 61000-3-12 = |[EC/EN 61000-4-11 = |[EC/EN 61000-4-21 = EN 300329 = EN 301489-24 m IEC 61326

m |[EC/EN 61000-4-2 = |[EC/EN 61000-4-12 = |[EC/EN 61000-4-27 = EN 300340 m FCC 97-270 (part 68) m IEC 61850-3

m |[EC/EN 61000-4-3 = |[EC/EN 61000-4-13 = |[EC/EN 61000-4-28 m EN 300342-1 m |EC 60255-1 m I[EC 62052-11
m |[EC/EN 61000-4-4 m |EC/EN 61000-4-14 m |[EC/EN 61000-4-29 m EN 300386-2 m |EC 60255-22-1

m |EC/EN 61000-4-5 m |EC/EN 61000-4-15 m |[EC/EN 61000-4-31 m EN 300336 V1.3.2 m |EC 60255-26

m |[EC/EN 61000-4-6 = |[EC/EN 61000-4-16 m |[EC/EN 61000-4-34

m |EC/EN 61000-4-7 = |EC/EN 61000-4-17 = |[EC/EN 61000-4-39

CranaapTsl B 00J1aCTH TeJIeKOMMYHHUKAIIUA

Crangaptet ANSI/IEEE

m Bellcore GR-1089-Core m [TU-T K.21 m [TU-T K.45

m ITU-TK.12 m ITU-TK.28 m Telcordia GR-1089-Core
= ANSI/IEEE C37.90 m ANSI/IEEE C37.90.1 m ANSI/IEEE C62.41 » ITUTKA7 » ITU-T K41

= ITU-T K.20 m [TU-TK.44

Crangaptel CISPR
= CISPR 11 m CISPR 16-1-2 m CISPR 22
= CISPR 12 a CISPR 16-1-3 = CISPR 24 CranaapTsl B 00J1acTH 000POHBI H KOCMOCA
= CISPR 13 m CISPR 16-1-4 ®m CISPR 25 = MILSTD 461 = RTCA/DO 160
m CISPR 14-1 m CISPR 16-2-1 m CISPR 32
m CISPR15 m CISPR 16-2-2
m CISPR 16-1-1 m CISPR 16-2-3
CranaapTbl aBTOMOOMJIBLHOM NPOMBIILIEHHOCTH
m S0 76371 m IS0 11452-5 m SAE J1113-12
m |S0 7637-2 m IS0 11452-8 m SAE J1113-13
C m 150 7637-3 m |50 11452-11 m SAE J1113-21
TaHHaprl Oﬁml/le m |1S0 7637-4 m IS0 16750-2 m SAE J1113-22
m EN 61000-6-1 m EN 61000-6-3 m |[EC TS 61000-5-5 m 1SO 10605 m JASO DOD1-94 m SAE J1113-24
m EN 61000-6-2 m EN 61000-6-4 m SO 11452-2 m SAE J1113-2 m SAE J1113-25
m SO 11452-3 m SAE J1113-4 m SAE J1113-27
m SO 11452-4 m SAE J1113-11 m SAE J1455
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3akoHoOamernbHassi ocHoea ucnbimaHul
mexHu4Yeckux cpedcme Ha SMC (P®)

Opranusanum no paspadorke crangapros Poccuu

U OT'VIT «JIOHUUP» - Bemymias opraHu3aius iy
Q OIryIl «HUWP» L
U Texuuueckuit komuteT 10 crangaprusanuu TK 30

«DJIEKTPOMArHUTHAs COBMECTUMOCTh TEXHUUECKUX CPEICTBY
U Poccrangapt

g

Texnuueckuii pernament Tamoxennoro corwsa TP TC 020/2011 «DyieKTpOMarHuTHasi COBMECTHMOCTh TEXHHYECKHUX CPeICTB)

. - g

182 CTAHJAAPTA, B pe3yJbTaTe NPMMEHEeHHsI KOTOPbIX 194 CTaHAapTAa, COAEPKAIUX MPABUJIA U METO/bI
Ha 100POBOJILHOM OCHOBE 00ecreYnBaeTCs COOJII0IeHne HCC/IeI0BAHN (MCTILITAHUIT) M U3MepeHuii
TpeOOBaHUIl TEXHHYECKOI0 perjiaMeHTa

—g g

140 CTaHJapPTOB, TAPMOHHM3HPOBAHHBIX C 153 CTaHaapTa, FTApMOHU3UPOBAHHBIX C
3apy0e:KHbIMHU cTaHaapTamMu B o0aactu IMC 3apy0eKHBIMH CTAHJAPTAMH [10 BUIAM U METOAaM

(oxo0.10 75%) HCNIBITAHUI (0KO0J10 80%)
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Memposiocu4dyeckue acrnekKmbl ucribimaHuu
mexHu4Yyeckux cpedcme Ha AMC

Ecnu pesynbsratbl namepeHuin nokasarenen 3AMC ncnonbaytotcd B cepe
rocygapcTBeHHoro perynmpoBaHus no ®3-102, To Heo6xoaAUMO:

CpeacTtBa UcnbiTatenbHoe MeToaukun MporpammHoe
U3MepeHnun obopyanoBaHue U3MepeHnn obecneyeHune

~ ~

MW 3290-2010 [OCT P 8.568-2017 [OCT P 8.563-2009 [OCT P 8.654-2009

[OCT PB 0008-002- [Mpuka3s
2013 MwuHnpomTopra P®
oT 15.12.2015 .
Ne 4091

BHUUDTPH



Ob6opypoBaHue ans ucnbitaHum Ha AMC
(amuccus, ycTonumBoCTb)

W3nyyaemsle KoHayKTMBHbIE paguonomMexu
paguonomexm W aneKTpocTaTU4eckme

pa3psaabl

bBe3axoBble aKpaHMpoOBaHHLIE

Kamepbl OKpaHNpOBaHHbIE KaMepbl
VicnbiTatensHble cnbiTaTenbHble reHepaTopbl
(M3mepuTEnbHbIE) NoLaaku N CUCTEMBI A9 OLIEHKM
MOMEXOYCTONYMBOCTH K
PesepbepaunorHble kameps pasnNMYHbLIM BO3OENCTBUAM

(MMMYSIbCHBbIE MOMEXU pa3HOM

TEM (GTEM) kamepbl ONUTENBHOCTU, U3MEHEHUS U

apyroe NO npoBaribl HANPSXXeHUs,

donukep, anekTpocTaTuyeckue

paspsabl U T.4.)
()

BHUUDTPH
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2 Nnowadoku ons ucribimaHuu Ha SMC o

CISPR 16-1-4

MMMMMMMMM
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FOCT CISPR 16-1-4-2013
rocCT P 51320-99 CISPR 16-1-4-2020

MOCT P 51318.16.1.4-2008
MOCT 30805.16.1.4-2013

OTKPbITblE Mriowagku anbrepHaTuBHbIE dalibTepHaTUBHbIE
nnowaakn ¢ nNnacTuHom nnowaakn 6e3
3a3emMiieHn4d NacCTrHbI 3a3eMJ1eHNA
OATS - Open Area SAC - Semi FAR - Fully
Test Site Anechoic Chamber Anechoic Room
(Y 0
- ik
!
“Tu } | lﬁ_’ Il
v ‘T\f L 1"1
130NI 130NI oM P
M M 5 M (\ ,

30 M 10 M BHUUDTPH
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OTKpbITble Nrowanku I | SAC - nonyb3K I | FAR — B3K I

g g ~_
[nanasoH yactot oT 30 go 1000 MIl'u

‘ BaTyxaHne niomaaku e Gosee X 4 Z[B OTHOCUTEJIbHO TEOPETHYECKOI0 3HAYCHUS |

| OTKpbITble Nriowanku I | SAC - nonyb3K I | FAR — B3K I

[nana3oH yactot ot 1 no 18 Ty,

\ el

NokanbHoe 1 iy |
+ YKpbITUE | i N
PrMm

‘ KCBH IUIOIIAAKH He 00J1ee 6 [lB

BHUUDTPH
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om 30 do 1000 Ml u

\\
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BHUUDTPH

Memoobt usmepenuii xapakmepucmuk niouia0oK

HacTtpanBaembie LLinpokononocHbie | LLIMpoKkonosnocHble
aunonu AHTEHHbI AHTEHHbI

Tvn nnowaaku o
Sl MeTopn 3aTyxaHus MeTopa 3aTyxaHus MeToa onopHou

nnowaakm NSA nnowaakm NSA nnowaaKku

% %
e v v
ﬂ?gxifﬁ( ‘/’ ‘/’
=+ v v

BHUUDTPH
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Ocobennocmu uzmepenuit NSA SAC

NSA — Normalized Site Attenuation — 3atyxanne (FTOCT P 51320) unu HopmanusoaHHoe 3aTyxaHue (CUCIP 16-1-4)
NnoLaaku

NSA SAC — NSA SemiAnechoic Chamber — HopManu3oBaHHOe 3aTyxaHue noLlaak1 B nony6e3axoBomn kamepe
(CUCIP 16-1-4)

3aTyxaHue nnoLaaKm
. TOCT P 51320

HOpPpMaJin30BaHHOE
p— ‘ 3aTyX8HV|e I'IJ'IOLIJ,aJJ,KVI
. CYCTIP 16-1-4

Def (NSA) — OTHOLLEHWe HanpsXeHus, NOABOAMMOrO K NepeaatoLLlen aHTEHHe, K HanpshKeHWo Ha BbIXO4Ee NMPUEMHON
aHTEHHbI C Y4€TOM CBOWCTB CaMUX aHTEHH
Mo cytn NSA — koathpULMEHT Nepenayun CUCTEMBI
«kabenbHas cbopka — nepeaaroLlas aHTeHHa — nroLajka — NpUeMHas aHTeHHa — kaberbHas chopkay

NSA = Unpg = Unpw — KKpypg = KKipy - L
Unpp — YPOBEHb HanpsxeHnst Ha Bbixoae reHepatopa, Ab (MkB)
Uppy — YPOBEHD HaNPsXeHUs, U3MEPEHHbIN NPUeMHUKOM, b (MkB)
KKppp — KO3(hdUMLMEHT KanubpoBku nepesatoLLen aHTeHHbl, 4b (1/m)
KKppy — K0apdhmumeHT KanmbpoBku NpueMHON aHTeHHbI, A6 (1/0m)
L — noTepm B KabenbHbIx cOopkax, Ab

NSA-ocr — NSA [

|
\\L//
<+476 [( \L >+4 76 ]c Q/\l

l
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[nameTp NoBOPOTHOrO CTONA

lMpuemHas aHmMeHHa

BepmukanbHas i

nonsipusayus
2 d
— —
j ‘i‘ <
> 3 < ~
1 | 0 -

B, M:h,, =1...4m

BM:h . =1..15m |

I 2
[Tl by =120 |

14

Ocooennocmu uzmepenuiit NSA SAC

1 OnpepeneHne pasamepoB paboyen 30HbI
(venbiTaTenbHbIM 00BLEM, quit zone)

Pa3vep 06bekTa UcnbITaHui npu
ero BpatleHun Ha 360°

~

Pekomenagauum FOCT -
OKPYXHOCTb AnameTpom 1,5 M

2 OnpepgeneHne MecT pa3mMelleHus
u3MepuTenbHbIX aHTeHH (n. 5.4.6 CUCIIP 16-1-4)

BIM: Ocb aHTEeHHbI Ha KpaW
paboyelt 30Hbl

lMepedarowjasi aHMeHHa
lMpuemHass aHmMeHHa

d
g FopusoHmanoHas =
‘4(\' nonspusayus
d
2 d
= 8 & r W
d f >K }{ 1 ﬁ 0 \ ™
0 Ny . 3 ‘
— —
d
s Pabouas
3 30Ha

PacctogHue d - nocTosHHoe

B nosuumsx 2 n 3 aHTEeHHbI
TaKXe COHanpaBneHsbl

lNepedarowasi aHmeHHa

(1

Pasmep nnéya |
aHMeHHbI

Paboyas
30Ha

[T1: Kpait aHTeHHbI Ha kpau
paboyen 30Hbl

BHUUDTPH
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ABsTOMaTW3MpOBaHHasA

CT

nnn
BHUMOTPU

MayTa

3 Bbibop nameputenbHbIX aHTEeHH

BukoHnyeckas
Noronepuoaunyeckas
300 - 1000 My

BukoHnyeckas
30 — 300 MI'y

OrpaHnyeHui o pasmMepam aHTEHH HeT
OpnHako, KocBeHHO He bonee 1,5 M (T.k. 0,25 M Mexay nnacTuHom u
aHTEHHON)

4 KoHdurypaumsi UsmepuTenbHOro Tpakra

i H-
BeKTopHbIN KomnneKkT aHTeHH CBM kabenbHas
aHanusarop (2mo 2 wr.) cbopka (2 wr.)
Lenen 30 ... 300 MI'y 6 M
30 ... 1000 MI'y 03-1MTuy 10 m

15

1,0 -
04 m

AHTEHHasa MayTa
h=1..2M

ATTeHtoaTop (2 Wr.)
(3-6)mb

MexkaHanbHbIN
coeauHutenb (1 wr.)
COBMECTMMbIN

Habop dheppuToBbIX
(OUNbTPOB
30 wr.
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5 Ilormyeckasa cxema usmepeHum

Tpnemuas
AHTCHHA

paccrosHie

HameputeabHoe

[NonoxeHwe B Cvmeon lNogananasou Cumson Beicota Cumeon [Monsprsauna Cumson
NpOCTPaHGTBE YacToT
Cnpaga P[] 1
Llentp NP u MPM 2 O 351?0 300 1 Bepx NPL 1 BeptukansHas 0
Brvxnaa NP w MPM 3 4
Janshas MPO v MPM Ot 300 no
Criesa [1PM - 1000 My 2 Hus MP[ 2 l'opusoHTansHas 1
[Pl — nepenatowlan aHTeHHa
[MPM — npwemHas aHTeHHa
Bo3moxHbIe cocToAHNA
1110 1N 1120 "N 2110 2111 2120 2121 3110 3111
1210 1211 1220 1221 2210 2211 2220 2221 3210 3211
3120 3N
3220 3221
A NSA_IM
6

——p00 ——p11l

p22

p03 =————p04 —1p00

1p11

1p22

1p03

1p04 min

16
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NMpuHuununanbHo BaxHo!!!

AHTeHHas mayTa:
1 [nanektpuyeckas
2 ABTOMaTM3NpOBaHHasA
3 Bbicota nogbema ot 1 o 4 m

AHTEHHbI. YpoBeHb FoCyAapCTBEHHOMO
[orpeLuHoCTb KannbpoBku He stanoua [3T-45-2011
bonee +1 1B
PekomeHAayeTcs

ATTEeHI0aTOpb! (OMKCMPOBaHHbLIE
[nsa cornacoBaHusi; HomuHanb! 3; 6 Ab

®eppuToBble GUILTPLI
Ha kabenbHble cO0pKn ANs CHUXEHNS
BNMSIHNS HABOLOK

He ucnonb3oBaTth <o,
mbpuaHble (bunoronepuoanyeckne) aHTeHHbI (/\ ,

BHUUDTPH
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PexkomeHOauyuu no 2cabapumam Nb3K

CywectByer ANSI  C63.7-2015  Guide  for
Construction of Test Sites for Performing Radiated
Emission  Measurements  (PykoBogcteo o
CTPOUTENLCTBY UCMbITATENbHLIX MMOWAAoK Ans
= NPOBEAEHNS U3MEPEHNI U3NYYaeMbIX Pagnonomex)

_ OteyectBeHHblx HT[ HeT. HekoTopble NONOXeHUS
Q oTpaxeHbl B FOCT P 51320 n TOCT CUCIP 16-1-4

[Insi N3MepUTENLHOTO PACCTOSHMA 3 M

L~

[nvHa n wipuHa NB3K onpeaensoTcs pasmepamu NNacTuHbI
3asemneHnsi— 9 X 6 M (n. 6.2.1.2 ANSI C63.7-2015)

£~

Boicota 163K onpegensetcs (n. 5.3d ANSI C63.7-2015 ):
hy=h,+ h,+ hyt h,,

h, — BbICOTa Nogbema NpuemMHon aHTeHHbI Npu namepeHun NSA, h,=4 m
h, — pa3amep nneya aHTeHHsbl, h,=0,7 M

h; — Bbicota PI1M, h;=0,7 m

h, — pacctosHue mexgy kpaem aHTeHHs! 1 PINM, h,20,25 m

h,> 5,65 M ¢

BHUUDTPH
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" Ocobennocmu uzmepenuiit NSA FAR (FSNSA)

NSA FAR — Normalized Site Attenuation Fully Anechoic Chamber (Free Space NSA) — Hopmanu3oBaHHOe 3aTyxaHue
NNoLLaaKk1, peani3oBaHHON B NONHOCTbIO OE33X0BO kKamepe

ANSA = Uppp = Uppy = NSAre, - KKppp = KKy - L
Unpp — YPOBEHb HanpsixeHns Ha BbIxoae reHepatopa, Ab (MkB)
Uppy — YPOBEHb HaNPsxXeHUs, U3MEPEHHbIN NpUeMHukoM, ab (MkB)
KKppp — KO3thdpMLMEHT KanubpoBku nepesatoLLen aHTeHHbl, A6 (1/m)
KKppy — K03(pdrLmeHT KanmbpoBKK NPUEMHON aHTeHHBI, b (1/0m)
L — notepw B kabenbHbIX cbopkax, Ab

57 d
NSAreqp = 20lg [ 7= x - — | - 2019(f),
\/ 1~ Baz ~ Ga?
Z =50 Om
d- paCCTOﬂHVIe Me)l(ﬂy adHTeHHaMn, M
B = 21r/A, 1/m

f—vacrtoTa, MI'y

20

ANSA |

T

BHUUDTPH
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" OcobenHocmu usmepeHuli NSA FAR (FSNSA)

1 OnpepgeneHne pasmepoB padbo4en 30HbI
(vcnbiTaTenbHbIN 06BLEM, quit zone)

N Pekomergauu FOCT — umnunap

Pasmep 06bekTa UcnbITaHWi npy
e —————S—._——) nvameTpoM DMax v BbicoToit Hmax

ero BpatLeHun Ha 360°
2 OnpepeneHne MecT pa3MeLleHus
naMmeputesibHbIX aHTeHH

Pabovas 30Ha

Paboyas 30Ha

CepeduHa

Havano omcuera ’ BI: Kpait aHTeHHbI Ha Kpail | ’ PaccrosHme d — ‘ ’ BI: Ocb aHTeHHbI Ha kpail ‘

\'4 oy,

| BbicoTa npueMHON aHTEHHbI - | s/\,
BHUUDTPH
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3 Bbl6op n3mMepUuTenbHbIX aHTEHH

\{/ MpremHas MNepenatoLuas
— iy, 30 - 1000 MI'y 30 - 1000 My ?
/ | \ L BukoHnyeckas BukoHnyeckas
%/& Bunoronepuoanyeckas <04m™
Jloroneproanyeckas Pa3mep aHTeHHbI |

He bonee 40 cm

4 KoHdurypaums usmepuTtenbHOro Tpakra

AHTEeHHas mayTa
(1 wr.)
h=1..15m

]

ATTeHoaTop (2 wr.)
10 ob

MexkaHanbHbIN
coeanHuTens (1 wr.)

- COBMECTUMBbIiA
AHTeHHas mayTa BeKTopHbIi KomnnekT aHTeHH CBY kabenbHas
(1wr.) aHanusarop (2 vnn 3 wr.) cbopka (2 wr.) Habop thepputoBbIX
Lenen 4w PUIbTPOB

h=05..25m 30 ... 1000 MI'y 30 ... 1000 MI'y 8 m 30 wr.
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5 Jlornyeckas cxema usmepeHumn
lNonoxeHwe B Cumson MopavanasoH CumBon Beicota Cumeon Monspusauus Cvmeon
NpoCTpaHcTee 4acToT
Cnpasa MNP 1
Lerrp NP u MPM 2 Or 3&.?0 300 1 Hus MNMPA 1 BepTukansHas 0
BrivkHaa MNP u MPM 3 4 Lientp NP[ 2
DanbHas MPL v NPM Ot 300 no
Cresa MEM 1000 My 2 Bepx MNP 3 lopusoHTanbHas 1
MNP - nepegatoLlan aHTeHHa
MPM — npreMHas aHTEHHa
BoaMoxHBIE COCTOAHMA
1110 1111 1120 1121 1130 1131 2110 2111 2120 2121
1210 1211 1220 1221 1230 1231 2210 2211 2220 2221
2130 2131 3120 3121
2230 2231 3220 3221

40 cm (makc),

Fnominal = 3 M

,5Munu 10 m

-~

4

¥
L.

Inominal

Bepx (hy)

Cepeauha

A

Hus (h,)

[ —

Bup ceepxy

Moanuns
csagu

Bup cBoky

p— Hua (hy)

23
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NMpuHuununanbHo BaxHo!!!

AHTEHHa:
OwnameTtp Dmax U3mepurtenbHoe . .
Bbicota Hmax paccTosiHme JinHeiHbIn pasmep nepedatowen

aHTeHHbI He bonee 40 cm

1,5Mm 3m
25M S™m
AHTEHHbI:
YpoBeHb [[0cyaapCcTBEHHOTO
5M 10m [TorpellHOCTb KanubpoBkK He a paTanOHa rgT_a5-2011
bonee +1 ob

| PekomeHayeTtcs l

ATTEeHI0aTOpb! (OMKCMPOBaHHbLIE
[1na cornacoBaHust; HoMuHanb! 3; 6 Ab

®eppuToBble GUILTPLI
Ha kabenbHble cO0pKn ANs CHUXEHNS
BNMSIHNS HABOLOK

Wcnonb3oBathb <o,
mbpuaHble (bunoronepuoanyeckne) aHTeHHbI ,

BHUUDTPH
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39 cm

pe3yibTara usmMepeHus kodddunmenrta
ak =2) cocrasnser 1,0 ab.
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Omnuyusi NSA SAC u NSA FAR (FSNSA)

[NonoxeHwe
nepeaatoLLen

Bua ceepxy Bua cboky

[NonoxeHwe
NPUEMHON

Bup ceepxy Bup c6oky Bua cBepxy Bupa coky

Pa3mepbl )

\ P ‘ 6e3 orpaHnyeHwil He 6onee 0,4 m
Bbicota noabema _

\--J o= 18 = oor




OcobenHHocmu u3smepeHut NSA OATS
MeTtoauka namepeHmnn NSA OATS aHanorm4Ha
NSA SAC, 3a UCKNOYEeHneM:
4M
1 .. \
| | Ay
| |
' l
IT / | / | T { >
alf’r!:;\:{za” f Tpuenmuas t L) s
I AHTCHHA 8
[ : T e
1M i Mg
B = % Hamepurenstoe o =~ HameputesbHoe
TMepememerite ™~ hg paccrofHie IMepememene = ~ paccroaHne
NPHEMHOIT AHTCHHB % NPHEMHO AHTCHHB! -3

EcrimD=3;10M,TOH=4m
EcruD=30M,TOH=6M™M

BHUUDTPH
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KoagpgpuyueHm cmosiyeu eosiHbI no HanpsikeHuro (VSWR)

. Umax

S_VSWR =U, . — Ui
U, ax — MAKCHManbHOE 3Ha4eHWe HanpskeHNs Ha BbIXOE NPUEMHON aHTEeHHbI B Toukax 1...6, b (MkB)
U_.. — MUHMManbHOEe 3Ha4YeHne HaMnpsKeHUs Ha BbIXOe NPUEMHOM aHTEHHbI B Toukax 1...6, ab (MkB

\¢

Umin

Bepmmna h2

HenniTeBaeMerit
obBeM ‘

h Il
Pecccscssccscsccscsassans
H%\H ‘
Ochopanne L L L L L L L L L L LT T
§<3Dcm

O_\
on
————————Ou
- Os
O
O

)
A

i [NonoxeHune neeeuarom,eﬁ aHTEHHbI ‘ (:":)

BHUUDTPH
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O61bLem usmepeHun

T T T T

®poHT (F) 0; 2; 10; 18; 30; 40 cm
CepeanHa I LieHTp (C) 0; 2; 10; 18; 30; 40 cm
NCnblTaTeNbHOro BM
o6bema hi Cnpaga (R) 0; 2; 10; 18; 30; 40 cm
CneBa (L) 0; 2; 10; 18; 30; 40 cm
Bepx o
ncnbiTaTernbHOro B @poHT (F) 0; 2;10; 18; 30; 40 cm
obbema h2
VSWR = maX(A1, Az, iy A6) - mln(A1, A2, ey A6)
A =K +U,
U; — ypoBeHb HanpskeHus, N3MepeHHbI Ha D=d (F) ans h1 n h2
BbIXOZ€E NPUEMHON aHTeHHbI, Ab (MKB)
Ks = 20Ig((D + 0.00)/D) D=d+
|< 201g((D + 0.02)/D) der (©) Anah
20Ig((D + 0.10)/D) - 5
20Ig((D + 0.30)/D) o
= 20Ig((D + 0.40)/D) %&;
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I Mepeparowian aHTeHHa l
\ BCGHaI'IBaBJ'IeHHaﬂ mmnonbz ‘ \ I/I30Tgong||71 HaTHMK nons J

[ +.

I MexaHu3M nepemMeLLeHNUS aHTEHHbI I l PesynbraTt l

1 2 3 4 5 B I a a 10 11 12 13 14 15 1% 17 18

BHUUDTPH

Yacrora, My

——Nesan ——Mpagai —— SPoNT DpoiT_1,5 ———LlaHTp
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BHUUSGTPU

IEC CDV CISPR 18-1-4/A2/Ed4 1"

CIS/A/1323/CDV
& |IEC 2020

Add, after the existing Annex G, the following new Annexss H, I, J, K, L, and M:

Annex H
(informative)

Measurement uncertainties of COMTS validation results
in the frequency range 9 kHz to 30 MHz

\/

o’

a) H, validation measurement with loop antennas

b) H, validation measurement with loop antennas c) H, validation measurement with loop antennas

H, H, H,

5.5.2 MNormalized site insertion loss (NSIL)

The site insertion loss deviation is calculated by Equation (27}

Ad =Tpmeer —Vome —Fant —Fanp — i

BHUUDTPH
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CISPR 12 u CISPR 25
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PEQEPANBGHOE AFEHTCTBO

No TEXHKY PEMYNKUPOI W METPONOrUK

Haumonanbuein [OCTP
CTAHAAPT 51318.12—
POCCUMMACKOW 2012
GEQEPALUM (CUCHP 12:2009)

CoBMeCTMMOCTL TEXHUUYECKUX cpeancTe
3NeKTpomMarHuTHasa

TPAHCNOPTHBIE CPEACTBA, MOTOPHBIE
NOOKW U YCTPOUCTBA C ABUIATENAMU
BHYTPEHHEIO CTOPAHUA. XAPAKTEPUCTUKA
MHOYCTPUANBHBLIX PAOUOMNOMEX

Hopmbi n meToabl namepeHnin
ANA 3aWWThI PAAUONPUEMHbIX YCTPOUCTE,
pasmMeLleHHbIX BHe MOABWXHbLIX CPeACcTB

CISPR 12:2009
Vehicles, boats and internal combustion engines — Radio disturbance
characteristics — Limits and methods of measurement for the protection of
off-board receivers
(MOD)

IEC CISPR 12

Edton80 200801

INTERNATIONAL
STANDARD

NORME
INTERNATIONALE

INTERNATIONAL SPECIAL COMMITTEE ON RADIO INTERFERENCE
COMITE INTERNATIONAL SPECIAL DES PERTURBATIONS RADICELECTRIQUES

AMENDMENT 1
AMENDEMENT 1

Vehicles, boats and internal combustion engines - Radio disturbance
characteristics - Limits and hods of for the pr of off-
board receivers

Véhicules, bateaux et moteurs & combustion interne - Caractéristiques de
perturbation radiodlectrique ~ Limites et méthodes de mesure pour la protection
des réceplours extérieurs

e
om 30 do 1000 Mrlu

d=10m (Gonyckaemcsi 3 m)

OATS — Open Area
Test Site

SAC - Semi
Anechoic Chamber

FOCT CISPR 16-1-4-2013
CISPR 16-1-4

BHUUDTPH
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@ENEPANBHOE AFEHTCTBO
NO TEXHUYECKOMY PEMYNUPOBAHUIO W METPONOIMKA I EC C I s P R 2 5

=
&

HAUMOHANBHBIA roctp
51318.25—
oithasion 2012 INTERNATIONAL
SEQEPALUWNM (CHUCNP 25:2008) STAN DARD

CoBMECTUMOCTE TEXHUYECKUX cpencTe N O R M E
ANeKTpoMarHMTHasA I N T E R N ATI O N AL E

Edition 4.0 2016-10

TPAHCMOPTHbLIE MCPEJ:ICTBA, MOTOPHBIE ﬁ.:::.‘l:"l]":
NIOOKKU N YCTPOUCTBA C OABUFATENAMM S
BHYTPEHHEIO CroPAHUA. INTERNATIONAL SPECIAL COMMITTEE ON RADIO INTERFERENCE
XAPAKTEPUCTUKM MHOYCTPUANBHbLIX COMITE INTERNATIONAL SPECIAL DES PERTURBATIONS RADIOELECTRIQUES
PAOUOMNOMEX

Vehicles, boats and internal combustion engines — Radio disturbance

HopMmbl 1 Metoab! "3M9_pe“"" ARA 3ALMTLI characteristics — Limits and methods of measurement for the protection of
paguonpUeMHbIX YCTPOWCTB, PasMeLleHHbIX e

Ha NOABUXHLIX CpeacTBax
Véhicules, bateaux et moteurs a combustion interne — Caractéristiques des
CISPR 25:2008 B A N P B
Vshicies, boats and intarnal combustion angines — perturbations radioélectriques — Limites et méthodes de mesure pour la
Radio disturbance characteristics — protection des récepteurs embarqués
Limits and methods of measurement for protection of on-board receivers

—
om 150 kI"y do 2500 MI'y

—

Maganme odhnumanioa

Tpeb6oBaHusa PIM Tpeb6oBaHusa PIIM
MKO > -7 ab npu f =70...2500 MI'y MKO<-7 gb npnf=70...2500 MI'y,

Tpe6oBaHusa k BOK
npuf=150kly ... 1My

36
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CISPR 25-2016 ed. 4.0 Annex J

et Bt

MeToR OMOPHBLIX M3MepPeHMUil MeToa MmogenupoBaHus aHTeHHbI B Buage
ANMVUHHOMN NUHUN

Reference Measurement Method Modelled Long Wire Antenna Method

Tpebyetca onopHas nnowaaka OATS,
SAC no CISPR 16-1-4

l B P® otcytcTBylOT l

500 +/- 5 MM

Y

ANOMUHWEBbIA ANOMUHKUEBBIH
yronok Yronok

M3nydyaTenk - NaTyHHbIA CTepPXeHb AMaMeTp 4 MM
50Q 10 dB
load I h ! ]]: attenuator ]:l K renepatopy
| — 50 MM
A 4 1

| -

1
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BHUUDTPHU

test
1 UamepeHus B BAK ¢ LWA = [‘ B
50 Ohm
termination
N Monopole
2 CpaBHeHMe pe3ynbLTaTtoB U3MEPEHUN C L - -
pac4yeTHbIMN 3HAYEHUAMU o]
1000 mm 1000 mm
3 MpuHATUE pelueHns ncxoas us
Monopole| %E—ﬁ’?ﬂiﬂ&nﬁapb — 0l test bench
KpuUTepus: . :
E test bench E E
90 % 4acToTHbLIX To4ek +/- 6 b ; !ﬂlﬂmm 8 g om || 8

Eeq =120 dB(].LV)-F S21 -|-;CA|:

BHUUDTPH
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BHUUDTPHU

1 BblGoOp aHTeHH

%ﬁ/ [MpremHas
/ 150 kI'y — 30 MI'y Mepenaoluas
L-== LTbipeBas 150 k' — 1000 MTy
30 — 1000 My LWA
/ \ BukoHnueckas

2 KoHdurypaumsa nameputenbHOro Tpakra u
BCnomoratenbHoe obopyaoBaHue

CranbHag nnacTuHa
(1 wr.)
0,5x1,0m

CornacoBaHHast
Harpyska (1 wr.)
50 Om

AtTeHtoarop (1 wr.)
10 ob

CBY kabernbHas

cbopka (2 wr.)

KoMnnekT aHTeHH
(2 vnn 3 wr.)

AHTEHHasa mayTa

BekTopHbIN
(1 wr.) aHanusartop
Lene 4m

Habop dheppnToBbIX
UNbLTPOB

h=1wm 150 kly... 11Ty 150 kly... 1My 4wm 10 wr.
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3 U3mepeHusn

14
12
10 42 points out of 42
. excond & dB (= £.7I%)
g
£,
%,
0 ﬁ'l {\‘\‘L flJ,‘ Mo . |
\
4 ¥
5 [
-2
o 1 10 100 1000




MMMMMMMM

4 [Nnowadku ons ucnbimadHuu Ha SMC o

M3K 61000-4-3

MMMMMMMMM



PCT

BHUUDTPHU

TI'OCT P 51317.4.3-2006 (MIK 61000-4-3:2006)

Monyb3K B3K

g ~_
[nanasoH yactot oT 80 go 6000 Ml

JlokanbHoe !
—|— yKpbiTUE | N/
PMNM I

- I

o

o

Onnopoanocts moJisi ot 0 10 6 1b
B paboueii 30He He MeHee 0,5 x 0,5 m (kak mpaBuio 1,5 x 1,5 m)

61000-4-3

42
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MnockocTb OAHOPOAHOMO NONSA

3m preferred, 1m min

Lna HanonbHbIX TC
[OMOSIHUTEbHbIE

K AaTyuKy MOLUHOCTU
n3mepeHusa Ha 0,4 M

K ycunutenio

Ycunuteno
MeHepaTop L

P ok OTBeTBUTENB

Nn3aBMm c Cro

43

BaxHo!!!

W3nyyatowas aHTeHHa:
LUTaTHas

BHUUDTPH
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| Attectauus no M3K 61000-4-3 \

B yactu ctenaa ang ucnbiTaHuia B yactn B3K
McnbiTaTenbHble YPOBHM OnHopoaHOCTL Nons
HacblLieHure ycunutens

| Heo6xogumble ycnoBus ansa atrectauum I

AHTEHHa n3nyJatoLlas é | CpencTBo U3MEPEHNIN YTBEPXKOEHHOIO TUna I
HanpasneHHbIi 0TBETBUTENb é l BcnomorartensHoe o6opynoBaHue l

[eHepaTop CHrHaros é CpenctBo U3MepeHUn YyTBEPXOEHHOIo Tuna
Yeunutenb MOLWHOCTY é BcnomoraTensHoe o6opyaoBaHue

[laTymk MoLHOCTH é CpencTBoO U3MEPEHNIN YTBEPXKOEHHOIO TUna
[atumk nons é CpencTBo N3MepPEHUIN YTBEPXKOEHHOIO TUNa
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5 lNpobrnembi kKanubposku aHmMeHH 0715

ucrisimaHuu Ha SMC
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ﬁpomueopequsr 8 nooxoadax K MempoJsio2u4ecKomy
obecreyeHUrO aHmMeHH, npumeHsiembix 8 AMC

-ﬁ M3 egnHNLbI HanpﬂmeHHocm\ / AnbTepHaTuBHbIe

ANEKTPUYECKOTrO NoNs B MCnbITaTeNbHbIE NIOLLAAKY
ananasoHe 4acTtoT 9TanoHHOro Knacca B
o1 300 My po 11Ty auanasoHe 4acToT

AT 45-2011 o1 30 Ml'y mo 18 Ty
KanubpoBka aHTEHH: KannbpoBka aHTEHH:
NanbHAA 30Ha ~_> Ha dmkcupoBaHHbIX

pacctosHuax 1; 3; 10 m

CBoboaHOE NPOCTPaHCTBO P B ycnoBuax metannuyeckou
noacTunaroLen NoBepPXHOCTH

\ FOCT 8.560-94 f‘ “{ CISPR 16-1-6-2017 /

46

MIPUBOJAT K HEKOPPEKTHBIM PE3yJIbTaTaM OLEHKH mapameTpoB OMC

XapaKTepI/ICTI/IKI/I AHTCHH, U3MCPCHHBIC PA3HBIMU I1OAXO0JaMH PA3HBIMHU MCTOIAMU,

A ——
BHUN®TPH
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s
p--1 v
25 ,__/
) -"—‘/._ A
_.u-",.".’:— 1’4/
e i::-'f(’
T
PesynbraThl e B
KannbpoBKN aHTEHH = Ll
100 125 150 175 200 225 20 s 0 kr.-] 0
Ha 1 n 10 M Frequency (MHz)
OTNINYAIOTCA Ha S U %0
oonee ob 25 7
A : Nz
S
150 \4 ¥ /"’:ﬂ":?ﬁ
125~5—ﬂ§%\ —
Arted20 z “\—\ S
Factor dBin N\
75 = —
50
— Meter
Pesynbrarhl 2 e
- e 1) M
ncnbiTaHun Ha AMC 00 —
0 -] 50 75 100 125 150 175 20 225 0 275 =0 35
MOryT 6bITb Frequency (H:)
HELOCTOBEPHbI "':,

BHUUDTPH
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lMpednoxeHus no paspeweHuro npomusopeyull

OKP «Paspabotka rocyapCTBEHHOro
cneumarnbHOro aTanoHa aMnnTygHbIX
XapaKTEPUCTUK  U3MEPUTESIbHbIX  aHTEHH B
ananasoHe 4actor or 30 MIy po 18 [Twu,
npeaHasHa4YeHHbIX A1 U3MEPEHMN NapameTpoB
SMC»

18000

400

6000

vao
zag

2000

3500

' |
& = ’ BHeLLHWit BUA 30aHWS, NpeaHa3HaueHHOro Ans pa3MeLLieHus
MB3K (3nanue BHAMGTPY)
1 [odopumksie posMeps ukasoHsl B npedentdx 3xpaHUpoBaHHOZ0 KopYCa “ "
o s <)

BHUUDTPH

[abapuTHBIN YepTex nonybe3axoBoin kKamepsl
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brazodapro 3a eHUMaHue!

Manau .M., 0.m.H,

3amecmumerib 2eHepalribHo20 Oupekmopa

10 paduoMmexHU4YEeCKUM U 351eKmMpoMagHUMHbIM U3MeEPEHUSIM
E-mail: malay@vniiftri.ru

LLIkypkuH Makcum Cepaeesud, K.m.H.
HayanbHuk omoerna aHmeHHbIX U3MepeHul
E-mail: shkurkin@vniiftri.ru

BHUUDTPH
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