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Alliance for Wireless Power
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Automated Guided Vehicle
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Asia-Pacific Telecommunity

Association of Radio Industries
and Businesses (Japan)

Automatic Train Stop Systems

APT Wireless Group
British Broadcasting Corporation

Broadband Wireless Forum (Japan)

China Academy of
Telecommunication Research

China Communications Standards
Association

Consumer Electronics

European Committee for
Electrotechnical Standardization/
Comité Européen de Normalisation
Electrotechnique

European Conference of Postal
and Telecommunications
Administrations/

Conférence européenne

des administrations des postes
et des télécommunications

Comité International Spécial
des Perturbations Radioélectriques

China-Japan-Korea
Consumer Technology Association

Differential Global Positioning
System

Declaration of Conformity
Dosimetric Reference Limit

Digital Radio Mondial
European Broadcasting Union

Electronic Communications
Committee

cr
ATCD

CEIIT

CUCIIP

EPC
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AnbsHC 32 0ECTIPOBOTHYIO MTEpeiady
SHEPTUHU

AnpsiaC AirFuel
ABTOMaTHYECKH YITpaBIisieMas TeJICKKa
CrernabHasl TpyIIa

Asnarcko-THX00KeaHCKOE COOOIIECTBO
AJIEKTPOCBSI3U

Accomnuanys mpoMbIIUICHHBIX
¥ KOMMEPYECKHUX MPEATPUATHI
B o0acTH paanocss3u (SInoHus)

CucreMa aBTOMaTUYECKOM OCTAaHOBKU
IoC3710B

I'pyrmma ATCD mo GecnipoBOIHOH CBSI3H

Bpuranckas pagnoBemarensHas
KOpIOpaIus

DopyM 1O MUPOKOIOIOCHON
OecnipoBOHOM cBsi3U (SmonHwMs)

Kuraiickas akageMust HccleIOBaHUN B
00J1aCTH AIIEKTPOCBSI3H

Kuraiickas acconuanus 0o ctanaapTam
B 00J1aCTH CBSI3H

BriToBas anexTpoHuka

EBponeiickuii koMuTeT
0 CTaHJAPTHU3ALNHU AIEKTPOTEXHUKH

EBpormetickas koHpepeHIHs
AJIMUHUCTPALIUHA TIOYT M JIEKTPOCBSA3U

Mex1yHapoaHbIN crieluaIbHbIN
KOMHUTET IO paAuoIoMexam

Kurait—Anonus—Kopes

Acconuanus noTpeOuTEIbCKUX
TEXHOJIOTHI

JuddepennmnanpHast riodambHas
cUCTeMa ONpeeIeHus
MECTOTIOIOKEHHSI

3asBiIeHrE O COOTBETCTBUU

KonTponupyemslil 103uMeTpruYECKUil
npeaen

Bcemupnoe 1udposoe paano
EBpomneiickuii paarioBeIaTenbHbIN CO03

KomureT 1o QJICKTPOHHBIM CPEACTBAM
CBsA3HU
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Electrical Discharge Machining
Electromagnetic Compatibility
Electromagnetic Fields
Electromagnetic Interference
EN approval procedure

European Radiocommunications
Committee

Exposure reference level

European Telecommunications
Standards Institute

ETSI Technical Committee (TC)
EMC and Radio Spectrum Matters
(ERM)

Electric Vehicle

Federal Communications
Commission (USA)

International Commission on Non-
lonizing Radiation Protection

International Electrotechnical
Commission

Institute of Electrical and
Electronics Engineers

International Standard
Industrial, Scientific, and Medical

International Organization
for Standardization

Inductive Train Radio Systems

ITU Radiocommunication Sector

ITU Telecommunication
Standardization Sector

Japan Automobile Research
Institute

Joint Technical Committee

Korea Advanced Institute of
Science and Technology

Korean Agency for Technology and
Standards

Korea Wireless Power Forum

Liquid Crystal Display
Light Emitting Diode
Low Frequency

OMC
OMII

ETCH

TK BOP
ETCHU

oM
OKC

MK3HU

MO3K

MC
ITHM

Hnco

MC3-R
MCO-T

OTK

KK

HY

DneKTpouckpoBas 00paboTka
DNEKTPpOMarHuTHasi COBMECTHMOCTb
DNeKTPOMAarHUTHBIC OIS
DNCKTPOMArHUTHBIE ITOMEXU

[Ipouenypa yTBepKI€HHS €BPONEHCKUX
HOPM

EBporielickuii KOMUTET PaHOCBI3U

KoHnTtponupyemslii ypoBeHb
BO3JECHCTBUS

EBponeiickuii UHCTUTYT
CTaHJapTU3ALMH IEKTPOCBA3H

Texamaeckuit komuteT (TK) ETCU
o Bonpocam OMC 1 paguo4acToTHOTO
cnektpa (BOP)

DIIeKTPOMOOHITH

®denepanpHasg KOMUCCHS 1O CBSI3U
(CHIA)

MesxryHapoIHass KOMHCCHS TI0 3aIIUTe
OT HEHUOHU3UPYIOIIETO U3TYUCHUS

MesxayHapoaHas 3EeKTPOTEXHUIECKas
KOMUCCHS

NHcTUTyT HHXXEHEPOB
IO AJIEKTPOTEXHUKE U IJIEKTPOHHUKE

MexayHapoIHbIi CTaHIapT

HpOMI)IHIJIeHHBIe, Hay4YHbIC
U MCAUIIMHCKUC ITPUMCHCHUA

MesxryHapoIHasi OpraHu3aIus
M0 CTaHAapTU3aIUN

CuctemMbl UHAYKIMOHHOM MOE3THOM
paguoCBsI3u

CexTtop papnocsszu MCO

CexTop cTaHAapTH3AINH JIEKTPOCBSI3U
MCS

HayuHo-uccnenoBareabCKuil UHCTUTYT
aBTOMOOMIILHOM MTPOMBIIIUIEHHOCTH
SInonun

OObEeIMHEHHBIA TEXHUYECKUA KOMUTET

Kopelickuilt HHCTUTYT HayKH
U TIEPEOBBIX TEXHOJIOTUI

Kopeiickoe areHTCTBO 10 TEXHOJOTHUSIM
M CTaHjapTaM

Kopeiicknii hopym 6ecripoBoHOM
nepeiayu YHEPruu

Kunkokpuctanainyeckuil 1ucriiei
CaeTou3nyvaroumi 1uogq

Huskas yactora



LORAN

MF
MF-WPT

MIC

MIT

MSIP

NAVDAT
NAVTEX

OLEV

0o0oB
PAS
PHEV

PMA
PR
RED
RF
RFI
RR
RRA

SAC

SAE
SAR
SCRD

SDO

SMFIR

SRD
TC

Otyer MCD-R SM.2303-3

Long-Range Navigation

Medium Frequency

Magnetic Field Wireless Power
Transmission

Ministry of Internal Affairs and
Communications (Japan)

Ministry of Industry and
Information Technology (China)

Ministry of Science, ICT and future
Planning (Korea)

Navigational Data
Navigation Telex

OnLine Electric Vehicle

Out-of-band
Publicly Available Specification
Plug-in Hybrid Electric Vehicle

Power Matters Alliance
Protection Ratio

Radio Equipment Directive
Radio Frequency

Radio Frequency Interference
Radio Regulations

National Radio Research Agency
(Korea)

China National Standardization
Administration Commission

Society of Automotive Engineers
Specific Absorption Rate
Standard Clock Radio Device

Standards Development
Organization

Shaped Magnetic Field In
Resonance

Short Range Device
Technical Committee

CH
MII-BIID

OMB3

oC
I[Iram

PU

PP

OPC

TK

CpencTBa HaBUTAllMU JAJILHETO pajnyca
JIEUCTBHUS

Cpenusis yacTota

becnpoBoaHas nepegada sHEpruu
MOCPEICTBOM MAarHUTHOTO OIS

MuHHICTepCTBO BHYTPEHHUX eI
U cBs3u (SAnmonwus)

MuHHCTEPCTBO MPOMBIIIIEHHOCTH
1 HH(POPMALIMOHHBIX TEXHOJIOTHH
(Kurait)

MunucrepctBo Hayku, UKT

Y MIEPCIEKTUBHOTO TUIAHUPOBAHUS
(Kopes)

HaBuranuonsslie JaHHbIE

MexayHapoiHasi aBTOMaTU3UPOBAHHAs
CUCTEMa ONOBEIeHHs (HaBUTaLMOHHAS
TEJIeKCHAsI CBA3b)

DIEKTPOMOOMIIb ¢ OECKOHTAKTHOMN
3apsaaKon

BuenonocHslit
OO0mexocTymHas CIeI(pUKAIIHS

[omzapsxaeMblii THOPUTHBIII
ANEKTPOMOOMITL

DJEKTPOIHEPTETUUECKUN aTTbIHC
3anuTHOE OTHOIIICHUE

JupekTrBa 1o paarnoo00pyI0BaHUIO
Panuouactora

PanguoyactoTHble TOMEXH
PernamenT panuocsszu

HanuonanbHoe areHTCTBO
WCCIIEIOBAaHUN B 00JIACTH PaJIHOCBSI3U
(Kopes)

Komuccus narmoHansHOR
agmuHACTpanuu Kuras
10 CTaHJAPTHU3AIUN

OO011ecTBO aBTOMOOMIIBHBIX HHKEHEPOB
V nenpHbIH KOA(QHUIUESHT MOTIOMICHHS

PanmnoycrpoiicTBa, NpuHUMaOINE
CHUTHAJIBI TOYHOTO BPEMEHHU

Opranuszanus no papaboTke
CTaHJapTOB

DopMHpPOBAHUE MATHUTHOT'O 110JIS
B PE30HAHCE

YerpoiicTBO Majioro paguyca JeiCTBUS

TexHUUECKUI KOMUTET
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TCAM Telecommunications Conformity KoMurer 110 OIieHKE COOTBETCTBUSA
Assessment and Market 1 HaOIIFOJEHUIO 32 PBIHKOM
Surveillance Committee AIIEKTPOCBSI3U

TELEC Telecom Engineering Center TeXHUYECKHUIMA [IEHTP DIIEKTPOCBSI3H
(Japan) (SmoHwms)

TG Task Group ar Ienesas rpymma

TIR Technical Information Report WHdopMamoHHbII TEXHUYECKUI OTYET

TTA Telecommunications Technology AccoIanys TEXHOJIOTHH DIIEKTPOCBSI3H
Association (Korea) (Kopes)

WD Working Document Pabounii TOKyMEHT

WG Working Group PI Pabouas rpynma

WHO World Health Organization BO3 BcemupHast opranuzanus

3/PaBOOXPAHCHHUSI
WPC Wireless Power Consortium Koncopuuym 6ecripoBoaHOM
3JIEKTPOMArHUTHOU 3HEPTUU

WPS Wireless Power Supply BecnipoBoAHOM HCTOUHUK IIMTAHMS

WPT Wireless Power Transmission BIID BecnipoBoHas mepeaava SHEPTHN

WPT-WG Wireless Power Transmission PI-BIID  Pabowuas rpymma mo 6ecrnpoBOIHON
Working Group nepenaye SHEPruu

WRC World Radiocommunication BKP BcemupHast koHpepeHIus painoCBs3H
Conference

1 BBenenue

Hactoammit Otuer kacaercs Iuama3oHOB YacTOT M OTHOCAIIMXCA K HHMM IOTEHIMAJIBHBIX YpOBHEH
BHEIOJIOCHBIX U3JTyUeHHH, KOTOphIC He coryiacoBanbl B MCO-R u TpeOyroT AalibHEHINIErO U3yUEHUSs C IIEIIbIO
YCTaHOBUTH, 00ECTICYMBAIOT JIN OHU TPeOyeMYIo 3allUTy CIYKO PaguoCBI3H HA OCHOBE KPUTEPUEB PaOOTHI B
COBMEIIIEHHOM KaHajle, COCeIHEM KaHaie W cocenHer nmojoce. B Ortdere npuBesieH 0030p CYIIECTBYIOLIHX
HHUOKP u paboT, NpOBOJAMMBIX B HEKOTOPBIX PETHOHAX.

TexHonoruu, mnpeaHa3HAaYeHHbIE Ui OECHpPOBOAHOW Nepenaud 3JEKTPOIHEPTUH, pa3padaThIBAIOTCS C
XIX Beka, 1 IepBOi cTana TEXHOJOTHs Ha OCHOBE MHAYKIMH. [lociie MHHOBALIMOHHBIX PELIEHUH B 00J1acTH
TEXHOJIOTHI OECNpOBOJHON Iepeaaun dHepruu Oe3 HCIONb30BaHUs Jiydya, npeanioxkeHHbix B 2006 romy
MaccauyCeTckuM —TEXHOJIOTMUYECKMM HMHCTHUTYTOM, Hadajach pa3paboTKa pa3iW4HbIX TEXHOJOIMH
OecripoBogHoii mepenaun dHepruu (BI1D), Hampumep meperada ¢ MOMOIIBIO PaTHOYaCTOTHOTO JIydya,
WHAYKIIMM MarHUTHOTO TIOJS, Meperada Ha OCHOBE pe30HaHca W T. 1. Pacumupuics auanazoH MpUMEHEHHH
BIID, oxBatuB MOOWIIbHBIC U TEPEHOCHBIC YCTPOMNCTBA, OBITOBBIC MPUOOPHI U OdHCHOE 000pYyHIOBaHUE,
a Takxe 31ekTpoMoouu. [losBuarchk HOBbIE BO3MOKHOCTH, HAaIpUMeEp cBOOOIA BBIOOPAa MECTONOJIOKEHHS
3apsIHOTO yCcTpoHcTBa. HEKOTOphIE TEXHOJIIOTHH OO0ECIEeUMBAIOT OJHOBPEMEHHYIO 3apsjIKy HECKONBKHX
ycTpoiicTB. B Hacrosimiee Bpemst TexHonoruu bIID Ha OCHOBE MHAYKIIMM MIMPOKO JOCTYIHBI HA PBHIHKE.
Ha nmotpeOutenbckuii peIHOK BHIXOAAT TexHoisoruu bIID Ha ocHoBe pe3oHaHca. ABTOMOOWIBbHAS
MPOMBINUICHHOCTH paccMatpuBaeT bIID s anekrpomobumiteii (OM) B kauecTBe Oy IyIUX TPUMEHEHHHA.

[Moaxoasmme mst BIID 9acTOTHI, TO3BOJISIIONIHIE OOSCIIEYNBATEL TPEOYEMBIN YPOBEHL MOIITHOCTH TIepeIadn 1
KIIJ, mpuemnembie ¢u3MvecKre pa3Mepbl KaTyIIKW/aHTEHHBI, B OCHOBHOM ormpeaeieHbl. OHaKo B
HacTrosiiee BpeMsl TINATENBHO HCCIEAYeTcs BO3MOXKHOCTh cocyiiecTBoBanus bBIID ¢ nelicTByromumu
pazdocucTeMaMy U OIPEJENSIOTCS BOIPOCHI, KOTOPBIE CJIEAYET OINEPATHUBHO PEUINTh. B psAne crpan u
MEKIyHAPOJHBIX OpraHU3alUAX, 3aHUMAIONIUXCS BOIMPOCAMH PAJHOCBA3H, OOCYXTAIOTCS PETIIAMEHTHI
PaaMOCBA3U, KOTOPEIe HeOOXO0 MBI JIJIst BHeIpeHus TexHosoruii bI13. HekoTopeie pe3yabTaThl TUCKYCCUN U
BeyIUecs 00CYKICHUS B HACTOSIIIEE BPEeMs JOCTYITHBI JI BCEOOIIET0 03HAKOMIICHUSI.
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Hanpumep, Otuer 00 wuccnegoBaHuu A3uaTcKo-THXOOKeaHCKOro coobmiectBa 3nekTpocBszu (ATCI)
o BIID [1] u Ortuer ATCD mo BIID [8] comepxar HOBYIO HH(POPMALHUIO O IUCKYCCHSX, BEIYIIHXCS
B CTpaHaX — wWieHaX A3marcko-THxookeaHCKOro coobmiecTBa 3jekTpocBs3u (ATCD) mo permameHTapHBIM
Bomnpocam BHenpeHus bIID.

B macrosmem Otdere mpeacraBiieHa wHGOpMaIs o0 HCIoib30BaHMKM bIID Ha OCHOBE TEXHOJOTHIA,
HE MPeyCMaTPUBAOIIUX Mepeaadyy ¢ MOMONIBI0  PaJMOYacTOTHOTO Jiyda, B paMKaX OTBETOB
Ha Bormpoc MC3-R 210-3/1.

Hacrosmuit Otuer copepkut MH(POpPMAIMIO 0 HAIIMOHAJIBHBIX HOPMATHUBHBIX 0a3ax, HO 3Ta MH(OpMAaIUs
HE UMEeT MEeXTyHapOTHOTO PETYISATOPHOTO BO3IECHCTBHSI.

Baxneitmas uapopmanmst o bIID 6e3 ncrons30BaHus Tyda COAEPKUTCS B CIECAYIONUX JOKYMEHTAX:

. Pexomenpanms MCO-R SM.2110 - PykoBOJCTBO TO HCIIOJIb30BaHUIO JUANA30HOB YACTOT MPHU
pabote cructem OecipOBOTHON TIepeadr SHEPTUH IS dIIeKTpoMoOwtels (0e3 MpruMeHeHus JTyda);

. Pexomenpanus MCO-R SM.2129 - PykoBOACTBO IO HCIOJL30BAaHHUIO TUANA30HOB YaCTOT JUISI
paboThl cucTeM OecTpOBOIHOW Tepeladd dHeprud 0e3 UCIOIB30BAHMS Jy4a IS MOOWIBHBIX U
MIEPEHOCHBIX YCTPOUCTB;

. Otuer MC3-R SM.2449 - TexHuueckue XapaKTEPUCTHKH W aHAIN3 BO3JCHCTBUS WHIYKTHBHOM
0ecrpoBOIHOM Tepeaadn SHepruu 0Oe3 HCIONB30BAaHMS JIyda ISl MOOWIBHBIX M IEPEHOCHBIX
YCTPOUCTB B CIIy’k0ax paguocBs3y;

. Otuer MCD-R SM.2451 - Ormenka BiausHHS OECHPOBOJHOW TEpeNavyd SHEPTHH IS 3apsIKH
AJIEKTPOMOOHIIEH Ha CITY>KOBI PaHOCBS3H.

2 IIpumeHneHnusi, paspadoTaHHble A5 UCNOJIb30BaHUA TexHoJoruii BIID

21 Curyanusi Ha pbIHKe

CornacHo mociaeqHUM MPOorHo3aM ananutuaeckor pupmer IHS Market, B 2017 rogy Konu4decTBO YCTPOUCTB
C TOI/EPKKOH OecrpoBOMHOW 3apsaku BHepBbie mpeBbicHT 300 MITH. eIWHUI] B TOM. Bymyun cBsizaHHO C
POCTOM TIOCTaBOK MOOWIIBLHBIX Tele()OHOB, HOYyTOYKOB M HOCHMBIX YCTPOMCTB, 3TO OTPAKAET YBEIHMUCHUE Ha
75% mo cpaBHeHH0 ¢ ypoBHsMH 2016 roga, MOCKONBKY OOJbIlle MOTPeOUTENEH BIEPBBIE IONTYHYAIOT
YCTPOMCTBA C TIOAIEPIKKOH OECITPOBOIHOM 3aps KM ¥ B HOBBIX MPUMEHEHHSAX HCIIONB3YETCS 3Ta TEXHOJOTHSL.
Mexy TeM pe3yJbTaThl OIpoca MOTPeOWTENel MOKa3bIBAIOT, YTO CIPOC CPEeIrd HUX Ha OECIpPOBOIHYIO
3apSJIKY TIOBBIIIAETCS ¢ KaXKIBIM TOJIOM, TaK Kak 00bheM PBIHKA MMOJICPKUBAIOIINX €€ YCTPOMCTB MPOI0JIKAST
pacru.
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PUCYHOK 1
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2.2 IlepenocHble 1 MOOHIBbHBIE YCTPOiicTBa

Ha cerognsiimnuii 16Hb caMyt0 OOJIBIIYIO JOJIIO UCIIOIB3YeMbIX YCTPOUCTB BI1D cOCTaBNISIOT MepeHOCHBIC U
MOOMIBHBIE ycTpoiicTBa. Ompoc, mpoBeneHHbit IHS, mokaseBaer, uto 35% motpebureneit B CILIA
HCTIONB3YIOT OECTIPOBOIHYIO 3aPSIKY CBOMX MOOMIIBHBIX YCTPOMCTB (B OCHOBHOM cMapT¢oHOB). Kak yka3zaHo
Ha BeO-caiite KoHcopuumyma OecnpOBOJHOH 3JEKTPOMArHUTHOM SHEPTUH, MO COCTOSHHIO HA CEepeluHy
2017 roma jyis 3apsiiki cMapT(OHOB UCIONB3YIOTCS 0KoJIo 150 MutH. niepenarynkoB BIID.

2.2.1 BIID Ha ocHOBe MHAYKUMM AJ MOOHJIbHBIX YCTPOMCTB, TAKUX KaK COTOBbIe TeJe()OHBI
U NepeHOCHbIe MYJIbTHMeHIHBIE YCTPOiCTBA

B BIID Ha ocHOBEe MHIYKLUWU NPUMEHSIOTCA MHAYKIMOHHBIE TEXHOJIOIUU, U Takas BIID ucnons3yercs mmus
CJIeIYFOIINX TPUMEHEHUH:

— MOOWIIbHBIE W TIEPEHOCHBIC YCTPOWCTBA — COTOBBIE TeleOHBl, CMapTQOHBI, IJIAHIICTHBIE
Y IOPTaTUBHBIE KOMIIBIOTEPHI;

- ayauoBuIeoannaparypa — nudposie GoToKamepsl;

— NPOU3BOJICTBEHHOE O00OPYMOBaHHE — pPy4HbIE U(PPOBBIC HHCTPYMEHTHI, HACTOJIbHBIE CHCTEMBI
3aKasza 0oz

— Jpyrue — OCBETHTENIbHOE O0OpyZoBaHHME (HAampuUMep, CBETOAMOABI), POOOTHI, HIPYILIKH,
yCTaHaBIMBa€Mble Ha aBTOMOOWISX YCTpOICTBA, MEAMIMHCKOE 00OpyIOBaHUE, YCTpOiicTBa
MEAUIMHCKOTrO Ha3HAYEHUs U T. [I.

HeKOTOpI)IG TCXHOJIOTUU 3TOT'O TUIIA MOTYT HOTp€6OBaTI: TOYHOT'O PACIIOJIOKCHUA YCTpOﬁCTBa OTHOCHUTCIIBHO
WCTOYHHKA IUTaHHA. B IECJIOM IMOJICKAIIICC 3apAaKe yCTpOﬁCTBO JOJIDKHO KOHTAKTHPOBAaTh C HCTOYHUKOM
INHUTaHUA KaK 6aTapeﬁHLIﬁ OJIOK. HpI/IHI/IMaeTCH, 4qTOo pa60qa;1 MOIITHOCTDb U3JTYYCHUS HAXOJUTCA B JUAIIA30HC
OT HCCKOJIBKUX J0 ACCATKOB BATT.
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2.2.2 BIID Ha ocHOBe pe30HaHCAa 1Jsi MOOWJIBbHBIX YCTPOMCTB, TAKHX KaK COTOBbIEe Tejle()OHBI
U NepeHOCHbIe MYJbTHMEAMiiHbIe YCTPOWCTBAa, HampuMep cMapTQoOHbI, IJAHIIETHbIE
KOMIIBIOTEPbI, IepeHOCHbIe MYJIbTUME/INITHbIE YCTpoiicTBa

B BIID Ha ocHOBe pe3oHaHCa HMCHOJIB3YIOTCS PE30HAHCHBIE TEXHOJIOTHH U MO CPaBHEHUIO C TEXHOJOTHEH
HA OCHOBE WHIYKIIMH 3Ta TEXHOJIOTHA OOecrednBaeT OOINBIIYI0 MPOCTPAaHCTBEHHYIO cBoOomy. [laHHas
TEXHOJIOTUSI HCIIOJIB3YETCsl AJIsL CIISAYIOLIMX IIPUMEHEHUI JUTst JIF000it opueHTauu (X—Y u Z) 6e3 IpuMeHeHHs
METOJI0B COBMEIIIECHHUS:

- coroBble Tene(doHbl, CcMApTHOHBI, IUIAHIIETHBIE M IOPTATUBHBIE KOMIIBIOTEPHI, HOCHUMBIE
YCTPOKMCTBA;

— ugpoBbie PoToKamMepsl, TUPPOBLIC BHIICOKAMEPHI, MY3bIKAJILHBIC MPOUTPHIBATEIIN, MIEPSCHOCHBIC
TB;

- pyuHble TU(GPOBBIE HHCTPYMEHTBI, HACTOJBHBIC CHUCTEMBl 3aka3a OO/, OCBETHUTEIIBHOC
obopynoBanue (Hampumep, CBETOANONbI), pOOOTHI, UTPYIIIKH, YCTaHABIUBAEMbIE HAa aBTOMOOWIISX
YCTPOMCTBA, MEIUITUHCKOE 000pyI0BaHHUE, YCTPOUCTBA MEIUITUHCKOTO HA3HAYCHUS U T. 1.

B IIpunoxxenuu 2 onucan npumep TexHosoruu bIID aroro Buna.

2.3 BoITOBBIE MPUOOPHI M JTOTHCTHYECKHE TPUMEHEHH

Ji1st 5THX MPUMEHEHUH MOTYT MOTPe0OBaThCsI PYHKIUH M XapaKTEPUCTUKH, aHATOTUYHbIe TpuMeHeHuto bI1D
IUI TIEPCHOCHBIX U MYJIBTUMEIUMHBIX yCTpoicTB. OOHAKO B LEIOM OHU MCHOJB3YIOT 00Jiee BBICOKYIO
MOIIHOCTh. CenoBaTeslbHO, Ui 3THX HNPUMEHEHHH B HEKOTOPBIX CTpaHaX MOXET IOTpeOoBaThCs
COOTBETCTBHE JIOIIOJHUTENIBHBIM PETJIAMEHTAPHBIM I10JI0KECHUSIM.

Pabouass momHOCTh ycTpoicTB ObiToBOW anektponuku (CE), mampumep TB-mpuemHHKOB ¢ OonmbIImM
9KpaHOM, BO3pacTaeT, modTomMy bI13 mist Takux nmpoaykToB TpeOyeT Ooiiee BEICOKOM YHEPTHH 3apsIKy — Oojee
100 BT, B pe3ynbTate 4ero MOXKeET OBITh HE MoJTyueHa cepTH(UKAIMs B TEKYIIEH periiaMeHTapHO’ KaTeTOPHH
U NIOJIUTUKE B 00JIACTH PAANOCBSI3H Psiia CTPaH.

MeToapl Ha OCHOBE MarHWTHOM MHAYKLIMW U MarHUTHOI'O PE30HAHCA MOTYT MPHUMEHSTHCSA B COOTBETCTBHUH
C TUIIOM OBITOBOTO WJIH JorHcTHYecKoro mpuMeneHus bI13. CymecTByioT cienyonime NpuMeHeHNS:

— NPUMEHEHUs] OBITOBOTO HA3HAYEHHWsI — JIOMAlIHWE OSIIEKTPONPHOOPHI, HHBEHTAaph, BapOYHbBIE
anmapatbl, MHUKCEpBl, TEJNEBU30PbI, Majble pPOOOTHI, ayIMOBH3yaJbHOE OOOpYZOBaHHME,
OCBETUTENIbHAS ANIAPaTypa, yCTPOUCTBA MEAUIIMHCKOTO HA3HAYECHUS U T. 1.;

— MPUMEHEHUS JIOTHCTHYECKOTO HA3HAYCHHSI — HAKOMHUTENb Ha CKJIAJe MaTepUAIbHO-TEXHHYECKOTO
oOecrieueHus, MEIUIMHCKOEe O0OpYJ0BaHUE, BO3IYIIHBIC JMHUU JJICKTPOIIEPEIaun IS JTMHEEK
npoaykToB Ha KK U mosynpoBOMHHKOBBIX MaTepualiaX, CHCTeMa aBTOMATHYECKH YIPaBIIIEMON
tenexkn (AGV) u 1. 1.

OsxupaeTcsi, 4Tto paboyasi MOIIHOCTh OYJET HAXOAUTCS B JHMANA30HE OT HECKOJbKHX COTEH BaTT
JI0 HECKOJIBKHX KHJIOBATT, YTO OOYCJIOBIMBACTCS SHEProNOTPEOIeHUEM yCTpOoicTB-ipuMeHeHui. C ydeTom
n3mydeHus PU, XxapakTepUCTHKN CHCTEMBI ¥ COMMYTCTBYIOMUX (DaKTOPOB IMPUTOIHOM SBISETCS MOJIOCA YaCTOT
grke 6780 kL.

24 DJ1eKTPOMOOHJIB

Konuenmus BIID mnst OM, Bkitodas noazapsbkaeMslie THOpuanble snekrpomoomnu (II'NOM), 3akmouaercs B
3apssiKe aBTOMOOMIIST 6€3 NCITOJIB30BaHUS KabelIs IIeKTPOTIUTAaH I Be3e, Tie Bo3MokHa bI1D. B aBTomobmte
nepeaaBaeMasi HEprusi OyIeT UCIIOJIB30BAaThCS ISl YIPABJICHHUS UM, IMTAHUS JOMOJHUTEIBHBIX YCTPOHUCTB,
TaKUX KaKk CHCTEMbl KOHIUIIMOHWPOBAaHHS BO31yXa, M YIOBIETBOPEHHUS JAPYTHX MOTPEOHOCTEM.
PaccmatpuBatorcs TexHonmormu u mpuMeHeHus bIID kak Ha CTOSIHKe, Tak | B IIPOLIECCE IBMKCHHA
aBTOMOOHMJIS.

Cucremsbtl BIID ams 3nmeKkTpoMOOWIS — 3TO 3apOXAarolIascs TEXHOJIOTHS, KOTopas oOelaeT YCKOpeHue
BHEJIPEHUS DJIICKTPOMOOWIIEH U yMEHBIIIEHNE HETATUBHOTO BO3JIEHCTBUS aBTOMOOUIIBHBIX BHIXJIOMHBIX T'a30B
Ha OKpyXxaromryio cpeay. OHa HaXxOIOUTCA B CTaAMM Pa3pabOTKH, U KOMMEPIHAIH3AIMI dTOH TEXHOJIOTHH
oxkunaercs k 2020 roxy.
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UToO0Bl YyJIOXKHUTHCS B TAaKHE CPOKH, HEOOXOIMMO OJHOBPEMEHHO CO31aBaTh OOIIEAOCTYITHBIC 3apsaHBIC
ctaanuy. COOTBETCTBEHHO 32 HECKOIBKO JIET A0 ATOro (Hampumep, k 2018 roay) Hy>KHO CTaHIApTU3NPOBATH
Ttakne cuctembl BIID B menmsx obecriedeHWs COBMECTHMOCTH HH(PACTPYKTYPHI 3apsIKH C CHCTEMaMH,
YCTaHOBJIICHHBIME B DM, 1 Mexay cuctemamu pasHoro tuna. B EBpore B okTs10pe 2014 roga Eponeiickas
KOMHCCHS OITyOJTMKOBAaJIa TUPEKTHBY O DPa3BEPTHIBAHWK HWHOPACTPYKTYPHI U albTePHATHBHBIX BUIOB
torumBa (2014/94/EU). 3arem, B mapte 2015 roga, mpuHEMas BO BHUMaHHE 3Ty AUPEKTUBY, Komuccus
omyONMKOBaJla HMMIUIEMEHTUPYIOIIEE pelleHHe OTHOCUTENBHO 3ampoca o craHaaptusanuu (M/533),
a/IPECOBAHHOTO €BPONEHCKUM OPraHU3alMsIM IO CTaHAAPTU3ALUK, B KOTOPOM UM IpeaaraeTcs pa3padboraTh
MPOEKTHI €BPOIEHCKUX CTaHAAPTOB IO WHGPACTPYKType Ul aNbTePHATHBHBIX BHIOB TOIUIMBA. B 3TOM
JTOKyMeHTe mepeducistorcss moutd 20 oOBEeKTOB CTaHIAPTHU3alWH, BKIIOYAs JIIEKTPONHUTAHHUE, TOoAady
BOJIOpPO/Ia U ToJavyy MpupoAHoro rasa. IlepBoii B criucke 3HauMTCs cTaHAapTuiauus cucteM bIID mns OM.
B mannom moxymentre CENELEC mpemmaraercs B cpok g0 31 gexabps 2019 roma omyOnmkoBath
€BPOTICHCKUN CTaHAApPT, COACPIKAIIMA TEXHUUIECKHE CIICITH(PUKAIINN eIUHOTO PEIIeHUsS IS OeCTIpOBOTHON
3apsKU JICTKOBBIX aBTOMOOMJICH M TPY30BBIX aBTOMOOWIIEH MaJIOi TPy30IMOIbEMHOCTH, KOTOPBIA ObLT OB
coBMmectuM co crnenudukanueii IEC 61980-3.

DOHeprus 3apsaaKu MOXKET 3aBUCETh OT TPEeOOBaHUMN IOJIb30BATEIS.

JIJis TUYHBIX JIETKOBBIX (ITACCAKUPCKUX) aBTOMOOMIICH B OOJILIITMHCTBE CIICHAPUEB MPEAJIaracTcs 3HaUYCHHUE
3,3 kB, 7,7 kBT unu 11 kBT. OqHako B ciy4ae MacCaKUPCKUX aBTOMOOMJICH OOIIECTBEHHOIO Ha3HAUYCHUS
HEKOTOPBIC TMOJIb30BATEIM MOTYT TMOXKENaTh MPOM3BECTH 3apsAAKy ObICTpee HIM HUX aBTOMOOHIL MOXKET
noTpeOOoBaTh Il KOHKPETHBIX Iieiel OobIle SHepruu. B HacTosIIee BpeMst s AcCaKUPCKOTO TPAHCIIOpTa
paccMmarpuBaeTcs Takxke BesuurHa 22 KBT u mnana3on 0osiee BRICOKUX 3HAUYCHUHN SHEPTUu.

B crienapusx ucnosib30BaHUS [UIS TSDKENBIX aBTOMOOMJIEH B KadecTBE HAa4daJbHOM MOXKET MOTPeOOBATHCS
BEJIMYMHA, SKBUBAJICHTHAsl 75 KBT sHepruu 3apsaxku. PaccmaTtpupaercs Takxke BenrnuuHa 100 kBT u quanazon
OoJiee BHICOKUX 3HAUCHUH SHEPTUH.

OcymiecTBieHne TPOEKTOB cTaHAapTu3anuu cucteM bIID Hagamock yke HECKONBKO JIET Hazall.
MOK/TK69/PI'7 pazpabateiBaer cepuro crangaptoB IEC 61980, koropas oxBarblBaeT TpeOOBaHHA K
obopynoBanuto cuctembl nuranus, a MCO/TK22/TIK37/JPT19363 B TecHOM cOTpyaHHYECTBE C HEH
pazpabateiBaet cranaapt [SO 19363, oxBarbeiBaroniuii TpeboBanus k OM. ['paduk pa3paboTku npeacTaBieH
B HHKECIICAYIOIICH TabJIuIIe.

Jara Ilnanupyemasi
Homep HasBanue nyoJauKauuu jata
(npeanoJiaraemasi) nepecvorpa/
npeodpaszoBaHus
IEC 61980-1 Cuctembl OecnipoBoaHO#l mepenaun sHeprun (BIID) 2015/7 2019/6
JUTSI DTIEKTpOMOOUIEit (1-5 pen. MC) (2-5 pen. MC)
— Yactp 1. Obume TpedboBaHUS
IEC 61980-2 Cuctembl OecnipoBogHON mepemaun sHeprun (BI13J) 2017/12 2019/6
JUTSI DTIEKTpOMOOUIei (TC) (1-5 pen. MC)
— Yacts 2. KoHkpeTHbIE TpeOOBaHUS K CBSI3U MEXIY
anekTpomobuieM (OM) wu  uHOPACTPyKTYpoil
B OTHOIIICHWH CHCTEM OECTIPOBOJHON Tepenaun
saepruu (bI19)
IEC 61980-3 Cucremsl OecnipoBoguoi mepepaud sHepruu (BIID) 2017/12 2019/6
JUIS DJIEKTPOMOOHIIEH (TC) (1-s pex. MC)
— Yacte 3. KoHkperHble TpeOOBaHHS K CHCTEMaM
OecrpoBOTHOM Tiepesiaun SHEPTUHM IOCPEICTBOM
MarHMTHOTO MOJIS
1SO 19363 JloposxHbIe TPAaHCIIOPTHBIC cpencTaa 2017/1 2018/12
C 2JIEKTPOINIPHUBOJIOM (0C) (1-5 pen. MC)
— becnpoBosHas mepexada SHEPTUHM IOCPEICTBOM
MarHMTHOTO MOJIS
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Yro KacaeTcs 4aCTOThI, HA KOTOPOU OymyT paboTtats cucteMbl BIID /is TerkoBbIX aBTOMOOMIICH U TPY30BBIX
aBTOMOOWMIICH Masioll Tpy30MO0BEMHOCTH, TO OICHUBAIOCH HECKOJIBKO MOTEHIMANBHBIX MOJOC YacTOT C
Y4€TOM TaKHX MMapaMeTpoB, Kak TPYTHOCTh coOmromeHusi TpeboBanmit OMC m OMII, pa3memenue Ha
TPAHCIIOPTHOM CpPEICTBE, Macca U O00bEM, CPaBHUTEIBbHAS CTOUMOCTh CHJIOBOH 3JICKTPOHHKH U T. II.
B pesynbraTte B oTpaciu ObUIO yCTAHOBJICHO, YTO HAWOOJIEe MOIXOMSAIIMM BEIOOPOM ISl STHX MPUMEHEHUH
spisercs monoca 79-90 Iy (Tak Ha3bIBaeMBIii Auana3od 85 kI'm).

B cranpaprax IEC 61980-3 u ISO 19363, B KOTOpBIX KOHKPETHO PaCCMATPUBAIOTCS CUCTEMBI OECIIPOBOTHOM
nepeaayn dHeprum nocpeactsoM mMarautHoro mois (MII-BIID), nuamazon 85 k['1 ompeneneH B KauecTBe
noJiocel yactot misgt MIIT-BIID go 11,1 kBT.

3 TexHonoruu, ucnoab3dyembie B npuMeHennsx BIID win cBsizaHHble ¢ HUMH

3.1 J1sl MOPTATUBHBIX H MOOWJIBHBIX YCTPOHCTB

3.1.1 Texnouaorust BIID Ha ocHOBe MATHUTHOI UHAYKIIUA

BIID Ha ocHOBE MArHUTHOM HHAYKLIUHU — 3TO IIUPOKO U3BECTHAS TEXHOJIOTHUS, KOTOPAast M3/1aBHA IPUMEHSIETCS
B TpaHc(opMaTopax, I1e NEepBUYHAS U BTOPUYHAs KaTyIIKH MHAYKLHMOHHO CBS3aHbI, HampuMmep Onaromaps
WCTIOJIB30BaHHIO 0OIIET0 MArHUTHOTO MPOHUIIAEMOT0 cepcuHuKka. [lepeaaya sHepruy Ha OCHOBE UHIYKIIUU
0 BO3AYXY € (QU3MUCSCKH pa3/ieICHHBIMU IEPBUYHON U BTOPUYHOMN KaTyIIKAMU TAaKXKe SBJISCTCS TEXHOJIOTHEH,
M3BECTHOW Ha TPOTsDKEHUH Oonee cra jer, u HasbiBaeTcs BIID ¢ cumbHOM cBs3pio. OcoOOEHHOCTh ATOH
TEXHOJIOTHH 3aKJIF0YaeTCS B TOM, 4TO 3(PPEKTUBHOCTh NEpeavyy SHEPTUM MaaacT, €CIM BO3AYIIHBINA 3a30p
MPEBLIIIACT AUAMETP KAaTyHIIKW KW €CJIM KaTylIKW HE BBIPOBHCHBLI B MpEACIaxX pacCTOSAHHA CMCIICHUA.
D beKTUBHOCTD NepeIau SHEPTUH 3aBUCHUT OT K03 durmenTa cBsi3u (K) MeKIy HHIYKTOPAMH U UX Ka4eCTBa
(Q). Dra TexHOIOTHSA MOXET 00eCIeUnTh O0Jiee BHICOKYIO 3((PEKTHBHOCTh MO CPABHCHUIO C METOJOM Ha
OCHOBE MAarHUTHOTO pe3oHaHca. J[aHHas TeXHOJOTHs ObUIa BBIBEIEHA HA PBHIHOK JJISI 3apsiIKA cMapT(OHOB.
[Ipr Hanuuuy pelmeTKH KaTylleK JaHHAs TEeXHOJOIus oOecreurBaeT Takke TMOKOCTh MECTOIOJOXKEHUS
KaTYyIIKH IPUEMHHUKA OTHOCUTENBHO IepelaTuhKa.

PUCYHOK 2

IIpumep 6;10Kk-cxembl cucteMbl BIID Ha 0ocHOBe MATHUTHOH HHAYKIIMH
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Report SM.2303-02
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3.1.2  Texuouorus BIID Ha 0cHOBe MATHUTHOTO Pe30HAHCA

BIID Ha ocHOBE MarHUTHOTO pe30HaHca Ha3biBaeTcs Takxke BIID co cimaboii cBs3wio. TeopeTndeckast OCHOBA
MAaHHOTO METOJa Ha OCHOBE MAarHWTHOTO pe3oHaHca ObpUta BHepBble paspaborana B 2005 romy B
MaccauyceTcKOM TEXHOJIOTMYECKOM HMHCTHTYTE, U TH TEOPHH ObUIM SKCIIEPUMEHTAIBHO TOJTBEPIKIICHbI
B 2007 roxy. B aTomM MeTose NCTIONB3YIOTCS KaTyIIKa U KOHACHCATOP B KAYeCTBE Pe30HATOPA, MEPEJAIOIIEeT0o
ANEKTPUIECKYI0 JHEPTHI0 B MOMEHT JJIEKTPOMAarHWTHOTO PE30HAaHCA MEXIy KaTyIIKOW TepenaTdynka u
KaTyIIKOW MpUeMHHKa (CBS3b M0 MarHUTHOMY pe3oHaHcy). [Ipu cormacoBaHMH 4acTOTHI pe3oHaHca 00eux
KaTyIIeK ¢ BBICOKUM KO3 PHUIreHToM Q 3JEKTPOIHEPTUsl MOKET MepeiaBaThcs Ha OONBIIOE PACCTOSIHUE TIPU
ciaboii cBsi3u Mexay Karymkamu. Mcmonssys BIID Ha 0cHOBE MarHUTHOTO PE30HAHCA, MOYKHO OCYIIECTBIISATh
nepeavy JIeKTPOIHEPTHH Ha PACCTOSHUE IO HECKOJIBKUX METPOB.

DTa TEXHOJIOrHus 00eCIeYnBaeT TaK)Ke THOKOCTD PasMCHIICHUA KaTyIIKU ITPUEMHHUKA OTHOCUTCIIBHO KaTyIlIKKU
nepeaaTynka. HpaKTI/IIICCKI/Ie TEXHUYCCKUEC HO,Z[pO6HOCTI/I OCBCLICHBI B pa3JIMYHBIX TCXHUYCCKUX JOKYMCHTAX,
mampumep, http://www.mit.edu/~soljacic/wireless_power.html u http://www.rezence.com/.

PUCYHOK 3

Ipumep 6710K-cxembl cucteMbl BIID Ha 0cHOBe MATHUTHOTO pe30HaHCa

TIpueMHbIiT pe3oHaTOp Biiok npuema suepruu (PRU)
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Report SM.2303-03

3.1.3 BIID Ha ocHOBe €eMKOCTHOI CBA3H

Cucrema BIID Ha OoCHOBE €MKOCTHOW CBS3M MMEET B CBOEM COCTaBe JBa Habopa AJIEKTPOJIOB, M B Hell
HE UCIIOJIB3YIOTCSl KaTYIIKH, Kak B cuctemMax BIID MarHWTHOTO THIa. DHEprus NepenaeTcs depes Iojie
MHAYKIIMY, CO3/TaBAEMOE CBS3bI0 IBYX HA0OOPOB 3J1eKTp0o10B. CrcTeMa Ha OCHOBE €MKOCTHOM CBs3M 00J1a/1aeT
CJIEYIOINMU MpenmMyIecTBamu. Ha prucyHakax 4 u 5 mpuBeeHbl COOTBETCTBEHHO OJIOK-CXeMa CHCTEMBI U ee
THUIIOBAs CTPYKTYpa.

1) CucremMa Ha OCHOBE EMKOCTHOH CBA3M 00ECIe4YHMBaeT CBOOOAY TOPHU3OHTAIBHOTO IOJOKCHUS
C MIPOCTOM B UCTIOJIH30BAHUU CUCTEMOM 3apsIKH JJIsl KOHEYHBIX IOTPEOUTEIICH.

2) B cucreme Mexay nepenaTdMKOM W NPUEMHHUKOM MOXET HCIOJb30BATHCS OYEHb TOHKHU
(menee 0,2 MM) 3J€KTPOJ, UTO JeNaeT BO3MOXKHBIM HHTETPALIMIO B TOHKHE MOOMJIbHBIE yCTPOICTBA.

3) B 30He OecrnpoBOJHOW Mepenadyn dHEPrud He MPOMCXOJUT HarpeBa. DTO O3HAYaeT, YTO B 30HE
OecIpoBOIHOM Mepeayn SHEPTHH TeMIepaTypa He MOHUMAETCS, TO €CTh aKKYMYJISITOP 3allUIleH
OT HarpeBa, Ja)ke eCi yCTPOHCTBO Pa3MEIIeHO MOOIU30CTH.

4) VYPpoBeHb U3Iy4EHUs] 3JEKTPUUYECKOTO OISl HU3KUK Onarofapsi CTPYKType CHCTEMBI CBS3H.
DJeKTpUUECKOe 110JIE CO3IAETCSI MEKTPOAAMH VISl IIepe/ladun SHEPrHH.


http://www.mit.edu/~soljacic/wireless_power.html
http://www.mit.edu/~soljacic/wireless_power.html
http://www.mit.edu/~soljacic/wireless_power.html
http://www.rezence.com/
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PUCVYHOK 4

Bbiaok-cxema cucrembl BIID Ha ocHOBe eMKOCTHOI CBSI3H
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Report SM.2303-04
PUCYHOK 5

Tunosasi CTPyKTypa CHCTeMbI HA OCHOBEe eMKOCTHOM CBSI3H

MoOmIBHOE YCTPOHCTBO

Barapest
DnexTpox
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YCTpOICTBO
DNeKTpobI A1t
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OneKTpHIecKoe nole
DnexTpon 3a3eMICHUA

Report SM.2303-05

3.2 Jist ObITOBBIX NPUOOPOB

WHayKoOHHBIE HMCTOYHMKM IUTAaHUS (TMEepeJaTyMKH) MOTYT OBITh OTAEIbHBIMU yCTPOHCTBAMH HIIH
BCTPaMBaThCA B KyXOHHBIE CTOJICHTHHIIBI MU OO€/IeHHBIE CTONBI. B 3THX mepenaTdnkax MOXeT COYeTaThCs
BIID k npubopy ¢ TpaAWLMOHHBIM WHAYKIHOHHBIM HAarpeBOM.

s OBITOBOrO NPUMEHEHHsI YPOBEHb MOIIHOCTH, KaK IPAaBUJIO, COCTABISAET BEIMYUHY 10 HECKOJBKHX
KHIJIOBATT, HArpy3Ka MOKET OBITH C 3JIEKTPOIIPUBOOM MIIM HarpeBaTeNbHOTO THIA. ByayIue mpoaykTs! OyayT
MOJJIEP’KUBATh MOIITHOCTH OoJiee 2 KBT, U B HacToslIIee BpeMs UCCIIEIYIOTCSl HOBBIE IPOSKTHBIE PE/TIOKCHUS
JUTs OECIPOBOJHBIX KYXOHHBIX IPUOOPOB.

Y4uThIBask UCIOIH30BaHNE BRICOKOW MOIIIHOCTH B OBITY, MPEAIOYTHTEIHHBIMA SBJISIOTCS YaCTOTHI IMOPSIKA
JIECATKOB KHJIOTEPII.

Kak mnpaBuio, HCHONB3YIOTCS BBICOKOHAIEXKHBIE YCTPOMCTBA, TaKWe Kak OWMOJSIPHBIE TPaH3UCTOPHI
¢ m3oaupoBaHHbIM 3aTBOpoM (BTU3), u atn ycTpoiictBa padoratoT B Auanazone yactot 10-100 k[,
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Wznenune, mpuMeHseMoe Ha KyxHE, JOJDKHO OTBeYaTh TpeOOBaHUSM MO OE30MaCHOCTH W YPOBHSIM
3JIEKTPOMArHUTHBIX TTosiel (OMII). M1 ocHOBHO# BOMIPOC 3aKIIFOYAETCS B TOM, UTO TIEPEIATINK JOJHKEH OBITh
JIETKUM W HEOOJBIINM T10 Pa3Mepy, MPUTOIHBIM JUIS pa3MelleHus Ha KyXHe, Hapsay ¢ TeM, YTO OH JIOJDKCH

OBbITH HEOPOrUM. PaccTosiHHE MEXKTy MEepeIaTInKOM U MPUEMHUKOM, KaK MPEIIoiaracTcsi, OyaeT MeHbIIe
10 cm.

Ha pucynkax 6 n 7 moka3aHbl MpUMephl OECIPOBOIHBIX KYXOHHBIX AIJIEKTPOIIPHOOPOB, KOTOPHIE BCKOpE
MOSIBATCS HA PBHIHKE.

PHUCVYHOK 6

BecnpoBoaHbIe KyXOHHBIE 3J1¢KTPONPHOOPLI

-7’

1
|
-
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Mukcep ¢ cIIbHOM CBSI3bIO PucoBapka ¢ cuinbHOI CBSI3bIO

Report SM.2303-06

Cuctemsl BIID yxe UHTErpupyrOTCS B JIMHEHKH MPOLYKTOB, OCHAIIEHHBIX MMaHEIIMU Ha MOIYIPOBOIHUKAX
n KK, npumepbl KOTOPBIX MOKa3aHbl HA HUYKECTIEIYIOIINX PUCYHKAX.

PUCYHOK 7

BapuaHTBI HCIIO0JIL30BaHUS JIsl JIMHEEK MPOAYKTOB ¢ NaHesiMu Ha noJynpoBoaHukax u KK u kyxonnsix cucrem BI1D

Concept of Wireless Hybrid Kitchen

5
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¢ BIID nuneiikun mponykros Ha JKK) ¢ BIID nuHe#kn NpoxyKToB Ha (3ona kyxHu ¢ BIID B kBaprupe)

OJIy P OBOAHUKOBBIX MaTrepuanay

Report SM.2303-07

3.3 Jas anexkTpoMoouei

BecnipoBoanas nepenaya 3uepruu nocpeactsoM MarautHoro nois (MIT-BIID) sBnsercs onHUM W3 TIaBHBIX
BOIIPOCOB B TPYyIINax Mo cranjapTu3anuu, Takux kak MOK/TK69/PT'7 u SAE J2954TF, kacaromuxcs BI1D
st OM, Brurrodast III'OM, XOTs CyIecTByeT HECKOIBKO THIIOB MeTo0B bITD. MII-BIID mis OM u III'OM
BKIJIFOYAIOT M WMHIYKIIMOHHBIH M MarHUTHO-PE30HAHCHBIN THUIBL. DJIEKTPOIHEPTHUs MOXKET 3(PPeKTHBHO
nepeaaBaThCsl OT NEPBUYHON HA BTOPUYHYIO KATYIIKY C MOMOIIbI0 MAarHUTHOTO TOJS, UCIIONb3Ys PE30HAHC
MEXTy KaTYITKOH ¥ KOHICHCATOPOM.
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HJBI OXHNAACMBIX HpI/IMCHeHI/If/’I MacCaXXKUPCKUX aBTOMOOUIIEH MNPUHUMAIOTCA CIICAYIONIUC aCIICKThI.

1)
2)
3)
4)

5)

6)

7)
8)
9)

IIpumenenne BIID — mepegada 3IIeKTPOIHEPTHH OT IECKTPUICCKON PO3ETKH B JKUJIOM ITOMEIICHUH
W/WIK OT OOLIECTBEHHOTO UCTOYHHUKA 3JIeKTpodHepruu Ha OM u [ITI'OM.

Mecto wucronp3oBanus bIID — B XHIBIX MOMaX, MHOTOKBApTHUPHBIX JOMax, Ha OOIIECTBECHHBIX
CTOSHKAX U T. .

Ucmonp30BaHne 3NEKTpUYECTBA B aBTOMOOWIISIX — BCE JJIEKTPOOOOPYIOBaHWE, TaKoe
KaK aKKyMYJISTOPBI, KOMIIBIOTEPHI, BO3AYIIHBIC KOHAUIIMOHEPHI U T. 1.

IIpumepsr MecTa ucronb3oBanusa bIID — mpuMep 11 mMaccaKUPCKUX aBTOMOOMIICH MpeacTaBieH Ha
pHCYyHKE 8.

Merton BIID — cucrema BIID mis SM/TII'OM umMeet B cBOeM cocTaBe HE MeHee JIByX Karymiek. OHa
SBIISICTCSl TEPBHUYHBIM YCTPOWCTBOM, JpYras — BTOPHYHBIM YCTPOHCTBOM. OIEKTPOIHEPTHS
MepeacTcs OT MEPBUYHOTO HA BTOPUYHOE YCTPOMCTBO C MOMOIIIBE) MArHUTHOTO TIOTOKA/TIOJSL.

MecTormonoxeHus: yCTpOHCTBa (MECTOITOIOKEHUE KATYIIIKH):

d) TEepBHYHOE YCTPOWCTBO — HA 3eMJIe/B YIIIyOJICHUHU HA 3eMIIC;

b) BTOpUYHOE YCTPOICTBO — HIKHSISI TOBEPXHOCTH aBTOMOOMIISL.

Bo3aymnslii 3a30p MexAy NEPBUYHOM U BTOPUYHOM KaTymkaMu — MeHee 30 cm.
[Mpumep knacca MomHOCTH Niepenaun — 3 kBT, 6 kBt u 20 kBT.

be3onacHocTe — mepBUYHOE YCTPOWCTBO MOXET HAUMHATH Mepenady 3HEPruH, TOJBKO €Clu
BTOPUYHOE YCTPOICTBO pacmojiokeHo B Hajmjexamied mans bIID 3one. IlepBuuHoe ycTpoHcTBO
JOJDKHO IPEKPaTUTh Nepeaady, €CiM CI0KHO MOAACPKUBAaTh 0€30MaCHOCTD IIepeIadH.

PUCVYHOK 8
Hpumep cucrems! BIID pas IM/IITOM

BecnpoBoHas cBA3b st ynpapieHus
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Pe3ynsrar MosieTMpOBaHNs MATHUTHOTO TIOJISt BOKPYT cucTeMbl BITD

Report SM.2303-08

Jis BoskIeHUs1 OOJIBIIETPY3HBIX aBTOMOOHIIEH, TAKMX KaK 3JICKTPOOYCHI, HHPPACTPYKTYpa CUCTEMBbI IOJHKHA
OBITh BCTPOCHA B IUIACTUHBI U3 IIOJIOCOBOM 3JIEKTPOTEXHUYECKON CTadM B JIOPOKHOM IIOJIOTHE, KOTOPBIE
MepelaloT C IOMOIIBI0 MArHUTHOTO TIOJS OSHEPIHi0 Ha BbIIICyKa3aHHbIE ABTOMOOWJIM, ITMTAEMbIC
OT aKKyMYJIATOpHOU OaTapen. Takoi aBTOOYC MOXXET MEPEMEIIATHCS O AIEKTPOTEXHUYSCKUM IUIACTHHAM,
HE JieTiasi OCTAHOBOK JUISl 3apSJIKH SHEPTUEH, M OH HA3bIBACTCS DICKTPOMOOHIIEM C OECKOHTAKTHOW 3aps KO
(BMB3). Kpome Toro, aBTo0yC MOXKET 3apsKaThCsl B HEMOABMIKHOM IOJIOXKEHUHM Ha aBTOOYCHOM OCTaHOBKE
WK B aBTOOYCHOM Mapke. ABTOOYC ¢ OSCKOHTAKTHOM 3apsiIKOoW B IapKe OTAbIXa WM B TOPOJE SIBIISIETCS
MEepPBOM B MUPE CUCTEMOM, B KOTOpoi DM paboTaer B KauecTBe OOJBIIETPYy3HOTO TPAHCIIOPTHOTO CPEICTRA.
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PUCYHOK 9

TexHn4Yeckne XapaKTePUCTHKHU JIEKTPOMOOUIISA ¢ 6eCKOHTAKTHOI 3apAaKoii
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q?OpMI/IpOBaHPIe MarHUTHOTO II0JI1 B PE30HAHCE

M arHuTHBIH Hwuskoe 3HaueHne

TR e Huskoe 3HaueHHE H0TO B (apazesx Tenepupyemoe
LIS SR (11D OXO/AT 110 BO3AYXY) (mmayknus) HanpsisKeHne

Report SM.2303-09

KimroueBsiM st cucrembl bBIID B acmekte yBenmudeHWss MOIMHOCTH #  3(PPEKTHBHOCTH SBISETCA
KOHCTPYHPOBAHUE MAarHUTHOTO I0JIS1 OT NEPEAAoiel K NPUEeMHOM KaTyIIKe.

Bo-mepBbIx, mist obecriedeHus] BBHICOKOM MOIIHOCTH M 3P (EKTHBHOCTH MAarHUTHOE IOJIe IOJDKHO OBITH
B pPE30HAHCE, KOTOPBIN MOTyYaeTCs IyTeM HUCIIOIb30BAHMS PE3OHAHCHBIX ITEPEAatoIeii M IPHEMHOM KaTyIIekK.

Bo-BTOpHIX, ClIeIyeT KOHTPOJINPOBATh (POPMY MarHUTHOTO TOJISL, UCTIONIB3YSI AJIsl TOTO MarHUTHBIN MaTepuall,
TaKOH KakK eppUTOBbIC CEPIICUHUKH, C TEM YTOOBI 00ECIIEUNTh MUHUMAIBHBIA MATHUTHBIM PE30HAHC HA Iy TH
MarHUTHOTO TIOJIS [T YMEHBIICHUS! YTEYKH MarHUTHOTO TOJS M JOCTMOXKEHHs 0oJjiee BHICOKOH MOIIHOCTH
nepeavH.

DTa TeXHOJIOTHs Ha3bIBaeTCst (POPMHUPOBAHKE MarHUTHOTO 1moJist B pe3onance — SMFIR (shaped magnetic field
in resonance).

PUCYHOK 10

IIpumep 31eKTPOMOOHIA ¢ 0ECKOHTAKTHOM 3apsAaKOil

Report SM.2303-10
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4 Cocrosinne cranpapruzanuu BIIJ B mupe
4.1 HanuonajJbHble OPraHu3anuu Mo pa3padoTke CTAHAAPTOB
411 Kuraii

B Kurtae CCSA (Kuraiickas accoumanus 1o CTaHAapTaM B 00JacTH CBS3HM) BbIpa0aThIBaeT CTAHIAPTHI AJIS
MEPEHOCHBIX YCTPOUCTB, TakuX kak MoOmibHbIe cTaHimu. B 2009 rogy TK9 CCSA Obu1 HaYaT HOBBIH IPOCKT,
MpeayCcMaTpUBAIOIMK OTYET MO pe3yibTaTaM HcclieoBaHuil "VccrnenoBaHusi TEXHOIOTHH OecIipoBOTHON
MoJjauu SHEPruu B OMmKkHEeM mosie”. DTOT mpoeKT Obll 3aBepuieH B Mapte 2012 rona, U mo ero uroram ObLI
COCTaBJICH MIPOEKT I10 UCCIIEIOBAHUIO TEXHOJIOTUH OecripoBogHOM nmoaaun Heprun. B 2011 rogy TK9 CCSA
ObLIO pa3paboTaHo 1B HOBBIX MPOEKTOB CTAHAAPTOB: 1) METOMBI OLIGHKHU 3JIEKTpOMarHuTHEIX nosier (OMII)
Uit 6ecripoBOAHBIX MCTOUYHMKOB muTanust (WPS); 2) HopMbl siekrpomarHutHoi coBMmecTuMoctu (OMC)
u Meto el u3Mepenuit aast WPS. Otu 1Ba ctangapTa OyayT BCKope OmyOJIUKOBaHBI.

B HacTosIee BpeMs CyIIeCTBYIOT TPY HOBBIX CTaHIAPTa, KACAIOIIMXCS TCXHUUECKUX TPeOOBAaHUI U METOJIOB
ucneitanuii (Yacte 1: O0miee; yacts 2: CuibHas CBs3b; 4acTh 3: becnpoBoiHas nepeaya SHSPruu Ha OCHOBE
pe3oHaHca), ¥ Ha 3aBepILAIOIIEM dTarle HaXOJUTCs COCTaBlICHHE MPOeKTa TpeboBaHuit kK Oe3onacHocTr. Yucno
peann3yeMbIX MIPOEKTOB MO Pa3pabOTKe CTAaHIAPTOB, CBA3aHHBIX ¢ OECIPOBOAHOM Mepeaveii SHepruu, OyaeT
YBCJINYUBATLCA. HCHGBLIMI/I IPOAYKTaMH SBJIAKOTCA ayauo-, BHUICO- H My.]II:TPIMCI[HfIHLIC yCTpOfICTBEl,
000pyToBaHKE HA OCHOBE MH()OPMAIMOHHBIX TEXHOJIOTHI U yCTPOUCTBA 3JICKTPOCBS3H.

[Ipeameramu 3THX CTAaHIAPTOB SIBISIOTCS XapaKTEPUCTUKH, paAUOCIeKTp M uHTepdeiic. [Inanupyercs, uyro
9TH CTaHJAPTHI HE OYAYT 3aTparuBaTh NpaB HHTEIICKTYyalbHON COOCTBEHHOCTH. B 11eoM Mana BEeposITHOCTh
TOTO, YTO ATU CTAHAAPTHI CTAHYT 0053aTEIHHBIMH.

CraHmapThl MOTYT ONpPECISATh HOBBIC JIOTOTHITBI, YKa3bIBAIOIIME, K KakoW YacTu craHmapra (dactu 2/3)
OTHOCHUTCS JaHHBIN IIPOYKT.

Komuccust nammonansHOM anmMuuuctpaiuu Kurtas mno crapmaptuszammu (SAC) miaHupyer co3naTh
Texnnyeckuil komuteT HanmoHanbHOU cranaapTu3anuu (TK) mo WPS. ConelictBue okasbiBaeT Kuraiickas
akamemusi uccienoBanuit B obmactu  anektpocBszu  (CATR)  MunuctepcTBa  MPOMBIIUICHHOCTH
1 uHpopMamoHHbIX TexHosioruit (MIIT).

Ha stoT TK Bo31m0skeHa 3a1aua pa3paOOTKH HAIIMOHAIBHBIX CTaHAApTOB 110 WPS 111 MOOMITBHBIX TeneOHOB,
000pyZIOBaHHS HA OCHOBE MH(POPMAIIMOHHBIX TEXHOIOTUH, ay/TN0-, BUAEO- U MyJIbTUMEAUUHBIX YCTPOHCTB.

VYuuThiBas TUIaH W/WIK TpaduK pa3paboTKH CTAHAAPTOB/PYKOBOISINNX YKa3aHHI/HOPMATUBHBIX aKTOB B
CCSA, crargaptsl mo OMC u OMII O6ynyt Bckope omyOinMKOBaHbI. Y TBEP)KACHBI CTAaHAAPTHI TEXHHYSCKHX
TpeOoBaHUi U TpeOOBaHUIT OGE30MACHOCTH.

B Hos0pe 2013 rona B Kutae Obina coznana HannonansHast OPC, opueHTHpOBaHHAS HA OBITOBBIE YCTPOMCTBA
¢ OecnpoBOJHBIM MUTAHHEM, U B €€ IUTaHaX pa3paboTKa HAI[MOHAIBHBIX CTaHAapTOB. Kpome Toro, B 3Toi
OpTaHu3aIny 00CYKAAI0TCS TAKKE U IPYTHE BOIPOCHL, HalTpuMep 0€30MacHOCTh U pabovre XapaKTepUCTUKH.

4.1.2 SInonus

Pabouas rpynmna no BIID dopyma no mmpokononocHoi OecipoBoaHoii cBsizu Anonun (BWF) 3anumaercs
COCTaBJIEHHEM IPOEKTOB TEXHMUYECKUX cTaHAapToB bIID ¢ mcnonp3zoBaHneM NpoekToB MnpoTokonos ARIB
(Accounanuy MpOMBILIICHHBIX ¥ KOMMEPYECKUX NPEeANpUsiTHid B obsactu panuocsszu). Habop mpoexros
CTaHAapToB, paspaboranublii BWF, nampaBnen ARIB Ha yrtBepxknenune. BWF mpoen yrmyOnennoe
TEXHUUYECKOE HccaenoBanHue crekrpa BIID s Bcex mpumenenuit n texHosnoruid. B 2015 rogy ARIB
YTBEpWIIAa B KAYECTBE AMOHCKUX CTAHIAPTOB cieaytomue TexHonoruu bIID.

ARIB STD-T113 V1.1 Cucremsl OecipoBOIHON Tiepeladun SHEPTHH

Yacte 1. Cucremsl GecipoBOJHON TMEpenadd SHEPTHH Ha OCHOBE €MKOCTHOW CBSA3HM C HCIIOJIb30BAaHUEM
gacToTsl 400 kI'1

Yacte 2. CucteMsl OecripoBOJHOH mepeadu SHEpruu AJsl MOOMIIBHBIX YCTPOWCTB HA OCHOBE MarHUTHOM
CBS3H C HCIIOJIB30BaHUEM 4acTOThI 6,78 MI't

Yactp 3. CucreMsl 6CCHpOBO,Z[HOf/1 nepeaayn SHEpruu i MOOHMIIBHBIX YCTpOﬁCTB Ha OCHOBC
HOBerHOCTHOﬁ CBs3U C UCIIOJIB30BAHUCM MHUKPOBOJIHOBOI'O 3JICKTPOMAIrHUTHOI'O TTOJIA
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Hapsiny ¢ pa3zpaboTkoii u OLeHKOH crnenuuKanuii paAuoBOJH U TepeJadn SHEPTUH paccMaTpUBalOTCs
TaKXe MEXaHU3MBI NIepeJaull CUTHAJIM3alKy yrpasiaeHus. Eciau npenycMaTpuBaeTcs: BBIXOJ Ha I100aIbHbINA
PBIHOK, TIIATEIBHO U3Yy4aeTCs BOIIPOC IJI00AIBHOTO COITIaCOBaHMS CIIEKTPA.

B urone 2013 rona mis menu MuHucTepcTBa BHyTpeHHUX Aei U ¢Bsizd (MIC) o pykoBOACTBY pa3paboTKon
HOBBIX HOPMaTUBHBIX akToOB Aiis bI1D B pamkax [logxomurera MIC 10 3eKTpOMarHUTHOMY U3ITYUYCHHIO IS
WCTIONB30BaHMS PaHOBOJIH OblIa co3/laHa pabodast rpymnmna o 6ecipoBogHol nepenade sHeprun (PI-BI1D).
OcuHoBubiME 3a1a4amu PI'-BI1D sBustoTes uccnegoanus nojoc 9actoT Aiig bIID u cocymectBoBanue bIID
¢ netictByromumu cuctemamu. C yderoMm pe3yiabTatoB padotel PIT Coser MIC mo uHbopManuu u CBsi3u
YTBEpAWI OTYET MO pernamenrtanuu BIID, xotopseiit Obu1 omyonukoBan B 2015 rony. bonee mompoOHas
nHpopMmarus npencrasneHa B riase 6. B ARIB STD-T113 yka3aHsl HOBbIE TpaBWjia YCTaHOBJICHHS
COOTBETCTBHSI.

413 Kopen

MunuctepctBo Hayku, UKT n nepcnekruBHoro mmanupoBanust (MSIP) u ero HamumonansHoe areHTCTBO
uccnenoBaHuii B obmactu  paxuocBszn  (RRA)  sBisiroTcss  rocynapCTBEHHBIMH — yUPEXKIEHHSIMHU,
OTBETCTBEHHbIMH 3a peryiaupoBanus BIID B Kopee. OcHOBHBIE OpraHuzanuu IO CTaHOApTHU3ALUM,
pa3pabatsiBaronue cranaapTsl A bI1D, ykazansl B Tabnuie 1.

TABJIMIA 1

Pa6ora no cranaaptusauuu B Kopee

HauMeHnoBanue URL Cocrosinue
KATS http://www.kats.go.kr/en kats/ [pomomxkaercs
— VYnpaBieHue 3apsaaKOi HECKOIBKUX
YCTpOICTB
KWPF http://www.kwpf.org [pomomxkaercst

— Crekrp, oTHOCsMicAa k BIID

— PerymupoBanue, otHOcsmeecs k BIID
— BIID Ha ocHOBE MarHUTHOTO PE30HAHCA
— BIID Ha ocHOBE MarHUTHOM MHIIYKLUUHU
3aBepLIeHo

— ClieHapu¥ UCTIOTb30BAHUS

— CueHapuu 00CITy)KUBaHHS

— OyHKIMOHAIBHBIE TPEOOBAHUS

— Csa3p B npenenax nosocsl anst bI19D

— Kontpons B nensix ynpasinenus: bIID

TTA http://www.tta.or.kr/English/index.jsp 3aBepIeHo
— CL[eHapI/II/I HUCIIOJIb30BAaHUA

— Cuenapun o0cITy>KUBaHUS

—  DddeKkTUBHOCTh

— Ounenka

— Csa3b B npeaenax noJiocst st bI1D

— Kontpons B nensix ynpasienust bI19
IIponomxaercs

— BIID Ha ocHOBE MarHUTHOI'O Pe30HAHCA

— BIID Ha ocHOBE MarHUTHON MHIIYKLUUHU
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4.2 MesxkayHapoaHbie H perHOHATbHbIE OPraHNu3anuu

B Tabnune 2 ykaszas psa MeXAyHapOAHBIX U PETHOHAIBHBIX OPraHU3aLuil, 3aHUMAIOIINXCS CTaHIapTU3auei
BIID, 1 ux coOTBETCTBYIOIIAS IEATEIHHOCTD.

TABJIMLIA 2

MeskayHapoaHble U perHoHAIbHbIe OPraHN3aluN, 3aHNMAaIecs Bonpocamu bBITD

HaunmenoBanue
opraHu3anuu

JesiTeJibHOCTH

ATCD
(Azmnarcko-
TuxookeaHckoe
€00011eCTBO
31EKTPOCBA3H)

B ¢espane 2016 roga I'pymma ATCD mo 6ecmpoBogHOii cBsizu (AWG) mpuctymmia
K MCCIICJOBAHUAM B LIEJIAX MOAT0TOBKH Pexomenmannu ATCD no auamna3zoHaMm 4acToT Ui
BIID 6e3 ucnonp30BaHus JTyda ISt MOOMIIBHBIX YCTPOWCTB.

AWG mpuctynmna Kk paspaborke ordera ATCD mo amamazoHaM — 4acToT,
npeaHa3HadeHHBIM 11 BIID 6e3 mcmonb30BaHUs JTyda IS AJIEKTPOMOOMIIeH, KOTOPBIN
TUTAHUPYETCS 3aBepIIUTh B ceHTsI0pe 2017 roma,  Ha cBoeM 20-M coOpaHum (CEHTIAOPH
2016 roma) cormacoBaina ero mepBOHavYalIbHYIO CTPYKTYpy. Kpome Toro, AWG HamepeHa
MPOBECTH UCCIIE0BAHMUS LIS PEIOCTAaBICHUS] HH(POPMAIMU 1 HEOOXOAUMOH MOIEPIKKH
ynenam ATCD B xozme ux noarotoBku k BKP-19 mo mnynkry mnoBectku nams 9.1,
Bompoc 9.1.6.

B nomonHeHue k BhImIeykazaHHBIM MepomnpusaTisiM B 2017 roxy Obut 3aBepiieH padounit
nokymeHT "Hoseiii oTyer ATCD o ycimyram ¥ IpUMEHEHHUSIM TEXHOJIOTMH OeCIIPOBOAHON
nepenaun sHeprun (BI1D)" ¢ nobaBieHweM MIMPOKOro crekTpa uHpopManuu u
pe3yJIbTaTOB UCCIIEA0BaHUMN

HK13 MCO-T

B pamkax Bompoca 1/13 MCD3-T paspabarsiBactcst [oGaenerne Y WPT "Venyru
C MpUMeHEHHeM OeCcITPOBOAHOM Mepeaayy YHepPriu”, OXBaTHIBAIOIEE CIEAYIONIHE TEMBI:
—  ompeneneHue NOHATH "yciyra ¢ npumeHenuem bIID";

—  MOJEJNb ycIyT ¢ npuMeHeHuem BI1J;

—  CIICHapHHM UCIIOJIb30BaHU yCIyT ¢ MpuMeHeHueM BIID.

B MCD-T Y.WPT onucansl pa3nu4Hble CIEHAPUH MPEIOCTABICHUS  YCIYyT
C HCIoNb30BaHNeM TexHosoruu BIID g co3maHus CTPYKTYpHl yCIyT, BKIIOUYAIOMIEH
ayTeHTH(UKAIHMIO 0JIb30BATEIs/yCTPONUCTBA, YIIPaBIICHHUE YCIIyraMH, yueT, 00ecriedeHue

6e3omacHocTu U T. A. OCHOBHas ILI€Jb — OINPEACIUTh CTPYKTYPY Ul IPEJOCTABICHUS
ycayr BIID

CUCIIP
(MesxnyHapoaHbIit
CIELUAJIBHBII KOMUTET
0 PaHOTIOMEXaM)

O6cyxneraneMm BorpocoB BIID 3anumaercs I[IK-B CUCIIP (momexu, OTHOCSIIUECS
K paguodacrorHoit [IHM-ammapaType 1 K BO3LyITHBIM JIMHISM 3JICKTPOIIepeaadu, U T. II.).
BIID paccmatpuBatoT u apyrue [1IK: D (anekTpuueckoe/3aeKTPOHHOE 000pyI0BaHHE Ha
TPAHCIOPTHBIX cpeacTBax), F (ObITOBas TEXHHUKA, OCBETUTEIHLHOE 000PYIOBAHKE U T. [1.) U
I (obopynoBanue MH(POPMAIMOHHBIX TEXHOJOTHH, MYJIbTHMEIHIHHOE 00OpPYIOBaHHE U
PazuOTIPUEMHUKH).

B utone 2014 rona I1K-B chopmupoana LeneByro rpynmny (B Hactosiee Bpemst CI'4)
Ut paspaboTku crenudukaruii. Oxunaercs, 4o nomnpaska K CUCIIP 11 ans BKIrOUeHUS
TpeOOBaHMII MO M3IY4YeHUsIM B YacToTHOM nauanazoHe 9-150 k[ anst cuitoBoid
anexktpoHuku bBIID, Brmowas »snexTpomobwim, OyaeT omyOiIMKOBaHA He MO3THEE
2019 roxa.

Cnenyer ormetuts, 4to CHCIIP 11 oTtHOCHTCS K ipuMeHeHusM [THM, B HacTosIee Bpemst
B PP otcyrcTByet momoca ITHM s quanazona 9—150 kI

TK100 M3K

I'pynma  MOK/TK100/TA15  paspabaTtbiBaeT  MEXIyHApOAHBIE  ITyOJIMKauu
mo OecripoBomHOW — mepemade SHeprum  (BIID) g MyNBTUMETUHHBIX — CHCTEM
1 000py/ZIOBaHNUs, a TaKXKe 110 COBMECTUMOCTH MEXAY (DYHKIHMSIMHU Iepelaud U IpHeMa
BIID.

MDO3K omy6nukoBana oquH cranaapt 6ecnpoBoHoii nepenaun sueprun (IEC PAS 63095
Edl) u rotoBur k myonukaunu Bropoi (IEC 63028 Edl). IEC PAS 63095 ompenenser
KCII0/Ib30BaHKe 4acToT B auamna3one 87-205 kI'u, a IEC 63028 — ncrons30BaHKe YaCTOTHI
6,78 MI'm. MDK TK100/TA1S pekomernnyer MCD  mommepxkaTh — IMOAXOJSIIUI
COTJIACOBAHHBIM 4YacTOTHBIN Auana3oH g BIID, MoMHOCTBIO COOTBETCTBYIOIIUN ATHUM
JByM ctangaptam MOK
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TABJINIIA 2 (npodonsicenue)

HaunmenoBanue
OpraHu3anuu

JesiTeJibHOCTH

TK106 M3OK

— Cos3manel HOBBIe paboume rpymmel — PIT 8 "PaccmoTpeHme METOHOB OIECHKH
KOHTAKTHOTO TOKa C TOYKH 3PCHUS BO3ICHCTBUS DJIEKTPHYECKHX, MAarHHTHBIX
1 3JICKTPOMArHUTHHIX 1oJieii Ha yenoBeka" u PI'9 B orHomenun BII3.

—  "PaccMmoTpeHHe METOJIOB OLIEHKU OecripoBoaHo nepenaun sHepruu (BI19) ¢ Touku
3peHHsT BO3ACHCTBHS 3JIEKTPHUYCCKUX, MAarHUTHBIX M DJICKTPOMAarHUTHBIX MOJIEH
Ha 4yenoBeka”

IEC 61980
(MDK/TK69/PT'7)

PI'7 M3OK/TK69 (smexTpoMoOMaM U rpy30BbIe dNIEKTpoKapbl) coBMectHo ¢ ICO/TK22
(aBTOMOOMITH) 00Cy*)maeT BIID s TpaHCIOPTHBIX CPENCTB.

— IEC 61980-1. O6ume TpeboBanms (omybnmrkoBaHo B urone 2015 roga).
— IEC 61980-2. Cps13p (B cTagmu pa3pabOTKH).

— IEC 61980-3. [Ilepemaua
(B cTamuu pa3paboTKH).

B IEC 61980-3 auamna3on 85 xI'11 (81,3990 x['11) Oyaer onpeneseH Kak 4acToTa CUCTEMBI
JUIS JIETKOBBIX aBTOMOOMJICH M IPY30BBIX aBTOMOOWMIIEH MaJloi rpy30H0ABEMHOCTH.

OHEprun MoCpeACTBOM MarHuTHOIro 10JI1

K xoniy 2017 rona ruianupyercs uzganue TC (texaudyeckux crnenudukarmii) [IEC 61980-
3 u IEC 61980-2. Kpome Toro, k koHiy 2018 roma oxumaeTcst myOauKamus 2-ro u3aanus
IEC 61980-1

1SO 19363
(MICOITK22/
TIK37/JPT19363)

ISO 19363: BecmpoBomHas mepemadya SHEPTUM ITOCPEACTBOM MArHUTHOTO IIONS —
TpeboBanus o 6e30MacHOCTH U (PyHKINOHAIBHON COBMECTUMOCTH:

— JPT19363 co3nman B Hayase 2014 roxaa;

—  [peaHa3Ha4YeH JJIs Pa3pabOTKHU CTaHIapTa, B KOTOPOM YCTaHABIMBAIOTCS TPEOOBAHUS
K OOKOBBIM 4YacCTsIM aBTOMOOMJIS;

—  tecHas cunxponusanus ¢ [IEC 61980 u SAE J2954.

Juamazon 85 x['m (81,39-90 x['m) ompeneneH Kak 4YacTOTa CHCTEMBI IS JIETKOBBIX

aBTOMOOWMIIEH 1 TPY30BBIX aBTOMOOMIICH Maoi rpy30IOA-EMHOCTH.

OC (obmenocrymHas cnenudukaius) Opiia omyoaukoBaHa B ssHBape 2017 rona, a 3aTeM

nocienyer ooHoBieHne MC (MeXayHapoJHOTO cTaHAapTa) K KoHIty 2018 roxa

OTKI1/TIK6
NCO/MBK

OTKI/TIK6 MCO/MDK pa3pabarsiBaeT BHYTPUIONOCHBIH NHpPOTOKON ypoBHer PHY
n MAC BIID:

—  HampaBiieHHe paboTsl yTBepskaeHo B stHBape 2012 rona
—  pacmpocTtpaHnsiercst BMecTe ¢ pabounm nokymeHrom (WD)

TK BOP
ETCH

— TK B3P ETCHU onybnukoBan texuudeckuii otdetr (TR 103 409), o3arnaBieHHbIH
"CucremHbIi cripaBouHblii 1okyMeHT (SRdoc); "Cucrembl GecripoBoJHOM nepenadu
sHepruu (BIID) mna snextpomoOmnedn (OM), paborarone B MOJOCE YaCTOT
79-90 kI'u". ITocne pacemorpenust ECC CEINT noxymenta SRAOC 6611 oy GiinkoBaH
order ECC 289 "Cuctremsr OecnpoBognoil mnepemaum sHeprum (BIID) mna
anekrpomobmiieit (OM), paborarorme B mojoce yacror 79-90 k['m". B cramuu
noAroToBKu Haxoautcs nobasnenne k Otuery ECC 289 o "BiusHIM HeXelaTeIbHBIX
u3nydeHuit ot BII2-OM Ha pagnociyx0s".

— B cenrsa6pe 2017 roma TK BOP ETCH omy0GmmkoBanm HOBBIH COTJIACOBAHHBIN
cranmapt (EN 303 417), kotopsiii oxBarbhiBaeT Bce BHIbI cucTeM BIID (B3ameH
EN 300 330 "Hecneuuduyeckne ycTpoicTBa Majoro paauyca qeicTBus', KOTOPBIi B
MIPOLIUIOM HCIIOJIB30BAJICA TNPHUMEHHUTENbHO K cuctemMaMm bIID, HO Oosbire He
npumensiercsi Kk obopynosanuto BI1D). B cranmapre EN 303 417 onpenensrorcs
TEXHUYECKNE XapPAKTEPUCTUKH W METOJbl M3MEPEHMs Ul CUCTEM OecHpOBOJIHOM
nepenaun sHepruu (bI1D) ¢ ucnonp30BaHUEM TEXHOJIOTHH, HE MPEIYCMaTPUBAIOIIHX
repefady C IOMOIIBIO PaJMOYAaCTOTHOrO JIyda, B auana3zoHax yactor 19-21 k',
59-61 k['m, 79-90 kI, 100-300«lm, 67656795 «k[m. OmnyGnUKOBaHHEII
B 2017 romy nmokyment ETCHU (TR 103493) oxBarbiBaeT  TEeXHHYECKUE
crerupuKauu 1 XapakrepucTuku cucteM BIID, xpome BIID-DOM, paboTaromux
Ha yactoTax Huke 30 MI'u. On ucnonesyercst PI'-PC CEITT/ECC B uensx uzy4yeHus
BO3MOXKHOCTH COCYIIIECTBOBaHUS
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TABJINIIA 2 (npodonsicenue)

HaumenoBanue
JesiTeJibHOCTH
OpraHu3anum
CTA CTA R6-WG22 (bectipoBosHas repeada SHEprun). Jta padodas rpymnma pa3padaTsiBacT
(Acconmarus CTaHAAPTHl, PEKOMEHIYEMYIO NPAKTHKy M COIIyTCTBYIOIINE JOKYMEHTHI, CBSI3aHHBIC
MOTPEONTETHCKIX ¢ 6ecipoBogHOI nepemadeii sueprun. Ona pa3zpadorana moxkymeHT ANSI/CTA-2042.1-B
TEXHOJIOTHIN) "I'moccapuii TepMHHOB B 0071acTH OECTIPOBOAHOM Iepenadn sHeprun’. B maHHBII MOMEHT
ona paboraer Ham CTA-2042.3 "Meroasl mmepeHus 3()(EKTHBHOCTH W MOITHOCTH
B PEXIME OKHIaHUsI OSCIPOBOAHOM Niepeaadn YHeprun'
SAE B 2010 roxy 6s11a coznana LleneBas rpynma SAE International J2954™ 1o GecripoBoaHON
(O6rmecTBO mepegade  IHEPTUM  UIA  JJCKTPOMOOWIed W TOA3apshHKaeMBIX — THOPHIHBIX
ABTOMOOMITBHBIX AIIEKTPOMOOHIIEH.
MHKCHEPOB) B okraope 2020 roma SAE International omyOmukoBanma cranmapt SAE J2954

"BecripoBomHass ~ mepemawa  JHEPrUM A DJIEKTPOMOOMIEH/Tom3apsiKaeMBIX
3JIEKTPOMOOMIIEH MaJloi TPy30MOABEMHOCTH W METOIOJIOTHS COTJIACOBAHUS'", KOTOPBIH
ycraHaBimBaeT quanaszoH 85 k[ (79-90 k['11) B kauecTBe 0OIIETO YaCTOTHOTO THAMa30Ha
Uil OecrpoBONHON Tepeqaddl SHEPTUH JUIA BCEX TPAHCIOPTHBIX CPEACTB Mallod
Ipy30I0IbEMHOCTH MOITHOCTHIO 10 11,1 kBT (C BO3MOXHBIM HOBBIIIICHUEM B OyIyIIEM 110
60 kBT). B aTOM cTangaprTe ykazaHsl TpU Kjacca MOIIHOCTH (110 3,7 kBT, 1o 7,7 kBT u 10
11,1 xBT). [Ina Oyaymux nepecMOTpOB NPHBEACHBI ele ABa Kiacca 0ojee BBICOKHX
ypoBHel MolHoCTH 10 60 KBT.

SAE International — 310 MexayHapomHas acconmaimsa, OOBemUHsIOmAs OoJee
128 000 nH)KeHEepOB U TEXHUYECKHUX CIELUAIUCTOB a9POKOCMHUYECKON, aBTOMOOMIBHOM U
ABTOTPAHCIOPTHOM MPOMBIIIICHHOCTH.

Cwm. https://www.sae.org/standards/content/j2954 202010/

Anbsac AirFuel

HexomMmepueckuii MeXyHapOIHBIH KOHCOPLUYM, co3aaHHbIi B 2015 rony B pesynbrare
cimsians A4WP u PMA.

Anbsinc AirFuel (AFA) nponosmkaer u paciiupsier BCe BUABI JEATEILHOCTH, KOTOPBIE
Bemuck B A4WP u PMA. Crneundukanum, semymeHHsle A4WP u  PMA,
HEMOCPE/ICTBEHHO NMPUHSATHI B KauecTBe crienudukanuii Anpsirca AirFuel.

AFA pabortaer Hax cranaapramu bI1D B cieayromux 001acTax:

— unaykrusHag bI13D (BIID Ha ocHOBe MarHUTHON MHIYKIIUH);

—  pesonancHas BIID (BIID Ha ocHOBe MarHUTHOTO Pe30HAHCA);

—  OeckonrakTHas BI1D;

—  uHOpaCTPyKTypa.

Osxupaercs, uTo crnenudukanus 6a30BOH CHCTEMbI OECIPOBOAHOW Mepelnayd dHEPruu

Ha ocHoBe pesoHanca (BSS) AirFuel Gyaer omyGnukoBaHa B KadecTBe CTaHIAapTa
IEC 63028 Ed1 B utone 2017 rona

A4WP

A4WP pazpabortana crnemuduranuto BIID ¢ mcnonp3oBaHHEM HEW3IYYAIOUICH CBS3H
Ha OCHOBE MarHUTHOTO pPe30HaHCa MaJIoi 1 cpeJHeN AaabHOCTH (CHIIbHAS CBSI3b HA OCHOBE
pe3onanca) (BIID ciaboii cBs3m).

—  OcHoBHas TexHHYecKas crnenudukaus 3apepureHa B 2012 romy.
—  Brinyiuena texuuueckas cnenuduraius (Bepcus 1) B susape 2013 roga.
B aroii cienmpukanym onpenensercs padbota Ha gactote 6,78 MI 1.

B 2015 rony npowmsonuio ciusaue A4WP ¢ PMA, B pesynbrare dero 0bur 00pa3oBaH
Aunpsiac AirFuel
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TABJINIIA 2 (oxonuanue)

HaunmenoBanue
OpraHu3anuu

JesiTeJibHOCTH

PMA

OnexTposHepreruueckuii  anbsac (PMA) — 3T0 HeKOMMepYecKas MEXIyHapOoIHas
oTpacieBasi OpraHm3anys, padoTaromas B 00JacTH TEXHOJIOTHH OSCTIPOBOIHON ITepenadn
SHEpPTUH, BKIIOYas 3apsAOKy YCTPOHCTB, o0opymoBaHHBIX Oatapesmu. C MoMeHTa
ocHoBanuss B 2012romy PMA OpicTpo pa3BHBaeTCS B Pa3NHYHBIX OTPACIIX
MPOMBIIIICHHOCTH, BKJIFOYas JNIEKTPOCBSI3b, JIEKTPOOBITOBBIE puoopHl,
aBTOMOOWJIECTPOCHNE, PO3HUYHYIO TOPTOBIIO, MEOENb, MOBEPXHOCTH U MHOTOE JIPYTOeC.
Poctr m ycmex PMA 0OOBACHSIOTCS YHUKAIBHBIM MOAXOIOM K O0ECHEYCHHIO
MOBCEMECTHOTO PAaCHpPOCTPAaHEHUs] OECIpOBOJHONW IepeAayd SHEPrud TaMm, TAe 3TO
HanOonee HEOOXOAMMO TOTPEeOHTENsIM, a Takke YHOpHOW paboTOH M NpeNaHHOCTHIO
YJICHOB aJIbsHCA.

B 2015 rony PMA o6wsenunnics ¢ A4WP ¢ obpasoBanmnem AnbsHca AirFuel

WPC

OcHoBannbiii B 2008 rony KoncopruuyM OecnpoBOAHON 3JIEKTPOMarHUTHON JHEPrHU
MPOKIAIBIBACT IyTh K OCCIPOBOAHON 3apsiike, Mpezaras OTKPBITBIA CTaHAApT.
Ero paboTa cocpenoTodeHa Ha PEMICHHWAX C CIIIBHONH HHIYKIMOHHOHM CBSI3bIO pa3HbBIX
ypoBHe# MormHocTH OT 5 10 15 BT 111 MoOunbHOW OecripoBOJHON Hepenayr dHEPruu
MOIIHOCTBIO 710 1 KBT B 351eKTpOOBITOBBIE MPUOOPHI.

Ha Be6-caiite KoHcopimyma mpencTaBieH coucok ero 219 4neHoB, a Takke MepedeHb
668 cepTuUIIMPOBAHHBIX M3JEIHH, BKIIOYAs MPHHAUICKHOCTH, 3apsSAHBIC YCTpOiicTBa
U TIPUOOPHL.

— B utone 2010 rona Opina BeITyIIeHa TexHUYecKas cnenudukanyst (Qi ver.1).
Crneunduxanus Qi onyonukosana kak IEC PAS 63095 Ed1.

Crnennduranus Qi "Cucrema GeCpoOBOIAHON Tepeaay dHEPrHU Kiacca MoufHoctd 0"
omnpezenserT uHTepdenc Mexay MepeaaTinkoM M NPUEMHUKOM SHEPIUH, TO €CTh MEXIY
0a30BBIMH CTAaHIUAMH Kiacca MommHocTd 0 W MOOWIBHBIME ycTpoicTBamu. Kitacc
MorrHocTH 0 — 3T0 0003HaueHue BIID it yCTpOHCTB ¢ IUIOCKOM MOBEPXHOCTHIO, TAKUX
Kak 3apsIHble yCTpOiicTBa, MOOWIBHBIE TeNe(OHBI, IUIAHIIECTHI, BHACOKAMEPHI
U aKKyMYIIITOpHBIE OaTapeun, 6a3oBoro mpoduist MomHocTH (< 5 BT) U pacmmpeHHOTro
npodpuns MomHOCTH (X 15 BT1). OHa ompenenser pabOTy B [OWAa30HE YacTOT
87205 kI'x

PI'-BII5 CIK
(Kuraii—Anonus—
Kopes)

Pa6ouas rpynma o BIIO cobpanus CJK 1o nHGOpMaIMOHHBIM TEXHOIOTHSIM.

PacmipocTpanser nHpopmaIuio B peruoHe g u3ydeHus u obcnemoBanust BIID manoit
Y BBICOKOHM MOIIIHOCTH.

— B anpene 2013 rona Beinyuien rexuuueckuid oryet 1 CJK mo BIID.
—  Becnoii 2014 roga BeinyieH texundeckuit oryer 2 CJK nmo BIID.
— B wmae 2015 roaa Beimyniesn texaudeckuit otuet 3 CJK mo BIID

421 CHCHP M3K

C peryisiTopHOM TOUYKH

oOpa3oM:

3peaus CHUCIIP MOK Moxer moapasnenuTs npumeHeHus bIID cremyromum

a) npumenenus BIID, obecnieunBatomye GecipoBOIHYIO Tiepeiauy SHEprUu Ha KOHKPETHOW paboueit
yactore 0e3 JONOIHUTENHHON QYHKIMK TIepe/iadn TaHHBIX;

b) npumenenus BI19J, B kotoprix yactora (monoca yactor) BIID ucnons3yercst 11 AONOIHUTENEHOR
(GYHKIWY Nepeauyl JaHHBIX WIH CBSI3U ¢ BTOPHYHBIM yCTPOHCTBOM;

C) npumeHeHus: bIID, B KOTOPBIX HCHONB3YIOTCA IPYTHE YACTOTHI, OTIIMYHBIE OT HUCIONb3YyEMBIX IS
BIID, nisa nomoaHUTENEHON GYHKITUN TIepeIadu TaHHBIX WU CBS3H C BTOPUYHBIM YCTPOMCTBOM.

C touku 3penust CUCIIP (3amuTa npuemMa painoCUTHAIIOB) HE CYIIECTBYET HEOOXOANMOCTH B MPOBEJCHUI
pasnuuuii Mexay npumeHeHusMu bBIID, ykasanHeIMM B myHKTax a) u b). B oboux ciydasx OCHOBY
noreHnuana paauornomex (RFI) takux npumenennii BIID cocTaBUT TONBKO MX OCHOBHAS (YHKIUS, TO €CTh
OecrnpoBO/IHAs Mepesiava SHEPTUH Ha JaHHOM 9acToTe (WM B JaHHOM MOJIOCE YacToT).
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VYuuteiBas, uro crangaptel CUCIIP yxe obecrieunBaroT MOIHBIN KOMIUIEKT HOPM U METOJIOB U3MEPEHHI AJIs
KOHTPOJIA 32 TI0JIe3HBIMHU (OCHOBHBIMH ), HEXKENATEIbHBIMA U TOOOYHBIMH H3ITy9EeHUSIMU OT ITprMeHenuit bI1D,
YKa3aHHBIX B IIYHKTaX a) U b), MBI yO€XKIEHBI, 9TO TOCTATOYHO MPOCTO MPUMEHSTH 3TH CTaHAapThL. OUeBUIHO,
YTO 3TH CTAaHIAPThI MOTYT HMCIOJB30BaThCI B HOPMATHBaX, Kacaromuxcs obmeir DMC snekTpuyeckoro u
3IIEKTPOHHOTO 000pyI0BaHus, Kak Hanpumep it [IHM-npumenennii.

Jua mpumenennit bI1D, yka3aHHBIX B IyHKTE C), BBIIIE, CYMIECTBYIOINE HOPMEI, Kacaromuecs obmeid IMC,
JOJDKHBI TO-TIPEKHEMY TMPUMCHSITBCS B OTHOIICHUU OCHOBHOM (yHKimu BIID (BKItOUas HONOTHUTEIHHYIO
(hYHKIUIO TTepeiavyn JaHHBIX, €CIM TAKOBas BBITIOIHACTCS, COTJIACHO MYHKTY b), Bhimie. He3aBucumo ot 3Toro
TaKk)ke MOTYT MPUMEHATHCS PETJIAMEHTHI PaInOCBsI3U K JII000H panuonepenade JaHHBIX MW PAIHOCBI3H Ha
9acToTax, OTIMYaronuxcs oT 4actoTel BIID. B 3ToM cirydae MOTYT yYHTHIBAaThCA B TOM YHCJIE CTaHIAPTHI
OMC u (QyHKIMOHAIBHBIC CTAHIAPTHI I Paauo000pymoBaHus. Bcerma JomKHA BBIMTOJHATHCS OICHKA
o011ero moTeHIMaNa paaronomMex npuMeHernid bI13, yka3aHHBIX B MyHKTE C), BHIIIE, B HHTEPECAX 3aIUTHI
paawonpreMa B IEJIOM M COBMECTHMOCTH/COCYIIECTBOBAHUS C IPYTMMH NPUMEHEHHUSIMH WIIH CIIy>KOaMu
paarocBs3u. OJTa OICHKA JOJDKHA BKIIIOYaTh NpPUMEHEHHE cooTBeTcTBYoIero cranmapra CHUCIIP wu
crarnapra(oB) OMC u (QyHKIMOHATBHBIX CTAHIAAPTOB B OTHOUICHUM IPEIHA3HAYCHHBIX JUIS PaJHOCBS3U
KOMIIOHEHTOB WJIH MoayJeil cuctemsl BIID.

OOBIYHBIM TOPSIAKOM MPUMEHEHHUS! 3TUX CTaHAApTOB OYJET WCIONB30BaHHE UX IS CePTH(PHKAIMOHHBIX
UCTIBITaHWH. B 3aBUCUMOCTH OT HAMOHANBHOW WM PErMOHAJIbHOW HOPMATUBHOW 0a3bl pe3yJbTaThl TAKHX
CepTU(UKALMOHHBIX HCIBITAHMA MOTYT Jajiee MCIIOJIb30BaThCsi B KauyecTBE OCHOBBI AJISI OJOOpEHUs TuIa
CepTU(PUKALMOHHBIM YUPESKACHUEM WM A OPYTUX THIIOB OLIEHOK COOTBETCTBHSI WM 3asBICHUH O
COOTBETCTBHH.

[pemnoxenne CUCIIP 1o ximaccudukanmuy  3IEKTPOHHOTO — OOOPYMOBAaHHS — DIEKTPOIUTAHHA,
ocywectisitomero bBIID, u nns nmpumenenus crangaptoB uznydeHuss CHUCIIP MOK B permonanbHOR
W/WJIM HAIlMOHAJIBHONH HOPMATHUBHOM 0a3e mpHBEEeHO B Ta0IuUIE 3. DTO MPEIOKCHNUE JCHCTBUTEIBHO TaKKe
st npumenenuii BI1D B pamkxax CHUCIIP 14-1 (6biToBBIE TPHOOPHI, SIEKTPOUHCTPYMEHTBI U aHAIOTUYHAS
anmapatypa), CUCIIP 15 (smekrpoocBeturensHoe obopyaoBanue) u CHUCIIP 32 (mympTuMenuitHOe
Y BellareIbHOe MprueMHoe ooopyaoanue). s Hux cebuika Ha CUCIIP 11 (ITHM-o6opynoBaHue) ToikHa
OBITH 3aMEHEHa Ha CCBUTKY Ha 3TH cooTBeTcTBYylomme cranaaptel CUCIIP.

CUCIIP HnamepeH pacmmpuTh cdepy NpUMEHEHHs TpeOOBaHMH K BJIEKTPOHHOMY 00OpYJOBaHHIO
anektponuranus ¢ BIID B pamkxax CUCIIP 11, mpenycMaTtpuBas onpeieeHHbIE COOTBETCTBYIOIINE TONPaBKU
B OyxyieM, ¢ TeM 4ToObl 0xBaTuTh npumeHeHus BI1D B pamkax CUCIIP 14-1, CUCIIP 15 u CUCIIP 32.
Bo u3bexxanue ny6nupoBanus padboT chepa MpUMEHEHUS KQKI0r0 CTaHAapTa KOOPAUHUPYETCS CIEAYIOIINM
o0pazom.
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IMoapo6uas kaaccupuranus CooTBeTcTBYIOIIIHE .
Kaaccnpukanus OTBeTCTBEHHBIH Cocrosinne
eJIeBBIX ofJacTeii (cepa mpuvenenus COOTBETCTRYIOMMX Craniaprpl MOAKOMHUTET adot mo BIID
! cranpapros CUCIIP) CHCIIP . P
IIpoMemiieHHOE 060pYIOBaHHE -
Hayunoe obopynoBanue -
MeauiHCKOE 000py10BaHUE —
CHUCIIP 11 B
Ob6opynoBanue, Vaxe oxBaueHO
HE 0XBaYCHHOE
JOPYTHMH CTaHIapTaMU
CUCTIP
BriToBBIC TPHOOPH! 1 IIpoext
IEKTPOHHCTPYMEHTEI Komurera (CD)
CUCTIP 14-1 pacmpocTpaHeH
B MIOHE
2017 roma
BritoBas F
[THM- TeXHUKA DIeKTPOOCBETUTEIILHOE W3menenus
) o0opyaoBaHKe oyayT
CUCIIP 15 BKJIFOYEHBI
B u3nanue 9
(2018 ron)
UT-o060pynoBanue, [poekt
MyJbTUMENA Komurera (CD)
U IPUEMHUKH CUCTIP 32 | Oyner
pacopocTpaHeH
B 2017 rony
Amnanormydele | CHioBast SJIEKTPOHUKA [Ipoekr
LeNu BIID (Brumtouast KOMUTETA JUIs
3apsHOE YCTPOUCTBO TOJIOCOBAHHUS
IUTSL DTIEKTPOMOOHIIS ) cucrp 11 B (CDV) 6yner
pacopocTpaHeH
B 2017 rony
ABTOMOO 0 aTe €HHETO Ccropa CHCIIP 12 D (Emie He HauaT)
BTOMOOWITH, JIOJIKH M ABUTATENN BHYTPEHHETO CTOPAHHUS HE HA4ar
> SO A yp P CHCIIP 36 -

(*) Tpumenennst [THM knaccuUUUPYIOTCS B COOTBETCTBHH C ONpe/ielicHueM, npuBeieHHbIM B myHkTe 1.15 Cratsu 1 Pernamenta
PaguoCBsI3H.

B nacrosimee  Bpemss Toipko CHCIIP 11 obecneunBaer mnonHbeld HaOop TpeOOBaHUI K H3IyYCHHSIM
JUIsE cepTU(UKAIIMOHHBIX UCTbITaHui ipuMeHeHuit BI1D B auanazone ot 150 k['1y 1o 1 I'T wum o 18 I'T'
COOTBETCTBEHHO.

CHUCIIP 3Haer 06 obmem npobene B cBoux crangaptax CUCIIP, KoTopblii cBS3aH ¢ KOHTPOJIEM HaBOIUMBIX
Y U3JIy4aeMbIX momex ot obopymoanus bI1D B auanazone 9—150 k', KoHTpoIb 3TUX M3ITy4YeHUH SBISICTCS
Ba)XHBIM BOITPOCOM, €CJIH paccMaTpuBaemoe obopyaoBanue BI1D dakrtudecku Mcmonb3yeT OCHOBHBIE WIIU
pabouue 4acTOThI, pacpeieIeHHbIC B JAHHOM AMANa30He YacToT.

CHUCIIP/B npunsu pewmieHne yTouHUTh kinaccugukamuio rpynnsl 2 B CUCIIP 11, ¢ TeM 4To0Bl BKIIOYHUTH
obopynosanue BI13, cnenyrommm oOpa3om:

o0opyoBaHue rpynisl 2 — rpymma 2 BKItoyaeT Bee paguodactoTaeie [IHM-ycTpoiicTBa, B KOTOPBIX
HaMEPEHHO CO37AaeTCSI W HWCIONB3YETCS WM TOJBKO HCIIONB3YETCS pPaIdovacTOTHAS SHEPTHS
B auamnaszone 4acToT oT 9 k't 10 400 I'T'x B hopme 371eKTPOMArHUTHOTO U3/ Iy UYCHHS, MHTYKIIHOHHOM
W/WJIH eMKOCTHOM CBSI3M JUIA 1esiel 00padOTKHU MaTepUaIOB, HHCTIEKITUW/aHAITN3a WITH JIJIS TIepeladn
3JIEKTPOMArHUTHOM SHEPIHH.

Oro wu3MeHeHHoe ompezencHue coxepkurcs B jpokymenre CHUCIIP 11 wu3n. 6.0 (urons 2015 roga).
OHO BKJIIOYAET:

a) paciMpeHHOe ¥ 3aKOHYEHHOE OIIpeIeJIeHne 000PYA0BaHUS TPYIIIHI 2, COIEpIKaIIel TaKKe BCE THITHI
AJIEKTPOHHOTO 000pyA0BaHus ekTponuTanus ¢ bI1J;

b) HaOOp HOPM HM3IYYEHHUS M METOJOB HW3MEPEHMs, COIJIACOBAHHBIA JUIS  BBIIOJHEHUS
CepTU(PUKANMOHHBIX UCTIBITAHUH IEKTPOHHOTO 000pyI0BaHus deKkTponutanus ¢ bI13.
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Cnenyer otmeruth, uro cranmaptel CHUCIIP mpencraBisioT co0oOl COYETaHWE MPUTOIHBIX METOIIOB
W3MEpPEeHMd M COOTBETCTBYIOIIMX HOPM Ui JOMYCTHMBIX HABOJWMBIX W/WIM H3Iy9aeMbBIX IIOMEX B
MPUMEHSIEMOM PaauodacToTHOM nuana3one. s obopynoBanus rpynmst 2 B CUCIIP 11 Takue TpeGoBanus
B HacTosIlee BpeMs ompeneicHbl B auanazoHe oT 150 k[ qo 18 [T, Dt TpeGoBaHus ObLIM BBEICHBI
Bu3ganuu 3.0 (1997 rom) CUCIIP 11, m ¢ Tex TOp HCHONB3YIOTCS JUIS 3allUThl PagHOCIyXk0 OT
[THM-o6opynoBanns, a Takke Kak oOmue TpeOOBaHHS IO 3JIEKTPOMArHUTHOW coBMecTUMOCTH. OHH
MPUMEHSIOTCS TaKXKE KO BCEM THUIIAaM 3JICKTPOHHOTO 00opynoBaHMs 3nekTpornutanus ¢ b1, B HacTosiiee
BpeMs aBTOMATHYECKHU.

CUCIIP HacTOATENFHO PEKOMEHAYET MPU3HABATH OTUYETHI O CEPTUPHUKAIIMOHHBIX HCIBITAHHUSAX ITPH MPOBEPKE
cootBeTcTBHs ATHM TpeboBanusM CUCIIP k u3imydennto B kauecTBe 0100peHMs THIA A1 MpuMeHernid bI1O,
OCHAIIICHHBIX M HEOCHAIIIEHHBIX JOMOJHUTEILHON (PYHKIIMEH Nepeiaun TaHHBIX WIH CBSI3U Ha TOM JKE YaCTOTe
BIID (cm. Takxke cayvau | u 2 B Tabnuie 3).

TABJIMLIA 3

Pexomenpanus CUCIIP no kaaccnpukanum 3JIeKTPOHHOr0 000pyA0BAHMSA 3JIEKTPONUTAHNA,
odecneynBalolero 6ecnpopoanyio nepeaayqy sueprum (bIIJ), u HCNOJABL30BAHUIO CTAHAAPTOB
IMC-nzayuennii CUCIIP B pernoHaIbHOI W/WJIM HAMOHAJILHOH HOPMAaTHBHOI 0a3e

CooTtBercT- I[IpumeHuMbIe 00s13aTe/IbHbIE
. ByIOLLAs Jlpyrue cnennpuicaunu, Taie Tpe0OBaHMs/CTAHAAPTHI
Cayuaid npuMeHsieMble
HOpPMATHBHAs
6a3a peryJsiTOpHbIMH OPraHaMHu SMIT 3IMC PaIHOCB3L
1 OMC Pexomenpanms MCD-R SM.1056 IEC 63211 MOBK/CUCIIP 11 H/J
Cucremsl BITD PP MCA-R (IEC 62479) rpymmna 2
6e3 hyHKIUU st [THM- (unu 6oee
Tnepenadu JaHHBIX | 060pyJ0BaHHSA CrenUaIbHbINA
WA CBSI3H crangaptT MOK
Ha TIPOJYKTBI,
€CJIM UMEeTCs)
2 OMC Pexomennarmsa MCD-R SM.1056 IEC 62311 MDOK/CUCTIP 11 | Tlpumenenue
Cucremst BITD PP MCH-R (IEC 62479) rpymmna 2 He 00513aTeIbHO
¢ pyHkumeit st [THM- (um Gosee
nepeaadn JaHHbIX o6opy;[0]3a]—{]/1;[ CHeHHaJ‘ILHLIﬁ
WJIN CBSI3HU cranaaptr MOK
Ha 4acToTe Ha IPOJYKTBHI,
neperayy SHePrun €CJIN UMEEeTCs)
3 OMC J111s okOHYaTEeNBHO OlleHKU noTeHnurana paguornomex (RFI), o0ycnoBnmuBaemoro GpyHKImei
Cucremsr bI1D PP MCDP-R  |BIID anexTponHO# crcTeMbl anekTponutanus ¢ bI1D, pekoMeHayeTcs: IpUMEHEHNE TTPaBHIT
¢ QpyHKIHEH it [THM- Uit cimydas 1 u/wmm ciaydast 2
nepeaavn TaHHbIX 060py JIOBaHUA
WITH CBA3H -
1A HACTOTE OddextnBHOE |J[N1  OKOHYATENHHOH  OLEHKHM  (YHKIUM } (Ha OCHOBE PaJMOCBA3M) Iepeauu
(mmtmoﬁ’ WCTIOJIb30BAHUE |CHUTHAJIOB/YIIPABICHHUS H/HIH CBSI3H DJIEKTPOHHON CUCTEMBI eKkTporuTtanus ¢ BI13 moryt B
OT 4ACTOTHI PU-cnekTpa  |gomosiHeHHE NPUMEHSTHCS HALMOHAILHAS W/WIM DETMOHANbHAs HOpMaTHBHas 0asa
Hepean sHeprHH PP MCD-R  |(Hampumep, oOueHKa Mg  JIMICH3UPOBAHUS /WM COOTBETCTBHS),  OTHOCSIIAsICS
st [THM-  |K 90 (eKTHBHOMY MCIIOIB30BaHHIO PAJMOYACTOTHOTO CIIeKTpa. J{iisl UCIIBITaHUi THIIa MOTYT
000pyioBaHus |HUCIOJIB30BATBECSL  COOTBETCTBYIOIIME HALMOHAIbHBIC ¥ PETHOHANBHBIC —CTaHAAPTHI
obopynoBaHUS ~ pamuocBs3d, HampuMep cormacHo  Orwery MCD-R SM.2153

(ycTpoiicTBa paIHoCBS31 MAJIOTO paanyca IeHCTBHS)

Cnyuait 3. Ecnmm pabotra oGopynoBanus bIID compoBokmaeTcss mepemavedl NaHHBIX WM CBS3BIO
C UCIOJIb30BAHMEM YACTOTHI, OTIUYAIONICHCS OT 9aCcTOTHI, UcmosibdyeMoit aist BIID, Toraa:

a) onpeaencHHbM B cranaapte CHUCIIP Ha cooTBeTCTBYIOIIEE 000pPYIOBaHKE, B IESAX YCTAHOBICHHS
MPE3YMITIIUH COOTBETCTBHUS CYIISCTBYIONIEH HAIMOHAIBHOW W/MJIM PErHMOHAIbHOW HOPMATHBHOM
b6aze mo OMC cormacHo Pexomenmarmu MCD-R SM.1056 B oTHOIIEHHMM JTHOOBIX IOJE3HBIX,
HEXENATeNLHBIX M MOOOYHBIX W3IYYCHUH, SBISIOMUXCA pe3yiabTaroM bIID B paamodacToTHOM
Jrana3oHe;


https://www.itu.int/rec/R-REC-SM/recommendation.asp?lang=en&parent=R-REC-SM.1056
https://www.itu.int/rec/R-REC-SM/recommendation.asp?lang=en&parent=R-REC-SM.1056
https://www.itu.int/pub/R-REP-SM/publications.aspx?lang=en&parent=R-REP-SM.2153
https://www.itu.int/rec/R-REC-SM/recommendation.asp?lang=en&parent=R-REC-SM.1056
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b) CIIelyeT paccMaTpuBaTh COOTBETCTBUE (PYHKIMU TepeJadd NaHHBIX H/MIH CBS3U TPEOOBAHUAM IO
OMC wu (QyHKOHOHATBFHBIM TpPeOOBaHWUSAM IUISI  PAAMOOOOPYIOBAHHS,  OIPEIEICHHOTO
B HAIIMOHANBHBIX W/WIM PETHOHATBHBIX CHeUM(UKANMAX ¥ CTaHAApTax I  KOHTPOJIA
3a 3PEeKTUBHBIM HCIIOIB30BAHHEM PAJANOYACTOTHOTO CIIEKTPA, B LIEJISIX YCTAHOBJICHUS MPE3yMIILUU
COOTBETCTBHSI CYIIECTBYIOIIEH HAIMOHATHPHOW W/WIM PErHOHAIBHON HOpMaTHBHOW 0asze i
pPaIHOyCTPONCTB W PAIHOMOIYJIEH, SBISIONIMXCS 4YacTh0 WCIBITRIBaeMON cuctemsl bIID,
B OTHOIICHUH JIFOOBIX TIOJIE3HBIX, HEXKEIAaTeIbHBIX U MOOOYHBIX M3IIyUYeHHH, KOTOPBIE MOTYT OBITH
OTHECEHBI K (YHKIWHU panuornepeaayy JaHHBIX W/WIH PagHOCBSI3H.

B cnyuae 3 ucneiTeiBaemasi cuctema bIID paccmaTtpuBaeTcs Kak MHOTO(QYHKIMOHAIBFHOE O0OpYHIOBaHUE.
OnoOpeHue THma CIeAyeT BbIAABATh IPH YCIOBUHU OATBEPIKACHUS TOTO, YTO KOHKPETHBIH THIT 000py10BaHUS
BIID coorBercTByeT o00s3arenbHbIM TpeOoBaHusAM 1Mo OMC K wu3nydeHUsM (U 3al[UINEHHOCTH),
oTpesieNIeHHbIM B cooTBeTcTBytommx craHgaprax CHUCIIP (umm mpyrux crasmaprax MOK), B wactu ero
¢byakmun BIIO, cm. myHKT a). JIpyrum npeaBapuTeNbHBIM YCIOBHEM MOMYYEHHsI OJ00pEHUs THIA JTOJHKHO
OBITh TIOJITBEPIKACHUE TOTO, YTO PAIUOYCTPONCTBO MM PAAMOMOTYJIb, SBJISIONIMECS HEOThEMIIEMOM YaCThIO
cucreM bIID, cooTBeTCTBYIOT 00s3aTeNbHBIM TpeOoBaHusAM M0 OMC U (QyHKIMOHAIEHBIM TPEOOBaHUAM
B OTHOIICHUU  PaaHOO0OPYAOBAHHS,  ONPEIEICHHOTO B COOTBETCTBYIOIIUX  HAIMOHAIBHBIX WU
PETMOHANBHBIX CHeNU(UKAIMAX U CTAHAAPTAX VIS PAAN0000PYIOBaHUSI.

B mnacrosmee Bpems CHCIIP ormedaeT MBOMCTBEHHBIM MOIXOJ HAIIMOHAIBHBIX W/WJIM PETHOHAIBHBIX
PETYISITOPHBIX OpPraHoB K OMOOpPEHHWIO THMA, OIEHKE COOTBETCTBHS U JIMIICH3MPOBAHHUIO HAPSIY
C paspelnieHneM paboThI U HCIIONIb30BaHus puMeHeHnid bIID Ha mpakTuke.

B 1O Bpems Kak €BpOIEHCKUE OpPraHbl MOTYT SICHO IPEACTABUTh €AMHOE IPUMEHEHHUE EBPOIEHCKON
HOPMAaTHUBHO-TIPaBOBOW 0a3bl B OTHOIIEHWH YCTPOMCTB Manoro pamuyca neiictBus (SRD) mist ciydas 2,
®enepanphas komuccus 1o cBs3u (OKC) Coennnrennsix ltaToB AMepuky ykasana, 9To ycrpoicTtsa bI1D,
paboratorme Ha wactotax Bbime 9 k[L, MOMKHBI paccMaTpUBATHCS Kak pagHoNepelaTiuKd M,
cllefIoBaTelbHO, K HHUM TPHUMEHSIOTCS TpaBwia yactd 15 w/mmu yactu 18 mpaBun ®DKC. Konkpernas
MIPUMEHsIEMasi 4acTh 3aBHUCUT OT HOPSAKA paOOThl YCTPOWCTBA, a TAKXKE OT HAINYHMS CBS3U MEXKAY 3apSIIHBIM
YCTPONCTBOM U 3apsDKAEMBIM YCTPOMCTBOM.

B Tabnuie 4 npencrariien 0030p Tekyiued HopMatuBHOU 0a3bl EBporbl. Crienyer 3ametuth, uto TCAM,
KomuteT 1o OIICHKE COOTBETCTBHSI M HAONIOJCHUIO 32 PHIHKOM B 00JACTH 3JIEKTPOCBs3M EBpormeiickoit
KOMUCCHH, YTBEPANI Ha CBOeM cobpanuu B pepaiie 2013 roja 3TH NpeIioKeHus, BHECEHHbIC eBPONICHCKUMU
OPC CENELEC u ETCH. Takum obpazom TCAM ykazan, 4to AedcTBYyIOIIasl eBpoNeicKas HOpMaTHBHAsS
0a3a NpUMEHSETCs KO BCEM CYIIECTBYIOLIMM U OyaymuMm npuMeHenusm bI10.

Hnst cimyyas 2 3asBienust o coorBercTBur (DoC) ¢ enuHcTBeHHOH ceplikoi Ha JupexktuBy no OMC OyayT
MPUHUMATKCS U THIIA 3JIEKTPOHHOro oOopynoBaHusi muTanus BIID, ocHalIeHHOTO M HEOCHAIIEHHOTO
JIOTIOJIHUTEJIbHOM (PyHKIMEH mnepefaun AaHHbIX Ha dactore BIID, u ¢ nr000H HOMHUHAJIBHON MPOXOIHOM
MOIIHOCTBIO, TPH YCJIOBHM YTO JOEMOHCTPHpYETCs cooTBeTcTBUE oOopynoBaHus BIID TpeboBaHusM k
M3Iy4eHUIo /Il 000pyaoBaHus Tpymibl 2, omnpenenernHoro B EN 55011 (cm. cinyuaii 2a). Hapsany ¢ atum
cinyuvaii 2b  oTKpeIBaeT BO3MOXKHOCTH Juis DoC ¢ eAMHCTBEHHOW CChUIKOW Ha JIMpEeKTHBY IO
panunoobopynosanuto (RED), mpu ycinoBuum 4YTO IE€MOHCTPHPYETCS COOTBETCTBHE PacCMaTPUBAEMOI0
obopyznoBanus BIID ocHoBHBIM TpeOoBaHuSAM JUpeKTHBBI. DTO MOXET OBITH CAETAHO IIyTeM NPUMEHEHUs
COOTBETCTBYIOIIMX COTJIACOBAaHHBIX CTaHJIAPTOB, yKazaHHbIX B OdunmaibHOM XypHane EBporeiickoro
Corozal.

1 hitps://ec.europa.eu/growth/single-market/european-standards/harmonised-standards/rtte_en
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TABJIVLIA 4

EBponeiickas HopmaTuBHas 6a3a no IMC u 3pdeKTHBHOMY HCIOIH30BAHUIO
paauouactotHoro cnexkrpa (TCAM, CEPT/ERC, OPC ETCHU u CENELEC)

Cayuvaii CooTtBercT- Jpyrue cneuuduxanuu, I[Ipumenumble 00s13aTeIbHBIE
BylOIIAS TaKsKe MpPUMeHsieMble Tpe0oBaHM/CTAHAAPTHI
HOpPMAaTHBHasl PeryJsiTOPHBIMH OPraHAMU
6a3za OMII 9IMC Paguocessn
1 JupexTua OTCyTCTBYIOT EN 62311 EN 55011 H/IT
Cucremsr BI1D o OMC (EN 62479) rpyrma 2
0e3 pyHKIIN WU ApyrHe (nm Goree
Tepeiavyn JaHHBIX MPUMEHUMBIC CTICIIUATHHBIH
WU CBSI3H CTaHJAPTHI U3 CTaHIapT
OdurnmansHoro CENELEC
*KypHana EC, Ha MPOIYKTHI,
TIePEYHCIICHHbIC €CIT UMEETCS])
B pazzene
JIMpeKTUBEI IO
MaJIOMOIIHBIM
yCTpoiicTBaM
2a JupexTuBa OTCyTCTBYIOT CM. BbIIIE CM. BhIIIE [Ipumenenue
Cuctems BI1D o OMC He 00s3aTeNbHO
¢ Qpynkuuen [MPUMEYAHUE. — B Hactosiiee BpeMsi HCOBITAHUS THIA [ OJICKTPOHHOTO  00OPYIOBaHUS
MEpeavn TaHHbIX | snektponuTanus ¢ BI1D, ocHAIIEHHOr0/HEOCHAIICHHOTO IOTIOTHUTEILHOM (DYHKIHEH Mepeiavun JaHHBIX WITH
WJIA CBA3U CBA3M HAa TOH JKE YacTOTe B JMANa30HE PaJHOYacTOT, MOTYT BBIMOJHATHCS Ha ocHoBanmu EN 55011.
Ha 4acToTe

nepeiavyn SHEPTHU
(o000t quamazoH

He cymecTByeT orpaHudeHHH Ha BEIWYMHY IPOXOJHOIN MOIIHOCTH, NPH YCIOBHU YTO JIEMOHCTPUPYETCS
COOTBETCTBUE PACCMATPUBAEMOrO THIIA MPOAYKTa TPEOOBAHHMSIM K U3ITyUeHHIO, onpeeneHHsiM B EN 55011,
Oxwunaerca, yto CENELEC HauHeT nMKBHAMpPOBAThH pa3pblB B Ipenenax, ykazanHeix B EN 55011,

nepenadyn JUIS HABOJAMMBIX M M3JIydyaeMbIX ToMmex B nuanazone 9-150 k[, B 4YacTHOCTH IS BJICKTPOHHOTO
OHEPrHH) obopynoBanus anekrponutanus ¢ BIID, ncrob3yroniero OCHOBHBIE paboyne 4acTOThI, paclpeeiIeHHbIe
BOTOM juamnasoHe 4actoT. Oxwupmaercst taioke, yto CENELEC nHauHeT BBOAWTH Ipeiesbl W3ITydeHHH
Juts obopymoBanust BIID takke u B apyrux cranaaprax Ha OMC-npoayKThL.
2b RED OTCyTCTBYIOT CrannapTsl CrannapTsl DyHKIHO-
Cucremsr BITD Ha OMII Ha OMC HaJIbHBIE
¢ pynkmeit JUISl yCTPOUCTB JUISL yCTPOWCTB CTaHJapThI
nepesady JaHHBIX pagrocBszn pamrocBszu JUISl yCTPOUCTB
W CBSI3H pazuocBs3u
Ha 4acToTe
9 xI'n < monoca < 30 MI'g EN 62311 EN 301 489-1/3 EN 300 330
nepeady SHepTrun (EN 62479)
(OrpaHHYEeHHBHII 30 MI'm < nosoca < 1 I'Tnt EN 300 220
AMana3oH nepeaain 1TTu <mnonoca <40 I'Ty EN 300 440
SHEPTUM)

[NPUMEYAHMUE. — I1pu BO3MOXHOCTH JUTSA UCTIBITAHUI THITA yCTPOIMCTB Majoro pamgmyca aericteus (SRD),
KoTopele obecreunBaroT BIID u paxuonepenady TaHHBIX HJIM PaJHOCBA3b Ha TOU K€ PaAHOYacCTOTE, MOXET
ucmob3oBarhesi coueranue cranmaptoB ETCU EN 3-1 489-1/3 u cooTBeTcTBYyIOMEro ()yHKIIMOHATBHOTO
crargapTa paguocsszu ETCU.

B Hacrosmiee Bpemst Bo3MOkHOCTH UcnibiTanni Tuna 1t SRD ¢ ¢pyskuueit BIID mo-mpexxHeMy OrpaHIYeHBI
JIOCTaTOYHO HHU3KMMHU YPOBHSIMHU NpoxoaHod momHocTH. ETCU omy0OnmkoBan corinacoBaHHBIN CTaHIapT
(EN 303 417) mst Bcex BumoB cuctem BIID ¢ dyHKumel CBsI3H. ITOT COrIaCOBaHHBIH CTAHAAPT TAKIKE MOXKET
HCTIONB30BAThCS AT ONPEACIICHNUS/TIPOBEPKH U3IIydeHHH 3a npeaenamu cucteMsl BI13, koTopsie cBs3aHEI ¢
nepenayeil SHeprum.
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TABJINIIA 4 (oxonuanue)
Cayuaii CootBercT- Jpyrue cneuuduxanuu, I[IpumenumMbie ods13aTE/IbHbIE
BYIOILAS TaK:Ke MPHMeHsieMble Tpe0OBaHMSA/CTAHAAPTHI
HOPMATHBHASI | peryJsiTOpHbIMH OpPraHaMM
6a3a OMII OMC Papnocssizb
3 JupexruBa Jl1s OKOHYATEJILHOM OLIEHKM IOTEHIMala PaAHOYacTOTHBIX IIOMEX, 00YCIOBIMBAEMOrO
Cuctemsl BI1D o OMC ¢dynxuueii BIID ¢ nepenadeit nnu 6e3 nepeaadn JaHHBIX HAa TOW XKe YacTOTe, IPHUMEHSIOTCS
¢ GpyHKIHEH npaBmiIa Uist caydast | wiu ciydas 2
nepeady JaHHBIX
WM CBSI3U RED OTCYTCTBYIOT CrangapThl CrannapThl DyHK1IMO-
Ha 9acToTe, (pysKIHSA Ha OMII Ha OMC HaJIbHBIC
OTJINYHOMN pazuocBs3n) JUIsl yCTPOMCTB ZUIsL YCTPOMCTB CTaHapThI
OT YaCTOTHI pagnoCBA3U pPaanoCBA3U JUIsL yCTPOHCTB
nepefavn SHePruu PpaauoCBA3n
9 xI' < monoca < 30 MI' EN 62311 EN 301 489-1/3 EN 300 330
30 M < nosoca < 1 [Tt (EN 62479) EN 300 220
1TTu < monoca <40 I'Tn EN 300 440
IMPUMEYAHMUE. — Coueranue cranmaptoB ETCHU EN 301 489-1/3 sBasiercst U TPUMEPOM H JTOJDKHO
HCIIOJIb30BATHCS TS HCTIBITAHUI THIIA B OTHOLIEHHH MoayJieil SRD, obecrieunBaronux GyHKIHIO TTepeadn
JaHHBIX W/HJIM CBSI3M UL npoaykTa BIID, mpoXoasiero HCnbITaH!s THIIA.
B mpuHnmme MoXeT HCHOJb30BaThCS JIIOO0OH WHOW THI MPUMEHEHHS DPAIHOCBA3H, OTBCUAIOIIUM LEH
MECTHOI1 Nepenau JaHHBIX W/WIM PaauOCBA3H MEXKIY YCTPOWCTBaMH, OOPa3yIOLIMMH MECTHYIO CHCTEMY
OecnipoBoaHON nepenayn sHepruu (BI1D). B aTOM ciiydae IpUMEHSIOTCS HHBIE COYETaHUsI COTIACOBAHHBIX
(GyHKIMOHANBHBIX cTaHmaproB M cranmaproB Ha OMC ETCU, nanpumep Bluetooth > EN 300 328
u EN 301 489-1/17, B 3aBUCHMOCTH OT TEXHOJIOI'HH CBA3HU.

CUCITIP, 3auHTEepecoBaHHBIN B COTJIACOBAaHUM BCEMHUPHOM MPAKTUKH C JOTOJHUTENbHBIMA HOPMAaTHUBHBIMU
0azamMH PeTHOHAJIHLHOTO M HAIIMOHAIBHOTO YPOBHS [Tt ipuMeHeHni BIID, pekoMeHnayeT BHEOPATh MOIXO,
MIpeJIOKEeHHBIN B paMKax ciy4aes 1, 2 u 3.

Kak ykazano Beime, B CUCIIP 11 cymectByer mpoOen B 00s3aTeNbHBIX TPEOOBaHUAX K HM3ITYUYCHHUSM
B fnamna3one yactot 9-150 kI

CI'4 (OpBmas nenesas rpymma no bIID B CUCIIP/B/PI'1) B TecHom corpyaunuectse ¢ MOK/TK69/PI'7,
SAE/J2954TF u ETCU/BOP/TG28 pabdotana Han monpaBkoi k CHUCIIP 11 (u3n. 6.0), 9T0OBl BKIIOYHTH
B OTOT JOKYMEHT HOBbIE TPeOOBaHMs K W3IYYCHUIO W METOJbI MU3MEPEHHS ISl CHIIOBBIX DIIEKTPOHHBIX
ycrpoiicts BIID. Ilepsriii npoekt Komurera (CUCIIP/B/663/CD) 6511 pactnpoctpaneH B utone 2016 roaa,
a3aMedaHus 1o HeMy, mpencraBieHHble 18 HanmonanpHBIMH KomuTeTamMu (HK), Obumm obcyxnmeHsr Ha
coopannu CI'4 B HosiOpe 2016 Toma. Ot dyereipex HK moctynmno mnpeanoxenune o0 YBeIWYSHUH
[HomycTHUMOro] mpejesia u3y4aeMblX IOMeX Ha 0CHOBHOM yacTtoTe BIID st anexrpomoOmitelt, paboTarommx
B amamazoHe dactoT 79-90 k[, c 67,8 nbMkA/M no 82,8 nbmMrkA/M Ha paccrosanm 10 M. 3HaueHHe
67,8 1bMKA/M MOYTH UICHTUYHO YPOBHIO BBIXOJHOTO CHTHANA MepelaTynKa eBporeinckoro cranaapra SRD
W YPOBHSIM, TIOATBEPKICHHBIM B X0JI€ UCCIIeI0OBaHNUs BO3ieHCTBHS B IoHrn. OCHOBaHMEM /ISl IPEITIOKECHHUS
00 ocnabneHny OrpaHUYEHMs MOCTY)XWIa HEOOXOOUMOCTh OCTABUTh MECTO UIsi OyIOyIIero pa3BHTHS
TEXHOJIOTHH, HO KaKuX-TH00 KOHKPETHBIX JaHHBIX B MOJIb3Y Oa3uca B 15 nb u pe3ynbTaToB HCCiIeAOBaHUN
Bo3zeiicTBus Ha paguocBsa3h 3T HK He mpepoctaBmmu. CoOpaHne HE CMOTJIO COTJIacoBaTh KOHKPETHBIE
OTpaHWuYEHHA, W OBUIO PEUICHO BPEMEHHO HWCKIIOYUTH MpelesibHble 3HAa4eHUs W3 TPHUBEICHHON B
SISPR/B/663/CD Ttabauis! 1 kiacca B nuanazone yactor ot 9 kI'm 1o 150 kI'11, ¢ TeM 94TOOBI MOXKHO OBLIO
peann3oBaTh coriacoBaHHblie 3amMedanus o 663/CD Bo Bropom CD (SISPR/B/678/CD) ms cuctem BI1D, u
BHOBb BKJIIOYMTD B TaOJIUITY COIVIACOBAHHBIN HA0OP 3HAUCHUH B 00OJIee MO3HUM CPOK.

Bruto taxke pemeno pacrnpocrpanuts DC (SISPR/B/673/DC) ¢ mpocb0oi, agpecoBaHHON HAaLMOHAIBHBIM
KOMHTETaM, BBICKAa3aTh CBOE€ MHEHHE [0 TpENENbHOMY 3HAYeHHWIO JUIsl Kiacca B B jmamaszone vacrtor
9-150 kI'. O6a gokyMeHTa ObLTH pacrpocTpaHeHsl B ssHBape 2017 roga, u Obutk nojydeHsl MEeHus 15 HK
U JABYX MEXAyHapoAHbIX opranm3anui, Bkmtoyas EPC m MCP. Kpome Toro, moctymwio 3asBlI€HHE
o B3aumogeiicteun or MOK/TK69/PI'7 u UCO/TK22/TIK37/JPT 19363.
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Cobpanue CI'4 mpoxoauno B Tomxone (Kopest) ¢ 15 mo 18 mas 2017 roga. CI'4 npusHaia mpoeKkT KIaccoB
MOIIHOCTH 3apsaHoro ycrpoictBa BIID mia smexrpomoOumieir, koropsie paccmaTtpuBaior TK69/PI7,
HNCO/JPT 19363 u SAE J2954, uTto0s1 06€ciednTh COBMECTUMOCTD KJIACCOB MOIITHOCTH Ha MEXTyHAPOTHOM
ypoBHe. BrllieyrnoMsHyThie KOMUTETHI IO IPOYKTaM BbICKa3anu cienytouiee: "OxXugaercs, 4To ycTpoiicTa
kiaccoB BxomHoit momHocTH MF-WPT 1, 2 u 3 [MII-BIID 1, 2 u 3] OyayT HOAKIIOYATBCA K CETH
AIIEKTPONUTAHNS HHU3KOTO HANPSDHKCHUS W YCTAHABIMBATHCS B CMEIIAHHOM BHJE B JKHJIBIX HMOMEHICHUSX;
MOJKET MoTpeOoBaThes o0ecredeHue COBMECTHMOCTH MEXIy KiaccaMu'.

TABJIALIA 1
(u3 noxymenta MOK 69/485/CD(2017-02))

Kuaaccol BxoaHoi Momxanoctu MII-BITD

Knace MII-BII31 MII-BII32 MII-BII33 MII-BIT24 MII-BII35
MO('IJ:];I;’)CTB P<37 37<P<77 | 77<P<1ll | 111<P<22 P>22

BonbmuacTBo 3ameuanniit HK mo SISPR/B/678/CD He BbI3Bai BO3paskeHUI U OBLIN TIPHHSATHI.

Onnako muenuss HK mo Tabmuiie nmpeaenbHbIX 3HaUeHUH it 06opymoBanus kiaacca B (SISPR/B/673/DC) B
4acTOTHOM amarnazoHe 79-90 x['1 pasmenunuch, W NPUHATH pelieHue Obulo TpynmHo. Kak mokazaHo B
npmwiokeHusx K mokymenty SISPR/B/673/DC, mepBoHauanpHOE MPEIOKEHHOE MPEISIbHOE 3HAYCHHE
B SISPR/B/663/CD He mnpeBbIllaeT HOPMATUBHOTO YPOBHS MAarHUTHOTO TMoJsl ajist ycTtpoiictB SRD
u3 Pexomenmaiun  CEPT ERC 70-03 [3], a Taxke MOATBEPIKIACTCS MCCIEIOBAHHEM BO3ICHCTBHS,
MpoBeJieHHBIM B SmoHun ams ximacca momuocTa Hivke 7,7 kBT. CUCIIP obcyxaaer Bompoc ociabieHHs
orpannyenns Ha 15 nb Ha ocHOBe cuctemHoro crpaBouHoro mokymenta ETCU (SRdoc) TR 103 409 v1.1.1
(2016-10) "Cucremsr 6ectipoBoaHoit mepemaun suepruu (BI1D) mms smextpomoduneii (M), paboTarorue
B monoce yactoT 79-90 kI'mr".

Haxonen, 611 IpUHAT KOMIPOMHUCCHBIHN npoekT ¢ npeioskenneM CHUCIIP B nepeiitu k npoexkty Komurera
s ronocoBanus (CDV) ¢ usmeHeHusmu, NpHHATBIME Ha coOpannu CI'4. B pemenun nns CDV
YYHUTBHIBAIOTCS CICAYIOIINE COOOPAKECHUS:

— HK momxHBI OlleHUTh KOMIIPOMHUCCHOE OrpaHUdeHue JUTsl Kitacca B u obmue Borpocst BI1O;
— HK momxHBI MporonocoBaTh, HO PU 3TOM €IIIe MOTYT MPEICTaBUTh TEXHHUYECKUE 3aMEeUaHus;

— TIOJIOKUTENBHBIM PE3yJIbTaT TOJIOCOBAHUS CTAHET PYKOBOJICTBOM Ha Oynaymiee (M Uid JAPYTHX
YYacTHUKOB mpouecca, Takux kak TK9, TK69, npyrue [IK CUCIIP u T. 1.);

— OTpUIIATEILHBIN PE3yJIbTAT TOJIOCOBAHUS SIBHO MTPOJIEMOHCTPUPYET HEAOCTATKH U YKaKET TpeOyeMoe
HaIlpaBJICHUE U3MEHEHUU.

B npoexre CDV OynyT comepkaTbesi CIIEAYIOINE OCHOBHBIE ITyHKTHI.

B tabaune 5 npuenen npemraraembriit CUCIIP cimcok KaHIMIATHBIX TUANa3oHoB 9acToT ais bIID.


https://docdb.cept.org/download/25c41779-cd6e/Rec7003e.pdf
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TABJIUIIA 5

Mpenaaraembie CUCIIP kanauaaTHble 1MANa30HbI 4acTOT HIKe 150 k',
TaK:Ke HCMoJIb3yeMble 1Jis1 OecipoBoHOI nepenayu 3Hepruu (BIIJ)
(* MOTYT H3MEHHUTHCS B OyayIIEM)

IIpenenbHbIe ypOBHU
H3JIy4YeHHUs B THIIOBBIX
Tunuynoe npumenenune BIIJ HCIBITAHUSAX

B COOTBETCTBHMH
€ HACTOSILUM CTAHIAPTOM

JAunana3on yacror
(k')

JlokansHas BIIO yepe3 Bo3aymHbIH 3a30p B caHTHMETpoBOM | Cwm. myHKT 6.3 CUCIIP 11
Jmana3oHe, mpomyckaemas MOUTHOCTh 10 200 kBT —
ABTOMATH3MPOBAaHHBIC TPAHCIIOPTHBIE CHCTEMBI

Ha MPEANIPUATHAX, TPAMBAH 1 3JIEKTPUIECKUE aBTOOYCHI

19-25

Jlokanpaas BI1D "epe3 BO3MYIIHEIN 3a30p B CAHTUMETPOBOM
Jnamna3oHe, mpomyckaemas MOurHocTh 10 200 kBT —
ABTOMATU3UPOBAHHBIC TPAHCIIOPTHBIC CUCTEMBI

Ha NPEANPUSITHSX, TPAMBAH U 3JIEKTPUUECKUE aBTOOYChI

36-40

JlokanbHas BII3 yepe3 BO3ayLIHBIHN 3a30p B CAHTUMETPOBOM
Jyana3oHe, mpomyckaemas MouIHocTh 10 200 kBt —
aBTOMATH3UPOBAHHBIC TPAHCIIOPTHHIE CUCTEMBI

Ha MPEINPUATHIX, TPAMBAK U 3JICKTPUUCCKUE aBTOOYCHI

55-650

Jlokanbnas BIID uepe3 BO3AyLIHBIN 3230p B CAHTUMETPOBOM
JMana3oHe, IPOIyCKaeMasi MOIITHOCTh B JHaNa30He

70 22 KBT — muuHBIE NIEKTPHUUECKHE TTACCAXKUPCKHE
TPaHCIIOPTHBIE CPENCTBA (HATIPUMED, IEKTPOMOOHIIH),
ABTOMATH3MPOBAHHBIEC TPAHCIIOPTHHIE CHCTEMBI

Ha MPEATIPUATHAX

79-90@

ABTOMAaTU3UPOBaHHbIE TPAHCIIOPTHBIE CUCTEMBI
Ha IPEJIpUATUAX

130-135

@ CnemyeT oTMeTHTb, 4TO yactoTa 60 K[l MCTONB3yeTcs B KAYECTBE CIYKObI CTAHIAPTHBIX YACTOT M CHTHAJIOB
BpPEMEHU.

@ pennaraemprii CUCIIP xangunatHelif yacTOoTHBIM nuana3oH BIID ans cornacoBaHuss Ha BCEMHUPHOM YpPOBHE.
YacroTtHblit Auana3on 79-90 k' paccmarpuBaetcs st M.

[NPUMEYAHUE 1. — Mommuocts cuctem WPT nana Tompko ams WHQOpMAamuu W HE CBs3aHa HU C KaKUMHU
OTpPaHUYCHHUSIMH.
[MPUMEYAHUE 2. — KanaupgaTHble OUamna3oHbl YacTOT, TepedyucieHHble B 3TOW Tabmuie, OyayT NpuUBEIEHBI

B cooTBeTcTBHE ¢ OyaymMu Pekomenpanusamu MCO-R u Pemenusimu BKP tak ke, kak B Tabnuue 1.

[Tonoca uactor 79-90 xI'y cormacoBana B CHUCIIP B kauecTBe KaHAWJATHOM MOJOCHI ISl 3apsSOHBIX
ycrpoiict BIID nerkoBbix aBToMOOMIIEH AJIs1 HCIOIB30BAHMSI HA BCEMUPHON OCHOBE.

[Momocer wactot 19-25 kI, 3640 kI'u u 55-65 kI'iy nmpunstel B CUCIIP mis momueix BIID, Takux kak
ABTOMATHU3UPOBAHHBIC TPAHCIIOPTHBIC CUCTEMBI HA MPEANPUATHAK, TPAMBAM M 3JICKTPUYCCKHE aBTOOYCHI,
BKIIOUAas TSDKENbIe JJIEKTpoMoOWiM, a Takke goOaBneHa momoca 130-135k[m Ttompko s
ABTOMATHU3UPOBAHHBIX TPAHCIOPTHBIX CHCTEM Ha MPEINPHATHUSX, HMOCKOIBKY B HEKOTOPHIX CTpaHax yiKe
HCIIOJIB3YIOTCS TAKHE CUCTEMBI.

Crenyer OTMETHTB, YTO MOJOCH! YaCTOT, YKa3aHHbBIE B 3TOH TabJHIIE, JOKHBI COOTBETCTBOBATH MOJIOKEHUSIM
PernamenTa paguocssizu winn Oynymux Pekomenganuit MCO-R.
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TpeboBaHus K 3JIEKTPOMATHUTHOMY H3IYUYCHHIO €Ille HE COCTABICHBI, M WX HBIHCIIHEEC COCTOSHHUE MOXHO
KpaTKO OMHUCATh CIICTYIONTIM 00pa3oM.

1
2)

3)

4)

5)

6)

OnopHBIM pacCTOSTHUEM TIPU U3MEPEHHUH H3ITyueHus Ha yactote Huxe 1000 MI'1 mommxHO ObITH 10 M.

Y4yuThIBas, YTO MOYTH BCE CHIIOBBIE 3JEKTpOHHBIE BIID HCNONB3yI0T OCHOBHYH HacTOTY HIDKE
150 kI'm m mnst pabotel BIID momkHBl OBITH OMpenesieHbl OrpaHMYCHHBIE IUANa3OHbl YacToT,
rpaduueckoe IpeAcTaBIeHIE ITUX OTPaHUuEHIH UMeeT PopMy ABIMOBOM TPYOBI.

[Ipemens mns obopymoBanust Kinacca B2 B mmamaszome 9-150 k[ mompasmensrorcs s TPeEX
MOJIKJIACCOB 000PYI0BaHUS C HOMUHAIBEHOW MOIITHOCTRIO MeHee 1 kBT, o1 1 kBt 10 7,7 kBT 1 cBBIIIIE
7,7 kBt. B Tabnuiie 6 mokasaHsl Ipeeiibl, IpeiaracMble Ha JaHHBIH MOMEHT.

Ilpenensr nns knmacca B B guanasone Beime 150 kIl OMKHBI COXpaHAThCS Ha YpPOBHE
CYLIECTBYIOLINX YCTAHOBJICHHBIX TPEOOBAHUI.

Ipenensl i obopymoBanus kinacca A3 B amamasone 9-150 ki mojpasiensrorcs i JBYX
MOJIKJIACCOB 00OPYIOBaHUS C HOMUHAIFHOW MOIIHOCTRIO HIDKe WiH Bhimie 22 kBt. IIpu momuocTH
HIKe 22 kBT paccmarpuBarotcsi npeaenbHble 3HaueHus Ha 10 nb Beime TpeboBanmit SRD, mpu
Mo1HocTH Boime 22 kBt — Ha 20 gb.

VYuureiBas, uto bIID HaxomuTes B ctaanu pa3pabOTKH, TApMOHUYECKHIE YaCTOTHI 10 S-if TapMOHUKH
JOJKHBL OBbITH ociabneHsl Ha 10 nb, mockonbky BIID He moxer sddexTHBHO paboTarh, eciiu
He J0ITycKaeTcs ocnalienue, 0COOCHHO Ul HYXKHUX TapMOHUK.

TABJINIA 6

IIpeneabHbIe 3HAYEHUS H3MEPEHHBIX HA HCNBITATEILHOM CTEH/I€ DJIEKTPOMATHUTHBIX MOMeX
s obopynosanus BIIJ kiaacca B nuis ajekrpomodueii

JAmnana3zon

IIpenesnbHble 3HaYeHUS 1/ paccTosiHUS u3MepeHust D (m)

BbICOKaH MOIIIHOCTH
(> 7,7 kB1)?

HI/I3Kaﬂ MOIIIHOCTH
(<1 xB1)?

CpeaHsisi MOIHOCTH
(ot > 1 kBT 10 < 7,7 kB1)d

D=10m D=3m D=10m D=3m D=10m D=3m

qacToTt
(xI'w)

KBa3unukoBoe
3HAYEHHe
HANPS:KEHHOCTH

KBa3unukoBoe
3HAYEHHe
HANPS)KEHHOCTH

KBa3unukoBoe
3HAUYEHHE
HANPSZKEHHOCTH

KBa3zunukoBoe
3HAYEHHe
HANPS)KEHHOCTH

KBa3zunukoBoe
3HAYEHHUE
HANPS)KEHHOCTH

KBa3zunukoBoe
3HAYEHHUE
HANPS’KEHHOCTH

MAarHUTHOTO
moJst
(nBb(MKkA/M))

MarHUTHOTO
nojst
(nBb(MKxA/M))

MAarHUTHOTO
moJjst
(nBb(MKxA/M))

MarHUTHOTO
moJist
(nBb(MKxA/Mm))

MarHUTHOTO
noJist
(nBb(MKxA/Mm))

MATHUTHOTO
moJst
(nBb(MKkA/M))

9-19 27-23,8 51,5-48,3 27-23,8 51,5-48,3 27-23,8 51,5-48,3

19-25 57 81,5 72 96,5 87 1115

25-36 22,621 47,1-45,5 22,6-21 47,1-45,5 22,6-21 47,1-45,5

3640 56,2 80,7 71,2 95,7 86,2 110,7

40-55 20,6-19,3 45,1-43,8 20,6-19,3 45,1-43,8 20,6-19,3 45,1-43,8

55-65 54,4 78,9 69,4 93,9 84,4 108,9

65-79 18,5-17,7 43-42,2 18,5-17,7 43-42,2 18,5-17,7 43-42,2

B CHUCIIP 11 ykazaHa ciemyromnias KiacCu(UKaIms.

O6opynoBanune kinacca B — »3To 000pynoBaHue, TPUTOIHOE [UISI HCIOJB30BAHHMS B IKWIBIX MOMEIIEHUSIX
" B YUPCKIACHUAX, HCIMOCPCIACTBCHHO MOAKIHOYCHHBIX K HU3KOBOJBTHON CETH QJICKTPOIIUTaAHUA, CHa6)Ka}OH.IeI71
31aHWA, UCTIOJIB3YEMBIC JIJIA 6BITOBI)IX Heﬂeﬁ.

B CUCIIP 11 yka3aHa cienyromias KiacCu(UKaIms.

O6opynoBaHue kiacca A — 3T0 00OpyJAOBaHUE, MPUTOJAHOE JJIS WCIONB30BAHKUS BO BCEX MECTaxX, KPOME JKHIIBIX
HOMCH_[GHI/Iﬁ U MECT, HCTIOCPEACTBECHHO IMOAKIIOYCHHBIX K HU3KOBOJBTHOHN CETH QJICKTPOIIUTAHUA, CHa6)KaIOIlIeI71
31aHWA, UCTIOJIB3YEMBIC JIJIA 6BITOBI)IX Heﬂeﬁ.



Otyer MCD-R SM.2303-3 33

TABJINIIA 6 (oxonuanue)
IIpeaesabHble 3HaYeHHUs 15 paccTossHus usmepenus D (m)
Hu3kast MOIITHOCTH CpeaHsisi MOIIHOCTH Bricokasi MOIITHOCTH
(<1 kBr1)? (ot > 1 kBT 10 < 7,7 kB1)? (> 7,7 xB1)d
Juana3on D=10m D=3m D=10m D=3m D=10m D=3m
4acToT
(xI'm) KBasunukoBoe | Kasunmkosoe | KBasunukoBoe | KBasunukoBoe | KBasunukosoe | KBasunmkoBoe
3HAYEHHUE 3HAYEHHUE 3HAYEHHUE 3HAYEHHUE 3HAYEHHUE 3HAYEHHUE
HANPS)KEHHOCTH | HATIPSIZKEHHOCTH | HANPSZKEHHOCTH | HATIPSIKEHHOCTH | HANPSZKEHHOCTH | HATIPSIZKEHHOCTH
MATHHTHOI'O MATHHTHOI'O MArHHTHOTO MAarHUTHOTO MArHMTHOTO MATrHHTHOTO
noJist moJist moJist noJst moJist moJist
(nb(MKxA/Mm)) (nb(MKxA/M)) (nb(MKxA/M)) (1b(MKrA/M)) (ab(MKxA/Mm)) (ab(MKxA/Mm))
79-90 52,8 77,3 67,8D 92,3" 82,89 107,39
90-130 17,2-15,6 41,7-40,1 17,2-15,6 41,7-40,1 17,2-15,6 41,7-40,1
130-135 50 75 65 90 80 104,5
135-150 15,4-15 39,9-39,5 15,4-15 39,9-39,5 15,4-15 39,9-39,5

Ha wWChBITATENIBHOM CTEHJE XapaKTePUCTHKH O0OPYyIOBaHHS Kiacca B MOryT M3MepAThCS HAa HOMHHAJIBHOM PACCTOSHHUH 3 M
w10 m. Paccrosiuue namepenus MeHee 10 M I0IyCKaeTcst TOJIBKO Uit 000PYA0BaHHs, COOTBETCTBYIOLIETO OMPE/ICICHUIO, TaHHOMY
B nyHKTe 3.17 (MasorabapuTHOe 000PYIOBaHHUE).

IMpu nepexonHo YacToTe MpUMEHsIeTCs 60JIee CTPOroe OrpaHIICHIE.
Tawm, rae npenen n3MeHsIeTCsI C YaCTOTON, OH JIMHEHHO YMEHBIIAeTCs ¢ Iorapu(MOM HapacTaHHS YacCTOTHL.

HanmonaneHble perynsTOpHBIE OpraHbl MOTYT IOTPeOOBaTh JOMOJHHUTEIBHOE IOAABICHHE HM3Ty4eHHII B KOHKPETHBIX MOJIOCAX
9acTOT, HCTIOIb3YEMbIX TyBCTBHTEIBHBIMH PAJHOCIYKOaMH B OIIPEJEICHHBIX yCTAHOBKAX, HAIIPUMEp IyTEM BBEACHUS IPEIeTbHBIX
3Ha4YeHUi, mpuBeaeHHBIX B Tabmune E.2 (IIpumeps! mpenensHbIX YpOBHEH 3IIEKTPOMArHUTHBIX MOMEX Ui M3MEPEHUI Ha MecTe B
HEISIX 3aIIUThl KOHKPETHBIX UYBCTBUTENBHBIX PAAHUOCIYKO B ONpENENEeHHBIX O0JACTIX ACHCTBUTEIBHBI, €CIH OHH yKa3aHbl B
IMpunoxennu G. Cm. SISPR/B/678/CD.)

a) Bpibop cooTBercTByIoImero Habopa MpPENeNbHBIX 3HAYCHHH HODKEH OCHOBBIBATHCS HA HOMHHAIBHOW MOIHOCTH
MEePEMEHHOT0 TOKa, YKA3aHHOH N3TOTOBUTENEM.

b) Hnst cucremsr BITD momHOCTRIO GoMiee 3,6 kBT mpemenst MoryT ObiTh ocnabmenst Ha 15 1B, ecnu Ha paccrosauu 10 M
HE HMCIIOJIB3YeTCsl HUKAKOe YyBCTBUTENbHOE 000pyI0BaHKE (U151 JOKYMEHTHPOBAHUS B PYKOBOJICTBE).

C) ns ycTaHOBOK B OOIIECTBEHHBIX MECTaX, IJI€ HCIOJb3YeTCsl YyBCTBHUTEIBHOE OOOPYJOBAaHHE, PACIOIOKEHHOE
Ha paccTosHIA 10 M, IPUMEHSIOTCS TIpeebl, MOHKEHHbIe Ha 15 nb.

422 HWudopmanus o Bo3neiicteun IMII Ha yesoBeka

BosgeiictBue oanexktpomarHuTHeIX noned (OMII) Ha wuyenmoBeka paccmarpuBaeTcsi COOCTBEHHBIMH
aJMMHUCTPALMSAMHU CTPaH. AJMHHHUCTPALIUM MOTYT 3allpOCUTh PYKOBOJAIIME YKa3aHHUS MO BO3IEHCTBHUIO
OMII Ha yenoBeka y MeKAyHApOAHBIX OpraHU3alNi, TAKUX Kak BcemupHas opranuzanus 3paBoOXpaHeHUs
(BO3), MexnaynaponHasi KOMUACCHS 110 3aluTe oT HeMoHusupyoomero usnydenus (MK3HUW) u Uucruryt
WHXXEHEPOB 10 aekTporexHuke u anektponrke (IEEE). Onpenenennem 0e30macHbIX IpeAesioB BO3ACHCTBUS
OMII 3aHUMarOTCS 3TH OpraHu3aly, 1 B cdepy AesrenbHoctd MCO-R naHHBI BOopoc HE BXOHUT.

[locnenHue mo BpeMEHM M aKTyallbHbIE PYKOBOJSIIME YKa3aHus o BozaeicTBuio OMII Ha uvenmoBeka,
OIyOJIMKOBAaHHBIE ATHUMH OpraHu3aiusMu i pabdounx yactoT bIID mo 100 k['m, MoxHO HalWTH B
PykoBomsmux ykazanusx MK3HU 2010 roxa [5] u B nokymente IEEE C95.1-2019 [7]. CooTBeTcTBYyIOIIINE
pexkoMeHaruu o Bo3aeiicteuio DMII Ha uenmoBeka ms pabounx gactot BIID Beime 100 k[T MOXHO HAWTH
B PykoBogsinux ykasanusx MK3HU 2020 roaa [6] u B nokymente IEEE C95.1-2019 [7]. Kpome Toro, PT'9
TK 106 MOK mnpenocraBnseT AOKyMEHTaMIO O MertoaaMm wusMmepeHus OMII ans ynoBieTBopeHus
TpeboBaHuit 6e30macHOCTH (CM. TabuILy 2).

MHorue afMUHUCTPaLMK IPUHSIN I MOTYT B KAKOW-TO MOMEHT NPUHSATH 3TH PYKOBOSAIINE YKAa3aHUS WIH
W3MEHEHHBIE/OOHOBJICHHBIE PYKOBOJICTBA, OCHOBAHHBIE HAa HCCIICIOBAHUSAX CBOMX COOCTBEHHBIX HKCIEPTOB.
Pa3paboTunkam cucteM, MPOM3BOAMUTENSM U oniepaTopaM odopynoBarus bI1D ciexyeT paccMOTpeTs MepEHI MO
HaJIeKAIEH 3aluTe HACeJICHWS OT OMAacHBIX Bo3mekcTBuid OMII W yYHTHIBAaTH COOTBETCTBYIOIIHE
OTpaHHYEHMs] IpU IUJIAHHPOBaHMM M pa3BepTbiBaHuM cucteM bIID. B Ilpunoxennn 1 npuBeneHs!
JIOTIOJTHUTENbHBIE CCHITKY Ha IPYTHE PYKOBOISIINE YKA3aHUSI.
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[onpobHas mupopMmarus mo koHTpoo OMII comepxkurcs B Otuere MCD-R SM.2452 "Hzmepenus
AJIEKTPOMATHUTHBIX MOJIEH JJIsl OICHKH WX BO3JICHCTBHUS HA YeoBeKa'.

B pyxoBomsmux ykazaHusx 1mo BozaedcTBuio OMII Ha demoBeka OMUCHIBAIOTCS OCHOBHBIE OTPAHUYCHHS
MK3HU wnm skBHUBajieHTHBIE KOHTponupyemble nozuMmerpuueckue mnpenensl (DRL) IEEE, a Ttakke
koHTponbHbIe ypoBHH MK3HU mnm skBuBaneHTHBIE KOHTpoaupyemble ypoBaH Bosaeiictsust (ERL) IEEE.
OcHoBHbIMH orpaHmdcHHSAMH (nau DRL) Ha3zpBaloTCcs OTpaHHYCHHS 110 BO3ICHCTBHIO HA YeEIIOBEKA,
Oazupyrommecs: Ha (U3NYECKUX BEIMYMHAX, HETIOCPEICTBEHHO OTHOCAIIMXCS K JOKa3aHHOMY BIIMSIHUIO Ha
310poBbe yenoBeka. B pykoBogsamux ykazanusix MK3HU u IEEE C95.1 npuBeneHbl KOHTpOJIHMpYEMBbIE
ypoBHU BozaericTBus (nan ERL) mist mpocToit onieHKr BO3AeHCTBHS.

PyxoBomsamue ykxazanuss MK3HU u nokyment IEEE C95.1 o Bo3meHCTBUIO SNEKTPHUECKUX U MarHUTHBIX
MoJIeH UCIOJIB3YIOTCSI BO MHOTHUX CTpaHax, MOMOrasi yCTaHOBUTh HAI[MOHAIbHbIE OIPaHUYEHUS U TIOPOTOBBIC
3HAYEHUSI.

Omnepatopsr obopynoBanus bIID nomkHBI paccMOTpeTh Mepsl I OOeCIedeHHs aJeKBATHON 3alluThl
HaceneHus ot Bo3aericTBust DMIL.

Wsmepenust usnydenuss marautHoro mnons mnpu bBIIO, cesasanHble ¢ Bo3zpedictBueM PY, mpoBeneHHbIe
no 2017 romga B SAnonwm, mpuBenmensl B Ilpunmokenuu 3. PexoMeHIyeTcss MPOBECTH JOIIOIHUTEIbHBIE
W3MEpEHUsI HalPsHKEeHHOCTH oISt BONM3M obopynoBanus bI13. [Ipunaratorcs pe3ynbraTsl uamepenus IMIT
B CHIA.

423 Pesyabtarbl usmepenus IMII

Beutn mpoBenieHsl n3MepeHust ctangapTHoi cuctembl BIID-OM WPT3, paboratomieii ¢ MOUTHOCTBIO OKOJIO
11 kBt npn HamxXynammx yCIOBHSX B OTHOMIEHWH Bo3neHcTBHS OMII, B ToM d9mcie ¢ MaKCHMalbHBIM
CMEUICHUEM M Ha NOJHOM MolHOCTH. B KayecTBe cmpaBOYHOro MaTepuaiga mo Bo3zaeiicTBuro OMII
HCTONB30BANKCH pyKoBoasmue ykazanus MK3HU 2010 roga, B KOTOPBIX YCTaHOBIICH KOHTPOJILHBINA yPOBEHB
27 MxTn? (cpenHexBanpaTuuHoe 3HaueHue) rpu yacrore 85 kl'u. Kpome toro, UCO 14117 ycranasnusaer B
otHomeHuu CIED (MMIDTaHTHPYEMBIX 3JEKTPOHHBIX CTUMYJISTOPOB CepAIa) TpeOOBaHUS K HaBEJACHHOMY
HAIPSHKEHUIO B KOHTYPE BBIBOJOB JUISl KOHTYpa IUIONIAAbI0 225 cM2, KOTOpPBIE TIPUBOJAT K OFPaHUYEHHIO
ypoBHsS MarHuTHOTO nosisg 10 15 MxTa (cpenHexBaapatuuHoe 3HaueHue). Ha Himkecnemyromux prUCyHKax
MOKa3aHbl IUIOCKOCTU W3MEpPEHHs M pe3yJbTUPYIOIIWE 3HAY€HHs IUJIOTHOCTH MAarHUTHOTO MOTOKA,
u3MepeHHble  aaTdukoM OMII, coxepxalmuM TpU OPTOTOHAIBHBIX KOHTypa Iwiomansio 100 cM? u
ABTOMAaTHYECKH BBIYHCISIONINM CyMMapHO€e CpEAHEKBaIpaTHYHOE 3HaAUYEHHE 110 BceM ocsiM. /g onpenenenust
MECTOMOJIOKEHHSI TOopsiueil TOUKK OBUIO BBIIIOJIHEHO Ipy0oe ckaHMpoBaHHUE ¢ paspemieHueM 7,5 cum. Ilocie
ompezeneHus o0nacTu Hauboyiee CHIBHOTO TIOJIS HCIOJIb30BAJIOCh CKAHUPOBAaHHME C 0OoJjiee BBICOKUM
paspeienuem 3,75 cM. B pesynbTaTe TOUHBIX U3MEPEHHIA OBLIIO OOHAPYIKEHO, UTO HAUOOJIBIITHI H3MEPEHHBIH
YPOBEHb JIEKTPOMArHUTHOTO N0t coctaBui 4,226 Mk (cpenHeKkBagpaTHIHOE 3HAYCHUE) B INIOCKOCTH XZ
(BmOJB IPOAOIBHON OCH aBTOMOOMIIS). M3MepeHus B iockoctr YZ (TIoniepek MpoAoIbHONH OCH aBTOMOOWIIS)
MOKa3aJHM pe3ysbTaT MPUMEPHO B YETHIPE paza HUXKE, YeM B IJIOCKOCTH XZ, W MO3TOMY Ui KPaTKOCTH
He TIOKa3aHbl.

4 TINOTHOCTH MAarHMUTHOTO TIOTOKAa BhIpaxkaeTcs B Tecmax (Tm). Omum Taycc (ycTapeBuIas eIWHHIA H3MEPEHHs)
pasen 104 To.


https://www.itu.int/pub/R-REP-SM/publications.aspx?lang=en&parent=R-REP-SM.2452
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PUCYHOK 11

YcaoBusi MAKCHMAJIBHOIO CMEILEHHUS LISl HAMXY/AIIEero cJay4as u3iay4deHus cucremol BII9-OM,
HCIOJIb3yeMoi 11 uenbiTanuii kak Ha OMII, Tak 1 Ha M3;1y4YaeMble IOMeXH
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Report SM.2303-11

PUCYHOK 12

M3mepenus IMII no rpy0doii ceTke ¢ paspewmeHuem 7,5 cm

M3mepeHnss NNOTHOCTU MarHUTHOro notoka (MkTn)
85 klNy

—90;70;0,5149

3,23
3,03

2,83

2,63
2,42
222
2,02

i
s

Report SM.2303-12
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PUCVYHOK 13

HNzmepenust DMII na menkoii ceTke B 001acTu MmakcuMaabubix IMII ¢ pazpemennem 3,75 em

N3mepeHUss NNOTHOCTU MarHUTHoOro notoka (MkTn)
85 klN'y

4,23
4,19
4,02
3,81
3,60
3,39
3,18

2,96

Y (cm)

2,75
2,54
2,33
2,12
1,91
1,69
1,48
1,27
1,06
0,85
0,64

0,42
0,21

X (cm)
Report SM.2303-13

5 Craryc cnekrTpa

5.1 BIIJ, pazanuue mexay PU-nonocamu ITHM u yeTpolicTB MaJioro paauyca aeiicTBus

[lonoxennss mynkra 1.15 PP: "lIpombimienssie, Hayunele u MenunuHckue (IIHM) npumenenus
(paaro4yacTOTHOM SHEPruM): paboTa 000PYI0BAHUS WK IPUOOPOB, IPEHA3HAUYCHHBIX VISl TCHEPUPOBAHUS U
MECTHOI'O HCIIOJIb30BaHMS PAAMOYaCTOTHOM SHEPruM [yl NPOMBILUICHHBIX, HAy4YHBIX, MEIUIHMHCKUX,
OBITOBBIX WJIN MOJOOHBIX LIEJIeH, 38 UCKIIIOYEHNEM IpUMeHeHHs B 00iactu anekrpocsssu'. [lomockr yactoT
ITHM B ocHOBHOM npe€aHasHAuUCHbI [JI1 MCIIOJB30BaHUA 3TUMHU IMPUMEHCHUAMHU, KOTOPBLIC HE SABJIAIOTCA
MpUMEHEHUsIMH B 00macTy AnekTpocs3u. [Toatomy BI13 snsercs SRD Tonbko mpu HATUYWU 3JIEKTPOCBSI3U
(mst mepenaum AaHHBIX), Tako kak Bluetooth wnum ZigBee. BIID siBisieTcss HCTOUHUKOM IMOJIE3HOTO CUTHAJIA.

Oynkuus nepenauu s3ueprun bIID — 3to ITHM — npombliieHHble, Hay4HbIe, MEAUIIMHCKUE 1IEJIH; TIepeaada
JIAaHHBIX B ycTpoiicTBax Manoro paauyca aerctsus. CUCIIP yxe npemioxun paccmarpusath Gynkmuto bI1O
OTHENBHO OT (PYHKIHMH BJIEKTPOCBS3H, KoTopas MoxkeT ObiTh SRD; cm. myHKT 4.2 Hactosmero Otuera.
B 3aBucMMOCTH OT HalMOHAJIBHBIX HOPMAaTHBHBIX MpaBuil ycTpoiicTBa SRD 00bIYHO AEHCTBYIOT HAa OCHOBE
HEJIMIIEH3UOHHBIX U HE3aIUIEHHbIX IIPaBUIl.

B nynkrax 5.138 u 5.150 Pernamenra paaumocBszu MCD ompeneneHbl 1mojockl 4actoT s [THM.
Kanaunatnas momnoca ans ycTpoiictB majoro paguyca aedicteus (SRD) orimuaercss ot monockr [THM.
Cornacno [Ipunoxenusm 1 u 2 k Pekomenpanimun MCD-R SM.1896 "JInana3oHbl 4acTOT I COIJIaCOBAHUS
Ha TII00AJIFHOM WM PETHOHAJIBHOM YPOBHE YCTPOMCTB MAJIOTO pajuyca IEHCTBUSA'", Ha MPAaKTHUKE Ioyoca
[THM siBsieTcst 1OCTAaTOUYHBIM, HO HEOOS3aTEBbHBIM YCIIOBHEM JUIs corylacoBaHust paboTel SRD. Bee nonockt
I[THM o6ciy>KuBaroT yCTpOHCTBa MAJIOTO pajuyca ASUCTBHUA U AJIeKTpoHHbIe ycrpoiictBa. Ho SRD pabotator
Takxke B mojocax, He oTHocsammxcs K [IHM. IMomocer ITHM moryt ciyxute BIID mis nmepenaun sHeprum;
nosockl SRD NOTEHHHMANIBHO MOTYT CIYKUTh B KadecTBE MPEANOYTUTENBHBIX II0JIOC YacTOT s
ucnonb3oBanua bI1D Ha HaMOHAIBFHOM, PETHOHAIBFHOM WM TI00anbHOM ypoBHAX. Ha mpencraBieHHOM
HIDKE PHUCYHKE TMOoKazaHsl monockl [IHM B pazmumunbix permonax MCD © KaHAWJATHBIE ITOJOCHI,
He oTHOcsamuecs k [THM, mis yerpoiicte SRD B paznmuunbix peruonax. Y crpoiictBa SRD paborarot Bo Beex
PY-nonocax ITHM, a taxke B npyrux PU-nonocax.


https://www.itu.int/rec/R-REC-SM/recommendation.asp?lang=en&parent=R-REC-SM.1896
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PUCYHOK 14
Monocer [THM u kaHAMIATHBIE M0JIOCHI, He oTHOCsIHecss Kk [THM, nas ycrpoiicte SRD*

Monockl yactoT ana yctpouncts SRD

B mupe 9-148,5 kI, 3 155-3 400 KIy,
Tonbko B EBpone 9 kly — 47 Mru (onpeaeneHHble ana SRD)
Tonbko B CEBepHOVI 7 400-8 800 KrLl,

n KOxkHO AMepuKe
, 138,20-138,45 MIy,

Monockl [IHM 169,4-216 Mry

6 780 Klu; 13 560 KIy 312-315 MIy (He 8 EBpone)

27 120 kluy; 40,68 My, 402-405 My, — meaUUMHCKME YCTPOMCTBA
433,92 My, 470-489 My, (06bI4HO NO UHA. NMLEH3UAM)
915 My, 823-832 Mly n 1 785-1 805 MTIy,

2 450 Mru; 5 800 My, 862—-875 ML, B HEeKOTOpbIX cTpaHax A3uu

24,125 My; 61,25 My 862—-876 My — He onpeaeneHHble gnsa SRD

122,5 My, 245 My, 915-921 MTy, (B HEKOTOpPbIX CTpaHax)

5 150-5 350 Ml n 5 470-5 725 My,

57-64 Tu, 76=77 'Tu, 77-81 Ty,

/

KanaupaTtHbie nonockl, He oTHocsiumecs k MHM, ans ycrpoictea SRD

15 uiona 2017 ropa S

* Hemounuk: Mazar, 2016 rox [11], pucynok 3.1. Report SM.2303-14

5.2  He orHocsimuecs k ITHM mosocsl, ncnosib3yemMbie Ha HAIIMOHAJIBLHOI ocHOBe 115 BIID
42-48 xI'; 52-58 xI'r; 79-90 xI'm; 100-205 'y 425-524 It

HpI/ICBOCHHBIe, BBIACJICHHBIC WJIM HCCICAYEMBIC II0JIOCBI YaCTOT MW OCHOBHBLIC TIapaME€Tpbl I I3TUX
MpPUMEHEHUI TpuBeleHbl B Tabnuiax 7 U 8. B aTuX Tabmuiax ykaszaHbl Takke JCHCTBYIONIME CHUCTEMBI,
ISl KOTOPBIX TpeOyeTcst 00ecnedeHne CoCyIeCTBOBAHMSI.

Ho 3aBepiienus noaroroBku OtuetoB u Pekomenaanuit MCO o BI1D HeoOXoauMoO U3yunTh M B IOJHOU
Mepe y4eCTh COBMECTUMOCTh CO BCEMH JIEHCTBYIOIUMH CHCTEMaMHU, OCOOCHHO C TEMH, KOTOphIe paboTaroT B
MOJIOCaX, pAaCHpeNeNIeHHbIX I Leneld oOecriedeHrss O€30MacHOCTH, TAaKUMHU Kak — BO3IyIIHAs
pangMoOHABUTAIIMOHHAS CIy)0a, B ciexyrommx moimocax dvactor: 9-21/59-61 kI, 79-90 kI wu
100/110-300 xI'u.

i) MarauTHast HHIYKIMSA

CerozHsl BO MHOTHX CTpaHax y>k€ BHEAPEHbI Pa3IUUHbIC N3/EITHUs, OCHOBAaHHbIE HA MATHUTHO-MHIYKIIMOHHBIX
texHonorusx. Ha BeG-caiite KoHcopiimyma OecripoBOIHON 3JEKTPOMATHUTHOM DHEPTHUU YKa3aHO, YTO TIO
coctosiHUIo Ha cepeauny 2017 roga Bo BceM Mupe ObLT0 MPOJaHo OKoJIo 150 MITH. TIepeIaTInKOB JIIs 3apSIKU
cMapTdoHOB, cooTBeTcTBYIoNMX crienudukanun [IEC PAS 63095 Ed1 nmo ucnons30BaHUIO 3TOT0 YaCTOTHOTO
JMara3oHa Uil yCTpoicTB Manoil MomHoctu (5—15 Br). Kpome Toro, Bo MHOrMX cTpaHax 3a IOCJIECAHUE
HECKOJIbKO JIET Takke ObUIM BBIMYIMICHBI 3apsyiHble YCTPOWCTBA JUIS aKKyMYJISATOPHBIX —Oarapei
aneKTpouHCTpyMeHTOoB Ha ocHoBe BIID (50-100 Br) u snextpoOwiToBbie mpubopsl ¢ BIID-nutanuem
(1-2 xBr), ncnonp3yromme MarHu THO-UHIyKIIMOHHBIE TEXHOJIOTHH.

ii) MarHuTHast MHIYKIHS BBICOKOH MOIIIHOCTH

JlmamaszoH 9acToT TOT K€, 9TO U I IpuMeHeHuH OM (cM. HIDKe).

CymiecTByeT OOJBIIOE YUCIIO JCHCTBYIOIIUX YCTPOWCTB W CHUCTEM, BKIIOYAs PaJUOTPUEMHHUKU CHTHAIIOB
TOYHOTO BPEMEHH M YKEJIC3HOJOPOXKHBIC PAaTUOCUCTEMbI, KOTOPhIE PadOTAaOT Ha TEX K€ YacToTaX, 4TO U
MIPUMEHEHUSI Ha OCHOBE MAarHWTHOW WHIYKIIMA BBICOKOW MOIIHOCTH, W, CIEAOBATENBHO, MOTPEOYIOTCS
HCCIIEI0BAHUS BO3MOKHOCTH COCYLIECTBOBAHUS.


https://www.amazon.com/Radio-Spectrum-Management-Regulations-Techniques/dp/1118511794
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iii) EmkocTHas cBA3b

Cuctembr BITD Ha oCHOBEe €MKOCTHOH CBSI3M IEPBOHAYANLHO Pa3pabaThIBAUCHh JUIS WCIONB30BAHUS B
nuana3one yactoT 425-524 kI'u. YposeHs momHocTd nepeaaun menee 100 Bt. Hke npuBeneHsl HEKOTOPBIE
OCHOBAHHUS ISl BEIOOPA YacTOTHI.

[lepBrIM ocHOBaHMEM siBiIsgeTCs OanmaHc 3(h(PEeKTHBHOCTH U pa3MepoB 00opyaoBaHus. 11 ucnonp3oBaHus B
ATOH ITOJIOCE YaCTOT Pa3pabOoTaHO OOJBIIOE YHCIIO IEMEHTOB, HAPIMEP WHBEPTOPHI, BRIIPSIMHUTENH U T. 1.,
KOTOPBIC PACIIUPSIOT JUAMa30H KOMIIOHEHTOB C HU3KHMH IMOTEPSIMHU, YTO CIOCOOCTBYET ONTHUMH3AIMH
npoektupoBanust bIID. OcHoBHOM wyacThio cucteMbl BIID Ha OCHOBE E€MKOCTHOM CBSI3U SIBIISIFOTCS
TpanchopMaTopsl. XapaKTepUCTUKH TpaHCHOpMaTopa 3aBUCAT OT ITOKa3aTelss JOOPOTHOCTH (DEpPUTOBOTO
MaTeprana, KOTOPbIii MOXKeT OBITh ONTHMHU3WPOBAH B ITOM JAMana3oHe 4acToT. CiemoBaTelbHO, oOIIas
3((HEeKTUBHOCTH CUCTEMBI HA OCHOBE EMKOCTHOM CBSI3H COCTaBIIsieT mpuMepHo oT 70 10 85%.

BropsIM oCHOBaHHEM SIBISIETCS. BO3MOXHOCTD TIOJIABJIICHUS] HEXKENATENBHBIX H3IYyUYeHUH 3JICKTPHUECKOTO
OISt JITISl 00ECTICUEHHSI COCYIIECTBOBAHMSI C JICHCTBYIONIMMHU CUCTEMAaMH, PA0OTAOIIUMHU B COCETHHX MOI0CAX
4acToT, HanpuMep AM-paanoBemanue. beuta uccnenoBana U mokasaHa CreKTpaibHas Macka cucteM bI1D Ha
OCHOBE EMKOCTHOH CBs3M B jauana3oHe 4acToT 425-524 k[ ans oOecriedeHUs BBITIOJHEHHS YCIOBHI
cocymiecTBOBaHUs ¢ AM-pajroBeIaHieM 1 JPYTHMH CITyKOaMu.

iv) IMaccaxupcKune 3JIeKTPOMOOHITH

B nHacrosimem pasgene DM o3HayaeT 3JCKTPOMOOWIIM U TOA3apsKacMble THOPHUIHBIC 3JICKTPOMOOHIN
(IIrom).

BIID mns OM, Haxomsmuxcst Ha ctosHke, paccMmarpuBaercs BWF, MOK, SAE u JARI Bbeuio B nenom
corimacoBaHo, d4ro guana3oH dwactor 20-200 kI'm obecredyrnBaeT MPEUMYIIECTBA TO JJIOCTIDKEHUIO
3¢ (heKTUBHOCTH Tiepeaur OOJBIION YHEPTHH B CXEMaX C BHICOKOM MOIIIHOCTBIO.

B Slmonum B Xo4e ucclenoBaHUN COBMECTHOTO HCIOJB30BAaHUS CHEKTpa M OOCYXKIEHHS BO3MOXXHOCTH
COCYIIIECTBOBAHUS C JIEHCTBYIOIUMH PUMEHEHUSIMHA PaccMaTpUBAIUCh moanonockl 42—48 k', 52-58 kI,
79-90 x['u m 140,91-148,5 k['1. Bruto npoBeaeHO MHTEHCHBHOE O0CIEIOBAaHUE CYIIECTBYIOIIMX ceiddac B
MHUpE BHJOB HCIIOJB30BAHUSI CHEKTpa Ui CYKEHHS KaHAWAATHOTO CIEKTpa B IENSIX MaKCHMAalbHOTO
YMEHBIIEHUSI BO3MOXHBIX MOMEX CYLIECTBYIOUIMM NpuMeHeHusM. [lo cocrosHuio Ha mait 2015 rona ans
OecnipoBoAHOM 3apsinku OM Ob1 BbIOpan auanasoH 79-90 kl'n. AnanormuHbsiM oOpaszomM, Llenesas rpymnmna
J2954 SAE International cornmacosana juist BIID B aBTOMOOWISX Masioi rpy30MoabeMHOCTH mosocy 81,38—
90,00 kI,

V) I'py3oBbie 3j1eKTpOMOOHIHN

B mae 2011 roxa mpasurensctBo Kopen ocymectsuio pacnpenenenue gactot 20 k' (19-21 k') u 60 x['1
(59-61 xI'm) aist sekTpoMOOHIIEH ¢ OeCKOHTaKTHO# 3apsakoi (IMB3). DT 4acTOTE MOTYT HCIIOIb30BAThCS
B Kopee ny1s1 11060r0 THIIA aBTOMOOHIIEH — IPY30BBIX HIIH MACCAKUPCKUX. B HacTosmmee Bpemst cuctema OMbB3
MTPOXOJIUT UCTIBITAHUS U JIMIIEH3UPOBAHA B OJTHOM ITyHKTE.

5.3 onockl THM, ucnoJib3yemMmble HA HAMOHAJBLHOM ocHOBe 1J1s1 BITD
6765-6795 xI'; 13,56 MI'm.

i) MarHuTHbIi pe3oHaHC

B psne crpan monoca 6765-6795 xI'n mognepxusaer BIID Ha ocHOBe MarHMUTHOrO pe30HAaHCA MaJoH
momHocTH. [Tonoca 6765-6795 k' npenycmorpena B kadectBe nosiocskl [IHM B mynkre 5.138 Pernamenra
PaaMOCBS3H.

B Snonun ITHM-o6opynoBanue, npenenbHas nepenaBaemas PU-momHocTs koToporo cocrasisier 50 Br,
MOJKET HCIT0JIb30BaThCS B ATOH IoJioce 6e3 crieruansHoro pasperienns. B 2016 rogy BCTymuimm B CHITy HOBbIE
npaBmwia "cnenupuKaEy TUNA", KOTOphIe pa3penialoT YCTaHOBKY WHIUBHIyanbHOTo BI13-000pymoBanus
JUTS Tiepeavn MorrHocTy 6onee 50 BT.

Hwxe npuBeneHsl NPUYMHBIL, 110 KOTOPBIM mojioca 6765-6795 k' MoxeT oka3aThCsl MpennoYTUTENEHON
st Texaosiorun bI1D Ha 0CHOBE MarHUTHOTO PE30HAHCA!



- nojoca I[THM;

— pSI OpraHU3aInil 1Mo pa3pabOTKe CTAaHIAPTOB pa3pabaTeIBarOT cTaHAapTHl bIID mys ucmomb30BaHMs

B nosioce 6765-6795 kI'1r;

- BO3MOJKHBI HeOobITHe (hr3ndeckue pa3Mmepsl KommoHeHToB bI1D, Hampumep KaTyIiek rnepegaTanka

1 KaTYUICK ITPUCMHUKA SHCPIrUuu.
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B Kopee nmonoca 13,56 MI'y ucnionesyetcs qns bIIO B nemsix 3apsaku 3D-oukoB g mpocmotpa 3D-TB.

TABJIWLIA 7

IIpucBoenHbIe, BbIIEJEHHBIEC WM HCceyeMble JUATIA30HbI YACTOT, OCHOBHbIE IIapaMeTPHI,
AeiicTByomme cucreMsl B cucteMax BIID niiss MoOWIBLHBIX/IEPEHOCHBIX YCTPOHCTB
H OBITOBOr0/0(p)MCHOr0 000pPyI0BaHNS

JMana3oHa

MarauTHas CBf3b Ha OCHOBE
MaruuTHasi HHIYKUHS EMKkocTHast
HHAYKIUS MATHUTHOI'O
(BBICOKASI MOIIHOCTB) CBSI3b
(MaJjasi MOIIIHOCTD) pe3oHaHca
Tuns! npumeHenus | MoOHIbHBIE MoOuipHEIE  yCTpOWCTBa, | BRITOBBIE IPHOOPEL, Ilepenocusie
yCTpOICTBa, TUTQHIIETHI, TOPTAaTHBHBIE | O(HUCHOE 00OPYNOBaHHE | YCTPOWCTBA,
TUTQHIIIETHI, KOMITBIOTEPHI (BKJIrOYas IPUMEHEHHST | IUIAHIIETHI,
MOPTaTUBHBIE BBICOKOH MOIIHOCTH) MIOPTATUBHEIC
KOMITBIOTEPHI KOMITBIOTEPBI
IIpunumn MNunykuus Ha ocHoBe | Bricokuil pezoHaHc BIID ¢ momomisio
TEXHOJIOTHH MarHUTHOTO JNEKTPUIECKOTO MO
pe3oHaHca
Paccmatpusaromme | Kommepuecku Snonus, Kopes Snonus Snonus
CTpaHbI JOCTynHO B SlmoHuw,
Kopee
PaccmatpuBaemsbie Snonus Snonus
JIAAaIa30Hbl 4aCTOT 110-205 xI' 20,05-38 k't
42-58 xI'q
62-100 xI'11
Juanazonsl yacror, | Kopes Kopest SAnonus
MIPUCBOEHHBIE UITH 100-205 xI'ig 6 765-6 795 kI'y 425-471 k'
BBIJICJICHHEIC HA Snonust 480-489 xI'g
HallHOHAJILHOM 6765-6795 x[' 491-494 kT’
yposre 506-517 kIt
519-524 xI'g
Jlnamnazon Snonust Snonus Snonuns
MOIITHOCTH HECKOJIBKO BaTT — HECKOJIBKO BaTT — o 100 Br
100 Br 1,5 kBt
[Ipeumyiectra CornacoBaHHBIH — BosmoxHo Hannuue — bonee BbicoKkas Bricokas
Ha IJI00aJIbHOM CIIEKTpa Ha MOIIHOCTh ¢ dexTuBHOCTH
YPOBHE CIIEKTP. r7106ajJbHOM YPOBHE —  TubKxocTh (70-85%):
Db dexTrBHOCTH — T'mOkocts pa3MenieHus — 0e3 HarpeBa
nepegaqn doee pa3MenieHus U YIaJeHHOCTH JNIEKTpOIa
BBICOKOH MOIITHOCTH U YIaJeHHOCTH TPHEMHON CTOPOHBI | —  gy3KHii YPOBEHb
NPUEMHOIi CTOPOHBI — Ilepenatunk MoxeT U3ITy4YEeHUN
— IlepenaTunk MOXeT obecreunBaTh —  cBoboma
obecreunBaTh MOIITHOCTh TOJIOKEHHIS
MOIITHOCTh JUTSL HECKOJTBKUX 110 FOPH3OHTAIH
JUTSL HECKOJTBKUX MIPHEMHHUKOB
MIPUEMHHUKOB IIHPOKOTO
IIUPOKOTO COBPEMEHHOT 0
COBPEMEHHOTO Jana3oHa
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TABJINIIA 7 (oxonuanue)

MaruuTHas CBf3b HA OCHOBE
MaruuTHas HHAYKUUSA EmxocrHas
HHY KIS MAarHUTHOTO
(BbICOKAsI MOIIIHOCTD) CBSA3b
(MaJsIasi MOIIHOCTB) pe3oHaHca
Obnactu [lepenocusie [lepenocHsle ycrpoiictBa, | BeiToBble mpubops [lepenocusie
HPUMEHEHHS YCTPOICTBa, OBITOBAs | IUIAHILIETHI, IOPTATHBHBIC | (BBICOKAs MOIIHOCTB), ycTpoiicTsa,
3NIEKTPOHHUKA, KOMIIBIOTEPBI, o(ucHOe 000pYOBaHUE | MIIAHILICTHI,
MPOMBIIIICHHBIE OBITOBBIC TPUOOPHI HOPTATHBHBIC
obacrH, (MaJtast MOIITHOCTB) KOMIIBIOTEPBL,
CrHealbHBIC ObITOBOC/OHICHOE
obmacti obopyoBaHne
CoortserctByromue | Koncopruym A4WP (Anpsuc AirFuel)
CTaHIAPTHI 6eCcrpoOBOHOM [4]
00BbeIUHEHMIT/ 3JIEKTPOMAarHUTHOM
MEXXIyHapOIHbIC s”epruu (WPC) [3]
CTaHZAPTHI
V4yacTHUKH, SImonms: SImonms: Smonwms:
3aHHTEPECOBaHHbIE CHCTEMBI TTOABIKHOM/ PaauOIPHEMHHKH AM-paanoserianue
B COBMECTHOM (HKCHPOBaHHOM CHTHAJIOB TOYHOTO (525-1 606,5 I'i),
HCTIOJIb30BaHUH pazuocBs3u Bpemen# (40 kI, MOpCKas CBSI3b/
CIIEKTpa Kopes: 60 kI'm) NAVTEX
nosnoca [THM JKEJIe3HOTOPOIKHBIE (405-526,5 kI'1y)
PaaroCHUCTEMBI U IOOHUTENbCKas
obecriedeHus pagrocBs3b
Oe3omacHOCTH (472-479 xT'n)
(10-250 xI'w)
TABJIULIA 8

IIpucBoeHHbIe HIIN BhIAeTeHHBIE TMANIA30HBI YACTOT, OCHOBHBIE TapaMeTphbl, AeficTBYIOIINE CHCTEeMbI
B cucremax BIIJ nas npumenennii DM

MarauTHblii pe30HaHC
W/WJIM MHAYKIHUS JJIs1 TACCAKUPCKUX
3JIEeKTPOMOOHJIeH

MarHuTHasi HHIYKIUS 151 TPY30BBIX
aBTOMOOMJIEH

Tumner MIPUMCEHCHUA

3apsaxa OM Ha CTOSHKE (CTaTHYeCKoe
COCTOSTHUE)

OnexTpoMoOunbs ¢ OECKOHTAKTHOW 3apsiiKoit
(BMB3) (3apsaxa OM B IBMKCHHM, BKJIOYAsS

OCTaHOBKY/CTOSTHKY)
IpuHnun MarHuTHBIH pe30HAHC W/UIHA HHAYKIHUS MarunuTtHas HHIYKIUS
TEXHOJIOTHH
PaccmarpuBatomine | Snonus Kopes
CTpaHbI
Jlnara3oH 4acror, 79-90 kI 19-21 k'
MIPUCBOCHHBIN 59-61 kI’

WY BBIJIEI€HHBIN
Ha HaIlMOHAJIbHOM
YpPOBHE

Jnanazon
MOIIIHOCTH

Jo 7,7 kBT; kiacchl MpUHATHI IS
MACCaXMPCKUX aBTOMOOHMIIECH

—  MuHuManpHast MOITHOCTE 75 KBT

— Homwunansnasg momsocts 100 kBt

— MakcumanabHass MOIIHOCTh OIIPEACIIACTCA

— Bozaymmsrii 3a30p 20 cm

—  DKOHOMMUS BPEMCHH U 3aTpaT
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TABJINIIA 8 (oxonuanue)

MarHuTHBI pe3oHaHC
W/WJIM HHAYKIHUS JJ15 TIACCAKUPCKUX MarRuTHas HHAYKUAA AL [py3oBEIX
- aBTOMOOM.1ei
3JIEKTPOMOOHJIeH
IIpeumyiectBo D¢ dexTrBHOCTD Nepenaun Oosee BEICOKOH | — OQPEeKTUBHOCTH Iepenadn 0oee BBICOKOH
MOIITHOCTH. MOIITHOCTH
Wner paboTa 1o coriacoBaHHIO — MakcuMaabHO YBETMYEHHBIH BO3IYIIHBIN
Ha I7100aJIbHOM/PErHOHAIIEHOM YPOBHE 3a30p
—  CHIXEeHHBIH HU3KOYaCTOTHBIHN IIyM
— DOddexTrBHas KOHCTPYKIHMS 3allUTHOTO
JKpaHa
— DKOHOMWUS BPEMCHH U 3aTPaT
CoOTBETCTBYIO- IEC 61980-1 (TK69)
MKC CTaHAAPTHI ISO PAS 19363 (TK2/TIK37)
OGBCHHHGHHﬁ/ SAE J2954
ME>KTyHapOIHbIC
CTaH/IAPTHI
YyacTHUKY, Kopes
3aMHTEPCCOBAHHBIC DuKCUpOBaHHAS MOPCKasl MOABMXKHAS CBS3b
B COBMCCTHOM (20,05-70 kI't) — cymoBbIe CTAaHIIUU
HCII0JIB30BaHNN IUTSL paguoTenerpadHoil CBA3H.
CHeKTpa OrpaHn4eHo rUIepOoTNIecKoi
pannonaBurannonHoi cucremoii (DECCA)
(84-86 kI'm)
6 Cratyc HallHOHAJILHOI'O PeryJIUPOBAHMS

Jna Kuras, Sinonnn u Kopeu ctpaHOBBIE TpaBuia U yCIOBHS, MpUMeHAeMble K yacToTe bIID, u texymiue
BOIPOCHI Pa3paOO0TKU TIPABUJI MPEACTABICHBI B [1].

i) B Kopee

Bce o0opynoBanme paanocBsisu, BKItodas ycrpoicrsa BIID, 10mKkHO cOOTBETCTBOBATH TPEM HOPMATHBHBIM
aKkTaM B paMKax 3akOHa O paJuOBOJHAX: |) HOPMATHBHBIA aKT MO TEXHUYECKUM XapaKTepPHCTHUKaM;
2) HopmatuBHBIH akT mo DMC; 3) HopMaTuBHbIi akT 1o DMII. [lanee npuBeeHbI MOSCHEHUS, KACAIOLIHECS
TEeXHUYECKHUX HopMaTuBoB B Kopee.

K ob6opynoanuto BIID mnpumensercs peryiaupoBanue, oTHocsmeecs k [IHM-obopynoBanuto, u
000opyZi0BaHHE MOIIHOCTBIO BhIlie 50 BT M0mKHO MMETh JHUIIEH3UIO Ha KcIuTyaranuio. s obopymoBaHust
MomHOcThI0 Hmke 50 BT TpeOyercs cCOOTBETCTBHE HOPMATHBY IO DJIEKTPHUYECKUM IIOJISIM  CIIA00H
HalpsOKEHHOCTH M TEXHUYECKOMY HOpMartuBy no wucnbiTaHusM Ha OMC. HepgaBHO mpaBUTENBCTBO
MEPECMOTPENIO CICAYIONIMM 00pa3oM TpeOOBaHUS K COOTBETCTBHIO M Pa0OvHMe XapaKTEPUCTHKH, M BCe
yctpoiictBa BIID paccmarpuBarotcs kak [IHM-o60opynoBanue.

— B ananazone 100-205 k' HanpsyKEHHOCTH 3JIEKTPHYECKOro 1ojist yerpoicts bI1D Huxke unu paBHa
500 mxB/M Ha paccTosium 3 M. DTO 3HaYCHUE JTOJHDKHO OBITH IMOJIyYeHO Ha OCHOBaHHH PYKOBOZCTBA
1o u3MepeHusaM co ccbuikoil Ha SISPR/1/417/PAS.

— B nuanazone 6765—6795 kI'11 Hanps)KEHHOCTH JIEKTPHUUECKOIO ITOJISI HOOOYHBIX U3YUSHHH J0DKHA
COOTBETCTBOBAThH NIPUBEJICHHBIM B Ta0JIMIlE 9 3HAUCHUSM.

— B muanasonax 19-21 x['m u 59-61 x['1i HampsHKEHHOCTH 3JCKTPUYSCKOrO IMOJI HIXKE W paBHa
100 mxB/m na paccrostauu 100 M.
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TABJIWIIA 9
IIpenesasl HanpsikeHHOCTH 10JIs1, TpuMensieMble 11 BIIJ B Kopee
IIpenes HanpsIAKEHHOCTH OIS IIupuna noJiocel Paccrosinue
JAunana3on yacror
(KBa3UNUKOBOE 3HAYEHHE) H3MepeHust U3MepeHust
9-150 k' 78,5-10 log(f B xI't/9) nbMkB/M 200 I'g 10mMm
150 xI'm — 10 MI'g 9kl
10-30 MI' 48 nbMmkB/Mm
30-230 MI'n 30 nbMxB/m
120 xI'g
230-1000 MTI'ng 37 nbMxB/m
TABJIWIIA 10
Hopmatussl, npumensiembie k BIIJ B Kopee
IIpumensiembie
Yposensb HaumeHnoBanue
TeXHHUYECKHE CootercTrByromas texnoJiorust BII9J
MOIIHOCTH NMpUMEeHEeHHUs
HOPMATHBBI
Manas [MTHM-o60pynoBanue — Cnabas — HmMeromuecs Ha peIHKE IPOAYKTHI,
MOILHOCTb yctpoiictso BIID, HaIPSKEHHOCTh B KOTOPBIX UCIOJb3yETCA
(<50 Br) HCTIONB3YIOIIee JUana3oH NIEKTPUYECKOT0 IO UHTyKITHUOHHAS TEXHOJIOTHS
yactot 100-205 kI'1g
[MTHM-o60pynoBanune — I[THM — YyurtsiBasg NpOAYKTHI, B KOTOPBIX
ycrporctso BIID, HCIIOJIb3YETCS PE30HAHCHAs
UCTIONB3YIOIIEe TUANa30H TEXHOJIOTHUS
gactot 6 765-6 795 kI’
Bricokas I[THM-o60pynoBanue, [THM — VYcraHaBiuBaeTCs B ONPEEICHHBIX
MOIITHOCTb HCTIONB3YIOIIee qHana3oH 30HaX
(>50Br) qacror 19-21 kI'y, — SMFIR (popmupoBaHreM MarHUTHOTO
59-61 kI'u TOJIS B PE30HAHCE)
i) B SInonuu
a) Jluanasonsl wacmom u npedenvl u3IyueHus

B mapte 2016 rona BCTynuiIM B CHITy HOBBIE TipaBuiia "'crierdukanuy Tuna" 1uist MOOMIIBHBIX yeTpoiicTB bI1O
JUIS 3TIEKTPOMOOWIIeH, MCHOib3yromux ananazoHsl 6,78 MI'm, 400 kI'm u 79-90 k[, ¢ mepemaBaemoii
MomHOCTEI0 Oonee 50 Br. HoBble mpaBmia cojepxar crHelUUKAINA, JAOMYCKAOIIAE YCTaHOBKY
obopymoBanust 0e3 paspemieHus. CHCTEMBI, COOTBETCTBYIOIIME 'CrerU(UKAIMK THMA", MOTYT
WCIIONB30BaThCA MoBceMecTHO. CCHUIKM Ha CTaHAAPTHI H  JIOMOJHUTEIBHBIC YCIOBHUS IPHUBEIACHBI
B Tabnuie 11. [Ipegensl MHTEHCUBHOCTH HM3ITyYeHUs MpHBeNeHBl B Tabmuiax 12, 13 u 14 B cooTBeTCTBUH
C BBIICJICHHBIMH JUAIlla30HAMH 4acToT.

B 2015 rogy Coset o undopmanyu 1 cBsizu MIC 3aBepinit ucciae10BaHusI BIHSHUS KKIOH MpesiaraeMoi
cucremsl BIID Ha geiicTByromme cuctemMbl paguocBszu. CHauasa ObUIO TPOBEINEHO HCCIEIOBaHHUE
WCTIONB30BaHMs CHEKTpa BHYTPH CTpaHbl M 3a pyOexom. BriOpaB kaHaumaTHbIE UAana3oHbl YacToOT,
OTIPEIETTNIIN  TIpe/IeIbHbIE 3HAYEeHHS W3JIy4YeHHUS, HE BBI3BIBAIOIINE BPEAHBIX IIOMEX, C ITOMOIIBIO
MOJeTNpoBaHus XxapakTepucTHK bIID n wm3MepeHuil, MpOBeNEHHBIX B TEPHOJl C UYETBEPTOTO KBapTania
2013 roga no Tpetwuii kBaptan 2015 roga. {ns usyuenus xapakrepuctik bI13 u ycranoBneHHs HOpMaTUBHBIX
TpeOOBaHMUI COOTBETCTBHS TaK)Ke OBUTH M3yUeHBI M IPEICTABIEHBI MOJIENIN i METOABI H3MEPEHUS N3TydeHHI.
[HonpoGuyto nnpopmaruio cM. B [lpunoxenusix 3 u 4.
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[Ipu onpeneneHun nmpeaeabHbIX 3HAUYCHUH MOIIHOCTH KOHAYKTUBHBIX M YMUCCUOHHBIX U3TYyUYEHUN CCHUIANTUCH
Ha cragaaptel CUCIIP ¢ yyeToM MeXIyHapOIHOTO COTJIACOBAaHHWA HOPMATHUBHBIX 0a3, Kak yKa3aHO B
tabmume 11. JIns HeKOTOphIX KOHKPETHBIX CIIEHAPHEB FKCIIONB30BAHUS JEHCTBYIOMIETO CIEKTpa OBLIH
MIPEAJIOKEHBI U COTJIACOBAHBI JIOMIOJIHUTEIBHBIC YCIOBHS BHYTPEHHETO COCYIIIECTBOBAHUSI.

CornacHo neicTBYIOMMM B SIMOHMM HOPMATHUBHBIM aKTaM JUISI SKCILTyaTalldill YCTPONCTB C MOITHOCTBIO
nepenaun He Oonee 50 BT HUKakue aqMIHUCTPATUBHEIE pa3pelieHns He TpeOyroTes. /1o HacTosImero BpeMeHn
s TexHojoruid BIID s MOOWIBHBIX YCTPOWCTB, HMCIOJB3YHOMMX auamna3onbl 6,78 MI'm u 400 kI,
MPEANONIarajuch CIICHAPUHU UCTIONB30BaHUS, IPU KOTOPHIX MOIIIHOCTE Nepeaauu He npesbimaeT 50 Bt. Hosrie
MpaBHJIa MO3BOJISIOT YBEIMYUTH MOIIHOCT TEpeNadyr MPHU MCTOIB30BAHUN TakuX TexHojoruit BIID cBepx
50 Br.

TABJIUILIA 11
CrnpaBo4HbIe CTAHAAPTHI U YCJIOBHS AJIS oNpeeSieHHs MpeiesioB H3Jay4eHnii B Sinonnu
KonaykTuBHOe U3JIyueHne IMHCCHOHHOE H3JIy4YeHHe
lpennaracuas 150 xI' 150 xI' 30 MI
TEXHOJI0THsI _ kli— _ kli— - _
9-150 xI'x 30 MI'n 9-150 xI'n 30 MI'n 1ITx 1-6 I'Tu
a) BIID He yxazano ms | CUCIIP 11, PT mo CUCIIP 11, CHUCIIP 11, He ykazano
st OM OmKaimeit rpymmna 2 YCIOBUSAM rpymmna 2 rpymmna 2
(knace 3 KBt nepcnektuBp(™ | (u3m. 5.1) cocymecTtso- | (u3a. 5.1)("9 (m31. 5.1)
u kiacc 7 kBT) BanmsY PI" mo ycnoBusm
COCYILIECTBOBaHUS
b) BIID He yka3zano, CUCIIP 11, He ykazano CUCIIP 11, CUCIIP 11, CUCIIP 32
JUIE MOOWJIBHBIX | TaK Kak rpymnmna 2 rpymnna 2 rpymnmna 2 (u3m. 1.0)
YCTPOICTB, JMANa30H He (m31. 5.1)(2 (m31. 5.1)02: 3. 9] (37, 5.1)(2
HCIIOJB3YIOMMX | COOTBETCTBYCT CUCTIP 32 PI" mo ycnoBusm CUCIIP 32
Hacrory 3aTparuBacMeIM | (y3p. 1.0) cocymectBoBanus | (u3n. 1.0)
6,78 MI'y [1010CaM 4acTOT
PT" o
(<100 Br) YCIOBHAM
COCYIIIECTBO-
BaHUS
¢) BIID CHUCTIP 14-1, CHUCTIP 11, CHUCTIP 14-1, | CUCIIP 11, CHUCTIP 11, He ykazano
It OBITOBOTO/ [punoxenne B | rpymnma 2 [punoxxenne B| rpymma 2 rpymma 2
oducHoro (u31. 5.2) (u31. 5.1) (u31. 5.2) (u3n. 5.002.03.C9 (30, 5.1)02
00opynoBaHHs CHUCTIP 14-1, PT" mo CHUCTIP 14-1, CHUCTIP 14-1
(< 1,5 xBT) [punoxenne B | ycnoBusm [punoxenune B (m3x. 5.2)
(m3m. 5.2) COCYIIECTBO- (m3x. 5.2)
BaHHA PI' no ycnosusm
COCYIIIECTBOBaHUS
d) BIID He ykaszaHo, CUCTIP 11, He ykazano CUCTIP 11, CUCIIP 11, CUCITIP 32
U MOOWJIBHBIX | TaK Kak rpymnna 2 rpymnna 2 rpymnmna 2 (u3m. 1.0)
YCTpOHCTB 2 JUANa3oH He (u3a. 5.1)02 (u31. 5.1)02:C.C9) (3. 5.1)C2
(emkocTHast COOTBCTCTBYCT CHUCTIP 32 PT" mo ycnoBusim CHUCTIP 32
CBAI3b) 3aTparuBacMeIM | (y3p. 1.0) cocymiectBoBaHus | (u3z. 1.0)
(< 100 Br) OJI0CaM 4acTOT
[TPUMEYAHNUAI:

(1) TorTopHOE 06CykneHue creluduKanuii, korna B 6yaymem 6yaer ykazano B CUCIIP 11.

("2 B ciyuae, xorna ycrpoiictso ¢ dynkuueit BIID paboraer 6e3 xocT-ycrpoiictsa, cranaapt CUCIIP 11 nomkeH npuMeHATHCS
B Ka4eCTBE OCHOBHOTI'0; 3aT€M MPUMEHSIOTCSI APYTUe CTaHIapPThl B KAYECTBE BTOPUYHBIX.

(*3) Ecnu uHOE HE YKa3aHO B OTHOLIEHMM KOHKPETHOW IOJIOCHI, KOTOpas A0JDKHA Hcnoib3oBaThes, ctanaapT CUCIIP 11 nomxen
MPUMEHATHCS B KAYeCTBE OCHOBHOTO; 3aT€M IPHMEHSIOTCS IPyTUE CTAHIAPTHI B KAYECTBE BTOPHYHBIX.

(% ns cranmapra CUCIIP 11, rpynma 2, kmacc B, ykassiBaloTcst ipesiesibl M3MydeHuii Ha paccTossHuK 10 M Ha OCHOBE mpejiena
U3JIy4YeHHU Ha PaCCTOSIHUH 3 M.

) Knaccudukanus kiaccos A/B He npotusopeunt onpeenennio CUCIIP.

(*6) Insa cnyuaes, otMedennbix kak CUCIIP 32 B (b) u (d), npu Heobxoaumoctu npumensiercs CUCTIP 32, mockosbKy OH TOIXOIHT.
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TABJIULIA 12

Ipenenns uznydyennii A MOOWIbLHBIX yeTpoiicTB BIIJ, ucnoas3ywomux yacrory 6,78 MI'u (MarautHas ¢Bsi3b) B SInonuu

IleneBoe
npumenenue BITD

IIpenenbl KOHAYKTHBHBIX H3JIy4eHHI

IIpenensl 3MuccHOH-
HBIX M3Jy4YeHHIl
OT OCHOBHOI1

Hpe):lem,l IMUCCHOHHBIX l(l3.]'ly‘lel{l/lﬁ B IPYIr'ux mnoJiocax

rapMOHHKH
9-150 xI'x 150 k' —30 MTI'x 6,765-6,795 MI'u 9-150 k' 150 k' —30 MTI'x 30 MI'y -1 I'T'x 1-6 I'Tu
€ yKa3aHo , , I8 ,765-6, i ¢ yKa3aHo a OCHOBE , a OCHOBE , cllydae
b) BIID H 0,15-0,50 MI" 6,765-6,776 MI' H H CUCIIP 11 H CHUCTIP 11 B
U MOOHITBHBIX KBa3HITHKOBOE 44,0 nBMKA/M u3g. 5.1, mpu u31. 5.1, IpUMEHSIOTCS €CITH JOJDKEH
YCTPOWCTB, 3HAUCHHE pu 10 M npeoOpazoBaHUN CIICYIOLIHE 3HAUCHHS: MPUMEHATHCS
HCTIONb3YIOLIUX 66-56 1BMKB (KBa3UIIMKOBOE 3HAUCHHE); B 3HAUYCHMS IS 30-80,872 MI'y — CUCITIP 32
4acToTy (JMHeiiHOe CHIDKEHHE | 6 776-6,795 MI'i: paccrosaus 10 M 30 nbMkB/m; (u31. 1.0) (1),
6,78 MI'n : ’ npezen U3IydeHust . _ HCIIONB3YOTCA
apu log () 64,0 1buKA/M Tpu 10 M HEHeﬁHO CH};I)KaeTCH 2887];?,[531/,38 M npez[enmy
CpEAHEC 3HAICHUC (KBa3UMIHKOBOE 3HAYCHHE) npu log(f) A > JUISL PACCTOSHIS
56-46 nbMkB p 81,88-134,786 MI' — p
(JHHEHHOE CHUKEHHE ot 39 nbMKA/M 30 nBMKB/M; 3 M, yka3aHHbIC
i log(f) Ha 2'15 MFL/‘ 134,786-136,414 My — | B Ta0mme A5 (1)
0,50-5 MT'i; o 30111]\5/IMFKA " 50 aBMKB/;
H .
KBASHITHKOBOE Hac . e“ 1 136,414-230 MI'u —
3HavyeHne 56 1bMKB; 20 1;;5 q2 i .Ml" . 30 nbmxB/M;
CpelHEe 3HAUECHHE ,295-20,385 MI'w: 230-1000 MI'y —
46 1EMKB 4,0 nbMkA/mM Ha 10 M 37 1BMKB/M
5 3}1() o (kBasummKoBoe B cnydae ecnu 1oimKeH
—30 MI':
SHAUCHHC). npumensteess CUCIIP 32
KASHITHKOBOS Hewmoyenne 2: (u3n. 1.0), ucmonb3yoTCst
saaeanc 60 ABMKB; 526,5-1606,5 xI'w: TIPEIETBl I PaCCTOSHUS
CpeIHEEe 3HAYCHHC —2,0 nbmMxA/MHa 10 M | 3y, ykasaHHbIe
50 nbmxB, (KBa3UIHKOBOE B TabmHIE A.S5.
32 HCKIIFOYCHUEM 3HAUCHHE) VcKIoueHIe:
ITHM
Horoe 33,825-33.975 M -
49,5 nbMkB/M Ha 10 M
(xBa3UIUKOBOE
3HAYCHUE)
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TABJIULIA 13

45

penenst u3nydennii aast MOOWIBHBIX yeTpoiicTB BITJ, ncnonn3yomux nmosocy 400 kI'u (emkocTHast ¢Bsi3b) B SInoHuM

IleneBoe ITpenesbl KOHAYKTHBHBIX M3JIyYeHHIi ITpenesnsl SMHCCHOHHBIX ITpenesnbl SMHUCCHOHHBIX U3JTYYeHUil B APYTUX M0JI0CAX
npumenenue BITD H3JIyYeHHU 0T OCHOBHOM
TapMOHHKH
9-150 kI'y 150 kI'n — 30 MI'n 425-471 xI'n 9-150 kI'y 150 k' — 30 MI'n 30 MI'y—1TITy 1-6 I'Tu
480-489 kI'n
491-494 xI'n
506-517 kI'y
519-524 xI'n
d) BIID He ykazano 0,15-0,50 MI': Ha ocnose CUCIIP 11, He yxazano Ha ocnose CUCIIP Ha ocaose CUCIIP 11, | B ciyuae
JUISE MOOMIIBHBIX KBa3UIIHKOBOE u3n. 5.1, 11, m3m. 5.1, n3A. 5.1, OpUMEHAITCA | €CIH JOJKEH
YCTPOWCTB, SHAYEHHE HpH IIpeoOpa3oBaHuN IpY IIpeoOpa3oBaHuN | CIEAYIOIINE 3HAYCHHS: PUMEHSTBCS
HCTIOJL3YFOIIUX 66-56 1bMkB B 3HAYEHMs JJIs1 PACCTOSHUS B 3HAYCHMS 30-80,872 MI' — CHUCIIP 32
nosocy 400 kI (nuHeiiHoe cHikenne | 10 M Ipenien u3ityuenus ans paccrosirus 10 M | 30 nBmkB/u; (u3zn. 1.0) (1),
(eMKOCTHast CBS3b) pu log(f)); JIMHEIHO CHIDKAeTCs TP/ H3ITyHCHHS 80,872-81,88 MI'i — HCHOJIb3YFOTCS
CpelHee 3HauCHTe npu log(f) JTMHEHHO CHIKAETCS 50 7BMKB/M: Tpeessl
56-46 1bMxB ot 39 nbMKA/M npwu log(f) 81.88-134.786 M1 — UTSL PACCTOSIHUSE
(muHeiiHOE Ha 0,15 MI'n or 39 nbMKA/M 30 2EMEB - 3 M, yKasaHHbIe
CHIDKEHITE 1o 3 nbmkxA/M Ha 30 MI'g Ha 0,15 MI'y ADMEKB/M, B Tabmuue A.5 (1)
10 3 IBMKA/M 134,786-136,414 MI'i —
npu log(f)) Ha 30 MTm. 50 nbmMxB/Mm;
0,50-5 MI'ni Hemouenue: 136,414-230 MI'n —
e onos 526,5-1606,5 T | S0 ABMKBAY
56 1BMKB: MIPUMEHSAETCS 230-1000 MI't —
A ! ~2,0 iBMKA/M 37 nbMkB/Mm
CPELHEE SHATCHHC Ha 10 M B cnyuae ecnu qomkeH
46 nbuxB (KBa3MITMKOBOE HPUMEHSTHCS
5-30 MI'm: 3HAYCHNE) CUCIIP 32 (u31. 1.0),
KBa3HIIHKOBOE HCTIONB3YIOTCS TIPEEIbI
3HaYCHHE JUISL PACCTOSTHHUSA 3 M,
60 nbmMkB; yKa3aHHbIE
cpelHee 3HaUCHHe B Tabauue A.5
50 nbMkB,

3a UCKJIFOYEHUEM
noioc I[THM
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TABJIULIA 14

penennt uznyyennii BIII nasa npumenennii IM B SInonunu

Leaesoe
npumenenne BITD

ITpenesbl KOHAYKTHBHBIX M3JIy4YeHHi

IIpenennbl 3MUCCHOHHBIX
H3JTyYeHU
OT OCHOBHOI1 FAapMOHHMKH

Hpeueﬂu OMHCCHOHHBIX I/ISJ'ly‘leHl/lﬁ B APYI'ux moJjocax

nojjoc [ITHM

9-150 xI'y 150 xI'u — 30 MI'n 79-90 xI'y 9-150 xI'n 150 xI'uy — 30 MI'u 30 MI'u -1 I'T' 1-6I'Ty
BIID s 3apsiaxu He yxazano 0,15-0,50 MI'w: 68,4 nbMKA/M Ha 23,1 ntbMkA/M Ha ocuose CUCTIP 11, | Ha ocnoBe CUCIIP 11, | He ykazano
oM KBa3HITHKOBOE paccrosaum 10 M Ha PacCTOSHUH u3g. 5.1, u3g. 5.1, npUMEHSIOTCA

3HAUCHUE (KBa3MIMKOBOE 3HAYEHHUE) 10m pu IpeoOpa3oBaHUH CIIEAYIOIINE 3HAYCHHUS:
66-56 nbMKkB (KBa3UMUKOBOE B 3HAYCHHUS 30-80,872 MT'i1 —
(nuHeiinoe 3HAUCHNE), JUISL PACCTOSIHUS 30 nBMKB/M;
CHIDKEHYE 3a UCKJITIOUYCHUEM 10 M nmuHEITHOE 80,872-81,88 MI'n —
mpw log(f)); 79-90 kI CHI/DIl(eHI/;e 50 nbMKB/M;
cpeaHee 3HaueHue gfzgofé& CA/M 81,88-134,786 MI'y —
56-46 nbMmkB 015 MI" 30 nbmkB/Mm;
(smHEMHOE Ha, !

3 1BMKA/ 134,786-136,414 MI' —
CHIKEHHE 710 S HOMICA/M

30 MI'u (1) 50 nbMkB/M;
npu log(f)), Ha n
0.50_5 MT it Hckmrouenue 1: 136,414-230 MI'u —

) I 158-180 «T" 30 nbMkB/M;
KBA3HITMKOBOE A ioe-iol K, :
N 237-270 Tn, 230-1000 MTI' —

56 nEan3d: 316-360 kI'iy 37 nbmkB/m

cpenHee 3Ha’1qenne u 3965 450 K11,
Ipezesbl U3TydeHuH

46 nbwkB BBILIIE, YEM YKA3aHO

5-30 MI': panee (1), na 10 1b.

KBa3UITHMKOBOE Uckmnrouenue 2:

3HauYCHHE

. st 526,5—

60 BmxB; 1 606,5 kI'n,

CpellHee 3HaueHHe —2,0 tbMKA/M

50 nbmkB, (KBa3UIHUKOBOE

3a UCKITIOYCHHUEM 3HAYECHHE)
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b) Oyenka 6o3z0eticmsus P9

B Slnonnm mipu oIieHKE COOTBETCTBHUS TPeOOBAaHUSAM B OTHOIIICHHUH BO3elicTBH PU Ha opraHm3M deaoBeKa co
ctopoHbl cucteM BIID mpumensrorcst PykoBomsimue ykazanus mo 3amute oT pamuomsirydeHus (RRPG).
B RRPG conepxarcsi peKOMeHAyeMble PYKOBOSIINE YKa3aHUs, KOTOPble MPUMEHSIIOTCS, KOT/Ia YeIOBEeK
WCTIONB3YEeT PAIMOBONHBI M €ro OpPraHu3M IOJBEPraeTcsl BO3ACUCTBUIO JJIEKTPOMATHUTHOTO OIS
(B qmanazone wactot ot 10 xI'1 mo 300 I'T'm), miist o6ecriedeHns TOro, YTOOI IIEKTPOMArHUTHOE TT0JIe OBLIO
0e30MacHBIM W HE TMPUBOIIIO K M3JIUIIHEMY OMOJIOTHYECKOMY BO3JEHCTBHIO Ha OPTaHWU3M 4elOoBeKa. JTH
PYKOBOZSIIKE yKa3aHUS BKIIOYAOT IM(POBBIC IMOKA3aTENHW HAIMPSDKEHHOCTH AIIEKTPOMArHUTHOTO TIOJS,
METO/T OI[EHKH JIEKTPOMArHUTHOTO TTOJISI M METOT 3AIIUTHI JJISl YMEHBIIIEHHUS H3ITyUIEeHUS dJIEKTPOMArHUTHOTO
TTOJIS.

HopmatuBHBIE 3HAUCHUS, TIpUMEHsSIeMBIe K cucteMaM bIID, mpeacraBisaroT coboii npuseneansie B RRPG
aJIMAHUCTPATUBHBIC PYKOBOIAIINE YKa3aHWS OTHOCHTEIHHO OOIMIEeH Cpelsl B Ciydae, KOTrJa BO3ACHCTBHE
JJIEKTPOMATHUTHBIX IIOJIE Ha OpraHu3M dYellOBeKa He MOXeT OBITh ONpeAesieHO, HENb3s OXHAATh
HaJJISKAIETO KOHTPOJS M CYIIECTBYIOT M3MEHYHMBBIE (akTopbl. HampuMep, K 3TOMy CIydar0 OTHOCHTCS
MTOJIO’KEHUE, KOTJa JKATENU ITOJBEPTaloTCS BO3JEHCTBHIO AJIEKTPOMArHUTHBIX TOJIEH B OOBIYHBIX KHIIBIX
palioHax.

Ho B cimyuae xoria genoBek Haxoautces B ipenenax 20 cM ot cucteMsl bI1D, paboratomieii B quamnasone 4acToT
ot 10 xI'; 1o 100 kI, 1 B OTHOIIIEHHMH HETO HE MOTYT MIPUMEHATHCS PYKOBOIAIINE YKa3aHHSI TI0 TIOTJIOIIECHUIO
W3TY4YEHUs] Pa3IMUHbIMU YacTAMHU Tesa, MPUMEHSIOTCS 0a30Bble PYKOBOISIIUE yKa3aHUS, [IPUBEICHHBIC
B RRPG.

B 0a30BBIX pyKOBOASAIINX YKa3aHHSAX HE BBHIACISIOTCS oOmmias cpera M mpodeccHoHanbHas Cpena; Mmo3ToMy
IpU TIPEMEHEHHH OOIINX PYKOBOAALIMX YKa3aHUH B 3HAUCHUSIX MOACUHUTHIBAETCS (haKTOp OE30IacHOCTH B
pasmepe 1/5 (1/N5 11s HANPSKEHHOCTH >MEKTPOMATHHTHONO TOJS M IUIOTHOCTH 3JIEKTPHUECKOTO TOKA),
KOTOPBII MIPUMEHSETCS B aIMHHUCTPATHBHBIX PYKOBOISIINX YKAa3aHHSIX.

B MeTonuke OLeHKH NPUBOISATCS CXEMBI OLEHKH JUISI MPOBEACHUs oueHKU cooTBeTcTBUs RRPG, B KOTOpBIX
MPEACTABICHBl HOPMATUBHbIC 3HAYCHUS U PYKOBOASIIKE YKa3zaHus. s kaxxnoil nenesoit Texnonoruu bIID
(mampumep, BIID ¢ ncnonszoBanmem gactoTel 6,78 MI't, BIID mis MmoOunpHEIX ycrpoticT, BIID mis OM)
MMEETCS CBOSI HE3aBUCHMAs CXeMa OLICHKU:

1) BO3MOKHOCTH PACIIONIOKEHUS OpraHu3Ma 4esoBeka Ha paccToaHuu < 20 cm ot cucteMsl BIID nmm
MEXy TIepellatolieil ¥ IPUEMHOM KaTyIIKaMH;

2) 3aIIMTa OT PHCKa KOHTAKTA;

3) COCTOSIHUE HE3a3E€MIICHHOCTH;

4) cpennee 3HaueHue st SAR Bcero tena;

5) SAR uyactu Tena;

6) IJIOTHOCTDH MHIyLIUPOBAHHOI'O TOKA;

7) KOHTaKTHBIH TOK;

8) BHEIIHEE IEKTPHIECKOE TOJIE; U

9) BHEIIIHEE MArHUTHOE TTOJIE.

Haubonee mpocras cxema OIEHKH IS BCeX IEIeBBIX TexHolorui BIID BkiIowyaeT mepednciieHHbIEe BBIIIE
MyHKTBI 8 W 9, KOTOpbIE NPEACTABISAIOT COOOW MHUHUMAIBHYIO YHCIOBYIO KOMOHWHAIIMIO I1apameTpoB.
[Ipu oulenke cumuTaercs, 4YTO 3Ta camasi MpOCTas CXeMa MPUBOAUT K TMOJYYCHHUIO HAUXYJIIETro
(MaKCUMaJILHOT0) 3HAYSHHS IMOTJIONMEHUS YHEPTHH PAJMOBOJIH OPraHW3MOM 4YeloBeKa. J[pyruMu cioBamu,
olleHMBaeTcs BozJelcTBre PY, cymiecTBeHHO mNpeBblmaroniee (akTUYecKoe 3HAUEHUE BO3JEHCTBUS Ha
OpraHM3M YeJIOBEKa; a 3aTeM OIIEHKA MPUBEJET K ropa3o 0ojee HU3KOW JOITyCTUMOW MOIITHOCTH U3ITyYeHUS
oT cucteMsl bIID.

Jpyrue cxembl BKJIIOYAIOT OoJjbliee yuciao mapamerpoB. Ilo mepe pocra umcna MpUHSATBIX MapaMeTpoB,
METOAMKA OLIEHKU TpeOyeT Ooliee NeTaabHOM OLEHKH, KOTOpasl MPUBOAUT K Oojiee TOUHOMY ONpeJeIICHHIO
Bo3aericteus PY. B HekoTopwlx cxemax, pa3paOOTaHHBIX il HOAPOOHON OLEHKH, HPUMEHSETCS
KO3 PHULIMEHT CBA3M, KOTOPHIM YBEIMYMBAETCS BMECTE C H3MEPEHHBIM MAaKCHUMaJIbHBIM 3HAauYCHHEM
HaINpPsHPKEHHOCTH MAarHUTHOTO TOJIA AJIS OATBEP KJIEHUS TOT0, YTO Bo3jeicTBHE PU MeHbIIe HOPMATHBHBIX
3HaueHuil. Taxke npencrasieH pacdeT K03 PUIMEHTa CBSI3H.
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Cuctema cumrtaerca cooTBercTBylomed RRPG, ecnu mpoaeMOHCTpUPOBAHO COOTBETCTBUE CHCTEMBL,
WCTIONB3YIOMIeH ONIHY W3 IeJeBBIX TexHomorwii BIID, HopMaTHBHBIM 3HAYEHHWSM, YKa3aHHBIM B JFOOOH
W3 CXEM.

Ecnu HOBas MeTonuka OICHKH, NMpeIHA3HAYCHHAS Ui NPOBEACHHUS OIICHKH, OYICT COOTBETCTBOBATH B
OyIymieM YCIOBHSAM HAIEKANNX HWHXEHEPHO-TEXHUYECKUX MOIXOAOB WJIM €CIH MOXHO ITOATBEPIUTH
yIIydIlleHHe TPUMEHUMBIX METOJUK OIIEHKH B COOTBETCTBYIOIIMX CIy4asX, TO Takas METOJUKA MOXET
MIPUMEHSTHCS JUISI 3TOH 1eIu.

B konue storo pazgena ormetum, uto anasi RRPG Owbumm cormacoBansl pykoBomsimue ykazanus MK3HU
2010 roma B menmsx MPUHSATHS U HU3KUX JMAITa30HOB 4acToT. [1o3TOMy BO3/IeiicTBHE Ha YelOBEKa CIIeIyeT
IIPOBEPATH HA COOTBETCTBHE KOJIMYECTBCHHBIM IIOKA3aTEJIIM BO3AEHCTBUS, 4YTOOBI IPEAOTBPATHTH
CTUMYJISILIMIO HEPBOB, a Takke HarpeB TkaHed Ha SAR B nuanazone gactot 100 kI'y — 10 MI'm.

iii) B Kurae
B macrosmem pazgene mpuBOAATCA KiIAcCUpUKAIMS W aHAU3 PEryIupoBaHus s yctpoiicts bIID
B JelicTByolIeH ceifuac B Kutae cucteme peryaupoBaHus paguoCBsI3u MPUMEHUTENBHO K ycTporcTBaM BIID

n yacti BIID mpu OecnpoBOIHON CBS3M B COOTBETCTBHHM C OIPEICICHUSMH, JHANa30HAMH 4YacTOT
W OTPAHUYECHUSMHU [J151 PA3JIMYHbIX YCTPONCTB PaJuOCBA3H.

a) Knaccugpurayus u anaruz pecyruposanus oas ycmpoicma BI1D

B Kurtae He cymecTtByeT odunmaibHBIX HOpMaTUBHBIX mojoxeHwid st bIID. Ceitdac Bce momockl 9acToT
BIID oxBateiBarotcs perynupoBanueM aiast SRD. ITosromy i 3aluThl JEHCTBYIOIIMX CUCTEM PaAHOCBSI3U
yctpoiictBo BIID nomkHO MpOoHTH HCIIBITAHUE NP BBIXOJIE HAa PHIHOK, KOTOPOE aHAJIOTUYHO UCTIBITAHUIO IS
SRD. Ho B monrocpo4yHo# mepcIieKTHBE Helenecoodpa3Ho perynmpoBath ycrpoiictBa bIID Tak ke, kak u
SRD. Iloatomy kmaccuukanus w peryisTopHoe m3ydeHune bIID ocyIecTBISIOTCS ONMMCAHHBIM HIDKE
obpa3om. Ilockonbky H3ydeHHE HAaXOAUTCA HAa PaHHEM »JTale, He HCKIIOYArOTCS Pas3iIM4YHble METOMbI
PETyIHPOBaHUS U Ki1acCu(UKALINH.

a-1) Yempoticmso ITHM

a-1-1)  Awuanusz ¢ mouku 3penus OUAnA3oHa 4Yacmom u onpeoeneHus.

B xuTaiickoli cucteme peryiaupoBaHus paarocBssu ycrpoiictBo [IHM onpenensiercs crnemyronmm o0pazoM:
000pyZOBaHME WM allllapaTrypa, B KOTOPHIX pajnoyacTOTHAsl SHEPTUsl UCIOJb3YeTCs AJIsl IPOMBIIIICHHBIX,
HAYYHBIX, OBITOBBIX W AQHAJIOTUYHBIX LEJNel W KOTOpble HE BKIIOYAIOT OOOpYy/IOBaHWE, UCIONIB3yEeMOE B
3JIEKTPOCBSI3U, MHPOPMALMOHHBIX TEXHOJIOTHIX U APYIMX HAMOHANBHBIX cTaHaaprax. Ycrpoictso [THM —
3TO 00OpYyIOBaHUE, MPUMEHIEMOE B JIOMOXO3SIMCTBAX WJIM B MPOMBIIUICHHON cdepe A MCIOIb30BaHUS
paarovactoTHoM sHeprun. [loaromy ycrporictBo BIID MoxkeT ObITh OTHECEHO K ycTpoiicTBy [THM.

CoritacHo HOpMaTUBHBIM TosioxkeHusM 115t [IHM B Kurae [12] yctrpoiicta [THM moapasnenstoTcs Ha Be
TpyNIBl HA OCHOBE WX NMpuMeHeHu#: 1) Bce ycrpoiictBa [IHM, B KOTOPBIX HaMEpEHHO MPOU3BOIUTCS W/WIH
MPUMEHSAETCS C MCIIOJIb30BAaHUEM TallbBAHWYECKON CBA3M pPagUO4YacTOTHAs DHEPIHs MAJS BBIIOJIHEHMS
coOcTBeHHOH QyHKIMH; 2) Bece yerpoiictBa [THM, Bkirouast o6opynoBanne EDM u 06opymoBaH#e AyroBoit
CBapKH, B KOTOPBIX HAaMEPEHHO NPOU3BOAMUTCSA WU IPHUMEHAETCS 3JIEKTPOMAarHWTHas pajauo4acTOTHAs
sHeprus st 00paboTku MaTepuanos. Kpome Toro, ata rpynmna noapasaessieTcsi Ha JIB€ KaTETOPHU COTJIACHO
crieHapusaM npuMeHenus: A) yctporictea [IHM, KoTopsie He UCIOIB3YIOTCS B JIOMax WIW HE TOIKITIOUEHBI
HampsIMyl0 K OBITOBBIM YCTPOWCTBAM NHMTaHHUs HHU3KOro HampsokeHus; B) ycrpoiicrBa I[THM, koropsie
UCTIONB3YIOTCST B JOMax WJIM HampsMyIO MOJKJIIOYEHbl K OBITOBBIM YCTPOHCTBaM IHTAaHHS HHU3KOTO
HaIpPsDKEHUS.

CornacHo HopMmatuBHBIM monoxkeHussM masi [THM B Kutae [12], KoTOpble 3KBHUBAJIEHTHBI CTaHIAPTY
CUCTIP 11:2003, Bompoc 0 MpUHAIEKHOCTH TOIOCHl YacTtoT BIID 6,675-6,795 MI'l k Auana3oHy 4acToT
ITHM noikeH onpeaensaTheca Ha OCHOBE CIIENUAIBHOTO PEIICHUS PETYJIATOPHOr0O opraHa paauocBa3u Kurasi.
Tewm ne menee, apyrue nonocs! yactot bBIID He npunaanexar k Auamazony vactor [IHM.

Takum 00pa3oM Ha OCHOBE YKa3aHHOT'O BBILE aHAW3a, NMPH HAIMYMK paspelieHust ycrtpoiictso BIID,
paboratomiee B nosoce 6,675-6,795 MI ', npunaanexur k ycrpoiictsy [IHM kareropuu B rpymmst 2.
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a-1-2)  Awnanuz ¢ mouku 3penus ocpanusenul

CoriracHo HOpMaTUBHEIM monoxkeHusM 11t [THM B Kurae [10] paccMaTpuBaeTcst BOmpoc 00 OrpaHHYeHUH
MOIITHOCTH TIepeaadn BHYTPH HoJIoCk! ycTpoiictBa [ITHM, paboraromero B mosoce 6,675—6,795 MI'. Kpome
TOTO, HEOOXOIUMO, YTOOBI €ro MOOOYHOE HM3ITYYCHHE COOTBETCTBOBAIO OrPAaHHUYCHUSM IO TIOMEXaM OT
AJIEKTPOMATrHUTHOTO M3IYy4eHHUs, IPUBEACHHBIM B Tadmuie 15.

TABJIMLA 15

OrpaHuyeHus Mo NoMexam OT 3JIeKTPOMATHUTHOI0 U3JIy4YeHUsI
agst yerpoiictsa IIHM kateropun B rpynnsi 2

Monoca yacror (MI'u) OrpanuyeHus o nomexam s yerpoiicrsa IIHM
kaTeropuu B rpynnsi 2 (1b(MkB/m))
(u3mepeHo Ha paccrosinum 10 m)
0,15-30 -
30-80,872 30
80,872-81,848 50
81,848-134,768 30
134,768-136,414 50
136,414-230 30
230-1 000 37

(ITpumensiemsrit B Kurae cranmapt [THM, GB 4824-2004, ananoruder crangapty CUCIIP 11:2003.
I'pymma 1 npennasHaueHa g obopynosanus [IHM, B KOTOpOM reHepupyeTcs i/ WiIH IPpUMEHICTCS
C WCIONB30BAaHUEM TallbBAaHUYECKOW CBS3M PAJAMOYACTOTHAas SHeprus. [pymma2 BrIIOYaeT
obopynoBanne ITHM, B KOTOpOM paaMo4yacTOTHAash OSHEPTUsl HAMEPEHHO TI'€HEpUpPYeTCs
W/WITH UCTIONB3YeTCs B (popMe 3IIEKTPOMArHUTHOTO U3ITyUSHHSI. )

Ha ocHoOBe M3110KeHHOTO BBIILIE aHATIN3a, IPH HATTMYUK pa3pelienus ycrpoiictsa bI13J, padoratomue B monoce
gactoT 6,675-6,795 MI'w, moryTt B Kurtae ynpasisarecs B cooTBeTcTBHU ¢ yerpoicTBamu [IHM kareropun B
rpynmsl 2. Kpome toro, BI13, padoraroiue B Apyrux Mojsocax 4acToT, He MOTYT yIPaBISITHCA B COOTBETCTBHU
¢ obopynosarueMm [IHM, cormacHo neiictBytomemy B Kutae perynmmpoBaHUIO pagioCBs3H.

a-2) Yempoiicmeo manozo paduyca oeticmsus (SRD)

a-2-1)  Awnanusz ¢ mouku 3penus OUAnA3oHa 4Yacmom u onpeoeneHus.

B cucteme perynupoBanus pannocsszu Kuras [12] nmeercs cemp kateropuit SRD ot A no G. Cpeau Hux
pabouwe nonock! yacTot kareropuit A—D Hmxe 30 MTI'u. [Tonoca yacrot kateropuu A cocrasiset 9-190 k1.
[onocs! wactot kareropuu B u paboune nomnocs! yactot BIID He nepecekarotes. [Tomockl yacToT Kateropuu
C BxmovaroT 6,675-6,795 MI'n. Kareropust D, paboune momocer wactor xoropoit 315 xl'm — 30 MIm,
BkiouaeT Bce SRD, 3a uckmouenuem kareropuit A, B u C. Ilostomy Bce paboune nonockl yactot bIID, 3a
uckioyeHueM nosiocskl 190-205 kI, npuHamiexar k nuana3zony yactot SRD. Kpome Toro, monoca yacror
nepBoro nokoneHus ycrpoicts bIID koncopumyma WPC yacTu4HO BBIXOJUT 3a paMKH Noj0ckl yacToT bIID
kareropuu A. CnemoBaTelbHO, C TOYKM 3peHHMs 4acToT Bce ycrponctBa BIID otHociareas k SRD,
3a uCKJItoYeHneM ycrpoicTts BI1D, padoraromux B monoce 190205 kI

B neiictByromeii B Kutae cucreme perynnpoBaHus paanocBsizu He nMeetcs onpeaenerus SRD. Tem He meHee
JU1s1 OOBIYHOTO MAJIOMOIIIHOTO (MAJIOro paguyca IeHCTBUS) paguonepenalonero o0opyaoBanus pa3padoTaHo
CYIIIECTBYIONIEE aaIMUHUCTpaTHBHOE perymupoBanue [12]. Ilepemaga momHOCTH ycTpoiictBa bIID He
OTHOCHTCS K KaTeropuu pannonsirydenus. [logasmisromniee 60IbIIMHCTBO MOIITHOCTH ITEPEIAETCS Ha IPUEMHHUK
C MTOMOILBIO CBA3BIBAHMS, MHAYKLMH 1 APYTHX TEXHOJIOTHH, & HE IyTeM M3JTydEeHHUS SHEPIUU B O€CIIPOBOAHOM
npoctpanctse. [loaTomy, ¢ ToUkM 3peHus onpenenenus, ycrporictsa bIID He otHocsaTcs k SRD.
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B acnekrte BozmeicTBUS OeCHpPOBOAHOTO CHUTHAlda Ha OKpPYKAaIOMIyI0 cpeay ycrpoiictBa BIID moryr
BPEMEHHOI'0 YIPaBIISATHCS B COOTBETCTBUU ¢ METOJOM peryiuposanus anst SRD. Takoit meton ynpasieHus
MOXeT o0ecmeunTh, 4TOOBI BO3ACHCTBHE ycTpoiicTBa bIID Ha OecrnpoBOmHYIO cpemy HE IPEBBIIIAIO
BozaeiictBust SRD B cooTBeTcTByromeil mosoce yactoT. Ho B J0ATroCpodHO mepcrekTUBE yIpaBieHHUE
ycTpoiictBom BIID B cootBeTcTBrM ¢ SRD HE moaxoawuT.

a-2-2)  Auanuz ¢ mouKu 3peHusi 02PAHUYeHUL

CormacHO HOpPMATHBHBIM  TOJOKeHmsM  http://www.wirelesspowerconsortium.com/ SRD  momkuO
COOTBETCTBOBAaTh TOJILKO Mpe/Aeiy HapPSKeHHOCTH MarHUTHOTO moiisl. B tabnuue 16 mpuBeneHb mpenesns
HanpspbkeHHocTH MarHuTHoro noist SRD kateropun A, SRD kateropun C u SRD kateropun D.

TABJIULIA 16

IIpenesnl HANPAKEHHOCTH MATHUTHOTO MoJist SRD kaTeropuu A,
SRD kateropuu C u SRD kateropuu D

Kareropus CoO0TBeTCTBYIOLIAS 110J10CA YACTOT OrpaHuyeHne M0 HANPSKEHHOCTH
yerpoiicte BIID MArHUTHOTO noJist (10 m)
SRD kareropuu A 9-190 xI'x 72 nbMKA/M

[Tonoca wactot ycrpoiictea BIID WPC
TIEPBOT'O MOKOJICHUA YaCTUIHO BBIXOJUT
3a paMKH moJsiockl yactotr SRD
KaTeropuu A

SRD kateropuu C 6765-6795 kI'g 42 nbMkA/M
SRD xateropuu D 425-524 xI'n —5 nbMKA/M
a-3) Pezynomamol ananuza, noceiujeHHo20 Klaccupurayuu u aOMUHUCMPAMUSHOMY DPecyiupOosanHuio
ycmpotuicme BIID

B 3axitouenue cieayetr OTMETHTD, YTO NMPH HAJIMYMM paspelieHus ycrpoiictsa bIID, paboTaromye B mosoce
gactor 6,675-6,795 MI', MoryT ympaBisTbCs B COOTBETCTBHHM C ycrpoiictBamu I[IHM xareropuu B
rpymisl 2, a ycrpoiictBa BIID, paboraromue B Jpyrux mojiocax 4acToT, MOTYT BPEMEHHO YMPaBISATHCS B
coorBercTBuU ¢ SRD. B ponrocpouHoli mepcnekTuBe HEOOXOAMMO IO BO3MOXHOCTH CKOpEE BBIICIUTH
nosiocy yactoT it BIID u paspaborars Texandeckue cnequduranuu no SMC mis yerpoiicts BIIO.

b) Ananuz wacmu yempoiicmea bI13, omnocsuyeiics k 6ecnpogooHoll céa3u

[Ipexne yeM HavaTh mepefady dHEPrUH, HEOOXOJMMO, 4TOOBI OCHOBHOE ycTpoiicTBo BIID ocymectBuio
MPOIIECC YCTAHOBJICHHUS COCIUHEHHS ITOCPEACTBOM OECHPOBOMHON CBSA3HM, YTOOBI YOENUTHCS B HAIUYHUU
BTOPUYHOTO yCTpoiicTBa. [Ipu 3TOM mpoliecce yCTaHOBIIEHUS CBS3H CBSI3b XapaKTEPU3yeTCS MAITBIM PaIHyCOM
JEHCTBUA, KPAaTKUM CPOKOM M MaJOW MOIIHOCTBIO, YTO COOTBETCTBYET XapakTepucTukam cBs3u SRD.
CrnenoBaTelibHO, €T pabouasi MoJI0ca 4acToT yacTu ycrpoiictea bI19D, oTHOCsIIElCs K O€CITPOBOIHOM CBA3H,
HE BBIXOJIUT 32 PaMKH TOJIOCKI 4acTOT ycrpoiictBa SRD, To oHa perymupyercs kak SRD.
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7 Hccnenopanns B3anMHoro BianssHust BIIJ u cay:x06 pagnocsssu

B sToM paznene paccmaTpuBaeTCs COCTOSTHIE UCCIIEAOBaHUI B3anMHOTO BIusHUS BI1O u ciryx0 pagrocsszu,
BKJIFOYAs PaJIOACTPOHOMHUYECKYIO CITYKOY®.

7.1 Pe3yabTaThl HCC/Ie10BAHMIT 1 TEKYLIAS AeATEJIbHOCTh B HEKOTOPBIX aIMUHUCTPALMAX

YuutsiBas, uto cuctemsl bIID MOryT co3maBaTh BHICOKYIO HANpPSKEHHOCTD IMOJISA, CYIIECTBYET BEPOSITHOCTh
CO3/IaHUsl TOMEX CHUTHAJIaM CBS3H, NEpelaBacMbiM B Oym3iiexamux mnojocax. OmpenencHue TpeOyeMbIX
xapaktepucTuk PU-curananos bI1D gomkHo 6a3upoBaThCs Ha NCCIEIOBAHNAX MMOTCHITHAIBHBIX TTOMeX oT bI1D
npyrum ciyx0am. Takwe wmccrmenoBaHus M ONpENENIeHHe M0 MX HTOTaM XapaKTEePUCTUK JOJDKHBI OBITh
OCYIIECTBJICHBI JO MPUCBOCHUS WX BbIAeNeHUs yacToT A bIID.

Ha pucynkax 15 u 16 mokasan ciextp bI13, BeieneHHbIH Wi paccMaTpuBaeMblil B SITOHIH 1 PUCBOCHHBIH
B Kopee [1]. Cregyer mpoBecTH HCCIEIOBAaHUS COBMECTHOTO HCIIONB30BAaHUS CIEKTPa CYIIECTBYIOIIMMU
cucreMamu u cucreMamu BIID, ¢ Tem 4ToOBI YTOUHHTH BO3MOKHOCTH cOCyllecTBOoBaHHWS. HekoTopoe
obopynosanue bIID knaccudunupyercs kak [ITHM-060pynoBanue, KOTOpoe HE TOJHKHO CO3/1aBaTh BPEIHBIX
MMOMeX APYTUM CTaHIWUAM W TpeOOBaTh 3aIIUTBl OT HUX OT APYrux craHiuil. B Tabmwme 17 moxa3aHo
WCTIONIb30BaHME CIEKTpa IEHCTBYIONNX OECIIPOBOIHBIX CUCTEM ¢ paboueit yactoton Hmke 1,6 MI'm, koTopbie
CJIEyeT YYEeCTh B UCCIICJOBAHUAX BO3/ICHCTBYSI B OTHOIICHUHU cucTeM BIID myis anmekrpoMoOuIIei.

TABJIULIA 17

Hcnonb3oBanue cniekTpa AelcTBYIOIMX 0eCIIPOBOIHBIX CHCTEM

Paaunocucremsl Jlnana3zoHbl 4acTOT TexHoJI0ruM cBSA3HN IIpumevyanus

19,95-20,05 kI'1
(20 xI', Ha BcemupHOM
OCHOBE)

39-41 xI'a (40 k[,
SInonws)
49,25-50,75 kI'

(50 xI'u, Poccus)
59-61 k' (60 kI,
Coenunennoe Kopounescrso,

Yacsl, KOTOPbIE IEPUOJAUYECKU

CILIA u Snonns) A HOJIy4aroT HU(POBBIE CUTHAIIBI
65,850-67,35 kI'n MUY AHAS CTaH/IapPTHOTO BPEMEHNU
Cny»0a cTaH"apTHEIX (66,6 k', Poccus) ;4:31/}1/‘?;1214;1, nepeaBaeMble CTaHHI/Iﬂ,MI/I
YacTOT U CUTHAJIOB -
BpeMeHI 68,25-68,75 KFUH NECHTHYHbIH KO nepeayy CUrHAJIOB
(68,5 xI', Kuraif) CTaHapTHOI'O BPEMEHH,
74,75-75,25 k' (BCD) JUISL CHHXPOHHM3AIMN U HACTPOWKH
(75 xI'm, IIBeiinapus) COOCTBEHHOT'O BPEMEHH
77,25-77,75 xI'n
(77,5 xI'y, l'epmanus)
99,75-102,5 xI'ng
(100 kT'u, Kurait)
128,6-129,6 xI'1
(129,1 k', I'epmanms)
157,5-166,5 kI'1
(162 xI['u, ®panmus)
CorvcBa 128,6-129,6 xI'1y Cucrema ynpaBieHHS
y (129,1 xI'n, Espora) _ Harpy3Koi/crpocom
EZE:;?)I;I;OHHOFO 138,5-139,5 kI JUIL aneKTpOCTaHuvHﬁ
(139 xI'n, EBpoma) U MX DJIEKTPOCETEN

5 B 6yayuiem TOT pasjien MOXKeT OBITh IEPeCMOTPEH B KOHTEKCTE TEKyIHX TiepecMoTpoB OTtueToB MCD-R SM.2449
u SM.2451.
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TABJINIIA 17 (oxonuanue)

TexHO0JI0ruu
Pagunocucremsl JAunana3oHbl 4acToT B3 IIpumeyanus
10-250 xI'n (AAmonus) CucreMa 3IIeKTPOCBSI3HU, KOTOpas
[IOJIAET JIEKTPUUECKUM TOK
B KaTYIIKH, yCTAHOBJICHHBIC
CucteMsl
ABTOMATHICCKOG BILOJIb JKENE3HOAOPOKHBIX
OCTAHOBKH 425524 T'u (STnosus) — myTeit, u 06Ha}3y>1<HBaeT
noes108 (ATS) SMEKTPHIECKHUI TOK,
KenesHo- MPOTEKAIONINH Yepe3 KaTyIIKH,
JIOPOKHBIE YCTaHOBJICHHBIE Ha T10€3/1aX, JUIs
patmo- YIpaBJICHUs [T0€3][aMU
CHCTCMBI 100-250 xI' (SImoHust) Cucrema nepeaadn CUTHAJIOB,
Cucremst HCTIONB3YIOMAs HHIYKTHBHYIO
MHAYKIHOHHOM CBS3b MEXIY JTUHHUEN Nepenayy,
MOE3IHOM 80 xI'm, 92 kI’ — YCTaHOBJIEHHOMH BJIOIIb
paauocBsa3u (AAnomus, ToNBKO OaHA KeJIE3HOJOPOKHBIX MyTeil
(ITRS) CTaHIWs) U T. 1., © aHTCHHOH,
YCTaHOBJICHHOM Ha I0e3/1aX
135,7-137,8 kI'1g AMmnutyHast Pagnocmy»x6a ¢ mepenaromumMu
o, | e oo,
panuocBs3u 472479 xI'n -
MOy JISIIIHS, HCCIICIOBaHUN M 00yICHUS
OBbIlurT. & 0TIepaToOpOB-paTHOTIOOUTEICH
90-110 k't (LORAN) Paguocucrema,
) 424 T, 490 xT'w, Vimmysbchas, obecnieunBaromas 0€30MacHOCTh
CucteMbl MOPCKOH CBSI3U 518 k't (NAVTEX) UMH u . 1. 9KCILTyaTally Cy/I0B,
UCTIOJIb3yeMasi B IOPTY
495-505 xI'u (NAVDAT) Y B TaBaHU WIH B MOPE
148,5-283,5 kI'1g
(Paiion 1)
525-526,5 kTt (Paiion 2) | CryxGa pajvoBeIaHus
MIUTATY JHAS C IPUEMHBIMH yCTPOHCTBaMH,
3ByKoBoe panmoBeIanue 526,5-1 606,5 xI'n Moxysiius/ DRM HCTIONB3YIOMIMMU THATa30H

(Ha BceMHpHOIt OCHOBE)

1605,5-1705 xI'u
(Pation 2)

CpCAHUX BOJIH
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PUCYHOK 15
PacemarpuBaemblii ciektp BIID u peiicrByromue cucremsl (10-300 xI')

pabd Ky, 60 KT 135,7-137,8 kl'y
aouonpuemHuKu Jllobumensckan paduocsenss

ﬁ 250 Kl'y

)KeneaHodopoxch/e paduocucmeMb/ u passu4Hele cucmemsol

110 Kly, 205 Kly,

79 kly 90 KI'y,

@ BMN3 ansa 3SM/NMRM

38 Kkly, 58 kl'y

100 kI
20’057!([& 4,2"'5["!'777 ﬁzﬁ'f!-}} 77777777 K | “ BIN3 Ha ocHoBe pe3oHaHca

i EnD | | BmO U Bno § ana 5bITOBbI)‘f/O¢MCHbI:(
' 3 | ;3 NPUNOXKEHUA | npuaoxeHuit 6o1bLIo
. S ! (A——— 1 MOLLHOCTH
KOPEA
19-21 kly 59-61 kl'y
3MB3 3MB3
100 Kly, 205 kly
Kommepueckoe 6ecnposogHoe
3apsagHoe ycrtpoicteo b3

NepecmoTpeHHbIii
WU COTNacoBaHHbIN
Ha MeXXAyHapoaHOM 90,00 Kl'y,

YPOBHE KaHAMAaTHbIN

cneKTp
IEI SAE (Hoa6pb 14, 13)

[OeiicTteytowme
cucTembl
MprCcBOEHHbIN
WY BblAEeNEHHbIN

81,38 Kl'y, §
§ cnekTp bBMN>3

Uccnepyemble AnanasoHbl
80 KMy, 90 KMy 135 kly 145 kly yactot BN3

(e ] '3, 3 Cnektp BM3
MpunoxenneC ¢ I » ! p .
P M3K e Mpnnomenne B ! T°%  nepecmoTpeHHbIi
‘M M3K i H L COrNacoBaHHbIM
| )
| bow

.
i
<d coes Ha MeXXayHapoaHOM
YPOBHE B KayecTtse
KaHAWOaTHOro

Report SM.2303-15
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PUCYHOK 16
PaccmarpuBaemslii ciektp BIID u aeiictByromue cucremst (400 kI'u-13,56 MI'n)

ANOHNA 472-479 Ky 6 765-6 795 KTy
JTiobumensckas paduoceass Cucmembl nodeuscHoli/
/ / ukcuposaHHoli /13,56 Ml'y
402 KTy 52615 KTy \/1 605,5 Ky | paduocensu ( MHM
Mopckas ceazb, NAVTEX [ \ \
| AM—paduoeeu;aHEg | ﬁ \\
525kly - \ \
/‘ ) )
425 Ky, 524 kl'y % /
BIM3 Ha ocHOBEe eMKOCTHOM gl?lgi—asoﬁi ';2"'
ceAm pe3oHaHca
425-471 Klu; 480-489 KIu; 491-494 KI; AR MOGUEHEIX
506-517 Klu; 519-524 kl'y, (manas mowHoCTb)
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6 765-6 795 Ky

B3 Ha ocHOBe pe3oHaHca
ANA MOBUNBHBIX
ycTpoiicT

(manas mowHocTb)

MepecmoTpeHHbIN
WUAW COTNACOBaHHbIN
Ha meXXAyHapoAHOM

YPOBHE KaHAUAATHbIN 6,78 Mrly 13,56 Mrly,
CneKTp MHM p NMHM

/
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| MpUcBOEHHbIV 1 /

i [eiicTaytowme ﬁ VNN BblAENEHHBIA |

- : cucTemol cnekTp bMN3 3

3 Cnektp bI13, ;

| e nepecMoTPEeHHbIN 1

Do i Ncecnepyemoble WAM COTNAcoBaHHbIN |

P AManasoHbl Ha MeXAyHapogHOM |

Pl yacrot b3 YPOBHe B Kauectse !

| KaHAMAATHOrO |

Report SM.2303-16

B Kurae Obutu co3nansl pa3znuunbie ycrpoiictBa BIID Bricokoi MomHOCTH, B ToM uncie bIID ais OpIToBBIX
npubopoB, pabotatommx B monoce yactor 47-53 kI, u BIID ans aBTomMoOwiel Manoil u OONBLION
Ipy30I0JbEMHOCTH, paboTaroIux B padbounx nonocax yactot 37-43 kl'nu 82—87 xI'u. C yuetom TpeboBanuit
pBIHKA HEOTJIOKHO TpedyeTcss M Heo0XOAWMO JOCTaTO4YHBIM 00pa3oM HCCIe0BaTh BO3MOXKHOCTH
COCYIIIECTBOBAHMSA, IMPEXIE YeM MPHUCTYyNaThb K COOTBETCTBYIOIIEMY IUIAHUPOBAHHIO YaCTOT. YUHTHIBAs
HBIHEIITHEe HAI[MOHANbHOE TUIAHWPOBAaHNE YacTOT, BBEJIEHHYIO B JAEWCTBHE CHCTEMY OECIIPOBOIHON CBS3H U
Ipyrue NoTpeOHOCTH B OECIpPOBOJHOM CBSI3M, MPOBOAATCS MCCIENOBAHUS COBMECTHOTO CYILECTBOBAHMS,
B TOM YHCJI€ BBIZIEIEHHON TIOJIOCHI YaCTOT, COBMECTHO MCTIOIB3yEeMOH MOJIOCH 9aCcTOT, PACCTOSHUS pa3HOca U
ap. B 2015 romy PI'8 TKS CCSA mpuCTynUT K OCYIIECTBICHHIO HOBOTO MPOEKTA JUISI N3YYECHHS BOIIPOCOB
cocyecTBoBaHMs BIID ¢ eHCTBYIOMMME CHCTEMAMH PaJuOCBsI3U. YacTHUHBIE pe3ybTaThl UCCIEAOBAHUS
OyayT npencrasiensl B 2016 roxy.

B SInonunu ObuTH ipejicTaBieH ! 1ejieBbie cucteMbl BI1D v kaHIuaaTHbIe JUAana3oHbl YACTOT C KX OCHOBHBIMHU
napameTpamy, Kak yka3zaHo B Tabnuie 18.
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TABJIWIIA 18
Texnonorun BIIJ, kotopsie o0cyxnanucs B Padoueii rpynne no BII9 MIC SIinonun
b) BII3 ¢) BIID aust GLITOBBIX d) 513
IesaeBblie A MOOMJIBLHBIX A8 MOOMJIBLHBIX
npudopos
NpUMeHeHHUs a) BIID aas DM U MEePEeHOCHBIX U NMePeHOCHBIX
. H 0UCHOTO .
BIID yCTpOiicTB oGopyoBanHs yCTpoiicTB
1) O]

Texuonorus [epenada sHEPTUH C TOMOIBIO MATHUTHOTO OIS EMKocTHas CBSI3b
BIID (MHIYKIHOHHAS, pe30HAHCHAS)
MowHocTb Jo npumepHo 3 kBt Heckonbko Barr — Heckonbko Barr — IIpumepno 100 Bt
neperauu (makc. 7,7 kBr) npumepHo 100 Bt npumepHo 1,5 kBt
Kanannatusie 4248 xI'ny 6765-6795 k"1 20,05-38 kI’ 425-524 xI'n
JMana3oHbl (momnoca 45 xI'n), 42-58 xI'n1
Hactor 52-58 xl'n 62-100 kI’
as BIID (mosoca 55 xI'm),

79-90 xI'

(nmonoca 85 x['m),

140,91-148,5 '

(momnoca 145 I'm)
Paccrosinue 0 — mpumepno 30 cm 0 — mpumepno 30 cm | 0 — mpumepno 10 cm 0 — mpumepno 1 cm
nepenavu

Wndopmanus, npuBeneHHAas B HACTOSILIEH TaOiuIe, MOXKET H3MEHHUTHCS IOJ BIMSHHEM TEHICHLUH B 00JiacTh
cra"gapruzanuu bII2 Ha MeCTHOM U I7100aIbHOM YPOBHSAX.

7.1.1 SInonus

st uccienoBaHui B 00IaCTH COBMECTHOTO MCIIONIB30BAaHUS CIEKTpa U cocylecTBoBanus PaGouas rpynmna
(PT) mo BIID B pamkxax Kommurera MIC mo 3meKTpOMarHUTHOW cpele Ui HMCHOJIb30BAaHUS PaTHMOBOJH
nmo/io0pana MHOTO BO3MOXKHBIX M MPAKTHYECKUX COUETAHUH JECHCTBYIOIINX PATUOCHCTEM U IIETIEBBIX CUCTEM
BIID, xotopeie Mornu Obl MPUYUHATH BPEAHBIC MOMEXH NPU KOHKPETHBIX CIIEHAPHUSX HCIIOJIB30BaHHS.
B xaxxnoMm citydae ocHoBHas paguoBoiHa bIID MokeT oka3aTbes B CIEKTpE NEHCTBYIOIUX PAJUOCUCTEM IIPH
pasMelICHUM Ha MHUHHMAaJIbHOM TPeOyeMOM pacCTOSHUHM pa3Hoca OT ycrpoiictBa BIID wnm korma He
MPUHUMAIOTCS HEOOXOJMMbIE MEpBhI IO OCNa0IeHUI0 MOIIHOCTH. B Apyrom ciyuae rapMoHHYecKass BOJIHA
BIID MoseT nmonmaaate B CIEKTP AEHCTBYIOIIUX PAIUOCUCTEM, IPUBOIA K YXYAIIEHUIO KAYECTBA CUTHAJIA Ha
JNEHCTBYIONIEM PAaJUONIPHEMHUKE. PaccMOTpeB caMble pasHbIE COOTBETCTBYMOLIME ciydad, PI' onpenenwmna
YCIIOBUSl HAaUXYALIETO ciydas JUisl oueHku BausHUS bIID. Beun paccMoTpeHs! clieHapuu MCHOIb30BAHUS;
3aTeM OBbUIM NPOBEACHBI MOJEIMPOBAHUE U SKCIIEPUMEHTHI Ha MecTax. Y CJIOBHUS COCYIIECTBOBAHMS, KOTOPBIE
o0ecreunBalOT KPUTEPUU HCIONb30BaHUs cucteMbl BIID BMecTe ¢ nelcTBYIOIIMMHU CHCTEMaMHM, ObUIH
ompeneneHsl PI' Ha OCHOBE YyBCTBHUTENFHOCTH CYHISCTBYIOUIMX MPUEMHHKOB M (AKTHYECKUX CIIydyacB
WCTIOJIb30BaHUSI.

B nexabpe 2014 roma ObUTO MPOJEMOHCTPUPOBAHO COCYIIECTBOBAaHHE B OINpeAeTeHHBIX ychoBusx bIID
C MarHUTHOM CBs3bI0 HA yacToTe 6,78 MI'1i u BII3 ¢ eMKOCTHOI CBS3BIO.

brina mpoBeneHa orieHKa cocyrecTBoBaHus ycTpoiicts bIID ¢ MarHuTHOM CBS3bI0 HA YacToTe 6,78 MI'T u
CUCTeM OOIIECTBEHHOTO PAau0, WCIIOJIB3YIONMX HEOONbIINEe CerMEHThl YacTOT B Juamna3oHe 6,765—
6,795 MI'n. Ilpenmonaranoch, 4TO MaKCHUMallbHas MOIMHOCTh Tmepenaun coctaBisier 100 Br. beum
paccuuTaHbl W YyKa3aHBl JUIsI HEOOJBINOrO0 CErMEHTa B JHAINla30HC KOHKPETHBIE MPEAeNTbl H3ITy9ICHHMA
(cm. Tabmuiry 12), yIOBIETBOPSIONINAE TPEOOBAHUSM COCYIIIECTBOBAHUSI.

CocymiectBoBanue ycTpoicTB BIIO ¢ eMKOCTHOMN CBA3BIO OLIEHUBAJIOCH C TIOMOIIBIO TEOPETHUECKUX PACUETOB
MW DKCIHEpUMEHTOB Ha MecTax. Pe3ynbTaThl MOKa3add TOpa3lo MEHBUIYI0 HANpPSKEHHOCTh MarHUTHBIX
W3My4eHUH 1O CpaBHEHHWIO C TpeOOBaHMEM IO TpelelNy U3IY4YeHHH [UIsI COCYIIECTBOBAaHUS
C COOTBETCTBYIOLMMH JCHCTBYIOLIMMHU CUCTEMaMHt. TakuM 00pa3oM, ObLIIO MOATBEPIKIEHO COCYLIIECTBOBAHNE
ycTtpoiictB BIID ¢ eMKOCTHOHM cBs3p0 ¢ MolHOCThIO nepepaun MeHee 100 Bt. Tem He meHee cnenyer
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OTMCTUTBH, YTO JAHAlla30Hbl YaCTOT, MUCIOJbB3YCMbIC JIAI MOPCKUX paI[HOYCTpOﬁCTB U TIOOHUTENBCKHUX
paﬂﬂoyCTpOﬁCTB, OBLIH UCKITFOUCHBI U3 KaHIUJATHBIX pa60q1/1x Aruamna3oHoB YaCTOT, TIOCKOJIbKY ITPUHUMACTCA
BO BHUMAHHE HMCNOJIb30BAHNE CIICKTPa Ha MEXKXAYHAPOAHOM YPOBHE.

Hpyras texnonorust BIID ¢ MarHUTHO! CBSA3BIO, PU KOTOPOH HCIONB3YETCS IUAINA30H B KUJoreplax s
OBITOBBIX YCTPOWCTB, MOKa €IIe He MPOIEMOHCTPHPOBAJIa COCYIIIECTBOBAHNE BCEX OIPEIEICHHBIX CIIy4aeB,
MIPOBEPSIEMBIX B PAMKaX OIICHKH.

BIID nns mpunoxenuit OM, ucnonb3yromux 4acTtoTsl 79-90 xI'11, mpogeMOHCTPUPOBAIN COCYIIECTBOBAHUE
C PaJMOYyCTPONUCTBAMHY, TIPUHUMAIOIIIMMU CHUTHAJIBI TOYHOTO BPEMEHH, yCTpoiicTBaMu AM-pannoBemanus u
MOOUTENBCKAM  pafuo. [IpumoskeHus, HWCMONB3YIONINEe ApyTrhe KaHAWJATHbIE UANa30Hbl YacToT,
otnmyatonuecs: ot 79-90 kI'1, Bce eme He COOTBETCTBYIOT TpeOoBaHMsIM. TakuM 0Opa3oMm, KaHIMIATHBIE
Mara3o”bl yacToT 11t DM Obun cBeaeHsl K 79-90 kI,

PI' npoena panpHeWIIyr0 OLIGHKY [Js1 IOATBEPKACHUS COCYIIECTBOBAHUS C JKEJIE3HOAOPOKHBIMU
OcCIpOBOAHBIMA CHCTEMaMH, a HWMEHHO CHCTEMaMH aBTOMAaTHYECKOM OCTaHOBKH Tmoe3moB (ATS),
YCTAaHOBJICHHBIMU IO BCEM KEJIC3HOJOPOKHBIM CETSIM SIMOHMK, U CUCTEMaMU HHIYKIHMOHHOM MOE3IHOMN
pamnocBsizu (ITRS) mis BecbMa KOHKPETHBIX ClydaeB (DaKTHUECKOTO HCIOMB30BaHMA. PI" B KOHIIC KOHIIOB
corjlacoBajia TEXHHUYECKHE TPEeOOBAHHS IO COCYIIECTBOBAHHUIO C JKEIE3HOJOPOXKHBIMU OECTPOBOTHBIMU
CHUCTEMaMHU.

B pesynbrare mccnenoBaHus cocyliecTBOBaHUS SMOHMS XoTena OBl clenaTh JOMOJHUTENbHBIN akIeHT Ha
BCceOOIlEM BHHMMAHMM HCCIEIOBAHUIO COCYIIECTBOBAHHMS C IKEJIE3HOAOPOKHBIMH OECIpPOBOIHBIMHU
cucteMamu, B yactTHoctH ATS. B Hactosimiee Bpems ATS skcrutyatupyroTcs: Ha yactotax okoso 100 kI'u u
pa3BepHYTHI HE TOJBKO B paMKax eJIe3HOJOPOKHOM ceTH SIMOHMH, HO U BO MHOTHX CTpaHax, a TaKXke B
PETHOHANIBHBIX KEJIE3HOAOPOXKHBIX CETSIX M0 BceMy MUpPY. B Oyayiuem MOKeT CyduThbCs Tak, YTO MHOTHE
cTpaHbl, pa3BepTbiBatomue ATS, CTONKHYTCS C aHAJOTMYHBIMH [poOieMamMHu Uil TOATBEPKACHUS
cocymiecTBoBaHus ¢ cucteMaMu bI1O B nensx obecriedeHrs: 6€30MaCHOCTH MacCaXUPOB. ITO UCCIIEIOBAHUE
CJICOAYCT MpUHUMATh BO BHUMAHUEC BO BCEM MHPE, 4 HE TOJBKO B paMKaX KOHKPCTHOTO IJIA TOM WJIM WHOM
cTpanbl mnoaxoaa. SAmonus cuumraer, yro MCDO-R cremyeT mNpeasiokUTh NOPUHATE MEPHl IO 3TOMY
uccnenoBannio B corpynundectse ¢ CUCIIP.

XKeneznoqopoxkHbIE OECIPOBOJHBIE CHUCTEMBI C MEXaHW3MOM DJIIEKTPOMATHUTHOTO YIPABICHUS HMEIOT
Ba)XKHEHIIee 3Ha4YeHuWe g Oe3omacHOro (yHkuuoHupoBaHusA. (OOecrnedeHHe YCTOMYMBOCTH CHCTEM
K MEIIAIOIIMM PaJMOBOJIHAM SIBJISETCS BAXKHEHILIEH MEPOii, M B K&KIOM CIIydae MOTYT HMEThCS HE3aBUCUMBIE
xapaktepucTUKi. COOTBETCTBEHHO KPUTEPHH COCYIIECTBOBAHHS CHCTEM paziIMyYalOTCid B 3aBUCHMOCTH OT
cTpaHbl WK perroHa. [losTomy B mpenenax msmydeHui, koropele Oyayt npusonutbes B CUCIIP, cienyer
MPUHUMATH BO BHUMaHHUE TaKOe Pa3HOOOpasne U HaJeKHOCTb CUCTEM.

PI' npumma k BeIBOAY, uTo cuctembl BIID mis anexTpoMoOwmiieli, padoTaromyue B YaCTOTHOM JMara3oHe
79-90 k', xmaccoB momHocTH 3 KBt u 7,7 KBT MOTryT MCHONB30BaThbcsi B MPAKTUYECKUX YCIIOBHSX,
HE CO3/1aBasi BPEIHBIX MOMEX OTACIBHBIM JEHCTBYIONIMM cHCTeMaM u ciykO0am. B mapte 2016 roma 6pumn
OIyOJTMKOBaHBl M BBEJICHBI B JEWCTBHE HOBBIE MpaBwia ais cucteM bIID mns snextpomobwmiedt, BIID
C MarHUTHOM CBs3bI0 Ha yacToTe 6,78 MI'1i u BII3 ¢ eMKOCTHOM CBS3BIO.

Kpatkuii 0630p pe3ysibTaToB UCCIIEI0BaHUI B 00JIACTH COCYIIECTBOBAaHMS MPUBOAUTCS B Tabmuie 19 A), B),
C) u Tabmure 20.
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TABJIIIA 19

KpaTkuii 0030p pe3y1bTaToB Hcc/Ie0BaHUil B 001acTu cocymecTBoBanus bITD
AJIS1 MOOMJIBHBIX YCTPOICTB M OBITOBBIX NPHOOpPOB B SInmonun

A) CocymecTBoBaHNe C paaMoOyCTPOiicTBAMH, NPMHUMAIOIIMMHA CHTHAJIBI TOYHOTO BPeMEHH,
CHCTEMAMH AaBTOMATHY€ECKOI 0CTaHOBKH moe3aA0B U CHCTEMaMu HH}IyKIIPIOHHOﬁ HOC321H0ﬁ paanocBsA3n
BIID njist MOOMIBHBIX yCTPOiicTB JeiicTBylomue cucreMbl
U OBITOBBIX NPHUOOPOB
TexHo10TUA KananaaTHble PanuoycrpoiicTsa, ATS® ITRS®
ANana3oHbI NpHHUMAOLIe (10-250 xI'w) (10-250 xI'w)
4acToT CHTHAJIBI TOYHOTO
pemenn (SCRD)®
(40 kI'u, 60 xI'w)
MarsauTHast CBsi3b 6765— H/IT H/T H/IT
(MaJI0¥ MOIIHOCTH 6795 x['q
JUISL MOOMIIBHBIX
YCTPOHCTB)
MarsuTHas cBI3b 20,05-38 kI'1 OTBeyaeT yCclIOBUAM Heob6xoqumas OTBeYaeT yCIoBUAM
(Masnoii MOIIHOCTH COCYIIIECTBOBAHHS [ambHEHIIas OleHKa COCYILIECTBOBAHUS
JUIsL OBITOBBIX 42-58 k't C yKa3aHHBIMH HHKE COCYIIIECTBOBAHHS OTBeHaeT YCIOBHAM
puOOPOB) npnzlean;mMH: * Heobxoaumo ; COCYIIECTBOBAHHS
* 2-1u3-1 acCUUTaTh Tpebyemoe "
62-100 xI' TAPMOHHKH Baccm;ﬂme pEBH}(/)ca, HeoOxonumas nanpHeimast
HE II0IaaoT 4TOOBI HE IPHYNHSATD OlieHKa
B paboune BPEIHBIX TTOMEX *  Heobxomimo pacenTarh
manasonst SCRD TpedyeMoe pacCcTOsHUE
«  Tlpusneucnue pasHoca, 4ToObI HE
BHHMAHS MPUYHHSTH BPEIHBIX
nojb30BaTeneh fiomex
K BOBMOXXHOCTH
noMex
yCTpoiicTBaM
SCRD
EmxocTHas cBs3b 425-524 xI'g H/TT OTBeyaeT yCcIoBHAM H/M
(Masnoii MOIIHOCTH COCYIIIECTBOBAHHS
JUISE MOOHITBHBIX HPH YMEHBIICHUH
YCTPOICTB) HaNpsDKEHHOCTH
MAarHHTHOTO IOJIS
Ha 12 n1b

VYcnoBus COCYIICCTBOBAHUS IPU OLICHKE.
PaﬂHOyCTpOﬁCTBa, MPUHUMAIOIUE CUT'HAJIBI TOYHOTO BPEMECHHU — yCTpOﬁCTBa BIID He JOJDKHBI IPUYUHATE BPEAHBIX ITOMEX
B MOJCIIMPYEMBIX CLHIEHAPUAX UCIIOJIb30BaHUA.

(6]

2.3

Paccrosinne pasHoca B 10 M HCMONB30BajoCh B KaueCTBE OJIHOTO W3 KpPUTEpUEB cocyllecTBoBaHus. Hapsmy
C XapaKTepUCTHKAMH OCHOBHOW TapMOHHMKH HCCIICOBAJINCh TAaKKe IIEJIOUYUCIIEHHbIE TapMOHUKUA B Cilydae HX
MoTaiaHus B pabouune JUana3oHbl PaAUOyCTPONUCTB, MPHHUMAOIIMX CUTHAJIBI TOYHOTO BPEMCHH.

PaccmarpuBaroTcst JOTONHUTENBEHBIE MEPHI, KacaroIiecsl YCIOBHS BPEMEHH PabOTHI, TaK KaK HE 0XKUIAETCS WIN He
Ha0Ir01aeTCsl YMEHBIIEHHS 9acTOTH paboTsl BI1D 6brToBOTr0/0hrucHOr0 000pyA0BaHUS B TIONHOYD, KOT/IA TPOUCXOIHUT
YacTBI MPHEM CUTHAJIOB DPaIHOYCTPOWCTBAMH, NMPWHUMAIOIIMMH CHTHAIBI TOYHOTO BpeMeHH. OObsBIeHHE 00
omacHocTu paguornomex ot BIID juist GBITOBBIX YCTPOWCTB MOKET 00YCIIOBUTD YMEHBIIIEHHE TOMEX MPH COBMECTHOM
HCIIOJIB30BAHUHU TOT'O K€ cneKTpa B CI/IJ'ly OTCyTCTBI/Iﬂ TIIOJIHOI'O l'[epe](pblTl/Iﬂ BpeMeHl/I HUCIIOJIb30BAHU.

Tapmonnku BI13, BeipabaTsiBaromue ocHOBHBIE TapMoHuKH Ha 4dactore 20,05 xI'mp u 30 k[, momaxatoT B paboumii
CHEKTP PaJHOYCTPOIMCTB, NPHHUMAMIINX CHTHAJIBI TOYHOTO BpPEMEHH. DTO HMMeEET BaKHeWIee 3HAa4eHUE Ui
obecrieueHHs OTCYTCTBHS BPEIHBIX TOMEX.

ATS u ITRS. Verpoiictea BIID He MOmWKHBI HNPUYMHATH BPEAHBIX MOMEX B paboTe mpH (aKTHYECKHX CLEHAPHUIX
UCIoNb30BaHuA. Kputepuu 115 cocyliecTBOBAHUS SIBIISIIOTCSA CIIELYIOLIIMU:

nonoca gactoT bIID He NomkHa MEepeKpHIBATHCS ¢ YaCTOTOH, UCHONB3yEeMOH ISl CHCTEM CHTHATM3AINH U CBS3H IIPU
JBIDKEHHUN 10€3710B, Buodast ATS; nmm

paccrosHue pa3Hoca 1o ycrpoiictB ATS/ITRS, Ha koTopoMm ycrpoiicTBo BIID He mpuunHSeT BpeIHBIX TOMEX, JODKHO
OBITH MEHBIIIE CAMOTO KPHUTHYECKOTO ITOPOTOBOTO YpPOBHS (IpUMEpHO 1,5 M), yKa3aHHOTO B CTaHAAPTAX CO3MAHMSI
CHCTEM JBIKCHHUS T0€3/10B;

yKa3aHHbIE BbIIIE TPeOOBAaHMS JOJDKHBI BBINOJIHATHCS NPU BCEX THUINAX IUIAHUPOBKU CO3/aHMA JKEJIE3HBIX JOpOr B
SAnonun.
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TABJINIIA 19 (npodonsicenue)

B) HccaenoBanue cocymecTBOBaHus ¢ ycrpoiictreamu AM-paanoBemianmus
U MOPCKMMHM PaIHOYCTPOCTBAMM

BIID n1st MOOHJIbHBIX YCTPOHCTB
U OBITOBBIX NPHOOPOB

JelicTBylomue cucTeMbl

Texuosorun Kanannatunie AM-pannosemanuet) Mopckue paauoycrpoiicrea®
JAUANA30HbI (526,5-1 606,5 kI'u) (405-526,5 k')
4acToT
MarunurtHas cBs3p | 6765— H/TI H/TI
(maoit 6795 kI'11
MOIIHOCTH
TUISL MOOMIIBHBIX
YCTPOWCTB)
MarunwntHas cBs3bp | 20,05-38 xI'1g He orBeuaer yciaoBUsSM COCyIIECTBOBAaHUS, H/II
(mastoit 42-58 k' MOCKOJIbKY 00HapyKEeHHOE TpedyemMoe H/II
MOIIHOCTH paccTosiHUE pa3HOCa HAMHOTO MPEBBIIIACT
UL OBITOBBIX 62-100 xI'rg 10 M B KauecTBe LENEeBOro TPeOOBAHUS OTBeyaeT yCIOBUSAM  COCYILECTBOBAHUA
Hpnﬁopog) MpH CICTYIOIIEM:
*  HE JOIYCKAeTCs UCTOJIb30BAHUE CUCTEM
BIID, uznyuaronux MOUIHOCTh
B Juanasone yacror LORAN-C®)
EmkocTHas cBsa3p | 425-524 kI’ OTBeyaeT yCIOBHSAM cocymiecTBOBaHUS ¢ | OTBeHaeT YCIOBHAM  COCYIIECTBOBAHUS
(maoit YKa3aHHBIMU HIDKE TPHMEYaHUSIMU: [IPH CIIEYIOIIEM:
MOIIHOCTH *  TIpHUBICYCHHE BHUMAaHHUSA *  HE JOIYCKAETCS UCIIOJIb30BAHUE CUCTEM
AT MOOHITbHBIX IOJIb30BaTENICH K BO3MOXKHOCTH IIOMEX BII3, uznyuaronux MOUIHOCTh
YCTPOHCTB) AM-panuoycrpoiicTBam B AuanazoHax yacroT NAVTEX
* Uil yCTPAHEHHSI OTMEUCHHBIX u NAVDAT

BPEAHBIX IIOMEX B CBSI3H

¢ ycrpotictBamu BIID HeoOxoanmo

NPUHAMATH HaJIEKAIIAE MEPBI

YcnoBust COCYyHIECTBOBAHUS IPU OLICHKE.

()

@

(©)]

AM-pamnoBemanue. YcrpoiictBo bIID He NOMKHO NPUUMHATE BPEOHBIX INOMEX NPHEMHUKY AM-pagroBemiaHus
Ha paccTosHIH 1o kpaiiHelt Mepe 10 M Ha ocHOBe ycnoBuit CUCIIP st skumbIx paifoHOB. MoJIeNTb CHCTEMBI MTPEATIOIaraeT
HaJMgue MHOXecTBa ycTpoicTB BIID u Haxomsmmxcs B 3maHusIX AM-pagnonpHeMHUKOB. Bpumi mpoBeaeHbl UCIIBITaHUS
Ha MECTaX B COTJIACOBAHHBIX HAMXYIIINX yCIOBHSX CIICHAPHEB HCIIOIBb30BAHMS C CHONB30BaHUEM Pa3HBIX YacTOT, YUCIA
ycrpoiict BIID, paccrosiHuit pasHoca, a Takke pailOHOB C BBICOKUM W HHU3KUM YPOBHSMH (DOHOBOTO TOPOJICKOTO LIyMa.
Kpome Toro, ynomunaics kinacec B rpynnsr 2 CUCIIP 11.

Mopckue paanoyctpoiictBa. YcrpoiictBo bIID He nOWKHO NpUYHHATH BpedHbIx momex. OIEHKa IOKa3ana, d9To
npeioxkeHHas cucreMa BIID B OCHOBHOM MOXET COCYIECTBOBATH C MOPCKHMH paguocucreMamu. Ho HeoOxommmo
OTMETHTB, YTO CJICYIOIIHE JaCTOTHI B THAMa30HE YaCTOT, PACCMaTPUBAEMOM B JAHHOM HCCIETOBAHNIH, HCIIOIB3YIOTCS JUIS
obecriedeHns1 0€30MacHOCTH MOpCKOH HaBuramuu. [Io3ToOMy 5TH 9acTOTBI OBIIM HMCKITIOYEHBI U HCHONB30BaHMS:
i) NAVTEX 518 &I’ (424 «I'u, 490 xI'w); ii) NAVDAT 495-505 xI'u. Kpome TOro, rapMOHHMKH HE JODKHBI TIOMAAATh
B T0510Cy Mopckoii paanocsizu OBY (156—162 MI'r), KoTopas HCIOIb3YEeTCs Ha MEKIyHAPOIHOM OCHOBE.

LORAN-C, eLORAN (90-100 «I'). Omepatopbl MOPCKO paJHOCBSI3M OTMEYAIOT, YTO 3TOT CIEKTP HE JOJDKEH
MPEIOCTaBISIThCA ISl UCTOb30Banus bI1D.
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TABJINIIA 19 (oxonuanue)

C) CocymecTBoBanne JIOONTEJbCKUX PAIHOYCTPOICTB M CHCTEM 001IeCTBEHHOT0 PaIHO0
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BIID njist MOOMIBHBIX yCTPOiicTB
U OBLITOBBIX NPHOOPOB

JeiicTByI01I1€e CHCTEMbI

TexHooruun

KanauaaTHble
AMANA30HbI YaCTOT

JloouTennckue paguoycrpoiicrea®
(135,7-137,8 kT'u, 472-479 xI'n)

CucreMbl 001IECTBEHHOI'0
paauo®?
(6765-6795 xI'm)

MaruauTHas CBsI3b
(MaJoif MOITHOCTH
JI7IST MOOMITEHEIX

6765-6795 xI'x

YCTPOWCTB)

MarsuTHast CBA3b 20,05-38 kI'ng
(MaJoif MOITHOCTH 42-58 kT'Iy
JI71s1 OBITOBBIX

npubopoB) 62-100 '
EMKocTHas cBS3b 425-524 xI'

(MaJI0¥ MOIITHOCTH
TUISL MOOMIIBHBIX
YCTPOHCTB)

OTBevaeT yCIOBHAM

COCYIIIECTBOBAHUS IIPH CJICITYIOIIEM:

*  He JOIyCKaeTcs UCHOJIb30BaHUE
cucrem BIID, mepenaromux
MOII[HOCTH B IaIla30HaX 4acToT
JOOUTENHCKOTO pasnuo

OTBe4YaeT ycioBUsIM
COCYIIIECTBOBAHUS

pu 00eCTIeYeHNN KOHKPETHBIX
TpeesoB U3MyYeHUN

H/I

H/I

H/I

H/JT

VYcnoBHs COCyNIEeCTBOBAHMS IIPH OLICHKE.
@ JIroburensckue pamuoyctpoiictBa. [Iinst eMKOCTHOH cBssu momoca 472-479 xI'm OTHOCHUTCS K BHYTPHUIIOJOCHOMY
HCIIOBb30BaHUIO (COBMECTHOE HCIIONBb30BAHUE OMHOTO U TOTO K€ CHeKTpa). s JTIOOHMTENbCKUX paJHoyCTPOUCTB HE
OOHapY)XEHO HHMKaKMX O(QHLHAIBHBIX TPEOOBAHWH WIIM NPaBWJI B OTHOLICHMH YPOBHS IOMEX OT Apyrux cucrem. Ho
JIOCTHTHYTO COTJIAIIEHHE 00 NCKIIFOYEHUH 3TOU ITOJIOCHI, paclpeAeIeHHOH! JTF00UTENbCKON CIyK0e pagrHoCBs3H, H3 padodero
JuanasoHa 4actoT BIID 1 yCcTaHOBICHHH COOTBETCTBYIOIIETO CABUIA YaCTOTHI.

@ CucreMsl o6mecTBeHHOTO paano. B fnonnn nmonoca 6765-6795 kI’ He 0603Ha4eHa kak nosnoca [THM. Ho HopmaTuBHBIME
TOJIOKEHUSIMU  pa3peraeTcs: UCrojb3oBaHue npwioxeHuid bBIID B aTol monoce. Bputm coriacoBaHbl HOBBIE IIPEEIBI
n3nydeHnd 1t npoxykros BIID B 310 mosoce, KOTOpEIE MOTYT AaTh BO3MOXKHOCTh COCYILIIECTBOBAHUS C JEHCTBYIOIINMHU
CHCTEMaMH U BO3MOXKHOCTB OoJiee BBICOKOH MOIITHOCTH TIepeauy B 3TOH moJoce.



60

Otyer MCD-R SM.2303-3

TABJIVIIA 20

KpaTkmuii 0030p pe3y1bTaToB HccJe0BaHUIl B 00acTh cocymecTBoBanns BIID st OM B Anonnn

HE BBIIIOJIHEHO
JPYyToe yCIOBUE

BIID JelicTByomue CHCTeMbI
s OM
Kanaupatnbie SCRD® ATS® ITRS® AM- JloGureanckue
mauanasonst | (40 k', 60 k') (10-250 xI'm) (10-250 kI'm) panuosemanue® | pammoycrpoiicrea®
4acToT (526,5-1606,5 xI'm) (135,7-137,8 k')
42-48 xI'n He otBeuaer Onenka OtBeuaer Orseuaer ycnosusiv | OTBedaeT yCIoBHsIM
YCIIOBUAM HE NIPOBOJUIIACE, YCIOBUSM COCYIIECTBOBAHHUA COCYIIECTBOBAHMA
COCYILIECTBOBAHUS MOCKOJIBKY cocymecTBoBanus | ¢ YKa3aHHBIMH C yKa3aHHBIM HHKE
He BBIMOJHEHO HIDKE MPUMEYaHHEeM:!
JIPYTO€E yCIOBHE IPAMEYaHUAMIM. *  He JOIyCKaeTcs
52-58 xI'ny He otsewaer Onenka Ortseuaer R HCTIOTIE3OBARHC
YCIIOBHSAM HE IIPOBOJIMIIACK, YCIIOBHSM BRUMAHIA cucteM BII3,
COCYIIECTBOBAHHS HOCKOJIBKY COCYIIIECTBOBAHMS HoThIoBaTeIeH TEpCAAOIIHX
HE BBIIIOJIHEHO K BOIMOMHOCTH MOILHOCTE
JpYroe ycioBHe Tomex B nanasonax
HNPHEMHHKAM 4acToT
79-90 k' OrtBeuvaer ycnoBusaM | OTBedaer OrtBeuaer AM-panuoBe- TIOGHTENbCKOI
COCYIIIECTBOBAHUS YCIIOBHSIM YCIIOBHSM aHus PATHOCB3H
C yKa3aHHbIM HIDKE | COCYIIECTBOBAHHUS COCYIIECTBOBAHA | o yyg verpanenus
HpUMEYaHUEM: CO CIICYIOLIUM CO  CIeIYIOUIMMHU OTMCUCHHBIX
+  IpHUBICYCHHE TpeGOBaHHEM: TpeOOBaHHUAMHU: BPEIHBIX TIOMeX
BHUMAaHUS e clemyer ¢ caenyer B CBS3U
MOJIb30BaTENCH COXpaHAThH COXpaHATh C ycTpolcTBaMu
K BO3MOKHOCTH MHUHUMAJIbHOE MMHUMaJIBHO® BIID
MOMEX pagfo- paccrosiHue paccrosnue HEOOXOTUMO
YCTpPOHCTBaAM, paszuoca B 4,8 M pasHoca B NPUHUMATH
MIPUHUMAIOLIAM OT JKEJIe3HO- 45 m ot HaJJIeKAIIe
CHTHAJIBI JIOPOIKHBIX JKEJIC3HO- MepHI
TOYHOTO perbcoB AOPOKHBIX
BpEMEHHI peiieCoB
*  9T0
TEXHUYECKOe
TpeboBaHKe
cinenyer
MPUMEHSTh
TOJIBKO
K paboTte
OJTHOPEJIHCOB
BIX IyTeH C
UCIIOJB-
30BaHHEM
4acToT
80 k[t 1
92 k'
140,91 Ornenka He orBeuaer
148,5 k' HE MPOBOJIUIIACE, YCIOBUSIM
MOCKOJIBKY COCYILIECTBOBAHUS
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Ipumeuanua x mabauye 20

YcnoBust COCYIICCTBOBAaHUS IPU OLICHKE.

O PagunoycTpoiicTBa, npHHUMAIOLIIE CUTHAJIBI TOYHOTO BpeMeHH. Y cTpoiicTBa BIID He HOMKHBI NPUYHUHATH BPEIHBIX IOMEX,
ompezessieMbIx ¢ momoibio otHoreHust C/l, KOTOpoe B COTNTACOBAHHBIX CLEHAPHSIX HMCIIOIB30BAHMS PACCUMTHIBACTCS HA
OCHOBE MUHHMMAJbHON UYBCTBUTENBHOCTH INPHUEMHHKA PAIUOYCTPOUCTB, MPUHHMAIOUIMX CHTHAIbl TOYHOTO BpPEMEHH.
PaccrosiHne pasHoca B 10 M HCHONB30BAIOCh B Ka4eCTBE OJHOTO M3 KPHUTEPHUEB COCYIIECTBOBAaHMSA. BbUIM NMPUHSTHI BO
BHUMaHHUE JIONOJHUTENBHBIE MEPhl B OTHOLIGHWH BPEMEHH PabOTHI, KOTAAa OTCYTCTBYET Iepekpbite Mexnay BIID wu
pajuONpPUEMHUKOM, IPUHMMAIOIUM CUTHAJIBl TOYHOTO BPEMEHH, H3MEHEHHs HAIIPAaBICHHOCTH pPACHpPOCTPaHEHUS
PaaroBOIIH U BO3MOKHOTO YITyUIIeHHs KadecTBa pabOTHL

@.4)  ATS u ITRS. Vcrpoiictea BIID He MOMKHB NPUYHHATH BPEIHBIX TOMeX B paboTe HpH (AKTHUECKHX CLEHAPHAX
UCTONB30BaHus. KpUTepur U1 COCYLIECTBOBaHHS SIBISIIOTCS CIEAYIOMMMH: i) mojoca dactoT BIID He momkHa
MEePEKPHIBATHCS C YACTOTOM, HCIOIB3YEMOit U CHCTEM CUTHAIM3AINY M CBS3W NIPH ABMKSHUH 110€3710B, BKtodast ATS; wm
ii) paccrosiaue pasHoca 1o ycrpoiictB ATS/ITRS, Ha koTopoM ycrpoiictBo BIID He npHYMHSET BPEAHBIX TTOMEX, JOJDKHO
OBITH MEHBIIIE CAMOTO KPUTHIECKOTO IIOPOTOBOTO YPOBHS (IpUMeEpHO 1,5 M), yKa3aHHOTO B CTaHAApTaxX CO3IAaHHS CHCTEM
JBIDKEHHS [T0€310B. DTH TPeOOBAHMUS 1) U i) IOJDKHBI BEITIOIHATHCS TIPH BCEX THITAX INIAHUPOBKH CO3IAaHMUS XKEIE3HBIX JOPOT
B SlnoHumu.

@ AM-pamuoBemanue. YcrpoiictBo bBIID He [OMKHO NpUYMHATE BpeAHBIX IOMEX IpUEMHUKY AM-paguoBemjaHus
Ha paccTosHUHU o KpaiiHel mepe 10 M Ha ocHoBe ycnosuit CUCIIP s sxuiiblx paifoHOB. Bbutu npoBeieHb! HCIIBITAHUS HA
MecTax C HCIOJIb30BaHUEM IepefaTdyuka U npueMHuka BIID, ycTaHOBICHHBIX Ha MMUTALMM BaroHa, B COIVIACOBAHHBIX
HauXyJIIUX YCIOBUSX CIEHApHEB MCIIOIB30BaHMs, IIPH KOTOPHIX ceabMble rapMoHHKH BIID wactoroit FC = 85,106 xI'1y
nomnanaroT B kaHai 594 k[ ciryx0s1 AM-panuoBerianus, MOKpPHIBAIOIINH 00IIHpHYI0 06:1acTh pernoHa Kanro B Snoxun.
Taxoxe ObLIa IPOBEIEHA OI[EHKA CIIBIIINMOCTH.

® JIroburenbckue paguoycTpoicTBa. B 3TOM ciydae MMeeT MeCTO HCIOJb30BaHHE CIIEKTpa 3a IpeAesaMd II0JIOCHI
(a HE COBMECTHOE UCIIOJIb30BAHUE OJTHOTO M TOTO JKe criekTpa). KanmunatHeie auana3oHsl yactot s BIID mis OM umeror
HaJUIe)Kallue CMEIeHHbIE YacTOThI (3aLIUTHYIO MOJIOCY) JUIsl OTCTPOUKH OT IT0JIOC JTIOOHMTENbCKON paxuocBssu. [Toatomy
CHIDKCHUE YyBCTBUTEIBHOCTU IIPUEMHHUKA [IOJ] JEHCTBUEM (BHEMOJIOCHBIX) IOMEX HE YUUTHIBAETCS, OJHAKO YUUTBIBAIOTCA
YPOBHH SMHCCHOHHBIX M3Iy4YeHHI rapMOHUK (TT0O0YHBIX W3ITydeHui) oT ycTpoicTB BIID, B ciryyae eciny OHH MMOIIAIaloT B
TIOJIOCHI JTIOOUTENBCKOM pagnocBsa3u. Eciu B kauecTBe KpUTEpHEB B3STh HOPMBI Ha YPOBHU H3IIy4€HHUI, IPHBEACHHBIC B
3aKoHE SIMOHMH 0 pajauo, U APyTrHUe COOTBETCTBYIONINE MPABUIIA, TO TEKyIHE AOMYIIEHI OTHOCUTENbHO cucTeM BIID mms
OM yKa3bIBalOT Ha IPHUEMIIEMbIE TApaMeTPBI CUCTEM, YTO CBUICTEILCTBYET O BO3MOXKHOCTH HENPUYHHEHUSI BPETHBIX TOMEX
TFOOUTENBCKUM PAAN0yCTPOHCTBAM.

7.1.2 Kopes

B Kopee ¢ 2009 roga nys cuctem BIID niis TsoKenbIX aBTOTPaHCIIOPTHBIX CPEACTB UCTIONB3YIOTCS AUANAa30HbI
gactoT 19-21 k' u 5961 kI'11. YpoBeHs MOIIHOCTH /7151 0ECIIPOBOTHOM 3apsIIKH IIEKTPUIECKUX aBTOOYCOB
cocrasisieT okono 100 kBt. C 2011 rona Kopest pacmmpsier npumenenne bIID B pa3nuyHbIX pernoHaTbHBIX
neHrpax, Takux kak Ceyn (aBroOyc-marta no Ceyn-I'pana-Ilapka), Tomxon (aBroOyc-martn go KAIST),
CemxoH (HOBBI aIMUHHUCTPATHBHBIA BHYTPUIOPOACKOH aBToOyc), Kymu (BHyTpuroponckoii aBtodyc 1o
WHAYCTpHUAIbHOTO KOMIUIeKca) 1 T. 1. Kpome Toro, B mae 2011 rona npasutenscTBo Kopen Boiienmiio mojocy
gactoT (19-21 k[ u 59-61 k') s obopynoBanusi OecrpoBoanoil cBsizu (frequency application
equipment), Bkiroyas TexHosioruto BIID, m monzeprkano mpoBeNeHHE COOTBETCTBYIOIIETO HCCIIECAOBAHMS
BO3ACUCTBHSA [J1s1 00ECIICUEHHS 3alIUThI CYLIECTBYIOLUIMX YACTOTHBIX PECYPCOB H/WIIH CIIYKO, padOoTaromux B
COCEIHEN IoJIoCe.

Pesynprarel WchBITaHWIE, OCHOBaHHBIE Ha YK€ NPEIOKEHHOM METOJe U3MEPEHHS peabHBIX
AKCIUTYaTUPYEMBIX CHCTEM, TpefcTaBiieHbl B [lpunoxeHnn 4. DTo pe3ynbTaThl WCIBITAHUNA Ha MECTe Ha
paccrosiun Kaxabie 10m, 30 M, S0M u 100 M OT cTalMOHAPHOW 3apsAAHON CTAHIMU JUIS aBTOOYCOB
(oxomo 100 kBr).

Kpome toro, coob1aercst 0 npoBeJeHUN UCCIECAOBAHMS BO3ICHCTBUS Ha SIMOHCKHE PagHoyvackl, paboTaromye
Ha vactore 60 k[, m mumamazon HY EPC (148,5-283,5k[1) mpu Tex ke YyCIOBHUSX Ha pPeaibHBIX
KOMMEPUYECKHUX 00BEKTaxX.

BriBon: Ha paccrostaun 100 M mpsMyo CBS3b MEXTy TOMEXaMH OT CTallMOHAPHBIX MOIIHBIX cucteM BIID md
AMOHCKUX panuoyacoB u aumanazoHa HY EPC oGuapyxwute TpymHo. Pacctosame 100 M cooTBeTcTBYeET
TPaAUIIMOHHOMY METOIYy M3MEPEHHUS 3JIEKTPUUYECKOTO IMOJIA, a TaKKe 3aKOHY O PaJAHOCBA3H, MPU3BAHHOMY
o0ecrieunBaTh 3alUTy JIOOBIX Jpyrux ciyx0 OecnpoBomHoit cBs3u (frequency services). Iloatomy
MIPY UCTIONIb30BAHNUHM MOIIHBIX CTAlIMOHAPHBIX cucTteM BIID Heo0xoarMo cTporo coOoaaTh 3TO pacCTOSIHUE
pasHoca.
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B Ilpunoxenun 5 xopeiickue moOunbHbele ycTpoiictBa bIID, paboraromme B [Iuama3oHe 4YacTOT
100-300 k', B cooTBeTcTBHM € 3aKOHOM O PAJMOBOJHAX OTHECEHBI K YCTPOHCTBAM CO ClaObIM
AIEKTPOMArHUTHBIM ToseM. I BEIX0oa Ha KOpeMcKuid peIHOK ycTpoiicTBa bI1D, ncnonp3yromue quama3ox
100-300 kI'11, 1OMKHBI COOTBETCTBOBATH HOPMATHBHBIM TPEOOBAHUSIM 10 IPEAOTBPAILICHHIO TFOOBIX BPEIHBIX
noMex s Apyrux cucreM. Ilo cymiecTBy, Ajsl yCTpPOHMCTB €O ciaaObIM 3JEKTPOMAarHUTHBIM II0JIEM IPU
COOJTIONIEHN HOPMATHBHBIX TpPeOOBaHUN pa3pelIeHO HCIOb30BaHuMe 000 wactoTel bIID, BrIrOUas
nuamna3zon 100-300 k"1, 3a HCKITIOYeHHEM HEKOTOPBIX KOHKPETHBIX 3alpeIleHHbIX YacTOT.

B Tlpunoxenun 5 npefcTaBicHbl JaHHBIE W3MEPCHHS 3JIEKTPOMArHUTHBIX MOMEX OT cuctembl BIID s
MOOWIILHBIX ~ YCTPOWCTB, HCIHOJB3YIONIMX TEXHOJOTUI0 MArHUTHOW WMHAYKIMH, W WX COOTBETCTBUS
eBporneickuM ctaggaptaM u TpedoBarausMm CHCIIP 11, a Takxke KOpeHCKUM HOpMaM.

7.1.3 Tepmanus

B suBape 2016 roga B ['epmanuu ObITH MPOBEACHBI H3MEPEHHS — B 0€33X0BOM kKaMmepe — cucteMbl bIID ms
3apAAKU  JEKTPOMOOMIICH W TPEJCTABICHBI WX pe3ysbTaThl. HampspkeHHOCTH moiiss cuctemsl BIIO,
paboraromield Ha wacrore 85 kl'm, m3mepsmack B amamazoHe or 20 kI mo 1,5 MI'm u cpaBHMBanach ¢
npeaenbHbIMU 3HaueHusIMY, ykazanHbiMU B ETSI EN 300 330-1 ans ungykuuonsasix SRD.

W3mepenusi mpoBOAMINCE B PAa3HBIX TUIOCKOCTIX MOJSIPU3AIMK, HO paccMaTphBajach TOIBKO MJIOCKOCThH C
MAaKCUMAJIbHBIM H3JTYYCHUCM. I[J]SI o0ecrieyeHust npAMoOro cCpaBHCHHA C MNOPCACIbHBIMUA 3HAYCHUAMU
ETSI EN 300 330 y4nTHIBaUCh TONBKO pPE3yNbTaThl M3MEpPEHHH Ha paccTosHUM 10 M, TOCKOJBKY 3TO
HOPMAaTHBHOE PACCTOSIHUE, ONPENIEICHHOE B BbllleyKazaHHOM ctannapte ETCU.

Pe3ynbratel n3mepenuii Ha paccTosHuU 10 M MOKa3bIBaIOT, YTO:

- B II€JIOM MOOOYHBIE M3ITYYEeHUs HECKOJIBKO BBIIIE, KOT/Ia aBTOMOOMIIb PACcHOJIOKEH HE TOYHO HaJl
IIEHTPOM 3apsTHOMN KaTymiku (MakcuMmanbHoe cMmemienre). OMHaKo 3Ta pa3HUIlAa MEHBIIE, YeM IPH
PaccMOTPEHUH pa3HbIX HANpaBICHUH U3MEPEHUs (CIiepeIn/c3a i/ ciieBa/cnpana);

— crepenu 1 ¢33 yPOBHU MOOOYHBIX U3TYUYEHHH, KaK IPaBUIIO, BBIIIE, 4EM COOKY;

- HANpPsHKEHHOCTh TOJSA  (MOIMHOCTD HECYIed) BHYTPH HCIIONB3yeMOTO KaHalla COCTaBJISeT
ot npumepHO 71 1BbMKA/M (6e3 cMenienusi) 1o 75 nbMKA/M (TIpH MakCHUMaJILHOM CMEIEHHH). DTO
npeBbimaet npenenpabie 3HaueHust ETSI EN 300 330-1 coorBerctBenno Ha 4 u 8 nb. ETCU
omybnukoBan  cranaapr EN 303417 "Cucrembl OecnpoBOAHOM mepelayd 3HEPrHH C
WCTIONIb30BaHUEM TEXHOJOTHH, He MpeAyCMaTPUBAIONINX Tepesady ¢ TOMOIIBI0 Pai0d4acTOTHOTO
myda, B quamazoHax gactor 19-21 kI'm, 59-61 xI'm, 79-90 xI'm, 100-300 kI, 6765-6795 xI'1y;
COTJIACOBAaHHBIA CTaHAAPT, OXBaTHIBAIONINI OCHOBHBIE TpeOoBaHust Crathu 3.2 JIWMpEeKTUBHI
2014/53/EU™;

— YPOBHH ITOOOYHBIX U3TYUCHUH B JMaNa30He YaCTOT CTaHIaPTHBIX CUTHAJIOB BpeMeHH (Hrbke 85 KI')
3HauuTeNbHO HIXKe npenenbHbix 3Hadennii ETSI EN 300 330-1, kak mpasuio, Ha 20 nb;

— YPOBHHU MOOOYHBIX H3TyYE€HH Ha 4acToTax rapMoHUK Hike 1,5 MI'T mpeBwInaroT npenenbHbIE
3rauenus ETSI EN 300 330-1 na 20 nb. Ciiegyer oTMeTHTh, 9TO UCTIBITaHHAs cucteMa bIID Obina
MPOTOTUTIOM, KOTOPBIA BCE €Illeé HaXOAWUTCS B CTaIuU pa3pabOTKH, a CIeI0BaTeNbHO, HE MOXKET
MIPEICTABIIATh OKOHYATEIHbHYIO TPOMBIIICHHYIO KOHCTPYKIIHIO.

7.2 Texymme uccienopanus sosaeiicreusa BIIJ Ha cory:k0b1 pagnoBeaHus M UX Pe3yJIbTATHI

Cmyx0a pamuoBEIIaHusI WMEET CICAYIOINE pAacIpeieicHns Ha IEePBUYHON OCHOBE B mojiocax HY-
n CY-n1uana3oHoOB:

148,5-283,5 xI'; B Patione 1;
526,5-1606,5 xI'1 B Pationax 1 u 3;

525-1705 xI'1t B Paiione 2.

Pacnipesienenust B 00oux quanazoHax HCHoONb3yroTcs st AM-paauoBemanus w/wmn DRM (BecemupHoro
(G POBOTO PAIHO).
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s obecniedenus cocymectBoBanus cucteM bI1D co ciyx06amu paguoBenianus JOMKHO ObITh PACCMOTPEHO
WX BO3/ICMCTBHE HA parioBeIIaTeIbHBIE CITYXKOBI BO BCEX PaOCPENax, HAPUMeED B CENNbCKUX, TPUTOPOIHBIX
U FOPOJICKMX palioHax.

B mnynkte 7.2.1 conepXuTCS ONMHWCaHWE WCCICAOBAHMS, OCHOBAHHOTO Ha AaHAJUTUYECKOM TIOAXOJE C
WCIIONF30BaHMEM KPUTEPHUEB 3aIUTHI CIIYKO paawoBerianus n3 Pexomenmammii u OtuetoB MC3-R. B Hem
BBIBOJIMTCS. MaKCHMAJIBHO JIONMYCTHMAas HANpsDKEHHOCTh MAarHUTHOTO TMOJs, co3naBaeMmas BIID B
panuoBemniatensHoM npueMHuke B HU- n CU-nunanazonax. [loixydyeHHble npeaeabHO AOMYCTHMbIC 3HAYCHUS
HaNpsHKEHHOCTH MarHUTHOTO TOJsI MOYTH COBHAJAIOT C YPOBHEM IIyMa OKPYXKarolled Cpeabl B THXOH
CeNbCKOW MECTHOCTH, YKa3aHHbIM B Pekomenaanmu MC3-R P.372.

B mynkTe 7.2.2 onmcaHO McclenoBaHUE BO3AEHCTBHSA B TOPOJACKHUX M MIPUTOPOTHBIX pailOHaX, MPOBEIEHHOE
aJIMUHHUCTPAaTUBHBIM KomuTeToM fnonnu. OcHOBHOE TpeboBaHMe Ui cocyliecTBoBaHHs cucteM BIID co
ciry’x0aMu paJIMOBEIIaHNs B 9TOM HCCIIEOBAHNH 3aKITIOYAETCS B TOM, YTOOBI YpoBeHb M3mydenns ot bI1D Ha
BXOJIE PaTUONPHEMHHUKA OBLT HI)KE YPOBHS IIyMa OKpYKaloIIed Cpeipl B JENOBOW 30HE, yKa3aHHOTO
B Pexomenmamun MC3-R  P.372. [lpenenvHble ypOBHHM HM3IY4YEHHS B pPaJHOBEIIATENIbHON MoJioce
B CU-mmamazone Ha paccrosuun 10M ot npuemHukoB bBIID ompenensiorcs ApyruM METOAOM U3
BBIIIICYTIOMSHYTOTO aHAJTMTUYECKOTO UCCIIEAOBAHUSA. DTOT MOAXO/ BKIFOYAET U3MEPEHHE U3ITYUCHHS U TECTHI
Ha CIIBIIIMMOCTH IOMEX PaOBEIIaTeNFHOM Ci1yK0e Ha CTEH/IE AJIsl UCTIBITAHUS Ha H3ITyYCHHS.

7.2.1  Ananu3 Bo3aeiicTBus cuctem BI1D Ha paanoBemareJbHbIe CIYKObI

7.2.1.1  Kputepuu 3amMThl H A0NYyCTHMbIE TIOMEXH

Pexomenmanms MC3-R BS.703 "XapakTepuCTHKN STANOHHBIX PaIHOBEIaTeIFHBIX AM-TIpUEMHUKOB IS
meneil  IUTaHUPOBaHMA"  YCTAHABIMBACT  MHHHMAQIBHYIO  YyBCTBUTEIBHOCTH  PaJMOBEIIATEIEHOTO
AM-npueMHuKa 1715 1eJIeH IIaHUPOBAHMS CIICIYIOIIUM 00pa3oM:

— nmuamnason 5 (HY) — 66 nbmkB/m;
— muanason 6 (HY) — 60 nbmkB/m.

B Pexomenmammm MCD-R BS.560 "3ammurapie ortHomeHwss mo pamguodactore B HY-, CU- m
BU-pagnoBemanun" ONMCHIBAIOTCA MPUMEHHMBIE 3alIUTHBIE OTHOIIEHHUS JUISA 3aIIUTHI OT TOMEX MEXIY
paauoBemaTenbHEIMU AM-curHanmamu. XoTs u3inydeHue bIID He sBhsieTcs paanoBeNIaTeIbHBIM CUTHAIIOM,
OHO MOJKET NpUHUMaTh (hopMy (TIIaBHBIM 00pa30oM) HEMOAYIMPOBAHHOM HECyIlell, U B ’TOM OTHOLICHHU C
TOYKH 3pEHMS IPUEMHHKA (PaKTHIECKH OUYEHb IIOXO0XKE Ha paauoBelaTeIbHblii AM-cUrHaaI BO BpeMs Iay3bl
WA THXOTO Tpoxoja. TakuM o0pa3oM 3TH 3al[UTHbIC OTHOUIEHUS MOXKHO CUHMTATh XOPOIIEH OCHOBOW st
MOJTyYEHUs NPEAETIbHBIX 3HaueHU n3myuenus bIIO.

7.2.1.2  OnpenejieHHe MAKCHMAJIBHO I0NYCTUMOI HANIPSIZKEHHOCTH MATHUTHOTO T0J151, CO31aBaeMoii
ycranoBkamu BIIJ B pannonpuemMHuke

YacTp J11000ro OrpaHUYEHUs] MHTEHCHUBHOCTU HU3JIyYEHHSI — 3TO OIPEIeNICHHE PACCTOSHHUS OT MCTOYHHKA
MOMEX, Ha KOTOPOM JIOJIKEH MPHUMEHATHCS KOHKPETHBIM Mpesen HalpsHDKEHHOCTH oM. JTa 3a7ada MOXKET
OBITh pelieHa abCOIIOTHO HE3aBUCHMO OT BOIIPOCA O BEJIMUYMHE 3TOTO Mpejiena.

- HepBLIM [1arom sBJIAACTCS pAaCCMOTPCHUC 3HAYCHUH HaPs’KEHHOCTHU MMOJIC3HOT'O U MCHIAOIICTO ITOJIA
B paaAXOIIPUEMHHUKE HE3ABUCUMO OT TOI'0, Ha KAKOM paCCTOAHHWU OT UCTOYHUKA ITIOMEX OH HAXOAUTCH.
Ecmm YKa3zaHO paCcCTOAHUEC, TO IOTO CACIAHO JIUIIb MJIA TOrO, YTOOBI YCTAaHOBUTL HAIIPSAKCHHOCTDH
IIOJIA.

- Ha BTOpoM miare paccMaTpuBaroT HEOOXOANMBIE TPEATION0KEHHS O PACCTOSIHUH pa3Hoca U (haKTOPBI,
BIMSIOIINE HA PACIpPOCTPAHEHHE BOJIH MEX]y HCTOUYHHKOM ITOMEX M PaJHONPUEMHUKOM, a TaKXKe
CIICHapHU UCoNb30BaHus bI1D (0T MaJIOMOIITHBIX 3apsAHBIX YCTPOUCTB JIJIsl MOOMJIBHBIX TEJIS()OHOB
U T. J. TO MOIIHBIX 3apATHBIX YCTPONCTBA IS TSHKETIBIX SJEKTPUIECKUX TPAHCIIOPTHBIX CPEJCTB).

Torna Ha mepBOM IIare MOXKHO YCTAHOBUTH IPEAEIbl BhIIIE YPOBHS MOMeEX, co3aaBaeMbix BIID B momoce
AM-curnaina.


https://www.itu.int/rec/R-REC-P.372
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Baxno OTMCTUTD, UTO U3TYUYaCMbIC TIOMCXH, BHI3BAHHLIC O60py,£[0BaHI/ICM BH3, MOTYT BO3HUKATh!:

— Ha TapMOHMKax OCHOBHOW dactoTel bIID; mnHampumep, 3apsmHoe ycrpoiictBo bIID  mis
3JICKTPOMOOUIIS, UCTIOJB3YFOIIee YacToTy B mosioce 79—-90 kI'11, MOXKeT reHepupoBaTh TAPMOHUKH B
moimoce HUY-pammosemanuss (ot 1485 mo 283,5 xI'm — 2-1rapMOHHKa) U B I0J0CaX
CU-paguosermanus (0T 526,5 no 1606,5 xI'ti 1 ot 525 g0 1705 xI['11 — 6-51 rapMOHMKA M BBIILIE); WX

— Ha OCHOBHOW wuactore camoi BIID; nanpumep, 3apsanoe ycrtpoiictBo BIID ans mMoOuiIbHOrO
TeneoHa, HCHONB3ylolee dYacToTy B monoce HYU-pammosemanust B Paitone 1 (ot 148,5
no 283,5 k['m).

HauaB ¢ peKOMEHIyeMBIX acCIeKTOB IUIAHMPOBAHUS KPUTCPUCB 3alllUTHI, KOTOPBIE MPHUBEICHBI
B Pexomenmanusax MCD-R BS.703 u MCD-R BS.560, u orMeuasi, 4T0 B OBITOBBIX paAHOIPHEMHUKAX 00BIYHO
UCTIONB3YIOTCS (DepPUTOBBIC AHTCHHBI, KOTOPBIC PEarupyIOT Ha KOMIIOHEHT H MarHUTHOTO 1MOJIsl BOJHBI, TIPH
PaccCMOTPEHHH TIPECTIOB HU3NydeHus: obopymoBanus bBIID ya00HO HCMOIB30BATH COOTBETCTBYIOIINE
3HAYCHUS HAMPSDKCHHOCTH MAarHUTHOTO MOJIst. B MpeanonokeHnu yCiuoBuil pacupOCTPaHEH s B CBOOOTHOM
MPOCTPAHCTBE VTS JajbHEH 30HbI (KOTOPBIC TPHUMEHSIOTCS K IPHHUMAEMOMY PaJIHOBEIIATEIbHOMY CUTHATY
Ha TMPHEMHON aHTEHHE) COOTHOILIEHHE MEXIY 3JEKTPUYECKUM W MarHUTHBIM TOJSAMH (M3 ypaBHEHUH
MakcBeiia) SBIsSeTCS CICIYIOIINM:

E
= = |5 =3770m,

H €

I7Ie Lo — MArHUTHAs TPOHUIIAEMOCTh CBOOOTHOIO MPOCTPAHCTBA, a € — MUIJIEKTPUUECKas MPOHUIIAEMOCTh
CBOOOJIHOTO MPOCTPAHCTBA.

JT0 03HAYAET, YTO MPUMEHUMBI CleIyroIre K03 duimenTs! nepecyera:

1
H(”f) B E(“—,,Y)'H'

KOTOPBIC MOXHO BBIPA3UTh KaK

HLLB(%A) = ELLB(%V) - 51,5 L[B.
Taxum 00pa3oMm uyBCcTBUTEIBHOCTh ipueMHuka B HU- 1 CU-nuanazonax (B myHkre 7.2.1.1) MOKHO Takxke
BEIPA3HUTh COOTBETCTBEHHO Kak 14,5 nbMkA/M u 8,5 nbMKA/Mm.

3aH_II/ITHI>Ie OTHOIICHUSA OJIA AM-paI[I/IOBCH_IaHI/Iﬂ BKJIIOYArOT JBa KOMIIOHCHTA:

— 3ammTHOe oTHomeHue (PR) mo coBmemeHHOMYy KaHaily HEOOXOJMMO, KOTJa MOMeXa W Hecylnas
MOJIE3HOTO CUTHAJIA TIePear0TCsl IPAaKTHYECKH Ha OJTHOM U TOM ke 4acToTe (TaK 4TO 4acToTa JIF000Tro
OWeHUsT MeXJy HUMHU OyJeT HIKE CIBIIMMOro Juana3oHa; B 3TOM CiIydae TJIaBHOW MPHYMHON
CIIBIIIIMMOTO HAPYUICHHUSI ABJSETCS MOAYIISILIUS TTIOMEXH);

- JIOTIOJTHATENBHOE OTHOCHTEIbHOEe PR, KoTOpoe mobOaBnsieTcs, Korja UMEeTcs CMEIIEHUE MEXIy
YaCTOTAMH TOJIE3HOT'O CUTHAJIA M TIOMEXH, UYTO BEI3BIBAET HETIPEPHIBHEIN TOH OUEHUIA; 3Ta KOPPEKIIHS
3aBUCHT OT CMEIEHUS 4YacTOThl, MPEXJE BCErO0 MOTOMY, YTO YaCTOTHAs XapaKTepUCTHKA
YEeJI0BEUECKOro yXa Janeka oT "TIocKon".

[Noka gactoTts! ycrpoiicts BI13 He OyayT TIIaTETHHO BRIPABHEHBI C PaJIMOBEIIATEIEHBIM YaCTOTHBIM PACTPOM,
HEOO0XOIUMO A00aBISITh AOMOJHUTENBHOE OTHOcHTenbHoe PR s paGoTel B HECOBMELICHHOM KaHale.
[Ipennonoxus, uro yactora BIID HekoHTpONIMpyeMa, MOKHO PacCMOTpPETh HAUXYALINHA ciydaid. Pucynok 1
Pexomenmanmn MCDO-R  BS.560 mokaseiBaeT, urto Hambombmiee oTHOCHTENbHOE PR cocraBmser
npuOIM3UTEIbHO 16 1B, YTO COOTBETCTBYET CMEIICHHUIO YacTOT 0K0JIO 2 KI 1.

B nanxyamewm cityyae 3to otHocuTenbHoe PR HyxHO 106aBuTH K PR 10 coBMemennomy kanany B 40 1b, uro
naet obmee PR mis momex, cozmaBaemerx bIID AM-Bemanmuto, (40 + 16) = 56 nb.

HOSTOMy MaKCUMAJIbHO OOITYCTHMAas HaIPAXKCHHOCTD I10JIA BIID B MmecTe PACIIOJIOKEHUA paauOIIPUCMHHKA
OIMpeACIACTC IMYTEM BbIYUTAHUSA 3TOI'O PR u3 YYBCTBUTCIIbHOCTHU IPUEMHHUKA.


https://www.itu.int/rec/R-REC-BS.703/en
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MakcumanbHO TOMyCTUMasi HAMPSDKEHHOCTh MarHuTHOTro o bI1D B MecTe pacmosiokeHus BEMaTeaIbHOTO
paaronpUeMHUKA!

- muanason 5 (HY) (14,5 — 56) = —41,5 abmxA/wm;
- muarnason 6 (HY) (8,5 — 56) = —47,5 nbMkA/Mm.
BujiHo, 4TO 5TH 3HAYEHHUS] MEHBIIIE YEM:

- AHTPOIIOTCHHBICE W BHENIHWE MyMbl B jauana3oHe HY; cm. Pexomenpmanmmo MCD-R P.372
10 PagUoIIyMaM; 1

— —15 nbmMkA/m Ha paccrosHum 10 M B momoce 10 k', pexomenayemoe mist SRD, paGorarommx
B quanasone 148,5 k' — 5 MI'n, cornmacuo Pekomenngaruu ERC 70-03 [3], [Ipunoxenue 9.

OnHako JJIs1 3TOIr0 €CTh BECKHEC OCHOBAHUMA:

- TOH OMEHWH, BBI3BAaHHBIA TEM, YTO YacTOTa HECYIIEH MOMEXHM CMEIIEeHa OTHOCHTEIBHO YacTOTHI
NPUHIMAEMOTr0 PAJMOBENIATEIBHOTO CUTHAMA, MEIIAeT OOJNbIIe, YeM IIYyM TOTO € YPOBHS; 3TO
BBITEKAET W3 CPABHEHHS PEKOMEHIYEMbIX 3aIlUTHBIX OTHOIICHWH, IIPUBEACHHBIX BBIIIE,
C OTHOUICHWSIMH HECYINAs—IIyM, KOTOpbIE CYMTAIOTCS MpUeMIeMbIMH Uit  AM-BemaHus
(cm. Ilpumeyanue HUXKE);

— 3T K€ 3allUTHBIE OTHOIICHHA NPUMEHUMBI K JAPYTUM TOTCHIMAJbHO MEIIAIOIIHM
paMOBELIATeIbHBIM CHTHAJIAM IPU TUTAHUPOBAaHUU panuoBemanus (cM. [Ipunokenue 6) — Hemb3s
MPUMEHATh K HEepaJHOBEIIATEIbHBIM (HEMUIEH3UPYEMBbIM) HMCTOYHMKAM IIOMEX MEHEe CTpOrue
MpaBWJIa, 9€M K paJHOBeIIaTeIbHBIM NIepeaadaM, IMEIOIINM paclipe/ieiecHne Ha IIEPBUYHOI OCHOBE
B 3TOM Auana3oHe JactoT B Paiione 1;

- ypoBHH IrymMa B HY-amamna3oHe MIMPOKO BapbUPYIOTCS B 3aBUCHMOCTH OT MECTOIOJIOKEHHS Ha
3eMHOM IIape, BPEeMEHHU To/la U BpEMEHH CYTOK, modToMy Pexomenmammss MC3-R P.372 tpebyet
OYEHb TIIATEJIbHOW uHTepnpeTauuu; HY-paguoBeliaHue UCIONb3yeTCs B TEX 4YACTSAX MHUpaA, TIE
YPOBHHU IIIyMa MpHeMJIeMbl (HaripuMep, B Tponukax HU-panuosenianue He UCIONb3YyeETCS);

- orpannuenus it SRD B Pexomenmanuu 70-03 [3] (otHOcsimumecs k EBpore) mosydeHsl mpu
OMMPEACIICHHBIX MPEAINIOJIOKCHUAX OTHOCUTCIIBHO PAaCCTOAHUA OT paJuONPHEMHHUKOB, OKXKHUAACMOTI'O
JUIs paccMaTpuBaeMbIX THIIOB SRD, Hapsiny ¢ BEpOsSTHON NPEePhIBUCTOCTHIO UX MCHOIb30BAHUS; LIS
MIOBCEMECTHO HCIIOJIb3YEMBIX OBITOBBIX NMPHUOOPOB, KOTOPHIE IKCIUTYyaTUPYIOTCS IOMa B TEUYEHHE
SHAYUTCIIbHBIX IIEPUOA0B BPEMCHU, OTH MPEAIIOIOKCHNA HYKAA0OTCA B IIEPECMOTPE.

[NPUMEYAHMUE. — Yposens curnana AM-paguonepenadu onpenensercs Kak ypoBeHb Hecyuleill. B Pexomennanuu
MCD3-R BS.703, no cymiecTBy, YCTaHaBIMBACTCS MUHUMAJIBHBIH YPOBEHb HECYIIEH, KOTOPHIA MOXHO PAacCMaTPHBATh
Kak IIPEJOCTaBIEHHE YCIYTH, M, CJIEIOBaTeIbHO, ONpENeIsieTcsl TpaHMIia 30HBI OOCTyXnBaHMA. JleHCTBUTEIBHO,
panvoBenaTesbHble OPraHu3aliy U Te, KTO INIAHUPYET YaCTOThI, HCIOIB3YIOT 3TOT HOKA3aTeNb JUIsl TPUHATHS PELICHHUH.
OH OCHOBaH Ha OTHOLIEHHH yPOBHS ITOJIE3HOTO 3BYKOBOTO CHUTHAJIA K CIIy4ailHOMY IIyMy, paBHOMY 26 nb. Moaynsiims
JIaeT JIMIIb HeOOJbIIOe KOJMYECTBO JIOMOTHUTEIbHOW SHEprun B (Hecymux MH(opmanuio) 60KOBBIX mojiocax. Ecmu
peanonokuTES, uTO CpesHeKkBapaTHuHas riyGuHA MomymamuM coctapiser 0,2 (20%), TO MONIHOCTH Hecymieit
npuMepHo Ha 14 b BhIle MOITHOCTH MOAYNALMH B OOKOBBIX mosiocax. Ilo cpaBHEHHMIO C MOITHOCTBIO HecyIuei
MOIITHOCTh B OOKOBBIX MOJIOCaX MPEeHeOpeknMo Mana U 106aBisieT B oOmiel cnoxxHoctu MeHee 4%. C ydeToM 3Toro
TUITMYHOTO COOTHOIICHHUS MKy OOKOBBIMHU IoJIocaMu 1 Hecymiei B Pekomernammmu MC3-R BS.560 yka3siBaeTcs, 4To
3aIIMTHOE OTHOIIEHHWE OTHOCHTEJIFHO MCTOYHHMKA TOMEX, KOTOPOE JOJDKHAa 00ECHEeYHTh JaHHAas Ciyx0a, COCTaBIseT
40 nb. Ecnu Hecymme HaxoJiTCsl HA OJTHOM U TOW K€ 4acTOTE M €CIM NPEIIOJIOKHUTh, YTO TITyOHMHA MOIYJISIIMH ABYX
IIPOrpamMM OfIHa ¥ Ta e, TO 3TO, B CBOIO OYEPE/Ib, OTPEJIEISIET OTHOLIEHHE ITOJIE3HOTO 3BYKOBOT'O CHT'HAJIA K MEIAIOIIEMY
3BYKOBOMY CHUTHajiy (OT co3zatomieii momexu cranimu) B 40 nb. O4eBUIIHO, YTO 3TO HECKOJIBKO BBIIIE OTHOLIECHUS
MOJIE3HOTO CUTHAJIA K CIIy4ailHOMY IIyMY, IOTOMY YTO MEIIAIOIIM 3BYKOBOM CHrHaJ B OOJIbIIEH CTENEHH MPETsTCTBYET
BOCIIPUSITHIO TIOJIE3HOTO 3BYKOBOTO CHTHAJIa M CHTHAJIbl B BEPXHEH M HIDKHEH 3BYKOBBIX IMOJIOCAX KOPPEIMPOBAHBI, &
CIy4ailHbI{ 1IyM — HET.

3TO B CBOIO OY€pelb 03HAYAET, YTO Ha IPaHMILIE 30HBI OOCTYKHUBAHUS, KaK OHA ONpeeIsieTcs TpeOoBaHHEM K
MUHUMAaJIBHOM 4YyBCTBUTEIBHOCTH NPUEMHHKA JJs LeJied IUIaHUPOBAHUS, YPOBEHb MEIIAIONIET0 CUTHala
nosokeH ObITh Ha 40 nb Hmwke. B ciygae CY ato 60 nbmMkB/M (13 myHkTa 7.2.1.1, BbIIie, BBIPaXKEHO B BUJIE

6 PaGora, mpoBeneHHas bu-Gu-cu B 2007 rogy, mHoOKasaja, uTO CpEIHEKBAAPATHYHAs TIIyOMHA MOLYJISILUH
B AM-niepenauax Bapsupyercst npuMepHo ot 20% mns peun 10 40% A CHIIBHO CXKaTON mor-My3bIku. AM-paano
HCIIOJIb3YETCSI B OCHOBHOM ISl [Iepe/iaud pedH, II03TOMY 3TO CIIEAYeT pacCMaTPUBATh KaK HAUXYILIMNA CITydai.


https://www.itu.int/rec/R-REC-P.372
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Hanpspkenusi) munyc 40 nbvMkB/m = 20 nbmkB/M. Ecnim Mexny HecymuMH ecTh CMEIIEHHE, TO caM
KOMITOHEHT HecyIlel CTAHOBUTCS Topas3io 0oJiee 3HaYNTEIbHBIM HCTOYHUKOM ITOMEX, TIOCKOJIBKY OH Ha 14 b
CHJIbHEE MOJYIIIMM M TOPa3/o CHiIbHEee HapymaeT 3ByK. Kak oTMedanock BbIIIE, B 3TOH CHTyalnu Jro0ast
MOJYJISIIAS CTAHOBUTCS HE3HAYMTENIBHON, U €0 MOXHO npeHeOpeub. B Pekomenmanmu MCO-R BS.560
MPU3HAETCS, YTO 3TO TPeOYEeT MOTOHUTENBHOI 3auThl B 16 Ab OT 0/1HOM CHHYCOMATBbHOM BOJHBL. [[i1s1 Bcex
HPaKTHYECKUX [eNeil OJHOTOHHBIE TOMEXH OT 000pynoBanus BIID OyyT MposIBIATECS B IPUEMHHKE TaK )Ke,
KaK TIOMEXH OT IPYroi Hecyllel, MOTEHIUATbHO CMEIIEHHOH! MO YacTOTe, U TOJDKHBI pacCMaTpUBAThCs Kak
TakoBble. TOT (akT, YTO OHM HE MOIYJTUPOBAHBI, HE UMEET 3HAYCHMS, KaK M B CiIydae MOMeX OT APYror
PaarOCITyKOBI.

7.2.1.3  PaccmoTpeHue (paKTOPOB, CBA3aHHBIX C PACCTOSIHHEM U PACHPOCTPAHEHHEM

Heo0xoqnma knaccudukarnms 3apsaasix yerpoiicts BIID mo:

- HA3HAYCHHUIO (OT MAJIOMOIIIHBIX 3aPsIHBIX YCTPONCTB JI1s1 MOOMIIBHBIX T€IS(OHOB U T. T1. IO MOITHBIX
3apSAIHBIX YCTPOMCTB IS TPY30BEIX OM);

- MIPUMEHEHUIO BHYTPH U CHAPYKU 3aHHIA;
— BBIXOJHOM MOIITHOCTH;
— MGX&HI/I?,My CBs3U,

- OBITOBOMY M HEOBITOBOMY HCIIOIH30BAHHUIO.

D10 NOMOTJI0 OBl ClIeNaTh HauOoJee MOAXOMAIINE MPEANOIOKCHUS 0 MUHUMAJILHOM PACCTOSHUU pa3Hoca
1 (aKkTopax, CBA3aHHBIX C PACIIPOCTPAHEHHUEM.

Hampumep, ManomoiHbIe 3apaIHbIe yCTPOHUCTBa st MOOWIBHBIX TenedoHoB 1 HU/CYU-pamnonprueMHHKOB
MpeJHa3Ha4YeHbl JJIsl UCIOJIb30BaHUS B JOMAIIHUX YCIOBHSX, BOSMOXKHO, B OJHOH W TOH k€ KOMHare.
[TosToMy OomBIIIIE PACCTOSIHUS pa3HOCA ISl HUX HEIOCTHKUMBL. [10 3T0i mpudnHe mpeaaraeTcs IpUMEHSTh
NPUBEICHHBIC BHIIIE TpeelbHbIe 3HAYCHUs HANpsHKEHHOCTH MArHUTHOTO IOJS Ha PacCTOSHHM 1 M OT
yctpoiictBa BIID. [Ipyroii npumep: 0oJiee pa3yMHBIM PacCTOSHUEM Pa3HOCa MEXKIY 3apsIIHBIM YCTPOMCTBOM
BIID nmnst aBToOyca u OBITOBBIM BEIIATEIBHBIM PaaUONPUEMHHKOM ObuTO ObI 10 M, 0JlHaKO, MPUHUMAS BO
BHAMaHUEe TOT (aKT, 4TO Ha OOJBIION aBTOOYCHOW CTaHIIUH, BEPOSATHO, OyAEeT HECKOJNBKO (MHOTO)
OJIHOBPEMEHHO pPabOTAIONIMX CHUCTEM 3apsIKH, KakJas W3 KOTOPHIX BHOCHT BKJIAJ B CO3JaHHE IIYMOBOH
cpelbl, He0OX0IMMO YUHTHIBAThH 00IIHid 3P PeKT.

‘ T —
ST T

Ha npuBenenHoii ¢pororpadun moka3aHsl HIDKHHE 3TaXH JKUJIOTO JJoOMa Ha roro-socroke Jlonmona. BumHo,
YTO MEPBBIA 3TaX OTBEJEH MO/ Tapaky, HaJl KOTOPBIMHU PacIOIOkKEHBI KBapTUPHI. BbIicoTa MOTONKOB rapaxei
0K0JI0 2,3 M. Pe30HHO TpennoyaoXuTh, YTO PagUONpPUEMHUK, paOOTAIOUIMA B OJHOW M3 KBapTHP BTOPOTO
3Taka, MOXKET HaXOAUTHCS He Oojiee ueM B 3 M OT IIoJIa rapaka u, CJIeI0BaTeNIbHO, He OoJiee 4eM B 3 M OT I10
MEHBLIEH Mepe 0AHOTO 3apsiiHoro ycrpoictsa BIID, npeanasHaueHHOT0 A 3apSaKy aBTOMOOHIIEH B rapaxe.
Tpu 3apaIHBIX yCTPOHCTBA MOTYT HAXOIUTHCS B IIpEesiax 3 M U ele HECKOBKO B rpenenax 10 M. Bo3aMoxHEI
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W IpyTye CLUEHAPHH, KOTJla PACCTOSHUE MEKAY 3apsAHBIM YCTPOWCTBOM JUIS aBTOMOOMIISI U IPUEMHUKOM B
coceqHe KBapTHpe HE MpeBHIIIaeT 3 M. MarHWTHOE TOJie yMEHbBIIAeTCs MPH yNaJeHWH OT HCTOYHHKA
V3ITydeHUs] ¥ YBEINWYHUBAETCS TPH NPHUOIIKEHWH K HWCTOYHUKY C KyOom pacctosHus. (CiemoBaTenbHO,
OTHOILIEHHE MAarHUTHBIX MoJeil Ha paccTosHud 3 M U 10 M (10/3)° =37,0. [Ipu ¥3MepeHUH B €IMHHIAX
nbMkA/m 3ta pasuuia coctasiser 20-10g10(37) = 31 nb. Takum 00pa3om, 4TOOBI MOJYIUTh SKBUBAJICHTHYIO
HaIPsKEHHOCTD TOJIT Ha paccTosHUH 10 M, HEOOXOIUMO TTPUMEHHUTH MOMPaBOYHBIA K03 durmeHt 31 nb.
B cnyuae 3apsaHOTO yeTpoiicTBa A aBTOMOOWIIS JOMYCTHMAs HAIIPsKEHHOCTh MarHUTHOTO 1oJist B 10 M oT
3apsIIHOTO  ycTpoiicTBa AomkHa ObITh Ha 31 b MeHblIe 3HA4YeHWS, PACCUMTAHHOTO JJsl 3aIlUTHI
paauonpueMHuKa. [ IOpyrux CreHapueB OJDKHBI HCIIONB30BAaThCA APYTHE PACCTOSHUS M JIPyTHE
ITOIIPAaBOYHBIC KOI(DPHUITUCHTEI.

KpaTtkue skxcnepumeHTBl (0 KOTOPBIX cooOrmianock B aBrycre 2015 roga) MOATBEpAWIM, YTO TOMEXH
ot ycrpoiictB bIID misa paguonprema neiicTBUTETHPHO IMEIOT MECTO AayKe MpH MeHbIeil momuoct bIID.

7.2.14  Crpareruu ocjiad/jieHusi BIUSTHUS TOMeX

SlcHO, YTO CcymiecTByeT OOJBLIONW pPa3pblB MEXKAY YPOBHSIMHM IMOMEX, AOMYCTHUMBIMU AJIsl BELIATEIbHBIX
PaAMONIPUEMHUKOB, W YPOBHSMH, pa3pelieHHbIME [T yeTpoiicte [IHM. O6br4HO 3TO HE Tpobdiema, moToMy
YTO TaKUE YCTPOHCTBA pabOTAIOT B KOHTPOJIUPYEMBIX YCIOBUSAX M (DU3MUECKU OTICIICHBI OT BEIIATEIbHBIX
(umu 1rOOBIX OPYTUX) PamuoNPUEMHHUKOB, KOTOPBIE MOTYT OBITh 3aTPOHYTHL. MOKHO HPUHSITH MEpBI IS
3alUTHl JUICH3UPOBAHHBIX paguocityxk0. B cmydae 3apsgasix ycrpoiicts BIID mms aBromoOwmeit
KOHTPOJIMPYEMOE HCIIONIb30BaHUE TapaHTHPOBaTh TpynHee. KaxkeTcs: ManoBeposITHBIM, YTO MOYKHO OCJIA0UTh
Ony>xaaroliee u3nydeHue ot ycrpoiictea BIID 10 ypoBHS, HEOOX0IUMOTO It 00SCIICUCHUS 3alUTHI CITYKOBI
paznoBeLIaHus, IO3TOMY HEOOXOIMMO HAHUTH aJIbTEPHATUBHYIO CTPATETHIO.

Jis Hayama ypoBHH 3allUTHl MPHEMHHKAa MOTYT OBITH ocnabieHsl Ha 16 nb (oTHOCHTENbHOE 3aIlIUTHOE
OTHOUICHHUE), €CJIM YaCTOTa UCTOUYHUKA TIOMEX, BKITIOUasi BCE COOTBETCTBYIOIINE FAPMOHHUKH, OyIET COBNAIATh
¢ Hecymmumu yactoramu CU-mepenau. B Paitonax 1 u 3 MCD uacrotet HU- u CU-Hecymux nexar B
(hMKCHpOBaHHOM pacTpe, IpudeM Kakaas dactoTa kpatHa 9 kl'm. B Paitone 2 MCD wactotsr CU-Hecymmx
JISKAT B (PUKCUPOBAHHOM pacTpe, MpuieM Kaxxaas dactora kpaTHa 10 kI'1. CiemnoBaTellbHO, €CJIA 4aCTOTHI
3apsiIHBIX yeTpoiictB OymyT kpaTHel 9 kI'm miam 10 k[T COOTBETCTBEHHO, OHM M BCE HMX TapMOHUKHU
aBTOMATHYECKU OKaXYTCsI B PaHOBEIATEIbHOM YaCTOTHOM PacTpe.

XOoTs B HEKOTOPBIX OTACIBHBIX CITydasx 3TOTO MOXET OKa3aThCsl BIOJHE JIOCTATOYHO, BEPOSTHO, B IIEIIOM
ATOTO OYJET HEAOCTATOYHO, YTOOBI COKPATUTHh pPa3pbIB MEXAY TPEOOBAHUAMHE, TNPEIBIBIIEMBIMH K
BeIIaTeNbHBIM PAJAHONPUEMHUKAM H, HAIPUMeEp, K YCTPOHCTBAM 3apsAKH AJIEKTPOMOOWIS B OBITOBBIX
ycinoBusix. OMATh ke pa3pblB MOXKHO YCTPAHUTH ITyTEM TIATEILHOTO BBIOOpa pabodeil 4acTOThl YCTPOHCTBA
BIID, HO Teneph BMeCTE C pa3MEIICHUEM ATOW YacTOTHI U (Y4TO BaXKHO) €€ TAPMOHHK B PaTHOBEIIATEIEHOM
pacTpe UX HYXKHO YCTaHOBHTH TaK, YTOObI OHHM OBUIM JIOCTATOYHO pa3HeceHbl (CHEKTPAILHO) C YaCTOTAMH,
WCTIONIb3YEMBIMH PaIMOBEIIATENIEHBIMHI CITy’KOaMul B TOM MecCTe, Tie padoTaeT ycrpoiicTBo bI1D. Gaktudeckn
YaCTOTHI, UCIOJIb3yeMble ISl yCTpoucTB BIID, MOMKHBI IIaHUPOBATHCS MO TEM >K€ MPUHIIUAIAM, YTO U
paauoBeNIaTebHbIC TIepeauu, B IPOTUBHOM CIydae OHM OyAyT MeEIIaTh APYr Apyry. BaxkHO OTMETUTb, YTO
3Ta CTpaTerwsi 3HAYMTENHHO YIIPOIIaeTcs, eciii 4acToTel bIID HaxomsTcs B TOM e pacTpe, YTO M YacTOTHI
pagmoBemnianus. OmnmcaHue Tmporecca IUIAHUPOBAHHS — PaJMOBEIIATENbHON Iepenadn  IMPHUBEICHO
B [Ipunoxennn 6.

7.2.15  [JJaabHeiimas padota

OnucanHple B TPEABLAYIIEM pasfielle METOABl OCIIa0NIeHUs BIUSHHUS IIOMEX COCTaBIAIOT OCHOBY
WHCTPYMEHTapHs. DTOT MHCTPYMEHTapHil AOIKEH OBITh pa3paboTaH ¢ ropa3fo OOJbIIeH JeTaau3aueil, 4To
ele He cienaHo. B yacTHOCTH, HEOOXOIMMO OXBAaTUTh HIDKECIIEAYIOINE 00IacTH.

TouHoCTh M CTAOMIBHOCTL YaCTOTHL. B mjeane yactora ycrpoiictsa BI1D Oyaer TOYHO ¥ MOCIEIOBATEIILHO
nexath B pactpe 9 k' wm 10 k['1i, B 3aBUCMMOCTH OT OOCTOSTENBCTB, AJ1s1 00ECIeUEHHUs TOr0, YTOOBI OHA U
€€ TapMOHUKHU OBUIA TOYHO COTJIIACOBAHBI C YaCTOTAMH PAIUOBEIIATENILHBIX CTaHIUi. BrionHe BeposTHO, 4TO
Ha MPAKTHKE MOXHO JIOMYCTHTh HEKOTOPBIC HEOOJBIINE CTATHYECKUE M JUHAMHUYECKHE OTKJIOHEHWsS, HO B
3TOM CJy4ae JOJDKHBI OBITh yCTAHOBIIEHBI TOYHBIE NOMYCKH. 3/1eCh MMEIOTCS ABa (axTtopa. Bo-mepsrix,
Ba)KHO, YTOOBI HUKAKOE CMEIICHHE YacTOThl HE NPUBOAWIIO K TOSBICHUIO TOHOB OWEHWI B Mpeaenax
CNBIIIMMOTO JHana3oHa. bUEHWS TPOUCXOAAT HAa pPa3HOCTHOHW dYacToTe Mexay udactoramu bIID u
IHPIpOKOBeIHaTeHLHOﬁ CTaHIIMHU, a HIDKHHI npeaci CIBINIMMOro auvara3oHa 4aCTUYHO YCTaHaBJIMBACTCS
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MOCPEACTBOM (PUILTPAIlMU 3ByKa B MpHEeMHUKe. Ha mpakTrke BO3MOXKHBI HEKOTOPBIE OTKIOHEHUS paboueit
4acTOThl ycTpoiictBa BIID, MOCKONBKY OHO AODKHO ONTHMHU3HUPOBATHCS ISl YCTPAaHEHHS HETOYHOCTH
(hm3rYecKOro BEIPaBHUBAHUS MEXKy YACTOTAMH 3aPSTHOTO U 3apsHKaeMOTO YCTPOICTB.

Mopynsiuus 3apspKaroIiero mojs. DTo cleAyeT U3 MpeAblayllero myHkTa. lIpeamonaraeTcs, 4To 3apsiaHOE
ycTpoiictBo BIID M0XHO MCHONB30BaTh AJISl MEpeNadyd JaHHBIX B 3apshKaeMoe YCTPOHCTBO, MOAYIHPYS
KaKuM-TH00 o0pa3oM 3apspkaroriee (MarHUTHOeE) moine. s cBsi3m B APyroMm HampaBieHHH NoTpeldyercs
OTJIeNIbHAs cucTeMa. Jro0as MombITKa MO 3apsKAOIIETO TI0JIsl OYIET NMPOSIBIATHECS B BUIE OOKOBBIX
1moJioc. J10JKHBI OBITh YCTAaHOBJICHBI OTPAHMYCHUSI Ha 3Ty SHEPTUI0 OOKOBBIX IOJIOC, IIOTOMY YTO OHU MOTYT
CO3/1aBaTh TIOMEXH PaJMNOBEIIATENFHBIM CIIy>kKOaM, Jake eclii OCHOBHAs YacTOTa TOYHO COTJIACOBaHA C
pactpom. HeoOxoammo paccMOTpeTh MpearoaraeMble CXeMbl MOTyISIUN. B cirydae 3apsIHOTO yCcTpoiicTBa
0O0JIBIION MOITHOCTH JIOTUYHO MPEIIOJIOKUTh, YTO €CTh 00Jiee MPOCThIE CIOCOOBI CBSA3M HAa OYCHb MAJIbIX
PACCTOSHUSX, YeM MOYJISINS MOIITHOTO 3aPsDKAIOIIETO OIS

baza panHBIX mocTynmHBIX yacToT. B mro0om oTnenbHOM reorpaduyeckoM MeECTONOJIOXKEHHUH OyIeT CBOs
nansHOCTh mpreMa HY- u CU-nepenau. Ilo 3Toii mpuynHe AMana3oH JOCTYMHBIX (HE CO3AAIOUIMX MOMEX)
4acToT Ui 3apsAHBIX ycTpoiictB BIID B pasHbix mectax Oyaer pasHbiM. [loaToMy 3apsiiHOE YCTPOWCTBO
JOIDKHO "3HATR'", TIIe OHO (Teorpaduueckn) pacioinokeHo, U IMETh JOCTYII K 0a3e JaHHBIX HCIOIB3YEMbIX
4acToT. Pasymeercs, 310 Taxke noTpedyeT HEKOTOPOI CIIOCOOHOCTH MEPECTPONKHI YaCTOTHI.

Hcnonp3oBanue BHEpacTpoBBIX 4acToT. C ydeToM "3HaHUS" CBOETO MECTOMOJIOKEHHS U ycinoBuit HU- wmu
CU-pamnoBemanusi MOXHO HCIIONB30BaTh YaCTOTHI BHE PaIWOBENIATENIFHOTO pacTpa IPH YCIOBUHU
OTIpe/IeTICHHSI BCEX HEAOCTATKOB 3TOTO METO/Ia ¥ COXPAHEHHU S MOIITHOCTH ITOJISI B COOTBETCTBYOIIUX IpeIeiax.
OcoOblif HHTEPEC MPEICTABIISAIOT YaCTOTHI B CPETHUX TOYKAX MEXKIYy YaCTOTAMH PaHOBEIIATEILHOIO PAacTpa.
UeTHbIe TAPMOHUKH OYAYT JIEKATh B PacTpe, a HEYETHBIE — HAa TPAHUIlE MEXTy COCETHIUMH BeIIaTeIhbHBIMHI
KaHaJlaMH; 3TO TOYKa, B KOTOPOH (PHIBTp MpUEMHUKA MOXET 3HAYUTEIFHO YMEHBITUTH CIBIIIIIMBIE TIOMEXH.

Vnpasnenue rapmonukamu. BepositHo, uro B CU-guama3oHe, 0e3yCIOBHO €O CTOPOHBI 00Jiee BBICOKHX
qacCcToT, IOMCXH 6YILYT CO31aBaTh TOJIbKO 'apMOHHWKH YaCTOTEI 3apAAKU 0oJ1ee BLICOKOTO rnopsaaka. Yem JIydue
KOHTPOJIMPYETCS DHEPTHS ATUX TAPMOHHUK O0JIee BRICOKOTO TIOPSIKA, TEM JIErde HAlTH MOAXOIAIIYI0 pabodyro
4acToTy AJis yerpoicTsa bIIO.

7.2.2 MHccaenoBaHue BO3JeiicTBHS Ha paauoBelaTeIbHBbIE CIYKObI U COBMECTHMOCTH € HUMH
B FOPOJCKHUX U NPUTOPOAHBIX paiioHax, npoBeaeHHoe B SInonun

B nynkTe 7.1.1 ObUTH KpaTKO OMMCAHbI UCCIICIOBAHUS B O0JACTH COBMECTHOI'O MCIIOJIb30BAaHHS CIIEKTpa U
COCYIIIECTBOBAHMS, MPOBEICHHbIC B SIMOHMM B MPOLECCe MPHHATHS HOBBIX IPABUI, 8 B JAHHOM IYHKTE
COJICPXKHTCS JIeTaIbHOE ONMCAHHE METOJHMKH, WCIIOJIb30BAaHHOW B WCCIEIOBaHMM Bo3uedcTBus BIID s
ANIEKTPOMOOMIICH Ha CIy)XObl pajMOBELIaHMs, W pe3ysbTaThl oleHKU. MccnenoBanue npoBoamiiocs PI°
u onobpero Komurerom MIC (cm. myHkr 7.1.1).

7221 IMoaxoa SImoHUU K UCCIET0BAHUIO BO3AEHCTBUA

IIpu uccinenoBanum Bo3eicTBus SANOHMUS Jenana aKleHT Ha CIIEIYIOIIUE MOMEHTHI.

1) IlepBooyepennoii 3anaveii MoxkeT ObITb COBMecTUMOCTH cuctemMbl BIID ¢ neiicTByromumu
cJIy:k0aMHU paanoCBsI31 B FTOPOACKHUX paiioHax

Kommeprmanuzarust cucrem BIID mis OM HauHeTcs TiaaBHBIM 00pa3oM € TOpPOJCKUX paiioHOB. [loaTomy
pazuocpesy M MOJIETH UCIIOJIb30BaHMS B TOPOACKUAX palioHaX HEOOXOAMMO TIIATEIHHO H3yUUTh, YTOOBI OHH
JIEMOHCTPHUPOBATN CIIOCOOHOCTh K OECpoOJIEeMHOMY COCYIIECTBOBaHHIO. B HOBBIX HOPMAaTHBHBIX
nonoxeHusx Amnonuun B oTHomeHun bBIID ykaszaHbl mpenenbHbIE YPOBHM H3IYUYEHUS, OMpENEICHHBIC
10 pe3yJbTaTaM UCCIIeIOBAHMUS BO3IEHCTBUS, OPUCHTHPOBAHHOTO HA TOPOJICKUE PAHOHBL.

[Tpu uccnenoBanuy BO3JCUCTBHS B IEIISIX 00ECIIEUESHUS 3aIUTHI CIYXKO paJIMOBEIaHuUs MPeJIeIbHbIE YPOBHH
nu3nydeHus: ot cucreM BIID nomkHBl OBITH HIDKE YpOBHA IIyMa OKpY’KaroIled cpenbl, Kak yKa3zaHO
B Pexomenmanuu MCD-R P.372, rie onpeneneHsl pa3IuyHble KATETOPHH OKPY>KalOIIEH Cpeabl: Ae10Bas 30Ha,
JKUITbIE TIOMEIIEHHs, CelIbCKasgi MECTHOCTh, THXasl CEIbCKas MECTHOCTh. lIpeamomaraercs, 4ro paccTosHHUE
pasHoca B NPHUTOPOAHBIX M CEJIbCKUX paiioHax OoJbllle, YeM B TOPOACKHX palHOHaX, XOTA YpPOBEHb
AHTPOIOT€HHOTr0 IIIyMa B IPUTOPOJHBIX U CENIbCKUX pallOHaX HUXKE.


https://www.itu.int/rec/R-REC-P.372
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JI1st OTIeHKY OBUTH TIPUHATHI CISTYIONTHE TIPS ITOI0KCHIIS:

- TpeOyemMoe Jns OUEHKH pacCcTOsIHME paszHoca Mexay cucrtemamu bIID u  Ommxaimmm
AM-panuonpuemuukoM 10 M (cm. ctangaptel CUCTIP u np.);

— MOTEPH TIPH pacIpOCTpaHeHHH M3-3a cTeH 3nanuii 10 ab (13 pe3ynpTaToB nccienoBanuii B lnoxnum);

- coOCTBEHHBIE TOMEXH (co3aaBaeMble cucteMoit bI1D momexu npyrum 6ecpoBOAHBIM yCTpOHCTBaM
BJIaJeJIblia) HE PACCMATPHBAIOTCSI.

2) Ilpeneasnas MomHoOCTh U3ay4eHus cucrteM BIID B Ananazone 4acToT cJay:K0bI paiMoBeIIAHUS
COOTBETCTBYET A€eiiCTBYIOIIMM KU3HEHHBIM HOPMaM

C Tex mop Kak OBITOBBIE MHIYKITMOHHBIE TIEYH, COOTBETCTBYIOIINE MEXTyHAPOIHBIM CTaHIAPTaM, TAKUM KaK
CUCTIP 11, rpymma 2, kmacc B, w/mmm CUCIIP 14-1, Obimi BEIBEACHBI HA PHIHOK M MONYYWIIH IIHPOKOE
pacmpocTpaHeHrne, HU O KaKWX BPETHBIX MOMEXax W IpobiieMax Uit APYTHX OeCTpOBOTHBIX CHCTEM OT
WHAYKTUBHBIX Te4el He coolOmanochk. Takas ke cuTyarnus HaONIOMaeTcsi BO MHOTHX CTpaHaX W PETHOHAX.
UToO5! Mpe1oTBPaTUTh CO3/IaHNE BPEIHBIX ToMeX 00opynoBanreM bI1D B wactoTHOM nuana3one ciry:x6 AM-
paavoBeNIanus, OBUIM OIPENeNeHbl IIeNieBble MpeAeTbHbIE YPOBHH M3IYYCHHS B COOTBETCTBYIOIIEM
JMarTa30He C yU4ETOM CYIIECTBYIOIINX MPeIeNbHBIX 3HaUeHNH n3mydeHus. [Ipenenpcaple ypoBHH U3IYUCHHS,
KOTOpBIE MTOJDKHBI OBITh YKa3aHbl B TPaBWJIAX, COTJIACOBAHBI IMPEICTABUTEISIMH CIIYKO paJaroBeIIaHus
u cropoHHuKamu BIIO.

3) OIIeHKa B IMPHUTOPOAHBLIX H CEJIbBCKHX paiionax H 3aluTa I[eﬁCTBleHIPIX PaaAuoOCUCTEM
C IOMOIIBI0 HOPMATHBHO-IIPABOBLIX AKTOB

BBuay Hannuus pa3nuaHbIX QU3MUECKUX OTPaHMYCHUH 711 U3MEPEHHI B X0 HCCIICAOBAHMS YIaCTBOBABILAS
B HeM PI' He mpuimina K BBIBOAY, UYTO BO3/JEIHCTBHE Ha CPEAHEBOIHOBBIE BelIaTeIbHBIE PAIHONPUEMHUKU
MpUEeMJIEMO JJIi COCYIECTBOBAaHUS B CIy4yae MWCIOJIb30BaHMUS IPUEMHUKOB B JIEPEBIHHBIX JOMax,
PacoI0kKEeHHBIX B paiioHaX ¢ HU3KUM U CPETHUM YPOBHEM IIIyMa OKpy Karolei cpeapl. OHaKo 1axe B TaKUX
CUTyallUsIX BBIIIEYIOMSHYTOE HE O3HauaeT, yTo cucreMa bIID co3maer BpenHble MOMEXHU PaCHOIOKEHHBIM
MoOJIM30CTH MPHEMHHUKAM TpH KaKa0M padodeM nukie bI13 1 Ha mOCTOSHHON OCHOBE C YUETOM CIIETYIOLIHX
CTaTHCTUYECKHX JIAHHBIX: CPEIHEr0 BpeMeHH paboThl cucteM BIID mis OM (Hanpumep, MEHee OHOTO Yaca),
OTHOCHUTEJIFHO BBICOKOW JIOJIM IOJIb30BaTENEH, MPeINOYUTAIOMNX KPAaTKOBPEMEHHYIO 3apsaJIKy (Hampumep,
HECKOJILKO JICCSITKOB MUHYT) 10 BO3BPAIIICHUH TIOMOM, 1 9acToTa bIID HaxoauTces B ompeneneHHoM mogoce B
3aBUCUMOCTH OT YCJIOBUI OKpYXKaroLIe cpe/ibl U yCTAHOBKH.

C YU€TOM BBIIICU3TIOKCHHBIX c006pa>1<eHH171 MMPEACTAaBIACTCA, YTO OaXXE TOrJa, KOorja B HCKOTOPLBIX ClIydasax
Tpe6yeMI>Ie YCJI0BUA COCYHICCTBOBAHUA HEAOCTHUKMMBI, CYHICCTBCHHBIC HpO6J'IeMI)I npu nmpueMe CUIrHaJIOB
CJ'IY)K6 paaroBCUIaHNA BO3HUKATh HE TOJIKHBI. Mo>KHO HAITOMHUTBH ITOJIB30BATENISIM O BO3MOYKHBIX BpPCAHBIX
nmoMexax i pagvuolNpUEMHUKOB MNPCAYNPCKAAOINUM 3aABJICHUEM, IIpHUIaraCMbIM K MOJIb30BaTEILCKOM
MHCTPYKIUHU cucteMbl BI1D w/uim u3nenuto, HanpuMep, CIeayrolero coaepkanus: "JlanHoe o0opyioBaHue
MOKET CO3JaBaTh BPCAHBIC TOMEXH BEIIATCIIBHBIM PAJUONIPUEMHUKAM B JHUAlIa30HE CPEAHUX BOIH".

[IpousBogurensm BIID crnemyeT MOCTOSHHO MPUHUMATh COOTBETCTBYIOIIME MEpPHI MO CHUKEHHIO TOMEX,
9TOOBI YMEHBIINTh IIOMEXH JIO YPOBHS HIKE JIOMYCTUMOTO BO U30€KaHUE BPEAHOTO BO3ACHCTBHSI HA YCIIyTH
PaAMOBEIAHNS B IPUTOPOJIHBIX U CEINbCKUX paliOHaX.

B ciyuae ecnu cuctema BIID co3nmaer HempuemseMble MOMEXH PaJHONPUEMHUKAM, PaJAn0aIMUHUCTPALUU
JOJDKHBI TIPUHATh HEOOXOIUMBIE PErYJISTOPHBIE MEpBI/PAcIoOpsHKEHUs Ul IPEeKpaIleHus: paboThl Takoi
CHCTEMBI, IPUYMHAIOLICH BpEAHbIE TOMEXHU IPYTUM JIEHCTBYIOIUM PafiOCUCTEMAM.

7.2.2.2  Chnenudukanuy nepeaadu YHEPruu AJisi U3MepeHuit

Onpenenens cienyromue cienudukanuu cucreM bI1D mis OM:

— texaonorus bIID — maruuTHas cBA3b (pe30HAHCHASI MAarHUTHAS CBSI3b);

— 00nacTh MPUMEHEHUS — 3apsiJiKa JETKOBBIX 3JIEKTPOMOOWIICH BO BpeMs TTApKOBKH (CTaTHYeCKast);
- nuana3on 9actoT — 79-90 kI (Tak Ha3bIBaeMbIid Auana3oH 85 kI'1);

- nuana3oH yactoT 79—90 kI 11 BBIOpaH B KauecTBE OCHOBHOT'O YaCTOTHOT'O ANAIa30HA MO pe3yIbTaTaM
BHYTPEHHEr0 HWCCIIe/IOBaHusl Bo3leiicTBuss B SlnoHun um utoram obOcyxieHuii B MOK u SAE
BOIIPOCOB COTJIACOBAHMSI B MUPOBOM MacIiraoe;

- JMana3oH MOIIHOCTU mepedaud kmace 3 kBt u kmacc 7,7 kBT; uMeroTcss B BHIY KIACCHI
JUTSL TACCAXKUPCKUX TPAHCIIOPTHBIX CPEICTB.
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7.2.2.3  IlpeneabHble 3HAYEHUS] HHTEHCUBHOCTH U3JIyYeHUS /ISl OLEHKH

LleneBble mpenenpHbIe 3HAYCHUSI HHTEHCHBHOCTH M3IYYEHHUS B JUATa30HAX YacTOT TepeAadu dHEPTUu s
nccienopannii cucteM bIID ObUTHM MPHHATH UCXOS W3 MPEACTBHBIX 3HAYCHHUH, YKa3aHHBIX B pPerjaMeHTe
OKC, wyacte 18. LleneBpie mpenenbHbIe 3HAUYEHUs] WHTCHCUBHOCTH HW3JIy4YCHHUs BHE AHMANa3oHa YacTOT
Mepeayd HEPTHMH OCHOBAHBI HA 3HAYCHHAX, yYKA3aHHBIX B paauoperiamente SmoHmm ansi OBITOBBIX
WHAYKIHOHHBIX Tieueil. B mmamasone uactor Beime 150 k[ ocHoBanmem cimyxxmmu HOpMmbl CHUCIIP 11,
rpymma 2, xnacc B. IIpennonaraemsie 1eneBbie npeaeabHble 3HAYEHHST MOIIHOCTH M3JIyYeHHS MarHHUTHOTO
OIS

a) nmuana3oH 9actoT bIID (auama3oH 9acToT, HCIIOIB3YEeMBIN AT TIepeadn SHEPTHH ):
68,4 nbMxA/M Ha pacctossHuM 10 M 1711 MOITHOCTH nepenaTynka 3 kBT
72,5 nbMkA/M Ha pacctossauu 10 M ay1s1 MOIITHOCTH niepenatuuka 7,7 kBt

b) Jauana3oH 9actoT 526,5-1606,5 kI'11 (yacTOTHBIN AuanazoH AM-paauoBelaHus):
—2,0 nbmMkA/m Ha paccrostaun 10 Mm;

C) JINana3oH 4acToT, 32 UCKITIOYCHUEM BBIIICYKa3aHHBIX JHANa30HOB YacTOT:

23,1 nbMkA/m Ha pacctostHu 10 M.

Cuavana BbIIICYKa3aHHbIC LCJICBBIC NPCACIIbHBIC YPOBHU H3JIYUCHUA ObLIH YCTAHOBJICHBI [JIA AHUAIIa30HOB
gactoT A0 526,5 k[t u ceeimie 1606,5 k1. OnHako Ha Oonee mo3aHUX dTanax KOMUTET periwi MpUHSTH
npenenpabie ypoBHU CUCIIP 11, rpynma 2, knace B, B tuanazone yactot cBoime 150 k11, 32 uckimodeHIEM
JIUAana3oHOB 4acToT AM-paguoBelanus.

7.2.2.4 AHaJIMTHYECKOE HCCJICA0OBAHUE, PE3YJIbTAThI I/ISMCPEHI/Iﬁ U UCIIBITAHUSA HA CJIBIINIUMOCTD

B cooTBercTBHM C 1€NE€BBIMU MPEAEIbHBIMUA YPOBHSMHU H3MydeHus cuctembl BIID nmnst OM He AomKHBI
CO3/1aBaTh BPEIHBIX ToMeX AM-pagronprueMHUKaM, paclioIOKEHHBIM Ha pacCTOSTHIH He MeHee 10 M OT Takux
cucteM. BpUT NpoBeaEHBI U3MEPEHUS U3YUYECHUS C UCHOJIb30BAHUEM IEepeaaTuyuka u npueMHukoB bBIID Ha
MakeTe TPaHCIOPTHOTO CPEICTBA B COTJACOBAHHBIX HAWXY/IINX YCIOBHSX AKCIUTyaTallMH, KOTJa yToll
nmoBopora AM-paHONIPUEMHUKOB OBUT BHIOPAH U YCTAHOBJICH B HYJICBOM HAIPAaBJICHUU K TPUHUMACMOMY
paauoBENIaTeILHOMY CHTHAIy C YyYeTOM JuarpaMMbl HaIpaBiICHHOCTH aHTEeHHBL. Kpome Toro,
AM-nipreMHUKHN OBLITH PACIIONIOKEHBI Ha OCH, BJIOJIH KOTOPOU HAIIPaBJICHA caMasi CHIIbHAS BOJTHA MEIIAIOIIEeTO
m3nyuenuss bBIID ¢ yderom [uarpammsel HampasileHHOCTH Karymek bBIIO. 7-g1rapmonmka BIIOD
Fc = 85,106 kI'iy monanaeT B kanan AM-panuosenianust 594 kI, KOTOPBIi OXBaThIBACT OOIIUPHYIO 00JIACTh
pernona Kanto fAnonmu. beina Takke mpoBeneHa OIEHKA CIBIIAMOCTUA. BBUT MOATBEpXKIECH KpUTEpPUi
YAOBIETBOpHUTENbHOTO ocnabnenws Bozaeiicteus bIID mist OM na AM-panuosemanme.

[Toapo6HOCTH OTFICAHBI HUXKE.
a) OCHOBHBIE YCIIOBUS MCCIIETOBAHMS BO3/IEHCTBHS

Buawane PI'-BIID MIC ompenenuna crieyronde YCIOBHS M CLEHAapUM  HCIOJIb30BaHUS
JUISL MCCTIEOBAHUS BO3ICHCTBHS.

— Ilpmemnemsplii MakCHMaJbHBIA YPOBEHb M3NIy4eHHs (LI€JeBOE TpeAeNbHOE 3HAueHHe
WHTEHCUBHOCTH H3ITy4eHus1) coctanisier —2,0 nbMkA/M Ha pacctossHuu 10 M, 9TO COOTBETCTBYET
CYIIECTBYIONUM TIPENEIbHBIM YPOBHSAM H3IIy4eHUS JUIsl OBITOBBIX WHAYKTUBHBIX II€UEH,
paboratomux B auanazone 526,5-1606,5 k' (yactoTHBIN nuamna3zoH AM-panuoBenianus).

— CoOcTBeHHBIE TIOMEXH BBIXOASAT 3a pPaMKH OTOTO HWCCIEAOBaHHUS BO3lehcTBUA. lloHsTHe
"coOcTBeHHBIE MHOMeXU" oO3HayaeTr, 4ro cucremMa bIID Biagenbla co3aeT IOMEXU €r0
coOcTBeHHOMY AM-paronpUeMHUKY .

—  AM-paguonpreMHHUKH PacIiOIOKEeHbI BHYTPU JOMOB WK 31aHui. C Ipyroll CTOPOHBI, CHCTEMa
BIID mms OM HaxomuTcs 3a mpeaesiaMu JOMOB WiH 31aHui. ClieIyeT yIuThIBaTh MOTEPH MPH
pacrpocTpaHEeHUH U3-3a CTEH JIOMOB.

— Paccrosamne paznoca mexnay cucremoit BIID m AM-paamonpuemMHukom coctasisier 10 M B
MIPENIOIOKEHUH, YTO ONVKAUIINN COCEHUN JIOM HaXOIWUTCS Ha paccrosHuu Oosee 10 M oT
JoMa Biazenblia cucteMsl bI1O.
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— Ilpenmomaraercs, 4To MPUEMHUKHA PACIOJNIOKEHBI B 30HE BBICOKOW HANPSHKCHHOCTH OIS
(HampPsDKEHHOCTH MPHHUMAEMOTO AJIEKTpHIecKoro mojst 6oiee 80 nbMkB/M) u B 30HE cpemHeit
HaIpsHKEHHOCTH 101 (66 n1bMkB/M). 3amuTa moas30BaTeNIe paTnoPUEMHUKOB B 30HE HIU3KOH
HanpspbkeHHocTH moiist (48 nbMkB/M) Takke BakHa. TeM He MeHee MCClieJOBaHHE BO3CHCTBHS
B PI" Ob1110 cocpenoToueHo Ha 30HAX C BRICOKOW M CpeTHEN HAPSIKEHHOCTHIO TOJISI, IIOCKOIBKY
OXKUIAeTCsA, YTO Ha HadalmbHOM JTame cucrteMbl BIID Oymyr HabumpaTh MOMyJISPHOCTH B
TOPOJACKHX paiiOHaXx, a y>Ke 3aTeM PacHpOCTPaHsITCS B IPYTHe paiOHBI.

AHaJMTHYECKOE UCCIEIOBAHNE

Ha cnenyromem »stane BozaeiictBue bBIID mms DM nHa AM-paguoBemiaHue HU3y4alloch C
WCTIONB30BaHMEM aHANWTUYECKOro Toaxoxa. Ha srom sTtame OBLIM COTTIACOBAaHBI W TPHUHSTHI
CIIeyIoIre KPUTEPHH.

—  JlomycTHMBIE TTPe/IeIIbHBIC YPOBHU H3IYYCHUS TOJKHBI OBITh HIXKE YPOBHS IITyMa OKPYKaroIieh
CpeIBI B OTIPEeNIeIICHHOM palioHe. bl IpHUHAT mpeenbHbI ypoBeHs n3mydeHus 26,0 1bMxB/m
Ha yactoTe 594 k['11 Ha OCHOBaHWU crieNU(HUKALNH [ITyMa OKpY>Kalolleld cpe/ibl B ACTIOBOI 30He
cormacHo Pexomenmanuu MCD-R  P.372. Drta HanpsyKeHHOCTh  AJIEKTPUYECKOTO OIS
(26,0 nbMkB/M) mpeobpasyeTcss B HANPsLKEHHOCTh MarHuTHOTOo mons  (—25,5 nbMkA/wm)
B Ka4C€CTBC MPUEMJIEMOT'O MAKCUMAJIBHOI'O YPOBHA MCHIAOIICTO U3JTYYCHHS B MECTC IIpUcMa.

— Ilpenmonaraercs, 4To MOTEPH INPH PACHPOCTPAHEHHUH H3-3a2 CTE€H JOMOB W 3JaHUM MeEXIy
cucremoit bBIID m AM-paanonprueMHUKOM cocTaBisiFoT 10 1b Ha OocHOBaHWH OOBSIBIEHHBIX
pe3ynbratoB  KoH(pepeHimun ~ MIC, MOCBSIIEHHONW — NPEABICKAXCHUIO  PaJdOBCINaHUSL
B CU-uanasone (nexadbps 1983 roma).

OTOT aHaiu3 TNpeAHa3HayeH s OLEHKH Bo3leicTBUAd Ha AM-pagHONpUEMHHUK U3ITy4eHUS
MarHUTHOTO IOJIA ITyTEM pacdera ero YpoBHs, KOrza MOJy4eHa M HPUMEHSETCS H3MEpPEeHHAas
MOIIHOCTh MEILIAIoIEero u3iaydeHus. Jns sTold menm Obula COIJIacoBaHA MOJENb CHCTEMBI,
UMHUTHUPYIOIIAs YCIOBUE MyHKTa a) U JPYTHE YCIOBUs; a 3aTeM Oblla paccuynTaHa MHTCHCUBHOCTD
MEILAIIIEro U3Iy4eHHs B MECTE PacIoNoKeHus paauonpueMHuka. [Ipeanonaranocs, 4o cucrema
BIID mnst OM pacrionokeHa Ha paccrossaud 10 M OT OmipKalIero COCeIHEro JA0Ma, B KOTOPOM
HaXOJWICS paguonpreMHuK. AM-panonprueMHUK HaXOIWICA BHYTPH AoMa Ha paccTossHuK 50 cM
ot okoH. [Tapamerpsi BI13, Takue kak HHTEHCUBHOCTH H3My4yeHus (—15,6 1bMKA/M), 1 HeoOX0oaUMBIE
ycloBHs ObUIM TaKMMHU K€, Kak ans cuctembl BIID, yka3zaHHOM B KauyecTBE HCIBITATEILHOIO
obopynoBanus B ans OM B [Ipunoxennn 3.

B 3TOM aHAJIMTHYECKOM HCCIICI0OBAHUM OBLIH C/ICNIaHbI CIICYIOIINE TPEIOKEHUS.

- PacuerHass HHTEHCHUBHOCTH HBJIIYUCHUS, [IOJTYYCHHAs B PE3YyJIbTATC U3MCPCHUS HAIIPSKCHHOCTU
I10JIsA, YAOBJICTBOPACT KPUTCPUIO HpHeMHeMOﬁ WHTCHCUBHOCTU MEIIAIOIICTO U3TYUCHUA.

— UW3mepeHHas WHTEHCHBHOCTh W3IIy4EHHUS, HCIIONB3yeMas [UIs pacdeTa, HIDKE I[eJIEBOrO
MPEICIbHOr0 3HAUCHUS MHTCHCHBHOCTH u3inydenus —2,0 nbmkA/m Gonee yem Ha 10 nb, uto
YKa3bIBa€T Ha HAIMYKE CYMIECTBEHHOTO 3araca [0 WHTEHCHBHOCTH M3ITydeHHUs. DTO 3HAUCHHE
OBLIO YTBEPXKIIEHO, TaK KaK MPOM3BOIUTENN HA 3TANaX MPOSKTUPOBAHUS U UCTIBITAHUNA OOBIYHO
BBOJIST 3arac Ha HeomnpeaeneHHocth B 10 nb wnm Gonee a1 CBOMX MPE/IEioB MHHTEHCUBHOCTH
M3ITyUYeHHUsI.

— B mpakTuueckux ycloBHSX HHTEHCHBHOCTb MELIAIOIETO U3IydeHust oT cucteM bIID nocturaer
—25,6 nbmMkA/m (= —15,6 ibMkA/M — 10 1B), 4T0 MpUMEPHO PaBHO MM MEHBIIE JAOTYCTUMOI
WHTEHCUBHOCTH MEILIAIOIIEro U3ay4eHus —25,5 nbMxA/m.

[puBenennoe Bolime coobpaxenue Obuto npuHsTo PI-BIID MIC. Ilocne atoro cormacoBaHHOE
LeJieBOe MpeAeNbHOe 3HAUYCHHE MHTEHCUBHOCTU M3imydeHHs —2,0 n1BMKA/M B auama3oHe 4acTOT
AM-panuoBemanus B AnoHun OBIIO MPU3HAHO NPUEMIIEMBIM M OJOOPEHO B KayeCTBE HOBOTO
HOPMAaTHBHOT'O MOJIOKEHUS B oTHOIIeHnU bI1D.


https://www.itu.int/rec/R-REC-P.372

72

d)

Otyer MCD-R SM.2303-3

I/I3MepeHI/IC H3JIYUYCHUA MAarHUTHOTO IMOJIA

Jnst monTBep)KIeHHsI Pe3yJabTaTOB OIMCAHHOTO BBINIE AHAJIUTHYECKOTO WCCIIEOBAHUSA OBLIO
MPOBEJICHO HM3MEPEHUE W3IYUYCHHsI C HCIOJIb30BaHUEM HCHbITaTeIbHOTO obOopynoBaHus bBIID
1 AM-pannonpuemMHuUKOB. [[puMeHsIIHCH ciemyroIre METOABI M YCIOBHSI.

i)

Hc
i)

i)

N3mepurensHas ycTaHOBKA

Kak ymommHanmocp BbIIe, B 3TOM JKCHEPUMEHTAIFHOM HWCCIEIOBAHUH HCIOIB30BAIOCH
UcTbITaTeNnbHOe obOopyaoBanue B ans OM, omucannoe B [lpunoskenun 3. Pabouas vactoTta
UCTBITaTeNbHOTO 000pynoBaHusi coctaBimsuia 85,106 kI'n. MomHocTs mepeays Ha BXOJE
nepenaronie KaTymkn Obplia paBHa 3 KBT. 7-1 rapmonwmka mnst sTtoro obopynoBanus bIID
cocraBmsuia 595,742 xI'n. M3amepennble ypoBHH W3nmydeHwss Ha yactoTe bIID m rapmonmk
UCTBITaTeNbHOTO 000pyAoBaHus B moka3zansl Ha pucyHke 17.

PUCYHOK 17

HN3mepeHHasi HANPSIKEHHOCTh MATHUTHOTO 1OJISI HCNIBITATEJLHOr0 000opyaoBanusi B
(KBa3UNHMKOBOE 3HAYEHHE)
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YacroTa (KMy) Report SM.2303-17
IMPUMEYAHHME. — 6-1 rapMoHNKa He HaHeCEHa Ha IrpaduK, Tak Kak OHa MOXKET OBITh MOCTPOEHA IO IIKaJIOH OCH Y.
TbITAHUC HA CIABIIIUMOCTD
Bri6op AM-paguornprueMHIKa

I[J'IH 9TOT'0 3KCHNECPHUMCHTAJIBHOI'O HUCCICAOBAHUA ObLIH IOATOTOBJICHBI AM-paI[I/IOHpI/IeMHHKI/I
HECKOJIbKUX THUIIOB, BKJIIOYasl BbICOKOKAYCCTBCHHBIC U ITOPTATUBHBIC.

[aTa u MecTo npoBeaeHus

Jlata mpoBeIeHUs1 ATOr0 AKCIIEPUMEHTAIBHOTO uccienaoBanus 1-2 urons 2014 roga. J{is atoro
9KCIIEPUMEHTAIBHOTO HCCIIEN0BAaHUS HCIONb30BaJIach OTKPBITas HCHbITAaTENIbHAs IUIOMIAAKA
Jlaboparopuu Marcyno Texauueckoro nenrpa siexkrpocsssu (TELEC). JlabopaTopus Matcy o
HaXOJHUTCA B THIIMYHOM XHJIOM rpuropone Tokwno.

Kanan u yacrora CJ'Iy)K6I>I paanoOBCIIAHUA

B paiione Tokno mmeercst kanan AM-paguosemanns NHK Radio 1, paboraromuit Ha gacToTe
594 kI'i. Pasnocts Mexnmy wactotror NHK Radio 1 m 7-f rapMOHUKOH HCHBITATEIHLHOTO
obopymoBanusi B coctaBmser oxomo 1,7 kl'm. Ecimm 7-1 rapMoOHHMKA HCIBITATEIIBHOTO
obOopynoBaHus B cuibHEe IHIyMa OKPYIKAlOIIeH Cpeibl, TO MbI YCJBIIIMM IIYM C 4acTOTOH
1,7 k'
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[Ipouenypa ucnplTaHus.

»  (Cnauana ObpUTH M3MEPEHBI C UCITOIF30BAHNEM aHAM3aTOpa CHEKTPa HAIPSDKEHHOCTH TTOJIS
MpUHUMaeMoro cur"aga AM-paauoBeniaHys, WHTEHCUBHOCTb W3IYYEHHS TapMOHMK
obopymoBanust BIID u ypoBeHb mryma okpyskaromieit cpeapl. [lpn n3aMepeHnn nmprueMHyro
AHTCHHY OPHUEHTHPOBAIN B BEPTHUKAIHHOM M TOPH3OHTAIBHOM HAIPaBICHUIX MAarHATHOTO
moist. ObopymoBanme bBIID 0Opuio pasmemeno mox yriaom 90°, 9To COOTBETCTBYET
MaKCHMaJIbHONH WHTEHCHBHOCTH NMPUHUMAEMOTI'0 MEMIAIOIIEr0 H3IYYeHU. DTH ONeparuu
MIPOBEPKH, KOTOpBbIE YUYUTHIBAIOT HAMpaBICHHOCTb MOJSAPU3ALMUA U U3ITy4YEHUS
obopymoBanust bIID, mo3BomsAIOT MOCTHYP MAaKCUMAIFHOW WHTEHCHBHOCTH MEMIAIOIIETO
m3nydeHus. Ha pucynke 18 mokazaHbl ycIOBHS HAMXy[IIETO CIIy4as, COOTBETCTBYIOIINE
MaKCUMaJbHOMY BO3AeHcTBHIO 00opyaoBanus BIID Ha BematenbHbIe paAHONPHEMHUKH B
XOJIe OTOro JKCHEpPUMEHTAJbHOM HccienoBaHus. Ha 3ToM pucyHKE IOKa3aHO
MECTOTIONIOKeHNe cTaHmu AM-pannosemanusi, AM-painonprueMHIKOB U 000pyIOBaHUS
BIID, a Taxke yka3aHO COOTHOIIEHHE MEXIYy AHArpaMMON HampaBiICHHOCTH aHTEHHBI
pPaAMONPHUEMHUKOB M  HAlpaBJIEHWEM MAaKCUMAallbHOM HHTEHCUBHOCTH H3JIy4EHUS

obopynoBanus bII3.
PUCVYHOK 18
YcaoBus I/I3MepeHl/lﬁ B X0/1¢ UCIIBITAHUA HA CJIBIIIUMOCTD
CraHuma
K AM-paguoselwanma \
Awnarpamma
@ Hanpas/eHHOCTU aHTEHHbI
AM-paauonpuemHuka
/AM-paAuonpueMMuK
90°
0°
Hanpasnexue
MaKCUMa/IbHOM MHTEHCUBHOCTM
MELWAIoLLEero U3NyYeHna
obopyaosanua N3
\ O6opyaosaxue BIMN3 /

Report SM.2303-18

*  3arem ObUIO MPOBEIEHO HUCIBITAHUE HA CIBIIIMMOCTD, YYaCTHUKH KOTOPOTO MPOCTYIIaIN
MpOTrpaMMbl PAZMOBEIIAHNs B PAa3HbIX MECTaX, yAAJICHHBIX Ha pasHble PACCTOSHHUA OT
obopynosanus bI13, Bkmtodast 10 M 1 3 M. B 3TOM ncnbITanuu paccrosiHue pazHoca 10 m
COOTBETCTBYET HEOOXOAWMBIM YCJIOBHAM JUISI JAaHHOTO HCCIEIOBAaHUS BO3AECUCTBUS.
HcnplTanne Ha paccTOSHUM 3 M IPOBOAMIIOCH TOJBKO Kak KOHTpOibHOE. OpHEHTanus U
YIJIbl TIOBOPOTA BEIATEIbHBIX PaJHONPUEMHHUKOB OBIIIM BBIOPAHBI UCXOMS U3 HAMXYIIINX
YCIIOBUI IpHeMa paguoBEUIaTebHBIX CHUTHAJIOB C YYETOM JIuarpaMM HaIlpaBIEHHOCTH
aHTEHH M MOJISIPU3aIMK 3TUX NIPHEMHUKOB. B To e Bpems opueHTanus ¥ yroy moBOpoTa
BEIIATEJIbHBIX PAJHOIPUEMHUKOB ObUIN OTPETyJIMPOBaHbI AJ1s1 JOCTHKEHUS MaKCUMaJIbHON
WHTEHCHUBHOCTH MEIIAIOIIETO H3TydeHuUs: oT 00opyaoBanus bIID.

iV) PesynbTarhl HCHIBITAHMIA

Pe3ynbTaThl n3MepeHns HATPSDKEHHOCTH SJIEKTPUIECKOTO IO Ha BXO/IE MPUEMHNKA TTOKa3aHbI
Ha pucyHke 19. HampsbkenHocts monst AM-paaunonepenauu coctaBuia okoio 100 nbmMkB/wM, a
YPOBEHB IIIyMa OKpY3Karomiei cpeapl — okono 60 1bMkB/M, 4To HAMHOTO BBIIIIE PEATIONIOKEHNUS,
YKa3aHHOTO B IIyHKTe a). Ha 3ToM prucyHKe yka3aHbl 3HAUCHUS HAMIPSHKCHHOCTH YJICKTPHUIESCKOTO
moJist, koraa obopynoBanue bI1D BKIOYEHO M BHIKIIOYEHO. PazHUIIA MKy 3HAUYCHUSMU MIPU
BKJIFOUEHHOM M BBHIKJIFOUEHHOM 000opynoBanuu BIID Ha 3TOM pHCyHKE HE 3aMETHA, ITOCKOJIBKY
YPOBEHb IIyMa OKPYXalolllel cpe/ibl HECKOJbKO BBIIIE YPOBHSA 7- TapMOHMKH YacCTOThI
obopynosanus BI13.
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Pe3ynbTarhl HCIIBITaHUS HA CIBIIIMMOCTb.
*  AM-pamnonpueMHHKH, PacIioIOKeHHbIe Ha paccTosHu 10 M ot 06opymoBanus bIID

ToH mrymMa MOXXHO MPU3HATH KAaK OYEHBb CJA0BIA 3BYK, 3aMETHBIA TOJBKO Ha ()OHE OYEHBb
THUXHX MPOTpaMM paJrOBeIaHMs, HO He 3aMETHBIA Ha (JoHEe OOBIYHBIX paguonporpamm. B
IIEJIOM TOH IITyMa TP 3TUX YCIOBHSX HCIBITAHUH HEe MEIIAET OOBIYHBIM PaIUOCTYIIATEISIM
MPOCIYIINBATH PATUOIPOTPAMMEI.

*  AM-pamnonpueMHHKH, PAcIIOIOKEHHBIE HA PACCTOSHUH 3 M OT obopyaoBarus bI1D

ToH myma J5erko mnpociymuBaeTcsi Ha ()OHE OTHOCHUTENIBHO THXHMX PaJUuOIIPOTPaMM,
HanpuMmep HOBOCTHBIX. C JApyrodl cTOpoHbl, Ha (OHE HACBHIIICHHBIX MPOTpaMM
paaAMOBEIIaHNs, TAKUX KaK My3bIKaJIbHbIE TPOrpaMMBl, IIIyM TOHA €7[Ba CJIBILIEH.

7.2.25  OueHka pe3yJbTATOB HCCJIET0BAHNS

[Ipu cornmacoBaHHBIX YCIOBHAX HCHBITAHWW W AN THPUHATBIX CLIEHAPHEB MCIIOJIB30BAaHUS B TOPOACKHX
palloHaX MHTEHCHUBHOCTb HW3Iy4E€HUs MAarHUTHOTO TIONs, TIOJY4YEHHAs METOIOM aHAIUTHYECKOrO
WCCIIEIOBAHNA, a TaKKe M3MEpEeHHas C MOMOIIBI0 HCHBITaTelIbHOro obopynoBanus BII2-OM B moneBbIx
YCIIOBUSIX, OKazajach NpuUeMJIeMOl (= He BpenHOW) MU COOTBETCTBYIOIIEH MpelelbHOMY 3HAUYEHUIO
nHTeHCHBHOCTH n3nydeHus —2,0 nbMKA/M B amamazoHe yactoT AM-paguoBeniaans. OIEHKa CIBIIIAMOCTH
MOATBEPIUTIA, YTO TOH, CO37aBaeMbIii 7-i rapmonukoi BIID, momanmaromieii B monocy kanana AM-paauo B
CY-nnana3oHe, ObUT HEPA3TMUYUMBIM MPU MPOCITYIIUBAHAN PaJUONPOTPAMM HJIM HESICHO Pa3IMYUMBIM BO
BpEMs OYEHb THUXHX MPOrpamMM. DTO NMPOJEMOHCTPUPOBAIO HE3HAYUTEIBHOE BO3NEHCTBUE U OTCYTCTBHE
BpEIHBIX TIOMEX il ciIyx0bl AM-panuoserianusi. Ha ocHOBaHMH 3TOro pe3ysbTaTa B HOBBIX HOPMAaTHUBHO-
MPaBOBBIX akTax SAnoHuu s cucteM BIID ObLIO MPUHATO 3TO MPeAeIbHOE 3HAUYCHHUE B YACTOTHOM JTUaria30He
ciry k061 AM-parioBeaHus.

OTa METOJOJIOTHs U3MEPEHUS U OLIEHKU OJDKHA OBITh MOJIE3HOM AJIST PEryISTOPHBIX OPraHOB PajuoCBs3H,
KOTOpBIE HaMepeHbI pa3padoTaTh HOBBIE mpaBmwia B oTHomeHuH BIID mis OM B ropoiackux paioHax, e
MO>KHO IPUMEHUTH KaTeTOPHUI0 OKpYXKaroliel cpensl "nemoBasi 30Ha" coriacHo Pexomermarun MC3-R P.372.

PUCYHOK 19

HN3MepeHHasi HANPSIXKEHHOCTD 3JIEKTPUYECKOro NnoJs kaHaaa AM-paguoBenianus,
koraa BIID BkiIoveHa u BBIKIIOUEHA

Pe3ynbTaT M3MepeHUA Ha OTKPbITO nnowagke (fla6. Marcygo, TELEC)
B 10 m ot o6opyaosaHua BM3J)

120

KaHnan AM-paguoBeLjaHua B3 sikMIONeHa
(paguoctaHuma 1 NHK,
100 594 kl'y)

© BIN3 Brn0yeHa

o

595,742 klu:
20 7-A rapMoHM1Ka YacToTbl B3
AN 3M (35,9 ABMKB/M/10 m)

HanpsykeHHOCTb 3nekTpuueckoro nons (ABMkB/m)
E
o
Q.

579 581 589 594 599 604 608

Yacrora (kly)

Report SM.2303-19
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7.3 Juanazons! yactot 100/110-300 xI'u paois BITD

OTtpaciieBble 00BEIMHEHHSI OpraHu3anuii mo paspadoTtke cranmapToB (OPC) u mpou3BOANTENN MPOABUTAIOT
1utst uertontb3oBanus BI1D muanazonst HY 1 OHY; B ccneq0BaHMX, MPOBOIUMEIX B HACTOSIIIEE BPEMSI, TAKKE
paccmarpuBaetcs auana3od yactot 100/110-300 k[, Beipaxaercs 00€ClIOKOEHHOCTh B OTHOIIICHUH:

— MCIOJIb30BaHM HHU3KHUX YacTOT, MPHMBIKAIONUIMX K mojoce pamuoBemanus HY 148,5-255 xI'n
B Paifone 1 unu nepekprIBalONIUX €€; a TAKXKe

- HEeOJIaronpusaTHOIO BO3JEHCTBUS Ha CIyKObl DPagMOCBSI3M W PaJAMOHABUTALMOHHBIC CIYXOBI,
ucnosb3yromue noiaocsl H4Y-nuanasona.

7.4 JMuana3on yacrort 6765-6795 xI'u xa BITD

Hpyrue paboune rpymmsl BEIPa3Hid 00eCIIOKOEHHOCTH 110 TIOBOY BO3MOKHOCTH M3ITydESHUs HEXKeNaTeIbHON
paznoyacTOTHON YHEPTUH, TAPMOHUYECKH CBSI3aHHOM ¢ cuctemamu BIID, paboTarommmMu B 3T0# U B APYTHX
mosocax 4acToT. B wactHocTtH, PabGoume rpymmer 7D m 6A BeIpasmwim 0OECIIOKOCHHOCTH TIO TIOBOAY
2-i rapmonuku sHepruu bIID B atoit momoce [THM (67656795 I’y x 2 = 13 530-13 590 kI'mr), xotopas
nepekpeiBaercss ¢ mojocod pamuoBemanus BY 13 570-13 870 k['m u HaxoauTcss ONM3KO K IoOJOCe
13 360-13 410 kI'u, pacnpeneneHHON paAn0acTPOHOMHYECKOH CITy)KOe Ha IIEPBUYHON OCHOBE.

ITo MHEHUIO 3KCHEPTOB, YYACTBYIOLIMX B M3y4YeHHM BompocoB BIID, sHeprus B 3TOM guama3oHe 4acTOT
OOBIYHO WMMEET JUHEHYaThI CIEKTp (U, CICAOBATEIILHO, MOJIOCH OymyT y3kuMmu). OIHAKO CYHIECTBYET
HEKOTOpasd BEPOATHOCTH HEKEIATCIIbHBIX OOKOBBIX II0JIOC IO 00€ CTOPOHBI OT MNCPBUYHOI'O HU3ITYUYCHUS.
VYpoBeHb 3TUX OOKOBBIX IOJIOC JOJDKEH OBITh 3HAUMTEIBHO HHMXKE, HO MOKET 3aBHCETh OT psina (aKTOpOB,
BKJIIOYAasT  KOHCTPYKLHIO obopymoBaHUs BII3, XapaKTEpPUCTUKU  IOJAaBAa€MOM  HAarpyskKHu,
(GUIBbTpalUio/5KpaHUPOBAaHHE MCTOYHMKA W HArpy3KH, CTEIEHb CBS3U C HArpy3Koil M, BO3MOXHO, JPyTHE
(hakTopHI.

YunteiBas, 9To monoca 6765-6795 kI'11 aBiseTCS OAHON W3 MONOC, MIPeTHA3HAYCHHBIX IS UCTIOIh30BaHUS
[MHM-npumeneHusiMH, coryiacHO MyHKTY 5.138 PP (nipu ycnoBum yTBepKAcHUS aAMUHUCTPALIMEH), a TaKKe
MPUHUMAS BO BHUIMaHUE MEPBI IO 00ECIICUSHHIO 3alIUTHI OT MOMEX ISl CIYKO panoCcBs3U B COOTBETCTBUH C
nyHKkToM 15.13 PP, HeoOX0ouMbl TOTIOTHUTENbHBIE HCCIIECIOBAHMS AJIS1 TApaHTUH TOTO, YTO HEXKeJaTelnbHas
panuoyacToTHas JHEprus (BKIIOYAs SHEPrHI0 TapMoHHK) oT BIID Oyzer ocraBaThbcs Ha TaKOM YpPOBHE,
KOTOPBI HE TPUBOJIUT K CO3JaHUIO BPEAHBIX TMOMEX CIyX0aM paJuocBs3d, pPabOTAIOMIUM B JAPYTHX
JMara3oHax CHeKTpa.

7.5 BO3HeﬁCTBHe Ha C.TIy)KﬁBI CTAHAAPTHLIX YaCTOT U CUTHAJIOB BPEMECHHU

Pabouast rpynma 7A mpencraBuiia Ha pacCMOTPEHHE MHGOPMAIMIO M0 JHara30oHaM YacTOT, B KOTOPBIX
B T€YEHHE MHOTHX JIeT BCeMUpHbIE KOH(PEPEHIMH PaIMOCBS3M PACHpEIe/sUId MOJNIOCkl Yactor 19,95—
20,05 k', 2495-2505 kI'u (2498-2502 k' B Paiione 1), 4995-5005 kI't, 9995-10 005 kI, 14 990—
15 010 k[, 19 990-20 010 xI'y m 24 990-25 010 kI'1; ciy>x0e cTaHAapTHBIX YAaCTOT M CHTHAJIOB BPEMEHHU.
JIOTIONTHUTENIBHO TSl MCIOJIb30BaHKsI CITyTHHKOBOW CIIY»KOOM CTaHIapPTHBIX YaCTOT M CHUTHAJIOB BPEMEHH
OBLTH pacIpe/IeNICHbI CIICIYIOIINE MOJIOCHI YaCTOT:

400,05-400,15 MTI1;
4200-4204 MI't (kocmoc-3emitst);
64256429 MI'1 (3eMis-KocMOC);
13,4-14 I'T (3emiis-KocMoc);
20,2-21,2 I'T't (kocmoc-3emiist);
25,25-27 I'T'n (3emis-kocMoc);
30-31,3 I'T'x (kocMoc-3emiis).
JIONOJTHUTENbHBIE CHUTHAIBI CTAHTAPTHBIX YAaCTOT M BPEMEHM MEPEJAaloTCsAs B JAPYTHX TOJNOCAX YacToT,

nanpumep 14-19,95 k' u 20,05-70 kI', a B Patione 1 taxke B momocax 72—-84 kI'iy u 86—90 kI'1;, koTophie
OBLIN pacrpe/iesieHbl IPYTUMH KOHpepeHIUsIMH (cM. TyHKT 5.56 PernamenTa paguocssism).
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B Pexomenpammun ERC 70-03 [3] B oTHOIIEHMH HCIONB30BaHUs 3ToW ciayxObl B EBpome ompeneneHbl
IMAaIa30Hbl YacTOT, MAaKCHUMajbHAasl HANpPSDKEHHOCTh IO B ITHX AMAIa30HaX M MECTOHAXOXKICHHE, Kak
noka3aHo B Tabiuue 21.

TABJIWLIA 21

CHurHaabl CTAHAAPTHBIX YACTOT H BPEMEHH, KOTOPbIE T0KHbI ObITH 3aIHIIEHbI
B noJiocax 4actor 9-90 kI'u m 119-135 kI'
(Pexomenmaust ERC 70-03 [3])

Cranunn Yacrora 3amuTHAas M0JI0ca MakcaMaJibHASl HATIPSIKEHHOCTh | MecToOHaXoKaeHne
noJis Ha paccrossHuu 10 m

MSF 60 kI' +/-250 T’y 42 nbMxA/M CoeauHeHHOE
KoponescTtBo

RBU 66,6 kI'x +/-750 I'g 42 nBMkA/M Poccuiickas
Denepanus

HBG 75 k' +/-250 I'x 42 nbMKA/M [IBeftapus

DCF77 77,5 k' +/-250 I'y 42 nBbMKA/M I'epmanus

DCF49 129,1 k' +/-500 I'x 42 nbMkA/M Tepmanns

IMPUMEYAHMUE 1. — IIpeaensHoe 3HaUE€HNWE YMEHBIICHO 10 42 nBMKA/M Ha pacctosHuu 10 M.

HpaKTI/I‘-ICCKI/Ie HCCIICAOBaHUA BO3I[CI\/'ICTBI/I$I Ha CJIy)K6I)I CTaHAAPTHBIX YaCTOT M CHUIHAJIOB BpPEMCHHU,
npoBeeHHbIe B lnoHMY, onricanbl B myHKTE 7.1 1 B Tabnuie 18 Hacrosmero OtyeTa.

7.6 Haxomuiennsiii CEIIT onbIT B o00JacTH o0ecriedeHUs] 3alUTHI CJAYXKO OT H3JIy4YeHUH
HHAYKUMOHHBIX SRD-ycTpoiicTB

B nactosmewm pazgene onucan HakoruteHHBIH CEIIT Ha ceromusmiHuil IeHb OMBIT B 001aCTH O0ECTICUeHUS
3alUTHI CITY’KO OT W3IMy4eHHH WHIYKIHOHHBIX SRD-yctpoiictB. B 2009 romy oOcyskmaiuck mpenenbHbe
YPOBHHM M3JIy4EeHHUS! MHIYKIMOHHBIX ycTpoiicTB SRD mst oGecrieueHus: BO3MOXKHOCTH HCIIONB30BaHuUS Ooiee
MOILIHBIX TAKUX YCTpPOMCTB M ycTporcTB BIID. Belno mpoBeneHo HccnenoBaHHe, pe3ylabTaTbl KOTOPOTO
onyomukoBanel B Otuere ECC 135 "llpemensl mjis MHAYKIMOHHBIX YCTPONCTB B JUANA30HE YacTOT
9-148,5 k't

bruto oOHapykeHO, YTO TepenaTYNKh CUTHAJIOB TOYHOTO BpeMeHHu, paboratomme B crpanax CEIIT,
HYXXJaroTcs B 3amute. Jljis oOecrieueHus 3alluThl 3THX IEPEAATYMKOB OBLIM YCTAHOBJICHBI OTMETKH C
MaKCUMaJIbHBIM YPOBHEM MOIIHOCTH m3nyueHus 42 n1bMkA/M Ha paccrosaun 10 M. CiiefyeT oTMETUTb, Y4TO
B M3YYaBLIMIICS YaCTOTHBIA AMAna3oH HE BXOAAT 4acTOThl Bhie 148,5 kI'; Takke He paccMaTpUBAIUCH
TapMOHHKH, JJAJIEKO BBIXOJIAINNE 3a TIpeiebl quana3ona 9—148,5 kIl'm.

JT0 oO3Hawaer, 4ro, Hampumep, pamuomasku DGPS c paGoueit wactoroit 350 k[l u mepemaTIuKu
pPaaAMOBEIIaHNs ¥ CUTHAJIOB TOYHOTO BpeMeHHu 198 k11 He n3y4eHbl 1 BIOJHE BEPOATHO, YTO OHH HYKIAFOTCS
B 00Jice CTPOrHX 3alUTHBIX Mpejeaax BBULY 00J1e€ BHICOKOH YaCTOTHI.

[lo3anee 3Tu npeaensl 1 OTMETKU ObUTH BKItoueHBI B pemieHre Komuccuu EC o SRD, a 3aTem oTpakeHbI B
crangapre ETSI EN 300 330.

B 2014 rony eBponeiickoil NpOMBIIIUIEHHOCTH TOTpeOoBach OoJiee MUPOKUE CIEKTpaIbHBIE MAacKH U Ooee
BBICOKAsl MOIIHOCTh JUISl MHIYKIIHOHHBIX YCTPOHCTB ¢ padOoueit yacroror 13,6 MI'n, takux kak RFID u
OECKOHTaKTHBIE CMapT-KapThl. BBUIO TPOBEJCHO HCCie0BaHNE, PE3YNbTaThl KOTOPOTo ONMYOJIUKOBAaHBI B
Otuere ECC 208 "Bo3saeiictue ycrpoiicte RFID na pagnocnyx0sl B ananazone 13,56 MI'n".

Brumi paccMoTpeHs! paguoBeniaTeNbHbIE U PAAHOACTPOHOMHIYECKHE CITYKOBI.

Ha ocHoBe ncciieioBanus ObLIO CIIETAHO 3aKIIOYCHHE, YTO PEIICHHEM MOTYT CTaTh JIBE Pa3HbIC CIIEKTPAILHBIC
MacCKH, OXBaTHIBAIOIIME KaK MOIIHBIC Y3KOIMOJIOCHBIC, TAK U MajJOMOIIHBIC IIIMPOKOIIOIOCHBIC HU3JTyUCHHS.
Bbu10 ycTaHORBIIEHO, YTO a0COIIOTHBIM MAaKCUMYMOM JUISL YIOMSIHYTBIX CIIYXKO SIBJISIETCS YPOBEHb H3JTyUYCHHUS
—3,5 nbmMkA/m Ha paccrostaumn 10 M.
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CrnenyeT OTMETUTH, YTO HA CAMOM JIEJIC TIPOBEPSUTUCH TOJIHKO MMOMEXHU PalMOBEINATENIHOM ciryx0e. Jpyrue
CITyXOBI, TaK¥e KaK paJHoTI00NTENbCKAs CITy>k0a, He 3alUIIEeHBI TOJDKHBIM 00pa3oM, HO B TO BPEMSI C yUETOM
OTHOCHUTEIFHO HU3KOH pacipoCTPaHEHHOCTH YCTPOIMCTB 3TO CYUTAIIOCH TIPUEMIICMBIM.

[Ipu yBenuyennn uymcna pa3BepHYTHIX ycTpoicTB BIID u CBS3aHHBIX ¢ HUMH HMOOOYHBIX M3IYyYEHHUH STH
penesnsl HEOOXOAUMO PaJUKaIbHO IEPECMOTPETb.

Bcnomoratensnrie nokyMmentsl CEIIT nnst ganpHeHIux uccieaoBaHmii:

ERC Report 69: "Propagation model and interference range calculation for inductive systems 10 kHz —
30 MHz" (Moaenb pactipoCTpaHSHHS U pacyeT uana3oHa MOMeX JIIs HHTyKITHOHHBIX
cuctem 10 xI'tp — 30 MI');

ERC Report 74: "Compatibility between radio frequency identification devices (RFID) and the
radioastronomy service at 13 MHz" (CoBMeCTHMOCTh MEKIy YCTPOHCTBAMHU
panunoyactotHoit wuaeHTH(ukamun (RFID) wu paamoactpoHOMHUYECKOH —CIy)00it
Ha gactore 13 MI'm);

ECC Reports 67: "Compatibility study for generic limits for the emission levels of inductive SRD’s below
30 MHz" (I3y4eHne COBMECTUMOCTH TSI OTIPEICIICHUS OOIIUX PECIIOB I YPOBHEH
W3Iy4YeHUs] HHAYKIHOHHBIX ycTpoiicTB SRD Himke 30 MI'm).

[IpuHATHIN 1711 HHAYKIMOHHBIX CUCTEM MOJAX0/] K AKTUBHOMY OTPaHHMUYEHUIO UyBCTBUTEIBHBIX YACTOT MOXKET
WCIIOJIb30BaThCS B KAUECTBE PELEHHS 110 YMPaBIECHUIO CIEKTPOM MpHU pasMmelieHnu ycTpoiicts BIID B Tex
peruoHax WM 30HAaX, rAe padoTalOT KOHKPETHBIE CIYyKObl, B TO BpeMs KaK IOAXOJA YCTaHOBJIECHUS
MaKCUMAaJbHOIO MpeJesia BHEMNOJOCHBIX H3IYyYEHUH B COUYETAaHUHU CO CTPOrOM CHEKTpalbHOW MacKOM,
npearaeMblil it 9actoTel 13 MI'w, obecrieunBaet o0l MpeAeIbHBIN yPOBEHh BHEMOIOCHBIX H3ITy4YeHUH
JUTS TII00aTHHOM 3aIIUTHI CITYKO PaguoCBs3H.

8 Pesrome

B nacrosmem OTuete conepikarcs npeajgaraeMble 1Uana3oHbl YaCTOT U OTHOCSIIMECS K HUM MOTEHIIHAJIbHbIE
YPOBHHU BHEMOJIOCHBIX M3JIYYCHHIA, KOTOPhIC HE corjacoBaHbl B paMkax MCD-R u TpeOyroT najibHeiIiero
W3YYEHUS C LENbI0 YCTAaHOBUTH, OOECTIEUMBAIOT JIM OHM 3aIIUTy CIY>KO pajroCBsA3M Ha OCHOBE KPUTEPUEB
paboThl B COBMEIIEHHOM KaHajle, COCEHEM KaHayle W coceiHeidl monoce. B Oruere mpuBeneH o0030p
cymectBytonux HOKP u paboT, mpoBOAMMEIX B HEKOTOPHIX PETHOHAX.

HepeHOCHBIe U MOOWIIbHBIE YCTPOfICTBa, OBITOBBIE HpH60pBI u BHQKTPOMOGI/IJ'II/I SABJIAOTCA KaHAWIATHBIMU
NPpUMCHCHHUAMU JId  HCIIOJIB30BAHUA texnonorui BIID. B HacTosAmee BpEMA HUCCICAYHOTCA U
paSpaGaTBIBaIOTCSI TEXHOJIOTHH HAa OCHOBE MarHUTHOM WHAYKOHWU, MAIrHUTHOT'O pE€30HaHCa 1 €MKOCTHOI CBSI3H.
B HEKOTOPBIX CTPaHAX NPOBOAATCA U BBIIIOJIHCHBI UCCICAOBAHNA COCYIICCTBOBAHUS.

B Ttexnonorusx BIID Ha ocHOBe MarHMTHOW WHIYKITUH, KaK MPaBHIIO, UCTIOIB3YIOTCS JAMAMAa30HBI 4acTOT
100—-205 [, mpu 3TOM MOIIHOCTh HAXOAMTCS B MpEJEIax OT HECKOJbKMX BarT n0 1,5 kBr. B nanHom
JMara30He YacTOT TaKXKe IPOBOASTCS HMCCICIOBAHUS B OTHOLICHHUM OBITOBBIX NPUOOPOB M OGHUCHOTO
000pyIOBaHMS, UCIIONB3YIOIINX TexHooruu bIIO.

Uccnenoanne Texnomoruii BIID Ha ocHOBE MarHMTHOW WHAYKIHU JJIS MACCAKUPCKHUX JIIEKTPOMOOHMIICH
MIPOBOJIUTCS B KAaHAWIATHBIX JUAIla30HAX YaCTOT, CBEICHHBIX MpuMepHo K 85 k1. Takoe uccnenopanme st
TSDKEJBIX AIEKTPOMOOMIIEH POBOUTCS B KaHAUIATHBIX mosiocax 4acToT 19-21 k' u 59-61 k[ 1. Tunoseie
3HAYEHHUS] MOLIHOCTHU JUISl MACCAXHUPCKUX 3JIeKTpoMoOmieit paBHbl 3,3 kBT u 7,7 kBt. Tunossie 3Ha4eHus
MOIIHOCTH IS TSDKEJIBIX JIEKTpoMoOmiiel Haxoaatcs B npeaeiaax 75-100 kBr.

B Texnomorusx BIID Ha OCHOBE MAarHMTHOIO pE30HAHCA MCIOJb3yeTcs mojioca 6765-6795 kI,
npenHazHadeHHas st [IHM-npuMeHeHMid, TPy THUITOBBIX 3HAYEHHUSX MOIHOCTH OT HECKOJBKHX BaTT
1o 100 Br.

B texHosorusx BIID Ha ocHOBE eMKOCTHOM CBSI3M UCHOJIB3YETCs Auana3oH 4actot 425-524 kI, a TUIOBbIe
3HAYEHUsI MOIIHOCTH MOTYT ObITh 10 100 Br.
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Ipuiaoxenue 1

PykoBoacTBo o ouenke sosaecrsus PY B pasHbIX Opranu3anusx
U AIMUHUCTPAIUAX

[IpuBonumast Hke MH(POpMALKS CONEPKHUT HEKOTOPhIE PEKOMEHIALMHM B OTHOIICHUM Bo3neiictBust PY,
MPEICTABICHHbIC PAa3IMYHBIMA OPraHU3alMAMH, a TAKKE BKIIOYAET CBEIEHUS, NOIY4YEHHBIE OT HEKOTOPBIX
aaMuHucTpanuii. Ee ciemyer paccMaTpuBarh B KadecTBe CIPaBOYHONW HWH(poOpManuMu A TMOHUMAaHUS
po0JieM, CBSI3aHHBIX C OMACHOCTHIO IS YesloBeKa. UnTaTensIM HaCTOSATEIbHO PEKOMEHIYETCSI 03HAKOMHUTHCS
c nocnenneit nuapopmanuerr or MK3HU, IEEE, perynsiTopHbIX OpraHoB v APYTHX SKCIEPTHBIX OPTaHOB.

B anpene 2013 roma PI'-BIID BWF BemmycTtrna PykoBonsmue yka3aHHS TO HCIIOJNB30BAHUIO TEXHOJIOTHH
OecripoBoiHON nepenaun 3Hepruu, uzganue 2.0. Bepcust Ha aHTIIMHACKOM SI3bIKE JIOCTYITHA JUISL 3arPy3KH C
BeO-caiita BWF mo ciienyromemy anpecy: http://bwf-yrp.net/english/update/2013/10/guidelines-for-the-use-
of-wireless-power-transmission-technologies.html.

Hwxe mpencTaBieHbl cleayrOIIME acleKThl, KacarlolMecss METOJMK OlleHKW BozzaeicTBus PUY, a taxxke
MOIPOOHBIE BRIJICPIKKY U3 HOPMATHBHBIX aKTOB U PYKOBOJISIINX yKa3aHHMA.

B pasmene "AcnekTsl pyKOBOAAIIMX YKa3aHMHW IO 3alllUTe OT paguousinydeHus" [2] mpencTaBieHsl
MoJIpOOHBIE PYKOBOJSIINE YKA3aHUS B COOTBETCTBUH CO CIICHAPHUSMHU HCIOJIB30BaHHSA, ONpEACTICHHBIMU
PI'-BII9 BWF u TexHUKO-OMOIOTHIECKUMU aCIIEKTaM1, TAKIMH KaK TPUMEHUMEIE Auama3oHsl yacToT bIID.
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http://www.soumu.go.jp/main_content/000367149.pdf
http://bwf-yrp.net/english/update/2013/10/guidelines-for-the-use-of-wireless-power-transmission-technologies.html
http://bwf-yrp.net/english/update/2013/10/guidelines-for-the-use-of-wireless-power-transmission-technologies.html
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[IpuBoguTcst omMcaHue CTUMYJIHPYIOIIETO M TEIUIOBOTO BO3ACHCTBUS HAa TKAaHU 4YEJIOBEKA, a TaKke
KOHTaKTHOTO W HHIYLIHUPOBAaHHOIO TOKa B JTHUX TKaHAX. KpoMe TOro, NmpencTaBleHbl PEKOMEHAyEMbIE
JITOPUTMBI BEIOOpA METOJUKH OLICHKH U METOAMKH U3MEPEHUs], TAK KaK TPaJULIMOHHbBIE METOANKH U3MEPEHUS
MOTYT 1 He obecrieuuBarh oleHKyY Bo3neictust PU mis yerpoiicts BIIO.

B Ilpunoxenusix A—G [2] conepxartcs BEIIEPKKH U3 HALIMOHAIBHBIX M MEKAYHAPOAHBIX HOPMATUBHBIX aKTOB
Y pyKOBOJSIIINX YKa3aHUH, KacaloIUXCs BOMPOCOB Bo3aeicTBIs PU 1 6e30macHOCTH, a TaKkKe Pa3bsICHIIOTCS
MOPSAZIOK MX TOJKOBAaHMWA W HCIOJNB30BaHMA. B 3THX NPUIOKEHMSIX NpPEACTaBICHbl HOPMATHBHBIE aKThI
SAnonun, pykosoxaaume ykazanuss MK3HU u pyxosomsmue ykazanus IEEE. Kpome Toro, B cripaBo4YHBIX
LeJSIX HeTaBHO OMyOJIMKOBAH P/l JOKYMEHTOB B 00JIacTH OIleHKH SAR Ha OCHOBE MOJIETMPOBAHNSI.

[lommmo yxazanHOTO BEINE AokyMeHTa B "Otuere mo obcnemoBanmio ATCO B obmactu BIID" [1]
npeacTasieHa nHGopManus 1Mo JaHHOK Teme, MoJTyueHHas B cTpaHax — wieHax ATCD.

Bosaeiicrsue PU

B kaxnoil crpaHe CyLIECTBYIOT CBOM PYKOBOISINME YKa3aHUs WJIM HOPMAaTHBHBIE aKTbl IO OLICHKE
Bozzeiicteust PY (B OonbmmHCTBE citydaeB cooTBeTcTByromue nokymenty MK3HU 98). B MK3HU 98 eme
HE BKJIIOYCHO 00cyxeHue ycTpoiicte BIID u moxxoasmux st BI1D MeTonoB nuaMepeHusl.

TABJIMLIA Al-1

PersiamenTapHslii craryc Bosaeiicreus P4

Crpana

Bo3neiictBue PU

Ounenka PY

ABcTpanus

ACMA oTBeuaer 3a ynpaBlieHUE
HUMEIOIIUM 00s3aTeNbHBIA XapaKTep
Cmandapmom no paouocesnsu
(OnexmpomazHumnoe uznysenue —
6030eticmsue Ha yenosexa) 2003 2ooa
(BrimroueHue nomnpaBok B CTaHgapT
paanocBs3u (DIEeKTPOMarHUTHOE
U3JTy4eHue — BO3JeiicTBHE Ha YeTIOBEKa)
¢ BHeceHHbIMU nonpaBkaMu 2011 rona
(Ne 2)),

*  ONPEACISIONIUM MPEICIIbI
Bosnaeiicrerus PY s GonpmHcTBa
MepeAaTINKOB MOOIITHHBIX
U TIEPCHOCHBIX YCTPOICTB
PaInOCBS3H CO BCTPOCHHBIMU
aHTeHHAMM, padOTAIOIINX B
JMarazoHe
100 k'~ 300 I'Tg

CraHzapToM IO 3aIIUTe OT H3ITyUeHHS
JUI YPOBHEH MaKCHMAaJIbHOTO
BO3JEICTBUS paJUO4acCTOTHBIX IOJIEH —
ot 3 kI'r ;o 300 I'T' (RPS3),

* ycranaBimuBaeMbiM ARPANSA
(ABcTpanuiickoe areHTCTBO MO
3aILUTE OT U3IYUYECHUS U AJEPHON
6e3omacHOCTH)

Takue ycTpOoHCTBa NOJKHBI JEMOHCTPUPOBATh
COOTBETCTBHE C HCIIOJIH30BaHHEM METOIOB
WCIIBITaHUI, HAIPUMED

EN 62209-2 (Bo3neiicTBre paHouacTOTHBIX MOJIEH
OT MOPTATUBHBIX U HOCUMBIX Ha Tejie OeCIPOBOTHBIX
YCTPOMCTB CBsI3U — Mozienu uenoBeka,
U3MEpUTENIbHBIE IPUOOPHI U Tpoueayphl. YacTs 2.
[Ipouenypsl onpenenenus yneabHoro kodghuimenTa
moromeHus (SAR) s GecripoBOHBIX YCTPOWCTB
cBs13M (auana3on yactoT ot 30 MI' 1o 6 I'T'm);

cm. AS/NZS. ACMA tpebyet cobroieHust
npenaenos BozneicTeus P4 u OMU,
YCTaHABJINBAEMBIX ABCTPATHHCKAM areHTCTBOM IO
3alIMTe OT M3JYUYEHUs! U sJIepHOil 6e3011acHOCTH
(ARPANSA). OCHOBHBIM HCTOYHUKOM HH(OpPMALIUH
o npenenax Bozzaeiicteua PY sBnsercs
ycranaBnuBaeMbliit ARPANSA Cmanoapm no
3awume om usnyueHus 0 YpOGHel MAKCUMATLHOZO
6030eticmaus paouoiacmommuwvix noaei —om 3 kl'y
00 300 I'Ty (RPS3) — cm. arpansa



http://infostore.saiglobal.com/store/details.aspx?
http://www.arpansa.gov.au/Publications/codes/rps3.cfm
http://www.arpansa.gov.au/Publications/codes/
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TABJINIIA Al-1 (oxonuanue)

Ctpana

Bo3neiictBue PH

Ounenka P

Snonus

PykoBopsiue ykazanuss BWF
o Bo3zaeticTeuio PU: TpeGoBaHus
0 COOTBETCTBHUH

Ccpuika Ha PykoBopsiue ykazaHus
IO 3alUTE OT PATUOU3IYYCHHS U
pykoBosimue ykazannss MK3HU

* mpexen BoznenctBus PU
[ToapoGHbBIE METOTMKH OLIEHKH
BO3JICHCTBYSI Ha YeJIOBEKa CHCTEM
0ecrpoBOTHOM Nepeiaun SHEPTUH JUIs
OM (79-90 I'1y) 1 A1t MOGHIIBHBIX
ycrpoiicts (400 kI u 6,78 MI'r)
MOJKHO HaWTH B YACTUYHBIX OTYETaX
Cogeta nio uapopmanun u cssazu (ICC)
MIC 3a auBapsp u urosb 2015 rona

®opym BWF Sflnonuu paccmaTpuBaet Clenyrolue

MOIXOMbI K OlleHKe Bo3nelicTeus PY.

IIpennonararoTcs KOHKPETHBIE CLIEHAPUT

HAUXyJIIEro Cllydas, HalpuMep Cily4ail, Korga

Kakasg-I100 J4acTh Tela YeI0BEKa KacaeTcs

nepeaTyrKa Wik paclookKeHa MEKIY

nepesaTIuKoM U MIPUEMHUKOM.

JIOTKHBI YUUTHIBATHCS NONOIHUTEIbHBIE MEPHI

0e30IaCHOCTH, €CJIM 0€30IMaCHOCTh HE MOXKET OBIThH

3asBJICHA.

Wznenus BIID co3naroT HEOOHOPOAHBIE MAaTHUTHEIE

TOJIsI, ¥ OXKUIAETCs, uTo Bo3zeiicTue PU Oyner

HOCHTD JIOKaJIbHBIHN XapakTep. [loaTomy

pyxoBomsmme ykazaansi MK3HU moryT Ot Oomiee

HAJIeKHBIMH CIIPaBOYHBIMU JOKYMEHTAMHU.

[Ipennaraercst y4uThIBaTh METOIUKH OLEHKH

C HCIOJIb30BAHUEM MOJEIHPOBAHUS, TAKUE KaK

paananoHHas JO3UMETPUS, €CIH BO3MOKHO

y4acTHe DKCIEPTOB M0 JO3UMETPUH U3IYUECHUS.

MeTox OlleHKU HE JOJDKEH 3aHUMAaTh YPe3MEpHO

MHOTO BPEMEHHU M HE J0JIKEH OBITh PacCUUTaH Ha

ompejeieHue TOUHOro Bo3aeiictaust PYU. D10 gomken

ObITh 000CHOBAHHBIN METO/, KOTOPBIi OBLIO OBI

1e7Iec000pa3HO UCTIONB30BaTh B IPOLEypax

cepTU(UKALNYU U TIPUEMOYHBIX UCTIBITAaHUSX.

B Slnonnu B 2016 roay Obiia mpuHATa Crielu(UKAIns

1t cucteM BIID Tpex Tumos:

— B OTACTBHBIX CIIy4asX HANps KEHHOCTh
MarHUTHOTO 110JI1 MOKET MPEBLIIIATh
KOHTPOJIbHBIE YPOBHH, KOTJa HHAYLIIPOBAHHOE
aneKTprdeckoe none/SAR 3HaUNTENEHO HIKE
0a30BBIX OIpaHUYEHHH;

— COIIaCOBaHHOE HCIIOJIb30BaHNe KoddduireHTa
CBSI3U TIOBBIIIAET IpeAes BXOJHON MOIIIHOCTH
st cucteM BITD;

— Tp66y€TC$I TAKKC U3MEPCHNUEC KOHTAKTHOI'O TOKA.

MunucTepcTBO BHYTpeHHUX Aen u cBsizu (MIC)
SAnonnu noxy4dmno ot CoBeta o HHGOPMAIUN U
cBs3u (ICC) xak KOHCYIIFTAaTHBHOTO OpTraHa
MunHcTpa MIC yacTH4HBIE OTYETHI IO
"TeXHHIECKUM TPEOOBAHUIM K CHCTEMaM
OecrpoBOTHOM Mepenadu SHepTun" sl MOOMITLHBIX
ycTpoiicTs B ssHBape 2015 rona, a aimst OM — B urone
2015 roza. B 3Tux oTueTax yka3aHbl TEXHUUECKHE
TpeGOBaHUS B LIENIX pa3pabOTKHU HOBBIX IPaBHII
"crienupukanuy TUNa", KOTOPhIe OCBOOOXKIAIOT

0T HEOOXOTUMOCTH MOTYYCHHUS pa3pemieHus Ha
YCTaHOBKY MHAMBUAYaJIbHOTO 000pynoBanus bIID.
Omnn obecrnieunBaroT 001Kt cTaryc
HOpMOTBOpUYecTBa B obiactu bI1D, Bkitovas
YCIIOBHS COCYILIECTBOBAHMUSI, IPEAEIbHBIE YPOBHU
H3IY4YEeHUsI U METOJUKH OLIEHKH BO3AEUCTBUS

HAa uYesloBeKa

PecnyOnnka
Kopes

Cy1iecTBylolee peryjiupoBaHue
o OMII ynomuHaeTcst B pyKOBOISAIINX
ykazaausx MK3HIN

— Ilnanupyercs BHeapenue B 2015 rony MeToa0B
OIICHKH, OTpeieIeHHbIX Aist BITD
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Ouenka Bo3aeiicTBus Ha yesaoBeka IMII ot s1ekTpomoduieii B Kopee

B 2013 roxy Pecniy6mnmka Kopest n3ydriia MeTo OIIEHKH MarHUTHBIX TIOJIEH, CO3/1aBaeMbIX AJIEKTPOMOOHIIEM
¢ OeckoHTakTHOU 3apsmkoii (OMB3) ¢ HCHOoIB30BaHMEM TEXHOJOTHH OCCIPOBOMHON Iepeaadnd dHEPTHH,
SKCIUTyaTUPyeMbIM B OOLICNOCTYIHBIX paiioHax. JIuHMM »snekTpomepenadn B JOPOKHOM IIOJIOTHE
(1-# KOHTYp) | TISITh CETMEHTOB KaTymiek cBsi3u moa IMB3 (2-if KOHTYp) pacCMaTPHBAIOTCS KaK HCTOYHHK
MoJIs, B KOTOPOM pe3oHaHcHas yactora cocraniser 20 k', a MoHOCTh Ha Bbixojie — 75 kBT.

Ha pucynke Al-1 moka3ana BTopasi CUTyalus BO3JecTBHs Ha denoBeka OMII oT nuHUi snekTponepenadn
U KaTylIeK cBsA3U cucteMbl OMB3.

PUCYHOK Al-1

Curyauus Bo3jeiictBusi Ha yesnoBeka DMII ot cucrembr IMB3

Cutyauus 2 BO3EUCTBUA

MarHuTHOoe none
OT KaTyLUKM CBA3M

| (e ” KaTywwKa cBA3u (2-i KOHTYp)

I &

by
N
>

Cutyauus 1 Bo3peiicTeus = @_

NunHua anékrponepe,qaqm
(1-# KoHTYP)

Report SM.2303-A1-01
Korga noie Ipyu CUTyaluu 1 BosgetictBust OMB3 cumnraercs HEOJHOPOJHBIM, YTO AHAJIOTMYHO CHUCTEME

sHeprocHabxkeHus nepemerHHoro Toka (IEC 62110), ypoBeHb OIS B MIPEICTABISIONIEM HHTEPEC MTOT0KESHUN
paccuuThIBaeTCs U u3Mepsaerca Ha Tpex Bbicotax: 0,5 M, 1,0 M 1 1,5 M Hax ypoBHEM 3eMIIH.

PUCYHOK A1-2

Mopeb B noJie, renepupyemom OMB3

™
W=t L5m
1,5 mi ) L/
£ |f

Cdeponnansias Low f T
MOJIE/Tb YEIIOBEKa | |
0.5M
T 02m
35y e
¥ IEC 62110 “RRPAH"™

-d 150 em

.’_A‘A'I.’ | o T i ‘

12m - - > B

Report SM.2303-A1-02

CpCI[HI/Iﬁ YPOBCHb BO3H€ﬁCTBHH PACCUUTBIBACTCA C HCIIOJIB30BAHHUEM C(l)epOPIILaHLHOfI MOACTIN YCJIO0BCKA,

BEPTUKAJIbHAS U FOPU30HTaIbHAs OcH KOoTopod B pasmepe 1,5 M u 0,35 M pacnosnoxens! Ha Bbicote 0,2 M
HaJl yPOBHEM 3E€MIIH.

Otknonenne cocrasiseT 4% Ha paccTosHuM 5 cM oT OMB3 u —2% Ha paccrosHum 100 cM, JocTynmHOM AJis
HaceneHus. Ha pucyHke Al-3 mokasaHo, 4TO BEPTHUKAIBbHOE paclpe/eieHUe MarHUTHBIX TOJIEH sIBIseTCS
OTHOPOAHBIM. MBI MOXXEM YBUAETh, YTO B TPEX TOYKAaxX CPEIHHUH YPOBEHb BO3IEHCTBHUA IMPAKTHUYECKU
COOTBETCTBYET CpPEeJHEMY YPOBHIO BO3JICHCTBHS NIpU cuTyaruu 1 Bo3aercTus anextpomodms (OMB3).
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PUCYHOK A1-3

PaccunTannbie pacnpeaeleHuss MATHUTHBIX II0J1el HA Kaxka0M paccTosHuu ot OMB3

Hampspk eHHOC TS MarHuTHOTO TI0J1st (A/M)

30 ——r——r——T7 L T !
B 4 -
v 4 p
20 A T
& 4
15k .:\._ -
vy e A 1
v
ol ) \\’ |
b ¢ - . —%:—ﬁ_\ A 4
* “\i
5F *
0 1 1 A | 1 1 1 | L 1
0 10 20 30 40 50 60 70 80 90 100

Paccrosiane or OMB3 (cm)

A B=50cm
¥ B=100cm
& B=150cm
—@— I[lpoCTpaHCTBEHHOE CpejHee

~&~ CpeaHee Ui TpeX TOUCK Report SM.2303-A1-03

o pe3ynpraraM YUCICHHOTO aHAJM3a CPEAHUN YPOBEHBb H3ITyUSHHH TS TpeX ToueK (Ha Tpex BbicoTax 0,5 M,
10m m 1,5M Haxm ypoBHEM 3eMiIHM) TNPEACTABISICT COOOH CpeaHuil ypOBEeHb H3JIyYeHHH JUIS BCETO
YeJI0BEYECKOT0 OpraHu3Ma, KOTOpbIH oneHuBaercsi B pasmepe 2,1 A/m, Ha 40% MeHbIIe TEXHHUYECKOTO
Kputepus Bo3aencTeus PY.

OneHrBaeTcs HaNPsLDKEHHOCTh MAarHUTHOIO TOJISI NIPU BO3JACHCTBUM MPHU CUTyauuH 2 JUIs KaXIOro MecTa
BHYTpH OMB3, 1 o11eHOYHBIE 3HAYECHUS PUBOASTCS Ha pucyHke Al-4.

PUCYHOK Al-4

PaccuuTanHble pacnpeaeeHus MATHUTHBIX MOJIel HA KaxkaoM paccTossHun ot YMB3

<

Ilepenmsist cropona

Report SM.2303-A1-04
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PUCYHOK A1-5

PaccunTanHble pacnpeeeHusi MATHUTHBIX N0JIeH HAa Ka:xKkI0M paccrosinuu or OMB3

MoaeaupoBanubie gannsbie (S.D. 72 cm) W3mepennpie nannsie (S.D. 60 cm)
H3MepeHHst 3HAYEHHUS 3HAYEHHUS HU3MepeHus 3nauenus (A/m) 3HAYEHHUs
P1 1,07 P1 3,82 X
P2 1,93 P2 3,41 X
P3 3,96 X P3 1,96 X
P4 2,12 X P4 0,90
P5 3,99 X P5 1,08

Report SM.2303-A1-05

I[To pe3ynpTaTaM YHCIEHHOTO aHAIN3a C MCHOJIB30BAHIEM METO/A YCPETHEHUS IO TATH TOYKAaM ITOJTy4aroT
3HaueHue 3,36 A/M, HO B TOH ke caMoii cuTyaruu u3Mepenue naet 3,06 A/m. Ho npu ucrnosis30BaHUM METOIa
YCpEOHEHH IO TPEM TOYKaM IIOJy4YalOT MOJEIMPOBAHHBIE JAaHHBIE W HU3MEPEHHBIE NaHHEBIE B pa3Mepe
0,53 A/m u 0,57 A/M COOTBETCTBEHHO. YUNTHIBAS CIIOKHBIE CUTYaIlH BO3JICUCTBUS, TAKWE KaK BHYTPEHHSSA
apXUTEKTypa SKPaHUPOBAHMS, PA3IMYHBIC BBICOTHI M IOJIOKCHHUS, MPH H3MEPEHHH HAMXYALIErO CiTydas
BOSHeﬁCTBHﬂ PY MCTOJ YCPCAHCHHA IO IATH TOYKaM MPCACTABIIACTCA 60.1166 OIITUMAJIbHBIM, 4Y€EM MCTOJ
YCpPETHEHHS IO TPEM TOYKaM.

Ipuiaoxenue 2

IIpumep obGecneyeHUsT MCMOJIb30BAHMSI MOJI0CHI 6765-6795 kI,
npeaHazHadennou s ITHM, nost 3apsaaiku MOOMJIBHBIX YCTPOMCTB

B  »stom llpunoxkenmn  TpeAcTaBleH  MpUMEpP  HCIONB30BaHUS  MMOJNOCHl  6765-6795 kI,
npennasHadenHod s [IHM, myis GecripoBogHOM 3apsaku MOOMIIBHBIX ycTpoHcTB. OcyliecTBieHa
pa3paboTKa TEXHOJOTHMH W creludukainuy OeclipoBOJHON Iepeqadyd SHEprud Ha OCHOBE IPHHIUIIOB
MarHMTHOTO PE30HaHCa C HUCHOJb30BaHHEM ToJockl 6765-6795 k', nmpennasnauennont mis [THM, mus
0ecrpoBOJHON 3apsAaKu MOOMIBHBIX YCTpOWCTB. JlaHHas TexHoyorusi oOJiafaeT psIOM HE UMEIOLINX
AHaJIOTOB MPEUMYILECTB AJIs1 SKOCHUCTEMBI OECIIPOBOIHOM 3apsAKH.

@ PACILIMPEHHOE ITIPOCTPAHCTBO 3APSIJIKH

PacmmpenHoe mpocTpaHCTBO 3apsiikk, MO3BOJISIONICE OTKPBITH JJIs ce0sl pealibHYIo
f £ F BO3MOXKHOCTh TPOCTOW W YAOOHOW 3apsiKku dYepe3 OONBIINHCTBO IMOBEPXHOCTEH
L Y MaTepHalioB, YaCTO BCTPEUANOIIUXCS B JJOME, O(hHCe M KOMMEPUYECKUX YCIOBHUSIX.

N [ 3APSIIKA HECKOJILKUX YCTPOICTB

AN |:I BO3MOKHOCTb ~ OJIHOBPEMEHHO ~ 3apsKaTh  HECKOJIBKO YCTPOHWCTB C  PasHbIMH

\.\Q TpeGOBAHUAMH TI0 JIEKTPOIIUTAHMUIO, TAKUX KaK CMapT(OHBI, TIAHIIETHI, TOPTATHBHBIE
KOMIBIOTEPHI M rapHuTypa Bluetooth”.
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o TaKHUX KaK KIIFOYH, MOHETBI ¥ TIOCY/1a, 00CCTIeUrBas UCATLHBIA BBIOOD I TPUMEHEHUS
'. B JIOMalllHUX YCJOBHAX, O(HCEe, Ha aBTO3ANPABOYHOW CTAHIMH, B MMyHKTE MHUTAHHS
Y B TOCTUHHIIAX.

MNPUCHOCOBJEHHOCTDB K PEAJIBHOMY MUPY
3apskaroliye MOBEPXHOCTH OYAYT pad0oTaTh B MPUCYTCTBHH METAUIMYECKUX OOBEKTOB,
R

CBsI3b 1O TEXHOJIOT'MU BLUETOOTH
Hcnonesyeres cymectBytonias Texnonorus Bluetooth Smart, yto cBOOUT K MUHUMYMY
2 2 2 TpeOOBaHMA K aNNapaTHOMy OOECHeUeHHIO NpPOM3BOAUTENSA, a TAKXKE OTKPHIBAET
GNNNES  BO3MOXKHOCTU A7 OyOyHIMX 30H "yMHOK" 3apsiiKu.

Texuuueckas cnenqupuKanus

Lenp crnenuguKanyuy 3aKIr04aeTcss B TOM, 4TOObI 00eCIeUnTh yIO0OHBIH, 0€30MacHbId U HEOOBIYHBIN OIBIT
WCTIONb30BaHMS B PEANBHBIX CHTYAIUsX C 3aps/IKON YCTPOWCTB W MPU 3TOM ONPEICIUTh JUIsl OTPACIICBBIX
OpraHu3aluii TEeXHHUYECKYI0 OCHOBY CO3JIaHHS COBMECTHUMBIX MPOAYKTOB. JlaHHAs TEXHONOTHS — 3TO
cnenudukanys uaTepderica s OSCIPOBOAHBIX IepeIaTyrKa U MPUEMHUKA SHEPTUH, B3aUMHOU CBS3H U
B3aMMHOHN MHIYKTHUBHOCTH, IIPH 3TOM Pa3pad0TYMKaM JOCTYITHO OOJIBITUHCTBO BO3MOXKHOCTEH.

[TpocTpaHcTBeHHAs CBOOOIA, YBS3bIBask OECIPOBOIHYIO IEpefauy SHEPrHU C PEATbHBIMH YCIOBHUSIMH,
npeaycMaTpuBaeT OoJibliee pa3HooOpasue KodQPHUIMEHTOB CBS3H, pa3MEPOB YCTPOMCTB, PEKUMOB Harpy3Ku
U pa3HOCa MEXIY IepelaTInKOM M HNPHEMHHUKOM JHEPruu. DTO obecrednBaeT pa3pabdoTyMKaM H3IeTHi
OecrpoBOIHON Mepenayd SHEpPrud OONBUIMI HPOCTOP B pealM3allMd CHCTEM 3apsiKd U HPHBOIHUT
K NIPEBOCXOJHOMY MOTPEOUTETHCKOMY OIIBITY.

B u3penusax 30eKTPOHHON TEXHUKH, KOTOPBIE HPEANOJIAracTcsl OCHACTUTh JaHHON TEXHOJIOTHEW, HOKHBI
OBITh YUTEHBI HECKOJIBKO (haKTOPOB:

— paccesiHie SHEPTrUH U KOMIIOHOBKA;

— BKJIIOUEHHE PE30HATOPa B YCTPOICTBO;

— MUHHATIOPU3ALINS;

— BKJIIOUEHHUE JIMHUY CBA3U C OOPTOBON paarOCTaHIIMEH.

[TpOeKTUPOBIIMKH MOTYT ONPEACIUTh M IMOJYYUTh COOCTBEHHYIO pealin3alliio TPeOyeMbIX BHEMOJOCHBIX
paAMOCTaHINN, YCHIHUTEJIeH MOIIHOCTH, TpeoOpa3oBaTeieil IOCTOSHHOTO TOKAa, BEIIPSIMUTEINEH,
MHUKPOIIPOIIECCOPOB — OTAETBHBIX M BCTPOSHHBIX — M COOPATh UX, Kak TpeOyeTcsl.

[Ipu yciioBHH YTO KOMITOHEHTHI COOTBETCTBYIOT CHeNM(UKAIMH, JUII HUX MOXET HCIIOJIBb30BaThCs Jro0as
torosiorusi. Crneunukanms 3aKperuisieT TONbKO HHTepQEch 1 MOAETb Pe30HaTOpa NepelaTiuKa, KOTOphIe
JIOJIKHBI HCIIOJIb30BAThCS B CUCTEME.

Hwxe Ha pucyHKe npuBeieHa 0a30Basi KOH(QUrypalus CUCTEMbl OECIIPOBOIHON Tepeaadrl SHEPTUU MEXITY
6nokom nepenaun 3ueprun (PTU) u 6mokom npuema saeprun (PRU). Oaun 6ok PTU MoxkHO pacminputs
JUI  OOCITY)KUBaHUS HECKOJbKHMX He3aBUCHMbIX OnokoB PRU. PTU Bkimoyaer Tpu OCHOBHBIX
(YHKIMOHANBHBIX OJIOKa: OJIOK pe3oHaTopa M COrNacoBaHWUs, OJOK MpeoOpa3oBaHUsl DHEPTUM M OJIOK
curHanu3anuy 1 ynpasieaus (MCU). PRU Bkirouaet Tpu 0CHOBHBIX (DyHKIIMOHANBHBIX Ooka, kak 1 PTU.
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: Bnox npuema sueprun (PRU
TIpuemHblii pe3oHaTop i Prxour p P ( )
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Report SM.2303-A2-01

Kak noka3aHo Ha pHCyHKe, BbIIIE, B IIEPEAIOIIEM pe30oHaTope ucrnonb3yerca yactora 6780 kl'm (£15 kI'n)
st nepenayau sHeprun oT PTU x PRU. [Ing nBycTOpoHHEN CBS3M B KaHAJE, pAaCHOJIOKEHHOM 3a NpeAcIaMH
YacTOT, MCIMOJIB3yEMBIX JUIS TIEpEIauy SHEPTHH, PUMEHsieTcs TexHonorus Bluetooth Smart™ B nuanasone
2,4 I'Tu, xoTopas obecrieunBaeT HaJEKHBIM KaHAN CBS3M MEXKIy OECIpOBOJHBIMH NMPUEMHUKAMHU DHEPTHH
U 3apsOHBIMUA TOBEPXHOCTSIMU.

B cneundukanun npeaxycmatpusaercs MHOro kareropuit PRU u knaccoB PTU Ha ocHOBe nepeaayun sHEpTUu
¢ Hcronb3oBaHueM auamnazona 6780 k[, HaYMHAS OT MAJOMONIHBIX 3apSIHBIX YCTPOUCTB JJIsi HEOOIBIIHX
YCTPONCTB, KOTOPBIM MOKET TPEOOBATHCS JIUILIL HECKOJIBKO BATT, 10 00Jiee KPYIHBIX YCTPOUCTB, TPEOYIOLINX
MHOTO BarT. B Tabnuie, Huxke, mokaszansl kiaccel PTU u kateropun PRU Ha ocHOBe 0a30B0ii crieTiiuKariim
CHUCTEMBI, TIPH 3TOM pa3padaThIBAIOTCSl HOBBIE KaTErOpuH/Kiacciu(uKaium.

Kareropnu PRU

PRU Prx_out_max’ IIpumepbl NpUMEHEHUH
Kareropus 1 [onnexur onpeneneHuto Iapuutypa Bluetooth
Kareropus 2 3,5Br MoO6unbHbIH TenehoH
Kareropus 3 6,5 Bt Cmaprdon
Kareropus 4 13 Br [Tnanmer, dabner
Kareropus 5 25 Bt HeGonb1mol mopTaTUBHBIA KOMIIBIOTED
Kareropus 6 37,5 Br OOBIYHBIN TIOPTATUBHBIH KOMITBIOTED
Kareropus 7 50 Br Bricokonpou3BOAUTENBHBIN TOPTATUBHBINA KOMIIBIOTED

Prx out Max® — MakcUMaibHOE 3HaUeHHE Prx ouT (BBIXOIHASI MOIIHOCTH MMPHEMHOTO PE30HATOPA).
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Kaaceer PTU
MunumajbHOe 3HaYECHHE
MunumajibHble TPeOOBaAHUS
P1x_IN_MAX AJIs1 MAKCHMAJBbHOI0 KOJIHYeCTBA
K IO/IepiKKe KATeropHH .
No/iePKMBAaEMbIX YCTPOICTB
Knace 1 2Bt 1 x Kareropus 1 1 x Kareropus 1
Knacce 2 10 Br 1 x Kateropus 3 2 x Kareropus 2
Knace 3 16 Br 1 x Kateropus 4 2 x Kareropus 3
Knacc 4 33 Bt 1 x Kareropus 5 3 x Kareropus 3
Knace S5 50 Br 1 x Kareropus 6 4 x Kateropus 3
Knacc 6 70 Br 1 x Kateropus 7 5 x Kareropus 3

Ptx_IN_MAx® — MakcuMasbHOE 3HadeHHE P1x N (BXOJHAS MOITHOCTH MEPEIAIOIICTO PE30HATOPA).

[Ipu pabote Bluetooth mepemaya ocymiectBisiercsst ¢ ypoBHeM oT —6 abm mo +8,5 n1bMm, m3MepseMbiM
Ha pa3beMe aHTCHHBI.

Cremudukanus aais PTU u PRU mno3Bosiser co3maBaTh W3JENUsS B COOTBETCTBHM C HOPMATHBHBIMU
TpeOOBaHUSAMH CTpaHbl, B KOTOpOi oHM mpojaroTcs. Hanpumep, B CILIA paGorta B muanasone 6785 kI
cooTBeTcTByeT TpeOoBanmsaM dacTtu 18 IlpaBun ®KC, a nBycTopoHHssS cBsi3b B nuamaszoHe 2.4 1T
cooTBeTcTBYeT TpeboBanmsIM dactu 15 [IpaBun OKC.

Ipuioxenue 3

JlaHHbIe U3MePEeHNH U3/1y4aeMoro mymMa u myma nposoaumoctu cucrem BITD

1 BBeaenne

B nacrosimem IlpunoxeHnn 3 nmpuBOIATCSA JaHHBIE W3MEPEHHH B SIMOHMM HM3JIyd4aeMOro IiymMa W IIyMa
npoBoguMoctu cucreM bBIID, yuuTbiBaeMbIX mnpu pa3pabOTKe HOBBIX HAalMOHANBHBIX HpaBuil. Hipke
MePEYHCIIeHbl CHCTEMBI, OCHOBHBIE TTapaMeTPhl KOTOPHIX MPUBEICHBI B Tabmuie 16:

1) cucrema BIID nns 3apsaxu naccaxupckoro M (31eKTpoMoOuis);

2) cuctema BIID st MOGMIIBHBIX M MEPEHOCHBIX YCTPOMNCTB, B KOTOPBIX MCIOIB3YETCS TEXHOIOTHS
Ha OCHOBE MATHUTHOI'O PE30HAHCA;

3) cucrema BIID mis ObITOBBIX TpUOOPOB UM OPHCHOTO 00OpPYIIOBaHHUS, B KOTOPBIX HCIOJIB3YETCs
TEXHOJIOTHsI HA OCHOBE MarHUTHOM MHIYKIIHH;

4) cuctema bIID m1st MOGMIIBHBIX M MEPEHOCHBIX YCTPOHCTB, B KOTOPBIX MCIOIB3YETCS TEXHOIOTHS
Ha OCHOBE EMKOCTHOH CBSI3H.

2 Mopenu HU3MEPECHUA U METOAbI U3MEPCHUSA

PI'-BIID, neiicTByromass B pamkax llogkomurera 1O AIIEKTPOMAarHUTHBIM YCIIOBHSIM HCIOJIB30BAHUSA
paauoBoiiH MuHHCTEpCTBA BHYTpeHHUX aen u cBsizu (MIC), oOcynuia u onpeaennia MO H3MEPESHIS U
METOABI U3MEPEHHS IJIsl U3Ty4aeMOoro rymMa 1 IIyMa MpoBOJMMOCTH (KOHIYKTHBHOTrO Iryma) cuctem BIID.
Beun poBeieHs! CIeAyIONE N3MEPEHMSL.
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Mznyvaemsiii mrym B nuamnaszone ot 9 kI’ no 30 MI'n

HanpskeHHOCTh MarHUTHOTO TIOJISI M3MEPSIeTCsl ¢ TIOMOIIbI0 PAMOYHBIX aHTeHH. HampshkeHHOCTh
3JICKTPUYECKOTO TOJIS TIOYYaeTCs MPOCTHIM MEPECYSTOM C HCITOJIb30BAHUEM XapPaKTEPUCTHUECKOTO
TTOJTHOTO COTIPOTHBJICHUS TUTOCKOH BOJIHEI, paBHOTO 377 OM.

Wzmydgaemsrii irym B nuana3one 9actoT oT 30 MImao 1 I'T

HaprDKCHHOCTL OJICKTPUYCCKOI'O IIOJIsI HU3MEPACTCA C ITOMOLIBIO OMKOHUYECKHX aHTCHH WU
JIOTOIICPUOANYCCKHUX HUIIOJBHBIX PCHICTOK. B cjlydya€ IMNpUMCHCHUA TICPEHOCHBIX YCTpOﬁCTB
JAuarna3oH U3MEpPSACMBIX 4aCTOT PAaCIIUPEH OO0 6ITw.

[ym mpoBoammocTH B quamazone ot 9 kI mo 30 Ml

NzmepsieTcs 1yM MpoOBOUMOCTH, U3TydaeMbIl JIMHUSMH MTOJIa4H NMUTaHus. B TaHHOM M3MEpeHUH
EUT (ucmbiThiBaeMoe 000pymoBaHNE) AODKHO OBITH MojcoequHeHO K AMN (SKBHBAJICHTY CETH
3JICKTPOTIUTAHUS ).

Cucrema BIID nas 3apsaxu OM

Ha pucynkax A3-1 u A3-2 mnpuBefeHB METOIBI HM3MEPEHHS H3IydaeMoro myma cucreM bIID,
MpeIHa3HaYeHHBIX TSt 3apsaku OM. Ha pucynke A3-1 uaMepeHue npoBoAUTCS B JUara3oHe 4acToT oT 9 kI
no 30 MI'm. Ha pucynke A3-2 m3mepeHue NpoBOMUTCS B nuamazoHe dactoT oT 30 MI'm mo 11T
Ha pucynke A3-3 nzobpaxeno EUT (Bun cBepxy) M €ro pazMmelieHue sl U3MEpeHHs U3ITy4aeMoro IIymMa.
B nanHOoM MeTonme HW3MEpeHHs B KayecTBE CIPaBOYHOTO JOKyMeHTa wucronb3yercs CUCIIP 16-2-3
"Usmepenne wusmyudaempix momex". Ha pucynke A3-4 mnpuBeneHa WMHTAIUS Ky30Ba aBTOMOOWIIS,
UCTIONb3yeMass B IaHHOM H3MEpEeHHH. OTa HMHUTALUOHHAs MOJEJb aBTOMOOMIS Oblla MpelioKeHa
TK69/TII" 61980 MOK, koTopas 3aHUMaeTCsS MEKAYHAPOIHBIM CTaHIApTOM 10 cucteMaM bIID st 3apsinku
OM. Ha pucynke A3-5 m3oOpaxeno EUT (Buxm cBepxy) W ero pa3MmelieHHe UIsl H3MEpEeHHs IIyMa
MPOBOOUMOCTH. B 3THX M3MepeHusX mnepenaBaeMas MOIIHOCTh OINpPEAEISIETCS Kak YPOBEHb MOIIHOCTH,
W3MEpPEHHBIN Ha BXOJIE paliOYacTOTHOIO UCTOYHHKA MTUTAHUS WIH Ha IEPBUYHON 0OMOTKE.

PUCYHOK A3-1

Metoabl u3Mepenust u3jrydyaemoro myma cucreMm BII9J, npeqnaznayeHHbIX 178 3apsiaku DM,
B Auamna3one 4actoT oT 9 kI'u mo 30 MI'n

(10 m unm 30 M)

21,5 Migont -

PaccTosinue msmepenus
ONpeAenseTCs KaK pacCTOAHHE
ME3K /1y LIEHTPOM PaMOYHOI

———— o —

AHTEHHBI U TIepeHE i = Cucrema -
noBepxHocThi0 EUT — —
p & BIID (EUT) = ~ WcTounuk
h——:l SE— LN
s N3onsuioHHas maHelb l. o~

I [ToBOpoTHBI cTON

‘ T

ClielyeT yCTaHOBUTb HAIlPABICHUE
MaKCHMAJIbHOIO HTYYEHHUs IIyTeM
pauieHusi EUT

Report SM.2303-A3-01
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PUCYHOK A3-2
MeTtoabl n3mMepenus uzaydaemoro myma cucrem bBIIJ, npennaznavyenubIx 1 3apsiaku DM,
B Anana3one 4yactor ot 30 MI'mno 1 I'T'y

BeicoTta npueMHOi
AHTEHHBI PeryJupy- <
eTcs Tak, 4To0bl (10 M uam 30 M)

|
P >
M3MEPUTh MaKCH- 1
MaJIbHbli H311y- |
YaeMBblii LIyM |
| I
SR ST = =
- —
S \ —I = .. | Mctounmk
. TIUTAHUS
‘ I U30/1HOHHAS TIAHETD 5 b
IToBopoTHBIi cTON |
Crieyer yCTaHOBHTH HampaBlIcHHE
MaKCHMAaJIbHOTO H3Ty4eHHs
- e ! nyteMm Bpauienus EUT
L
T Jloronepuoau-

HecKas JHmoib-

Kasi aHTeHHa
Has pemetka

Report SM.2303-A3-02

PUCYHOK A3-3

EUT (Bua cBepXy) U ero pa3MelleHue AJisi M3MepeHUsl N3/ 1y4aeMoro myma

'
:
A
L
- H ~. . IToBopoTHBIi CTON
'
PaccTosiHue M3MEpeHHs OnpeaeseTCs ’
KaK pacCTOSHHE MEXK 1y MPHEMHOMH ! \\
AHTEHHOH M KOHLIOM I€ PBHYHOM : "
06MOTKH (nepenatoeii 06MOTKH) H B ﬂaﬂeﬂ\
3 - \
/
Mmuramms ky3oB

/

/

| ABTOMOOWIISI

Onpenenenne EU

P = - - -

jrrssssnssssssnsrsnsszsdP essssscsnnnnnnsn

Wmuraims Ky3oBa aBTOMOOWIS,
nepBUYHasi 0OMOTKa (mepearonas)
obmoTka) ¥ PU-HCTOYHHK TTHTaHHS
M30JIMPOBAHBI OT TUIOCKOCTH 3a3eMJle-
HISL C TIOMOLLB IO H30JIs1 LIHOHHO#
naHe M ToJmHoi 0,1 M

-

# CeTb nuraHus

/

Report SM.2303-A3-03
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PUCYHOK A3-4

Kondurypanus HMUTALIUM KOPILyca aBTOMOOHIs

1) MerammyecKui sIuK

2)  OkHo

3) Tlouioxkka u3 HENPOBO-
JISLIET0 Marepuaa

4) I'pynma obMOTOK

89

AW ETEIEsssEESIESISSSS eSS e e - 5) Cucrema Harpy3ku
‘ ABTOTpaHCIIOPTHAsI CHCTEMaA
Mertannnueckas
"OBeinocn’ Biok cBs3un 1 700
P o
\\ S 350mm 10008M 350w ' 1700 3 !
g% e
Hemerannu- o T * ' H i .
qecKas —— . = .y - = e
,’ﬁgBerHOCTb §J (5 3 A
b 0K BTOpHUIHOI ‘ ' @) S
0OMOTKH . g Iz ‘:1 . pisse.sis sessassh?..
""" e w, =3 | = ' '
o “ o m . $ :
s s biok nepBuUYHOM = =z ' '
' = Bi10K CBAI3H 06mMOTKH = @06 !
- OcHOBHOE S A z - i H
: 3apsIHOe _{_ .06 8 S frimimsmg e mmmn e
v 060py11.013amrle2 | 4) I = ! :
' = | | A
. ' ’
' 3apsiiHoe 060pynoBaHHE b 2 & iL &2 H : ) ’
4 - - -
-l s - P m— P— Y
. ’ ¢ '
] '
a) Buz c6oky ' b)Buxceepxy

PUCYHOK A3-5

EUT (Bux cBepxy) U ero pa3MeieHue 1J1si M3MepeHusl IyMa MPOBOUMOCTH

H
/—,\
o il ! - . IoBopoTHblii cTON
'
”~ .
// : \\
,/ ' W30/ 1MOHHAS TTaHE T+,
// : o \\
/ - - - - \
% Mwmuraums ky3osa,

" aBTOMOOMWIS

I
SR —— --.......-...'745 N | S ———— -
L Ll W
Mmuramms Ky30Ba aBTOMOOHIS, I I (oxmusanens
nepBHYHAsl 0OMOTKaA (Tepenaromast [ 1

o6moTKa) ¥ PU-HCTOYHHK T aHHS
W30JIHPOBAHBI OT TUIOCKOCTH 3a3eM-
JICHHS C HOMOILB IO H30JISILIHOHHOM
naxe s TouHou 0,1 M

TIMTAHHS)

—’—1- 4
Msvepntemsioe
ol opyoanue b

AU H3MEPEHU S
1IyMa MpoBOH-
MOCTH

Report SM.2303-A3-04

4
SIEOR / Cerb nuTanus

Report SM.2303-A3-05
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2.2 MoOniabHbIE YCTPOKHCTBA, IEPEHOCHBIE YCTPOICTBA M OBITOBBIC MPUOOPBI

Ha pucynkax A3-6 u A3-7 mnpuBelcHBI METOIbI HM3MEPEHHs H3Iy4aeMoro myma cucreM bIID,
MpenHa3HAYeHHbIX Ui MOOWIBHBIX M TIEPEHOCHBIX YCTPOWCTB, a TakKe OBITOBBIX MPHUOOPOB.
Ha pucynke A3-6 usMmepenue mpoBoautcs B auanasoHe 4actoT oT 9 k[ mo 30 MI'u. Ha pucynke A3-7
M3MEepeHre MPOBOAUTCS B Auama3oHe 9actoT oT 30 MI'm mo 6 I'T. CinemyeT OTMETHTB, YTO pacIIdpEeHHE
nmuana3zona dactor a0 6 [T mMmeer mMecTo TONBKO B Ciiydae MOOWIBHBIX M TIEPEHOCHBIX YCTPOMCTB.
[y OBITOBBIX MPUOOPOB BEPXHUH MpeeN Juana3ona n3MepsieMbix 4acToT pased 1 I'Th. Dto cBa3aHo ¢ TeM,
gyro B CHUCIIP 14-1 ykazan metoa u3MepeHus 1jist ObIToBBIX pruOopoB, a B CUCIIP 22 — anst MOOUIBHBIX U
MEepeHOCHBIX  ycTpoiicTB. Ha pucynke A3-8 u300pakeHbl METOJBl HW3MEpPEHHs, IpeJHa3HAYCHHBIC
JUTSL I3MEPEHUS IITyMa MTPOBOANMOCTH. B HacTosIeM JOKyMEeHTe pacCMaTpUBAIOTCS IBa METO/1a M3MEPEHUSI.

PUCYHOK A3-6
Mertoab! n3mepenus usay4aemoro myma cucrem BIID, npeanazHayeHHBIX 118 MOOHIIBHBIX

U NEPEHOCHBIX YCTPOICTB, a TaKsKe OBITOBBIX IPHOOPOB, B AMana3oHe yactor ot 9 kI'n 10 30 MI'n

i ‘ (10 M mm 30 M)
21,5 Ml e

B CJIy4ae €CJIM YKa3aHHOE BbILIE pacCTOAHHE
HEBO3MOKHO 00€CIIeUUT b, JA0ITYyCTHUMBIM
ABJACTCS pacCTOAHHC 3Mm

-l -

PaccTosiHue u3MepeHus ompe-
Cucrema

JenseTcs KaK paccTosHIE ——
MEJK /1y LEHTPOM paMOYHOI BIIS (EUT)

| AHTEHHBI U NIepeHe i Cron u3
: noepxHocThio EUT HETPOBO/IALIETO
. Mar epuaa

[ToBopoTHBIiT CTON

CrnenyeT yCTaHOBHTD HarpaBlieHHE
MaKCHMAaJIbHOTO M3/Iy4EeHHs ITyTeM
Bpamenus EUT

Report SM.2303-A3-06
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PUCYHOK A3-7

MeTtoabl n3mMepenust uzaydaemoro myma cucrem BITD, npeaHazHayeHHBIX A1 MOOHIIBHBIX
M IEPEHOCHBIX YCTPOICTB, a TaK:Ke OLITOBBIX NPUOOPOB, B Anana3oHe yacToT oT 30 MI'u no 6 I'T'y

Bricora npueMHOit

QHTEHHBI peryin- | (10 M 1m 30 m)
pyercst Tak, 4TOObI . -
M3MEpPHTh MAKCH- B ciydae ecim ykaszaHHOE BBILLE pacCTOSHUE
MabHBII U3y ae- * HEBO3MOKHO 00€CIEUnTb, JOMYCTHMbIM SBIISETCS
MEIH IIyM paccTosiHie 3 M
- -
. PaccTrosinue u3MepeHus onpese- GCrcrena
: JAETCA KK PACCTOSHUE MEKTY *| 51D (EUT)
. LEHTPOM PaMOYHOM aHT € HHbI R
saclsan - 1 NIepe/IHE i MOBEPXHOCTHIO Cron u3 E $
EUT HETIPOBOJSIIETO =
i Mmarepuaia =

IToBopoTHBI1 cTON

CrnentyeT yCTAaHOBHTH HAlpaBJICHUAE
ITpuMep MpHUEMHBIX aHTEHH MaKCHMaJIbHOTO M3IIy4YeHHs [yTeM
4 \ Bpauieaust EUT

BukoHnueckas JloronepuoaHyeckas
aHTEHHA JIMIOJIbHA S
\ peleTka /

Report SM.2303-A3-07

PUCYHOK A3-8

MeTOJILl HU3MEPEHUSA, IPEAHAZHAYECHHDbIC JJISI U3SMEPCHUA LIYMaA IIPOBOAUMOCTH

DKpaHHpOBaHHAs KOMHATa

B €PTHKAJIBH as1 TUIOCKOCT b 3a3 eMJICHHS )

AMN
(CUCIIP16-2-1) RS i :
N\ /// rr s
y T A
o (=}
(1 bpllSU}l'l ajlbHas TUIOCKOCTb 3a3€MJICHHS) AMN
(CHCIIP 16-2-1)
Report SM.2303-A3-08
3 Ienesoii mpexes n3ay4eHns, ycraHoBJaeHHbIE BWF

B pamkax PI'-BIID MIC obcysxaaercs npenen U3nydeHus A5 HOBOTO HOpMaTUBHOTo akTa Snonnu. OaHako
dopyM 10 HIMPOKOINOJIIOCHOH OecripoBoanoit cBs3u (BWF), Smnonus, yke yCTaHOBHII IIEJIEBOM mpeaei
W3JTy4EHHs B KAYeCTBE OPMEHTUPOBOYHBIX 3HAUCHUH 7151 00CYKICHHS YCIOBUH COCYILIECTBOBAHUS C APYTHUMHU
OecnipoBoAHbIMH crcTeMamMH. CyIIECTBYIOT CIEAYIOIIME OCHOBHBIE TOYKM 3PEHHS Ha LIEJIEBbIE Mpeesibl
W3ITyYEHHUS.
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1) Ilenerbie mpenenbl U3Ty4aeMoro IiyMa yCTaHABIMBAIOTCS TOJIBKO B Tuana3one 4yactoT ot 9 k[ o
30MI'u. Ilpu >TOM MNPUBOAATCS KaK MPeaeibl HAMPSDKEHHOCTH OJJCKTPUYECKOrO  IOJIS,
TaK ¥ Tpeebl HAMPSHKEHHOCTH MarHUTHOTO TTOJTSL.

2) B mepByto odepenp paccMaTpHBAIOTCA IETIEBBIE MPENebl H3Iy4aeMoro InIyMa Mo HampsHKEHHOCTH
3IEKTPUYECKOTo Mojsl, Tak kak BWF mosp3yercst CyIiecTBYIOMMM HAallMOHATBHBIM PErJIaMeHTOM
panuocBssu SINOHUM, U yKa3aHHBIE B HEM MPeeNbl U3Ty4aeMOro IIyMa ONPeIesIOTCSI B OCHOBHOM
HaNpsHKEHHOCTBIO 3JIEKTPUYECKOro mmoist. llepecder HampsDKEHHOCTH 3JEKTPUYECKOTO IO B
HaNpsDKEHHOCTh MAarHUTHOTO IOJIST OCYILECTBISIETCSl C MCIIOJb30BaHUEM XapaKTEPUCTHYECKOTO
noJHoro conpotusieHus BoaHsl TEM (mnockas BosHa), paBHoro 377 Owm.

3) BWF He ycranaBnmuMBaeT IieNieBble MNpeaeisbl M3IydaeMoro Imyma Juisl yactoT Beime 30 MI'm
U 7S IlyMa IPOBOAMMOCTH.

Jlanee mpuBOAATCS ENEBbIe PEAebl U3TydeHus sl Kakaon cucreMsl bIID. CrnexyeT oTMeTHuTh, 94TO 3TH
Mpeenbl SIBISIOTCS OPUSHTUPOBOYHBIMH U HAXOAATCS HA 3Tare 00CYKICHHS.

3.1 Ipenen ans cucremsl BI1D, npennasHayenno ais 3apsaxku DM

OpHEHTHPOBOYHBIN IENEBON MpeeN M3Iy4aeMoro mryma Ajisi quanazona yactotr BIID Obut mpemnoxkeH B
cooTBeTcTBUH ¢ nonpasaenoM C yactu 18 IIpaBun @KC kak MexIyHapOIHBIM MIPABHIIOM U 110 pe3yibTaTaM
n3MepeHust pa3paboraHHbIX cucteM bIID. OpHeHTHPOBOYHBIM TpeneNn H3IIydaeMoro IIymMa IS APYToro
JMara3oHa 4acToT ObUI TPEAJoKeH Ha OCHOBE perjaMeHTa paJuocBs3H SMoHWM, NPHMEHSIEMOTo B
OTHOUICHUH HMHIYKIMOHHOTO O0OpYAOBaHMS IJISi TPUTOTOBICHHS IMUINK KaK PAcHpOCTPaHEHHOW 001acTH
MPUMEHEHUS! MArHUTHON MHAYKLHH.

1) OpueHTHPOBOYHBI LIeJIEBOH IIpeies U3IydaeMoro IIyMa 110 3JEKTPUIECKOMY OO
a) [lmamason vactot BIID (1uamna3oH 4acToT, HCIOIb3YEMBbIi ISl IepeIad SHEPIHH )

MoriHocTh niepeaaun — 3 kBT: 36,7 MB/M wna paccrosauu 30wm (91,3 nbMkB/M  Ha
paccrostauu 30 M)

MomHocts nepefauu — 7,7 kBt: 58,9 MB/M Ha paccrosuuu 30wM (95,4 nbmMxkB/M  Ha
paccrostauu 30 M)

b) HMuamason wactor 526,5-1606,5 I'1:
30 mxB/m Ha paccrostanu 30 M (29,5 nbmkB/M Ha pacctosaumn 30 M)
C) Jlmama3oH 4acTOT, HE BKJIIOYAIOIINI YKa3aHHbIHM BBIIIE JMAMa30H YaCTOT:
200 mxB/Mm Ha paccrosaun 30 M (46,0 1bmkB/M Ha paccrostaun 30 M)
2) OpueHTHPOBOYHBIH LIEIEeBOH Npeaes U3TydaeMoro yMa 0 MarHUTHOMY I1OJII0
a) Jlmamason yactot BIID (nuamna3oH 4acToT, UCTIOIb3YEMBbIid ISl IepeIaul SHEPIHH )

MomHocTh Iepenaun — 3 kBT: 97,5mkA/M na paccrosann 30Mm (39,8 ibMkA/M  Ha
paccrostanu 30 M)

MomHocts epefaun — 7,7 kBt: 156 MkA/Mm Ha paccrosamn 30wMm (43,9 nbMkA/M  Ha
paccrostanu 30 m)

b) HMuamason wyactot 526,5-1606,5 I'11:
0,0796 MxA/Mm Ha pacctostann 30 M (—22,0 nbMkA/M Ha pacctostaun 30 M)
€) Jlmama3oH 4acTOT, HE BKJIIOYAIOIINH YKa3aHHbIH BBIIIE JHAMA30H YaCTOT:

0,531 mxA/m Ha paccrostaun 30 M (5,51 1bMkA/M Ha paccTosHun 30 M)

3.2 Hpezle.n JJIA MOOMJILHBIX H MEPEHOCHBIX yCTpOﬁCTB, B KOTOPLIX UCIOJIB3YETCH TEXHOJOIUA HaA
OCHOBC¢ MAarHUTHOI'0 P€30HAHCa

OpHeHTHUPOBOYHBINA IIENIEBOW MpeAeNl H3ydaeMoro Imyma s auanazoHa vactotr BIID Obur mpemnmoxkeH
Ha OCHOBE PE3yJIbTaTOB M3MEpEeHHs pa3paboTaHHbIX cucteM bIID. OpHeHTHPOBOYHBIN Mpeen 3Tyd4aeMoro
mryma JUisi Ipyroro JIuana3oHa 4acTOT ObUI MpeUIoKeH Ha OCHOBE perjaMeHTa paauocBsa3u SmnoHuw,
NPUMEHSIEMOr0 B OTHOIIEHMHM HWHAYKIUOHHOTO OO0OpYNOBaHMS Ui NPUTOTOBICHUS TNHIIM  Kak
pacrpocTpaHEeHHOM 00J1aCTH IPUMEHEHISI MAaTHUTHON WHTYKITHH.
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1) OpHUEHTHPOBOYHBIN LIEJIEBOM MPEAE U3Ty4aeMOro IIyMa o 3JIeKTPUIECKOMY OO
a) Jlmamason vactot BIID (muamna3oH 4acToT, UCIOIb3YEMbIi IS TIEPEAadr SHEPIUH):
100 mB/m na paccrosuuu 30 m (100 nbmkB/m Ha paccrostaumn 30 m)
b) HMuamason wactot 526,5-1606,5 I'11;:
30 mxB/m Ha paccrosauu 30 M (29,5 nbMkB/M Ha paccTosamm 30 M)
€) /lmama3oH 4acToT, HE BKIIFOUYAFONIMI YKA3aHHBIN BBIIIC AUAITA30H YaCTOT:
100 mxB/m Ha paccrostann 30 M (40,0 1bMkB/M Ha paccTosaun 30 M)
2) OpHEHTHPOBOYHBIN IIEJIEBOH Mpees N3TyJ4aeMoro IyMa 0 MAarHUTHOMY TIOJTIO
a) Jlmamason yactor BIID (nmuana3oH 4acToT, UCMIOIB3YEMBbI JUIS TIEpeAadn SHEPIUH):
265,3 MxA/m Ha paccrosaun 30 M (48,5 nbMkA/M Ha paccTossHud 30 M)
b) HMuamason wactot 526,5-1606,5 I'1;:
0,0796 MmxA/Mm Ha pacctosiann 30 M (—22,0 nbMkA/Mm Ha pacctostaun 30 M)
€) /luama3oH 4acTOT, HE BKIIFOUAFONIHIA YKA3aHHBIN BBIIIE AUAITA30H YaCTOT:

0,265 mxA/m Ha paccrostaun 30 M (—11,5 abMkA/M Ha pacctosiaun 30 M)

3.3 IIpenen pjisi OLITOBBLIX IPUOOPOB, B KOTOPBIX HCIOJIb3YETCS] TEXHOJIOTUSI HA OCHOBE MATHUTHOM
HHIYKIUU

OpHEeHTHUPOBOYHBIN IEEBOM MpeeN W3IydaeMoro IryMa Aiis auama3oHa yactotr bBIID Obur mpeminoxen Ha
OCHOBE pEe3yJIbTaTOB M3MEpeHUsl pa3paboTaHHbIX cucTeM BIID. OpueHTHUPOBOYHBIN Tpeaes U3IydacMoro
mryma Juisi Ipyroro JIuamna3oHa 4acToT ObUI MpeIIoKeH Ha OCHOBE perjaMeHTa paanocBs3u SmonHuw,
NPUMEHSIEMOr0 B OTHOIIEHMHM WHAYKIHMOHHOTO OO0OpYyZOBaHMS Ui NPUTOTOBICHUS INHIIM KAk
pacnpocTpaHeHHON 00J1acTH MPUMEHEHHUS MarHUTHOW MHIYKLKH.

1) OpueHTHPOBOYHEIH LIeJIeBOH Tpeaes U3Iy4aeMoro IIyMa 10 3JICKTPUYECKOMY OO
a) Jlmamason vactot BIID (1uamna3oH 4acToT, UCIIOIb3YEMbIi IS TIEPEAadr SHEPTUH):
1 mB/m Ha paccTossanmn 30 M (60 nbMkB/M Ha paccrosHum 30 M)
b) HMuamason wactor 526,5-1606,5 I'11:
30 mxB/m Ha paccrostauu 30 M (29,5 nbmkB/M Ha pacctosaumn 30 M)
C) Jlmama3oH 4acTOT, HE BKJIIOYAIOIINI YKa3aHHbIH BBIIIE JMAMa30H YaCTOT:
173 mxB/m Ha paccrosiauu 30 m (44,8 nbmkB/m Ha paccrosiaiu 30 m)
2) OpueHTHPOBOYHBIH LIENIEeBOH Mpeaes U3TydaeMoro yMa 0 MarHUTHOMY I1OJII0
a) Jwmamason yactot BIID (Auama3oH 4acTOT, UCIIOIB3YEMBIH IS TIEPeIaud SHEPIHH):
2,66 MxA/m Ha pacctosiaun 30 M (8,5 nbMkA/M Ha pacctosiaun 30 M)
b) duamason wacrtor 526,5-1606,5 xI'i1:
0,0796 MxA/Mm Ha pacctostann 30 M (—22,0 nbMkA/M Ha pacctostaun 30 M)
€) /lmamasoH 4acToT, HE BKIFOUAFOIIMI YKAa3aHHBIN BBIIIE AUAIIA30H YaCTOT:

0,459 mxA/m Ha paccrostauu 30 M (—6,7 1bMkA/M Ha paccrosiaun 30 M)

34 Hpezle.ﬂ IJIA MOGI/I.JII)HI)IX n l'lepeHOCHl)IX yCTpoﬁCTB, B KOTOpI)lX I/IC]'[O.]'lb3yeTCH TEXHOJIOT'UA HA
OCHOBE €eMKOCTHOM CBSI3H

OpHEeHTUPOBOYHBIN IIENIEBON TpeAesl M3IIydaeMoro Imyma Juis auanazoHa vactotr BIID Obur mpemnosxkeH
Ha OCHOBE PEe3yJIbTaTOB M3MEpEeHHs pa3paboTaHHbIX cucteM bI1D. OpHeHTHPOBOUHBIN MpeAeT N3Ty4aeMoro
IIyMa Juis JPYroro Juama3oHa 4YacToT ObUI MPEJIOKEH Ha OCHOBE perjiaMeHTa paauocBs3u SmoHuw,
MPUMEHSIEMOT0 B OTHOIICHWM WHIYKIIMOHHOTO OOOpYZOBaHWS JUIsi TPUTOTOBICHUS THUINA Kak
pacrpocTpaHEeHHOM 00J1aCTH IPUMEHEHISI MAaTHUTHON MHTYKITHH.
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1) OpHUEHTHPOBOYHBIN LIEJIEBOM MPEes U3Ty4aeMoro IIyMa Mo 3JIeKTPUIECKOMY TTOITI0
a) Jlmamason vactot BIID (muamna3oH 4acToT, UCIOIb3YEMbIH JUTS TIepeaadn SHEPIUH):
100 mxB/m na paccrostanu 30 M (40 nbmkB/M Ha paccrosaun 30 M)
b) HMuamason wactot 526,5-1606,5 I'11;:
30 mkB/m Ha paccrosauu 30 M (29,5 nbMkB/M Ha paccrosauun 30 M)
€) /lmama3oH 4acToT, HE BKIFOUYAOIIMI YKA3aHHBIN BBIIIC AUATIA30H YaCTOT:
100 mxB/m Ha paccrostanu 30 M (40 n1bmkB/M Ha paccTosauu 30 M)
2) OpueHTHPOBOYHBIH [IENIEeBOH Tpeie U3ITyIaeMoro IIryMa 0 MAarHUTHOMY TTOJIIO
a) Jlwmamazon yactot BIID (nuana3oH 4acToT, UCIOIB3YEMBbI JUIS TIepeadu SJHEPIUn):
0,265 mxA/m Ha paccrosand 30 M (—11,5 nbMkA/M Ha paccrosauu 30 M)
b) HMuamason wactot 526,5-1606,5 I'1;:
0,0796 MmxA/Mm Ha pacctosiann 30 M (—22,0 nbMkA/Mm Ha pacctostaun 30 M)
€) /luama3oH 4acTOT, HE BKIIFOUAFONIHMIA YKA3aHHBIN BBIIIC AUATA30H YaCTOT:

0,265 mMxA/m Ha paccrostaun 30 M (—11,5 nbMkA/M Ha pacctosiHuu 30 M)

4 Pe3yabTaThl H3MepeHHUsl U3J1y4aeMOro IyMa 1 LyMa IPOBOAMMOCTH

[IpuBomsiTCs pe3yNbTaThl U3MEPEHUS H3TYy4aeMOro IIyMa M IIyMa MPOBOJMMOCTH U OIMHUCHIBAIOTCS
COOTBETCTBYIOIIME HW3MEpeHUus s Kaxnoi cuctembl BIID. Mamepsiembie cuctemsr bBIID  sBusroTcs
WCIIBITATENIbHBIM 000py0BaHHEM U 000pyIOBaHHEM Ha 3Tarie pa3paboTKu.

41 Cucrema BIID nas 3apsiaxu M

1) Oomme cBeneHust 00 NCNBITATEIBLHOM 000PYA0BAHUH

J1st faHHOTO M3MEPEHUsI OBLIIM MOATOTOBJICHBI J1BA 3K3EMILISIPA UCTIBITATEILHOIO 000PYAOBaHHMS, TOKa3aHHBIE
B Tabmuue A3-1. B ucnbitarensHoMm obopynoBanun A wactora BIID paBna 120 kI'm u ucmonb3yrorcst
TUTaHApHBIE KPYTOBbIE Mepearoiias ¥ npuemMHas oOMoTkU. B ucrsitatennbHOM 000opynoBanuu B yactorta BI1O
paBna 85 k['11 1 UCTIONB3YIOTCS OOMOTKH COJICHOMTHOTO THTIA KaK B MepeiaTurKe, TaK U B IpueMHuKe. Kpome
TOro, WCIBITaTeIbHOE O0OpYyZOBaHHE B BriIOYaeT YCTPOWCTBAa JJsl IOJABJICHUS T'apMOHHYECKHX
coctaBistomux 4actoTel BIID  Oomee Beicokoro mopsiaka. Dororpadmu  KaxIoro SK3eMIuIspa
WCIIBITATEIbHOTO 000pyAOBaHuUS NpUBeAeHBI Ha pucyHKax A3-9 u A3-10 coOTBETCTBEHHO.

TABJIMLIA A3-1

Oomme cBeeHust 00 NCNBITATEILHOM 000PYAOBAHUM /151 3apsAaKku DM

Cuctema BITD 3apsaxa OM
Texnonorus BITD MarauTtHeIi pe3oHaHC
Yacrora BIID Hcnerratensaoe obopynoanne A 120 I’y

Hcnrerratensaoe obopynoanne B 85 kI'ng

Ycenosust BIID MomnocTs nepeaauu 3 kBt
Paccrosnue nepenaun sHepruu 150 mm
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PUCYHOK A3-9

HUcnbiTaTebHOE 000py10BaHMe A

§ e TEEE

Mmuranms Ky30Ba aBTOMOOMIIS

Ilepenaromast 06MOTKa (IUTaHAPHOTO KPYrOBOTO THIIA)

Report SM.2303-A3-09

PUCYHOK A3-10

HUcnbiTaTebnoe o6opyaosanue B

Vmuraims Ky30Ba aBTOMOOWIS

BouipsiMutess ¥ coracyromas ners
IMepenaromas 0OMOTKa (COJICHOUJHOTO THIIA)

Report SM.2303-A3-10
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2) H3ayuaempblii mym

N3mepennst u3my4aeMoro Imyma OT KaXIOTro SK3eMIDISpa WCIBITATEIbHOTO 00OPYIOBaHHUS MPOBOIMIINCEH B
JKpaHUPOBaHHOU 06€33X0BOH Kamepe. PaccTostare n3amepenns cocrapiseT 10 m. [IpuBoanuTcs HanpsHKEHHOCTH
nmoJist Ha pacctossHuM 30 M, KOTOpas MOJy4YaeTCst O CICIYIOIIEMY PaBUy MepecueTa, OmyOIMKOBaHHOMY B
permamMenTe paguocBs3u SInoHny.

[Koaddutment ocnabieHust ¢ yaeToM W3MeHEHUs paccTosHus m3meperus ¢ 10 M 1o 30 M|

Yacrote! HIKE 526,5 K11 1/27

526,5-1606,5 kI'u: 1/10

Yacrorsl Beime 1606,5 kI'uu 7o 30 MI':  1/6
PesynbTarel n3aMepenus B nuamna3oHe yactot oT 9 k[ qo 30 MI'y moka3ansel Ha pucyHkax A3-11u A3-12.
Ha pucynke A3-13 npuBoauTCsl pe3ysibTaT M3MEPEHUs TApPMOHHUYECKUX COCTABIISIIOIIUX OoJiee BBICOKOTO
MopsiiKa JUIsl  KaXKJOTO DK3EMIUIAPA WCIBITATEILHOTO O00OPYAOBaHHSA. Pe3ynmbTaThl 3THUX HM3MEpEHUI
MOKAa3bIBAIOT, YTO UCIIBITATENILHOE 000pYI0BaHNE B yIOBIETBOPSET OPUEHTHPOBOYHOMY IIEJIEBOMY TIPEIEITY
u3Iy4aeMoro myma. lcnelTarensHoe 00OpyAoBaHHE A YIOBJIETBOPSIET OPHEHTHPOBOYHOMY IEJIIEBOMY
npeneny st 4actoTel BIID u He ymoBieTBOpSeT OpPUEHTHPOBOYHOMY IIEIEBOMY Ipeneny AJsl APYroro

nuana3oHa 4acToT. OMHAKO TPENCTABISETCS, YTO MPU BKIIOYEHHH IOAXOSAIINX yCTPOWUCTB IMOJIABICHUS
BBICOKOYACTOTHOT'O IIyMa MOXKHO TOOUTHCS COOJIIOICHHSI OPUEHTHUPOBOYHOTO LIEIEBOT0 MIPE/Iea.

Pesynbrarel n3mepenus B quama3one yactot ot 30 MI' no 1 I'T'n moka3ansl Ha pucynkax A3-14 u A3-15.

PUCYHOK A3-11

H3nyyaemslii IIyM HCNIBITaTeILHOT0 060pynoBanus A (9 kI'u — 30 MI'u, nuxoBoe 3HaYeHue)
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40 <= MarnutHoe nosue Hy
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é =z IIym ot apyroro o6opynoBaHus = Lenesoii npexern
2% 40
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G |
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E 2
%8 -20
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Ss
jan}
-40
-60
1kl 10 k' 100 kI'g 1Ml 10 MI'n

YacTtora

Repnort SM.2303-A3-11
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PUCYHOK A3-12
M3ay4daemblii lyM HcnbITaTe1bHOr0 060pyaoBanus B (9 kI'u — 30 MI'u, nukoBoe 3HaueHHE)
60

Llym ot gpyroro o60opyaoBaHus — Marnumsoe none Hx
40 | ~— MarnutHoe none Hy
~— IleneBoii npenen
20
0
=20
—-40
-60
1kl 10kl 100 1 MI'a 10MTI'g

YactoTta

Report SM.2303-A3-12

PUCVYHOK A3-13

Pe3ynbTaThl H3MepeHHsI TADMOHHYECKHX COCTABJISIOMIMX (ojiee BHICOKOr0 MOPsIIKa
(KBa3UIMKOBOE 3HAYEHME)

’ Yacrtora BIID UcneiTareapHoe
obopyznoBanue B
HcnbitarensHoe
obopynoBaHne A
W uicrora B1d
’ 5-1
. 4-5 .
2o g [ |
4-5
5-51
&
0 100 200 300 400 500 600 700

Yacrora (k['w)

Report SM.2303-A3-13
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PHUCVYHOK A3-14

H3nyyaemslii lyM HCNbITaTeILHOTO0 06opyaoBanus A (30 MI'u — 1 I'T'y, nukoBoe 3Ha4eHHe)

Harnpsi;keHHOCTB 3JIEKTPHYECKOTO T10JIs

70

Ha paccrosHun 10 M (1BMKA/M)

80

== DnexTpnyeckoe noie Ex
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Yacrora (k')

ReportSM.2303-A3-14

PUCVYHOK A3-15

H3nyyaemslii liyM HenbITaTeAbHOro o6opyaoanus B (30 MI'y — 1 I'T'u, nukoBoe 3HayeHuUe)

Hanpsi’keHHOCTb 2JIEKTPHYECKOTO OISt
Ha paccrosuuu 10 M (1bMKA/M)
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s JnieKkTpHYCCKOE none Ex

70
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Report SM.2303-A3-15
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3) IIIym npoBoauMoCTH

PesynpraTtel m3mepeHus mIyma MpoBOAMMOCTH B amanazoHe dacToT oT 30 MI'm mo 11Tm moxazaHs
Ha pucyHkax A3-16 u A3-17.

PUCVYHOK A3-16

IIIyM npoBOAMMOCTH UCHIBITATEIbHOr0 00opyaoBanus A (9 kI'u — 30 MI'u, nuKkoBoe 3HaYeHHE)
120
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40
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Hanpsxxenue myma nposoaumocty (1bmkB)
-
S

1 k' 10 k' 100 k' 1 MI'n 10 MI'

Yactora

Report SM.2303-A3-16

PUCYHOK A3-17

IIIyM npoBOAMMOCTH HCHBITATEIbHOT0 000pyaoBanus B (9 kI'n — 30 MI'u, nukoBoe 3Ha4YeHHe)
120

100
80
60
40

20

Hanpsixenune uyma npoBoaumocTd (1 bvkB)

1 k' 10 k't 100 kT'ut 1 MI'u 10 MI'

Yacrora

ReportSM.2303-A3-17
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4.2 MoOnibHbIe W NIEPEHOCHBIE YCTPOCTBA, B KOTOPBIX HCHOJb3yeTCs TEXHOJOrHsi HA OCHOBe
MATHUTHOTO Pe30HaHCca

1) Oo0mme cBeneHust 00 NCNBITATEIBLHOM 000PYA0BAHUH

B Ttabmune A3-2 npuBeneHbl OO0IUEe CBEJCHHS 00 HCHBITATEIEHOM OOOpPYIOBAaHUM JJISI MOOWJIBHBIX W
MEPEHOCHBIX YCTPOUCTB, B KOTOPBIX MCIIONB3YETCsl TEXHOJIOTHSI HA OCHOBE MAarHUTHOTO pe3oHaHca. YactoTa
BIID paBna 6,78 MI'u. Ha pucynke A3-18 uzoOpaxkeHa THIIOBas CTPYKTypa OOMOTKH Ui AaHHOTO
UCTIBITAaTEIFHOTO 000PY/I0BaHHS.

JlanHast cTpykTypa OOMOTKH HaxXOAMTCS BHYTPHM H3MEPSEMOTO IEPEHOCHOTO YCTPOHCTBAa. MOIIHOCTH
nepeaayy JaHHOTO HCIIBITATENbHOTo 000pyAoBanus coctapisieT 16,8 Bt. B mpuBeaeHHBIX HUKE pe3ybTaTax
M3MEpEeHHsI MOIITHOCTh Niepenaun npeodpazopana B 100 B, a paccrosiHue n3Mepenus nmepecuntaHo B 30 M ¢
UCTONb30BaHueM KoddduieHTa nepecyera, ykazanHoro B myHkTe 4.1 (2). OTMeTHM, YTO UCHIBITATEIHLHOE
000py10BaHHE HE COAEPKUT YCTPOMCTB MOAABICHUS] TAPMOHUYECKUX COCTABIIAIOMINX 4acToTel BIID Gonee
BBICOKOT'O TIOPSKA.

TABJIULIA A3-2

Oo0mme cBeieHus 00 MCNBITATEIHLHOM 000PYA0BAHUM /151 MOOMJIBHBIX U NEPEHOCHBIX YCTPOICTB,
HCIIO/IB3YIOIIMX MATHUTHBIN pe3oHaHC

Cucrema BI1D MooGunsHbIe ycTpoiictBa u UT-ycTpoiicTBa
Texuonorus bI1D MaruuTHsbIi pe3oHaHC
Yacrora BIID 6,78 MI'1g
Ycnosus BIID MoumurHocTs nepeaauu 16,8 Bt
PaccrosiHue nepenaun sHEPriuy HECKOJIBKO CAHTHMETPOB

PUCVYHOK A3-18

Tunosasi CTpyKTypa 00MOTKM HCIIBITATEILHOT0 000PY10BaHMS ISl MOOMJIBHBIX U MIEPEHOCHBIX YCTPOIiCTB,
UCIOJIb3YIOIHMX MATHUTHBII pe30HaHC

IIpuemHast oOMoTKa

PY-kabetb, MOABOAMMBIL __ 110 x 110 mm

K IPUEMHON 00MOTKE

PY-kabenb, MOABOAMMBIH _

o . CTHpOJIBHBI NIEHOIIACT
K nepenaromei ooMorke

| Iepenaromas ooMoTKa
—an 165 x 165 Mm

Report SM.2303-A3-18

2) H3ayuaemMplii mym

W3mepennst m3myyaeMoro ImymMa OT HUCHBITATEILHOTO OOOpYIOBaHMsS MPOBOJWINCH B 3KPaHUPOBAHHOU
0e33x0Bol Kamepe. Pe3ynbTarel uamMepenus B auamnazone yactot ot 9 kl'1 1o 30 MI't, ot 30 MI'y o 1 I'Tnt
u or 1Ty mo 6 I'Tu nmokasansl Ha pucynkax A3-19, A3-20 u A3-21 coorBerctBeHHo. Kpome Toro,
Ha pucyHke A3-22 NPUBOIUTCS PE3yJIbTaT HM3MEPEHHUsS T'apMOHUYECKHX COCTABJIAIONIMX 00Jiee BBICOKOIO
MOpsIJIKa JAHHOTO HCIBITATENBHOTO oOopynoBanus. [lo pe3ymbTaTam 3TUX HM3MEpPEHHH YCTAaHOBJIEHO, YTO
JIAHHOE HCITBITATEIbHOE 000PYyIOBAHUE YJIOBIECTBOPSAET OPUEHTHPOBOYHOMY IIEIEBOMY TIpeIeiy H3Iy4aeMoro
nryma it 9actoTsl BI1D. Kpome Toro, mpusHano, 9to Ha yacToTax Beimie 1 [T mrym u3mydeHus OTCyTCTBYET.



HanpsbkeHHOCTS MarH UTHOTO Touist Ha pacctostann 30 M (abMkA/M)
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PUCVYHOK A3-19

M3ay4aemblii yM HenbITaTeIbHOro 060pyaoBanus (9 kI'uy — 30 MI'ny, nukoBoe 3Ha4YeHHe)
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Yacrora

Report SM.2303-A3-19

PUCVYHOK A3-20

H3ayyaemplii ym ucnsiTaTe1sHOro ooopyaosanus (30 MI'u — 1 I'T'u, nukoBoe 3HAUEHHE)
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Report SM.2303-A3-20
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PUCYHOK A3-21

M3ay4yaemblii lyM HenbITaTe1bHOro 06opyaoanus (1-6 I'T'u, nukoBoe 3Ha4eHne)
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RenortSM.2303-A3-21

PUCYHOK A3-22

Pe3yabTaThl H3MepeHHs TAPMOHMYECKHX COCTABJISIIONIMX 00/1ee BLICOKOIO MOPSIIKA
(KBa3UNMKOBOE 3HAYEHME)
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Report SM.2303-A3-22
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3) IIIym npoBoaumMocTH

PesynbTarthl M3MepeHUs IIymMa MpoOBOAMMOCTH B auamazoHe vactoT oT 30 MI'm go 1TTn mokasaHbl
Ha pucyHke A3-23.

PUCYHOK A3-23

IIIymM npoBoIMMOCTH HCIBITATEILHOT0 000PY10BAHUS
(9 kI'y — 30 MI'u, nUKOBOE 3HAYEHME)
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Report SM.2303-A3-23

4.3 BbiToBBIE MPUOOPHI, B KOTOPBIX HCHOJIb3YeTCsl TEXHOJIOTHSI HA OCHOBE MATHUTHOH MHIYKIMH
1) Oo0mme cBeeHust 00 NCNBITATEILHOM 000PYA0BAHUM

B Tabmune A3-3 npuBeneHbl o01ue cBeeHns 00 UCTIBITATeIhHOM 000PYI0BaHNH 7Sl OBITOBBIX MPHUOOPOB, B
KOTOPBIX HUCIIONIB3YETCSI TEXHOJIOTHSI Ha OCHOBE MarHUTHOW MHAYKUWHU. B 310t cucteme BIID umerorcs nse
CTPYKTYpBI OOMOTOK, MoKa3aHHbie Ha pucyHke A3-24. Yactora BIID pasna 23,4 k't u 94 x['u. MomHoCcTH
nepenaun paBHBl 1,5 kBT anms ucneltatensHoro obopynoBaHus A u 1,2 kBT g8 BcmBITaTenhHOTO
obopynoBanuss B coorBercTBeHHO. PaccrosiHne w3mepeHus mnepecuntaHo B 30 M C HUCIOJIb30BaHHEM
kod(dumenta nepecuera, ykazanuoro B myHKTe 4.1 (2). OTMeTnM, 94TO 3TH 1B IK3EMILISAPA UCTILITATETLHOTO
000pyI0BaHMs BKIIIOYAIOT YCTPOMCTBA MOAABJICHUSI TAPMOHUYECKUX COCTaBISOIMX dacToTsl BIID Gomee
BBICOKOT'O TIOPSIIIKA.

TABJIMLIA A3-3

Oo0mme ceeeHust 00 NCNBITATEJIHLHOM 000PYAOBAHUHM 1JIsl OBITOBLIX PUOOPOB,
HCMOJIB3YIOIIUX MATHUTHYI0O MHAYKIUIO

Cuctema BIID BrIToBBIE TIPHOOPEI
Texnomorust BITD TexHoyorusi Ha OCHOBE MarHUTHOW UHJTYKLIUK
Yacrora BIID HUcnriTarensHoe obopynosanue A 23,4 k'

HcneiratensHoe o6opynoBanue B 95 xI'ny

Ycenosust BIID MormHocTh nepeauy (UcIbITaTensHoe obopynoBanue A) 1,5 kBt
MormmHocTh nepenauu (McnbiTaresibsHoe obopynoBanue B) 1,2 kBt
Paccrosinue nepenaun sHeprun MeHee 1 cm
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PUCYHOK A3-24

TunoBbie CTPYKTYPbI 00MOTKH HCIILITATEILHOT'0 000py/A0BaHusl IJIsl OBITOBBIX IPUOOPOB,
B KOTOPBIX HCIOJIb3YeTCsl TeXHOIOTHsl HA 0CHOBE MATHUTHOMH HHAYKIUH

@ Crpykrypa 0GOMOTKH HCTIBITATEILHOTO 06OPYIOBAHHSA A En mm.: M
2 Ipuemuas
OpHaKoBBIE : — i OOMOTKA —
0OMOTKH HC- ™ T — 4
Tonb3yioTea o S5 o = =0 —
A1 TIepenaiu 2 IMepenaromas
H mpuema obMoTKa
¥ Crpykrypa 0GOMOTKH HCTIBITATEILHOTO 060py0BaHus B Em mv.: M
| Buz cBepxy | | Buz cOoky
_ IIpuemnas
........................... oOMOTKE _ __ __.
IMpuemnas E E
ooworca |1 [ ——
4 H
L N} ]
i—N-_NB-__N__¢§
! Ilepenaromas | 1200 Br (300 Br x 4) ;
| | . o6morka T Dt e Ty
-~ ________ . ________ . Ilepenaromas
20 1200 Br (300Bt x 4) obMmoTKa
* MarHuTHBIi Marepuai KpemuTcs Bo3JIe Nepenaromei 1 npueMHOH 0OMOTOK

Report SM.2303-A3-24

2) H3ny4yaemplii mym

Nsmepennst u3my4aeMoro Imyma OT KaXAO0ro SK3eMIDISpa UCIBITATEIbHOTO 00OPYIOBaHHUS MPOBOIMINCH B
SKpaHUPOBAHHON 0e339X0Boil kamepe. Pe3ynmbraTel m3aMepeHus B quana3one 4yactoT oT 9 k' mo 30 MI'n
Mmoka3zaHbl Ha pHUCyHKax A3-25u A3-26 11 KaxJIoro SK3eMIUIApa HCIBITATEIBHOTO 000pYyIOBaHMUS.
Wsmepennst B auamasone vactor oT 30 MI'm mo 11T npoBoamnuchk TONBKO [ WCHBITATEILHOIO
oOopynoBanust A. [lanHbId pe3ynbTaT MokasaH Ha pucyHke A3-27. Ilo pesynbratam 3THX H3MEpPEHUH
YCTaHOBJIEHO, YTO 3TH J[Ba IK3EMILISPA UCTIBITATEILHOTO 000PYIOBaHUS yIOBIETBOPSIOT OPUEHTHPOBOUYHOMY
LIEJICBOMY Tpeeily U3Iy4aeMoro myma Jyis 4actoTel bI1D u Ooiee BBICOKUX 4acToOT.
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PUCVYHOK A3-25

H3nyyaeMblii IIyM HCNIBITATEILHOI0 000pPYy10BaHUSA A
(9 xI'y — 30 MI'u, KBa3UNMKOBOE 3HAYEHHE)

[leneBoii npenen

\

# Pamounas anTeHHa TOpPH30HTAJIbHASA

A PamouHas aHTeHHA BEpTHKaJIbHAA

\
\

(1 MB/AM)30 M

AM-pn..m
520,5-1800,5 kT'tx /

\

(173 MxB/m) 30m (1.5 kB®) (173 MxB/M)30M (15 kBY |
_ W S 1,-a-‘.-¢->44<->‘-—-‘--<
1 ! 1
x 1 (30 MkB/M) 300
- L L R 1
M a ' :
* ! !
‘ - ‘ 1 )
o P \
+ $dead e - 4 -k - - i -
“ e Y \
& i 14| i 1
20 k' 100 k' 200 kI'1x 500 k' 1 MI'g 3MIn5MIn 10 My 30 MI'g
YactoTa

PUCYHOK A3-26

Report SM.2303-A3-25

H3ny4yaemslii IIyM HCNIBITaTeILHOIO 060pyroBaHus B
(9 xI'y — 30 MI'u, KBa3UNMKOBOE 3HAYEHHE)

Ienesoit npeznen

Yactora

E 100 ’ U CIIBITATe I bHOE // 4 # Pavounas aHTeHHA FOPH3OHTAIbHASA
[22) 000 pyAO0BaHHC B / A PamouHas aHTCHHA BEPTHKAILHAA
EEJ Yacrora BITD / [ \
£ 30
z = 7 [ \
G /
E (1 MB/m) 30M \
=
2 @ Y >
s : (155 MkB /m) 30-M (1 2 kB3 AM-panuosBianue (155 McB/M)30-M (1.5 kB
ST S EERNCNEE, sy i i wil 0 SESORERSelanieces i
g 40 . v . -
5} ' (30 MxB/M) 30Mm a
8 3 : H 3
g i | ;
s f 1 !
5 [ (1} ]
E [ v '
=} N 1° 1
20 xI'n 100 kI'n 200 k' 300k 500 k' | M 10 MI' 30 MI'

Report SM.2303-A3-26
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3)

Pe3ynpratel m3MepeHHs IIymMa MPOBOAMMOCTH B nuamna3zoHe 4actoT oT 9 kl'm mo 30 MI'm moxazaHsr

Otyer MCD-R SM.2303-3

PUCVYHOK A3-27

H3nyyaeMblii IIyM HCNIBITATEILHOI0 000py10BaHUSA A
(30 MI' — 1 I'T'u, KBa3UNMKOBBIH YPOBEHb)

100

&

80

60

40

20

Hanpsokeroc s 1€ KTpH yeckoro nosst (abMkB/m (10 m))

IIym npoBoaumocTH

Ha pucyHke A3-28.

Hanpsisxkenune myma nposoaumoctu (1bMkB)

HcenbiTarensHoe
obopyoBanue A

30 MI'

100 MI'n

YacTtora

PUCVYHOK A3-28

200 MI'n

IIyM npoBoAMMOCTH HCHIBLITATELHOI0 000PY10BAHUSA A
(9 xI'y — 30 MI'u, KBa3UNMKOBOE 3HAYEHHE)

130

UcnbiTaresbHoe
obopyroBanue A

-

120

400 MI'm 600 MI'n

1TTu

Report SM.2303-A3-27
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60
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40

30

44 43
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10 xI'g
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526,5 xI'm | MI'g

Yacrtora

S5MIy 10 MI'g

30 MI'y 1TT

Report SM.2303-A3-28
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4.4 MoOnibHbIe W NEPEHOCHBIE YCTPOIicTBAa, B KOTOPBIX HCHOJb3yeTCsl TEXHOJIOTHSI HA OCHOBE
€MKOCTHOIi CBSI3H

1) Oo0mme cBeneHust 00 NCNBITATEILHOM 000PYA0BAHUH

B Ttabmune A3-4 npuBeneHbl O0IUe CBEJCHHS 00 HCHBITATEILHOM OOOpPYIOBAaHUM JJIsI MOOWJIBHBIX W
MEPEHOCHBIX YCTPOWCTB, B KOTOPBIX HCIOJB3YeTCSI TEXHOJOTHUS HA OCHOBE EMKOCTHOH CBSI3H.
Ha pucynkax A3-29 u A3-30 nzo0paxeHbl HCIIBITATEIbHOE 000pyIOBaHUE s TAHHOTO U3MEPEHUS U OJIOK-
cxema cuctembl BIID coorBerctBenHo. Yacrora BIID paBna 493 x['m. MomrHoCTs mepenadn COCTaBISET
MakcumyM 40 Br. OTMmeTuM, 4TO AaHHOE HCIBITATeIbHOE OOOPYAOBaHHE COOTBETCTBYET MAaKCHMAIIbHO
BO3MOXXHOMY KOJINYECTBY TPeOOBaHHUI K KOMMEPUYECKUM MPOAYKTaM, B TOM YHCJIE K KOHCTPYKIIMHU 3aIlIUTHOTO
9KpaHa JUIs NOAABICHHS U3TYyYeHUSI 1 TApMOHWYIECKUX COCTABIIIONINX OOJIee BEICOKOTO MOPSIKA.

TABJIMLIA A3-4

Oo0mme cBeieHns 00 MCNBITATEIBLHOM 000PYAOBAHUM JAJISI MOOMIIBHBIX U NEPEHOCHBIX YCTPOIHCTB,
B KOTOPBIX MCMHOJIb3YeTCsl TEXHOJIOTHSI HA OCHOBE eMKOCTHOM CBSI3H

Cucrtema BIID MobwunbHbIE ycTpoiicTBa 1 ycTpoiictBa UT

Texnonorus BIID CBS13b 10 DJEKTPUUECKOMY TOJIIO

Yacrora BIID 493 k'

Ycnosus BIID MormHocTs nepenayn Makcumym 40 Bt
PaccrosHne nepenadyn SHEPTUU 2 MM

PUCVYHOK A3-29

HcnbiTaTenbHOe 000py10BaHUE 118 MOOMIIBHBIX H IEPEHOCHBIX YCTPOIiCTB,
B KOTOPBIX HCMO/Ib3yeTCsl TEXHOJIOTHsI HA OCHOBE eMKOCTHOIi CBSI3H

ITepenaua
SHEPIHUH

A nanTep nepe- \ -\ 300 MM
MEHHOTO TOKa

Report SM.2303-A3-29
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PHMCYHOK A3-30

Baok-cxema cucrembl BITD 1181 MOGMIIBLHBIX H IEPEHOCHBIX YCTPOIiCTB,
B KOTOPBIX HCIO/Ib3yeTCsl TEXHOJIOTHsI HA OCHOBE eMKOCTHOIi CBSI3H

Ananrep nepe-

MEHHOTO TOKa
Bxox o
TIOCTOSTHHOMY TOK

3ammra ot
TIe pe HaIpSIKe HUST

Baok
yIpaBIIeHUS

HuBeptep IToBbumarommii
(YCHITHTEIB) TpaHc hopmarop,

Hznyuyaemblii iym

R

OnexTpon I

VWA

Monyns npueMHHKa

IMonmwxaromuii Bempsimis-
TpaHc(opMarop |  Iomas Lelb

Perynstop
HaIpsIKe HUst

I/ISMepeHI/IH n3jryqya€Moro 1mymMa OT HJaHHOI'0 HUCIBITATEIIbHOTO

SKpaHUPOBAHHOHN 0e37X0BOU Kamepe. Pe3ynbTathl n3Mepenns B nquana3one 9actoT oT 9 kI'm mo 30 MI'm, ot
30MI'n o 1 Ty ot 1 I'T mo 6 I'T'y moka3auel Ha pucyHkax A3-31, A-32 u A3-33 COOTBETCTBEHHO.
Kak nmokaspIBatoT pe3ysbTaThl U3MEpPEHHs, NpUBEACHHbIE Ha pUcyHKe A3-31, M3mydaeMblid IIyM MEHbILE
OpPHEHTHUPOBOYHOTO IEJIEBOTO Mpeesia, YTO MOXKET OBITH CBS3aHO C HCIIOJIB30BAHHEM CPENICTB TOABICHUS

W3JIy4CHHUS.

s 838 8 828 3 88 8

Hanpsbke HHOCTh 3 JiE KTPUYE CKOTO 110151 Ha paccrosiinu 3 M (1B (MxB/M))
S o

PUCYHOK A3-31
H3nyuaemslii mym (9 kI'n — 30 MI'n, nukoBoe 3HaueHuUe)

Ilenesoii npenen
Pamounas anrenna X'

IukoBoe 3HauCHME

3 m (1b(MkB/m))

= =
S
4

BBAL1 ettt iy

,01 0,10 1,00 10,0

Yacrora (MI'1)

Soct
O - - -
(=]

HHOCT b WICKIPUYEC CKOTO 1011 Ha pac CTosi HUK

Hanpsixe

Pamounas anrenna Y

=

Brixos o
TOCTOSTHHOMY TOKY

Pichompens

Report SM.2303-A3-30

000pyIOBaHHS TIPOBOJIMIIHCH

Ilenesoii npenen

INukoBoe 3nauenue

1,00
Yacrora (MI'1)

Report SM.2303-A3-31
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PUCVYHOK A3-32

Msayyaemsblii mym (30 MI'y — 1 I'T'n, nukoBoe U KBa3MNNKOBOE 3HAYCHHE)

3
=
o 'A.HTeHHa TOPH30HTAJIbHASsI _— ;
z |
=] 90 | - L . - | s []HKOBOE 3HAYECHHE
E }' KBa3zunukoBoe 3HaueHHE
g5 '}
§ 70% - - d
g |
g 60 4 <
B}
'é 50% —e |
E 40{ 4
S |
30 e ————— el . S e
E' ; ‘~. \ /
20} - - - - - . {
;% B . .-/M]
E loa - — l ] |
] A
g - - : - .
g 30 50 100 500 1 000
E Yactora (MI')
=z
/m
“ AHTEHHA BEPTHKajbHas
Z 100 '
gz :
S 90: LI " 4 - LN— et
<) = [TUKOBOE 3HAYCHHE
E 80 ] 1 ] 1 r s es ] KBazHnukoBoe 3Ha4eHHE
E 70 - - - - - - : -— 4
g_ 60 - 4 “_a - A " 4
g :
= 50 ; 3
8 :
E
g 40 v 1
g :
g 30 —
£ :
g 20
5 - \
; 10 - -
S i !
E 30 50 100 500 1 000
E Yacrora (MI'1)
jas)
Report SM.2303-A3-32
PUCYHOK A3-33
H3nyyaemslii mym (1-6 I'T'u, nukoBoe 3HaYeHHE)
E AHTEHHA TOPH3OHTAIbHAS e TTiiiis 566 Guaeie E AHTEHHA BEPTUKAJIDHAS s [[HKOBOC 3HAYCHIHE
5 =
5 100, . Y gp——— £ 100 g
S 3 <]
< 4 ] 4
S 90 4 3 { T RS R .
= : g :
80 ‘ . . . . i 80 - + -
B ; & |
g 70¢ + - B . + et 2 70 §
g2 | o=
g 00 ! 1 t t | 3@ !
8 \2/50; - . . . . 4 E §50 . . + +
é‘v‘w: A RN 3 1 3 T E'V“O : - . 1 v T
N PR TN et
5 M 30 - - . - . - fod  E 30 § . + - 4 . . . +
; o :
é 2()? $ - ‘ - . - + - é 20 § - + 4 - . -
<] i o
£ 10 i - i ittt £ 10§
g ]0(')00 2000 3000 4000 5000 6000 é- 10060 2000 3000 4000 50006000
& =

Yactora (MI'n) Yactora (MI'n)

Report SM.2303-A3-33
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3) IIIym npoBoauMoCTH

PesynbTarthl M3MepeHUs] IIymMa MPOBOJUMOCTH B jauamna3oHe dactor oT 9 k['m mo 30 MI'm mokazaHb
Ha pucyHke A3-34.

PUCVYHOK A3-34

IIIymM npoBoIMMOCTH HCIBITATEILHOT0 000PY/10BAHMS
(9 xI'y — 30 MI'u, NHKOBOE U KBA3MITUKOBOE 3HAYEHHE)

[TukoBoe 3HaYeHHE ITukoBoe 3HaUCHHE

Heiirpass KBa3unukosoe 3HaueHue Dasa 1 KBa3unukoBoe 3HaueHue
100 . S —— 100
o 0 ‘ { O - o %0
S 80+ £ 80p-p : : R |
';% 70 | ‘;% 70
= ! = + . . | | Tl
E 60 "(““ E: 60
o 50 f=+ + 4 4 4 {55 sobk4 . . 4 4 e {
= = A\
T £ 40 - : / : ! ‘ {
£ 30 : e ! By h
= =
% 20 % 20 : 4 | |
S 20 ! {1 | g I =
= 100+ ' 4 4 - - = 10 . > + + b Lk w
0 i ! i L 0
0,01 0,02 0,03 0,05 0,07 0,1 0,15 0,01 0,02 0,03 0,05 0,07 0,1 0,15
Yactora (MI') Yacrora (MI')
a) 9-150 k'
Heiirpans © s [TuKOBOEC 3HAYCHHE ~ “daza 1 . e TTiii0 80 B HAT SIS
KBasunukoBoe 3HaueHHEe Keasnnukosoe 3nauenne
i 100
. | %0
a2 1 )
£ 30 ! ! ] g s 4
5wl | q 0 |
Is 11 60
=R | B “IAl
£ 50[T i ‘ &1 50 |
g I | n | | g 40 ﬁ S AT
S a0l g N 4 el y wrbengt ML
EIBE1E 1Y ‘ g ®[ TN ol
£ (4] 4 £
< 20 | < \
T i 1 ] e Ioi !
0 .[,,- -3 ‘A‘ 1211 0
02 0,3 0507 1 2 3 5 7 10 20 30 02 03 0507 1 2 3 5 7 10 20 30
Yactora (MI') Yacrora (MI')

b) 150 kT — 30 Mt

Report SM.2303-A3-34
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Ipunoxenue 4
HN3mepenns cuctem BIID nuis TaKeIbIX 3J1eKTPOMOOHIICH

B Hacrosimiem IlpunoskeHun npuBEnEHB! pe3yiabTaThl MPOBEACHHBIX B Kopee MCIBITATENbHBIX U3MEPEHUN
ANIEKTPOMArHUTHBIX TOMEX OT MOIIHBIX cucTeM BIID 11 rpy30BBIX 31€KTPOMOOHIICH.

41 YciioBus uCnbITAHNI

41.1 Onucanme HCNMBITATEILHOH IJIOINAAKHT

Cpena, B KOTOpPOW NPOBOJWINCH HCHBITAHUS MOIIHBIX cucteM BIID mns rpy3oBeIX snexTpomoOumiei
(BI13-OM) ¢ mpeobpazoBaTesieM dIEKTPOIHEPTHUHN U INHUSMH AJIEKTPOTIepeiadn, ToKa3zaHa Ha pucyHke A4-1.
Ha pucynke A4-2 moka3aHbl 9eThIpe pa3HBIX PACCTOSHUS N3MEHEHHSI, TpeOyeMble T NCITBITAHUH.

PUCYHOK A4-1

OKpecTHOCTH MCIBITATEILHOI IUIoma Kk (B ropoae I'ymu)

Report SM.2303-A4-04

HanpsbkeHHOCTh MArHUTHOTO TIOJISE U3MEPSETCS C MCIIOJIb30BaHUEM PAMOYHOM aHTEHHBI HAa YETHIPEX Pa3HbBIX
paccrosiHusx ot bI13-apTo0yca rnpu GUKCHPOBAHHOM BHICOTE aHTEHHBI 1,5 M, KaK MMOKa3aHO Ha pUCYHKE A4-2
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PUCYHOK A4-2

YcraHoBka ajs HU3MEPEHMS HA YEeThIPEX Pa3sHbIX PACCTOAHUAX B X04€ MCIBITAHUI

1,5m

- 10m,30Mm,50m, 100 M ——»

Report SM.2303-A4-02

JlecsiTh METPOB — 3TO JTANIOHHOE PACCTOSHHE, TOTYYEHHOE METOJOM MPOOHBIX m3MepeHud. OmHAKO IS
MPOBEPKH YCJIOBHIA HCIBITAHUM, CBSI3aHHBIX C ONPEACICHUEM BO3JCHCTBHUS, OHH TAKKE MPOBOJMIUCH Ha
paccrosHUsAX 30 M, 50 M 1 100 M.

CopaBounsiii  gokymeHT: IEC 62236-2.2008 "Kene3HONOpPOXKHBIE CHCTEMbl — 3JEKTPOMarHUTHAas
coBmecTMOCTh". HacTs 2.

PamouHnas anteHHa paGortaer B nuana3zoHe 4actoT oT 9 k['m mo 30 MI'w, a ee mosiokeHHE MOXKET ObITh
BEPTHKAIBHBIM C OPUEHTALIMEH BIOJIb OCH X WX BIOJH ocH Y (90° 1o OTHOIIEHHUO K OCH X), KaK TIOKa3aHo Ha
pucyHke A4-3.

PUCYHOK A4-3

BepTMKaJ’leOQ MOJI0KCHHUEC AHTCHHBI C opneHTauneifl B/10JIb OCH X M BIAOJIb OCH

1,5m

Report SM.2303-A4-03

412 Kondpurypauusi MomHoii cucreMmbl BIID 1Jisi rpy30BbIX 2JIeKTPpOMOOHIIEi

[IpeoOpasoBaTenb AMEKTPOIHEPTUY, TOKA3aHHKIM OJOKOM JKENTOro IBeTa Ha pucyHke A4-4, reHepupyer
curHaibl yactotor 20 kI'1 u3 nepeMeHHoro 3aekTpudeckoro Toka 380 B/60 I'y, 1 9TH cUrHajIBI MOIAIOTCS B
JIMHUIO JJIEKTponuTaHus (mepBuuHas oOMOTKa). BeixomHas (BTOpHYHas) OOMOTKAa IIOJydYaeT MOIIHOE
MarHMTHOE TMoJie. 3aTeM HHIYIHUPOBaHHbIE TOKU dacToToi 20 kI'I| mpeoOpas3yroTcs B MOCTOSHHBIA TOK
C TIOMOIIIBI0 BCTPOEHHOTO BBIIpAMUTENA. [I0CTOSHHBIN TOK MomaeTcss B PEryisTop U 3apsAaku Oatapei
WJIM 3aIATHIBAET TJIABHBIE AIIEKTPOBUTATEINH.
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PUCYHOK A4-4

Biok-cxema cucrembl 3apsiiku aBTo0ycoB Ha ocHoBe BIID s ucnbiTanmii

BM3-3nekTpobyc

AKKymynatopHas
6arapesn

Perynatop

380 B

e Mpeo6pazo- ; ' BbixoaHas [naBHbI
A—} sarenb (sTopiminan) ‘3l >neKTpoaBUraTenb

3NeKTpo- obmoTtka
IHeprum i

NuHua
3NeKTponUTaHUA
20 Kly, (nepeuuHan o6mortKa)

TexHonorus
6ecnpoBoaHOM Nnepeaayn
3Heprum

Report SM.2303-A4-04

413  YcaoBusi 9KCIUIyaTAlUH

113

Ha pucynke A4-5 mokazaHbl peanbHasl 3apsiiHasi CTaHIMS W 3apsKaeMblid dsekTpoOyc ¢ moanepxkoi bI1O

(BI13-aBTOOYC).

PUCYHOK A4-5

BIID-aBTo0yc 1 3apsigHas cranuus (cnpasa)

Report SM.2303-A4-05

OT0 UCTIBITaHNE TIPOBOIUTCS MIPU CIAEAYIOUINX YCIOBUAX: TOK 125 A, Hanpspkenue 680 B (MomHOCTS 3apsaaku

85 kBrt), moTtpebnsemas momuaOoCcTh 99,26 kBT, KI1/ 3apsiaxu 85,6% u gactora 20 k[,
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PUCYHOK A4-6

IIpeoOpa3oBaTeu 3JeKTPOIHEPTruM (CJIeBa) U CYETYHKH, NOKA3bIBAIOLIUE NOTPedIsieMyI0 MOIIIHOCTH Npeodpa3oBareieii,
BO BpeMsl NPOBeeHNsl CepUU U3MepeHUit

Report SM.2303-A4-06
414  YcaoBusi HCHBITAHMIT
WzmepurensHble TPUOOPHI
D  Anrenna — pamounas anteHHa Rhode & Schwarz HFH2-Z2 (otkanu6posana 8 mapra 2017 rona)
@  Tlpuemnuk — ananusarop crektpa Agilent E4440A (otkanmuGposan 15 anpens 2016 roza)
IToronHble yCcI0BHUS BO BpeMsI HCIIBITAHUI
Ilepuon npoBenenus ucnsitanuii 13—14 anpens 2017 roga
Temmneparypa 12 °C ~ 25 °C (c 10:00 mo 17:00)

OrHOCHTENbHAs BIIAXKHOCTH Bo3myxa 45% (BepOsSTHOCTh ocaakoB 16%)

® 00 e

Ckopocts BeTpa 4 M/c.
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Pe3ynbTaThl HCIIBITAHUNA HA PA3HBIX PACCTOSIHUSAX
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425 CpaBaenue ganabix I (9 ~ 150 kI')

PUCYHOK A4-7

CpaBHeHHE XapaKTePUCTHK MATHUTHOIO I0JIS1 HA KA2KI0M PAacCTOSIHMH Ha yacToTe 9 ~ 150 kI'y

100 ¢
10m
‘ 30m
il 50 m
- 68,27 npn 10 m —
66,66 npu 10 m ﬂ
60 -

53,16 npn 10 m

36,41 npnl0m

40 -

20 r

HanpsaskeHHOCTb nona (4BMKA/m)
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20 40 60 80 100 120 140
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100 ¢
— 10 Mm
e 30 M

®

o
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60 + 67,57 npv 10 m 54,95 npn 10 m

36,18 npn 10 M

Hanps»eHHocTb nons (ABmMKA/m)

-40 5 o
20 40 60 80 100 120 140

Hacrora (kfu) Report SM.2303-A4-07

Beptukanshoe, Broas ocu Y 9 ~ 150 k[t
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4.2.6 CpaBnenue 1aHnbIX II (150 kI'y ~ 30 MI'n)

PUCYHOK A4-8

CpaBHeHHe XapaKTepUCTHK MATHUTHOTIO MOJISI HA KaKI0M paccTossHUM Ha yactoTe 150 kI'y ~ 30 MI'y

Hanpsa)keHHOCTb nona (ABMKA/m)

-40 A A A
0,5 1 1,5 2 2,5 3
a4
YacroTa (kMy) <10
BepruxkansHoe, B1oab ocu X 150 k' ~ 30 MI'ig
100 -

Hanpsa)eHHOCTb nona (ABMKA/m)

’
|
L

_40 — 4 - 4 - - i - - - -
0,5 1 1,5 2 2,5 3

YacroTa (k) x 104
Report SM.2303-A4-08

BepruxansHoe, Brons ocu Y 150 xI'm ~ 30 MI'g




Otyer MCD-R SM.2303-3 121

4.3 BriBoabI

Ucnpitanus Ha paccrossaur 10 M MPOJEMOHCTPUPOBAIA MaKCHUMAJIbHBIE 3HAUCHHS HANPSHKEHHOCTH OIS
68,27 nbmMkA/M Ha wactote 20 k['p U 66,66 nbMKA/M Ha 4actore 60 k['1 B ycnoBusix 3apsaku bBI19-OM
OT JIMHUHM DJEKTPONHUTaHUs. M3MepeHHOe 3HAYeHHE COOTBETCTBYET OrPAHHUYCHHWIO MATHHUTHOTO IIOJIS,
npempnoxearomy CUCTIP B (aust yerpoiicts BIID st snekTpoMo0OmIieii He TOJIBKO Kiacca A, HO 1 kiacca B).

PUCYHOK A4-9

IlpenenbHbIe 3HAYEHHS] HATIPS?KEHHOCTH MATHUTHOTO 1MOJIs,
npuHAThIe Ha codpannu CUCIIP B/III'-BITD

100 -
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nt [
\\ a
’g -
<
>4
= + N
i)
=z
T YcTaHosneHHsie CUCTTP 11
! npepenbl anA obopydosakma ¥ 1 1
MHM knacca B
Q \_\
2 4 N
- :\1< i
Kracc B
B3 ans M WHOykyu oHHoe obopydosaH ue
97159 Mpu20MossieHust MUY H . - . -
(CUCTIP 14-1) I ‘
1
1 MMy 10
Report SM.2303-A4-09
4.4 HccaenoBanue Bo3aeiicteusi B Kopee

44.1 Beenenune

C Ttex mop kak B 2015 roay SmoHus npeioKuia UCCIeI0BaHNE BO3ACHCTBUS B OTHOIICHUN TIOMEX MEXITY
cucremamu BI1D5-OM B nuanazoHe WX 4acTOT M CUTHAJIOM BpeMeHH SIOHCKOHN pagrocily:KObl CTaHAapTHBIX
curHanoB BpemeHu (60 x['m), Kopes HEOMHOKpAaTHO THITANACH TPOBECTH pPA3NUYHBIC HCCIIEIOBAHUS
KOHKPETHBIX CUTYaIUi IOMeX.

HccnenoBanmst Kacanuch CIEAYIOMMUX BOTIPOCOB:
- nomexu A curnana 60 xI'm smouckoro NICT;

- MOMEXH Ha TrapMOHHMYecKuX dactoTax mius nepemad EPC (EBpomelickoro coros3a paanoBEIIaHus)
B auamazone HY (148,5 ~ 283,5 x['m).

442 HccaenoBanue Bo3AeicTBUS AJIs1 CTaHAAPTHOr0 curHaja BpeMeru 60 kI'n B Simonun (NICT)

B Hos16pe 2014 rona SAnonus npencraswia 1-i MicciienoBarenbekoii komuccnu (MK) MC3-R cocraBneHHBIH
Ha SITTOHCKOM SI3bIKE OTYET O BHYTPEHHEM HCCIIETOBAHUN BO3MOXKHOCTH cocylecTBOBaHuUs bI12-OM u apyrux
3JIEKTPOHHBIX YCTPOUCTB. OH TaKX e OXBAThIBAJI BOIIPOCHI JIEKTPOMArHUTHBIX MOJIEH U ITOMEX.

[Tocne utonst 2015 roga simonckas neneramust UK1 MC3-R coobmuna, uro NICT (SAnoHust) ucmonb3yer
curHan 60 xI'11 B KauecTBe CTaHIAPTHOI'O CUTHAJA BPEMEHHM Tepenaromieil crannuu Xarade B Kurtakriocro.
SAnoHus 3anpocuiia MPOBEJACHUE HCCISIOBAHUS MMOMEX W/WIM BO3JACHCTBUS MKy kopeickumu BIID mis
TsDKENbIX OM U AMOHCKUM CTaHAAPTHBIM CUTHAJIOM BPEMEHH.
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PHUCVYHOK A4-10

HanpstiskeHHOCTB 3JIEKTPUYECKOT0 MOJIsl CTAHAAPTHOTO CHrHAJIa BpeMenn 60 k'
(ucrouynuk: nomaumHsAsa crpanuua NICT)

Ean *LMEw
B o vtk
a Nsmvmma

T
SOME 1 WO
¥V _sosuweiit

SOARi W R

A
Report SM.2303-A4-10

CoruiacHO Ta0uuIle HAIPSHKEHHOCTH IEKTpUUecKoro nouist curnana 60 k' (MCTOYHUK: JOMAIIHAS CTPaHHULA
NICT) ero Hanmensimmii ypoBenb paBeH 50 nbmkB/m. 1o 3Toli mpuynHEe OrpaHudeHne Ui CTaHIAPTHOTO
curnaina spemenu 60 k['1 coctaBiser 50 nbmMkB/M.

PeanbHble 4Yachl, UCHOJb3YIOIIME CTaHIAPTHBIA curHan BpemeHu 60 kI, moka3aHel Ha pucyHke A4-11,
a pe3yNbTaThl HCIIBITAHUHA — Ha pucyHke A4-12.

PUCYHOK A4-11

PeanbHbie Yachbl, HCNOJIB3YHOLIIUE CTaH/]apTHblﬁ CUI'HAJI BpEMEHHU 60 k'

Report SM.2303-Ad-11
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PUCYHOK A4-12

Pe3yabTatel HenbiTaHuii Ha paccTostHud 10 M u 100 M 1u1 cTaHAapPTHOrO curuania spemenu 60 kI'n

10 m (3apsiaka) 100 m (3apsiaka)
120 20kly 120 20 klMy
g 148,5-283,5 KTy 60 kI 148,5-283,5 KTy
100 ~ «—= 99,01 nEMKB/M 100
(") o
€ 80 £ 80
1 1
g g
g g
> 60 = 55,85 nBMKB/M # 50 nBMKB/M (3TanoH) > 60 4 50 nEMKB/M (3TanoH)
g T WS SRR T SR ARSI T . | R A —
E 0 E 0 1 42,25 nBmkB/mM
# 15,37 nbMKBIM
| ! .
20 y ; | 4 ‘. 20 / [
i 3] - |
0 0 | LAY
50 100 150 200 250 300 350 400 450 500 50 100 150 200 250 300 350 400 450 500
Yacrora (kM) Yacrora (ki)

Report SM.2303-A4-12

Ha paccrossaun 10 M ammmutyna curnaia 60 kI’ cocrapuia 55,85 nbMkB/M, uTo npeBBIIIaeT MpeAeIbHOS
3HaueHue Ha 5,85 1b. Ha paccrosaun 100 M amrmuiutyna curaana 60 k[ cocrasuna 15,37 nbMkB/M, T0O ecTh
JI0 TIPEAENIbHOrO 3HaueHus umeercs 3anac 34,63 nb.

CnenoBatensHO, paccTosgHue pasHoca B 100 M 10CTaTOYHO ISl 3alUTHI CTAHAAPTHOIO CHTHalla BPEMEHU

60 k['u ot 3apsgHoit craniuu BIID mis Tsoxeneix OM. Ha mpaktuke s coONMIOACHHS OTrpaHUYCHUS
40 nbmkB/m momryctrMo paccrosiaue 50 M.

4.4.3 Hccnenoanue Bo3aeiicTeus aisa HU-paguosemanus (148,5 ~ 283,5 k')

ITocne 2015 roma EPC (EBpomelickuii paavoBelIaTeNbHBIA COI03) yKa3all, YTO €BPOINEHCKHE CTpaHbI
UCTIONB3YIOT PAaAMOBEIATEIbHBIM CUTHAN ISl OMOBEIICHUS B CIIydae Ype3BbIYalHBIX cUTyauuil. YacTOTHBIHI
nuarma3oH atoro HY-curuana cocrasnser 148,5 ~ 283,5 xI'm.

B cBs13u ¢ aTeim EPC mipeasmoskuit mpoBeCTH UCcieI0BaHNue BO3ACHCTBHUS HIIM HCCIIEAOBAHIE IO COTIIACOBAHUIO
IOMeX He TOJBKO B mojioce 4acToT bI1D-OM 20/60 kI'1, Ho u B moJioce 85 kI'1I.

B Tabnuie A3-5 ykazaH MakCHMAaJIbHO JOMYCTUMBIN YPOBEHB ITIOMEX B IPUEMHHUKE B COOTBETCTBUH C TUCHMOM
o B3aumozeiicteuu PI'6A MCD-R ot 4 aBrycra 2015 rona.

TABJIULIA A3-5

YpoBeHb orpannyeHus Ajs npueMHuka Ha yacrorax H4- u CU-guana3zona

IMMucbmo o B3aumoneiicreun UK6 YpoBeHb B IpUEeMHUKE

(WP1A/86-1B/70 ot 4 aBrycra 2015 roaa)

HY CY
Yacrora 148,5 -283,5 kI'y
UyBCTBUTEIBHOCTD 66 nbmxB/M (14,5 nBMKA/M) 60 nbmMxB/M (8,5 nbMKA/M)
3ammUTHOE OTHOMICHUE TI0 COBMCIICHHOMY 40 1B 40 15
KaHaly A A
3alKTHOE OTHOIIEHHE 10 HECOBMELICHHOMY 16 15 16 15
KaHaITy A A
OO1ee 3alUTHOE OTHOILIEHUE 56 nb 56 nb

. 10 nxbMmkB/Mm 4 nbmkB/Mm

MakCHMaJIbHO JOMYyCTUMBIA YPOBEHB IIOMEX (41,5 ABMKA/M) (_47'5 1BwKA/M)
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PesynbTarhl ncnbITaHui IpUBEACHBI HA pUCYHKe A4-13.

Otyer MCD-R SM.2303-3

PUCVYHOK A4-13

Pe3yabTaThl HCNBITAHMI

B ¢oHoBBIX ycOBHSIX

130-300 xI'u Ha paccrosinuu 10 M (don)

130-300 xI'n Ha paccrosinuu 30 M (¢poH)

HanpsykeHHoCTb nons (ABMKA/m)
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40

20

-20

-60 -

-80

-100 ———
140 160 180 200 220 240 260 280 300
Yacrora (KMu)

TIukosoe 3Hauenne —9,58 nbmkA/M Ha uactore 184.4 KI'11
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IIukoBoe 3nauenue —15,23 nbmkA/m Ha yactote 151,5 KI'Ig

130-300 xI'u Ha paccrosinuu 50 M (o)

130-300 xI'u na paccrosinuu 100 m (dpon)

140 160 180 200 220 240 260 280 300
Yacrora (KMu)

TIukosoe 3Hauenue 41,78 nbmkA/m Ha yactore 179,9 kI'1g
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TTukoBoe 3HaueHue 3,1 1BMKA/M Ha yactoTe 254,7 kI TTukoBoe 3HaveHue —12,48 nbMkA/M Ha yacToTe 156,6 KI't
B pexume 3apsaxu
130-300 xI'n Ha paccrosinnu 10 M (3apsiAka) 130-300 xI'u Ha paccrosinum 30 M (3apsaka)
80 30 -
= 60f — 80
g 2
< <
X 40} x 40
2 s
(7] [ra)
2 2 = 20
< S
3 S
g o S of
0
= o
8 =20f g -20
I b
5 T
¥ A0 2 -40
g g
S 60 S -60
T = o
-80 -80
100 ——

-100 ———
140 160 180 200 220 240 260 280 300
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TIuxoBoe 3naucHue 24,77 nbMkA/m Ha yactote 260,1 kI['1g
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130-300 xI'n Ha paccrosiHuu S0 M (3apsiAka)

130-300 xI'n Ha paccrosinuu 100 M (3apsigka)

60

40

20

HanpseHHOCTb nona (4BMKA/Mm)

-60

-100
140 160 180 200 220 240 260 280

Yacrora (kMy)

TTukoBoe 3Hauenue 9,63 nbMkA/M Ha yacrore 179,9 kI'1g
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Yacrora (KMuy)

TTukoBoe 3nauenue 12,51 nbmxA/m Ha gacrote 160,0 Iy

- Be3 anrennoro xabens

150-300 xI'n Ha paccrosinuu 10 M (6e3 aHTeHHBI)

130-300 xI'u Ha paccrosinuu 100 M (6e3 aHTeHHBI)
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HanpseHHoCTb nona (ABMKA/m)

-100
140 160 180 200 220 240 260 280
Yacrora (kMy)

TTukosoe 3nauenue —40,99 1BMKA/M Ha yactore 170,8 k11
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Yacrora (KMu)

HanpsxeHHoCTb nonsa (ABMKA/m)

-60

TIuxosoe 3nauenune —40,66 1bMxkA/M Ha yactore 154,93 k't

Report SM.2303-A4-13

B ¢onoBBIX ycnoBusx 3apsaka Tspkenbix bIID-OM He npon3BoIUTCA, MOCKOIBKY MaKCHMAJIbHOE 3HAYEHUE
yxe npesbimaer 3,1 ntbMkA/M Ha wactore 254,7 k11 Ha paccrostHuM 50 M, a MHUHUMallbHOE 3HAYCHHE
cocraBisier —15,23 n1bmMkA/M Ha uwacrore 151,5 k['ip Ha pacctosHuu 30 M. DTO 03HAYaeT, YTO JAHHOMY
orpannueHno EPC He OyzneT coOTBETCTBOBATH HA OJJHO 3HAYCHHUE.

B pexume 3apsamkum MakcuMaibHOoe 3HadeHwe coctaBiseT 41,78 nbvkA/M Ha wactore 179,9 xl'm
Ha pacctossHuu 10 M, a MUHMMaIbHOE 3HadeHue 9,63 nbMkA/M Ha yactote 179,9 k"1 Ha paccrosiHum S50 M.
O4eBHTHO, YTO 3TO 3HAYUTEIHLHO BHIIIIE JOMyCTUMOTO Tipesena — Oonee yem Ha 80 ab.

B 3akmiouenue KOpCSI coo6maeT 0 CIICAYIOIIHUX ABYX PE3YyJibTaTaX UCCICAOBAHUA BOBﬂeﬁCTBHH Ha repeaaiu

EPC B mnanmazone HU 148,5-283,5 xI'11.

1) B ropoackux ycnoBusx BBINOJHUTE JaHHOE orpannueHre EPC HEBO3MOXKHO, HE3aBHCHMO OT TOTO,
HaxoauTcad Ju ycrpoiictTBo bBIID B pexume 3apsakud WM HET; HampuMep, CM. pUCYHOK 17

(pe3yabpTaThl UCIIBITAHUH).

ITockonbky orpanuuenue B 10 1bmkB/m (= —41,4 nbMkA/m), npuBeenHoe B Tabmuie A3-5, BecbMa
KECTKOe, YPOBEHb COOCTBEHHOro Imyma obOopyaoBanusi (mpueMHHK Agilent E4440A) 0Oe3
MOJICOCTMHEHHON aHTEHHBI YK€ TIPEBHIMIAET 3TO OTPAaHUYCHHE.
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2) Tpebyetcs Apyroii moaxoa K IOUCKY KOMIIpoMmHucca ¢ boiiee peanuctuunoi nosuueid EPC.

Kax BumHo u3 Ttabmmubl HU-pammoemranmst EPC, aBe 49acTOTHI pamudoBEIIaHMs] OTHOCATCS K
muana3ony 19-21 k['n. OxHO# M3 HUX sBiISeTCA yactoTa pamuocranimu 173 kl'm. 9-s1 rapMoHuka
gacToTel 173 xI'11 coctaBmser 19,2 kI'm. Bropast — vactora pamuoctanmuu 182 xkI'm. 9-1 rapMoHnKa
gacToTsl 182 kI'1y coctaBmsiet 20,2 kI'11. Ecnn aBe Toueunsie yactoTsl 19,2 xI'm u 20,2 1’1t HE OyAyT
ucnoin3oBathcst B Kopee, To momexu ot MomHbIX cucteM bIID-3apsaku B HY-mmanasone
pamuoserianus EPC moxHo Oyner uckimountb. Kopes rotoa npunsaTh 310 yenosue EPC u u3beratsb
WCTIONB30BaHMs YKa3aHHBIX TOUYEYHBIX 4acTOT. OHa OyJeT MCIIOIb30BaTh APYTHE YaCTOTHI B TOM XK€
muanazone 20 k[ (19-21 x['m).

IIpuiaoxenue S
Pe3yabTaThl HCIBITAHMIA HA 3JIEKTPOMArHUTHBIE IOMeXH, co31aBaemblie BIID

B wnacrosmem IlpunmoskeHuM  mpuBeAEeHBl  pe3yibTaThl NpoBeneHHBIX B Kopee  ucmbITaHuMii
Ha 3JIEKTPOMarHUTHbIE TOMEXH, co3aBaeMblie BI1D as MOOMIBHBIX YCTPOKCTB.

51 Beenenne

B nactosmem IlpuiokeHuu NpUBOJATCS NaHHBIE U3MEPEHHS AJIEKTPOMArHUTHBIX MOMEX, CO3/1aBaeMBIX
cucremamu bI1D st MOOMITBHBIX YCTPOMCTB, B KOTOPHIX MCIOIB3YIOTCS TEXHOJIOTMH MATHUTHOW MHIYKIIHH,
paccmarpuBaembie B KopeiickoMm persamente (KN 17).

* KN 17: MeTo u3MepeHus 3JICKTPOMArHUTHBIX ITOMEX, co3aaBaeMbiX BIID 1ist 31eKTpoOBITOBBIX IPUOOPOB
momHocTeio Hke 10 Bt B Kopee.

5.2 Oo0wmas cxeMa 1 yCJIOBHUS NMPOBeICHUS U3MePeHHUI

B Kopee meronsl m3aMepeHus: 3IeKTPOMAarHUTHBIX MOMeEX, co3/laBaeMbIx cuctemMamu BIID, perymmpyrorcs
pernmamerTom KN 17:2013-06. ns m3mepenuit B muanazone gactot g0 30 MI'm ucmone3yercss pamodHast
MarHuTHas anteHHa auamerpom 0,6 M. [logpobuyto uadopmanmto cm. B EN 16-1-4.

Ha pucynkax A5-1u AS5-2 ommcaHbl METOABI U3MEPEHHUS 3JIEKTPOMArHUTHBIX MoMmex oT cucteM BIID s
MOOWITBHBIX ycTpoicTB. Ha pucynke AS-1 moka3zaHa cxeMa HCIIBITATENIFHOW YCTAaHOBKH B JHANa30HE YacTOT
9 k['y — 30 MI'u. CBoiicTBa MCHBITATEILHON YCTAHOBKU B 4acTOTHOM auamna3zoHe 9 k[1ip ~ 30 MI'1p MoxHO
OTIPEIeTUTh, IIOATBEPANB, YTO YPOBEHb (DOHOBOTO IITyMa KaKk MUHUMYM Ha 6 b HIKE OMYCTUMBIX TPEIETIOB,
YKa3aHHBIX B TJ1aBe 3.

PUCYHOK AS5-1

CxeMa HCNIBITATENIBLHOI YCTAHOBKH 111 M3MePeHHs 3J1eKTPOMarHuTHOro lyma, co3iaBaemoro cucremamu BIID
AJ1s1 MOOMJIBHBIX YCTPOICTB B AMana3one 4actoT 9 kI'u — 30 MI'

Ocb BpaweHusa EUT Ocb BpaweHMA aHTeHHbI
* .
"
p ' 3aszemneHHan
7 4 NAOCKOCTb
{
‘ < g patliaiEL PamouHasa
|0 e | aHTeHHa 0,6 m
i
-
f 0,1m
- y PaccTosHue [
OnbiTHbIN 06pasel £ S U3MepeHuA
Ha HEMETaNNIMYecKoM cTone 3m

BbicoToi 0,8 m

Report SM.2303-A5-01
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PUCYHOK AS5-2

YcraHoBKa 111 Hepeiay JHepruu (TOPU30HT NepeJaTYNuKa U TOPU30HT AHTEHHbI)

Cucrema BMN3 B Hauxyawem
npocTpaHc

BMecTe C HeobX0AUMOM INEKTPOHNKOM
W KaTyLIKON

-Bosayw-

Hbi 3a30p d

UsmeputenbHan aHTeHHa

MoBOPOTHBIN CTON

06nacTb ucnbITaHmia (UMArHAP)
oxBaTbigaer Bcio cucremy bMN3

Report SM.2303-A5-02

5.3 IlpeneabHblii ypOBEeHBb U3TyUeHUsI

B Kopee npenenbHbie ypoBHU H3NyueHHs peryiupytotcs perinamenToM KN 17. Ucnbityemoe 06opynoBanue
(EUT) momkHO COOTBETCTBOBAaTh OrPaHWYECHHSAM, yKa3aHHbIM B Tabmmie A5-1. CormacHo craHmapTy
EN 300 330-1, [Ipunoxenue F, npeodpa3zoBaHue npeaenbHBIX 3HAYCHUH HAMPSDKEHHOCTH MAarHUTHOTO TIOJS
Ha paccTosgHuu 10 M B 3HaYeHMsI Ha PAaCCTOSHUU 3 M 337a€TCs CIEAYIONUM YpaBHEHHEM:

Hsv = Hion + ~31(ot 0,1 MI'y mo 2 MI'mm).

TABJIMLIA A5-1

JomycTuMblii ypoBeHb noMex, co3naBaeMbix BIID 1iis1 371eKTPOOBITOBBIX MPHGOPOB, HA YACTOTAX

Hrxe 30 MI'n
Jmnana3on yactoT KBa3zunukoBble npeaejibHbie 3HAYEHHS Paccrosinne usmepenust
(MTI'n) (nbMkB/m) (M)
0,009 ~ 0,45 47 -20log f
0,45~ 30 54 :

fB (MI')

2. 3amac no rapMOHHKaM:
3-1 rapmonuka (+20 nb), 5-1 rapmonuka (+10 nb), 7/9-1 rapmonuku (+5 nb)

3. KoncranTa 11 npeoOpa3oBaHusl JAILHETO IEKTPHUSCKOrO OISl B MATHUTHOE ITOJIE:
51,5 nbmkA/m = nbmkB/m — 51,5

4. KoapdummeHTt npeodpazoBaHus NPy U3MEPEHIH MArHUTHOTO TTOJIS:
Hsy = Higy + 31(amke 2 MI') (cm. EN 300 330-1)

5.4 DJIeKTPOMATHUTHbIE TOMEXH

JaeTrcsi omucaHue pe3yibTaTOB H3MEPEHHUS! SJCKTPOMATrHUTHBIX MOMEX, co3JaBaeMbiXx cucremamu BIID
JUTSI MOOMJIBHBIX YCTpOHCTB. OOOpymoBaHWe sl HCHBITaHUS cucteM bIID mis MOOWMIBHBIX YCTPOWCTB
MMeEETCA B INMPOKOU ITPOJIaxKe.

54.1 MoOuibHble yCTPOHCTBA, HCIOJIB3YIOLIHE TEXHOJIOIMM MATHUTHON MHIYKIHUM

54.11 O0630p o0opynoBaHUs AJsl HCTBITAHMIT

B tabmune AS-2 npencrasien 0630p ucnsityemoro obopynosanus (EUT) cucrem st 3apsinku MOOMIIBHBIX
YCTPOMCTB, HCTIONB3YIOUINX TEXHOIOT A MarHUTHOM uHAyKiuu. Yactoroit BIID aensercs wacrora 144,6 k1.
Ha pucynke AS5-3 nokasans! nepeaatyuk u npueMHuk EUT.
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TABJIMLIA AS-2

O030p UCNIBITYEMOT0 000PYAOBAHUS CUCTEM JIJIsl 3aPSIAKH MOOHJIbHBIX YCTPOICTB,
HCHOJIB3YIONIAX TEXHOJOTUH MATHUTHOM WHAYKIIUH

EUT Mepenaranx: SAMSUNG WIRELESS CHARGER EP-PG9201
IMpuemunk: SAMSUNG Galaxy S7

Texuomorus BIID MarsuTHast UHIYKIUS

Yacrota BIID 1446 xI'n

Tunmaras moutHocTs nepexaunt 5 Bt (KILJ] BIIO Brime 75%)
Ycnorus BIID
Paccrosaue nepenaun sHeprun 1 cM 1 MeHee

PUCVYHOK A5-3

0030p HCNBITYEMOT0 000PY/I0BAHUSI CHCTEM /ISl 3aPSIIKM MOOHJIbHBIX YCTPOHCTB,
HCNOJB3YIOIIUX TEXHOJOTMU MATHUTHONH WHAYKIIMH

Report SM.2303-A5-03

54.1.2 DJIEKTPOMATHHTHBIE M3JIyYeHHSA

Wznyuenus obopynosanust EUT uamepsuinchk B TUIIOBOH MOTy0€39X0BOH KaMmepe JJIsl pACCTOSIHUSI H3MEPEHUS
3 M C MPOBOJMAIICH 3a36MJICHHON IUIOCKOCThIO. PesynbraThl m3Mepenuid B auanaszone 9 k['m — 30 MI'n
MIPEICTaBIECHbI HA pUCYHKE AS5-4. DTH pe3ynbTaThl COOTBETCTBYIOT KopelickoMy persiaMeHTy KN 17; kpacHas
JMUHUS Ha PUCYHKE yKa3biBaeT ypoBeHb KN 17 Ha paccTosHuu 3 M, a TEMHO-3eJieHas JIMHUS — U3MEPEHHOE
MTUKOBOE 3HAUEHUE Ha TOM K€ PACCTOSHUU. Y pOBEHb H3Ny4eHuUs coctaniseT 29,27 nbmkA/M Ha wactote BI1O
1446 xI'nu, 3nayenne st 3-ii rapmonuku paBHo —0,71 nbmMkA/M Ha uactore 434 xl'm, 3HaueHwe nis
5-it rapmonnku paBHo 0,61 nbMkA/M Ha wactoTe 726 kI, 3Ha4eHWe IS 7-il TADMOHUKH COCTaBJISET —
4,07 nbmMkA/m Ha yactore 1018 k' u st 9-i rapmonuku —8,76 n1bMkA/M Ha yactoTe 1306 k1.

Nznyuyenus Ha ocHOBHOM Hecymied dactote BIID perymupyroTcst npeaenbHbIMA HOpMaMH HaNpsHKEHHOCTH
¢J1a00T0 3JIEKTPOMArHUTHOTO T10JIs, @ B OTHOLIICHUH TapMOHHUK puMeHsietcs 3Hauenue KN 17 B coorBeTcTBUM
C KOpEWCKNM 3aKOHOM O paInOBOJIHAaX. B COOTBETCTBHY € KOPEHCKUM TEXHUIECKIM PETTIaMEHTOM IIPEIeTbHO
JIOITyCTHMOE 3HAYCHUE HANPSKESHHOCTH 1ot Ha yactoTe BI1D cocrasiser 94,8 nbmMkB/M, a B cOOTBETCTBUH
c EN 303 417 mpenensHO momycTHMOe 3HaueHHE Ha TOH ke yactoTe paBHO 89,2 nbmkB/m. U3mepennoe
3HaueHue Ha yactote bI1D 144,6 k' cocraBnser 80,77 nbmkB/M. U3myuenue Ha ocHOBHO# Hecymiei bI1D
YJIOBJIETBOPSIET TPEOOBAHUSAM KOPEHCKOTO M EBPOMNEHCKOr0 TEXHUYECKUX PErlIaMeHTOB, a TapMOHUKH
COOTBETCTBYIOT OIPaHUYEHHUSM TI0 AJIEKTPOMarauTHoM coBmectumoctr KN 17.
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PUCYHOK A5-4
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Ha pucynke AS5-5 KOMIIEHCHPOBAHHBIC 3HAYCHUS, TIOYUCHHBIC MTyTeM MPeoOpa30BaHus TaHHBIX U3MEPEHUS
(MKOBBIX 3HAYCHUI) HA PACCTOSHUM 3 M B JIaHHBIC Ha paccTOsTHUK 10 M C UCMOIBb30BaHUEM KO3 DHUITUCHTA
npeodpazoBanus 31 cormacio EN 300 330-1, Tlpunoxenue F, B guamazone mexay 100 k[ u 2 MI'p
COOTBETCTBYIOT eBpoIieiickuM cranaapram u tpedoBanusm CUCIIP 11.
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PUCYHOK A5-5

Topu3oHT nepeaaTuynka, ropu3oHT aHTeHHBI (9 KI'x — 30 MI'u, KoMneHCHpOBaHHOe 3HAYEHHE,

MOJIy4YeHHOe NyTeM Npeodpa3oBaHus AaHHBIX ISt 3 M B 1aHHbIe LI 10 M)

“ EN 303300 ana 10 m
s EN 303 417 gna 10 M
s CUCNP 11 pna 3 m

e V3mep. Ha pacct. 10 M
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40,00
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=70,00
0,01
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fimry

Report SM.2303-A5-05

CrenoBatensHO, HOCKOIBbKY KOMIICHCHPOBAaHHOE 3HAYEHUE COOTBETCTBYET MEXKIYHAPOAHBIM cTaHnapTamM EN
303 417 u CUCIIP 11, kak moka3aHo Ha pucyHKe A5-5, OHO CYMTAETCs YAOBICTBOPSIOIINM MEX/yHaPOIHBIM
TpeOOBaHUAM TIPU HW3MEPEHHUU AIIEKTPOMATHUTHOTO W3Ny4eHUus obopymoBanus bIID st MOOHIBHBIX
YCTpOCcTB Ha paccTosHuu 10 M.
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IIpunoxenue 6
I[InanupoBanue paanoBeIaHus

BemiarensHble paguionepeIaTIuKyd MOTYT CO3JIaBaTh U CO3JIAIOT TOMEXU IPYT IPYTY, IIO3TOMY BBIOOD paboueit
YacTOTHI JIUISL KQXKIIOTO Mepe/laTunKa UMEeT KpUTHIeCKoe 3HaueHue. Kak mpaBuiio, ciryxObl pajiroBeIaHus
IUIAHUPYIOTCS TIO0 MPHUHIUITY OTPAaHUYCHHUSI IO ITOMeXaM. 30Ha 00CITy)KMBaHUS KOHKPETHOTO MepeaTInKa —
3TO 30Ha BHYTPHU KOHTYPA, 32 MpeJiellaMi KOTOPOTO CITyk0a CTAHOBHUTCS HEMPUTOTHOM M3-3a ToMeX. To, B 4eM
MMEHHO 3aKJIfovaeTcs "HEIPHUTOMHOCTH", 3aBHCHUT OT THIA IMPOTPaMMHOTO MaTepHaja MIH IeJIeBOH
ayJIMTOPHUH, HO TIPU OTIPE/ICIICHUU KPUTEPUEB TNIAHUPOBAHYSI TPHHUMAIOTCS OIPEICIICHHBIC TIPSATIOI0KCHHUS.

Kpome TOro, M3MEHYMBOCTH YCIOBHH paclpoCTpaHEHHs O3HA4aeT, YTO MMEET MECTO CTAaTHCTHYECKHUil
3JIEMEHT, KOTOPBIM aHAJOTHYHBIM 00pa3oM YUYHTHIBACTCS B KPHUTEPUAX IUTaHWpOBaHUs. OmpeneneHHBIH
CUTHAJl CYMTAECTCS HENPUTOAHBIM JUIS HCIIONB30BAaHUS, KOTAA OH 3arilyllaeTcsi IOMeXaMH, BBI3BAHHBIMHU
€CTECTBCHHBIMH HMCTOYHHKAaMH, BHYTPEHHHM IIYMOM B NPUEMHHKE HWIIM JIPYTUMH PaJuOBEIIaTeIbHBIMH
ciryx0amu.

Pernonanbnbie miansl npucBoenus yactor B HU/CU-guanazone — XKenesa-75 (GE75) u Puo-ne-XKaneiipo
1981 roxa (RJ81) — nokaseiBaroT, kak MCD peanu3yeT Takue cooOpaskeHHs Ha MPAKTHKE.

Ecnu pnst oxBata ofHOTO M TOTO K€ reorpauyeckoro pailoHa pa3HbIMH IPOTpaMMaMH HEOOXOAWMBI JBa
nepeaaTyuKa, OHU JOJDKHBI padoTaTh Ha Pa3HbIX YAaCTOTAX U pa3AeICHUE YacTOT NOJDKHO OBITh TAKUM, YTOOBI
MPUEMHHK MOT OTJCIUTh OAHY OT Apyroi. Takas cmocoOHOCTh MPUEMHKKA Ha3bIBACTCsl M30MPATENLHOCTHIO U
ompenenserca KadecTBoM ¢uibTpanuu paauodactotHoro (PY) tpakra mnpuemuuka. CoBpeMeHHbIE
PazuoNpUEMHHKH, KaK IPaBUJIO, JIy4IIE CTAPhIX B ’TOM OTHOIIEHUH, HO IIOCKOJIBKY B MUpE padoTaeT 00jIb110e
KOJHMYECTBO CTapbIX paguonpueMHuKkoB, MCD ycTaHOBWJI KOHCEpBAaTUBHBIE KPUTEPUHU ILTAHUPOBAHMUS.
[Monocel paguoBemaHUs HEIOCTATOYHO IIMPOKH, YTOOBI TO3BOJIUTH KaXIOW CTAaHIUH BO BCEM MHpE
HCIOJIb30BaTh YHUKAJIBHYIO 4acTOTY, HAIEKHO M30JIMPOBAHHYIO OT BCEX OCTAIBHBIX. JTO MOAPAa3yMeEBAET
HEOOXOIMMOCTh TTOBTOPHOTO MCIIOJIb30BaHUS YaCTOT. | JIaBHBIM YCIIOBHEM JIsl TIOBTOPHOTO MCIIOIB30BAHUS
gacToT 0e3 MpUYMHEHHsI TIOMeX ABJsieTcs reorpaduyeckoe pasHecenue. Korna Ba nepeaarynka paboTaroT Ha
OJTHOH U TOH ke 4acTOTe, PACCTOSIHUE reorpa@uuecKoro pa3HeceH!st MEXIY HUMH JJOJKHO OBITh 10CTaTOYHO
3HAYNUTENIbHBIM, YTOOBI TAPaHTUPOBATH, YTO B IIPEeiax ONpeaeICHHON 30HbI O0CTYKUBAHUS KXKIBII U3 HUX
He OyzleT co3ziaBaTh BpeIHBIX TOMEX ApyromMy. Eciu paccMOTpeTh 04eHb MPOCTOM (THIIOTETHUECKUI) CITydaid,
KOTJIa JiBa NepeaTuriKa paBHOM MOITHOCTH PabOTaIOT Ha OHOW M TOH K€ 4acTOTe, TO MPUMEPHO Ha IOy TH
MEXIy HUMHU OyJeT HaXOAMTHCS TOYKa, I€ YPOBEHb CUTHAJIA 000MX NEpeJaTYMKOB OyIeT OJUHAKOBBIM.
O4eBHIHO, YTO B 3TOM TOYKE CHUTHAJ KaXJOT0 MepeiaTyrKa OKaXeTcs HEMPUTOAHBIM JIJIsl UCIIOJIb30BaHuUS;
HE00XO0IMMO TPUOIM3UTHCS K OJTHOMY M3 HUX, YTOOBI HAUTH TOUYKY, B KOTOPOW OH JIOMHUHHUPYET, a TOMEXaMHU
OT JIPyroro MOXHO mpeHeOpeub. Bo MHOruMX ciy4asx HMEHHO 3TO SBJICHHE ONpEAEISIeT HpeAei 30HbI
00CITy>KUBaHUS TOI'0 MJIM MHOTO PaiMoNepeaaTyrKa.

B peanbHOM Mupe cymiecTByeT OOJbIIOE KOJMYECTBO PA3IMYHBIX PalUOIEpeaTYNKOB, PaOOTAIOIIUX B
JIBYXMEPHOM reorpadudeckom mpoctpancTBe. Kaxaslii U3 HUX UMEET COOCTBEHHYIO YacTOTY, MOLIHOCTD U
XapaKTePUCTUKU aHTEHHBI. PannoBeniatenbHble MEpeAaroliie aHTEHHbI 4acTO OBIBAIOT HalpaBiCHHBIMHY,
MO3TOMY Jak€ B CiIy4yae IBYX IEepeJaTYMKOB DPABHOM MOIIHOCTH YPOBEHb HX CHUTHAJIOB B CpeaHen
reorpaduyeckoil Touke MEXIy HUIMHA MOXeT OBbITh pa3HbIM. JIJist yIpoIeHus mpoliecca TiaHupOBaHus (M ero
MOHUMAaHHU) PagUoBeIlaTeNbHbIE MOJOCH OOBIYHO TMOAPA3IENAIOTCS HA KaHAJbl, XOTS 3TO M HE CTPOro
obszatenbHo. B ciysae CU- u HU-mepenaun B I[Tnane GE75 kananbl oObiuHO mMeroT mupuHy 9 kI,
a HECyIMe YacTOThl OpraHm30BaHbl B BHAE pactpa 9 kI'n’. Takum 00pa3oM KaHajbl CONPUKACAIOTCS IO
gacrore (0e3 "3alIMTHON MONOCH" MEXIy HUMH), HO HE MEPEeKpBIBAIOTCS. PannoyacTOTHBIA QUIBTD
MIPUEMHMKA TIBITAETCS BBIIENUTh OOUH KaHat 9 kIl (c Hecymiel B IIEHTPE), OJHAKO y CTaphIX MPHUEMHHUKOB,
B YACTHOCTH y TIPUEMHUKOB ¢ (PUIBTPOM Ha OCHOBE COCPEJAOTOYEHHOTO PE30HAHCHOTO KOHTYpa, a HE C
TBEPAOTENbHBIM (UIBTPOM HA OCHOBE IMOBEPXHOCTHOM BOJHBI, 3TO Mojy4aercs Xyxke. llpusHaBas, yTo
AM-pannosenianne He sBiasieTcs cpenoi HiFi, Bo MHOTMX NMpreMHHKAaX yCTaHABIMBAIOT Pagd0YacTOTHBIE

7 XoTs nmouTH BCe KaHAIbI B pamkax [lmana GE75 umerotr mmpuny 9 kl'11, cymiecTByeT o4eHb HEOOBIIOE X YUCIIO

¢ Ooslee MIMPOKKUM pacrpenereHreM. Taxke MOXKHO pa3MECTHTh HECYIHe YacTOTHI, HE COBIAJAIOIINE C PAacTPOM
9 kI'u. Cxemsl pa3menienus kananos aist [Tnana RJI81 nemHoro cnoxHee u ocHoBaubl Ha pactpe 10 kI
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¢GubTpel ¢ Tosocod mpomyckaHus yxke 9 kl['m. Ha mpaktuke 3TO O3HayaeT, 4ro IBa IepeaaTduka,
paboTaromnye B COCeIHNX KaHaIaX, He MOTYT OXBaThIBATH OJIMH U TOT K€ TeorpaduuecKuii paiioH, MOCKOIbKY
MTOMEXH OT KaXJI0TO M3 HUX OyayT "MpoTekaTs" B KaHAJIBHBIN (puisTp mpyroro. OQHAKO BBHIIEYTIOMSIHYTHIE
nepeaaTdukl MOTYT padoTaTh NPU MEHBIIEM PACCTOSIHUH TeorpauuecKoro pazHeceHUs] MEXIy HHUMHU,
MOCKOJBbKY (MIIBTP yMEHBIIAET YpPOBeHb momeX. [IoHATHO, 4To OoJbIee pa3HECEHHE YAaCTOT YIyHIINUT
CHTYAIIHIO; IIepeIaTYHK, padOTAIOMINI BO BTOPOM COCEIHEM KaHaie, MOKHO HCIIONIB30BaTh Ha Ooliee OIM3KoM
paccTosHUM, Ha TpeTbeM — eule ONMKe U T. A. O TeX MOp, MOKa BOOOIIE HUKAKOTO reorpaguueckoro
pasHeceHust He notpeOyerca. B OGosblIMHCTBE MeCT B OJHOM M TOH ke Hoioce pabOTal0T HECKOJIBKO
paaMoOBENIATeNFHBIX CITy>KO M HE MEIIAOT APYT IPYyTy O1arofaps 10CTaTOYHOMY YaCTOTHOMY Pa3HECEHHIO.

Bce aTi npuHIMITEL, BKIIFOYAs MPEANIOIOKECHUS O TUIIMYHON M30MPaTEIbHOCTH PAAHONPUEMHUKA, YUTCHBI B
pykoBogsamux ykasaHusx MCO mo mmanupoBanuto, Takux kak Ilmaner GE75 u RJ81. Pacnpoctpanenue
PaAMOBOIIH HE MPU3HAET FOCYAAPCTBEHHBIX TPAHHULL, U MTOITOMY IIJIAHWPOBAHUE JOJLKHO OCYIIECTBIATHCS HA
MEXIyHapOIHOM YypoBHe. IlodTu Bce agMUHHMCTpalMK COTJIACOBANM PACIpPENENICHUS paJHOBEHIATEIbHBIX
gacToT, Kotopele mybmnukytoTcss B MOMK BP MCD. Otu pacnpezneneHusi MpuUBA3aHbl K ONpPeEeICHHBIM
reorpaduyeckuM MecTaM, ¥ B COTJIACOBAHHOM IUIaHE YKa3aHbl MOLIHOCTh TepeJaTiuKa U HamnpaBleHHOCTh
aHTEeHHBI. XOTS OONBLUIMHCTBO 3THUX PAcIpeleseHUH IOCTOSHHBI, B HUX MOT'YT BHOCHTBCS M BHOCSATCS
MOMPABKK IS yIOBICTBOPEHUS] MEHSIOMIMXCS MOTPEOHOCTEH B yCIyrax pasiW4HbIX pajHOBEIaTeIbHBIX
opranzanuii. B MCD ecTb KOMIIBIOTEpPHBIE TIPOrpaMMbl, KOTOPBIE MOJIEIUPYIOT MOCIEACTBUS U3MEHEHUN
B COIJIACOBAaHHOM IIJIaHE, YTOOBI ONPENEINTh, MOXKHO JIM UX MPUHATH WIH KaK UX AJIs 3TOr0 aJanTupoBaTh.

C yderoM BBIIIECKa3aHHOTO BHIOOP YAcTOTBI M pacTpa, KOTOPHIM OMpeAenseT MEeXaHH3MBI
KaHAI000pa30BaHusl, WUCIONb3YyeMble JUIS TJIAHUPOBAaHUS, SBISETCS BaXHBIM (akropoM, xotopsiM OPC
PYKOBOJCTBYIOTCSI B paboTe, HAIPaBICHHOW Ha 00eCTeueHne TOro, YTOORI CTaHAapThl obopynoBanus bIID
€CTECTBEHHBIM 00pa30M MHHUMHU3UPOBAIN PUCK BO3HUKHOBEHHUS TOMEX, HCIONIB3YSI ITOIXOISIIUE TapaMETPhI
B 00JIACTH UX IPUMCHEHHUSI.

B nanHoii 061acTi MOTYT OBITH YCTaHOBIIEHBI paboyasi yacToTa it yerpoicTBa BIID 1, uTo BO3MOXKHO ele
Ba)KHEE, COOTBETCTBYIOLINE TapMOHHMKH, KOTOPBIE HAJESKHO OTAEIECHBI OT 3aIUIAHUPOBAHHBIX UIS ITOTO
paiioHa paauoBelIaTeNbHBIX CIyk0. Bp100op wactothl muis ycrpoicte BIID ynpomaercs mpy NCHONIB30BaHHN
OJIHOT'O U TOrO K€ pacTpa IJIaHUPOBAHUS PAIUOYACTOT.

Taxoke Ba)KHO yUUTBHIBaTh XapaKTEPUCTHKH U3Ty4eHus ycTporcTs BIID B paiioHe, KoTOpHIN MOXKET OBITH
3aTPOHYT (CTaOMIBHOCTh YaCTOTHI, COJIEPKaHNE TAPMOHUK H, TJIaBHOE, HaNpsbKeHHOCTh nodst). 1o cyTw, aTo
peleHre 1o OCNadIeHHIO0 IOMEX TPEAIOoNaraeT, 4To TpeOOBaHUsI K CIIEKTPaIbHON YHCTOTE U CTAOMILHOCTH
94acTOTHI, YCTAaHOBJIEHHbIE CTaHAapTaMu NpHOOpoB 1 0bopynoBanus MCO-R, OynyT TakiuMH k€ CTPOrHMH,
kak u ansa [THM-npumeneHuil.
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