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CoxpaieHusi 1 aAKPOHUMBI

AAWP
AFA
AGV
AHG
APT

ARIB

ATS
AWG
BBC
BWF

CATR

CCSA

CE

CENELEC

CEPT

CISPR

CIK
CTA
DGPS

DoC
DRM
EBU
ECC
EDM
EMC
EMF
EMI
ENAP
ERC
ETSI

ETSI
ERM
EV

FCC
ICNIRP

IEC

IEEE

IS

TC

Alliance for Wireless Power

AirFuel Alliance

Automated Guided Vehicle

Ad-Hoc Group cr

Asia-Pacific Telecommunity ATCD

Association of Radio Industries and Businesses
(Japan)

Automatic Train Stop Systems
APT Wireless Group

British Broadcasting Corporation
Broadband Wireless Forum (Japan)

China
Research

Academy of Telecommunication

China Communications Standards Association
Consumer Electronics

Electrotechnical
Européen

European Committee for
Standardization/ Comité
de Normalisation Electrotechnique

European Conference of Postal CEIIT

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

CUCTIP

Declaration of Conformity
Digital Radio Mondial
European Broadcasting Union EPC
European Consumer Centres
Electrical Discharge Machining
Electromagnetic Compatibility OMC
Electromagnetic Fields OMIIT
Electromagnetic Interference

EN approval procedure

European Radiocommunications Committee
Standards ETCHU

European  Telecommunications

Institute

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

Electric Vehicle

EMC TK BOP

ETCHU
OM
OKC
MK3HU

Federal Communications Commission (USA)

International Commission on Non-lonizing
Radiation Protection

International Electrotechnical Commission MDBK
Institute of Electrical and Electronics Engineers

International Standard MC

AJbsHC 3a OeCIPOBOAHYIO NIepeiady SHEPTUU
Aunpsiac AirFuel

ABTOMaTHYECKH yIIpaBisieMas TEJIeKKa
CnenuansHas Tpynmna

Asnarcko-THX0o0KkeaHCKOe CO00IIECTBO

3NIEKTPOCBA3U

Acconuanys MPOMBIIUICHHBIX U KOMMEPYECKHX
MpeanpHusATuii B 001actu paanocsssu (Smonms)

CucreMa aBTOMaTHIECKOI OCTAHOBKH ITOE30B
I'pymma ATCD o 6ecripoBOAHOM CBSI3U
bputaHckas pagnoBelnaTesbHas KOproparus

dopyM TO MIMPOKOIOJIOCHOW OECIIpOBOTHOM
cBsi3u (Smonwus)

Kuraiickas akagemMusi UCCICIOBaHMA B 00JacTH
JNEKTPOCBS3U

Kuraiickass ~ acconmauuss 1o  craHaapraMm
B 00J1aCTH CBSI3U

BriTOBast aneKTpOHUKA

EBpomeiickuii KOMHUTET 1O CTaHAAPTU3ALMU
3JIEKTPOTEXHUKHU

EBpomeiickass KOH(pEpeHIHsT aJMUHHACTPAIMH
TIOYT U 3JIEKTPOCBSI3N

MexnyHapoIHbIN CHeIaabHbIN KOMUTET

10 pafuoIIOMexam
Kuraii—Snonus—Kopes
Acconuanysi moTpeOUTEIECKIX TEXHOIOTHIA

Huddepennmanpcras  riobampHas
OIIpE/ICICHUs MECTOIIOIOKECHHS

CucremMa

3asiBJICHHE O COOTBETCTBUU

BceemupHoe nudposoe paano

EBponelickuii paaroBenaTenbHblil o003
EBponelickue notpeObUTenbCKHe LEHTPHI
DnekTpouckpoBas oopaboTka
DJIeKTpOMarHuTHasE COBMECTUMOCTh
DeKTpOMAarHUTHBIE OIS
DNeKTpOMarHUTHBIE TOMEXH

Ipouenypa yTBepkaeHNUs eBPONEHCKUX HOPM
EBpomneiickuit KOMUTET paiMOCBSI3U

EBpomneiickuit
JNEKTPOCBA3U

HUHCTUTYT CTaHapTU3ALUU

Texuunueckuit komuteT (TK) ETCHU o Bonpocam
OMC u pagnogacroTHoro crekrpa (BOP)

OnexTpoMoOuITh
®denepanbHag komuccus no ceazu (CLIA)

MC)KIIyHapO}lHa}I KOMHUCCHA o
OT HEMOHU3UPYIOUIETO HU3ITYYCHHUSA

3aIIHTE

MexynapoHast
KOMHCCHS

SJICKTPOTECXHHUYICCKAs

WHCTUTYT MHXXEHEPOB IO
M JJIEKTPOHHKE

JJIEKTPOTEXHHUKE

MexnyHapoIHBIN CTaHJapT



ISM

ISO

ITRS
ITU-R
ITU-T
JARI

JTC
KAIST

KATS

KWPF

LCD
LED

LF
LORAN

MF
MF-WPT

MIC

MIIT

MSIP

NAVDAT
NAVTEX

OLEV
00oB
PAS
PHEV
PMA
PR
RED
RF
RFI
RR
RRA

SAC

SAE
SAR
SCRD

SDO
SMFIR
SRD
TC
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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
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

ITHM

HCo

MC3-R
MCO-T

OTK

KK

HY

(O]
MII-BIID

OMB3

oC
nrsm

PU

PP

OPC

TK

[IpoMbIlIeHHBIE, HAy4YHBIE U MEIWUIIMHCKHE
NpUMEHEHHUS
MexyHapoaHas OpraHM3aNus

110 CTaHAAPTU3ALNH
Cucrembl HHIYKIIUOHHOM MOE3/IHOM painoCBsI3n
Cexrop panuocsszu MCO

CexTop CTaHIapTHU3ALUH AIIEKTPOocBA3n MCD

Hay‘lHO-I/ICCHCHOBaTeHBCKI/Iﬁ HUHCTUTYT
ABTOMOOMJIBHOM MPOMBIINIJIECHHOCTHU Smonun

OOBEIMHEHHBIN TEXHUYECKUN KOMUTET

Kopelickuif MHCTUTYT HayKd U IEpeOBBIX
TEXHOJIOTUi

Kopeiickoe  areHtcTBo M0  TEXHOJIOTHUSM

U CTaHIapTaMm

Kopeiickuit  ¢popym OecripoBogHOil mepenadu
SHEPTUU

Kunxoxpucramnuueckuil nucriiei
CBeTOU3ITYUAIOIIHU U0
Huskas gacrora
HaBUTALUU

Cpencrsa JTAJIbHET O

JICUCTBUS

paauyca

CpenHss 9acToTa

BeCHpOBOHHaH nepeaadya 5HEPruu nocpeacTsoM
MarHuTHOI'O I1OJIA

MUHHCTEPCTBO BHYTPEHHHX JIel W CBS3U
(Anonwms)
MHuUHHCTEPCTBO HPOMBIIIICHHOCTH u

nHpopmanoHHbIx TexHosorui (Kuraii)

Mpunuctepcro Hayku, UKT u nepcnektuBHOro
rutannpoanus (Kopes)

HapurannoHHble JaHHbBIC

Me)Kz[yHapoz[Haﬂ aBTOMAaTHU3UPOBAaHHAsA CHUCTEMaA
OINOBCHICHUA (HaBI/IFaL[I/IOHHaﬂ TCJIICKCHas1 CBH3L)

D1eKTpOMOOMITE ¢ GECKOHTAKTHOM 3aps KoM
BuenonocHsiit

OOwenocTynHas crennupuKanys
[onzapspxaeMblii THOPUIHBINA JIEKTPOMOOIITH
DIIeKTPOIHEPTreTHYECKHUIT aNbsHC

3alUTHOE OTHOILIEHHE

JlupekTrBa No paanoodopy 0BaHHIO
Pangunouacrora

Pangnonomexn

PernamenTt paguocssizu

Harmonansnoe areHTCTBO HCCIIeI0BaHUM
B obsactu paauocssasu (Kopes)
Komuccnst  HanmMoOHANBHOM — aJIMUHHCTpAIMA

Kurast mo cranmapruzanuu
OO0mIecTBO aBTOMOOMIIEHBIX HHIKEHEPOB
Y aenbHbINH KO3 GHUIUEHT TOTIOMICHHUS

Panuoycrpoiictsa,
TOYHOTO BPEMEHHU

MPpUHUMArOIue CHUT'HAJIbI

Opranusans 1o pa3paboTKe CTaHIapTOB
dopMupoBaHUEe MarHUTHOTO TIOJIS1 B pE30HAHCE
VYerpoiicTBo Maoro paauyca AeHCTBUS

TexHUYECKHH KOMUTET
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TCAM Telecommunications Conformity Assessment Komuter o OLICHKE COOTBETCTBUS
and Market Surveillance Committee U HaOJIIO/ICHHUIO 3@ PHIHKOM 3JIEKTPOCBSI3H
TELEC Telecom Engineering Center (Japan) TeXHUYECKHUiA LIEHTP AIEKTPOCBsI3H (SImoHwMs)
TG Task Group ar IeneBas rpymma
TIR Technical Information Report WndopmanmoHHbIH TEXHHYECKUH OTIET
TTA Telecommunications Technology Association Acconmanys TexHomorui anexkrpocssizu (Kopes)
(Korea)
WD Working Document Pabounii TokyMeHT
WG Working Group PT Pa6ouast rpymnma
WHO World Health Organization BO3 BcemupHas opranusarius 31paBoOXpaHEHHUS
WPC Wireless Power Consortium Koncopuuym 6ecipoBOIHON 3IEKTPOMarHUTHOH
9HEPIUH
WPS Wireless Power Supply BecnpoBOiHO# HCTOYHHUK TTUTAHUSI
WPT Wireless Power Transmission BITD BecnipoBopHas nepenada sHeprun
WPT-WG Wireless Power Transmission Working Group PI'-BIID PaGouass rpynma mo OecrnpoBOmHOH mepenade
9HEPIUH
WRC World Radiocommunication Conference BKP BcemupHas KOHGEPEHIHS parOCBI3H
1 Beenenue

Hacrosimuit Otder kacaeTcsi AMAma3soOHOB YacTOT W OTHOCAIIMXCA K HHUM IOTEHLUHAIBHBIM YPOBHSIM
BHEIOJIOCHBIX M3ITyYeHH, KOTOpBIE He coriacoBanbl B MCO-R 1 TpeOyIOT manpHeHero u3ydeHus ¢ neibio
YCTaHOBUTbH, 00ECTICYNBAIOT JIW OHU TPeOYEMYIO 3alIUTy CIIYKO paAHOCBsI3M Ha OCHOBE KPUTEPHEB Pa0OTHI B
COBMEIICHHOM KaHajle, COCeIHEeM KaHalle U cocenHeil monoce. B Oruere npuseseH 0630p CyIIECTBYIOMINX
HUOKP u pabot, poBOUMBIX B HEKOTOPBIX PETHOHAX.

TexHonoruu, mnpeAHa3HAYCHHbIE Ui OECHpPOBOAHOW Tepenauyd d3JICKTPOIHEPTUH, pa3pabaThIBAIOTCS C
XIX Beka, 1 mepBoii cTana TeXHOJOTHsSI Ha OCHOBE WHAYKIMU. [locie MHHOBAIIMOHHBIX PElICHUH B 001acTH
TEXHOJIOTHIA OecrpoBOJHON Tepeadn dHepruu 0e3 HCIIONB30BaHUs Jiyda, HpeaniokeHHBIXx B 2006 romy
MaccauyceTckuM = TEXHOJIOTMUYECKUM HMHCTHUTYTOM, Hadajgach pa3paboTKa pasiM4HbIX TEXHOJOIMH
6ectipoBogHOi mepemaun sHeprun (BIID), Hampumep mepemada ¢ TOMOIIBIO PagdOYaCTOTHOTO JIyda,
WHAYKIUA MarHUTHOTO TIOJIS, Tepeada Ha OCHOBE Pe30HaHca W T. J. Pacmmpuics quana3oH NpUMEHEHUIH
BIID, oxBatuB MOOWIBHBIE M TEPEHOCHBIE YCTPOWCTBA, OBITOBBIE MPHOOPHI U OpHUCHOE 000pYIOBaHHE,
a Takke 31ekTpoMoOmH. [losBUIMCh, HOBBIE BO3MOXKHOCTH, HApUMEp cBOOOJa BBIOOpPAa MECTOTIOIOKEHHS
3apsITHOTO ycTpoHcTBa. HEKOTOphle TEXHOJIOTHH 00eCHeurBaIOT OJHOBPEMEHHYIO 3apsIKy HECKOIBKHX
ycrpoicTB. B Hacrosimee Bpemsi TexHosoruu BIID Ha OCHOBE MHIOYKUMHM IIHPOKO JOCTYIIHBI HA DBIHKE.
Ha nmotpeOutenbckuii pelHOK BHIXOAAT TexHosoruu bBIID Ha ocHoBe pe3oHaHca. ABTOMOOWIIBbHAS
MPOMBINIICHHOCTH paccMaTtpuBaeT BI1D mis anexrpomoOuiieii (OM) B kauecTBe OYAyIIMX IPUMEHEHHIA.

[Hoaxonsmme ans BI13 yacToTsl, mO3BOIsIOMIKE O0ecieunBaTh TPeOyeMblil yPOBEHb MOIIHOCTH epelaun U
KII[, npuemiemble (HU3HUECKHE pa3Mepbl KaTYIIKH/aHTEHHBI, B OCHOBHOM ompezaeseHbl. OIHaKo B
HacTofAllee BpeMs TIIATEeIbHO HCCIENyeTCs BO3MOXKHOCTH cocymiecTBoBaHusi BIID ¢ apelicTByrommmun
PaguMOCUCTEMAMH M OIPENEISAIOTCS BOIPOCHI, KOTOPBIE CIEAYET ONEPAaTHBHO PEIIUTb. B psne crpaH u
MEXIYHapOIHBIX OpraHU3alMsIX, 3aHUMAOLIMXCS BOIPOCAMH PaIUOCBS3H, OOCYXKIAIOTCS PperjaMeHTHI
pannocBsI3H, KOTOPbIE HEOOXOMUMEBI JUIsi BHeApeHus TexHonoruid BI1D. HekoTopble pe3ynbTaThl JUCKYCCHI
Y Bexymmecs o0CyXKIeHHS B HACTOSAIIEE BPeMsI TOCTYITHBI JJIsl BCEOOIIEro 03HAKOMIICHHS.

Hanpumep, Otuer 00 uccnenoBannu AzuaTcko-THxookeaHCKoro cooOmiecTBa 3mekTpocssizu (ATCI) mo
BIID [1] m Oryer ATCD mo BIID [9] comepkar HOBYH HH(DOpPMAIHIO O AUCKYCCHUSX, BEAYIIHXCS
B CTpaHax — wieHax A3naTcKo-THXO0OKeaHCKOoro coodmiectBa 3ekTpocBsazn (ATCD) mo permameHTapHBIM
Bompocam BHepeHus bIIO.

B Hactosmem Ortyere npesicraBneHa uH(poOpMaius 00 wucmoib3oBaHuM bBIID Ha OCHOBE TEXHOJIOTHIA,
HE TIpeIyCMaTPUBAIONINX Iepeaady ¢ IOMOIIBI0  PaAMOYacTOTHOTO Jiyda, B paMKax OTBETOB
Ha Bormpoc MC3-R 210-3/1.

Hacrosimuit Otuer copepkuT MH(POpMAIMI0O O HaMOHAJIBHBIX HOPMATHBHBIX 0a3ax, HO 3Ta WHGOpPMAaLU
HE UMEET MEeXTyHapOTHOTO PETYISATOPHOTO BO3JACHCTBHSI.
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2 IIpumeHnenusi, paspadoTaHHbIe AJ1 HCNOJIb30BaHUA TexHoJornii BIID

2.1 Curtyanus Ha pbIHKe

CornacHo mociaegHUM MporHo3aM ananutuaeckor pupmel IHS Market, B 2017 rogy konu4ecTBo yCTpOHCTB
C TOAAepKKON OecrpoBOMHOW 3apsaku BHepBbie mpeBbIcHT 300 MIIH. eWHUI] B TOM. byayum cBsi3aHHO C
POCTOM IIOCTaBOK MOOMJIBHBIX TeNE(POHOB, HOyTOYKOB M HOCHUMBIX YCTPOMCTB, 3TO OTPAKaeT yBEINYECHUE Ha
75% mo cpaBHeHuto ¢ ypoBHsAMH 2016 roga, mOCKONbKY Oonblie MOTpeOHTENel BIEPBBIC MOIYYarOT
yCTpoOIicTBa C MOAAEPKKOM OECITPOBOJHOM 3apsIKK U B HOBBIX IPUMEHEHHSX HCIOIb3YETCS 3Ta TEXHOIOTUSI.
Mexay TeMm pe3yabTaThl ONpoca MOTpeOMTeNel IMOKa3bIBAIOT, YTO CHPOC CpPeld HUX Ha OecIpOBOJHYIO
3apsIIKy MOBBIMIAETCS C KaXAbIM TOAOM, TaK Kak OObEM pBhIHKAa MOAJICPKUBAIOLUINX €€ YCTPOWCTB
MPOJIOIKAET PACTH.

PUCVYHOK 1

IIporuo3 psiHKa ycTpOHCTB 0eCIIPOBOIHOI NepeJayn IHePruu

2500,0 300%

250%
2000,0

200%
1500,0

150%

1000,0
100%

500,0 /\r 50%
ol e e W I I - -

2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025

W [IpreMHUKN Nepepatumkm === puemHukm (ronosoi pocr) Nepeaatuunkm (roposoit pocr)

WUctounmk: IHS Markit

2.2 IlepeHocHble 1 MOOMIBHBIE YCTPOHCTBA

Ha cerogusimauii 1eHb caMmylo OOJIBIIYIO OO UCIONIb3YeMbIX ycTpoiicTB BIID cocTaBisiioT nepeHocHbIe U
MOOWIBHBIE ycTpoiicTBa. Ompoc, mposeneHHbll IHS, mokaseBaer, uto 35% mnotpebureneii B CLIA
UCTIONB3YIOT OECIpOBOIHYIO 3apsAKy CBOMX MOOWJIBHBIX YCTPOHCTB (B OCHOBHOM CMapT(OHOB).
Kak ykazano Ha BeO-caiite KoHcopumyma OecripoBOJHOHN 3JIEKTPOMAarHUTHOW SHEPTUH, IO COCTOSIHUIO
Ha cepeauny 2017 roga mjist 3apsaky cMapTHOHOB UCIIONB3YIOTCs 0K0J10 150 MitH. nepenatunkoB BI1D.

221 BIID Ha ocHOBe MHAYKUMM AJS MOOWJIbHBIX YCTPOMCTB, TAKUX KaK COTOBbIEe TeJe(OHBI
U TIepeHOCHbIe MYJIbTHUMEINHBIE YCTPOIiCTBA

B BIID Ha ocHOBEe MHIYKIMK MPUMEHSIOTCS WHIYKIITMOHHBIE TEXHOJOTHH, U Takas bIID ucmons3yercs mis

CIIEIYIOIIUX IPUMEHEHU:

— MOOWIIbHBIE W TIEPEHOCHBIE YCTPOWCTBA — COTOBBIE TelneOHbI, CMapTQOHBI, IUIAHIICTHHIC
Y TIOPTATUBHBIE KOMITBIOTEPHI;

- ayauoBUaeoannapaTypa — qudposblie GOTOKaMepBhI;

— MPOM3BOJICTBEHHOE O0OpYZOBaHHE — PY4YHBbIE HUPPOBBIE HWHCTPYMEHTHI, HACTOJBHBIC CHCTEMBI
3aKa3a OIIofI;

- Opyrue — OCBETHTENIbHOE O0OpyAoBaHHME (HAampuMep, CBETOAMOABI), POOOTHI, HIPYILIKH,
yCTaHaBIMBaeMblE Ha AaBTOMOOWIISIX YCTPOWCTBA, MEIUIIMHCKOE OOOpYyIOBaHHWE, YCTPOWCTBA
MEIUIIMHCKOTO Ha3HAYEHUS U T. [I.

HexoTopsie TEXHOJIOTHHN 3TOTO THUIIA MOTYT MOTPEOOBATH TOYHOTO PACTIONOKEHUS yCTPONCTBA OTHOCUTEIHHO
HWCTOYHHKA NMUTaHUS. B 11e1oM nojjiexaiiee 3apsijke YCTPOMCTBO JIOKHO KOHTaKTUPOBATh C MCTOUHUKOM
MUTaHMs KaK OaTapeiinbiii 0ok, [IpuHuMaeTcs, 4To paboyasi MOITHOCTh U3JTY4YCHUS HAXOAUTCS B TUANa30He
OT HECKOJIBKUX JI0 J€CATKOB BaTT.
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2.2.2 BIID Ha ocHOBe pe3oHaHCA s MOOWJILHBIX YCTPOICTB, TAKHX KaK COTOBbIe Teje(oHbI
U TMepeHOCHbIe MYJbTHMEAUIHbIE YCTPOWCTBA, HampuMep CcMapT(OHbI, NJIAHIIETHbIE
KOMINBIOTEPHI, NepeHOCHbIE MYJIbTUMEAUHHbIE YCTPOiicTBa

B BIID Ha ocHOBe pe3oHaHCa HCIONB3YIOTCS PE30HAHCHBIE TEXHOJOTHH W TI0 CPAaBHEHHIO C TEXHOJIOTHEH

Ha OCHOBE WHIYKIIMHM 3Ta TEXHOJIOTHA OOecrednBaeT OOINBIIYI0 MPOCTPAHCTBEHHYIO cBoOOmy. [lannas

TEXHOJIOTHSI HCIIOJIB3yeTCs Uil CICAYIOIIMX MNPUMEHEHUH [uisi 000l  opueHTammu (X-y u  Z)

0e3 MpUMEHEHHUsI METOJJOB COBMEILICHHS:

- coroBble Tene(dOHbl, CMApTPOHBI, IUIAHIIETHbIE M IOPTAaTUBHBIE KOMIIBIOTEPHl, HOCHUMBIC
YCTPOMCTBA;

- mudposeie GoTokamepsl, HU(POBBIE BUACOKAMEPDI, MY3bIKAIIbHBIE TPOUTPHIBATEH, NMEPEHOCHBIE
TB;

- pyuHble IUQPOBBIE HHCTPYMEHTHI, HACTOJbHBIE CHCTEMBI 3aKa3a OJION, OCBETUTEIILHOE
o0opynoBaHKe (HampuMep, CBETOAMO/bI), pOOOTHI, UTPYLIKH, YCTaHABIMBAaEMbIE Ha aBTOMOOMIIAX
YCTPOMCTBA, MEJUIMHCKOE 000PYA0BaHNE, YCTPOHCTBA METUIIMHCKOTO HAa3HAYCHHUS U T. II.

B IIpunoxxenuu 2 onucan npumep TexHosoruu bIID atoro Buaa.

2.3 BbITOBBIE MPUOOPHI M JTOTHCTHYECKHE TPUMEHEHH

Jiist 3TUX TPUMEHEHWH MOTYT MOTpeOOBaThCS (PYHKIUH M XapaKTEPUCTUKH, aHAIOTUYHBIE MPUMEHECHUIO
BIID st nepeHOCHBIX U MyJIbTHUMEAUHHBIX YCTporcTB. OHAKO B IIETIOM OHH HCIOJB3YIOT 00Jiee BBICOKYIO
MOIHOCTh. ClenoBarenbHO, Uil STHX NPUMECHEHHH B HEKOTOPBIX CTpaHaXx MOXET MOTpeOoBaThCs
COOTBETCTBHE JOMOJHUTEIBHBIM PETNIAMEHTAPHBIM MTOJIOKEHUSIM.

PabGouasi MOIIHOCTH YCTPOHCTB KIMEHTCKOW dacTH, Hampumep TB-pHeMHHKOB C OONBIIMM 3KpPaHOM,
BO3pacraert, modtomy bIID mis Takux mpoaykToB TpeOyeT Oosiee BEICOKOH dHepruu 3apsaaku — 6onee 100 B,
B pE3yJlbTaTe 4YEero MOXeT ObITh HE IOJIyuyeHa CepTH(HKALUsS B TEKYIIEH periaMeHTapHOH KaTeropuu
U TOJINTHKE B O0JIACTH PAIMOCBSI3H Psiia CTPaH.

MeToapl Ha OCHOBE MarHUTHOW MHIYKIHMK M MarHUTHOT'O PE30HAHCA MOTYT MIPUMEHSITHCS B COOTBETCTBUU

C THITIOM OBITOBOTO WJIH JIoTHCcTHYecKoro mpuMeHeHus bII3. CymecTBytoT cienyronue mpuMeHeHHS:

- IIPUMCHCHUA OBITOBOIO Ha3HAYEHUA — JOMalIHUeC 3HCKTpOHpPI60pI)I, HWHBCHTApb, BapO4YHLIC
anmapatbl, MHUKCEpBI, TEJIEBH30PBI, Malible pPOOOTHI, ayIuOBHU3yallbHOE 00OpYAOBaHHE,
OCBETHUTEJbHAS anmapaTypa, yCTpOHCTBA MEAUIIMHCKOTO HA3HAUEHHS U T. [11.;

— NPUMEHEHUS JOTMCTHYECKOr0 Ha3HAUYEHHs] — HAKOMHUTENb Ha CKJIQJEe MaTepUalIbHO-TEXHUIECKOTO
oOecrieyeHusi, MEAULMHCKOE 00OpYyIOBaHUE, BO3AYILHBIC JIMHUM BIIEKTPONEpeNaud Uil JHMHEEeK
npoayktoB Ha JKK ¥ momynpoBOJHUKOBBIX MaTepHalaX, CUCTEMa aBTOMATHYECKH YIPaBIIIEMOM
tenexkn (AGV) u 1. 1.

Oxwumaercs, 4To paboyas MOITHOCTh OyJeT HaXOIUTCS B JMANA30HE OT HECKOIBKHX COTEH BaTT
JI0 HECKOJIBKUX KHJIOBATT, YTO OOYCJIOBIUBAETCS SHEPTONMOTPEOIIEHUEM YCTPOCTB-ipuMeHeHn. C yaeToM
m3nydeHust PY, XapakTepHCTHKH CHCTEMBI M COMYTCTBYIOIINUX (DaKTOPOB MPUTOTHOU SIBIISETCS MOJIOCa
gacToT Hike 6780 kI'm.

24 DJIEKTPOMOOHIIb

Konnenmus BIID ms OM, Brirodas moazapsbkaeMble THOpuHbIe dnekTpomodumu (ITII'OM), 3akmrovaercs B
3apsaKe aBTOMOOWIS 0Oe3 WCHONb30BaHHs Kabeds JJIeKTPONHWTaHWs Besle, TIae Bo3MoxkHa bIID.
B aBromoOmiie mepemaBaemas dHeprusi OyIeT HCIIONB30BAaThCSA M YOPaBIEHUS WM, IHTAaHUS
JOTIOJTHUTENBHBIX YCTPOMCTB, TaKUX KAaK CHUCTEMbl KOHAMIMOHHUPOBAHUS BO3[yXa, U YIOBJICTBOPEHUS
JOpyrux mnorpeOHocTeld. PaccMaTpuBaroTCs TEXHOJIOrMM W TpuMeHeHuss bBIID kak Ha CTOSIHKE, Tak
U B IIPOIIECCE ABMIKCHHUS aBTOMOOMIISL.

Cucremsl BIID ams 3nmekTpoMOOWIISE — 3TO 3apOXIArOMIascs TEXHOJIOTHS, KOTOopas oOelaeT YCKOpeHHue
BHEJIPEHUS AJIEKTPOMOOWIIEH U YMEHBIIICHHE HETATUBHOTO BO3JIEHCTBUS aBTOMOOUIIHLHBIX BBIXJIOITHBIX Ta30B
Ha OKpyXaromyro cpeay. OHa HAXOAWTCS B CTaJWU pa3pabOTKU, U KOMMEpPIHATH3ANMS 3TOH TEXHOJIOTHH
oxumaercs k 2020 romy.

UroOBl yNOXHUTBCS B Takue CPOKH, HEOOXOAMMO OIHOBPEMEHHO CO3/aBaTh OOIICAOCTYIHBIE 3apsiIHbIC
craniuy. COOTBETCTBEHHO 3a HECKOJIBKO JIET /10 3Toro (Hampumep, k 2018 rogy) HyKHO CTaHAapTU3UPOBATh
takue cuctembl BIID B memsax obecneueHHs COBMECTHMOCTH HH(PACTPYKTYPbl 3apsSAKH C CHCTEMaMH,
ycTaHOBJIEHHBIMU B DM, U Mexay cucremamu pasHoro tuna. B EBpone B oktsi6pe 2014 roga EBponeiickas
KOMHCCHS OIyOJIMKOBaJla JUPEKTHBY O Pa3BEpPTHIBAHUU WHOPACTPYKTYpPHI AJS albTEPHATHBHBIX BHIIOB
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tormuBa (2014/94/EU). 3atem, B mapte 2015 roma, nmpuHrMas BO BHUMaHHUE 3Ty OUPEKTHBY, Komuccus
ony0ONrKoBalla HMMIUIEMEHTUPYIOIEE pelleHre OTHOCHTEIbHO 3ampoca o craHpaptusamuu (M/533),
a/IPECOBAHHOTO €BPOTIEHCKUM OPraHU3alMsIM [0 CTaHAAPTHU3ALUH, B KOTOPOM MM Ipeaiaraercs pa3padoraTh
MPOEKTHl E€BPONECHCKUX CTAHAAPTOB MO MHOPACTPYKType Ui ajJbTepPHATHBHBIX BHIOB TOILTHBA. B 3TOM
JOKYMEHTE TepeuucisioTca mouTH 20 oOBeKTOB CTaHAapTH3alWH, BKIIOYAs 3JCKTPOIUTAHUE, IMOIAdy
BOJZIOpOZa ¥ TMoAady mpupoaHoro ras3a. [lepBoii B crimcke 3HaunMTCsl craHgapTusamus cucteMm bIID mms DM.
B mannom moxymente CENELEC mpemmaraercs B cpok gm0 31 gexabps 2019 roma omyOnmkoBath
€BPOTICHCKUI CTaHAAPT, COAEPKAIIMMA TEXHUICCKUE CIEIU(DHUKAIINN SIUHOTO PEIIeHU IS OeCIPOBOIHOM
3apSAAKU JIETKOBBIX aBTOMOOWJIEH M TPY30BBIX aBTOMOOWIIE Malloil Tpy30MOBEMHOCTH, KOTOPBIA OBIT OBI
coBmectuM co crenudukanueii IEC 61980-3.

OHeprus 3apsIKu MOXKET 3aBUCETh OT TPeOOBaHUH MONb30BaTeNs. /)i IMYHBIX JETKOBBIX (ITACCAKUPCKUX)
aBToMOOMIICH B OOJNBIIMHCTBE CIIEHApHEB mpesraraetcs 3Hadenue 3,3 kBt, 7,7 kBt uimu 11 kBT, Ognako
B Cllyyae TACCAXUPCKHX aBTOMOOMJICH OOLICCTBEHHOTO HAa3HAYCHUS HEKOTOpBIE MOJIH30BATENM MOTYT
MOXKENIaTh MPOM3BECTH 3aPsIKYy ObICTpee WM WX aBTOMOOMIIL MOXKET MOTPeOOBaTh /Uil KOHKPETHBIX IeNei
0oJbine SHeprud. B HacTosiee BpeMs 17151 MaCCaKUPCKOro TPAHCIOPTa PaCCMATPUBACTCS TAKXKE BEIHYMHA
22 kBt u nuamna3on 0oJjiee BRICOKMX 3HAYCHUI SHEPTUU.

B cuienapusx MCIONB30BaHUS IS TSOKEIBIX aBTOMOOWJICH B KayeCTBE HAYaIbHOW MOXKET MOTPeOOBaThCS
BENIMUMHA, HKBHBaJIeHTHas 75 KBT nsHeprum 3apsnku. PaccmarpuBaercss Ttarke BenuunHa 100 kBt
U uana3oH 0ojiee BBICOKMX 3HAYCHUH SHEPTHH.

OcymiecTBieHne TPOEKTOB cTaHAapTu3anuu cucteM bIID Hagamock yke HECKONBKO JIET Haszajl.
MOK/TK69/PI'7 pa3pabateiBaer cepuro crangaptoB IEC 61980, koropas oxBarbIBaeT TpeOOBaHHA K
obopynoBanuto cuctembl mmTanws, a MCO/TK22/IIK37/JPT19363 B TecHOM COTpyAHHYECTBE C Hel
paspabatsBaet ctarnapt [SO 19363, oxBareBaromuii TpeboBanus k OM. ['paduk pazpaboTku nmpeacTaBieH
B HIDKECIIEAYIOIIeH TabIuIle.

IInanupyemas
Homep Ha3spanue Aata ny6aukauuu JaaTa nepecMoTpa/
(mpeamoJiaraemas)
npeoopazoBaHus
IEC 61980-1 Cucrembl  OecripoBognoi  mepemaun  sHepruu  (BIID) 2015/7 2019/6
JUTSL DJIEKTpOMOO e (1-5 pex. MC) (2-5 pex. MC)
— UYactp 1. Obmme TpeboBaHUS
IEC 61980-2 Cucrempr  OecipoBomnoii  mepemauu  sHeprun  (BIID) 2017/12 2019/6
IUTSL DTIEKTPOMOOHIIEH (TC) (1-s pex. MC)
— UYacte 2. KoHkpeTHble TpeOOBaHHSA K CBS3U MEXIY
JNEKTPOMOOHIIEM BM) u HHPPACTPYKTYpOit
B OTHOIIICHHH CHCTEM OeCIIPOBOIHOI Mepenadn SHePrun
(BIID)
IEC 61980-3 Cuctembl  OecripoBomHOi  mepemauu  sueprum  (BI1D) 2017/12 2019/6
JUISL BIIEKTpOMOOUIIeH (TC) (1-s pex. MC)
— UYacte 3. KoHkpeTHble TpeOOBaHHS K CHCTEMaM
OCCIIPOBOZHOW  Tepelaydl  dHEPTHH  MOCPEICTBOM
MarHUTHOTO TTOJISI
1SO 19363 JloposKHBIE TPAHCTIOPTHBIC CPEACTBA C ICKTPOIIPUBOIOM 2017/1 2018/12
— bBecnipoBomHas — mepeiada  dHEPIHH  IIOCPEICTBOM (0C) (-2 pen. MC)
MAarHATHOTO TIOJISI

Uro kacaeTcs 4acTOThI, HA KOTOpoi OynyT padoTats cuctembl bIID s nerkoBeix aBTOMOOMIIEH U TPY30BBIX
aBTOMOOMJIEH Mayioll Tpy30II0IEMHOCTH, TO OLEHHBAJIOCH HECKOJIBKO MOTEHIHAIBHBIX MOJOC YacToT C
YYETOM TaKHX I[apaMeTpoB, KaK TPYAHOCTh coOmopeHus tpeboBanuit OMC u OMIL, pasmemienue Ha
TPaHCHOPTHOM CpEICTBE, Macca M O0bEeM, CpaBHHUTEIbHAS CTOMMOCTb CHJIOBOM ODJIEKTPOHUKU H T. I.
B pesynbpTaTe B oTpacau OBUIO YCTAaHOBIEHO, YTO Hambosee MOAXOMSIIMM BEIOOPOM TSl 3TUX MPUMEHEHUN
spisiercst mosioca 79-90 kI (Tak Ha3bIBaeMbIit quama3on 85 kI').

B crangaprax [EC 61980-3 u ISO 19363, B KOTOpBIX KOHKPETHO PaCCMAaTPUBAIOTCS] CUCTEMBI OECTIPOBOIHOM

nepelayn 3Heprun nocpeAactBoM MarHutHOro moinst (MII-BIID), nuamazon 85 k['1p ompezeneH B kKadecTBe
noJiockl yactot misg MIIT-BIID go 11,1 kBT.
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3 TexHonorum, ncnoas3yemoie B npuMeHeHnsax BIID nim cBsizaHHbIe ¢ HUMU
3.1 J1sl IOPTAaTUBHBIX M MOOWJILHBIX YCTPOHCTB
3.1.1 Texuoaorus BIID Ha ocHOBe MATHUTHO# WHAYKIHH

BIID Ha ocHOBe MarHUTHOW MHAYKIUH — 3TO IIMPOKO W3BECTHAsl TEXHOJIOTHS, KOTOpas H3/AaBHA
MpUMEHSIETCS. B TpaHchopMaTopax, IJie TepBHYHAS W BTOPUYHAS KATYIIKA HWHIYKIIMOHHO CBSI3aHBI,
HarnpuMmep Oarojaps UCIOIb30BAHUIO OOIIEr0 MArHUTHOTO TIPOHUIIAEMOro cepeuHuka. [lepenaya sHeprun
Ha OCHOBE WHAYKIMHU MO BO3AYXY € (pU3MYECKH pa3AeieHHbIMU NEPBUYHON U BTOPUYHOM KATyIIKAMH TaKKe
SBIISIETCS TEXHOJIOTHEH, M3BECTHON Ha MPOTSHKEHUM OoJiee cTa JieT, u HasbiBaeTcsi BIID ¢ cunbHOI cBA3BIO.
OCc00EHHOCTh ITOW TEXHOJOTHH 3aKIF0YaeTCs B TOM, YTO 3((PEKTUBHOCTE Mepeadil SHSPTHH MMaaeT, eClIi
BO3IYIIHBIN 3330 MPEBBINIACT JUAMETP KATYIIKH U €CIIM KATYIIKA HE BRIPOBHEHBI B MIpEJIeNiaX PacCTOSHUS
cMerieHus. DPPEKTUBHOCTh Nepeau SJHEPTUH 3aBUCUT OT Kod(duimenTa cBsizu (K) Mexay MHIyKTOpaMu
1 ux kadectBa (Q). OTa TEXHOJIOTHS MOXET 00eCTeunuTh 00Jiee BHICOKYIO A((EKTHBHOCTD 10 CPABHEHHUIO C
METOJZIOM Ha OCHOBE MarHUTHOTO pe3oHaHca. J[aHHAas TeXHOJOTHs ObUIA BBIBEJCHA HA PBHIHOK JUIS 3apsIKU
cMapT@oHOB. [lpy HanWumm pemeTKH KaTylIeK AaHHas TEXHOJOTHS oOecredynBaeT TakkKe THOKOCTb
MECTOTIOJIOKEHHSI KaTYIIKH TPUEMHHUKA OTHOCUTENBHO TepelaTuhKa.

PUCVYHOK 2

IIpumep 6s10k-cxembl cucTtembl BITD Ha ocHOBe MArHUTHON MHAYKIMHA
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Moy nsiuust Moy nsiust

-

Harpysia

Oneprus

Report SM.2303-3-01

3.1.2  Texnonorusi BIIJ Ha ocHOBe MATHUTHOI0 Pe30HAHCA

BIID Ha ocHOBEe MarHUTHOTO pe3oHaHca Ha3biBaeTcs Takxke bIID co cmaboit cBs3bio. Teoperndeckas ocHOBa
JAHHOTO MeEToJla Ha OCHOBE MAarHUTHOrO pe30oHaHca Oblia BrHepBbie paspaborana B 2005 romy B
MaccauyceTCKOM TEXHOJOTHUECKOM MHCTUTYTE, U OTH TEOPUHU ObUIA DKCICPUMEHTAILHO MOATBEPIKICHBI B
2007 romy [3]. Boarom wMerome UCHONB3YIOTCA KaTylmIka M KOHJEHCATOP B KavecTBE pPE30HATOpA,
MepPEeAAroIIer0 JICKTPUUECKYI0 DHEPTHI0 B MOMEHT JJIEKTPOMAarHUTHOTO PE30HAHCAa MEXKIY KaTyIIKOH
repefaTyrka M KaTyIIKOW TpHeMHHKa (CBS3h MO MAarHUTHOMY pe30HaHCy). llpm coriacoBaHWM 4acTOTHI
pe3oHaHca 00enX KaTYIIEK C BBICOKUM KO3(pGUIMEHTOM Q 3IeKTPO3HEpPTrHs MOXET NepelaBaThcs Ha
00JIBIIIOE paccTOsiHME TpU clabolt cBsi3u Mexny kKarymkamu. Mcmonp3ys BIID Ha ocHOBE MarHUTHOTO
pe30HaHCca, MOKHO OCYIIECTBIIATE MTepeaady dIESKTPOIHEPTHH Ha PACCTOSHHE IO HECKOJILKIX METPOB.

DTa TEXHOJIOTHS 00ECIICUMBACT TAK)KE THOKOCTh Pa3MELICHUs KaTYIIIKH PUEMHHKA OTHOCHTEIIFHO KaTyIIKH
nepenaryuka. IlpakTHyeckre TEXHHMYECKHME TOAPOOHOCTH OCBEIICHBI B PA3IMYHBIX TEXHUYECKHX
JIOKyMeHTax, Harpumep B [3] u [4].
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PUCYHOK

3

IIpumep 6,10k-cxembl cucTemMbl BITD Ha 0ocHOBe MATHUTHOrO pe3oHAaHca
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3.1.3 BIID Ha ocHOBE eMKOCTHOI CBSA3H
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PerynupGBRa
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Biiok nepegadu sueprun (PTU)

Report SM.2303-3-02

Cuctrema BIID Ha OCHOBe €MKOCTHOH CBSI3M MMEET B CBOEM COCTaBe JBa Habopa DIEKTPOJOB, U B Hel
HE UCIIOJIb3YIOTCSl KaTyLIKH, Kak B cucteMax BIID MarHuTHOro tuma. DHeprus mnepenaeTcs 4depe3 Iojie
WHAYKOWM, CO3JaBaeMO€ CBS3bI0 IBYX HAOOpOB 31ekTponoB. CucreMa Ha OCHOBE EMKOCTHOU CBSI3U
obnajaer cieyromuMu npeumymectsaMu. Ha pucynkax 4 u 5 mpuBeieHbl COOTBETCTBEHHO OJIOK-CXeMa

CHCTEMBI U €€ TUIIOBAasi CTPYKTYpA.

1) CuctemMa Ha OCHOBE EGMKOCTHOW CBs3M oOecrieurBaeT CBOOOIY TOPH30HTAJIBHOTO MOJOXKEHUS
C MPOCTOMN B MCIOJIB30BAHUU CHCTEMOH 3apsIKH JJIsl KOHEUHBIX MOTPEOUTENCH.

2) B cucreme Mexay neperaTdMkoM W IIPUEMHUKOM MOXKET HCIIOJIb30BATHCS OYEHb TOHKHMU
(menee 0,2 MM) 3JI€KTPOJ, YTO JeTaeT BO3MOKHBIM HHTETPAIIMIO B TOHKHE MOOUJIBHBIE YCTPOMCTBA.

3) B 30He OecnpoBomHOW Tepeaayr dHEPrHH HE MPOMCXOAHWT HArpeBa. JTO O3HAYAET, YTO B 30HE
OecrpOBOHOM Mepenayy SHEPIUK TeMIIepaTypa He OJHUMACTCS, TO €CTh aKKYMYJISTOP 3allUIICH
OT HarpeBa, Jaxe eCy yCTPOHCTBO Pa3MenieHO MOOIN30CTH.

4) YpoBeHb H3TY4EHUS DJICKTPUUECKOTO TMOJS HU3KHK Onarogapsi CTPYKType CHUCTEMBI CBS3H.
DIEKTPUUYECKOE MOJIE CO3AaETCS MIEKTPOJAMU JUIsl TIepeladyl SHEPTHH.
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PUCYHOK 4

Bbaok-cxema cuctembl BIID Ha ocHOBe eMKOCTHOM CBSI3H
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PUCYHOK 5

Tunoras CTPYKTYpa CUCTEMbI HA OCHOBE €MKOCTHO¥ CBSI3H

MobuibHOE yCTPOHCTBO
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Report SM.2303-3-04

3.2 Jliist ObITOBBLIX MPUOOPOB

WHayKIMOHHBIE MCTOYHWKM IUTAaHUS (TMEepeJaTyMKH) MOTYT OBITh OTAEIbHBIMU YCTPOMCTBAMH HIIH
BCTPAUBaThCsl B KYXOHHBIE CTOJICLIHMIIBI I OO€AEHHBIE CTOJBL. B 3THX mepenaTynkax MOXKET COYeTaThCsl
BIID k npubopy ¢ TpaANIIMOHHBIM WHIYKIIHOHHBIM HArPEeBOM.

Jiss OBITOBOTO TIPUMEHEHHS ypOBEHb MOIIHOCTH, KaK IPaBUIIO, COCTABIISIET BEJIHMYMHY 1O HECKOIBKHX
KWJIOBATT, HAarpy3ka MOXET OBITh C BJIEKTPONPHBOAOM WJIM HArpeBaTeNbHOrO THMA. bynayiine mpomyKThl
OynyT moanepkuBaTh MOLIHOCTH Ooniee 2 KBT, m B HacTosiliee BpeMs HMCCIEAYIOTCS HOBBIE MPOCKTHBHIC
MPEUIOKEHHS 1Sl OECTIPOBOIHBIX KYXOHHBIX MPHUOOPOB.

VYuuThIBas UCIIOJIb30BAHNE BHICOKOH MOIIIHOCTH B 6I>ITy, MNPpEANIOYTUTCIIBHBIMU ABJIAIOTCA YaCTOTHI MOPAJAKA
JACCATKOB KHUJIOT'CPLI.

Kak npaBwuiio, UCIoNb3yIOTCSI BRICOKOHAICKHBIE YCTPOUCTBA, Takue kak bTU3, u 3T ycTpolicTBa paboTaroT
B nuana3one yactoT 10-100 xI'm.
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Wznenune, mpuMmeHseMoe Ha KyxXHE, JOJDKHO OTBEeYaTh TpPEOOBaHUSM MO OE30MaCHOCTH M YPOBHSIM
AIEKTPOMArHUTHBIX TTosiei (OMIT). Y1 ocHOBHOM BOMIPOC 3aKIIFOYAETCS B TOM, UTO MEPEIaTINK TOJDKEH OBITh
JIETKUM U HEOOJBIIMM IO Pa3Mepy, IPUTOIHBIM JUIS pa3MellieHHs Ha KyXHe, Hapsay C TeM, YTO OH JIOJDKEH

OBbITH HEOPOrUM. PaccTosiHHE MEXTy TePeIaTInKOM U MPUEMHUKOM, KaK Mpernoaraetcs, OyaeT MeHbIIe
10 cm.

Ha cnenyromux Hmke pHCYHKax TIOKa3aHBl HPHUMEPHl OECIPOBOAHBIX KYXOHHBIX O3JIEKTPOMPHOOPOB,
KOTOPBIC BCKOPE MOSBSITCS HAa PHIHKE.

PUCVYHOK 6

BecnpoBoaHbie KyXOHHBIC 31eKTPONPHOOPDI

Mukcep ¢ CHIbHOM CBSI3bIO PucoBapka ¢ cuibHO# CBA3bIO

Report SM.2303-3-05

Cuctemsl BIID yxe UHTErpUpYyIOTCS B IMHEHKH NPOLYKTOB, OCHAILCHHBIX MAaHEISIMH Ha IOJIYyIPOBOIHUKAX
u KK, npumepbl KOTOPBIX MMOKa3aHbl HA HIXKECTIEIYIOMHUX PUCYHKAX.

PUCYHOK 7

BapuaHThI HCIIOJIB30BAaHUSA /151 JIUHEEK MPOAYKTOB ¢ NaHeassMu Ha noaynposoanukax u KK n kyxounsix cucrem BII9

Concept of Wireless Hybrid Kitchen

(Bo3snyuHast THHHSA 2JIEKTPOIepefadn (Boznymmmas JIMHUSA DJICKTPOTIep €At
¢ BIID nuneiikn mpoxykros Ha JKK) ¢ BIID nuHeliku MpogyKToB Ha (3ona kyxHu ¢ BIID B kBaprupe)
MOy IPOBOJHUKOBBIX MaTepuanay

Report SM.2303-3-06

3.3 Jast anexkTpoMoOunIIei

BecnipoBoanas nepenaya 3Heprun nocpeAcTBoM MarautHoro nois (MIT-BI1D) sBrnsieTcss oHUM W3 TIIaBHBIX
BOIIPOCOB B TPYNINax Mo cTanjapTu3anuu, Takux kak MOK/TK69/PT'7 u SAE J2954TF, kacaromuxcst BI1D
s OM, Brimouast [I'OM, XoTs cyliecTByeT HecKoibko TUoB MeTtoaoB BI1D. MII-BIID gis OM u [II'OM
BKIJIFOYAIOT M WMHIYKIIMOHHBIA M MarHUTHO-PE30HAHCHBIM THIBL. DIEKTPOIHEPTUs MOXKET 3(PPEeKTHBHO
repeaaBaThCsl OT TEPBUYHON HAa BTOPUYHYIO KATYIIKY C MOMOIIBI0 MAaTHUTHOTO TIOJIS, UCITONIB3YsI PE30HAHC
MEXKy KaTyLIKOH U KOHJIEHCATOPOM.
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I[JBI OXHNAACMBIX HpI/IMCHCHI/Iﬁ MacCaXKUPCKUX aBTOMOOHMIIEH MMPUHUMAKOTCS CICAYIOIINEC aCIICKThI.

1
2)
3)
4)

5)

6)

7)
8)
9

IIpumenenne BIID — nepenaya aneKTPOIHEPTHH OT DAEKTPUUECKON PO3ETKU B KUIJIOM MTOMELIEHUH
W/WIK OT OOLIECTBEHHOTO UCTOYHHUKA 3J1eKTposHepruu Ha OM u [ITI'OM.

Mecrto ucnonp3oBanus BIID — B xunbIx A0OMax, MHOTOKBApTUPHBIX AOMax, Ha O6H1€CTBGHHI>IX
CTOsIHKaxX U T. 1.

Wcnomp30BaHme  DINEKTpUYecTBA B aBTOMOOWIAX  —  BCE  3JIEKTPOOOOPYIOBaHWE,
TaKo€ KaK aKKyMYJISITOPBI, KOMITbIOTEPHI, BO3AYIITHBIC KOHIUIIUOHEPHI U T. 1.

IIpumepsr MecTa ucronb3oBanus bIID — nmpuMep 11 mMaccaKUPCKUX aBTOMOOMIICH MpeacTaBiIeH Ha
pucyHke 8.

Merton BIID — cuctema BIID mns OM/III'OM mmeer B cBoeM cOCTaBe HE MEHEE JIBYX KaTyIIIeK.
OnHa sBISETCS MEPBUYHBIM YCTPOHCTBOM, ApYrasi — BTOPHYHBIM YCTPOMCTBOM. DIIEKTPOIHEPTHS
nepeaaeTcst OT HEPBUYHOIO HA BTOPHYHOE YCTPOHCTBO C IOMOIIBIO MArHUTHOTO MTOTOKA/TIOJIS.

MecTononoxxeHus ycTpoicTBa (MECTOTIONIOKEHHE KATYIIKH):

a) TEepBHYHOE YCTPONCTBO — HA 3eMJIS/B YIITyOJCHUH HA 3EMIIC;

b) BTOpMUYHOE yCTPOWCTBO — HUXKHSISI TOBEPXHOCTH ABTOMOOWIIS.

Bo3ayunslii 3a30p MexAy NEPBUYHOM U BTOPUYHOM KaTymikamu — MeHee 30 cm.
IIpumep kacca mourHOCTH epenay — 3 kKB, 6 kBT u 20 xBrT.

be3omacHocth — MEPBUYHOC yCTpOﬁCTBO MOXCET Ha4YWHATh Iepe€aadyy OSHEPrur, TOJIBKO CCIIN
BTOPUYHOE YCTPOICTBO pacmojiokeHo B Hajexamied ans bIID 3one. IlepBuuHOe ycTpoHCTBO
JOJDKHO IPEKPaTUTh Nepeaady, ecili CI0XKHO MOANePKUBAaTh 0€30M1aCHOCTh NepeadH.

PUCVYHOK 8
Hpumep cucrems BIID pas IM/IITMM

P - B A CRAAL T ne
e — -nﬁiulpnno,uldﬂ CBA3b JUIS YNPABJIEHUS
e J S &=
e { —~— - -
- i RSN~ = e
= i - —~—r o
//':’ ,‘}H
rid o y AKKyMY - Boinps-
—, -—— JATO P MHTE b

IUTaHuA § Bxoa no
MEPEMECHHOMY TOKY

[;:,,/—\\ \ i m' m— l_ S _’/ Pt
_JI 1 } \ Rt . |Bropuunas karymik:
Yy

/  Kouzneucarop **="  Bropuunas Karyuika
| 0
— .
SN, Marnurnoe none
.y fiiiing e BTOpHMUHASA KaTyIIKA
N /7
A — .
[TepBuunas Karymka [P — Ilepsuinas karyuika
Kmmcncam?@ Pesynsrar Mo/ieIMpOBaHHs MAarHHTHOTO MOJIS BOKPYT cHcTeMsl BITD

Report SM.2303-3-07

Jy1s BOXKIEHUS! TSDKENBIX aBTOMOOMIIEH, TaKUX Kak 3JeKTPOOYChl, HHPPACTPYKTypa CUCTEMBI J0JIKHA OBITh
BCTPOCHA B IJIACTUHBI U3 TIOJIOCOBOMN 3JIEKTPOTEXHUUECKOW CTaIH B JOPOKHOM MOJIOTHE, KOTOPBIE IepelaloT
C TIOMOIIBI0 MarHUTHOTO TI0JISI DHEPTUIO Ha BhINIEYKa3aHHbIE aBTOMOOWIIH, IIUTAEMbIE OT aKKyMYJISTOPHOH
Oarapeu. Takoll aBTOOYC MOKET MEpEMEIaThCsl O AEKTPOTEXHUIECKUM IJIACTHHAM, HE Jiefias OCTAHOBOK
JUIA 3apAKW SHEprued, W OH Ha3bIBaeTcs dJIeKTpomMoOmieM ¢ OeckoHTakTHOU 3apsakoi (OMB3). Kpome
TOro, aBTOOyC MOXET 3apsDKaThCsi B HEMOJBH)KHOM IIOJIOKEHHHM Ha aBTOOYCHOW OCTaHOBKE WIH B
aBTOOYCHOM mapke. ABTOOYC ¢ OECKOHTAKTHOM 3apsIKOM B MapKe OTIbIXa WK B TOPO/JIE SBJSETCS IEPBOM B
MHpE CHCTEMOH, B KOTopoii DM paboTaeT B KauecTBe OONBLIETPY3HOIO TPAHCIIOPTHOTO CPEACTBA.
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PUCYHOK 9

TexHHYeCKHe XapaKTePUCTHKH JIEKTPOMOOHIA ¢ 0eCKOHTAKTHOM 3apsiAKoi
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ReportSM.2303-3-08

KimroueBsiM st cuctemer bBIID B acmekTe yBenwueHUsT MOMHOCTH © A((EKTUBHOCTH SIBIAETCS
KOHCTPYMPOBaHUE MarHUTHOTI'O I10JI OT Nepearonieil K IPUEMHON KaTyIlIKe.

Bo-mepBbIX, mist obecriedeHus] BBHICOKOM MOIIHOCTH M 3P (EKTHBHOCTH MAarHUTHOE IOJIe IOJDKHO OBITH
B pE30HAHCE, KOTOPBIH TOJydaeTcs ITyT€M HCIIONb30BAaHMS PE30HAHCHBIX MEepelaromed M HpHEeMHOM
KaTyIIeK.

Bo-BTOpBIX, ClleqyeT KOHTPOJIHMPOBAaTh (hOPMY MArHUTHOTO TIOJIS, HUCHOJIB3yS JJIsi 3TOT0 MAarHUTHBIN
MaTepuai, TaKod Kak ()eppUTOBBIC CEPACYHHKH, C TeM YTOOBI 00ECIEYUTh MHUHHMAJIbHBIA MarHUTHBIN
PE30HAHC Ha MYTH MArHUTHOTO TIOJS JUISI YMEHBIIEHUS YTEYKH MArHUTHOTO TIONS M JOCTIDKEHHUs Oonee
BBICOKOU MOILIHOCTH IME€peayu.

Ota TeXHOJOTHs Ha3bIBaeTCsAs (OPMUPOBAHME MarHUTHOTO moiyist B pe3onance — SMFIR (shaped magnetic
field in resonance).

PUCVYHOK 10

[pumep 3/1eKTPOMOOHIIA ¢ OECKOHTAKTHOI 3apaIKoi

ReportSM.2303-3-0
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4 Cocrosinne cranpapruzanuu BIIJ B Mmupe
4.1 HanuonajJbHble OPraHu3anuu Mo pa3padoTke CTAHAAPTOB
411 Kuraii

B Kurtae CCSA (Kuraiickas acconmanus 1o CTaHAapTaM B 00JIaCTH CBSI3M) BBIpAaOaTHIBACT CTAHAAPTHI JJIS
MEPEHOCHBIX YCTPOWCTB, Takux Kak MoOwibHbIe cTanmuu. B 2009 romy TK9 CCSA Obul HauaT HOBBIH
MPOEKT, MPeIyCMaTPUBAIOLIMI OTYET IO pe3yiapTaraM wuccienoBanuii "McciaenoBaHusi TEXHOJIOTUH
0ecnpoBOJHON Momaun 3HEpPruu B OymkHeM mose". DTOT MpoeKT Obul 3aBepiieH B MapTte 2012 rona,
W 10 ero uToraM ObLI COCTAaBICH MPOEKT MO MCCIEIOBAHHIO TEXHOJOTHH OECHPOBOAHON MOAAaYH SHEPTHH.
B 2011 rony TK9 CCSA Obuto pa3paboTaHO ABa HOBBIX TPOEKTOB CTaHIAPTOB: 1) METOJBI OLIEHKU
anekTpoMarHuTHeIX moner (OMII) nans  OecnpoBognbix HcTouHMKOB mnutanus (WPS);  2) Hopmbl
anekTpoMarHuTHOH coBMectuMocTH (OMC) u Meronsl m3mepenuid st WPS. DTt aBa crangaprta OyayT
BCKOpE OMyOJIUKOBaHBI.

B Hacrosiiee Bpems CyIIeCTBYIOT TPH HOBBIX CTaHAAPTA, KACAIOIINXCS TEXHUIECKUX TPeOOBaHUN 1 METOAOB
ucnbiTanuii (Yacts 1: O6mee; uactp 2: CunbHasg cBsA3b; 4acTh 3: becnpoBognass mepepada SHepruu Ha
OCHOBE pE30HaHCa), M Ha 3aBEepIIAIOIIEM JTale HaXOJUTCS COCTaBJIE€HHE IpoeKTa TpeOoBaHMH K
Oe3onacHocTH. UYHCI0 peann3yeMbIX NMPOEKTOB MO pa3paboTKe CTaHIapTOB, CBA3aHHBIX ¢ OECIPOBOIHOM
nepenaded sHepruM, OydeT yBenWdyuBaThCsl. LleNeBBIMM NPOXYKTaMHU SIBIASIOTCS ayAduo-, BHIECO- U
MyJIbTUMEIUAHBIE YCTPOHCTBA, 00OPYJOBaHHE HAa OCHOBE MH(OPMAIMOHHBIX TEXHOJOTHH W YCTPOWCTBa
JJIEKTPOCBSI3H.

[Ipeameramu 3TUX CTaHAAPTOB SBIISIOTCS XapaKTEPUCTUKHU, paiuocnekTp u unrepdeiic. [Inanupyercs, 4ro
9TH CTaHJAPTHI HE OYAYT 3aTparuBaTh NpaB MHTEIJICKTYalIbHON cOOCTBEHHOCTH. B 11enom Mana BeposiTHOCTh
TOT0, YTO ITU CTAHAAPTHI CTAHYT 00s3aTEIbHBIMH.

CraHmapTsl MOTYT ONpPEICISITh HOBBIC JIOTOTHITBI, YKa3bIBAIOIIME, K KakoW YacTu craHmapta (dactu 2/3)
OTHOCHUTCS JaHHBIN IIPOYKT.

Komuccust nHanmonanpHOW anmMuuucTparun Kuras mo crapmaptm3anmm (SAC) mmaHupyeTr co3aaTth
Texnnyeckuilt komuteT HanmoHanbHOU cTannapruzaunu (TK) mo WPS. ConelictBue okasbiBaeT Kuraiickas
akamemusi uccienoBanuit B obmactu  anektpocBszu  (CATR)  MunuctepcTBa  MPOMBIIUICHHOCTH
1 uHpopManmoHHbIX TexHonoruit (MIIT).

Ha »stor TK Bo3mokeHa 3ajmadya pa3pabOTKX HAIMOHAIBHBIX CTaHAapTOB 1o WPS s MOOMIBHBIX
TeJaeOHOB, 000PY/I0OBaHKS HA OCHOBE MH(POPMAIIMOHHBIX TEXHOJOTHH, ayAH0-, BUIACO- U MYJIbTHMEIUHHBIX
YCTPOKMCTB.

VYuuThiBas TuiaH W/WiM rpaduk pa3paboTKH CTAHAAPTOB/PYKOBOJISININX YKa3aHHI/HOPMATUBHBIX aKTOB B
CCSA, crargaptsl mo OMC u OMII OynyT Bckope OnmyOJIMKOBaHbL. Y TBEPK/ICHBI CTAaHIAPTHl TEXHUIECKUX
TpeOoBaHMI U TpeOOBaHNH 0€30ITaCHOCTH.

B HOsi0pe 2013 roma B Kurae Oputa co3mana HammoHanbHas OPC, opueHTHMpoBaHHAass Ha OBITOBBIE
YCTpOUCTBa ¢ OECHpPOBOJHBIM ITUTAHUEM, M B €€ IIaHax pa3paboTKa HaIMOHAJBHBIX CTaHIapTOB. Kpome
TOTO, B TOW OpraHU3anuu 00CYKIArOTCS Takke W JAPYTrHue BOMPOCHI, HANpuMep 0e301acHOCTh W pabouue
XapaKTEePUCTUKH.

4.1.2 SInonus

Pabouas rpynmna o BIID dopyma mo mupokononocHoi 0ecnipoBoHoit cesa3u Snonun (BWF) 3anumaercs
COCTaBJIEHMEM IPOEKTOB TEXHHUYECKUX cTaHaapToB BIID ¢ umcmonb3oBaHueM mpoekToB mpoTokonoB ARIB
(Accoumanuy MPOMBIIIICHHBIX ¥ KOMMEPYECKUX MPEeNNpUsATHA B 00JacTH pamuocssasn). Habop mpoekTos
cTaHAapToB, paspaboranneiii BWF, nanpaBnen ARIB Ha yrtBepknenwe. BWF mposen yriayonennoe
TeXHUYECKOe wuccienoBanue crekrtpa bIID g Bcex mpumenenmii m Texnomoruid. B 2015 rogy ARIB
yTBEepAMIa B Ka4eCTBE AMOHCKUX CTAHAAPTOB cleaytomue Texnonoruu bI10.

ARIB STD-T113 V1.1 Cucrembl 6ecripoBoIHON Tiepe/iadn SHEPTHH

Yacte 1. Cucmemsl b6ecnposoornoli nepedauu dHepeul HA OCHOBE eMKOCHHOU C853U C UCNOJb308AHUEM
yacmomwt 400 xl'y

Yacts 2. Cucmemsvl becnposoonoil nepedauu sHepeuls 015 MOOUTLHLIX YCIMPOUCME HA OCHOBE MASHUMHOU
€653 C UCnoab308anuem yacmomst 6,78 MI'y
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Yacte 3. Cucmemsl 0Oecnpogoonoul nepedayu dHepeuu 071 MOOUNLHBIX YCMPOUCME HA  OCHOBe
NOBEPXHOCMHOU CB53U C UCNOAb30GAHUEM MUKPOBOIHOBO20 INEKMPOMACHUMHO2O OIS

Hapsiny ¢ pa3zpaboTkoif 1 omeHKOH crierupuKauil paauoBOIH U Tepeaaddl SHEPTHH PacCMaTpUBAIOTCS
TaK)Ke MEXaHU3MBI MEPelavuy CUTHAIM3AIlMY yIpaBieHus. Eciii npemycMaTprBaeTcs BBIXO]] Ha TII00aIbHBIH
PBIHOK, TIATENFHO W3Y9aeTCs BOIIPOC TII00ANBHOTO COTIIACOBAHUS CIIEKTpPa.

B urone 2013 roga anst nenn MunuctepcTBa BHyTpeHHHX Ael U cBsizu (MIC) mo pykoBoACTBY pa3paboTkoit
HOBBIX HOpMAaTHBHBIX akToB s BIID B pamkax [logkomurera MIC 1o 37€KTPOMarHUTHOMY H3ITyYCHUEO
JUISL MCTIONB30BaHMsl PaJuOBONH Oblla co3gaHa pabodas rpymmna Mo OeclpoBOJHOM mepenade SHEPTUU
(PI'-BIID3). OcuoBubIMu 3amadamu PI-BIID sBnstorcs wWcciaepoBaHwsl TMonoc  dYactoT mist  BIID
u cocymectBoBanne bIID ¢ geiictByrommmu cuctemamu. C yuetom pesynbratoB padotel PI' Coer MIC
Mo MHPOPMAMK H CBS3M YTBEPAWI OTYET MO pernameHtanuu bBIID, koTopslii Obul  OmyOIMKOBaH
B 2015 rony. bonee noapobHast uadopmarms npeacrapinena B rmase 6. B ARIB STD-T113 yka3ansl HOBbIE
MPaBUJIa YCTAHOBJICHUS COOTBETCTBHSI.

413 Kopen

MunncrepctBo Hayku, UKT u mepcnextuBHoOro turanupoBanusi (MSIP) um ero HanmonampHOE areHTCTBO
uccrnenoBannii B obmactu  pamuocBsizu  (RRA)  sBisiroTcss  rocynapCTBEHHBIMH — YUPEXKICHHSIMU,
oTBeTCTBeHHBIMU 3a perynupoBanus bIID B Kopee. OcHOBHBIE opraHuzanud IO CTaHIApPTHU3ALINH,
paspabatsiBaromue cranaapTsl A bI1D, ykazans! B Tabmmme 1.

TABJINIIA 1

Pa6ora no crangaptuszauuu B Kopee

HaumeHoBaHue URL CocTosinue

KATS http://www.kats.go.kr/en_kats/ IMpomomxkaercst
— VYnpasneHue 3apsKoi HECKOJIbKUX YCTPONUCTB

KWPF http://www.kwpf.org Iponomxaercs

—  Cnexrp, oTHOCsUICs Kk BIID

— PerymupoBanue, otHOCcsIeecs k BIID
—  BIID Ha ocHOBE MarHUTHOTO PE30HAHCA
— BIID Ha ocHOBE MarHUTHOH HHAYKIHH
3aBepuieHo

—  CueHapu# UCTIONTB30BAHUS

— Cuenapuu 00CITy)KUBaHUS

—  OyHKIHOHAIBHBIE TPEOOBAHUS

— Css3b B npeaenax nosnocst s bI19D

—  KonTtpons B nemsix ynpasnerus bI13

TTA http://www.tta.or.kr/English/index.jsp 3aBepiieHo

—  CueHapu# UCTIONB30BAHUS

— Cuenapuu 00CITy)KUBaHUS

—  DdPeKTUBHOCTD

— Ouenka

—  Csa3sb B npezenax nojocs! s bI1D

— KonTtpons B nensx ynpasnenus bI1D
IIponomxaercs

—  BIID Ha ocHOBE MarHUTHOTO PE30HAHCA
— BIID Ha ocHOBE MarHUTHON HHAYKIHH

4.2 Me:kayHapoaHble U peruoHabHble OPraHu3auun

B Tabmume 2 ykazaH psAn  MEXKAYHapOAHBIX ¥ PETHOHAJBHBIX  OpPraHM3alWd, 3aHUMAIONIUXCS
craggaptu3anueit bIIJ, u X cOOTBETCTBYIOMIAS IEATEIHLHOCTD.


http://www.kats.go.kr/en_kats/
http://www.kwpf.org/
http://www.tta.or.kr/English/index.jsp
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TABJIULIA 2

Me:xkayHapoaHble 1 peruoHajIbHble OPraHu3anuy, 3aHuMaouuecs sonpocamu bI1D

HaumeHoBaHue
OpraHu3aluu

JlesiTeILHOCTH

ATCD
(Aznarcko-Tuxookeanckoe
co00IIIEeCTBO
JJIEKTPOCBS3H)

B ¢espane 2016 roma I'pymma ATCD mno GecnpoBoguoir cBsisu (AWG) mnpucTynuia
K UCCIICAOBAHMUIM B IEIX ImoAroToBkH Pexomenmanmu ATCO mo auamasoHam dacTtoT miast BITOD
0e3 UCTOIb30BaHNUS Jyda Al MOOMIBHBIX YCTPOUCTB.

AWG mpuctynuna k paspabotke ordera ATCD mo auama3oHaM YacToT, NpenHa3HaYeHHBIM
s BIID Ge3 ucmonp3oBaHUS JIyda A SIEKTPOMOOWIICH, KOTOPBIM IUIAHUPYETCSl 3aBEpIINUTh
B ceHTsI0pe 2017 roma, u Ha cBoeM 20-M coOpanum (ceHTsi0ppr 2016 roma) coriacoBama ero
NepBOHAYANBHYIO CTpyKTypy. Kpome Toro, AWG HaMmepeHa MpOBECTH HCCIIEIOBaHUS
JUTS TIpEJTOCTaBleHuss WHGOpMAauK W HeoOxomumon momnepxkku wicHaMm ATCD B xonme
ux nmoarotroBku k BKP-19 mo nynkry nmoBectku aus 9.1, Bompoc 9.1.6.

B nononHenue k BBIIEyKa3aHHBIM MeponpusTusaM B 2017 romay Obu1 3aBepiieH pabouuil JOKYMEHT

"Hogslit otder ATCD 1o yciryraM ¥ IpEMEHEHUSIM TEXHOJIOTUH OECIIPOBOHON Mepeaadyn SHepruu
(BIID)" ¢ mobaBieHHeM IIUPOKOTO CIIEKTPa HHPOPMALIUK K PE3yIbTATOB HCCICJOBAHMUIA

HK13 MCO-T

B pamkax Bompoca 1/13 MCD-T pazpabarteiBaetcs Jo6asnenne Y WPT "Ycenyru ¢ npumeneHneM
0OecnpOBOAHOM Nepeiadn SHEPTun'', OXBATHIBAIOIIEE CIECAYIOIINE TEMBbI:

—  oIpeJeleHue NOHATHUA "yciayra ¢ npuMeHeHueM bIID";
—  MOZEeJb ycayr ¢ mpuMeHeHueM bI13;
—  ClLIEHapHuM UCIOJIb30BaHUs yCIyr ¢ npuMeHeHueM BbIIO.

B MCDO-T Y.WPT omnmcansl pa3nuyuHble CIEHAPUU MPEAOCTABICHHS YCIYT C HCIOIb30BaHUEM
texHosoruu BI1D st co3manust CTpyKTYpHI yCIIyT, BKIIOYAIOIISH ayTeHTU(HUKALMIO T0JIb30BaTes1/
YCTPOIHCTBA, yIpaBlIeHHE yCIyraMH, yder, obecriedeHue Oe3omacHOCTH U T. 1. OCHOBHas LIENb —
OTIPENIENTUTh CTPYKTYPY IUIs IpeaocTaBieHus yciyr bI1D

CUCIIP
(MesxayHapoHbIi
CIIENUATbHBI KOMUTET
0 PAJHOIIOMEXaM)

Ob6cyxnennem BompocoB bIID  3ammmaercs [IK-B  CUCIIP (momexuw, OTHOCSALIHECS
K paguodactotHoii [THM-ammapatype ¥ K BO3AYIIHBIM JIMHMSM dJIEKTporepenadu, u T. a.). BIID
paccmarpuBatoT u apyrue [1K: D (amekTpudeckoe/3meKTpOHHOE 000pyI0BaHHE HAa TPAHCIIOPTHBIX
cpeactBax), F (OpITOBas TexHHWKa, OCBETHTENbHOE oOopymoBanue WU T.A.) U | (obopymoBanme
MH(OPMAIMOHHBIX TEXHOJIOTUH, MyJIbTUMEANITHOE 000PYIOBaHHE U PAIOTIPHEMHUKH).

B wuone 2014 roma IIK-B cdopmupoBana lleneByto rpynmy (B Hacrosimee Bpemst CI'4)
Uit pa3pabotku crnenudukanuii. Oxumaercs, uro mompaBka k CUCIIP 11 ansg BrIoYeHUsS
TpeOOBaHMH MO M3MYYCHUSIM B 4aCTOTHOM quanaszone 9—-150 k' aiist cumoBoii anekrporuku bI19,
BKJIIOYast aJIeKTpoMoOmiy, Oyaer onybnukoBana He no3nHee 2019 rona.

Crnenyer ormetuts, yto CUCIIP 11 otHOCHTCS kK mpumenenusM [IHM, B Hactosimee Bpems B PP
orcyrcTByet nonoca [THM st auanasona 9—150 kI

TK100 M3K

I'pymma MOK/TK100/TA1S paspabarbiBaeT MeXIyHApOIHBIC ITyOJIHKAaMH IO OEcTpOBOTHOM
nepenade osHepruu (BIID) Juin  MynmbTUMeOMIHBIX cuCTeM H  OOOpYIOBaHHWS, a TaKKe
M0 COBMECTHMOCTH MEXIy QYHKIIHAME Iepenadn u npuema BIID.

MDOK omybnukoBana oauH craHmapt OecnpoBoaHoi mepenaun s>Hepruu (IEC PAS 63095 Edl)
u rorout K mybmukaruu BTopoit (IEC 63028 Edl). IEC PAS 63095 ompenenser ucrnonb30BaHue
yactoT B amamasone 87-205 xI'm, a IEC 63028 — wucnoms3oBanme dYacToThl 6,78 MI'1.
MDOK TK100/TA15 pekomenayer MCD moamepkath MOIXOMAIINN COTJIACOBAHHBIA YaCTOTHBIN
nuana3oH st BI1D, moHOCTRIO COOTBETCTBYIOLIMIA 3TUM OBYM cTaHnaptam MOK

TK106 M3K

—  Co3gansl HOBBIE paboune rpymmnsl — PI" § "PaccMoTpeHre MeTo10B OIIEHKH KOHTAKTHOTO TOKa
C TOYKH 3pEHHs BO3JCHCTBHS JJIEKTPUYECKUX, MArHUTHBIX M JJIEKTPOMArHUTHBIX IOJEH
Ha genoBeka" u PI'9 B orHomennu BI1D.

—  "PaccMmoTpeHHE METONIOB OIEHKU OecnpoBomHOW mepemaun sHepruu (BI1D) ¢ Toukm 3pennms
BO3JICHCTBHUS ANEKTPUIECKHX, MATHUTHBIX M 3JIEKTPOMarHUTHBIX MOJIEi Ha yenoBeka"

IEC 61980
(MOBK/TK69/PI'7)

PI'7 MDOK/TK69 (snmekTpomMoOMAM M Tpy30BbIe 3neKTpokapsl) coBmecTHo ¢ WCO/TK22
(aBTOoMOOWMITH) 06cyxaaeT BIID 11t TpaHCIOPTHBIX CPEICTB.

IEC 61980-1. O6mue TpeboBanus (omybmukoBano B uione 2015 roxa).
— IEC 61980-2. CBs3b (B cTannu pa3paboTKH).
— IEC 61980-3. [lepemava 3HEPTHH TOCPEACTBOM MAaTHUTHOTO TOJIS (B CTaANH Pa3paboTKH).

B IEC 61980-3 mmamazon 85 k[ (81,39-90 k['m) Oynmer ompeneneH Kak 4acTOTa CHCTEMBI IS
JIETKOBBIX aBTOMOOMIIEH M IPY30BBIX aBTOMOOMJIEH MaJloi rpy30M0JbeMHOCTH.
K xonmy 2017 roma mnanmpyercs usganue TC (texnuueckux crerubuxanuii) IEC 61980-3

u IEC 61980-2. Kpome Toro, k kouimy 2018 roma oxupmaercs mnyOnukanus 2-rO  HW3JaHUS
IEC 61980-1
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TABJIULIA 2 (npooonscenue)

Me:xkayHapoaHble 1 peruoHajIbHble OPraHu3anuy, 3aHuMaouuecs sonpocamu bI1D

HaumeHoBaHue
OpraHu3aluu

JlesiTeILHOCTH

1SO 19363
(UCO/TK22/
TIK37/IPT19363)

ISO 19363: BecnpoBomHas mepepavya 3HEPTHU IOCPEICTBOM MAarHUTHOTO mons — TpeGoBaHus
1o 6e301aCHOCTH U (PyHKIMOHAIBHON COBMECTUMOCTH:

— JPT19363 co3nan B Hauane 2014 rona;

—  TIpedHa3sHauYeH Ui pa3pabOTKM CTaHAApTa, B KOTOPOM YCTAQHABIMBAIOTCS TpPEOOBaHMS
K OOKOBBIM YacTSIM aBTOMOOHIIS,

—  tecHas cunxponusanus ¢ IEC 61980 u SAE J2954.

Juamazon 85 kI'ry (81,39-90 xI'1y) ompeneneH Kak 4acTOTa CHCTEMBI JUIS JITKOBBIX aBTOMOOMIIEH

U TPY30BBIX aBTOMOOHIICH Maslol Tpy30M0IBEMHOCTH.

OC (obmenoctynHas crneuudukaunusi) Obuta omyOnukoBaHa B sHBape 2017 roma, a 3atem

nocnenyet oorosiaeHre MC (MexIyHapoIHOTO cTaHnapTa) kK koHy 2018 rona

OTKI1/TIK6
HNCO/MBK

OTK1/ITIK6 MCO/M3K pa3pabarsiBaeT BHYTPHIIOIOCHBIH IpoTokon ypoHeit PHY u MAC BIID:
—  HampasieHue paboThl yTBepxkaeHO B stHBape 2012 roxa
—  pacmpocTpaHseTcs BMecTe ¢ pabounM nokymentoM (WD)

TK BOP
ETCH

— TK BDP ETCH nepaBHo omy6mukoBan Texaudecknit otder (TR 103 409), o3arnaBieHHbIH
"CucreMHblil cipaBo4HbIA 10KyMeHT (SRdoc); "Cuctembr 6ecipoBOAHOM Tepeaadu SHEPTUI
(BIID) mns anexrpomoduneit (OM), paborarorue B monoce dactot 79-90 k['(". Tenepsb 3TOT
nokymeHT noivkeH Ovith pacemorper CEIIT, koropas wm3ydut cuctemsl BIID-OM u
PaccCMOTPUT BO3MOXKHOCTB MX COCYILIECTBOBAHHS C CUCTEMAaMH PaIHOCBSI3H.

— TK BDP ETCH omoOpmyi OKOHYATENBHYIO PEAAKIHUI0O IMPOEKTa HOBOTO COTJIACOBAHHOTO
cranpapta (EN 303 417*) nns yrepxaenus mo npouenype ENAP (mpouenypa yTBepxaeHust
eBpOMEUCKUX HOPM), KOTOpBI OxBaThiBaeT Bce BUabl cuctem BIID (B3amen EN 300 330
"Hecmenuuveckue ycTpoiicTBa KOPOTKOTO paamyca IeHCTBHUS", KOTOPHIA B IPOILIOM
UCIHOJIB30BAJICS TPUMEHUTENBHO K cucreMaM bBIID, HO Oomblie He NPUMEHSAETCS K
obopynosanmto  BI1D). B crammapre EN 303417  ompenmensioTcs  TEXHUYECKHE
XapaKTePUCTUKK U METO/Ibl H3MEPEHHsI UIsl cUcTeM GecrnpoBoqHOM Tepenaun sHepruu (BI1D)
C HCHOJIb30BaHHEM TEXHOJIOTHIl, HE MpeAyCMaTpUBAIONIMX MepeAadyy ¢ MOMOLIBIO
paZnoYacTOTHOrO Jiy4a, B auama3oHax dvactor 19-21 k[, 59-61 k[, 79-90 x['m, 100—
300 kT'w, 6765-6795 k' [TyOnukauumst 3TOro HOBOTO CTaHAApTa MPEAyCMOTPEHA BO BTOPOW
nmonosuHe 2017 roga. Kpome Toro, B Hacrosmiee Bpems B TK BOP paccmaTtpuBaercst HOBBII
cucremublii 1okymeHT (TR 103 493), koTOphIii OXBaTHIBACT TEXHUYECKHE CHEUHU(PUKAINN U
xapakrepuctuku cucteM bIID, kpome BIID-OM, pabotatommx Ha yactorax Hmke 30 MIm.
On Oyner cBoeBpemeHHo paccmorpen CEPT/ECC/WG SE B nensix u3y4eHusl BO3MOKHOCTH
COCYILIECTBOBAHHS

CTA
(Acconuanus
MOTPEOUTETBLCKIX
TEXHOJIOTHI)

CTA R6-WG22 (becmpoBonnasi mepenada 3Heprum). Jta pabouas rpymma pa3padaTeiBacT
CTaHIApPThl, PEKOMEHAYEeMYI0 TPAaKTHKy M  COIYTCTBYIOIIME JOKYMEHTBI, CBSI3aHHBIC
¢ becripoBonHOl mepenaded oHepruu. Ona paszpabortana gokymeHT ANSI/CTA-2042.1-B
"I'moccapuii TepMHHOB B 00JlacTH OeCIpOBOJHOI mepemaud SHepruu”. B maHHBIT MOMEHT OHa
paboraer Ham CTA-2042.3 "Meronsl u3MepeHus 3((EKTHBHOCTH H MOIIHOCTH B PEXKHME
OXKHJaHus OecripoBOIHOI nepeaayn sHeprun”

SAE

(O6mectBO
aBTOMOOMIIBHBIX
UH)XEHEPOB)

B 2010 rony Obuta cozmana lleneBas rpymma SAE International J2954™ mo GecripoBoaHO#
nepeiave SHEPTHU IS SICKTPOMOOWIICH 1 MOA3apsKAaeMbIX THOPUIHBIX 3JIEKTPOMOOUIIEH.

B mae 2016 roma SAE International omy6nukoBana mokymenT SAE TIR J2954 "becnpoBomHas
mepeiaya  SHEPrUM  JUIL  OJNEKTPOMOOWIIeH/Nmof3apskaeMbIX — DIIEKTpOMOOMiIeH — Maioit
IPy30IOABEMHOCTY M METOJOJIOTUSl COIJIacOBaHUA", KOTOPBIM ycTaHaBIMBaeT auamnazoH 85 kI
(81,3990 I') B KauecTBe OOMLIETO YACTOTHOrO JHANa3oHa Ui OECIPOBOIHON epenadn SHEPTHU
JUISL  BCEX TPAHCIOPTHBIX CPEJICTB Malloil IpPy30MOJBEMHOCTH MOLIHOCTBIO 110 22 KBT.
B Undopmarnmonnom texamueckom otdere (TIR) ykasamer nmBa kimacca momHoctd (3,7 KBT
u 7,7 xBt). dnsg Oynymmx mepecMOTpOB HPHUBENCHBI eme J1Ba Kiacca 0oliee BBHICOKHMX YpPOBHEH
MOIIIHOCTH J10 22 KBT.

SAE International — ato mexxayHapoaHas accormars, oobeaunstonias 6omee 128 000 umkeHepos
M TEXHHYECKHX CIEIHAINCTOB a3POKOCMUYECKOM, aBTOMOOMJIBHOW W aBTOTPaHCIOPTHOMH
IPOMBIIIJICHHOCTH.

Cw. http://www.sae.org/news/3415/ u http://standards.sae.org/j2954 201605/

DT0T craHgapT Bce emie uMmen craryc "mpoekt cranmapra ETSI EN 303 417", korga 21 uronst 2017 rona Obuia
yTBEpIK/ICHa BTOPas epecMOTpeHHas Bepcus aanHoro Otyera (To ecth MC3I-R SM.2302-2).



http://www.sae.org/news/3415/
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TABJINIIA 2 (oxonuanue)

Me:xkayHapoaHble H peruoHabHble OPraHu3anum, 3annMaronecs sonpocamu BIID (oxonuanue)

HaumeHoBaHue
OpraHu3aluu

JlesiTeILHOCTH

Anbsac AirFuel

Hexommepueckuii MexxayHapOJHBIH KOHCOPIUYM, co3laHHbIA B 2015 romy B pe3yibTare CIHSHUS
A4WP u PMA.

Anpanc AirFuel (AFA) mpomomkaer U pacmiupsieT Bce BHUIBI JICSITENbHOCTH, KOTOPBIE BENUCH
B A4WP u PMA. Cneunduxanuy, BeimymieHHsle A4WP u PMA, HemocpencTBEHHO HPUHSTHI
B KadecTBe crienudukanmii Anpsaca AirFuel.

AFA paboraer Han crannaptamu bIIO B cnepyrommx obmactsax:

—  uaaykrusHas BI1D (BIID Ha ocHOBEe MarHUTHOH MHIYKIINH);

—  pesonancHas bI13 (BIID Ha ocHOBE MarHUTHOTO PE30HAHCA);

—  OeckontaktHas BI1D;

—  uH}paCTPyKTypa.

Osxupaetcs, 4To crnerudukanys 0a30Boil cuCcTeMbl OECIIPOBOJHOM Mepeqayl SHEprHu Ha OCHOBE

pesonanca (BSS) AirFuel Oyzer onmyOnmkoBana B kadectBe cranmapta IEC 63028 Edl B urome
2017 rona

A4WP

A4WP paspaborana cnenudukanuio BIID ¢ ucnonp3oBaHneM HEW3ITydalolled CBS3M HA OCHOBE
MarHUTHOTO PE30HAaHCAa MaJioi M CpelHeH NanbHOCTH (CHJIbHAs CBA3b HA OCHOBE DPE30HAHCA)
(BIID cnaboti csa3n).

—  OcHoBHas TexHnuecKas crenudukanus 3aBepiena B 2012 roxy.
—  Brimymiena rexaundeckas cnenugukamnus (Bepcus 1) B suBape 2013 rona.
B a10i1 cienm¢ukanuu onpexaensercs padora Ha yactore 6,78 MI'.

B 2015 rony npomsonmio cnustaue A4WP ¢ PMA, B pesynsrare dero Obu1 0Opa3oBaH AJBSHC
AirFuel

PMA

Dnekrposnepreriudeckuii anpstic (PMA) — 5T0 HeKOMMepuecKass MEXIyHapojaHas OTpaciieBast
opraHmszanys, padoTaromas B 00JaCTH TEXHOJOTHH OECHpPOBOMHON Iepenadd SHEPTUH, BKIOYAst
3apsJIKy yCTPOMCTB, oOopymoBaHHBIX Oatapesimu. C MomeHTa ocHoBanus B 2012 romy PMA
ObICTPO pa3BUBAeTCs B PA3IMYHBIX OTPACIIX IPOMBINUICHHOCTH, BKJIOYas JJIIEKTPOCBS3b,
JJIEKTPOOBITOBBIE NIPUOOPHI, AaBTOMOOMIIECTPOCHHE, PO3HUYHYIO TOPTOBIIO, MeOelb, MOBEPXHOCTH
u MHoroe npyroe. Poct u ycnex PMA 0OBSCHSIOTCS YHHKaJbHBIM HOAXOJOM K OOECIICYCHUIO
MOBCEMECTHOTO PAcIpOCTpaHEeHHs1 OECIPOBOAHOM Iepejaud SHEPrUM TaM, IZie 3TO Haubolee
HE00XOJMMO MTOTPEOHTENSIM, a TAKKE YIIOPHOU paboTOi U MPETaHHOCTHIO YWICHOB AJTbSIHCA.

B 2015 rony PMA o6wvenunmics ¢ A4WP ¢ oOpasoBanmnem Anbsiaca AirFuel

WPC

OcHoBannblit B 2008 romy KoHcopiuym  0ecrnpoBOAHON — DJIEKTPOMAarHUTHOW — SHEPrUU
MPOKJIANbIBaeT IyTh K OECHPOBOAHON 3apsjke, Hpeiaras OTKPHITBIA cTanmapT. Ero pabora
COCpPEeIOTOYEHa HA PEIICHMSX C CHIBHOW WHIYKIMOHHON CBS3bIO PA3HBIX YPOBHEH MOIIHOCTH
or5a0 15BT mis MoOWIbHONH OecnpOBOAHONW TMepeAayd SHEPrHUd MOIIHOCTBIO 10 1 kBT
B DJICKTPOOBITOBBIE IPHOOPEIL.

Ha BeO-caiite KoHcopmmyma mpeacTaBieH cmUcOK ero 219 uimeHoB, a Takke IepedeHb
668 cepTuUIIPOBAaHHBIX W3ACIHN, BKIIOYAas TNPHHAICKHOCTH, 3apsOHble yCTpoiicTBa U
npUuOOPBIL.

— B urone 2010 roxa Obina BeITynieHa TeXHUUecKas cnenudukanus (Qi ver.1).

Cnemndukanus Qi omyonukosana kak IEC PAS 63095 Ed1.

Crerdpukanms Qi "Cucrema 6ecripoBOIHO# Mepeaayun 3Heprun Kiacca MomHocTr 0" onpenenseT
UHTep(elc MeXIy HepeaaTINKOM ¥ IPUEMHUKOM SHEPTUH, TO €CTh MEXIY 0a30BbIMU CTAaHLIUSIMU
kiacca MorHocTd 0 M1 MOOHIBHBIMEU yeTpoiicTBamu. Kiace MomtHoctn 0 — 310 0603HayeHue bITD
JUISL YCTPOWCTB C IUIOCKOM MMOBEPXHOCTHIO, TAKUX KaK 3apsiiHbIe yCTPOMCTBA, MOOHIbHBIE
TeneOHBbI, TUIAHIIETHI, BUICOKAMEPHI U aKKYMYJISITOpHBIE Gartaper, 6a30BOT0 mMpoQuist MOITHOCTH
(< 5 B1) u pacumpensoro npodwmis momuocTH (< 15 Bt). Ona onpenenser paboTy B Anama3oHe
gactoT 87-205 xI'11

PI'-BIID CJK
(Kuraii—SInonus—Kopes)

Pabouas rpynma o BI13 cobpanns CJIK mo nHGOpMaOHHBIM TEXHOIOTHSM.

Pacnpoctpansier nHdopMaIuio B perone s u3ydeHus u oocnenosanusi bI1D manoif v BbICOKOM
MOIIIHOCTH.

- B ampene 2013 roga BeimymeH texuuueckuii oryer 1 CJK mo BIID.
—  Becnoii 2014 rona eimymien texandecknit oraer 2 CJK mo BITD.
— B mae 2015 rona BeimynieH Texaudeckuii otuet 3 CJK no BIID
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421 CHCIP M3K

C perymsaropraoit Toukn 3penuss CUCIIP MOK moxer moapasgenuts npumeHeHus bIID cremyromum
obpazoM:

a) npumenenus bI13, obecnieunBaromme 6ecIpOBOAHYIO Tepeaady SHEPTHH Ha KOHKPETHON paboueit
yactore 0e3 JOTOIHUTENHHON (QYHKIIMY epe/iauu TaHHbIX;

b) npumenenus bBI1D, B koTopbix vacrora (moyioca yactor) BIID ucmons3yeTcst Al JOMOIHUTEIEHOM
(GYHKIMH TIepejaun JAHHBIX WK CBSI3U C BTOPHYHBIM YCTPOHCTBOM;

C) IMPUMCHCHUA BHQ, B KOTOPBIX HUCHOJIB3YIOTCA APYTIUE€ YaCTOThI, OTJIMYHBIC OT UCIIOJB3YCMbIX IJId
BHQ, JJIsL JIOTIOTHUTEIBHOM (byHKLII/II/I nepeaavyu JaHHbIX UK CBA3HM C BTOPUYHBIM YCTpOﬁCTBOM.

C Touku 3penust CUCIIP (3anura npruemMa paioCHTHAJIOB) HE CYNIECTBYET HEOOXOAMMOCTH B TIPOBEICHUHU
paznuunii Mexny npuMmeHeHusmu bIID, ykasaHHbIMM B TyHKTax a) W b). B 0o0oux ciydasx OCHOBY
norennuana paguonomex (RFI) takux mpumenenuit BIID coctaBUT TONBKO X OCHOBHAS (DYHKIHSA, TO €CTh
OecrnpoBoAHAs Mepeaava YHEPTUH Ha JAHHOW 9acTOTe (MM B JAHHOU ITOJIOCE YaCTOT).

VYunteiBas, uro cranmaaptel CUCIIP yxe o0ecriednBaioOT MONHBIM KOMIUIEKT HOPM M METOJIOB M3MEPEHHH
IJIL KOHTPOJIA 3a IMOJIC3HBIMU (OCHOBHI)IMI/I), HEXKEIaTCIbHBIMU U HO60‘IHI)IMI/I H3JIYYCHHUAMH OT HpI/IMeHCHI/Iﬁ
BIID, yka3aHHBIX B MYHKTax a) U b), Mbl YOEKACHBI, YTO JOCTATOYHO MPOCTO MPUMEHSTH 3TH CTaHIAPTHI.
OdeBHIHO, YTO 3TH CTaHAAPTHI MOTYT WCIOJB30BaThCS B HOpMAaTHBaX, Kacarommxcs ooOmeir OMC
ANEKTPUIECKOTO 1 AJIEKTPOHHOTO 000py0BaHus, Kak Hanpumep st [ITHM-npumeHernid.

st npumenenwuii bBI13, ykazaHHBIX B IYHKTE C), BBIIIE, CYIIECTBYOIINE HOPMBI, Kacatomuecs oomieit OMC,
JOJKHBI TIO-TIPEKHEMY NPUMEHSTHCS B OTHOIICHUHM OCHOBHOH (pyHkimu BIID (BkIO4as HOMONMHUTEIBHYIO
(YHKLUMIO NepeAadyy NaHHbBIX, €CJIM TaKOBas BBIIIOJHIETCS, COIJIACHO NYHKTY b), Bbime. HezaBucumo ot
OTOIO TaKXKC MOTYT IMPUMCHATLCA PEIrIIaMCHTBI PaJUuOCBA3U K 10001 paguonepeaauc AaHHbIX WU
PaaAMOCBA3M Ha YacTOTax, OTIMYarommxcs oT yacToTel BIID. B aTom cimyyae MOTyT y4UTHIBAaThCS B TOM
gucne craHgaptel OMC u (yHKIMOHANBHBIE CTaHAAPTHI UIsI pamnoobopyloBaHus. Bceerma momkHa
BBITIOJTHATHCS OLICHKA OOIIEro MOTeHIIMaNa paaruonoMex npuMeHeHui bI19D, yka3aHHBIX B YHKTE C), BBIIIE,
B HHTEpecax 3alluThl pajgHoNpHeMa B 1EJIOM H COBMECTUMOCTH/COCYHICCTBOBAHUS C JAPYTHMH
OPUMEHEHUSIMH WM CIyX0aMH  pagvocBs3W. OTa OLEHKAa JOJDKHAa BKJIIOYAaTh  [PUMEHEHHUE
cootBercTBytomero crangapra CUCIIP u crangapra(oB) OMC u (QyHKIMOHATBHBIX CTaHIApTOB B
OTHOIICHUH NpeTHA3ZHAYEHHBIX JJIS PAJIHOCBI3H KOMIIOHEHTOB MJTH MOTyJIeH cucTteMbl BI1D.

OOBIYHBIM MNOPAAKOM HNPHUMCEHCHHUA 3THUX CTAHAAPTOB 6y/:[eT HUCIIOJIBb30BAHUEC HMX OJIA CepTI/I(i)I/IKaLII/IOHHBIX
HCHbITaHuil. B 3aBHCHMOCTH OT HaHHOHaHBHOﬁ N perPIOHaJ'ILHOfI HOpMaTHBHOﬁ 0a3bl PE3yJabTaThl TAKUX
CepTI/I(bI/IKaHI/IOHHI)IX HUCITBITAHUM MOTYT Aajie€ HCII0JIb30BaTbCAd B Ka4Y€CTBEC OCHOBBI JJIA 01106peH1/m THIIA
CepTI/I(bI/IKaHI/IOHHI)IM YUPSKIACHUEM WKW JIA APYTUX TUIIOB OIEHOK COOTBETCTBHA WA 3asBIICHUI O
COOTBECTCTBHUU.

Mpennoxxenne CHUCIIP  mo  kmaccudukamuu — DIEKTPOHHOTO  OOOpYIOBAaHUSI  BIEKTPOIUTAHUS,
ocymectristoniero bIID, n mns nmpumenenus crangapToB usnydeHuss CHUCIIP MOK B permonambHOM
W/WIN HALMOHAILHONW HOPMAaTHBHOM 0Oa3e mpuBeAeHo B Tabiuue 3. ITO NpeAsioxKeHNE NeHCTBUTENBHO TaKkKe
st npumenennid bI1O B pamkax CUCIIP 14-1 (ObiToBble PHOOPHI, 3JIEKTPOMHCTPYMEHTHI M aHAJIOTUYHAS
anmapatypa), CUCIIP 15 (anekrpoocBeturensHoe obopyaoBanue) u CHUCIIP 32 (mynasTuMenuitHOe
U BellaTeIbHOe mprueMHoe oobopynosanue). s Hux cebuika Ha CUCIIP 11 (ITHM-o6opynoBanue) 10/KHA
OBITh 3aMEHEHA Ha CCBUIKY Ha 3TH cooTBeTcTBYytomme cranaaptel CUCIIP.

CUCIIP namepeH pacmmpuTh cdepy NpuMEHEHHS TpeOOBaHHKA K DSJIEKTPOHHOMY 00OpyIOBaHHUIO
anektpormtanus ¢ bIID B pamkax CUCIIP 11, mpemycmaTpuBas ompeaeneHHBIE COOTBETCTBYIOIINE
MOMpaBKK B OyAymieM, ¢ TeM 4ToObl oxBaTuTh npuMmeneHust BIID B pamkax CUCIIP 14-1, CUCIIP 15
n CUCIIP 32. Bo wu3bexanue nyOnupoBaHus paboT cdepa MNpUMEHEHUs KaKIOTO CTaHaapTa
KOOPAUHHUPYETCsI CIEYIOIIUM 00pa3oM.



24

Otyer MCI-R SM.2303-2

Kaaccupuka- Tlonpodnas kiaaccudukanus OtBeTCTBEH-
M LeJdeBbIX (cepa npuMeHeHHS COOTBETCTBYIOIMIMX Coorsercrayromue HBbIii Cocrosme
o pamp y cranaaptel CUCIIP padot o BIID
obJ1acTei cranaapros CUCIIP) NOJAKOMUTET
[TpoMsInureHHOE 000PYIOBAaHHE -
Hay4noe o6opynoBanue -
MenunuHckoe 000py10BaHUE CHCTIP 11 B —
O6opynoBanue, Y>ke 0XBaueHO
HE OXBA4E€HHOE IPYTHUMHI
cra"gapramu CUCIIP
BriToBBIE TPUOOPEI [Ipoext
U DJIEKTPOUHCTPYMEHTBI Kommurera (CD)
CUCIIP 14-1 pacmpocTpaHeH
B MIOHE
E 2017 rona
brrToBas 3 T
v N .
npumMeHeHusi(*) CHUCTIP 15 B u3aanue 9
(2018 ropn)
HT-obopynosanue, IpoekT
MyJbTUMEIUA Komutera (CD)
U IPUEMHUKN CUCTIP 32 | Oyner
pacnpocTpaHeH
B 2017 rony
Amnanornynsl | CuiioBasi 3JIeKTpPOHHKA [Ipoekr
€ 1enu BIID (Bruimovas 3apsaaHoe KOMHTETa
YCTPOUCTBO JUTSL TOJIOCOBaHMS
TUTSL DTIEKTPOMOOHIIS ) CHCIIP 11 B (CDV) byger
pacnpocTpaHeH
B 2017 roxy
ABTOMOOHITH, JIOJIKU M JBUTATEJIA BHYTPECHHETO CrOPaHUs CUCIIP 12 D (Ewe He nauar)
o JIOAKIHA TP P CHUCTIP 36 H

(*) Tpumenenust ITHM kimaccupuUUpPYOTCS B COOTBETCTBHH C OIpEICICHHEM, NpuBeAcHHbIM B myHkre 1.15 Crarteu 1
PernamenTa pagnocBszu.

B nacrosimee Bpemss Toiapko CHUCIIP 11 obecneunBaer monHbld Habop TpeOOBaHUI K HM3IYYCHHUSIM
T cepTU(UKAIMOHHBIX UcTIbITaHui ipuMeHeHni bI1D B auamazone ot 150 k['y mo 1 I'T' wmm o 18 I'T'
COOTBETCTBEHHO.

CHUCIIP 3naer 06 obmem npobdene B cBoux crangaptax CUCIIP, KoTopblii cBsi3aH ¢ KOHTPOJIEM HABOJIUMBIX
Y U3JIy4aeMbIX momex ot obopyaoanus BI1D B quanazone 9—150 k', KoHTposb 3THX M3ITyueHU SBISEeTCS
Ba)KHBIM BOITPOCOM, €CJIM paccMaTpuBaeMoe oOopynoBaHue BIID ¢dakTtudyecku MConbp3yeT OCHOBHBIE HITH
pabouue 4acToThI, pacrpeieIeHHbIE B JAHHOM JHANIa30He YacToT.

CHUCIIP/B npunsut pemieHne yrouHuTh kinaccudukammto rpynnsl 2 B CUCIIP 11, ¢ TeM 4T0OBI BKIIOYUTH
obopyznosanue bII3, crenyrommm odpazom:

o0opysoBaHue TpyIIbl 2 — rpynmna2 BKIOYaeT Bce paauodactoTHeie [THM-ycrpoiicTea,
B KOTOPBIX HAMEPEHHO CO3[AETCS M MCHOJB3YETCS WM TOJBKO HCIOJIB3YETCA PaguoyacTOTHAs
sHeprust B amarnazoHe 4actor or 9 kIl mo 400 [T B ¢dopme 3MeKTpOMATHUTHOTO H3ITydeHUS,
WHAYKIMOHHON W/WJIM €MKOCTHOW CBSI3U JUIs IIeJie 00pabOTKM MaTepuasioB, MHCIICKIIMW/aHAIIN3a
WM [T TIEpead JIeKTPOMarHUTHOW SHEPTHH.

Oro wm3MmeHeHHoe ompeneneHue conxepxkurcs B nokymente CHCIIP 11 wzn. 6.0 (urons 2015 roma).
OHO BKIIIOYAET:

a) paclUIMpeHHOEe M 3aKOHYEHHOE OIpeiiesieHne 00OpyIOBaHUs TPYIIIBI 2, colepXkallei TakkKe Bce
THUIIBI 3JIEKTPOHHOTO 000py10BaHus 3j1eKkTponuTanus ¢ bI13;

b) Ha60p HOpM  M3JIy4Y€HHUd U  MCTOAOB  U3MCPCHMHA, COIJIaCOBaHHBIN JJIsA  BBIIIOJTHCHUA
CCpTH(bHKaHHOHHLIX HUCIIBITAHUH QJICKTPOHHOI'O O60py,Z[OBaHI/I$I QJICKTPOIIUTAHUA C BIID.

Cnenyer ormerutb, uto craumapTel CHUCIIP mnpencraBmstor coboif codeTaHwe MPUTOTHBIX METOIOB
W3MEPEHU ¥ COOTBETCTBYIOIUX HOPM ISl JONMYCTHMBIX HABOJUMBIX H/WIM H3Iy4aeMbIX TIOMEX B
MPUMEHSIEMOM paanoyacToTHOM nuanaszone. s obopynoBanus rpynmsl 2 B CUCIIP 11 Takue TpeGoBanus
B HacTosIee BpeMs ompeneieHbl B auanazoHe oT 150 k['m qo 18 [T, Dtu TpeboBaHus ObLIM BBEICHBI
B u3ganuu 3.0 (1997 rom) CUCIIP 11, m ¢ TeX NHOp HCHOJB3YIOTCS JUIS 3allMThl PaTUOCIYk,O OT
[THM-o6opynoBanusi, a Takke Kak oOmue TpeOOBaHHMA MO 3IEKTPOMAarHUTHON coBMmecTUMOCTH. OHH
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MPUMCHSAIOTCA TAKKC KO BCEM THUIIAM 3JICKTPOHHOTO 060py)_'[OBaHI/I$I QJICKTPONIHUTAHUA C BHB, B HACTOAIICC
BpEMA aBTOMAaTHYCCKHU.

CUCTIP HacTOATEIBHO PEKOMEHIYET IPU3HABATH OTYETHI O CEPTH(HUKAIIMOHHBIX UCIBITAHUSIX MTPU MTPOBEPKE
cootBeTcTBHA 3TUM TpeboBanusiM CHUCIIP k m3mydeHuio B kKadecTBe OAOOpEHUS THIA U MPUMEHEHUH
BIID, ocHameHHBIX W HEOCHAIICHHBIX JTOTIOTHATENBHON (DYHKIMEH Iepenadn JaHHBIX WIH CBSI3W Ha TOM Ke

gactote BIID (cMm. Taroke ciyyan 1 u 2 B Tabauue 3).

TABJIMLIA 3

Pexomennanus CUCIIP no kjiaccupukanum 3JJeKTPOHHOr0 000pYyA0BaHUS 3JIeKTPONUTAHMS,
ol0ecneynBaomero decnpoBoHyI0 nepenavy 3Heprum (bIIJ), n ncnoIb30BAaHMIO CTAHIAPTOB
IMC-nzinydenniit CUCIIP B pernoHaIbHOI W/WJIM HANMOHAJILHOH HOPMATHBHOI 0a3e

Jpyrue IIpumeHuMbIe 00s13aTeIbHbIC TPEOOBAHNS/CTAHAAPTHI
cnenupuKanum,
Coyuaii g(())OTBeTCTByIO%IIaﬂ TaK:Ke
pMaTHBHAs 6a3a npuMeHsieMble SMII IMC PalHOCBSI3h
pery JisiTOpHbIMH
OpraHaMu
1 OMC Pexomennanust IEC 63211 | MOK/CUCTIP 11 H/A
Cucremsl PP MCP-R MC3-R SM.1056-1 | (IEC 62479) rpymma 2
BIID ans [THM-o60pyoBanus (amm Gonee
6e3 hyHKIUH crelaIbHbIH
nepeavyn CTaHAapT M3K
JaHHBIX Ha MPOIYKTEHI,
WIU CBA3U €CII UMEETCs])
2 SMC Pexomengamus IEC 62311 | MDK/CUCIIP 11 IIpumenenue
Cucremsl PP MCH-R MC3-R SM.1056-1 | (IEC 62479) rpymma 2 He 00s13aTeNIbHO
BIID ans [THM-o60pynoBanus (amm Gonee
¢ pyHKIHCH CreluaIbHbIN
nepegadu CTaHaapT MD3K
JaHHBIX Ha MPOIYKTEHI,
WU CBA3U €CII UMEETCs])
Ha 4acToTe
nepeadn
SHEPruu
3 OMC Jnst okoHYaTeNnbHON OlleHKH moTeHImana paguonomex (RFI), oOycioniBaemoro
Cucremsl PP MCD3-R ¢ynkumeir BIID anexktpoHHO# cucteMsbl diekTponuranus ¢ BIID, pekomenayercs
BIID a5 [THM-o60pyaoBanus MIpUMEHEHHe TIPABIII ISt CiTydast | u/mimm cirydas 2
¢ dyHkimei
nepenadu D¢ dexTuBHOC Jnst oKOHUAaTeNbHOM ONIEHKHM (GYHKOMH (Ha OCHOBE pagMOCBA3M) Iepenadn
JAHHBIX HCIIOB30BaHHE CUTHAJIOB/YTIPAaBICHNUS! W/WIN CBSI3H 3JIEKTPOHHOW CHCTEMBI JIIEKTPONUTAHUS
WITH CBSI3H PU-cnexrpa ¢ BIID moryr B jomonHeHHe NMPUMEHATHCS HAlWOHANbHAS W/WIM PeruoHajbHas
Ha 4acToTe, PP MCD-R HOpMaTHBHas 6aza (Hampumep, OIICHKA IS JINLEH3UPOBAHUS
OTIMYHOMN nus TTHM-06opynoBanmus W/UIHA COOTBETCTBHA), OTHOCSAIIAACS K 3¢ P eKTHBHOMY HCTIOJIE30BAHUIO
OT YaCTOTHI panMoYacTOTHOTO cHektpa. [l HCHIBITaHWMH THUMa MOTYT HCHOJIB30BAThCS
nepeaadn COOTBETCTBYIOLINE HAIMOHAJIBHBIE M PErMOHAJbHBIE CTaHAAPTHl 000pYHIOBaHMS
SHEPTUU pamuocBszu, Hampumep cormacHo Otuery MCD-R SM.2153-1 (ycrpoiicTtBa
PaznoCBA3U MaJIoro pajguyca AeHcTBUA)

Cnyuaii 3. Ecnum pabGota ob6opymoBanuss BIID compoBokmaeTcss mepenadeid MaHHBIX WM CBS3BIO
C UCIOJI30BAHUEM YACTOTHI, OTIMYAIONICHCS OT 9aCcTOTHI, Ucroib3yeMoit mis bIID, Torma:

a)

b)

CIIeJlyeT paccMaTpuBarh cooTBercTBHe (yHKUMH BIID TpeboBanusM Kk wuanmydeHusM no DOMC,
onpezaencHHbIM B cranaapte CUCIIP Ha cooTBeTcTBYyMOIIEE 000pyIOBaHUE, B IENSAX YCTAHOBICHUS
MPE3YMIIIUH COOTBETCTBHS CYNISCTBYIONICH HAIMOHAIBHONH W/MIM PErHOHAIbHONH HOPMATHBHOM
6asze mo DOMC cormacuo Pexomenganmu MCD-R SM.1056-1 B oTHOIIEHHH THOOBIX IOJIE3HBIX,
HEXENaTeNLHBIX M MOOOYHBIX W3NYYCHUH, SBISIOMMXCA pe3yiabraroM bIID B paamodacToTHOM
JIMara3oHe;

clielyeT pacCMaTpUBaTh COOTBETCTBUE (D)YHKIIMH TEpeadd JAHHBIX W/WIN CBSA3U TPEOOBAHUSAM IO
OMC wu GyHKIUOHAIBHBIM  TPeOOBaHUAM JUISI  Paguoo0OpyHOBaHUS,  OMIPEIACICHHOTO
B HAI[MOHAJBHBIX W/WIM PETHOHAJIBHBIX CHeHNU(UKALMAX M CTaHAapTax Ui  KOHTPOJIS
32 3()(EeKTUBHBIM  WCIONB30BAHMEM  PaJMOYacTOTHOTO CIIEKTpa, B LEISIX YCTaHOBJICHHS
MPE3YMITIUH COOTBETCTBHS CYIIECTBYIONIEH HAIMOHAIBHONW W/MIM PErHOHAIbHON HOPMATHBHOM
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0a3e I paUOyCTPOUCTB M PaUOMOJIYJICH, SBISIONINXCS YaCThIO UCIIBIThIBaEMO# cuctemsl BI1D,
B OTHOIIIEHWH JIFOOBIX TIOJIE3HBIX, HEXKENIATENbHBIX U TOOOYHBIX H3ITyYEeHUH, KOTOPhIE MOTYT OBITH
OTHECEHBI K (DYHKITH paJiHOTIepeaayu TaHHBIX H/UIH PaAHOCBSI3H.

B cnyuae 3 ucneiThiBaemas cuctema bIID paccmarpuBaercss kKak MHOTO(QYHKIHMOHAILHOE O0OPYAOBaHHE.
OnoOpenne Tuma cieayeT BBAABAaTh IPH YCIOBHU IOATBEP)KACHHS TOTO, YTO KOHKPETHBIH THII
obopymoBanust BIID coorBercTByer oOs3aTenbHBIM  TpeboBaHusAM 1m0 OMC K H3ITydeHUSIM
(¥ 3aIMIIEHHOCTH), ONpeaeNieHHBIM B cooTBeTcTByromuX crangaprax CUCIIP (wmm apyrux crangapTax
MDO3K), B vactu ero ¢ynkuuu BIID, cm. myHkKT a). Jpyrum mnpeaBapuUTElIbHBIM YCIOBHEM MOTYYEHUS
0ZOOpeHusT THIIA JOJDKHO OBITh TIOATBEPXKACHHE TOTO, YTO PAAMOYCTPOWCTBO WM PagrOMONIYIIb,
SIBIISTIOIMECS] HEOThEMIIEeMOH JacThio cucteM bIID, cooTBeTCTBYIOT 00s3aTeNnbHBIM TpeboBaHusIM 1o OMC
1 QYHKIHOHATBEHBIM TpeOOBaHUSIM B OTHOILCHUU pannoo0opyIoBaHUA, OTIPEICIIEHHOTO
B COOTBETCTBYIOIIMX  HAIMOHAIBHBIX WM  PETHOHAIBHBIX  CHENUHKAMAX W CTaHIapTax
TUTS Pairo000PYIOBaHNS.

B mnactosmee Bpems CHCIIP oTmeyaeT OBOWCTBEHHBIH MOJIXOJ HALMOHAIBHBIX W/MIM PETHOHATBHBIX
PETYISATOPHBIX OpPraHOB K OJOOPEHUIO THMA, OLEHKE COOTBETCTBHS M JIMICH3MPOBAHHIO HAapsay
C paspelnieHneM paboThI U HCIIONIb30BaHus MpuMeHeHnid bI1D Ha mpakTuke.

B 1O Bpems Kak €BpOIEHCKUE OpPraHbl MOTYT SICHO IIPEACTABUTH EIMHOE IPUMEHEHHE EBPOIEHCKON
HOPMAaTHUBHO-TIPAaBOBOW 0a3bl B OTHOIICHHHM YCTPOWCTB Majoro paamyca neiictBust (SRD) mns ciyuas 2,
®enepanpras komuccus 1o cBs3u (PKC) Coennnennspix lTatoB AMepuku ykaszana, 9yTo ycrpoiicta bIID,
paborarome Ha wyactorax Bbime 9 k['L, HOMKHBI paccMaTpUBATBCS KaK pPaguoONepelaTiuKd M,
cllefIoBaTe]bHO, K HHUM TPHUMEHSIOTCS TpaBwia yactu 15 w/mmu yactu 18 mpaBun ®DKC. Konkpernas
MpUMEHsIeMasi 4YacTh 3aBHUCUT OT HOPSIKA PadOThl yCTPOWCTBA, a TAKXKE OT HAIMYHMS CBS3U MEXIY 3apiIHbIM
YCTPOMCTBOM U 3apsiKaeMbIM YCTPOMCTBOM.

B Tabnuie 4 npencraBiieH 0030p Tekyied HopMatuBHOU 0a3bl EBpombl. Cnenyer 3ameruts, uto TCAM,
KomureT 1o oleHke COOTBETCTBHs M HAaONIONCHHIO 32 PBIHKOM B 00JacTH BIIEKTpOcBsi3u EBpormeiickoit
KOMHUCCHH, VTBepAWJI Ha cBoeM cobOpanmm B ¢QeBpare 2013 roma »TH mpenyioxeHWs, BHECEHHBIS
esponeiickumu OPC CENELEC u ETCH. Takum o6pazom TCAM yka3zai, 4To IeHCTBYIONAs eBpoIeicKas
HOpMaTHBHast 0a3a MPUMEHSIETCS] KO BCEM CYIIECTBYIOUIMM U OyaymuM npuMmeHneHusM BI13.

Hunst cimygas 2 3asBienust o coorBercTBuM (DoC) ¢ enuncTBeHHOH ccpuikoi Ha JupektuBy no OMC OynyT
NPUHUMATECS U1 THIIA 3JIEKTPOHHOro obopynoBaHusi nuTaHus BIID, ocHaEHHOr0 W HEOCHAIIEHHOTO
JIOTIOJIHUTENIPHOW (PyHKIMEH mnepefaun AaHHbIX Ha vactore BIID, u ¢ 1r000i HOMUHAIBLHOW MPOXOHON
MOIIHOCTBIO, TIPH YCJIOBHM YTO JOEMOHCTPHPYETCS COOTBeTcTBUE oOopymoBanus BIID TpeGoBaHusM K
M3IYyYeHUIO NI 000pyIoBaHUs Tpymibl 2, omnpeneneHHoro B EN 55011 (cm. cioyyait 2a). Hapsany ¢ atum
ciydaid 2b  OTKphIBaeT BO3MOXKHOCTH Juis DoC ¢ eAMHCTBEHHOW CChUIKOW Ha JIUpeKTuBy 110
pamuoobopynoBannio (RED), mpu ycinoBUM dYTO JEMOHCTPUPYETCS COOTBETCTBHE PacCMaTPHUBAEMOTO
obopyznoBanus BIID ocHoBHBIM TpeGoBaHUAM JIUpeKTHBBI. DTO MOXET OBITH CAEIAHO IyTEM HPUMEHEHUS
COOTBETCTBYIOIIMX COTJIACOBaHHBIX CTaHIAPTOB, yKa3zaHHbIX B OdunmansHoM >xypHane EBpomnelickoro
Coro3a’.

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

EBponeiickasi HopmaTuBHasn 6a3a no IMC u 3¢peKTHUBHOMY HCNOJIb30BAHUIO PAIHOYACTOTHOTO

cinexktpa (TCAM, CEPT/ERC, OPC ETCH u CENELEC)

Cayuaii CootBerct- Jpyrue cnenudukanuu, IIpumeHuMble 00s13aTEIbHBIE
BYIOIIAs TaKsKe IPUMeEHsieMble Tpe0OBaHUSA/CTAHAAPTHI
HOPMATHBHAS | PeryJsiTOPHBIMH OPraHAMM
6a3a OMII 9MC Paanocpsase
1 JnpexTrBa OTCyTCTBYIOT EN 62311 | EN 55011 | H/
Cucremsr BITD o OMC (EN  62479) | rpynma 2
6e3 pyHKIUN uma  apyrue | (Wi Oonee
nepeady JaHHBIX PUMEHHUMBIE CIeIHATbHBIH
WIIH CBS3H CTaHJIapTHI CTaHIapT
u3 O¢punnans- | CENELEC
HOTO JKypHajla | Ha HPOJYKTHI,
EC, mepeunc- | ecimu umeercs)
JICHHBIC
B pazjiene
JIupexTuBbI
[0 MaJIOMOIII-
HBIM  YCTpOH-
CTBaM
2a JlupexTuBa OTCyTCTBYIOT CM. BbIIIe CM. BbIIIe IIpumenenue
Cucremsr BITO mo OMC HE
¢ pyHKIHIEH 00s13aTeTHHO
nepeadn IannbiX | [IPUMEYAHUE. - B HacTosimee BpeMs HCIBITaHMS —THIA U SJIEKTPOHHOTO — 00OpYIOBAaHMUS
W CBA3H snekTpormTanus ¢ BIID, OCHAIEHHOTO/HEOCHAIIIEHHOTO NOTONHUTENBHON (YHKIHMEH nepeqadd JaHHBIX
Ha 4acToTe

nepeayn SHePriuu
(yr060it qranasox

WM CBSI3M HA TOH e 4acTOTe B JUana30He pagIuovdacToT, MOTYT BEIONHATHCSA Ha ocHoBaHMH EN 55011. He
CYIIECTBYeT OTpaHHYEHHH Ha BEIMYMHY MPOXOJHOW MOIIMHOCTH, MPU YCIOBHH HYTO IEMOHCTPHUPYETCS
COOTBETCTBHE pacCMaTPUBAEMOT0 THIIA MTPOIYKTa TPEOOBAHUSIM K H3JIy4eHHUIO, onpeneneHHbM B EN 55011.

Hepeaain Oxwunaerca, uto CENELEC HauHer nMKBHAMpPOBATH pa3pblB B Ipenenax, ykasaHHbix B EN 55011,
SHEprHH) IUIS HABOJMMBIX W HM3IIy4aeMbIX mnomex B juamnazoHe 9-150 k[, B YaCTHOCTH JUIA 3JICKTPOHHOTO
obopynoBanus anekrponutanus ¢ bI1D, nucnonk3yromero 0CHOBHbIC paboyune YacTOTHI, pacpeIcICHHBIC B
9ToM auanazoHe dactor. Oxkupaercs takxke, yto CENELEC HayHer BBOAMTH Mpenesibl U3IYYSHUN ISt
obopynoBanus bI1D takke u B Apyrux crangaprax Ha DMC-TpOIyKTHL.
2b RED OTCYTCTBYIOT CraHgapTs CraHmapTs OyHKIIMOHA-
Cucremst BITD Ha OMII Ha OMII JbHBIE
¢ pyHkmeit JUISL YCTPOWCTB | JUISL YCTPOMCTB CTaHJapTEHI
nepeiauy JaHHbIX pagnoCBs3U pagnoCBs3U JUIsL yCTPOWCTB
WIIH CBSI3H paanocBs3n
Ha 9acToTe 9 xI'y < monoca < 30 MI'g EN 62311 | EN 301 489-1/3 EN 300 330
TIEPEAIH SHCPTHI 30 MTu < nonoca < 1 TTy (EN 62479) EN 300 220
(orpaHUYeHHBII
HAIA30H 1ITu<mnomoca<40I'Th EN 300 440
nepenadu MMPUMEYAHUE. — [Ipy BO3MOKHOCTH JUISl HCIBITAaHMI THIIA YCTPOICTB Masioro pamuyca jaerictsust (SRD),
SHEpTrun) koTopele obecrieunBaroT BIID u paguonepenady JaHHBIX WM PaIHOCBA3b HA TOH JKe PajHOYacToOTe, MOKET

ucrosnb3oBathest coueranue cranpaptoB ETCHU EN 3-1 489-1/3 u cooTBeTcTByIOmEro (HyHKIMOHAIBHOTO
crargapta pagrocsszu ETCH.

B mHacrosmiee BpeMs BO3MOXHOCTH wHchbITaHmii Tuma ansd SRD ¢ ¢yrxmmeit BIID mo-mpexHemy
OTpaHUYEHb! JOCTATOYHO HM3KMMHU YpPOBHAMH IpoxonHoit MmomHoctd. B ETCU Benercs pabora mo
onpeneneHuto cornacoBanHoro cranaapta (EN 303 417) ans Becex BunoB cucteM BIID ¢ dyHkImel cBsa3u.
OTOT COTITACOBAHHBIA CTAHAAPT TAKKE MOXET HCIIOIB30BATHCS JUIS OTPEETIeHHs/TIPOBEPKH U3ITyIeHHH 3a
npenenamu cucteMsl bIID, KoTopble CBsI3aHbI ¢ epeadeii SJHePruu.
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TABJINIIA 4 (oxonuanue)

EBponeiickasi HopmaTuBHasn 6a3a no IMC u 3¢ peKTHBHOMY HUCNOIb30BAHUIO PATHOYACTOTHOIO
cnexkrpa (TCAM, CEPT/ERC, OPC ETCH u CENELEC)

CootBerct- IIpumenumbie 00sA3aTe/bHbIE
Jpyrue cnenudukanun,
. BylOIIAS TpedoBaHMSs/CTAHAAPTHI
Curyuaii TaK:Ke MPHMeHsieMble
HOPMATHBHAS
6asa PeryasiTOpHbIMH OpPraHaMu SMII IMC PAHOCBS3b
3 JupexTrBa Jnst OKOHYATENBHON OIEHKH IOTCHIHANA PaJloYacTOTHBIX IIOMEX, 00yCIOBINBAaEMOT0
Cucremsl BIID o OMC ¢ynkumeir BIID ¢ mepemauei wim Ge3 mepemaunm MaHHBEIX Ha TOH JK€ 4YacToTe,
¢ GpyHKIHEH MIPUMEHSIOTCS IIpaBuiIa JUIs ciny4dast | wim conydas 2
nepeiaii JaHHBIX | RED OTCyTCTBYIOT CraHpapTs CraHaapTsl DYHKIIMOH-
WA CBA3ZA (byHruus Ha OMII Ha DOMII ANbHBIC
Ha 9acTore, PaJnoCBsI3HN) JUISL yCTPOUCTB | JIS YCTPOMCTB CTaHJAPTHI IS
OTIHTHOU PaIHOCBSI3H PaSHOCBSI3H YCTpOHCTB
OT YaCTOTHI paInoCBs3H
Zﬁiﬁfﬂ“ 9xlm<momoca<30MI | EN 62311 | EN 301489-1/3 | EN 300330
(EN 62479)
30 MI'y < mosoca < 1 I'Tng EN 300 220
1TTu < monoca <40 I'Ty EN 300 440
MMPUMEYAHUE. — Coueranue cranmaptoB ETCH EN 301 489-1/3 sBnsietcs JMIIb NMPUMEPOM H JIOJDKHO
HCTIOIb30BAThCS IS UCIIBITAHUH TUIIa B OTHOLIEHHH Moayineit SRD, obecrieunBaromux GpyHKINIO nepeaadn
JaHHBIX W/HJIM CBSI3M UL poykTa BIID, mpoXomsiiero HCnpITaH!s THIIA.
B mpuHnume MoKeT HCIOJb30BaThCA JIOOOH HHOM THUI NMPUMEHEHHS PaIUuOCBSI3U, OTBEYAIOUIMN IENH
MECTHOW Iepeladyl JaHHBIX W/WIM PaTHoCBI3U MEXIY YCTPOWCTBAaMH, OOpa3yIOUIMMH MECTHYIO CHCTEMY
OecripoBoHOM mepenaun 3Hepruu (BI13). B aToM ciydae mpUMEHSFOTCS HHBIC COUSTAHUSI COTJIACOBAHHBIX
¢byHKUMOHATBHBIX cTaHmapToB u cranmaproB Ha OMC ETCH, nampumep Bluetooth > EN 300 328 u
EN 301 489-1/17, B 3aBHCUMOCTH OT TEXHOJIOTHH CBSI3H.

CHUCIIP, 3auHTEpEeCcOBAaHHBIM B COrJaCOBAHUM BCEMUPHOW MPAKTUKHU C JOMOJHUTEIBHBIMU HOPMATUBHBIMU
0a3amMy PEeTHOHAIBHOTO M HAIIMOHAIBHOTO YPOBHS i mpuMeHeHwid BI1D, pekomeHmayeT BHEAPATH MOAXO/,
MIPEAJIOKCHHBIN B paMKax ciydaeB 1, 2 u 3.

Kax yxazano Beime, B CHUCIIP 11 cymectByer mpoOen B 00sf3aTeNbHBIX TPeOOBaHUSIX K HW3ITYYCHUSIM
B Ananazone yactot 9-150 k['m.

CI'4 (OpBmas nenesas rpynma no BIID B CUCIIP/B/PI'1) B TecHom corpyannuecte ¢ MOK/TK69/PI'7,
SAE/J2954TF u ETCU/BOP/TG28 pabotaer Hanm nompaskoit k CUCIIP 11 (u3x. 6.0), 9T00BI BKIFOYNTH
B 3TOT JIOKYMEHT HOBBIC TPEOOBaHUS K HM3JIYUCHHUIO U METOAbl M3MEPEHHUS ISl CHJIOBBIX SJIEKTPOHHBIX
ycrpoiicts BIID. Ilepsriii npoekt Komurera (CUCIIP/B/663/CD) 6511 pactpoctpaned B utone 2016 roaa,
a3aMedYaHusi Mo HeMy, IpencTaBieHHble 18 HarmmoHanpHBIMH KomuTeTamMu (HK), Obum obcyxnmeHsl Ha
cobpannu CI'4 B HOsiOpe 2016 roma. B orHomenun mnocrynuBmiero ot 4ersipex HK mpeanmoxenust o0
YBEJIMYCHUH [JOITyCTUMOTO] Mpejiena u3lydaeMbIX TIOMeX Ha OCHOBHOM yactoTe BIID s anekrpoMobuieii,
paborarommx B amamnazoHe wactor 79-90 k['m, ¢ 67,8 nbmMkA/Mm no 82,8 nbMkA/mM Ha paccrosHuE 10 M
MOXXHO OTMETHThH cieayroiee. 3HadeHue 67,8 NTbMKA/M MOYTH HACHTHYHO YPOBHIO BBIXOJHOTO CHTHAJA
nepeAaTuyrka eBporelickoro crtagmapta SRD u ypoBHSM, MOATBEP)KACHHBIM B XOJ€ HCCICIOBAHUS
BozneiictBust B Smonnn. OcHOBaHWEM U TPEUIOKEHUS 00 OCIIa0IeHWH OTpaHWYEHHS IIOCITYKUIa
HEO0OXOJMMOCTh OCTaBUTh MECTO IS OyIyIIero pa3BUTHA TEXHOJOTHH, HO KaKHX-JTHOO KOHKPETHBIX
JaHHBIX B MOJNB3y Oaszuca B 15 nb m pe3ynbraToB mccienoBaHMid BO3JACHCTBHS Ha paanocBs3b 3th HK He
npenocraBuin. CoOpaHHe HE CMOIJIO COTJIACOBAaTh KOHKPETHBIE OTPaHMYCHMS, W ObUIO PEIICHO BPEMEHHO
WCKITIOYUTh TIpeJeNbHble 3HadeHus w3 mpuBeneHHol B SISPR/B/663/CD tabmuier ans kmacca B B
nuamasone 9actot ot 9 k' mo 150 xI'1, ¢ TeM 9TOOGBI MOKHO OBIJIO PEaTM30BaTh COTIIACOBAHHBIE 3aMEYaHUs
mo 663/CD Bo Bropom CD (SISPR/B/678/CD) mns cuctem BIID, ¥ BHOBb BKIIOUNTH B TaOJMILY
COTJIACOBaHHBIN HAOOp 3HAUYEHUH B O0Jiee IO3IHUH CPOK.

Breuto takxke pemeno pacrnpocrpanuts DC (SISPR/B/673/DC) ¢ npocb0oi, agpecoBaHHONH HAIMOHAIBLHBIM
KOMHTETaM, BBICKa3aTh CBOE€ MHEHHME IO NpEAeIbHOMY 3HAueHHWIO Ijsl Kinacca B B amamasoHe 4acToT
9-150 xI'u. Oba gokymeHTa ObLIM pacrpocTpaHeHsl B ssHBape 2017 rona, 1 Obutn nmomyueHs! MHeHus: 15 HK
U JABYX MEXAyHapoAHbIX opranm3anui, Bkiarowas EPC um MCP. Kpome Toro, moctynmio 3asiBIeHHE
o B3zaumozeiicrsun or MOK/TK69/PI'7 u UCO/TK22/TIK37/JPT 19363.
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Coopanne CI'4 npoxonuino B Tamxkone (Kopest) ¢ 15 mo 18 mas 2017 roma. CI'4 npusHaia MpoeKT KiIacCoB
MOIIHOCTH 3apsaHoro ycrpoictBa BIID mia snextpomoOmiei, koropsie paccmarpuBaioT TK69/PI7,
HNCO/JPT 19363 u SAE J2954, uTo0B1 006€CTIeYnTh COBMECTUMOCTD KJIACCOB MOIITHOCTH HAa MEXTyHAPOTHOM
ypoBHE. BrlmeynoMsiHyTsle KOMHTETHI MO TMPOAYKTaM BBICKazanmud cienytomiee: "OxKuaaercs, UTO
ycTpoiictBa kimaccoB BxoaHoi momHoctH MF-WPT 1, 2 u 3 [MII-BIID 1, 2 u 3] OyayT mogkiIovaTscs K
CeTH DIICKTPONUTAHHS HHU3KOTO HAMpPSHKCHUS W YCTAHABIMBATHCS B CMCEIIAHHOM BHUJE B IKHIIBIX
MOMEIIEHUIX; MOKET MOTPEOOBATHLCS 00SCIICUSHIE COBMECTUMOCTH MEXTy Kilaccamu'.

TABJIMLIA 1 (U3 JOKYMEHTA M9K 69/485/CD(2017-02))

Kiaccel Bxognoi momaoctu MII-BITID

Kuaace MII-BIIJ1 MII-BII32 MII-BIT23 MII-BIT24 MII-BII25

MormHocTs [KBT] P<37 3,7<P<77 7,7<P<1IL,1 11,1 <P<22 P>22

BonpmuucTo 3amevyannit HK o SISPR/B/678/CD He BbI3BaK BO3PaKEHUH 1 OBLIH IIPHHSTHI.

Opnaxo maennst HK no Tabnmie npenenpHBIX 3HaYeHUH Mt obopynoBanus kinacca B (SISPR/B/673/DC) B
4acTOTHOM amamnazoHe 79-90 x['1 pasnenunuch, U NPUHATH pelieHue Obulo TpyaHo. Kak mokazaHo B
npmwiokeHusx K nmokymeHTy SISPR/B/673/DC, mepBoHauanbHOE TPEIOKEHHOE NpEIebHOEe 3HAYCHHE
B SISPR/B/663/CD He mpeBbpIlIaeéT HOPMATHBHOTO YPOBHS MAarHHTHOTO TOJS st ycTpoiictB SRD
u3 Pexomengarmmn  CEPT ERC 70-03, a Takke MOATBEPXKIACTCS HCCICIOBAHUEM BO3JECHCTBUA,
npoBeneHHBIM B SAnoHunn s kinacca momHoctd Huxke 7,7 kBt. CUCIIP obcyxaaer Bompoc ocnabieHus
orpannyenns Ha 15 nb Ha ocHOBe cuctemHoro crpaBouHoro mokymenta ETCU (SRdoc) TR 103 409 v1.1.1
(2016-10) "Cucremnr 6ecnipoBoanoit mepemaun suepruu (BI1D) mms smextpomoduneii (OM), paboTaromrie
B mosioce yactot 79-90 k['n".

Haxkownerr, Op11 IpHUHAT KOMIIPOMHCCHBIN TTpoeKT ¢ npemtokennem CHUCIIP B nepefiti k mpoexty Komurera
s tonocoBanus (CDV) ¢ u3meHeHmsmu, npuHATEIMEH Ha cobpanmmu CI'4. B pemenmn mns CDV
YUUTBIBAIOTCS CIICIYIOIINE COOOPaKEHUS:

. HK 10/mKHBI OIIEHUTh KOMIIPOMUCCHOE OTpaHUueHue Juis Kiiacca B u o0mue Bonpocs! BI19;
. HK momxHBI MporonocoBaTh, HO PU 3TOM €IIIe MOTYT MPEICTaBUTh TEXHHYECKUE 3aMEeUaHus;
. MTOJIOKUTENBHBIA pPe3yJbTaT TOJIOCOBAHUS CTaHET PYKOBOACTBOM Ha Oyaymiee (M Uil IPYTHX

Y4acTHHUKOB Tponiecca, Takux kak TK9, TK69, npyrue [IK CUCIIP u T. 1.);

* OTpHHaTeHLHBIﬁ PE3yJbTaT TIOJIOCOBAHUA ABHO MPOACMOHCTPUPYET HEAOCTATKU U YKAXKET
TpeOyeMoe HarpaBICHUE U3MCHEHHIA.

B npoexte CDV OynyT comepkaTbes CleAyIOIHE OCHOBHbIE MTyHKTHI.

B tabmune 5 npuBenen npemnaraembiii CUCIIP crincok kaHIUAATHRIX AUANa3oHOB YacToT it bI1D.
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TABJIMIIA 5

Mpenaaraembie CUCIIP kanauaaTHble 1HANA30HbI 4acTOT HIKe 150 k',
TaK:Ke HCMoJIb3yeMble sl OecnipoBoIHOI nepenauu yHeprun (BIIJ)
[* MoryT u3MeHHThCA B Oyaymem|

IIpenenbHbIe ypOBHI
U3JIy4eHHs] B THIOBBIX
Tununynoe npumenenune BIID HMCHBITAHUSAX

B COOTBETCTBUHU
€ HACTOSILIIUM CTaHAAPTOM

JInanma3on yacror
(xI')

JlokansHas BIIO yepe3 Bo3ayIIHBIH 3a30p B CAHTUMETPOBOM
19-25 JIuana3zoHe, Impomyckaemas MomHocTh a0 200 kBr -
aBTOMATH3HPOBAHHBIE  TPAHCIIOPTHBIE  CHCTEMBI  Ha
NPEANPUSATHSIX, TPAMBAK U JIEKTPUUECKHE aBTOOYCHI

JlokanbHas BIIO yepe3 Bo3ayIIHBIH 3a30p B CAHTUMETPOBOM
36-40 JIuana3zoHe, npomyckaemas MomHocts a0 200 kBt -
ABTOMATH3HPOBAHHBIE  TPAHCIIOPTHBIE  CHCTEMBI  Ha
NPEANPUSITHSIX, TPAMBAH U JJIEKTPUUECKHE aBTOOYCHI

JlokanbHas BIIO yepe3 Bo3yIIHBIH 3a30p B CAHTUMETPOBOM
namasoHe, MpolryckaemMas MomHocTh a0 200 xBt —
55-65a a1 > Tporty by a Cwm. nyHKT 6.3 CUCIIP 11
AaBTOMATH3MPOBAaHHBIE  TPAHCIIOPTHBIE  CHUCTEMBI  Ha
NPEANPUSITHSIX, TPAMBAH U 3JIEKTPUUECKUE aBTOOYCHI

JlokanbHas BIIO yepe3 Bo3nyIIHBIH 3230p B CAHTUMETPOBOM

JMana3oHe, MpoImyckaeMas MOUIHOCTh B JAMarazoHe Jo 22

79-90b kBt -  nuuHble JJIEKTPUYECKUE  TACCAXKUPCKUE

TPaHCIIOPTHBIE CpeJcTBa (Hampumep, 3JIEKTPOMOOWIN),

aBTOMATH3MPOBAHHBIE  TPAHCIIOPTHBIE  CHCTEMBI  Ha

MpeaIPUATHIX

130-135 ABTOMAaTH3UPOBAHHbIE  TPAHCHOPTHBIE  CHUCTEMBl  Ha
MPEIPHUATHIX

a CrenyeTr oTMeTHUTh, 4TO yacToTa 60 KI'1l HCIONIB3yeTcs B KauecTBE CIIYKOBI CTaHJAPTHBIX YAaCTOT U CHUTHAJOB

BpPEMEHHU.

b TIpenmaraemsiiit CUCIIP xaHaumaTHBIN YacTOTHBINA Auama3oH BIID mis coriacoBaHWs HA BCEMHPHOM YPOBHE.

YacrotHeii auana3oH 79-90 k' paccMaTpuBaeTcs Ui DIEKTPOMOOHIEH.

[NPUMEYAHUE 1. — MomHocts cuctem WPT mana tompko ansd wHpOpManmuum W HE CBA3aHA HHU C KAaKHMU
OTpPaHUYCHUSIMH.

IMPUMEYAHMUE 2. — KanaunaTHele JUana3oHbl 4acTOT, MEepedHCIeHHbIe B 3TOM Tabmuie, OyayT MpUBEIEHBI B
cootBercTBHE ¢ Oyaymumu Pekomerngarusmu MCO-R u Perrenusimu BKP tak e, kak B Tabnuie 1.

[Tonoca yactor 79-90 kI'n cormacoana B CHUCIIP B kayecTBe KaHIWOATHOW MOJOCHI ISl 3apsSOHBIX
ycrpoiicts BIID nerkoBbix aBTOMOOMIIEH /7Sl HCIIOIB30BAHHSI HA BCEMUPHON OCHOBE.

[Momocer wactot 19-25 kI, 3640 kI'u u 55-65 Iy nmpunstel B CUCIIP mis momueix BIID, Takux kak
ABTOMAaTU3WPOBAaHHBIE TPAHCIIOPTHBIE CHUCTEMBl HA TPEINPUATHSAX, TPAMBAW H JJIEKTPUUIECKHE aBTOOYCHI,
BKIIOUAas TSDKENbIe DJIEKTpOMOOWIM, a Takke pgobaBineHa momoca 130-135kl'm Tompko s
ABTOMATU3UPOBAHHBIX TPAHCIOPTHBIX CHCTEM Ha MPEINPHITUSAX, TOCKOJIBKY B HEKOTOPBHIX CTpPaHax YiKe
HCIIOJIB3YIOTCS TAKHE CUCTEMBI.

Cnemyer OTMETHTh, YTO TIIOJIOCHI YacTOT, YKa3aHHbIE B O3TOH TaONWIEe, MOKHBI COOTBETCTBOBATH
MoJIo’keHUsIM PernamenTa paauocBs3u win Oynymmux Pekomennanuit MCO-R.

Tpe6OBaHI/I$[ K JJICKTPOMAaroiuTHOMY H3JIYUYCHHIO €II€ HC COCTABJICHbI, © UX HBIHCHIHEEC COCTOAHHUEC MOKHO
KpaTKO OIUCaTh CJICAYOINM 06pa30M.

1) OnopHBIM PACCTOSIHUEM IIPU M3MEPEHUH M3JIyueHHus Ha dyactore Hwke 1000 MI'1 1okHO OBITH
10 m.
2) YuuTeiBas, 4TO MOYTH BCE CUJIOBBIC 3JEKTpOHHBIE BIID HMCMONB3YyIOT OCHOBHYIO YacTOTy HIDKE

150 xI'y u g paGorel BIID moymkHBI OBITH OMNpEAC/CHBI OrpaHUUYEHHBIC IHAMa30HbI YaCTOT,
rpaduueckoe mpeCTaBIeHUE 3TUX OTPAHHUYEHUH UMeeT (POpPMY ITBIMOBOI TPYOBL.
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3) Mpenenst ans obopymosanms kimacca B B mmamasome 9-150 k'l moapasfensiorcs Ha TpH
mojKkiacca o0OpyAOBaHWS C HOMHWHAIBHOW MOMHOCTEIO MeHee | kBT, ot 1 kBt mo 7,7 kBt
u cBbimie 7,7 kBt. B Tabnuiie 6 mokasaHbl penesibl, MpeajiaraeMbie Ha TaHHBIA MOMCHT.

4) Ilpenenst mns kmacca B B nmmamasonme Bhimie 150 kI’ IOMKHBI COXpaHATHCA Ha YpPOBHE
CYIIECTBYIOIIUX YCTaHOBIICHHBIX TPEOOBAHUIA.

5) Ipenenst m1a obopymoBanust kmacca A’ B numamasome 9-150 kIl ToApasjensioTcss Ha JBa
nmoJIKjIacca 000py0BaHUsI C HOMUHAILHOW MOIIHOCTBIO HUXe WiH Bbiie 22 kBT. [Ipu momHOoCTH
HIwKe 22 kBT paccmarpuBarotcs npeaenbHbie 3HaueHUs Ha 10 nb Beime tpeboBanmii SRD, npu
morHocTH Beie 22 kBt — Ha 20 1b.

6) VYuutsiBas, uto BIID HaxoauTcs B cTaguu pa3paboTKH, TapMOHUYECKHUE YaCTOTHI 10 S5-I rapMOHUKU
OIKHBI ObITH ociabnensl Ha 10 ab, mockomeky BIID He moxer sddexkTnBHO paboTaTh, eciu He
JIOITYCKaeTCsl OclIabiieHne, 0COOSHHO /ISl HIPKHUX TapMOHUK.

TABJINLIA 6
IIpenenbHble 3HAYEHUS U3MEPEHHBIX HA UCHBITATEIBLHOM CTEH/IE 3JIEKTPOMATHUTHBIX IOMeX
aJist obopynosanms BIID kinacca B pis asiekrpoModuiieii
IIpenejbHble 3HAYEHUS A5 paccTOAHUs u3mepenus D (m)
Huskast MOLIHOCTD CpeaHsisi MOLIHOCTH Bbicokast MOLIHOCTH
(£1kBr)a (or 1 kBt 10 £7,7 kB1)a (> 17,7 kBt)a
D=10m D=3m D=10m D=3m D=10m D=3m
Junanazon
Hacrot KBazunuko- KBazunuko- KBa3zunuko- KBazunuko- KBa3zunuko- KBazunuko-
(Krll) BO€ 3HAYCHHE BO€ 3HAYCHHE BO€ 3HAYECHUEC BO€ 3HAYCHHE BO€ 3HAYCHUEC BO€ 3HAYCHHUE
Hanpsi’KeH- HANPSIKeH- HaIPSI’KeH- HANPSIKeH- HaIPSI’KeH- HaIPpsi’KeH-
HOCTH HOCTH HOCTH HOCTH HOCTH HOCTH
MAarHMTHOIoO MAarHMTHOI o MAarHMTHOI 0 MAarHMTHOIoO MAarHMTHOI O MAarHMTHOI O
moJist moJis moJid nmoJid moJId moJIs
[ab(MKA/M)] [ab(MKA/M)] [AB(MKA/M)] [aB(MKkA/M)] [ABb(MKA/M)] [ab(MKA/M)]
9-19 27-238 51,5-48,3 27-238 51,5-48,3 27-238 51,5-48,3
19-25 57 815 72 96,5 87 1115
25-36 22,6-21 47,1-455 22,6-21 47,1-45,5 22,6-21 47,1-455
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
79-90 52,8 77,3 67,8b 92,3b 82,8¢c 107,3c
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

2 B CHCIIP 11 yka3aHa clie/lyromas KiaccH(pHKaIus.

O6opynoBanue kimacca B — 310 obOopymoBaHue, MPUTOAHOE ISl MCTIOJIB30BAHUS B JKWJIBIX TOMEIICHHSX W B
YUPCKACHUAX, HETTOCPEACTBEHHO MOJAKIIOYEHHBIX K HU3KOBOJIBTHOHN CETH OJICKTPOIIUTAHUA, CHa6>1<a}01ue171 31aHuA,

HCIOJIB3YEMBIC JJIA OBITOBBIX ueneﬁ.

O6OPYIl0BaHI/Ie Kiacca A — 3TO 060py,HOBaHI/IC, MIpUrogHoC Il MCIOJIb30BaHUA BO BCEX MECTAX, KPOME KHUJIbIX
HOMCIIIGHI/Iﬁ U MECT, HECTIOCPEACTBECHHO IMOAKIIIOYCHHBIX K HHU3KOBOJILTHOH CETHU QJICKTPOIIUTAHUA, CHa6)KaIOIII€I71
31aHud, UCIIOJIb3YyEMbIC I OBITOBBIX ueneﬁ.

B CHUCIIP 11 yka3ana cienyromas KiiacCu(pHUKaIus.
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TABJINIIA 6 (oxonuanue)

IIpenenbHbIe 3HAYEHNS H3MEPEHHBIX HA HCTILITATEILHOM CTEH/IE 3JIEKTPOMATHUTHBIX NMOMeX
nJs odopynosanus BIID kiaacca B ais asnexkTpomoduieit

Ha ucnbITaTeNnbHOM CTEHJE XapaKTEpPUCTHKH 00OpYIOBaHMS Kiacca B MOTyT m3MepsThCS Ha HOMHHAJIBHOM DAacCTOSHHH 3 M
mwm 10 M. Paccrossaue m3mepennst mexee 10 M JIoITycKaeTcss TOJNBKO IS 0OOPYIOBaHHUS, COOTBETCTBYIOIIETO OIPEEICHHIO,
JTaHHOMY B IyHKTe 3.17 (ManorabapuTHoe 000pyAOBaHHUE).

IMpu nepexoxaHO# acToTe MpUMEHsIETCsl 00JIee CTPOroe OrpaHIIeHHIe.
Tawm, rae npeaen U3MeHsIETCS C 9aCTOTOM, OH JINHEHHO YMEHBIIAaeTCs ¢ JIorapu(MOM HapaCTaHUS YaCTOTHIL.

HauuoHasnbHble peryisTopHble OpraHbl MOIYT HOTPEOOBATH JOIOIHUTENBHOE [IOAABICHHE W3IYICHHI B KOHKPETHBIX I0JIOCAX
YacTOT, HCIMOJb3YEMBIX YYBCTBUTCIBHBIMU DaIUOCIyk0aMH B ONpEIE/ICHHbIX YCTAHOBKAX, HAIPUMED IyTeM BBEACHHUs
TpeleNbHbIX 3HAYEHHH, mpuBeneHHbIXx B TaOmume E.2 (IIpumepbl NpeNenbHBIX YPOBHEHW OIIEKTPOMATHHUTHBIX ITIOMEX
IUIS M3MEPEHnii Ha MecTe B IEMSIX 3al[UThl KOHKPETHBIX YyBCTBHUTENBHBIX pPAIUOCTYyXRKO B OIPEIEIEHHBIX 00IacTsIX
JIeHCTBUTEINBHBI, €CITH OHU yKa3aubl B [Ipuinoxkennn G. Cm. SISPR/B/678/CD.)

2 BpIOOp COOTBETCTBYIOLIETO Habopa TpeIeNbHBIX 3HAYEHHH IOJDKEH OCHOBBIBATHCS HAa HOMUHAIBHOH MOIIHOCTH
NIEPEMEHHOI0 TOKA, YKa3aHHON U3rOTOBUTEIIEM.

Hns cuctemsr BIID momHOCTRIO Gonee 3,6 kBT mpenensl MoryT ObITh ocrabieHsl Ha 15 ab, ecnu Ha paccrosHuE 10 M
HE UCIOJIB3YeTCs] HUKaKOE YyBCTBUTENBHOE 000pyIOBaHUE (U1 JOKYMEHTHPOBAHUS B PYKOBOJICTBE).

Jnst ycTaHOBOK B OOIIECTBEHHBIX MeCTaX, TIJI€ HCIOIB3YEeTCSl TyBCTBHTEIBHOE O0O0OpYHOBaHHE, pPACIIOI0KEHHOE
Ha paccTossHuH 10 M, IPAMEHSFOTCS IPEeNbl, TOHKEHHbIE Ha 15 ab.

422 HNupopmanua MK3HHU

MexnyHapoaHash KOMHCCHS IO 3amuTe OT HeoHusupyromiero wusnydenus (MK3HW) mnpenocrarnser
PYKOBOJSIIME YKa3aHUSI ¥ PEKOMEHJAIMH [0 YPOBHAM BO3ACHCTBHA Uil 00ECIIeYCHHUs 3aIIUTHI JIIOJIEH BO
BceM mupe. [JaHHBIM MaTepran OTHOCUTCS K COOTBETCTBYIOLIMM MonocaM yacToT BIID. JonomHuTenbHbIN
MaTepHal IPUBOAUTCS B TaBe 8.

MK3HU onybnukoBana pyKOBOISIINE YKa3aHHS 110 BO3ACHCTBHIO 3JIEKTPOMATHUTHBIX TOJICH Ha YeJoBeKa.
JBa m3manusa pykoBomsammx ykaszanuii MK3HU 1998 roma [7] u 2010 roga [8] oTHOCSATCS K 9aCTOTHBIM
auanaszoHaM, npeanaraemsiM Ui BIIOD. Ot pykoBoasiide yka3zaHUs ONUCHIBAIOT OCHOBHBIE OIPaHUYEHUS
Y KOHTPOJIbHbIE YpOBHU. OCHOBHBIMHM OTpPaHMYEHHMSIMH HA3bIBAIOTCS OTPaHMYEHHUS 10 BO3JEHCTBHUIO
Ha 4YesloBeKa, Oazupytomuecs Ha (U3NYECKUX BENWYHHAX, HEMIOCPEICTBEHHO OTHOCSIIUXCS K TOKa3aHHOMY
BIUSTHUIO Ha 3[I0pOBbE 4YenoBeka. B pykoBogsamux ykazanusx MK3HU mpuseneHsl KOHTPOJIBHBIE YPOBHU
JUISL IPAKTUYECKON OIIEHKHU BO3/IEHCTBUS.

PykoBoasmme ykazanuss MK3HUM 1o KOHTPONBHBIM YPOBHSAMHU BO3AEHCTBUS ANIEKTPUUECKUX M MAarHUTHBIX
MOJIEN UCTIONB3YIOTCA BO MHOTHX CTpaHaX, IOMOTrasl yCTaHOBUTH HAIlMOHAJIBHBIE OTPAHUYEHUS, 1 IOPOTOBBIE
3HAYEHMSI CTPAH CPABHUBAIOTCA ¢ KOHTPOIbHBIMU YpoBHAMU MK3HIU.

Onepatopsl obopymoBanus BIID 10/mKHBI paccMOTpeTh Mepbl Il 00eCHeUeHHUs aJICKBAaTHOM 3alUTh
HaceJIeHHus OT Bo3aeucTeusa OMII.

[IpoBenenHble HEAABHO U3MEPEHUS U3IYyUEHUsI MarHuTHOro noJjst npu BIID, cBsi3anHbIe ¢ Bo3aeiicTBuemM PY,
B Smonum mupuBeneHsl B I[lpmnoxenun 3. PexomeHmyeTcs MPOBECTH JOMOITHHUTEIBHBIE W3MEpPEHUS
HaIpPsHKEHHOCTH 1oJIst BOIM3u 00opynoBanus bI10.

5 Craryc ciekTpa

5.1 BIID, paznanume Mexkay MOJ0CAMH /Ui TPOMBINLJICHHBIX, HAYYHBIX W MeIMIUMHCKUX
NPUMEHEeHUH H YCTPOHCTB MAJIOr0 paguyca eiiCTBUsI

[lonoxenuss mynkra 1.15 PP: "[lpombiuiennsle, Hayunele u Mexaununckue (I[ITHM) npumenenus
(paauo4yacTOTHOM 3HEpruu): pabora 00OpyIOBAHMS WIIH IPUOOPOB, MPEIHA3HAUYCHHBIX JIJIsl T€HEPHUPOBAHUS
W MECTHOI'O HCIIOJIb30BaHMs PaguovyacTOTHON SHEPIMHM JUIsl MPOMBIIUIEHHBIX, HAyYHBIX, MEIULUHCKUX,
OBITOBBIX WJIM MOJOOHBIX 1IEJIeH, 38 UCKIIIOYEHNEM pUMeHeHHs B 001acTu anekTpocss3u”. [lomockr yactoT
[ITHM B ocHOBHOM mpeHa3Hau€HBI AJISI WCIIONB30BAaHMS ITHMH IPUMEHEHHSIMH, KOTOPHIE HE SBIISIOTCS
MIPUMEHEHUSIMH B 001acTH 31eKkTpocBsa3u. [lostomy BIID sBasiercs SRD TOnbKO MpH HATHYUH 3JIEKTPOCBAZN
(1t mepenayn AaHHBIX), Takoi kKak Bluetooth nnm ZigBee. BIID siBnseTcst HICTOYHUKOM MOJIE3HOTO CUTHAJIA.
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®ynkuus nepenaun sHepruu bI1O — ato ITHM — npombliliuieHHbIE, HAYYHbIE, METUIIMHCKHUE 1IENH; epeaayda
AaHHBIX B ycTpoicTBax Maioro paamyca neictBus. CUCIIP yxe mpennmoxun paccMaTpuBath (QyHKIIHIO
BIID otnensHO OT (yHKIMH 3NEKTPOCBS3U, KOoTOpas MoxkeT ObITh SRD; cM. pazmen 4.2 Otueta MCO-R
SM.2303. B 3aBuCHUMOCTH OT HallMOHAJIBHBIX HOPMATHUBHBIX MpaBuil ycTpolicTBa SRD 00bI4HO neiicTBYyrOT
Ha OCHOBE HEJMIECH3MOHHBIX U HE3aIIUIIEHHbBIX IPaBUII.

B mnynkrax 5.138 m 5.150 Pernmamenta pammocBszm MCD ompeneneHsl mojockl yactot st [THM.
KanmunatHas monoca i yCTpOMCTB Manoro paaumyca aevictBus (SRD) ormumuaercs ot monockt [THM.
CornacHo [Tpunoxenusm 1 u 2 x Pekomengarmmu MCO-R SM.1896 "/[nana3zoHbl 4acTOT AJis COTIACOBAaHUS
Ha I7100aJbHOM WJIM PETHOHAJIBHOM YPOBHE YCTPOWCTB Majloro paauyca NeHcTBHs', HA MPaKTUKE I10JI0ca
I[THM siBrsieTcsi TOCTATOYHBIM, HO HE00S3aTeIILHBIM YCIIOBHEM JUTs corllacoBanus padotel SRD. Bee monockr
[THM o06cnyXHuBalOT yCTpOMCTBa Malloro paauyca ACHCTBHA U 3NEKTpOHHBIE YycTpolictBa. Ho SRD
pabotaroT Takxke B mojocax, He otHocsmuxcs kK [IHM. Ilonocer [THM moryt ciyxuts BIIO mist mepenaun
sHepruy; nonockl SRD moTeHIMaIbHO MOTYT CIIY)KUTh B KAa4eCTBE MPEAIOYTUTEIBHBIX MOJIOC YaCTOT AJIS
ucnonb3oBanus bIID Ha HaMOHAIFHOM, PETHOHAILHOM WMJIHM TI00albHOM ypoBHsAX. Ha mpencraBieHHOM
HUKE pUCYHKe MokazaHbl monocel [IHM B pasmuunbix perumoHax MCDO U KaHAWJATHBIE TOJOCHI,
He otHocsmuecs K [THM, ans yerpoticts SRD B pazmuunbix perronax. YcrpoiictBa SRD pabortarot Bo Bcex
PY-nonocax I[THM, a taxxe B npyrux PU-nosocax.

PUCYHOK 11

ITosiocul [THM 1 kanauaaTHble moJiockl, He oTHOcsimmuecst k [THM, pas yerpoiicrs SRD*

Monocbl yacTtoT ana yctpomncts SRD

B mupe 9-148,5 Klu; 3 155-3 400 KkIy,
| Tonbko B EBpone 9 kly, — 47 My (onpeaeneHHble ana SRD)
TonbKko B CeBepHOM 7 400-8 800 K[y

1 KOxkHOM AMmepuke

138,20-138,45 MIy,

Monocel MHM 169,4-216 My

6 780 KIu; 13 560 KMy 312-315 My (He B EBpone)

27 120 kluy; 40,68 MTy, 402-405 My, — meaULUMHCKME YCTPOMCTBA
433,92 My, 470-489 ML, (06bI4HO NO MHA. NMLIEH3UAM)
915 My, 823-832 Mly mn 1 785-1 805 Ml

2 450 Mru; 5 800 My, 862-875 MI, B HEKOTOPbIX CTpaHax A3uu

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

122,5 My, 245 My, 915-921 Ml (B HEKOTOPbIX CTPaHax)

5150-5 350 My 1 5 470-5 725 MTy,

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

KanaupaTtHbie nonockl, He oTHocsiwumecs k MHM, gns yctpoinctea SRD

15 uioHa 2017 ropa

* Hemounux: Mazar, 2016 [12]

5.2 He otHocsmmecs k [ITHM moJjiochbl, HCMOJIb3yeMble HA HAIMOHAJILHOM ocHOBe 11 BIID
42-48 xI'

52-58 xI'nt

79-90 xI'g

100-205 It

425-524 xI'n
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[IpucBoeHHBIE, BBIACIEHHBIE MM HCCIEAyEMblE MOJOCHI YacTOT W OCHOBHBIE MMAapaMeTpsl Ul 3THX
MIPUMEHEHUH MpuBeIeHbI B Tabnumnax 7 u 8. B 3Tux Tabnumax ykazaHbI TaKKe AEHCTBYIOIINE CUCTEMBI, IS
KOTOPBIX TpebyeTcst obecrieueHrne CoCyneCTBOBAHNS.

Ho 3aBepuienus: moarotoBku OtuetoB U Pexomenmanmit MCO mo BIID HeoOxoanMo M3y4uTh U B TOJHOM
Mepe Y4eCTh COBMECTUMOCTD CO BCEMH ACHCTBYIOIIMMU CUCTEMaMH, 0COOEHHO C TEMH, KOTOpbIE paboTatoT B
[0JIOCaX, PpAacIpeleNeHHbIX [ Iened oOecrmedeHus O€30MACHOCTH, TAaKMMHU Kak — BO3AYyIIHAs
panuoOHABUTAIIMOHHAS CiIy)k0a, B cieayrommx momocax dvactor: 9-21/59-61 kI, 79-90 k'
u 100/110-300 kI'1.

i) MarnuTHast HHIY KIS

CeromHs BO MHOTHX CTpaHax YXKe BHEIPCHBI pPAa3lUYHbIC W3JENUsl, OCHOBAaHHbIC HAa MArHHUTHO-
WHAYKIUOHHBIX TexHonorusx. Ha BeO-caiite Koncoprmyma OecnpOBOAHOM 3IIEKTPOMAarHUTHOW SHEPIHU
yKa3aHoO, YTO II0 COCTOSHMI0O Ha cepeauHy 2017 roma Bo BceM MHpE OBLIO TMPOJAHO OKOIIO
150 muTH. TIepeIaTIMKOB JUTs 3apsaKu cMapThOHOB, cooTBeTcTBYIOMMX crienudukanuu [EC PAS 63095 Edl
M0 WCTOJIB30BAHHIO 3TOT0 YaCTOTHOTO AWaNa3oHa Ul yCTpoicTB Manoi MomrHocTH (5—15 BT). Kpome Toro,
BO MHOT'MX CTpaHax 3a MOCJICIHHUEC HCECKOJIBKO JICT TAKXKE 6I)IJ'H/I BBIITYIICHBI 3apsJaHBIC yCTpOfICTBa JJIsL
AKKyMYJISITOPHBIX OaTapeil anexTpomHCTpyMeHTOB Ha ocHOBe bIID (50-100 BT) m smekTpoOBITOBBIE
npubopsl ¢ bI13-nutanuem (1-2 kBT), ncnons3yromnue MarHNTHO-WHAYKIIMOHHBIE TEXHOJIOTHU.

i) MarnuTHast HHAYKIHSI BLICOKOH MOIIHOCTH
Jlnarmas3oH 9acToT TOT K€, 9TO U JJIs MpuMeHeHui OM (cM. HIKe).

CyiecTByeT 0OJIBIIOS YUCIIO JCHCTBYIOIIUX YCTPOWMCTB W CHUCTEM, BKJIIOYAs PaJUONPUEMHHKU CHTHAJIOB
TOYHOTO BPEMEHHM W YKEJIE3HOIOPOKHBIE PaTUOCHUCTEMBI, KOTOpble pabOTa0T Ha TeX XK€ YacToTaX, 4TO U
MPUMEHEHUs HA OCHOBE MArHWTHOW WHIYKIMH BBICOKOM MOITHOCTH, H, CIEIOBATENbHO, MOTPeOyroTCS
WCCIIETIOBAHNS BO3MOKHOCTH COCYIIIECTBOBAHUS.

iii) EMKocTHas CBA3L

Cucrembl BIID Ha OCHOBE ©MKOCTHOW CBSI3M IEPBOHAYAIBHO Pa3padaThIBAIMCH JUIS KCIOJIB30BAaHUS B
nuana3one 4actor 425-524 x['n. Yposenb MomHocTH nepenaun Menee 100 Br. Hibke mnpuBeneHs
HEKOTOPbIE OCHOBAHHMS I BLIOOPA 4aCTOTHI.

[lepBbIM OcHOBaHMEM siBIIsieTCsl OanaHc 3(PPEKTUBHOCTH U Pa3MepoB 00opynoBaHus. sl UCIIOIB30BaHUS B
3TOH TOJIoCe YacTOT pa3paboTaHo GOJBIIOE YHCIIO AJIEMEHTOB, HAPUMEP HHBEPTOPHI, BBITPIMUTEIH H T. 1.,
KOTOPBIC PACHIMPSIIOT JHAala30H KOMIIOHEHTOB C HU3KHMH IOTEPSMH, YTO CHOCOOCTBYET ONTHMH3AIUU
npoektupoBanusi bI1D. OcHoBHOM wacThio cucteMbl BIID Ha OCHOBE EMKOCTHOWM CBSI3U SIBIISIFOTCS
TpaHchopMaTopbl. XapaKTEePUCTUKKA TpaHChopMaTopa 3aBUCIT OT TMoKazarens T0OpOTHOCTH (GeppHUTOBOIO
MaTepuaia, KOTOPHIH MOXET ObITh ONTHMH3UPOBAaH B 3TOM JuanazoHe 4dacTtoT. CieaoBaTenbHO, oOIas
3¢ EKTUBHOCTH CHCTEMBI HA OCHOBE €MKOCTHOM CBSI3U cOcTaBisieT mpuMepHo oT 70 1o 85%.

BTopbIM OCHOBaHWEM SIBJISICTCSI BO3MOXKHOCTH TIOJABJICHUS HEXKEJATCIIbHBIX HM3JIyUYCHUH AJICKTPUYESCKOTrO
MoJist Jiisi 00ECIICYeHHs COCYIIECTBOBAHUS C JCHCTBYIONIMMH CHUCTEMaMHd, pPaOOTarOIIMMH B COCEIHHUX
MoJIocax 4actoT, Hampumep AM-panuoBeinanue. beiia uccieoBaHa W TOKa3aHa CIEKTpalbHas Macka
cucteM BIID Ha OCHOBE €EMKOCTHOM CBSI3M B nHarna3oHe 4acToT 425-524 kI'1 jist oOecrieyeHns BBIIIOJIHEHNS
YCIIOBHI COCYIIIECTBOBaHUS ¢ AM-paJiMOBEeaHUEM H IPYTHMH CITYKOaMH.

iv) IMaccaxupckue 31eKTPOMOOHITH

B HaCTOHIlIeﬁ riaBe DM o3Hayaer 3J'I€KTpOM06I/IJ'IPI U noA3apsKacMbIC FI/I6pI/I,Z[HLIe 3J'IeKTpOMO6I/IJ'II/I
(IITDM).

BIID mns OM, nHaxonsuuxcst Ha crosiHke, paccMmarpuBaercs BWF, MOK, SAE u JARIL beuio B nenom
coriacoBaHo, 4ro jguana3oH dyactor 20-200 k[1y oOecreynBaeT MNPEHMYINECTBA IO JIOCTIKESHHUIO
3¢ (heKTUBHOCTH Tiepeiadr OOJIBIION PHEPTHH B CXEMaX C BHICOKOI MOIIHOCTBIO.

B SlmoHuu B X0J¢ MCCIEIOBaHUN COBMECTHOTO HCIOJB30BaHUs CIEKTpa M OOCYXKICHHS BO3MOXXHOCTH
COCYLIECTBOBAHUS C IEHCTBYIOIIUMH MPUMEHEHUSMH pacCMaTpUBAINCH Hoamnonockl 4248 kl'n, 52-58 xI'L,
79-90 xI'y u 140,91-148,5 x['u. Bpuio mpoBeeHO MHTEHCHMBHOE OOCIEIOBAaHUE CYIIECTBYIONIMX ceiddac B
MUpE BHUJOB HCIOJb30BAHMUA CIEKTpa AN CY)KEHHS KaHAMJATHOTO CIEKTpa B LENAX MaKCHMaJIbHOIO
YMEHBILIEHUS BO3MOXHBIX MMOMEX CYIIECTBYIOIIMM IpuMeHeHUsAM. Ilo cocrosHuro Ha Mmail 2015 roma s
OecnipoBoHOI 3apsiaku OM Obun BeIOpaH nuamna3oH 79—90 kl'u. AnamoruunsiM oOpasom, Llenesas rpynna



35 Otyer MCI-R SM.2303-2

J2954 SAE International cormacoBama mms BIID B aBTOMOOWMISX Majoi Tpy30MOABEMHOCTH IIOJIOCY
81,38—90,00 kI'm.
V) I'py3oBble 3j1eKTpOMOOHIN

B mae 2011 ronma npasurensctBo Kopen ocymectuiio pacnpenenenue dyactor 20 k[ (19-21 k') u 60 k'
(5961 k') i oaekTpoMoOHIeHt ¢ OeckoHTakTHOM 3apsakoit (OMB3). DTu  9acTOTBI MOTYT
ucronb3oBaThes B Kopee i mo6oro Tuma aBTOMOOWMIICH — IPY30BBIX WM TMACCAKUPCKUX. B HacTosIee
Bpems cuctema DMB3 MpoXOANUT UCTIBITAHKS | JIUIIEH3UPOBAHA B OJTHOM ITYHKTE.

5.3 Iosocer ITHM, ucnosib3yemMble Ha HANMOHAIBHOM ocHoBe 1J1s1 BIID
67656795 kI
13,56 MI'n

i) MarHuTHbIN pe3oHaHC

B psage crpan monoca 6765-6795 k['u mommepkuBaeT BIID Ha OCHOBE MarHMTHOIO pe30HAHCA MajoH
momHocTH. [Tonoca 6765-6795 k't npenycmorpena B kadectse nosockl [IHM B mynkre 5.138 Pernamenra
PaInOCBS3H.

B Snonnn [THM-o6opynoBanue, mpenenbHas nepenaBaemas PU-momHocTs koToporo cocrapiser 50 Br,
MOXKET MCIOJB30BAaThCS B 3TOH moroce 6e3 cnenuaipbHOro paspemierns. B 2016 romy BCTynmuim B CHITY
HOBBIe TmpaBwiaa 'cnenupuKanuu TUHA", KOTOPBIE pa3pelmiaroT YCTaHOBKY  WHIWBUIYaJbHOTO
BIID-060pynoBanus amns nepenadu MourHocTu 6omee 50 Br.

Hwxe mpuBeneHbI MPUYHHBL, 1O KOTOPHIM mosioca 6765—6795 xI'm MokeT oka3aThCsl MPEATIOYTUTENHHON

11t TexHosnoruu BIID Ha OCHOBE MarHUTHOrO PE30HAHCA!
- mosioca ITHM;

— PsT OpraHu3anuii o pa3paboTKe CTaHAapPTOB pa3pabarsiBaloT cTanaapThl BIID s ucmons30BaHus
B mojioce 67656795 kI'y;

- BO3MOKHBI

HeOoNpIINe  (QHU3MYECKHE pPa3Mephl

NIEPEAATUNKA U KATYyLIEK IPUEMHNKA DHEPrUU.

KOMIIOHCHTOB

BIID,

HampuMep KaTyllek

B Kopee nmonoca 13,56 MI'u ucnionbsyercs 11 bI1D B uensx 3apsaxu 3D-ouxoB ans npocmotpa 3D-TB.

TABJINIIA 7

IIpucBoeHHbIe, BblIeJeHHbIEC WM HccielyeMble UAaNa30Hbl YaCTOT, OCHOBHbIE MIapaMeTPhI,
AeiicTByomue cucreMsl B cucremax BIID nis MoOMIIBHBIX/TIEPEHOCHBIX YCTPOICTB U
OBITOBOr0/0(pUCHOT0 000PyI0BaAHNS

MarnuTtHas CBsi3b Ha OCHOBE MarnuTHasi MHAYKIUS EmkocTHas
HHAYKIHSA MArHHTHOT O (BBICOKASI MOIIIHOCTD) CBSI3b

(MaJjiast MOIITHOCTB) pe3oHaHca

Twurer npuMeHeHHs MobumnbHble MoOunbHbIE BeiToBBIE npubopsl, | [lepeHocHbIe
yCTpoOiicTBa, YCTpOICTBa, oducHOe 000pyIOBaHHE | YCTPOMCTBA, MJIAHIIECTHI,
TUTaHIIETHI, TUTAHIIETHI, (BKIIIOYWAsT TPUMEHEHHS | MOPTATHUBHEIC
MOPTaTUBHBIE MOPTaTUBHBIE BBICOKOM MOIIIHOCTH) KOMIIBIOTEPHI
KOMITBIOTEPHI KOMIBIOTEPHI

[IprHIUT TEXHOIOTHN Wunyxuus Ha ocHOBe | BpIcokuii pe3oHaHC BIID C  IIOMOIIBIO

62—-100 xI'g

MAarHUTHOTO INEKTPUIECKOTO MO
pe3oHaHca
PaccmarpuBaromue Kommepuecku SAnonus, Kopes Snonus Snonus
CTPaHEI JOCTynHO B Slnonuu,
Kopee
PaccmatpuBaembie Snonus Snonus
Mana30Hbl YaCTOT 110-205 kI'1t 20,05-38 kI'1
42-58 kI'y
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TABJINIA 7 (oxonuanue)

IIpucBoeHHbIe, BbIleJeHHbIE HIIM HCCIedyeMble THANA30HbI YaCTOT, OCHOBHbIE TApaMeTpBhl,
aeiicTByonye cucteMsl B cuctemax BIID a1 MoOMIBHBIX/IEPEHOCHBIX YCTPOICTB U
OBITOBOr0/0(p)MCHOT0 000PyI0BAHUS

MarauTHast CBs3b Ha OCHOBE MaruuTHass MHAYKUUS EMkocTHast
WHYKIHS MAarHMTHOTO (BBICOKAsI MOIIHOCTD) CBSI3b
(Manast MOLHOCTb) pe3oHaHca
Juanasonsl  yactoT, | Kopes Kopes Snonust
MPUCBOCHHBIE 100-205 kI'g 6 765-6 795 kI'1 425471 xI'n
WJIHA BBIIECIICHHBIE Slnonus 480489 xI'ny
Ha HallMOHAIbHOM 6 765-6 795 xI' 491494 xI'u
ypOBHE 506-517 xI'n
519-524 kI'n
Jlnama3oH MOLTHOCTH SAnonus Snonus Snonus
HECKOJIBKO BaTT — HECKOJIbKO BaTT — 1o 100 Bt
100 Bt 1,5 kBt
IIpeumymectsa CornacoBaHHbII — Bo3moxHo — boinee BbIcOKast | Bricokas
Ha IJI00JIBHOM HaJIM4YHe CIIEKTpa MOIIHOCTh 3¢ peKkTHBHOCTH
YPOBHE CIIEKTD. Ha  TIOOATBHOM | — THOKOCTD (70-85%):
DddextuBHOCTH ypoBHE pa3MenieHus — 0e3 Harpesa
nepenayn 6omee | — I'mbOKkocTb U yaJICHHOCTH JNEKTposa
BBICOKOW MOIITHOCTH pa3MeIeHust MPUEMHOH CTOPOHBI —  HUBKHi YPOBEHb
U yaJICHHOCTH — IlepematuMk MOXET | U3Iy4EeHUH
TIPHEMHO obecnevnBaTh —  ¢cB06O/A MOJIOKEHHS
CTOPOHBI MOILHOCTb 110 TOPU30HTAIHN
— Ilepenmarunk JUTSL HECKOIIBKHIX
MOXET MIPUEMHHKOB
obecnieunBaTh HINPOKOTO
MOIIIHOCTb COBPEMEHHOTO
JUISL HECKOJIBKHX JMana3oHa
MIPUEMHHKOB
IIHPOKOTO
COBPEMEHHOTO
JMara3oHa
Obnactu npumenenus | [lepeHocHsle Ilepenocusie BeiToBBIE npudops! | [lepeHocHble
YCTpOHCTBa, OBITOBAsI | yCTpOIiCTBa, (BBICOKAsT ~ MOIIHOCTB), | YCTpOICTBA, IUIAHIIETHI,
JNEKTPOHNKA, TUTAHIIIETHL, ocucHoe obopyOoBaHNE | MOPTAaTHBHEIE
MIPOMBIIUICHHBIE MOPTaTUBHBIE KOMIIBIOTEPBI,
obmacTw, KOMITBIOTEPHL, OpITOBOC/0(hHCHOE
crienuanbHbIe OBITOBBIE  TIPUOOPHI obopyznoBaHue
oGnacti (MaJiast MOIITHOCTB)
CoOTBETCTBYIOILIUE Koncopuuym A4WP (AnbsHC
CTaHIAPTEHI 0ecrpoBOIHOM AirFuel) [4]
00beTTHEHHH/ JJIEKTPOMATrHUTHOMN
MEXAYyHapOIHbIE sHepruu (WPC) [6]
CTaHIAPTEHI
VaacTHUKH, Slmonwmst: SImonwms: SInonms:
3aMHTEPECOBAHHbIE CHCTEMBI TTO/IBWKHOW/ | pagioOIpHEMHUKH AM-paauosemanue
B COBMECTHOM (uKCHpOBaHHON CHTHAJIOB toynoro | (525-1 606,5 kI'w),
UCIIONB30BaHUU pagrocBsizu BpEMEHH (40 xI', | mopckast
CHEKTpa Kopes: 60 xI'm) cBs3b/NAVTEX
nosoca [THM JKEJIe3HOAOPOKHBIE (405-526,5 xI'm)
paarocucTeMsl 1 JIIOOUTENbCKast
obecreveHus paguoCBsI3b
0e30MmacHOCTH (472479 k')

(10-250 I'y)
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TABJIWLIA 8

IIpucBoeHHbIe WIH BbleJIeHHbIE THANIA30HbI YACTOT, OCHOBHbIE IAPAMETPbI, IeiiCTBYIOIIHE CUCTEMBbI
B cuctemax BIID ais npumeHennii M

MarHuTHBII pe30oHaHC MarsauTHasi HHAYKIMSA JJ151 TPY30BBIX
W/WJIY MHIYKIHUS 17151 NAcCAKHPCKHX aBTOMOOHIei
3J1eKTPOMOOMIei
Turel npuMeHeHus 3apsiaka OM Ha cTosHKe (cTaTHdeckoe | DIeKTPOMOOHIb c 0ECKOHTAaKTHOH
COCTOSTHUE) sapsakoir  (OMB3)  (3apsmka  OM
B JIBIDKEHHH, BKJTIOYAst
OCTaHOBKY/CTOSIHKY)
[IpuHIHI TEXHOIOTHH MarsutHsIi pe3oHaHc | MarHuTHast HHIYKIUS
W/WITA HHAYKIHS
PaccmarpuBaromye crpansl Snonus Kopes
Jlnamnazon YacToT, npucBoeHHbIN | 79—90 k' 19-21 xI'1g
W BBIICTEHHBII HAa  HAllMOHAJIBHOM 59-61 k'
yYpOBHE
Jlnama3oH MOITHOCTH Ho 7,7«Bt; xmaccel mnpuHATH A | — MUHUMaIbHas MOIIHOCTB 75 KBT
IACCaKMPCKUX aBTOMOOMIIEH —  Homunansnas mourHocts 100 kBt
—  MakcumanbHast MOIIHOCTb
OTIpEeeNseTCS

—  Bozaymssrii 3a30p 20 cm
—  DKOHOMUS BpEMEHH U 3aTpaT

IIpeumymectBo OddextuBHocTs  mepemaun  Gomee | — OddexTuBHOCTH Imepeqaun  Oosee
BBICOKOW MOIITHOCTH. BBICOKOW MOIITHOCTH
Uper pabGora mo corylacoBaHuio | — MakcuMaibHO YBEIMYECHHBIN
Ha r100aIbHOM/PErHOHAIEHOM YPOBHE BO3IYLIHBII 3a30D
—  CHMKEHHBI HU3KOYACTOTHBIN ITyM
—  DddexruBHas KOHCTPYKIIHS

3alIUTHOI'O 3KpaHa
—  DKoHOMHUS BPEMECHU U 3aTpat

CoOTBETCTBYIOIINE crangaptel | |EC 61980-1 (TK69)

00beIMHEHUI/MEXK TyHAPOIHBIE ISO PAS 19363 (TK2/TIK37)

CTaHIapThl SAE J2954

VYyacTHuKH, 3aMHTEPECOBAHHbBIE Kopes

B COBMECTHOM HCIIOJIb30BAHWU CIIEKTPa @I/IKCI/IpOBaHHa}I MOpCKast MOJBMIKHAS
cBa3p  (20,05-70k['m) —  cymoBbie
CTaHIUH AJIs paauoTenerpadHoil CBsI3H.
OrpaHn4eHo runepOoInIecKOi
paavoOHaBUTalMOHHON CUCTEMOH
(DECCA) (84-86 xI'm)

6 CraTyc HAIMOHAJILHOTO PeryJHpoOBaHusl

Jia Kuras, SInonnn u Kopeu crpaHoBbIe npaBuiia U ycloBus, puMeHsiemble K dactote bIIO, u texymue
BONIPOCHI Pa3paOO0TKX TIPABUJI MPEACTABICHBI B [1].

)} B Kopee

Bce obopynoBanue paauocBs3u, BKitodas ycrpoictsa BI1D, M0KHO COOTBETCTBOBATh TPEM HOPMATHUBHBIM
aKTaM B paMKax 3aKkOHa O paJuOBOJIHAX: |) HOPMATHBHBIM aKT MO TEXHUYECKHM XapaKTepHCTHUKaM;
2) HopmatHBHBIN akT o DMC; 3) HopMaTuBHBII akT 1o DMII. [lanee npuBeneHbI MOSCHEHUS, KaCaOLIHECs
TeXHHYECKUX HOpMaTuBOB B Kopee.

K o6GopymoBanuto bBIID mnpumensiercs perynupoBaHue, oTHocsmieecss k IIHM-obGopynosanuio, u
000pyAOBaHHE MOIIHOCTBIO Bbime 50 BT nomkHO MMETh MUIEH3UIO Ha 3KcIutyaranuio. s o0opyaoBaHus
MomHocThio Hmwke 50 Bt T1peOyercss cooTBeTCTBHE HOpPMATHBY IO 3JIEKTPUYECKUM TOJISIM  Cl1aboi
HampspKEHHOCTH M TEXHWYECKOMY HOPMAaTWBY TO wucmbeiTaHusM Ha OMC. HemaBHO mpaBUTENBCTBO
MEPECMOTPENIO CIEAYIOUIMM 00pa3oM TpeOOBaHHsS K COOTBETCTBHIO M pabouue XapaKTEepUCTHKH, M BCE
ycrpoiicta BII3 paccmarpuBatotes kak [IHM-o6opynoBanue.
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- B nmuanazone 100-205 kI’ HampsoKEHHOCTh  DJCKTPHYECKOro Immojisi  yctpoiictB BIID  Humxke
i paBHa 500 MxB/M Ha paccrostaum 3 M. DTO 3HAYEHHE JODKHO OBITH MONyYe€HO HAa OCHOBAHHUH
PYKOBOJICTBa IO M3MEpeHMsIM co cchutkoit Ha SISPR/1/417/PAS.

- B nwmanazone 6765-6795 k[l HampsDKEHHOCTH 3IEKTPUYECKOTO TIONS TMOOOYHBIX HM3ITyYCHUH
JIOJDKHA COOTBETCTBOBATH MMPUBEACHHBIM B TAOHIIEC 9 3HAUCHUSIM.

- B amamazone 19-21 kI'm, 59-61 k' HAaOpsOKEHHOCTH DJIEKTPUYECKOrO IIOJII HIDKE W paBHA
100 mxB/m Ha paccTosauun 100 M.

TABJIMLIA 9
IIpenesasl HanpsikeHHOCTH 10JIs1, TpuMensieMble 11 BIIJ B Kopee
Juana3oH 4acToT IIpenes HANPSIZKEHHOCTH MOJISA IIupuna nosockl Paccrosinue
(KBa3HNIMKOBOE 3HAYEHHE) H3MepeHus H3MepeHus
9-150 xI'g 78,5-10 log(f 8 xI'w/9) nbmMxB/M 200 ' 10 m
150 k['q — 10 MI'g 9kl
10-30 MI'g 48 nbmkB/M
30-230 MI'q 30 nbMkB/M
120 x['q
230-1 000 MTI'rg 37 1bMkB/M
TABJIMLIA 10

Hopmatussl, npumensiembie k BIIJ B Kopee

Yposennb HaumeHoBaHHe NpUMeHeHUsI IIpumensiemble CootBercTBYIOLIas TexHoorus BIID
MOIIHOCTH TeXHHYecKne
HOPMATHBBI
Manas IMTHM-o6opynoBanue — Cuabast HanpsDKEHHOCTh | —  VMerommuecst Ha ppIHKE IPOIYKTHI,
MOIIHOCTh ycrpoiictso BIID, INEKTPUIECKOrO MOJIs B KOTOPBIX UCIIOTB3yeTCS HHAYKIINOHHAS
(<50 BT) WCTIONB3YIOIIee AUATa30H TEXHOJIOTHUS
yactot 100-205 xI'g
IMTHM-o6opynoBanue — I[THM —  Y4uThIBas NPOIYKTHI, B KOTOPBIX
ycrpoiictso BIID, UCTIOJIb3YETCsl PE30HAHCHAs TEXHOJIOTUS

HCTIOJIB3YIOIIee THana3oH
gacToT 6 765-6 795 kIl

Bricokas [MTHM-o60opynoBanue, [THM —  YcraHaBIMBaeTCs B ONPENEICHHBIX 30HaX
MOIIHOCTD HCTIOJIB3YIOICE THalla30H —  SMFIR (¢popmupoBaHreM MarHuTHOTO
(=50 BT) uactor 19-21 kI, IOJISl B PE30HAHCE)
59-61 xI'
i) B SInonuu
a) Jluanasonsl wacmom u npedenvl u3IyueHus

B mapre 2016 rojga BcTynmin B crily HOBbIe NMpaBuia "crenudukanuy Tamna" Juiss MOOWIBHBIX YCTPOWCTB
BIID s anexTpoMoOuMIiei, HCIob3yronux auana3onsl 6,78 MI'm, 400 k['u u 79-90 kI'11, ¢ nepenaBaemMoii
MomHOCTEI0 Oonee 50 Br. HoBeie mpaBumiia cojepxar cHelUQUKAINKA, JOMYCKAOIINE YCTaHOBKY
obOopymoBaHust 0e3 paspemieHus. CHCTeMbI, COOTBETCTByIoIIMe "cnerudukaiuu THma", MOryT
HCIIOJIb30BaThCs  MoBceMecTHO. CCBUIKM Ha CTaHAApPThl M JIOTOJHHUTEIbHBIC YCIOBHS IPHBEICHBI
B Tabnuie 11. [Ipegensl MHTEHCUBHOCTH HM3ITyYeHUs TMpHBEIeHBI B Tadimiax 12, 13 u 14 B coOTBETCTBHH
C BBIJICJICHHBEIMU JTUAITa30HAMHU YacCTOT.

B 2015rogy Comer mo wundopmanuu u cBs3d MIC 3aBepmini HCCIENOBAHUS BIMSHHUS KaXKIOH
npemiaraemMorr cuctembl BIID Ha geiicTByromme cuctembl paanocBszu. CHavanma OBUIO IMPOBEICHO
WCCIIEIOBAaHNE WCIIONBb30BAHMS CIIEKTpa BHYTPH CTPAHBI U 3a pyOexoM. BriOpaB kaHAHMIATHBIE AHATIA30HBI
9acTOT, ONPENCTIIN TIPEJCIbHBIC 3HAUYCHUS WM3TY4YCHHS, HE BBI3BIBAIONINE BPEIHBIX MMOMEX, C TOMOIIBIO
MOJICIUPOBAHUS XapakTepucTHK bIID w wm3MepeHwid, NpOBEIEHHBIX B IMEPHUOA C UYETBEPTOrO0 KBapTaja
2013 roga mo Tpermii kBaptan 2015 roma. Jns wm3yuenus xapakrtepuctuk bBIID wu  yctanoBieHus
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HOPMAaTHBHBIX TPEOOBaHHMN COOTBETCTBUS TAKXKE OBUIM WM3Y4YCHBI M TPEJCTABICHBI MOJCIA W METOIBI
n3Mepenust n3nydeHuit. [lonpobuyto nadopmarmro cM. B [Iprunoxennsx 3 u 4.

[Ipu ompeneneHNHM MPENENBHBIX 3HAYEHWH MOIIHOCTH KOHAYKTUBHBIX W OMHCCHOHHBIX W3IYYCHHN
ccpitanuch Ha craHgaptel CHCIIP ¢ yyeToM MeXIyHapOJIHOTO COTJIAaCOBaHUS HOPMATHBHBIX 0a3, Kak
ykazaHo B Tabmwme 11. [ HEKOTOPHIX KOHKPETHBIX CIIEHAPHEB HCIIONB30BAHUS JIEHCTBYIOMIETO CIIEKTpa
OBLIH TIPEIOKEHBI M COTIIACOBAHBI AOMOTHUTENHHBIE YCIIOBUS BHYTPEHHETO COCYIIIECTBOBAHMSL.

CornacHo AeWcTByOIIMM B SIMOHWM HOPMATHBHBIM aKTaM JJsl 9KCIUTyaTallid YCTPOHCTB C MOIIHOCTBHIO
nepeaayn He Oojee S50 BT HUKakue agMUHHCTpaTHBHBIC paspelieHus He TpeOyrorcs. Jo HacTosmiero
BpeMeHH 11 TexHonoruit BIID s MOOMIIBHBIX yCTPOWCTB, MCHONB3YIOIIWX auama3zoHsl 6,78 Ml u
400 xI', mpenmonaramuch CUEHAPHH HCIOJIB30BAHMSA, NTPHU KOTOPHIX MOIIHOCTH INEpeaadd He IPEBBIIIaeT
50 Br. HoBble mpaBuiia MO3BOJISIOT YBEJINYUTH MOIIHOCTh MEpPeady MPH UCHONb30BaHUU TAKUX TEXHOJIOTHH
BIID cBepx 50 Br.

TABJIMIA 11
Cl'lpaBO‘leIe CTAHIAPTHI U YCJIOBUSA MJIA ONIPEACJICHUSA NPEAEC/I0B H3J1y‘leHHﬁ B SIlnonun
Mpennara- KonnykTnBHoOe n3yuenue IMHCCHOHHOE H3JTy4YeHHe
emast
_ 150 xI'y — _ 150 'y — 30 MI' — _
TeXHOJIOTusl 9-150 kI'y 30 Ml 9-150 xI'n 30 MI'n 1ITu 1-6 I'Tu

a) BIID He ykazano CUCIIP 11, PT" o ycnosusam CUCIIP 11, CUCIIP 11, He yxazano
i1 OM Jutst OuvpKalei | rpymma 2 COCYILECTBO- rpymnmna 2 rpymnmna 2
(xnace 3 kBt nepcrextuBel™ | (w3, 5.1) panmal™ (m31. 5.1)09 (m31. 5.1)
u xinacc 7 kBT) PI" o ycrnoBusm

COCYILIECTBOBAHUS
b) BIID He yxazano, CUCIIP 11, He ykazano CHUCIIP 11, CUCIIP 11, CHUCIIP 32
IUTE MOOWJIBHBIX | TaK Kak rpymma 2 rpymmna 2 rpymmna 2 (m3x. 1.0)
YCTPOICTB, JUana3oH (m3z. 5.1)(2 (m3m. 5.1)02. 0.4 | (u37. 5.1)(2
UCTIOJIB3YIOIHX | HE COOTBET- CUCIIP 32 PI" o ycinosusm CHUCIIP 32
4acToTy CTBYET 3aTparu- | (uzn. 1.0) cocymectBoBanus | (u3m. 1.0)
6,78 MI'u BaeMBIM PT 110 ycI0BUsM
(< 100 Br) MOJIOCAM YacTOT COCYIIIECTBOBAHHS
¢) BIID CUCIIP 14-1, CHUCIIP 11, CUCIIP 14-1, CUCIIP 11, CHUCIIP 11, He yka3zano
st 6srToBoro/ | Ilpunoxkenne B | rpymma 2 [Ipunoxenue B rpymnmna 2 rpymnmna 2
oucHoro (3. 5.2) (u3n. 5.1) (u31. 5.2) (u3n. 5.1)02: .09\ (3. 5.1)2
obopynoBaHuUs CUCIIP 14-1, | PT mo ycnoBusm CHUCIIP 14-1, CUCTIP 14-1
(< 1,5 xBT) [punoxenne B| cocymecrBoBanus | [Ipunoxenune B (m3x. 5.2)

(m3m. 5.2) (u3m. 5.2)

PI" no ycnoBusm

COCYIIIECTBOBAHHS
d) BIID He yxazawno, CUCTIP 11, He yxazano CUCTIP 11, CUCTIP 11, CUCITIP 32
JUTSE MOOMJIBHBIX | TaK Kak rpynmna 2 rpymma 2 rpymma 2 (u3n. 1.0)
YCTPOMCTB 2 JIMATIa30H (u3a. 5.1)2 (u31. 5.1)02: .09\ (3. 5.1)2
(emxocTHas HE COOTBET- CHCIIP 32 PT 1o ycinousim CUCIIP 32
CBA3b) CTByeT 3aTparu- | (u3m. 1.0) cocyuiectBoBanus | (u3m. 1.0)
(<100 Br) BaEMBIM

HOJIOCaM YacTOT

ITPUMEYAHUNS

() TlosTopHOE 06CY ) IeHHe cienuduKalmii, koraa B 6yayieM 6yaer ykazano 8 CUCIIP 11.

("2 B ciyuae, koraa yctpoifctso ¢ ¢pyukimeit BIID paGoraer 6e3 xocT-ycrpoiictsa, crannapt CUCIIP 11 joimkeH NpUMEHATLCS B
KauecTBE OCHOBHOTO; 3aTeM IMPUMEHSIOTCS IPYTHUe CTAaHIAPTHI B KAYECTBE BTOPHUYHBIX.

(*3) Ecnu uHOE HE YKa3aHO B OTHOULIEHMM KOHKPETHOMW IOJIOCHI, KOTOpas A0JDKHA Mcnoib3oBaThes, ctanaapT CUCIIP 11 nomxen
NPUMEHATHCS B KAUECTBE OCHOBHOTO; 3aT€M MPUMEHSIOTCS IPyTHe CTAHAAPTHI B KAYeCTBE BTOPHUHBIX.

(*4) Jins crannapra CUCIIP 11, rpynna 2, kiacc B, ykassiBaloTcst pe/iesibl W3TydeHni Ha paccTosHuM 10 M Ha OCHOBE Mpenena
M3JTy4eHHI Ha PacCTOSHUM 3 M.

(*S) Knaccuduxarus knaccoB A/B He npotusopeunt onpeneiennio CUCIIP.

(0 Jins cmyuaes, ormedennsix kaxk CUCIIP 32 B (b) u (d), npu Heo6xomumoctu mpumensercs CHUCIIP 32, mockonbky oH
MOAXO/IHT.
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TABJIMIIA 12

IIpenens! uznyyenunii 1 MoOWILHBIX yeTpoiicTB BIID, ucnosnb3yomux yacrory 6,78 MI'y
(MarHuTHas cBsi3b) B SInoHuUMN

IeaeBoe IIpeneJibl KOHAYKTHBHBIX Ipenesint IIpenesibl IMUCCHOHHBIX M3JIy4YeHHI B IPYTHX M0J0CAX
NpHMeHeHHe U3JIydeHu i IMHCCHO-
BIID HHBIX
H3JTyYeHU
OT OCHOBHOM
TapMOHHKH
9-150 150 xI'm — 6,765— 9-150 150 xI'm — 30 MI'n — 1-6 I'Tn
NI 30 MI'n 6,795 MI'n INBI 30 MI' 1ITu
b) BIID He yxazano | 0,15— 6,765— He yxazano | Ha ocHose Ha ocnose B ciyuae,
JUTSE MOOHJTB- 0,50 MI'u: 6,776 MI': CUCTIP 11, CUCTIP 11, €CJIH JTOJDKEH
HBIX YCTPOMCTB, Ksasumkosoe | 44,0 nBMKA/M u3g. 5.1, u3g. 5.1, TIPUMEHSATHCS
HCIOJIb3YIOIINX SHAYCHHE npu 10 m IpH IIpeol- npumensto-Tea | CUCIIP 32
qacroTy 66—56 nbMkB | (kBasumukoBoe PasoBaHNH CIEAYIOMHNE (u31. 1.0) (1),
6,78 MI'u (nuHeiiHOE 3HAUYCHNE); B 3HAUCHMS JJISI | 3HAYCHUS: HCIIONB3YIOT-
CHIDKCHHUE 6.776— paccTosHU 30— Cs1 IpeIeITbl
npu log(f) 6:795 M1 10 M npenen 80,872 MI'u: | mya paccro-
Cpennee 64.0 1BMKA/M Hzny‘ienm 30 nbmkxB/m; SHUA 3 M,
3HaueHNe mpu 10 m JIMHEHHO 80,872— ykasaisic
56—46 1BMKB CHIDKAETCSI 81,88 MIw; B TabnuIe
(HI/IHeﬁioe giiigﬁgome npu log(f) 50 xbmxB/; | A5 (1)
CHIDKEHUE ot 39 ABMKA/M 81,88—
ripu log(f) Ha 0,15 MI't | 134 786 MIyy:
0,505 MI'L: ﬁ;’ g OﬂfAl‘qr‘;A/M 30 nBMKB/y;
Ksaszunukosoe .| 134786~
AHAMEHME Hckmovenue 1: 136,414 MT'i:
56 1BMKB, 20,295- 50 nbmkB/wm;
Cpemee Ml | 136414
3HaYCHHE 12 10 M 230 MI'w:
46 nbMkB 30 nbmxB/m;
(KBa3UNUKOBOE
5-30 MI': 3HAUEHHE). 30—
Kpasunukosoe Hckmouenue 2: :137000 MI
3HaUYCHHE ABMKB/M
60 nBmKB 526,5- B ciyuae, eciu
> 1 606,5 kI JOTIKEH
Cpennee —2,0 tbMKA/M
SHAYCHITE MPUMEHSTBCS
Ha 10 m CHCTIP 32
50 nbmkB, (KBa3UIUKOBOE
(m3a. 1.0),
3a HCKITI0Ye- 3HaueHHe)
HHEM TIO0C HCTIONB3YIOTCSI
ITHM TpeIeIb
JUTSL paccTost-
HUS 3 M,
YKa3aHHbIe
B Tabiuie A.S.
Hcxmodenue:
33,825—
33,975 MI'1:
49,5 nbMxB/m
Ha 10 M
(KBa3UMUKOBOE
3HaYCHHE)
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TABJINIIA 13
IIpeneas! u3nyyenuii A MoOWIBLHBIX yeTpoiicTB BIID,
ucnoJb3ywumx nojocy 400 kI'n (eMkocTHas cBs3b) B AAnonun
Heaepoe IIpenesibl KOHAYKTHBHBIX Ipenesint IIpeneJibl IMHCCHOHHBIX M3/1y4YeHHUN B JPYTHX M0J10CAX
npHMeHeHue U3JIy4eHui IMHMCCHOHHBIX
BIID H3JIy4YeHUi oT
OCHOBHOM
rapMOHUKH
9-150 xI'n 150 xI'm — 425471 xI'n | 9-150 k' 150 xI'm — 30 MI'm — 1-6 I'T'x
30 MI'n 480—489 xI'n 30 MI'n 11T
491-494 xI'y
506—517 xI'n
519-524 xI'y
d) BIID He ykazano | 0,15— Ha ocnose He yxaszano | Ha ocHoBe Ha ocnose B ciyuae,
JUTSE MOOHJTB- 0,50 MI'u: CUCTIP 11, CUCIIP 11, CUCTIP 11, €CJIH JTOJDKEH
HBIX Kpasummkosoe | M3 5.1, 3. 5.1, m3n. 5.1, NIPUMEHATELCS
YCTPOHCTB, SHAYCHHE pu npeodpa- rpu npeodpa- | npumensitores | CUCIIP 32
HCIIONB3YIO- 66—56 nBMKB | 30BaHHH 30BaHUH CIIE/IYOLINE (u3z. 1.0) (1),
LIUX MOJIOCY (nuHeiiHOE B 3HAYCHUS B 3HAUCHUS 3HAUYCHHUS: HCIIONIB3YIOTCS
400 xI'a CHIYKEHUE IUTSL PaccTost- IUISL paccTosi- 30— TIpeaesbl
(emKocTHas mpu log(f)) Hus 10 M Hus 10 M 80,872 MI'w: Ul paccTos-
CBSI3b) Cpenmee npezen npeznen 30 aBMKB/M; HUA 3 M,
SHAYCHITE U3ITyIeHUs H3ITy4EeHUS 80,872~ yKa3aHHbIe
56-46 JIMHEHHO JIMHEWHO 81,88 MI'w: B Tabmue A.5
1BMKB CHIYKACTCSI CHHKAETCS 50 XBMKB/M: 1)
(mameinoe npu log(f) npu log(f) 81.88—
CHIDKCHIIE oT 9 1bMKA/M ot 39 13;‘ 786 MT'it:
nipu log(f)) na 0,15 MI'n nbMKA/M Ha 30 I’[BMKB/M'
110 3 nbMKA/M 0,15 MI'y 1o 3 >
0,50-5 Ml Ha 30 MI'n nBbMKA/M Ha 134,786~
Ksazu- 30 M. 136,414 MTI':
[IIKOBOE 7 — 50 nbMmkB/M;
3HaYCHHE —
56 nBMKB, 5265k | 3R
1606,5 k' :
Cpennee pHMenseTCs — 30 nbmMkB/Mm;
3HaUYCHHE 2.0 tBvxA/M | 230—
46 nbwkB wa 10 m 1000 MI'm;:
5-30 MTI'm: (KBa3MIMKOBOE 37 nbMkB/™m
KBazunukoBo 3Ha4YeHUe) B cityuae,
¢ 3Ha4YCHUE €CJIU JIOJDKEeH
60 nbMmkB, MIPUMEHSTHCS
Cpentee CHUCIIP 32
3HaueHHe (u31. 1.0),
50 1BMKB, HCTIOJB3YIOTCS
3a UCKIIIOYe- HPEIEIBI
HEeM TI0JI0C JUISL pAacCCTOSIHUS
[THM 3 M, yKa3aHHbIE
B Tabiuie A.5
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TABJIUIIA 14
Hpeneast uznyyennii BIID nnsa npumenenunii M B SInonumn
enesoe ITpenenbl KOHTYKTHBHBIX Ipenensr IIpenesnbl IMUCCHOHHBIX U3JTYYeHHIi B APYrHX MOJI0CAX
npuMeHeHue U3JIyYeHuit IMHCCHOHHBIX
BIID H3JIyYeHU
OT OCHOBHOI
rapMOHHKH
9-150 k' 150 xI'u— 79-90 k' 9-150 xI'y 150 xI'u— 30 MI'u— 1-6 I'T'n
30 MI'u 30 MI'u 11T
BIID He ykazano | 0,15— 68,4 nbmMxA/Mm | 23,1 nbMkA/mM | Ha ocHoBe Ha ocHoge He ykazaHo
JUIS 3apsLOKU 0,50 MI'u: Ha paccTosHuM | Ha paccrosHun | CUCIIP 11, CHUCIIP 11
SM Keazumukosoe | 10 M 10 m msn. 5.1, usn. 5.1,
3HAYCHHE (kBa3uMUKOBOE | (KBAa3WUIHMKOBOE | MPH Mpeodpa3o- | MPUMEHSIOTCS
66—56 nBMKB | 3HaUCHHE) 3HAYCHUE), BaHHHU CIIeTYIOIINe
(nuHeiiHOE 3a HCKII0Ye- B 3HAYCHHS 3HAYCHHS:
CHIDKEHIE HUEM IUISL PACCTOSTHUSA | 3()—
pu log(f)) 79-90 k' 10 M smHeiiHoe | 80,872 MI'u:
Cpextee CHUXCHUC 30 nbmkB/Mm;
3HaYCHUE npi log(f) 80,872—
56-46 1BMKB or 39 IBMKAM | ¢} gg Myy:
(muHelHOE Ha 0,15 MI'n 50 nbMkB/wm;
CHIKCHHE 1o 3 nBMKA/M 81.88—
npu log(f)), Ha 30 MIw (D). | )37 266 Mr
0,505 MI'i: Hexmouenne 1: | 30 1pyvicB/u;
Ksasunmkoroe ans 158- 134,786—
3HAUCHME 180 xI'm, 136,414 MI':
56 nbMkB, g?g_ggg KII:H’ 50 1BMKB/M;
Cpennee _ e 136,414—
n 3 965
3HAYCHUE 450 KT'w, 230 MI';
46 nbMmkB 30 nbmkB/m;
TIpe/IeIIbl
5-30 MI'm: 3y aeHmit 230—
KBasunukosoe BBILIIE, 1 000 MT1x:
3HAYCHHE 4eM yKa3aHo 37 nbvxB/m
60 nbmkB, panee (1),
CpeHHee Ha 10 )IB
3HauYeHHe HUckmovenue 2:
50 nbmkB, s 526,5—
3a HCKIII0Ye- 1 606,5 xT',
HHUEM TI0JI0C —2,0 1BbMKA/M
IMTHM (KBa3UNMKOBOE
3HAYCHHE)

b) Oyenka 6o30eticmaus P4

B Slnonun npu olieHKe COOTBETCTBHUS TPEOOBAaHMUSIM B OTHOLICHUU Bo3AelcTBUs PYU Ha opraHusM uenoBeka
co ctoponsl cuctem bIIO npumenstorcs PykoBojsime ykazanus no 3amure ot paauousiayderus (RRPG).
B RRPG conepxarcsi pekOMEHAyeMble PyKOBOISIINE YKa3aHUS, KOTOPbIE MPUMEHSIOTCS, KOTJa YeIOBEK
WCTIONB3YEeT PAJWOBOJIHBI W €ro OpraHu3M IOJBEPracTcsi BO3JCHCTBUIO AIIEKTPOMATHUTHOTO TOJIS
(8 muanazone yactot ot 10 x[' go 300 ['T), st obecnieyerus: Toro, 4ToObI ANEKTPOMArHUTHOE TT0JIE OBLIO
0e30MacHbIM W HE TPUBOJMIIO K M3IUIIHEMY OMOJIOTHYECKOMY BO3JIEHCTBUIO Ha OPraHM3M 4YeloBeKa. JTH
PYKOBOJSIME YKa3aHUs BKIIOYAIOT LU(POBBIE IOKA3aTENH HAMPSHKEHHOCTU 3JIEKTPOMArHUTHOTO TIOJ,
METOA OLEHKM OJEKTPOMArHUTHOTO TOJS W METOA  3alllMThl S yYMEHBIUIECHUS  W3JIy4eHUs
3JIEKTPOMArHUTHOTO TIOJIS.

HopmaruBHble 3Ha4YeHus, TpuMeHseMble Kk cucremam bIID, mpencraistor coboii npuseneHHele B RRPG
aJIMMHHCTPATUBHBIE PYKOBOJAIINE YKa3aHWS OTHOCHTEIHHO OOIIei cpelbl B ciydae, KOTrza BO3ACHCTBHE
JJIEKTPOMAarHUTHBIX TIIOJIEH Ha OpraHu3M 4YeJOBEKa HE MOXKET OBITh ONpPEAETICHO, HENIb3S OXKUAATh
Ha/JIeKAIEr0 KOHTPOJS U CYIIECTBYIOT M3MeHYHBHIe (akTopbl. Hampumep, K 3TOMy ciydar0 OTHOCHUTCS
MOJIOXKEHUE, KOTJIA JKUTENU TIOABEPTAIOTCSI BO3JEHCTBUIO 3JEKTPOMATHUTHBIX TOJEH B OOBIYHBIX JKHIIBIX
paiioHax.
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Ho B cmyuae korjma denoBek Haxomutcs B mpenenax 20 cm ot cuctemsl BIID, paboraromieit B nuana3zoHe
gactoT oT 10 k['m go 100 k', ¥ B OTHOIIEHWHM HETO HE MOTYT MPHUMEHSATHCS PYKOBOMSIINE YKa3aHUS
IO TIOTJIOMICHHUIO M3TYYCHUS Pa3IMYHBIMU YacTAMHU TeNa, IPUMEHSIOTCS 0a30Bble PYKOBOJAIINE YKa3aHHUSA,
npuseneHHble B RRPG.

B 6a30BBIX pyKOBOISIINX YKa3aHHUAX HE BBLAEISIOTCS O0IIas cpena W mpodeccHOHANbHAS Cpefa; MO3TOMY
MIpH MPUMEHEHUH OOIINX PYKOBOMAAIINX YKa3aHWW B 3HAYCHHSX IMOJICUYUTHIBAETCS (PakTop OE30MacHOCTH B
pasmepe 1/5 (1/\5 11si HANPSYKEHHOCTH SMEKTPOMATHHTHONO TOJS M IUIOTHOCTH SIEKTPHYECKOTO TOKa),
KOTOpBIN MIPUMEHAETCS B aAMUHUCTPATUBHBIX PYKOBOIALINX YKa3aHUIX.

B MeTonuke OneHKH IPUBOAATCS CXEMBI OLICHKH IS TIPOBEICHHS OlleHKH cooTBeTcTBUsI RRPG, B KOTOpHIX
TIpeICTaBIeHbl HOPMATHBHBIE 3HAYEHUS W PYKOBOASIINE yKazaHus. s kaxkaon neneBor texronoruu bIID
(mampumep, BIID ¢ ucnonn3oBanreM gactoTel 6,78 MI'n, BIID mist MoOunpHBIX ycTpoiict, BIID ans OM)
MMeeTCs CBOSI HEe3aBHCHMas CXeMa OLICHKH:

1) BO3MOKHOCTH PACIIOJIOKEHUS OpraHu3Ma 4esoBeka Ha paccTodHuu < 20 cMm ot cucteMsl BIID nmm
MEXIyY MEepEeAAroIIe U MPUEMHON KaTyIIKaMU;

2) 3alIUTa OT PUCKA KOHTAKTa;

3) COCTOSIHHE HE3a3€MJICHHOCTH;

4) cpennee 3HaueHue 11t SAR Bcero tena;

5) SAR yactu Tena;

6) IUIOTHOCTh MHIYLUPOBAHHOIO TOKA,;

7) KOHTaKTHBIH TOK;

8) BHEIIIHEE JIEKTPUUECKOE T10JIe; U

9) BHEIIIHEE MATHUTHOE ITOJIE.

Hambonee mpocras cxema OIEHKH JUIS BCeX LEJIEBBIX TexHoJoruil bIID BkIOYaeT mepednciieHHbIC BBIIIC
MYyHKTBI 8 M 9, KOTOpbIE MNPEACTABIAIOT COOOW MHUHUMAJIBHYIO YHCIOBYID KOMOWHAIIMIO I1apaMeTpOB.
[Ipu omienke cymTaercs, UYTO 3Ta camas MpocTas CXeMa IMPUBOJAUT K TMOJYYCHHIO HAUXY/IIETO
(MakCUMaIFHOTO) 3HAYEHHS TOTJIOMEHUS YHEPTUH PAIUOBOIH OPTaHU3MOM dYelloBeKa. J[pyrumu cioBamu,
olleHMBaeTcs BozaeiicTBue PY, cylecTBEeHHO NpeBbimiaroiiee (akTUYeCKoe 3HaueHUE BO3JCHCTBHS Ha
OpraHM3M YeJIOBEKa; a 3aTEM OlIEHKA MPUBEJET K ropaso 00Jiee HU3KOM JOMYCTUMON MOIIIHOCTH U3JTyUeHUS
oT cucteMsl bIID.

Jlpyrue cxeMmbl BKIIIOYAIOT OOJbliee YKCIO MmapameTpoB. [1o mepe pocTa YMcia MPUHSATHIX MapamMeTpos,
METOJIMKA OIICHKH TpeOyeT 0oJjiee NETaIbHOM OIEHKH, KOTOpas MPHUBOAMUT K 00Jiee TOYHOMY ONPECIICHUIO
BozzelictBuss PY. B HekoTOpwIX cxemax, pa3pabOTaHHBIX Ui TOAPOOHOW OIEHKH, MPUMEHIETCS
KO3 PHUIMEHT CBSA3HM, KOTOPBIM YBEIMYMBACTCS BMECTE C M3MEPEHHBIM MaKCHMAJbHBIM 3HAUCHHEM
HAMPSHKEHHOCTH MAarHUTHOTO TIOJNIS JJIS TOATBEPIKICHMS TOTO, uTO Bo3aciicTBre PU MeHbIlle HOPMAaTHBHBIX
3HaueHuil. Taxke mpecTaBiieH pacyeT KO3 PHUIIMSHTa CBA3H.

Cucrema cunraercst coorBercTByromeld RRPG, ecnu npoaeMOHCTpHpPOBAHO COOTBETCTBHE CHCTEMB,
WCTIONB3YIONIeH OJIHY W3 LEeNeBbIX TexHonorui BIID, HOpMaTHBHBIM 3HadeHUSM, YKa3aHHBIM B JIFOOOH
U3 CXEM.

Ecnmu HOBast mMeronvka OIEHKW, NMpeJHAa3HAYCHHAs /IS MPOBEJCHUS OICHKH, OYAEeT COOTBETCTBOBATH B
OyAyIIeM YCIIOBUSM HaUISKANNX HWHXCHEPHO-TEXHUYECKUX TMOJIXOMO0B WM €CIH MOXHO IIOATBEPIUTH
YIIy4IIeHHEe TPUMEHUMBIX METOIUK OIEHKH B COOTBETCTBYIONIMX CIydasx, TO TaKas METOJHMKA MOXKET
NPUMEHSITHCS 11 3TON LETH.

B konue storo paszgena ormerum, uto ansi RRPG Obun cormacoBanbsl pykoBozsmue ykazanus MK3HU
2010 roma B 1eAX OPUHATHS IJI HU3KUX JUAa30HOB 4acToT. [103TOMY BO3IEHCTBHE Ha YeoBeKa CleAyeT
MPOBEPSTh Ha COOTBETCTBHE KOJMYECTBEHHBIM IIOKA3aTeIsIM BO3JEHCTBHS, YTOOBI TIPEIOTBPATHTH
CTUMYJISILIMIO HEPBOB, a TakKe HarpeB TkaHel Ha SAR B nuanazone wacrot 100 kI'n — 10 MI'm.

iii) B Kurae

B HacTosimieM paziene NpPUBOAATCS KiIacCHPHUKAaLUS M aHalIM3 peryaupoBaHust Uit ycrpoicts BIID
B JieiicTByto1IEH ceiiuac B Kurtae cucteme perynupoBaHus paJuocBs3u IPUMEHUTENBHO K ycTpoiicTBaMm bIID
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u yvactu BIID npu 66CHpOBO)1HOI>i CBsA3M B COOTBCTCTBHU C OHNPCACICHUAMHU, AUANIa30HAMHU YaCTOT
" OTpaHUYCHUAMU IJId PA3JIUMYHBIX yCTpOfICTB paanoCBA3H.

a) Knaccugpurayus u ananruz peeyruposanus oas ycmpoicme BI1D

B Kurae He cymecTByeT opuIMaIbHBIX HOPMATHBHBIX monoxkeHui st BI13. Ceifuac Bce MOJI0OCH 4acTOT
BIID oxBateiBatoTcs perynupoBanueM aias SRD. [ToaroMy juid 3aIUThl JEMCTBYIOIMX CUCTEM PalUOCBI3U
ycrpoiictBo BIID nomkHO MpoHTH HCIIBITAHUE MPH BBIXOJIE HAa PHIHOK, KOTOPOE aHAJIOTUYHO MCTIBITAHUIO JJIS
SRD. Ho B monarocpoyHoil mepcrekTHBe Helenecoo0pa3Ho peryanpoBath ycTpoiictBa BIID Tak ke, Kak u
SRD. Iloaromy knaccudukanus U peryistopHoe uzydeHue BIID ocymiecTBIsIOTCS ONMHMCaHHBIM HUXKE
obpazom. [lockonbKy W3ydeHHE HAXOAMTCS Ha paHHEM »JTare, He HCKIIOYAIOTCS Pa3iUYHbIE METOJBI
pEryarpOBaHus U KIaCCUPHUKALINY.

a-1) Yempoticmso ITHM
a-1-1)  Awnanusz ¢ mouku 3penus OUANA30HA 4ACMOm U ONPeoeneHUs.

B xuTaiickoii cucteme perynupoBaHus paauocBssu yctpoiictBo [IHM ompenensiercs crnemyromniM o0pa3om:
000pyZOBaHME WM allaparypa, B KOTOPBIX paJdodacTOTHAs SHEPTUsl UCHOJIb3YETCs ANl IPOMBIIIICHHBIX,
HAYYHBIX, OBITOBBIX W AHAIOTHYHBIX LEJNeH W KOTOpbIE HE BKIOYAIOT 0OOpYyIOBaHHUE, HCIOIb3yeMoe B
AIIEKTPOCBS3U, HHPOPMALIMOHHBIX TEXHOJOTHSIX U IPYTUX HAMOHAIBHBIX cTaHmapTax. Ycrpoiicrso [THM —
3TO 000pyIOBaHUE, MPUMEHIEMOE B JIOMOXO3SICTBAaX WM B MPOMBIIIICHHONW cdepe I MCIOIb30BaHUs
panuouactotHol sHeprun. [Toaromy ycrpoiictBo BIID MoxkeT ObITh OTHECEHO K ycTpoicTBy [THM.

Cornacuo HopMmaTuBHEIM nojoxkenusM 11 [IHM B Kurae [10] ycrpoiictea ITHM noapasaensiorcs Ha ABe
TPYIIBL HA OCHOBE UX NMpuMeHeHui: 1) Bce yctpoiictBa [THM, B KOTOpBIX HAMEPEHHO MPOU3BOAMTCS W/WITA
MIPUMEHSETCS C HCIIONh30BAHUEM TaIbBAHUYECKON CBSI3M PATUOYACTOTHAS SHEPTUsS JJIS BHITIOJHEHUS
co6cTBeHHOM (yHKIMM, 2) Bee yerporictBa [THM, Bkmrouas o6opynosanne EDM u 060pynoBaHue LyroBoi
CBapKH, B KOTOPBIX HAMEPEHHO NPOM3BOJHUTCS HIH IPUMEHSCTCS dICKTPOMAarHUTHAas pagrodacTOTHAS
SHEPrys 1j1g 00padoTkHu MarepHanoB. Kpome Toro, sta rpynmna noapasaeiaseTcs Ha IBE KATETOPHUH COIIACHO
cueHapusM npuMenenus: A) ycrpoiicrsa [IHM, koTopble HE HUCIONB3YIOTCS B IOMax WIM HE ITOIKIIOYEHBI
HAaOpsMYK0 K OBITOBBIM YCTPOWCTBAM IHTAHUS HU3KOTO HanpspkeHus;, B) ycrpoiictBa [THM, xoropsie
WCTIONB3VIOTCS B JOMaxX WIH HampsSMYy MOAKIIOYEHBl K OBITOBBIM YCTPOHCTBAM MHUTAHHUA HHU3KOTO
HaIpsOKEHUSL.

CoritacHo HopMaTtuBHBIM IojoxkeHusiM i ITHM B Kurtae [10], kKoTOphle 3KBHUBAJICHTHBLI CTaHAAPTY
CHUCIIP 11:2003, Bonpoc 0 MPpHHAICIKHOCTH 110JI0CHI yacToT BIID 6,675—6,795 MI'11 k nuana3oHy 4acToT
I[THM noimkeH ompeaensiThesl Ha OCHOBE CIEIUATBHOTO PEIICHISI PETYISTOPHOTO OpraHa paanocssizu Kutas.
Tewm He Mmenee, apyrue nonocs! yactot bBIID He mpuHaanexar k Auanazony gactor [THM.

TakuM o0Opa3oM Ha OCHOBE YKA3aHHOI'O BEINIE aHaiW3a, NMPH HAJIWYWKA pa3pelieHust ycrpoictso BIID,
paboratoriee B mosoce 6,675—6,795 MI'n, npunamiexur K ycrpoiictsy [THM kareropuu B rpynmesr 2.

a-1-2)  Awuanusz ¢ mouku 3penus o2panuderul

Cornacuo HopMaTuBHEIM TontokenusM w1t [THM B Kurae [10] paccmaTpuBaeTcst BOmpoc 00 OrpaHuYeHUN
MOIIIHOCTH IIepeaayn BHyTpH nonockl ycrpoiictsa ITHM, paboraromiero B moioce 6,675—6,795 MI't1. Kpome
TOTr0, HEOOXOIUMO, YTOOBI €ro MOOOYHOE HM3TYYCHHE COOTBETCTBOBAIO OIPAHUYCHUSM IO TIOMEXaM OT
3JIEKTPOMAarHUTHOTO U3NIy4€HUs, IPUBEACHHBIM B TabmuIe 15.
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TABJIMIIA 15

OrpannyeHus 1Mo NoMexaM OT ITeKTPOMATHUTHOT0 U3JIy4eHHUsI
aJs yerpoiictsa IIHM karteropun B rpynnbi 2

Monoca yactor (MI'n) Orpannyenus no nomexam Jis ycrpoiicrea IIHM kareropuu B
rpynnsi 2 (1b(MxB/m))
(u3mepeHo Ha paccTosinuu 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

(ITlpumensiemsrit B Kutae cranmapr [THM, GB 4824-2004, anamormuen cranmapty CHUCIIP 11:2003. I'pynma 1
npenHa3HayeHa Juis obopynosanus ITHM, B koTOpoM reHepupyeTcsi W/WIIM TNPUMEHSETCS C HCHOJIb30BaHUEM
rajJbBaHUUYECKON CBsI3M paauodacToTHas dSHeprus. ['pymma 2 Bkimouaer oOopynoBanue IITHM, B koropom
paaroYacToTHas SHEPTHs HAMEPEHHO FeHEPUPYETCS W/UIIH UCTIONb3yeTCs B JopMe JIEKTPOMArHUTHOTO U3JTYUeHHSI. )

Ha ocHOBe W3M0’KEHHOTO BBIIIC aHAIM3a, NPH HAJWYHH pa3pelreHus ycrpoiictBa BIID, paboraromme B
noyioce yactor 6,675—6,795 MI', morytr B Kurtae ympaBiasiThCsi B COOTBETCTBUU ¢ ycTpoiictBamu [THM
kateropun B rpymst 2. Kpome Toro, BIID, paboTtaromupe B ApyTHX MMOJI0CAaX YaCTOT, HE MOTYT YIIPABISTHCS
B COOTBETCTBHH ¢ obopynoBarreM [IHM, cornacHo nefictBytomemy B Knutae perynupoBaHUio pagioCBs3u.

a-2) Yempoiicmeo manozo paduyca oeticmsus (SRD)

a-2-1)  Awuanuz ¢ mouku 3penust OUANA30HA HACMOM U ONPeOeNeHUs.

B cucreme perymupoBanus paguocBszu Kutas [11] umeercs cemp xateropuit SRD ot A no G. Cpeaun Hux
paboune mosnockl 4vacToT Kareropuii A—D mmxke 30 MI'n. Ilomoca yacTtor KaTeropud A COCTaBIIIeT
9-190 kI'. Ilonocer wactor kareropun B u paboume momocel wactoT BIID He mepecekatorcs. [lomockr
gactoT Kareropun C BkmoyaroT 6,675—6,795 MI'n. Kareropus D, paboune mOJIOCHEI 4acTOT KOTOPOWM
315 k' — 30 MTI'n, Bxmrouaer Bce SRD, 3a uckmtoyenuem kareropuit A, B u C. Ilostomy Bce pabouue
nonockl yactoT BIID, 3a uckmouennem noiockl 190—205 xI'n, npuHamiexat Kk auanazoHy yactor SRD.
Kpome Toro, nonoca yactot nepsoro nokoiaeHus: ycrpoiicts bIID koncopuuyma WPC yacTHYHO BBIXOIUT 32
pamku mosiocsl 9actoT bIID kateropum A. CrnenoBarenbHO, C TOYKH 3pEHHUS 4acTOT Bce ycTpoiictBa bIID
otHocsTest K SRD, 3a nckimouennem ycrporicts BIID, paboratomux B monoce 190205 xI'm.

B neiictByromeit B Kutae cucreme perynupoBaHusi paaiuocBs3u He umeercs ompexaeneHuss SRD. Tem He
MeHee JUIsi OOBIYHOTO MaJOMOIIHOTO (Majloro pajuyca JACHCTBHS) paJuoliepealoniero o0opy10BaHuUs
pa3paboTaHo cyliecTByollee aIMUHHCTpaTHBHOE perynupoBanue [11]. Tlepenada momHoCTH ycTpoiicTBa
BIID He oTHOCHUTCA K KaTteropuu paguonsmydeHus. [logassroniee OOTBIIMHCTBO MOITHOCTH TepeaeTcs Ha
MIPHEMHUK C TIOMOIIBIO CBS3BIBAHUS, MHIYKIIUN ¥ JPYTUX TEXHOJOTHH, a HE TyTEeM U3IYYCHHS SHEPTUU B
OecripoBofiHOM TipocTpaHcTBe. [103TOMY, C TOYKHM 3peHus ompexaeicHus, ycrpoiicrBa BIID He oTHOcsATCS
k SRD.

B acmekTte BoO3jmelicTBHS OECIpPOBOJHOIO CHTHAllA Ha OKPYXawollyl cpemy ycrpoiictBa BIID moryr
BPEMEHHOTO YIPABIATHCS B COOTBETCTBUU C METOIOM perynupoBanus At SRD. Takoif metox ymnpasieHus
MOXeT o0ecrednTh, 4ToObl Bo3jelcTBHe ycTpoiictBa BIID Ha OecnpoBOIHYIO cpely HE TNPEBHIIIANO
BozaeiictBus SRD B cooTBeTcTByromei moioce yactoT. Ho B J0OATrocpouHON NMEpPCHEKTHBE YINpaBICHUE
ycrporicteoM BIID B coorBercTBuu ¢ SRD He mogxoaur.

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

CornacHO HOPMATHBHBIM NOJOXKEHUSIM [6] SRD 10/KHO COOTBETCTBOBATH TOJBKO MPEAETY HANPSHKEHHOCTH
MarHuTHOTO mnoiss. B Tabnauume 16 mnpuBeneHsl mNpeAenbl HANPSHKEHHOCTH MarHuTHoro mnoms SRD
kareropun A, SRD kareropuu C u SRD kareropuu D.
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TABJIUIIA 16
IIpenesnl HANPAKEHHOCTH MAarHUTHOTO Moyt SRD kaTeropuu A,
SRD kateropuu C u SRD kateropuu D
Kareropus CooTBeTCTBYIOLIAsI 110JIOCA YACTOT OrpannyeHue 110 HANPSAKEHHOCTH
yerpoiicts BIID MarHuTHoro moJs (10 m)
SRD kareropun A 9-190 xI'g 72 nbMKA/M
ITonoca wacror ycrpoiictsa BIID WPC
NIEPBOTO MOKOJIEHHS YaCTHYHO BBIXOJUT
3a paMKH 1oJyiockl 9actoT SRD
Kareropuu A
SRD kareropuu C 6 765—6 795 xI'g 42 nbMkA/M
SRD kareropuu D 425-524 xI'n —5 nbMKA/M
a-3) P€3yﬂbmal’}’lbl anaiusza, noceAuleHHozo K/zaccugbukauuu u a()MMHucmpamueHomy pe2yauposarHuro
ycmpoticme BIID

B 3akmrouenwe ciieyeT OTMETUTD, YTO MPU HATWYUH paspellenus ycrpoictsa bI1D, paboTaromue B mojaoce
yacTtoT 6,675—6,795 MI'u, MoryT ympaBisiTbcs B cOOTBeTCTBUM ¢ ycrporcTtBamu IIHM kareropuu B
rpymmsl 2, a ycrpoiictBa BIID, paboTaromue B ApYrHX MOJ0CAX YacTOT, MOTYT BPEMEHHO YIIPABISATHCS B
cootBeTcTBHM ¢ SRD. B monrocpouHoil mepcrekTuBe HEOOXOIUMO 10 BO3MOXHOCTH CKOPEE BBIICIUTH
nosiocy yactoT 1uist BI1D u paspaboTars Texandeckue cnenuduranuu mo IMC mist yerpoiicts BIID.

b) Ananuz uacmu ycmpoiicmea bI1D, omuocaweiics k 6ecnpo8ooHoll ces3u

[Ipexxne yeM HavaTh mepefady dHEPrHUH, HEOOXOIUMO, YTOOBI OCHOBHOE ycTpoiicTBo BIID ocymiecTBmiIo
MPOLIECC YCTAHOBJICHHUS COCIUHCHHS IMOCPEACTBOM OCCIPOBOJHON CBS3HM, YTOOBI YOCHUTHCA B HATUYHUU
BTOPUYHOTO YycTpoiicTBa. IIpu 3TOM mporiecce YCTAaHOBICHUS CBSI3U CBSI3b XapaKTEPHU3YETCS MallbiM
paguycoM JIEUCTBUSA, KPAaTKUM CPOKOM M MaJIOH MOIIHOCTBIO, YTO COOTBETCTBYET XapaKTEPUCTUKAM CBSI3U
SRD. CnenoBarensHo, eciau pabodas Iooca dYacTOT dYacTh ycrpoiictBa bBIID, oTHocsmelcs
K OecITpOBOJTHOM CBSI3M, HE BBIXOJHWT 3a PaMKH IMOJOCHL 4acToT ycTpoiictBa SRD, To oHa perynupyercs
kak SRD.

7 Cocrosinne wucciaenopanuii B3auMHOro Biusinusg BIID wm ciayx0 paguocBs3H, BKJIIOYAs
PaIH0aCTPOHOMHYECKYIO CIIYKOY

7.1 Pe3yabTaThl HCC/IETOBAHMIT 1 TEKYIIAS NeATEIbLHOCTh B HEKOTOPHIX aIMUHHCTPALUAX

VYuureiBas, uro cuctemsl BIID MoryT cozmaBaTh BBICOKYIO HAIIPsKEHHOCTD TOJIS, CYIIECTBYET BEPOSITHOCTh
CO3JIaHHs TIOMEX CUTHAJlaM CBSI3W, NepefaBaeMbiM B Onmsnexamux nonocax. OmpeneneHrne TpeOyeMbIX
xapakrepuctuk PU-curnanoB BIID momkxHO 0a3upoBaThCs HA WCCIEIOBAHUSAX MOTCHIMAIBHBIX ITOMEX OT
BIID gpyrum cimyx6am. Takue muccieoBaHus U ONPENETICHUE TI0 UX UTOTaM XapaKTEPUCTHK JOJKHBI OBITh
OCYIIECTBJICHBI 10 MPUCBOEHUS WM BBIJIeNeHNs yacToT s bIID.

Ha pucynkax 12 un 13 mnokaszan cnektp bIIO, BelaeneHHBIM WM paccMaTpuBaeMbli B SnoHMH U
npucBoeHHbli B Kopee [1]. Cnenyer mpoBecTH HUCCIENOBAHUS COBMECTHOIO MCHOJB30BAHUS CHEKTpa
CYIIECTBYIONUMHU CHCTEeMaMH U cucteMamu bII3, ¢ TeM 9TOOB yTOYHUTH BO3MOXXHOCTH COCYITICCTBOBAHUSI.
Hekortopoe oGopymoeanune BIID knaccuduimpyercs kak I[THM-o6opynoBanue, KOTOpOe HE JOJIKHO
CO3/1aBaTh BPEIHBIX IIOMEX JIPYTHMM CTaHIHUAM M TpeOOBaTh 3allUTBl OT HUX OT JAPYTUX CTaHIUH.
B rabnuie 17 1oKa3aHO HCIOJAL30BAHUE CIIEKTpa JCHCTBYIOIIMX OCCIPOBOJHBIX CHCTEM ¢ pabouei
gactotoit Hmke 1,6 MI'T, KOTOphIEe ClleyeT Y4eCTh B MCCICIOBAHUSIX BO3JCHCTBUS B OTHOIICHUH CHUCTEM
BIID mns anexTpomMoOuIiei.
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TABJIULIA 17

Hcnonb3oBaHue cieKkTpa AeldcTBYIOMMX 0eCPOBOIHBIX CHCTEM

TexunoJjoruu
PaguocucreMbl Jlmana3oHbl 4acToOT B3N IIpumeyanus
19,95-20,05 xI'r (20 k['1, Ha BceMUpPHO#
OCHOBE)
39-41 xI'ny (40 k', SInonwms)
49,25-50,75 xI'tt (50 KT, Poccrsn) gg;‘;{a;‘folfggpgfigof;:;ﬁg
59-61 xI't (60 xI', CoenuHeHHOE CTAHJIAPTHOTO BpeMeHH
Ciyxba  CTaHZapTHBIX Koponescteo, CIIA 1 SImormnx) [V nepeiaBacMble CTaHIUAMHU
4acTOT W CHUTHAJIOB 65,85-67,35 kI'u (66,6 k', Pocens) MOLVILSE ylfﬂ (BCD) nepeiavn CUTHAJIOB
BpEMEHHU 68,25-68,75 k' (68,5 xI', Kuraif) Ay CTaHIAPTHOTO BpEMEHH,
74,75-75,25 xI'u (75 k', LBeiimapus) At CHHXPOHH3AlNH
77,25-77,75 xI'ny (77,5 k', I'epmanns) 1 HaCTpOMKH cobeTBeHHOTO
BPEMEHHU
99,75-102,5 kT (100 «T'wy, Kurraif) P
128,6-129,6 xI'u (129,1 xI'u, I'epmanmus)
157,5-166,5 xI'n (162 xI'1, Opanms)
Cuctema yHpaBiIeHUS
Cryx6a IyJIhCalMOHHOTO 128,6-129,6 xI'u (129,1 xI'u, Espona) - HArpy3Koit/CIipocom
KOHTpPOJI 138,5-139,5 kI' (139 xI'u, EBpomna) JUTSL BIIKTPOCTAHIIUH
U HX JJIEKTPOCETEH
10-250 k' (SImonust) Cucrema JNIEKTPOCBSA3H,
Crcrenbl KOTOpasi MOJAeT NEKTPHICSCKUN
ABTOMATH- TOK B KaTYIIKH, YCTAaHOBJICHHbIC
qecKoii BJIOJIb JKEIIE3HOJOPOIKHBIX
- myTei, u 00HapyKHUBaeT
OCTAHOBKH 425-524 xI'u (SImonus) EKTPHUECKHIA TOK
Kenesno- ?X.eI.SSH)OB IIPOTEKAIOIIMI 4epe3 KaTyIIKH,
JOPOKHBIE YCTaHOBJICHHBIC Ha IOE3Jax,
panuo- JUISL YIPABIICHUS TOC31aMU
CHCTEMBI Crcremsl 100-250 k' (Amonms) Cucrema mepenayd CHIHAIIOB,
) HCHOJNIB3YOIAss MHIYKTHBHYIO
ggigﬁuﬂ CBsI3b MOy JIMHHEH Mepenaqn,
TT0e3/THO 80 xI'm, 92 kI’ - YCTaHOBJIEHHOM BIOJIb
pPaIIOCBS3H (SImoHus, TOJIBKO OJTHA CTAHIHSA) HKCJIE3HOTOPOXKHBIX ITyTCH
(ITRS) UT. 1., u AHTCHHOM,
YCTaHOBJICHHOM Ha 1moe3aax
135,7-137,8 k['1y N — Paguocnyx6a ¢ mepenaroniMu
MOV ym U TIPUEMHBIMH yCTPOWCTBaMH,
Jlroburtenbckast — ciyxba qaé};miﬂ ? HCIIOJIb3yeMast
paanocBs3u 472-479 k' woymsas, OBIT JUIS TEXHHHECKHX
wT1 ’ HCCIIeTOBaHUH 1 00y4eHHst

OTIepaTopOB-paanoIrOOuTEIeH

CHCTEeMBI MOPCKO#1 CBS3U

90-110 xI'; (LORAN)

424 xI'm, 490 I, 518 xI'm (NAVTEX)

495-505 kTt (NAVDAT)

Wmnynecuas, YMH
UT. A

Pagnocucrema,
obecrneunBaroIias
0€30MacHOCTh  IKCIUTyaTaluu
CY/IOB, WCIIOJIb3yeMasi B IIOPTY
U B TaBaHU WITH B MOpE

3BYKOBOE paJuOBeIaHNe

148,5-283,5 k' (Paiion 1)
525-526,5 xI'u (Paiion 2)
526,5-1 606,5 k['11 (Ha BCeMUpPHOI OCHOBE)
1 605,5-1 705 I'u (Paiton 2)

AmrnuryaHas
Moyisanus/DRM

Ciyx0a paavoBeIIaHus
C IPUEMHBIMH  YCTPOWCTBaMH,
HCIIOJIB3YIOLIAMH JIana3ox

CpeAHUX BOJIH
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PHCYHOK 12
Paccmarpusaemslii cnexktp BIID u peiicrByromue cucremnl (10-300 xI'm)
40 kl'y, 60 Kkl'y -
ﬂpéHMﬂ 135,7-137,8 kI'y
Paduonpuemuku JTrobumesbcKas paduocesass

CU2HAas108 MOYHO20 8peMeHU

10 kly ﬁ} ﬁ} ﬁ 250 Kl'y
| HenesHoO0opoxcHble paduocucmemsl U pasauvHele cucmemeol

79 kly 90 Kly
@ BMN3 ana SM/NMRM

38 kly, 58 Kkl'y,

1 r
20"9*5*5(& 42KMy Esz'ffr!'""gqu': " BIN3 Ha ocHoBe pe3oHaHca

w Ewo | | BuoO ‘ Buo | ana 5bITOBbI):/O¢VICHbI3(
; P il npunoxenua ! npunoxexuii 6onbLuoii
Tt L 1 MOLWHOCTH
KOPEA
19-21 kly 59-61 kl'y,
3MB3 3MB3
100 Kly, 205 Kly,

Kommepueckoe 6ecnposogHoe
3apagHoe ycrpoiictso b9

[Oevictylowme
cucTembl
MpucBoEHHbIN
W/IN BblAENEeHHbIN

cnekTp BM3

MepecmoTpeHHbIH
WK COrNacoBaHHbIM |
Ha MeXAYHapoAHOM 90,00 kl'y, |

YPOBHe KaHAMAATHbIi 81,38 kl'y |

cneKTp
EI SAE (Hoa6pb 14, 13)

80 KMy 90 KMy 135 KMy 145 Kkl

WUccnepyemble AnanasoHbl
Yactot B3

t D ! Npunokennec + I : § Cnektp B3,
‘ pr M3K ‘ :np"mme""eB | [ nepecmoTpeHHbIN
M M3K | { ! wwm cornacosaHHbii
| ¢t
1 boe

se=e Ha MeXAyHapoAHOM
YypOBHe B KayecTse
KaHAMAATHOTO
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PaccmaTpuBaemsblii ciektp BIID u neiicrByromue cucremsl (400 kI'u—13,56 MI'n)

ANOHNA 472-479 Ky 6 765-6 795 Ky
JTrobumenbckas paduocesss Cucmenms! nodsuskHot/
durcuposanroi /13,56 My
405 Ky 526 5kry /1 605,5 K/'L{ paduoceﬂsu ‘f M
MopcKas ceasb, NAVTEX | AM-pad Eg | \
aduosewaH
525 Ky " = \ ﬁ

425 Kly, 524 kly, /

BM3 Ha ocHOBe eMKOCTHO gn7§5H—aGO7CSLE:) :LU.
cBAM pe3oHaHca

425-471 Kkl'u; 480-489 Kkly,; 491-494 Klu; cé'T’;’ g;gg"b"b“‘

506-517 kl'u; 519-524 kly,

KOPEA

MepecmoTpeHHbI
VAW COTNAcCOBaHHbIN
Ha MeXXAyHapoaHOM

YPOBHE KaHAMAaTHbIM
CneKkTp

[Oelicteyowme
cucTembl

Uccnepyemble
AManasoHbl
yacrtot bMN3

(manas mowHoCTb)

6 765—6 795 KI'y
MHM
[

Nt

6 765—6 795 Kl'y

BIN3 Ha ocHOBe pe3oHaHca
ANA MOBUNBHDBIX
yCTpoiicTB

(manaa mowHoCTb)

/1356/\/7/'14

\ﬁ

6,78 MI'y 13,56 Mry
MHM  MHM
/

MpucBoeHHbIN
WU BbIAENEHHDbIN
cnekTp b3

CnekTp BIN3,
nepecMoTPEeHHbIN
W/IN COrNAcoBaHHbIN
Ha MeXyHapogHoOM
YpPOBHe B KayecTse

KaHAMAATHOTO

B Kurae Obumu co3nansl pa3znuunblie yerporictBa BI1D Beicokoii MomrHOCTH, B ToM yucie BIID ais OpIToBBIX
puoOOpoB, paboTaromux B mojoce dactoT 47—53 xI'm, m BIID mis aBTrOoMoOMieH Maigod W OOJIBIIOH
Ipy30M0JbEMHOCTH, paboTaromux B paboumx monocax 4vactoT 37-43 kI m 82-87 xlu. C yuetom
TpeOOBaHUI pBIHKA HEOTJIOXKHO TpeOyeTcs M HEOOXOAMMO JOCTaTOYHBIM 00pa3oM HCCIIEA0BaTh
BO3MOKHOCTbh COCYLIECTBOBAHUS, MPEXKIE YeM MPUCTYNAaTh K COOTBETCTBYIOLIEMY IUIAHUPOBAHUIO YACTOT.
YuuThiBas HBIHEIIHEE HAIMOHAIBHOE IUIAHUPOBAHUE YacTOT, BBEJICHHYIO B JEHCTBHUE CHUCTEMY
OECNpPOBOJHON CBSI3U M JApPYrue MOTPEOHOCTH B OECIPOBOIHON CBSI3M, IPOBOAATCS HCCIICIOBAHUS
COBMECTHOTO CYILECTBOBAaHUS, B TOM YKCIE BBIICICHHONM MOJIOCHI YacTOT, COBMECTHO HCIOJb3yEeMOM
MOJIOCHI 4acToT, paccTosiHus pazHoca u np. B 2015 rogy PI'8 TKS CCSA npucTynut K OCYIIECTBICHUIO
HOBOTO TIPOEKTa A W3y4EHHUS BOIPOCOB cocymiecTBoBanms bIID ¢ JeicTByONMMH CHCTEMaMy
pannocsszu. YacTHuHbIE pe3ysIbTaThl HccleJoBaHus OyayT mpeacrasieHs B 2016 romy.

B Slmonuu ObUTM TIpejACTaBICHBI IleNeBbie cucTeMbl BIID W KaHAMOATHBIC AMANA30HBI YAaCTOT C MX
OCHOBHBIMHU TIapaMeTpaMH, KaK yka3aHo B Tabuiie 18.
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TABJIMLIA 18

Texnonoruu BIID, kotopsie o6cyxnaaucs B Pagoueii rpynne no BIID MIC SIinonun

IlesaeBnie
NpUMeHeHUsl
BIID

a) BIID aanst OM

b) BIID
JIUISI MOOMJILHBIX
U NePEeHOCHBIX
ycTpoiicTB

)

) BIID pas GbITOBBIX
npuGopoB 1 0hUCHOro
o0opynoBaHust

d) BIID
JIISE MOOMJIbHBIX
M EPEeHOCHBIX
YCTPOiicTB

@

Texuonorus BIID

Hepez{a'{a OHEPTrUHU C NOMOIIBIO MArHUTHOT'O TTOJIL (I/IHHyKL[I/IOHHaH, pe3OHaHCHa${)

EMkocTHas cBsI3b

MomHoCTb Jlo npumepno 3 kBT | Heckonbko BarT — Heckonbko BarT — ITpumepno 100 Bt
nepenadu (maxkc. 7,7 xBT) npumepHo 100 Bt npumepHo 1,5 kBt
Kannnnatasie 42-48 xI'n 6 765-6 795 kI'1g 20,05-38 kI'ng 425-524 xI'
JMana3oHbl (momnoca 45 xI'm), 42-58 k'
yacToT A bI1D 52-58 k' 62-100 kI

(mosoca 55 kI'm),

79-90 k'

(momnoca 85 xI'm),

140,91-148,5 xI'y
(momoca 145 xI'm)

Paccrosnue
nepenavn

0 — mpumepHoO 30 cM 0 — mpumepHo 30 c™m 0 — mpumepHo 10 cm 0 — mpumepHoO 1 cM

Wndopmanns, npuBeieHHas B HACTOSIIEH TabnuIie, MOXKET U3MEHUTHCS 110]1 BIMSIHUEM TCHACHIMH B 001acTn
cranaapruzauuu bI13 Ha MecTHOM U r100aTbHOM YPOBHSIX.

711

st ucciegoBaHuil B 00JIaCTH COBMECTHOTO MCIIONIB30BAHMS CIEKTpa U cocyllecTBoBaHusa Pabouas rpymnmna
(PT) mo BIID B pamkax Komurera MIC mo smekTpoMarHUTHOW cpele Uil WCHOJIB30BAHHUS PaIHOBOJH
no00pana MHOTO BO3MOXKHBIX M MPAKTHYECKUX COUYETaHUH ACHCTBYIOIIMX PAJIMOCUCTEM U LIEJIEBBIX CUCTEM
BIID, xoropeie mornu Obl MPUYMHATH BPEAHBIE MOMEXHM HPU KOHKPETHBIX CLEHAPHUSIX HCIIOJIB30BaHMS.
B kaxmaoM ciygae ocHOBHasi pamuoBoiiHa BIID MOXeT oka3aThCs B CHEKTpE JMEHCTBYIONIUX PaJIHOCHUCTEM
MpU pa3MeleHHnd Ha MUHHMalbHOM TpeOyeMOM pacCTOSIHMM pa3Hoca oT ycrpoiictBa BIID wim kornma He
MPUHUMAIOTCS HEOOXOJMbIe MEPHI TI0 OcalIeHUI0 MOIIHOCTH. B Apyrom ciryuae rapMOHHYECKasi BOJIHA
BIID moseT nomaaate B CIEKTP ASHCTBYIOMINX PAIUOCUCTEM, IPUBO/IS K YXYAIIEHUIO KayecTBa CUTHalIa Ha
NefCTBYIOIIEM paauoNpHeMHUKe. PaccMOTpeB caMble pa3Hble COOTBETCTBYIOIIME citydau, PI' onpenennna
YCIIOBUSI HAUXY[ALIETO Ciy4as JUIsl oueHkH BiusHUS BIID. Beimm paccMoTpeHb! ClieHapuu UCTONIb30BAHUS;
3aTeM ObUIH MTPOBEACHBI MOACIUPOBAHUE U SKCIIEPUMEHTHI Ha MeCTaX. Y CIIOBHS COCYIIIECTBOBAHUS, KOTOPBIE
00ecreYnBalOT KPUTEPUU HCIIONB30BaHUsI cucTeMbl BIID BMecTte ¢ AEHCTBYIOIIMMHU CHCTEMaMH, ObLIH
ompeneneHsl PI' Ha OCHOBE 4yBCTBUTENBHOCTH CYIICCTBYIOIIMX HPUEMHHMKOB U (DAKTUYECKUX CIIyyacB
HCTIOJIb30BaHMS.

SAnouus

B nexabpe 2014 roma ObUIO MPOJAEMOHCTPUPOBAHO COCYIIECTBOBAHHME B OMNpPEACICHHBIX yciaoBusx BIID
C MarHUTHOM CBs3bI0 HA yacToTe 6,78 MI'1i u BIID ¢ eMKOCTHOMH CBS3BIO.

brina mpoBeneHa oreHka cocyrecTBOBaHus ycTpoitcts bIID ¢ MarHuTHOM CBS3bI0 HA YacToTe 6,78 MI'T u
CHUCTEM OOIIECTBEHHOTO pPajauo0, WCIOJB3YIONMX HEOOJBIINE CErMEHThl 4YacTOT B JMana3oHe
6,765—6,795 MI'u. Ilpenmonaranock, 9T0 MakCHMalbHas MOITHOCTH mepeaadn coctasisier 100 Bt. beun
paccuuTaHbl M yKa3aHbl JJIs HEOOJBIION0 CErMEHTa B JMAalla30He KOHKPETHBIC MPEaeibl H3IyUYCHHM
(cm. Tabmuiry 12), yIOBIETBOPSIONINE TPEOOBAHUSM COCYIIECTBOBAHUSI.

CocymecTBoBanne ycTpocTB BIID ¢ €MKOCTHOW CBSI3BIO OIEHHBAJIOCH C ITOMOINBIO TEOPETUIECKUX
pacuy€ToB MW OKCICPUMCHTOB Ha MECTax. PCSYHbTaTI)I ImoKasajii ropa3ao MCHBUIYIO HAaIPAXKCHHOCTb
MAarHUTHBIX H3IyYCHUU IO CPAaBHEHHWIO C TPEeOOBAHWEM IO TpeaeNy H3IYYCHHUH IJisT COCYIECCTBOBAHUS
C COOTBETCTBYIOIINMU JIEUCTBYIOIIUMHU CHUCTEMaMH. Takum obpazom, OBLIO IOATBEPKIECHO
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cocyuiecTBoBanue ycrpoiictB BIID ¢ emMKOCTHOM cBA3BI0 ¢ MOIIHOCTHIO mepenayn meHee 100 Bt. Tem
HE MEHEE CJICyeT OTMETUTh, YTO IUANA30HBI YaCTOT, HMCIIOJB3YEMbIC JJII MOPCKUX PalUOYCTPOMCTB U
JOOUTENLCKUX PAJUOYCTPONCTB, OBLIM MCKIFOYCHBI M3 KaHAWIATHBIX pabouMx JUana3oHOB 4YacToT,
MOCKOJIbKY MPUHUMAETCS BO BHUMAHHUE UCITOJIb30BaHUE CIIEKTPa Ha MEXK/YHAPOIHOM YPOBHE.

Hpyras texnonorust BIID ¢ MarHUTHON CBSA3BIO, PU KOTOPOH HCIONB3YETCs NUAINAa30H B KUJoreplax s
OBITOBBIX YCTPOWCTB, IMOKA €Ill¢ HE MPOJIEMOHCTPUPOBAa COCYIIICCTBOBAHUE BCEX OIMPEEICHHBIX CITyYacs,
MIPOBEPSIEMBIX B PAMKaX OIEHKH.

BIID ans mpunoxkenuit OM, ucronp3yromux 9acTotsl 79—90 kI 1, mpoaeMOHCTprpOBa Iy COCYIIECTBOBaHNE
C PaJMOYCTPONUCTBAMH, TIPUHUMAIOIIIMMU CUTHAJIBI TOYHOT'O BPEMEHH, yCTpoiicTBaMu AM-paguoBemanus u
MOOUTENBCKUM  paano. [IpumoskeHusi, HWCIONB3YIOMIME ApPyrue KaHAWJATHBIE UANa30Hbl YacToT,
otnmyatonrecst ot 79—90 kI, Bce emie He cOOTBETCTBYIOT TpeboBaHMsAM. Takum 0Opa3oMm, KaHAHWIATHBIE
MAIa3oHbl yacToT g DM Obutn cBefeHsl K 79—90 kI 1.

PT" mpoBena panbHEWIyl0 OLIGHKY [UJISl TOATBEP:KACHHS COCYIIECTBOBAHHUS C >KEJIE3HOAOPOKHBIMU
OcCIpOBOAHBIMA CHUCTEMaMH, a HWMEHHO CHCTEMaMH aBTOMAaTHYECKOW OCTaHOBKH Toe3moB (ATS),
YCTAaHOBJICHHBIMU II0 BCEM KEJIC3HOJOPOKHBIM CETSIM SIMOHMU, U CUCTEMaMU HHIYKIIMOHHOW MOE3IHOMN
paauocssszu (ITRS) mis BechMa KOHKPETHBIX CilydaeB (DaKTUYECKOrO MCIOb30BaHus. PI' B KOHIIE KOHIIOB
corjlacoBajia TEXHHUYECKHE TPEOOBAHHSA TIO COCYIIIECTBOBAHHIO C JKEIE3HOAOPONKHBIMU OECTPOBOIHBIMHU
CHUCTEMaMHU.

B pesynbrare uccrnenoBanus cocyliecTBOBaHUs SMoHMS XoTena Obl clenaTh AOMOJHUTENbHBIA aKIIEHT Ha
BCeoOIleM BHHMAHHM HCCIIEIOBAHUIO COCYIIECTBOBAHHMSI C IKEIE3HOAOPOKHBIMU OecCpOBOIHBIMU
cucteMamu, B yactTHoctH ATS. B Hactosmee Bpems ATS skcIutyatupyroTcs: Ha yactotax okoso 100 kI'u u
pa3BepHYTHl HE TOJIBKO B paMKax KeJIe3HOJO0POKHOM ceTH SIMOHMHM, HO U BO MHOTHX CTpaHaX, a Takke B
PETMOHANBHBIX KEJIE3HOAOPOKHBIX CETSX MO0 BCeMy MHpPY. B OyayiieM MOKET CIyduThCs TaK, YTO MHOTHE
cTpaHbl, pas3epTbiBatomue ATS, CTONKHYTCS C aHAJOTrMYHBIMH [poOieMamMHu Uil TOATBEPKACHUS
cocytecTBoBaHMs ¢ cucteMamu bI1D B mensx obecriedeHns 0€30MaCHOCTH IMaCCAKUPOB. DTO UCCIICOBAHNE
CJICOAYCT MpUHUMATh BO BHUMAaHUC BO BCEM MHUPEC, a HE TOJIBKO B paMKaX KOHKPCTHOI'O JJid TOM WJIM MHOU
cTpanbl mnoaxoaa. SAmonus cuumraer, yro MCDO-R cremyeT mnpennoxkuth NOPUHATE MEPHI MO 3TOMY
rccneaoBanuio B corpyanuyectse ¢ CUCIIP.

XKeneznoqopokHbIe OECIPOBOAHBIE CHUCTEMBI C MEXaHU3MOM DJIEKTPOMArHUTHOTO YIPABICHUS HMEIOT
Ba)kKHEHIIee 3HayeHuWe s Oe3omacHOro (yHKnuoHWpoBaHusa. (OOecredeHne YCTOWYMBOCTH CHCTEM
K MEIIAIOIIMM PaJMOBOJIHAM SIBISIETCS Ba)KHEHIIEH MeEpod, M B KaXIOM ClIydyae MOTYyT HMEThCS
HE3aBUCHUMBIE XapakTepUCTUKU. COOTBETCTBEHHO KPUTEPUH COCYIECTBOBAHUS CHCTEM pa3lIWYaroOTCs B
3aBUCUMOCTH OT CTpaHbl WM peruoHa. [lodTomy B mpenenax W3IMydeHHH, KOTOpbie OYAyT MPHUBOAMTHCS
B CUCIIP, cnenyer mpuHUMAaTh BO BHUMaHUE TaKOE Pa3HOOOpa3ue U HaJeKHOCTh CUCTEM.

PI' mpumna x BeIBOAy, uTo cuctembl BIID mis amekrpomobuieii, paboTaromue B 9aCTOTHOM JTUaa3oHe
79-90 x['u, kmacco Mommuoctu 3 KBT m 7,7 kBT Moryr ucmons30BaThcsi B MPAKTUYECKUX YCIIOBHSX,
HE CO3/1aBasi BPEIHBIX MOMEX OTACIBHBIM JEHCTBYIONIMM CHCTEMaM U ciykO0am. B mapte 2016 roma 6pumm
OIyONTMKOBaHBKl M BBENIEHBI B JECWCTBUME HOBHIE mMpaBmia i cucteM bBIID mns snextpomobmiedt, BIID
C MarHUTHOM CBS3bI0 Ha yacToTe 6,78 MI'1i u BII3 ¢ eMKOCTHOM CBS3BIO.

Kpatkwuii 0630p pe3ynbTaToOB MCCIIEOBAHNIA B 00TACTH COCYIIECTBOBAHMS MTPUBOAUTCS B Tabume 19 A), B),
C) u Tabmure 20.
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TABJIMLIA 19

KpaTkuii 0030p pe3y1bTaToB Hccjie10BaHMil B 001acTu cocymecTBoBaHus BIID 11 MoOMIBHBIX
YCTPOICTB M ObITOBBIX NPUOOPOB B SInoHUM

A) COCYH.IeCTBOBaHl/Ie Cc paI[PIO)’CTpOﬁCTBaMH, NPUHUMAKINUMHA CHUIHAJIblI TOYHOI'O BPEMECHH,
CHCTEMaMH ABTOMATHYECKOH OCTAHOBKH moe3a0B M CucreMmamMu I/IHI[yKllI/IOHHOﬁ HO€3[[HO]7[
paauocBsI3u

BIID njst MOOMABHBIX YCTPOiiCTB JeiicTByI0o111€e CHCTEMBI
U OBITOBBIX NPUOOPOB
Texuosiorun Kanauaatable PaauoycTpoiicTsa, ATS(2 ITRS™)
JHMANAa30HbI YACTOT| NPHHHUMAKOIIHE CUTHAJIBI (10—250 xI'm) (10—250 xI'm)
TOYHOT0 BpeMeHU
(SCRD)(™D
(40 xI'u, 60 k')
MarnautHas 6 765—6 795 k' H/TT H/TT H/TT
CBSI3b
(masoit
MOIIHOCTH
TUISE MOOWJIBHBIX
YCTPOHCTB)
MarnauTtHas 20,0538 kI'1g OTBeuaer ycnoBusiM | HeoGxomumas OrtBeyaeT YCJIOBHSIM
CBSI3b COCYIIIECTBOBAHUS JATBHEUIIass  OICHKA | COCYIECTBOBAHUS
(maoit 42—58 k' C yKa3aHHBIMH HIDKE | COCYIECTBOBAHUS OTBeuaer YCIOBHAM
MOIIHOCTH MIPUMEYAHUAMHU: *  Heobxoaumo COCYILLECTBOBAHHS
J OLITOBBIX 62—-100 k' * 2 M 3-4TapMOHHKH paccuuTarh Heo6xoxumast JanbHeiast
npubopoB) He HonaaarT Tpebyemoe J—
B pabouue Iuana3oHbI paccrosiHue
SCRD pasHoca,  uTOGHI * HeoOxomuMo paccuuTath
Tpebyemoe paccrosiHue
«  IpusneueHue HE MPUYIHHATH pasHoca, 4TO6bI
BHAMAHWL BPCHEIX TIOMExX HE NPUYHHATH BPEITHBIX
M0JIb30BaTENIEH TOMeX
K BO3MOXKHOCTH IIOMEX
ycrpoiictBam SCRD
EmkoctHas 425-524 xI'n H/TT OTBe4aer  YCJIOBUSIM H/TI
CBSI3b COCYIIIECTBOBAHUS
(manoit MIPU YMEHBIICHUH
MOIIHOCTH HaNpsHDKEHHOCTH
JUTSE MOOMJIBHBIX MarHuTHOTO oJIst
YCTpOWCTB) Ha 12 nb

VcnoBus COCYHICCTBOBAHMS ITPU OLICHKE.

(*1)

PaﬂHOyCTpOﬁCTBa, IMPpUHUMAKOIINUE CUTHAJIBI TOYHOI'O BPEMEHU — yCTpOﬁCTBa BIID He JOJDKHBI IPUYUHATE BPEIAHBIX

NOMEX B MOJCINPYEMBIX CLICHAPUAX UCIIOJIb30BaHUA.

(*2), (*3)

Paccrostane pasnoca B 10 M HCHONB30BAIOCH B KA9EeCTBE OJHOTO M3 KPUTEPHEB cocymecTBoBaHUS. Hapsmy
€ XapaKTepUCTUKAaMHU OCHOBHOM apMOHMKM UCCIIEJOBAINCh TAKXKE LIEIOYUCICHHbBIE TADMOHUKU B ClIydae UX
nomnajanus B paboune Auana3zoHsl paguoyCTPOUCTB, MPUHUMAIOIINX CUTHAJIBI TOYHOTO BPEMEHH.

PaccmarpuBaloTcs IOTMOMHATENBHBIE MEPHI, KacalolIuecs yCIOBHS BPEMEHH Pa0OTHI, TaK KaK HE OXKHIAeTCS
WIA HEe HaOIoAaeTcs yMEHbUICHUS 4acToThl paboTel BIID ObiToBOTr0/0HMCHOrO 000pYIOBaHHS B IOJHOYD,
KOT/a TIPOMCXOAUT YaCTBIi TPHEM CHTHAIOB PaJHOyCTPOWCTBAMHM, NPHHUMAIOMNMH CHIHAIBI TOYHOTO
BpemeHn. OObsBieHHEe 00 omacHOCTH pamuonomex oT BIID s OBITOBBIX YCTpOHCTB MOXET OOYCIOBHTH
YMEHBIIEHHE IIOMEX IIPH COBMECTHOM HCIIOJB30BAaHHH TOTO JK€ CIIEKTpa B CHIIy OTCYTCTBHS MOJHOTO
MIEPEKPHITUS BDEMEHH UCTIOIb30BAHUS.

'apmonuku BIID, BeipabareiBaroue ocHOBHble rapmMoHHkM Ha yacrore 20,05 xI['m m 30 xI'm, momagaror
B paboumii CIEKTp pagHOyCTPOUCTB, NPHHUMAIONINX CHTHAIBI TOYHOTO BPEMEHH. DTO HMMeEeT BaKHeiIee
3HaUCHUE AT 00ECIIeUeHHST OTCYTCTBHUS BPEIHBIX IIOMEX.

ATS u ITRS. Vcrpoiictea BIID He NOmKHBI NPUYHMHATH BPEIHBIX ITOMEX B paboTe mpu (aKTHUECKUX CLEHAPHUSIX

HCIIOJIB30BAHUA. KpI/ITepI/II/I JUISL COCYIIECTBOBAHUS SABJIAIOTCS CICAYIOIIUMMU:

nooca 4actoT bIID He mOMKHA TEPeKpHIBATHCS € YaCTOTOH, MCIIOMB3YeMOH Ul CHCTEM CHTHAIM3AIUH U
CBSI3M NIPH JIBUKECHUU T0€3/10B, BKItovast ATS; mun

paccrostHue pazHoca 110 ycrpoiictB ATS/ITRS, Ha kotopom ycrpoiictBo BIID He mpuunHSAET BpeAHBIX MOMEX,
JOJDKHO OBITh MEHBIIE CaMOTO KPHUTHYECKOTO MOPOTOBOTO YpOBHS (ImpuUMepHO 1,5 M), yKa3aHHOTO B
CTaHapTaxX CO3MAHMS CHCTEM JIBIDKCHUS MOE3/10B;

yKa3aHHBIE BbIIIE TPEOOBAHHS JOJDKHBI BBIOIHATHCS MPU BCEX THIAX IUTAHUPOBKH CO3/IaHMS JKEJIE3HBIX JT0POT
B Snonuu.
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U MOPCKHMHM PaiHoycTpoiicTBaMHU

ycTpoiicTBaMu

AM-paanoBemanus

BIID ni1st MOOHJIBbHBIX YCTPOiicTB
U OBITOBBIX NPUOOPOB

JeiicTByIomme cucTeMbl

KanagugaTueie
JMANAa30HbI YaCTOT

Texnogorun

AM-paguosemanue™
(526,51 606,5 k')

Mopckue paguoycrpoiictea™
(405-526,5 xI'm)

MarnutHas cBs3b | 6,765—6,795 x['1q H/TT H/TI

(mauoi

MOIITHOCTH

JI7IST MOOMITBHEIX

YCTpOICTB)

MaruutHasi CBSI3b 20,0538 xI['x He OTBEYaeT YCIOBUAM H/IT

(maoit 4258 k't COCYILECTBOBAHUS, TIOCKOJIBKY /I

MOIITHOCTH obHapyxeHHOe TpeOyeMoe paccTOsHHE

s GBITOBBIX 62-100 xI'n pasHoca HaMHOTO TpeBbimaer 10 M | OTBEYaeT YCIOBHSAM COCYLIECTBOBAHMS [IPH

pudopoB) B Ka4eCTBE IIEJICBOTO TPeOOBaHMUS CIIEAYIOIEM:

*  He JIOIMYCKAaeTCs HCIOJIb30BAaHNE CUCTEM

BIID, M3TyYaroIIuX MOIITHOCTD
B quamna3one yactor LORAN-C()

EmkocTHas cBs3b 425-524 xI'n OTBeuaeT yclIOBUAM cocyliecTBOBaHUs | OTBe4aeT YCIOBUAM  COCYLIECTBOBAHUS

(manoit C YKa3aHHBIMU HIXKE IPUMEYAHUSIMHU: IIPU CIIEYIOLIEM:
MOIIHOCTH *  IpUBIEYCHUE BHUMAaHHs | ®* HE JOIyCKAeTCs UCIOJIb30BAHUE CUCTEM
A1 MOOHITBHBIX MOJIb30BaTeNeH K BO3MOKHOCTH BIID, IENVEEN V111704 MOIIIHOCTE
YCTPOHCTB) noMex AM-paanoycTpoiicTtBam B JMaNa30Hax 4acToT NAVTEX
* UL YCTPAaHGHUS]  OTMEYEHHBIX 1 NAVDAT

BpPEeAHBIX ~ IIOMEX B CBSI3H

¢ ycrporictBamu BIID Heobxomumo

HMPUHAMATH HaJJIeKAIINEe MEPHI
YcnoBHs COCYIIECTBOBAHHS TIPH OIEHKE.
D AM-paguoBemanue. YcrpoiictBo BIID He NOMKHO NPUYMHATH BPEeIHBIX IIOMEX NPHUEMHUKY AM-paluoBellaHus Ha

(*2)

(*3)

paccrosnun mo kpaiiHe#r mepe 10 M Ha ocHoBe ycmoBuid CHCIIP nns kumbix pailoHOB. Mopenb cuCTEMBI
MpeIoaraeT HaJIW4Yue MHOXKeCTBa ycTpoiictB BIID u Haxomsgmuxcs B 3gaHusIX AM-pamuonpueMHUKOB. Bpum
MPOBEAEHBl HCIBITAHMSI HAa MECTaX B COIJIACOBAHHBIX HAWUXYANIMX YCIOBHSX CIEHAPHEB HCIOJB30BaHUS
C HCIOJb30BaHUEM pa3HBIX 4YacTOT, 4yucna ycTpodcTs BIID, paccrosHmii pasHoca, a Takke pailOHOB € BBICOKUM
¥ HU3KUM YPOBHIMHU (POHOBOTO TopocKkoro mymMa. Kpome toro, ymomunaincs knace B rpymmer 2 CUCIIP 11.

Mopckue pagmoyctpoiictBa. YcrpoiictBo BIID He NOMKHO HpUUYMHSATE BpemHBIX momex. OIeHKa IoKasaia, 4To
npeutokeHHast cuctema bIID B OCHOBHOM MOXET COCYIECTBOBAaTH C MOPCKUMH paauocucreMamu. Ho HeoOxoaumo
OTMETHTB, YTO CJIEIYIOIINE YaCTOThI B AMANa30He YacTOT, pACCMAaTPHBAEMOM B JAHHOM HCCJIEIOBAHUH, HCIIOJIB3YIOTCS
IU1s obecriedeHnst 6e30MacHOCTH MOpcKol HaBuranuy. [103ToMy 3T 4acTOTHI OBUIM UCKIFOYEHBI JJIsl HCIOJIB30BAHNS:
i) NAVTEX 518 't (424 I'1t, 490 xI'n); ii) NAVDAT 495-505 kI'u. Kpome Toro, rapMOHHKH HE JODKHBI MOMAATh
B noJiocy Mmopckoit paguocsazu OBY (156—162 MI'1y), koTopast UCNIOB3YeTCsl Ha MEXAYHApOAHON OCHOBE.

LORAN-C, eLORAN (90—100 xI'm). Omepatopsl MOPCKOI paaHoOCBsA3M OTMEYAIOT, YTO STOT CHEKTP HE IOJDKEH
MPEOCTABIATHLCS Ui Mcnob3oBanus bIID.
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C) CocymecTBoBaHHE JIOOUTEJBCKAX PAMOYCTPONCTB U CHCTEM 00IIeCTBEHHOI0 PAaNo

BIID nJ1st MOOMJIBHBIX YCTPOICTB JeiicTByIomme cucTeMbl
U OBITOBBIX IPUOOPOB
TexHonorun KanauaaTtHsie JIodouteanckue paguoycrpoiicteal™ CucTeMbl 0011ECTBEHHOI'0
JAMANA30HBI YACTOT (135,7-137,8 xI'u, 472—479 ') panuo(?
(6 7656 795 xI'm)
MarunutHas CBSI3b 6,765-6,795 k' OTtBeuaer ycnoBusiM | OTBedaer YCIOBUSAM
(maoit MOIITHOCTH COCYILECTBOBAHUS MIPH CJIETYIOIIEM: COCYIIECTBOBAHUS
JUTSL MOOMITBHBIX « He JONyCKAeTCs MCIONb30BaHKe | TP OOCCTICUCHHH  KOHKPCTHBIX
YCTPOHCTR) CHUCTEM BIID, nepepatomux | MPEACIOB U3IyICHHU
MarsnTHas CBA3b 20,05-38 xI'rg MOIIHOCTE B JIMala3oHax 4acToT H/JT
i JOOUTENHCKOTO pasuo
(mauoi MOIIIHOCTH 42-58 Tt H/JT
TS OBITOBBIX
pr{ﬁopog) 62—100 kI H/I[
EmxoctHas CBSI3b 425-524 xI'n H/J
(mauoi MOIIIHOCTH
UISE MOOWJIBHBIX
YCTPOMCTB)
VcnoBust cocyIecTBOBaHUS IIPH OLICHKE.
D Jlrobutensckue paauoyctpoifcta. s eMKOCTHOH cBszu monoca 472479 k[l OTHOCHTCS K BHYTPHIIONOCHOM
p yCTp yIp y

HCIIOJIb30BaAHHIO (COBMECTHOE HCIOJIb30BAHME OJHOTO M TOTO e CreKkTpa). st MFo0UTenbCKUX PaJHOyCTPOICTB He
00HApYKEHO HUKaKUX O(QHIUATbHBIX TPEOOBAHUI WIH MPABHJI B OTHOIICHUH YPOBHS MOMEX OT Apyrux cuctem. Ho
JOCTUTHYTO COTJalleHre 00 MCKIIOYEHHH STOM MOJIOCHI, paclpeqeleHHON TOOUTEIbCKON cityx0Oe paauocBsi3u, U3
pabouero auana3oHa 4yactoT BIID U ycTaHOBICHUH COOTBETCTBYIOIIETO CABHUIA YaCTOTHI.

2) CucteMbl oOmniecTBeHHOro pamuo. B SlmoHumm monoca 6765-6795 kI'm He obo3HaueHa kak monoca [THM.

Ho HOpMaTHBHBIMH TIOJNOKEHHSMH pa3pelraeTcs HUCIOoNb30BaHue mpwiokeHnid BIID B aToif  momoce.

Beumm

COTJIACOBAHBI HOBBIC MpeAeibl H3IydeHui A npoaykroB BIID B 3Toii mojoce, KOTOpbIE MOTYT aTh BO3MOXKHOCTH
COCYIIECTBOBAHUS C IEHCTBYIOMINMY CHCTEMAMH U BO3MOXKHOCTh 00JIee BBICOKOH MOIIIHOCTH Iepeadr B ITOH IoJIoce.
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TABJINLIA 20
KpaTkuii 0030p pe3y1bTaToB Hccjiea0BaHuil B 001acTu cocymecTBoBanus BIID nust IM B AAnonnu
BIID nas JeiicTByIomme cucTeMbl
M
Kauaunart- SCRD(D ATSC2 ITRS™® AM- Jo6uteabckue
HbIE (40 kI, (10-250 xI') (10-250 xI') paauosemanue™ paauoycrpoiictpal™®
ANATIA30HBI 60 xI'm) (526,51 606,5 xI'm) (135,7-137,8 xI'm)
4acToT
42-48 xI'y He otBeuaer Onenka OtBeuaer OtBeuaeT yclIOBUAM OtBeuaeT yclIOBUAM
YCIOBHSIM HE IPOBOIHIACE, YCIIOBHSIM COCYILIECTBOBAHUS COCYIIIECTBOBAHUS
COCYIIECTBO- | IOCKOJBKY COCYIIIECTBOBaHUS C YKa3aHHBIMH HIDKE C yKa3aHHBIM HIDKE
BaHHUS HE BBITIOJIHEHO pUMEYaHUSIMU: MIPUMEYaHHEeM:
JIPYToe yCIOBHE *  IIpUBICYCHHE *  HE JOIyCKaeTCst
52-58 xI'y He orBeuaer Orenka OTtBeyaer BHUMAaHUSA HCITOJIb30BaHNe
YCIIOBUSAM HE IIPOBOJNIIACK, YCIIOBHSIM HoJb30BaTeneH cucrem bIID3,
COCYIIECTBO- | IOCKOJBKY COCYIIIECTBOBaHUS K BO3MOKHOCTH nepeaommx
BaHHUS HE BBITIOJIHEHO noMex MOIIHOCTB
JIpyroe ycJloBue nprueMHuKaM AM- B JMala3oHax
paaHoBEIaHUS 4acToT
e JUIS yCTPaHEHHS JFOOUTENTHCKOM
OTMEYEHHBIX pamrocBszu
BPEIHBIX IIOMEX
B CBA3U
C yCTpOHCTBaMHU
BITD neobxomumo
MPUHIMATH
HaJJIeXKAIINEe MEPBI
79-90 kI'rg OtBeuaer OtBeuaer OtBeuaer
YCIOBHSAM YCIOBHSAM YCIIOBHSIM
COCYIIECTBO- | COCYIIECTBOBAHUS COCYIIECTBOBaHUS
BaHMUS C CO CHEIYIOUNM CO CIEYIOUIMHI
YKa3aHHBIM TpeOoBaHNEM: TpeOOBaHHUAMHU:
HIDKE * cremyer * cremyer
MIPUMEYaHUEM: COXpaHSTh COXpaHSTh
* TIpuBIe- MHHUMAaJIbHOE MHHUMAaJIbHOE
YEeHHe paccTosiHue paccrosiHue
BHUMaHU pasHoca B 4,8 M pasHoca B 45 M
MOJTB30Ba- OT >KeJe3HO- OT >KeJe3HO-
Tenen JIOPOXKHBIX JIOPOXKHBIX
K BO3MOX- penbcoB penbeoB
HOCTH *  9TO TEXHHYEC-
MoMeX Koe TpeOboBaHue
paznuo- cleyeT npuMe-
YCTpOii- HATb TOJIBKO
CTBaM, K pabote
NpUHHMA- OJTHOPEITLCOBBIX
FOLUM IyTeH ¢ ucronb-
CHUTHAJIBI 30BaHUEM
TOYHOT'O gactoT 80 x['11 u
BpEMEHU 92 kI'g
140,91— OrneHka He oTBeuaer
148,5 xI'n HE IIPOBOJNIIACK, YCIIOBUSIM
TIOCKOJIBKY COCYIIIECTBOBAHUS
HE BBIMIOJIHEHO
JIPYroe yclIoBHe
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TABJINIIA 20 (oxonuanue)
KpaTkuii 0030p pe3y1bTaToB Hccjiea0BaHuil B 001acTu cocymecTBoBanus BIID nust IM B AAnonnu
BIID nas JeiicTByIomme cucTeMbl

M
Kauaunart- SCRD(D ATSC2 ITRS™® AM- Jo6uteabckue

HbIE (40 kT, (10-250 xI') (10-250 xI') paauosemanue™ paauoycrpoiictpal™®
AUATIA30HbI 60 xI') (526,51 606,5 xI'n) (135,7-137,8 xI'n)

4acToT

VYcnoBHs COCYLIECTBOBAHHS IPH OLIEHKE.

D PagunoyctpoiicTBa, MpUHUMAIOIIKE CUTHAJIBI TOYHOTO BpeMeHu. YcrpoiictBa BIID He MOMKHBI NPUYHHATH BPEIHBIX
[OMeX, ONpEeaesIeMbIX ¢ ToMompbio otHomeHus: C/l, KOTOpoe B COINAcOBAaHHBIX CLEHAPUSX HCIIOIb30BAHMS
PacCUUTBIBAETCS HAa OCHOBE MHHHMMAIBbHOW YyBCTBHTEIBHOCTH IPUEMHHKA PAIUOYCTPOUCTB, MPHHUMAIONIHX
CHTHaNbl TOYHOTO BpeMeHH. PaccrostHme pasHoca B 10 M HCIONB30Banoch B KauecTBE OIHOTO U3 KPUTEPHEB
COCYIIECTBOBaHUS. BBUIM NMPUHATHI BO BHHMaHHUE JOIOJHHUTEIBHBIC MEPHl B OTHOIICHWH BPEMEHH PaboTHI, KOTJa
OTCYTCTBYeT mepekpbiTHe Mexnay bIID m pagnonpueMHHMKOM, NPHHUMAIONIMM CHTHAIBI TOYHOTO BPEMEHH,
H3MEHEHUs] HallPaBJICHHOCTU PACIPOCTPAHEHUS PAANOBOIIH H BO3MOXKHOTO yITy4IIEHNs! Ka4eCTBa pabOTHI.

(2.3 ATS u ITRS. Ycrpoiictsa BIID He J0MKHBI NPUYMHATH BPEOHBIX MOMEX B paboTe NpH (aKTUYECKUX CIIEHAPHAX
HCIIOJIB30BaHMsl. Kputepuu Uisi COCYIIECTBOBAHUS SIBISIIOTCS CICAYIOIIMMHE: 1) mosoca gactoT BIID He momkHa
MIEPEKPBIBATHCS C YACTOTOH, MCIIOIB3YEMON ISl CHCTEM CHTHANM3AIUH M CBS3H NIPH IBIDKCHHUHU MOE30B, BKIIOUAs
ATS; ninn ii) paccrosiHue paszHoca 10 ycrpoiicte ATS/ITRS, Ha kotopoM ycrpoiictBo BIID He mpHYHHSET BPEIHBIX
IIOMEX, JOJDKHO OBITh MEHBIIE CaMOr0 KPUTHYECKOTO IOPOTOBOTO YpOBHsS (ImpuMepHO 1,5 M), yka3aHHOTO B
CTaHJAPTaX CO3JaHUS CUCTEM ABIDKCHUS MOE370B. DTH TpeOOBaHUS 1) U 1) JOJDKHBI BHIIOIHATHCA TPH BCEX THIIAX
TUTAHUPOBKHU CO3JaHUS KEJIE3HBIX J0POT B SmoHHN.

AM-pamuoBemanue. YcrporictBo bIID He HOMKHO NPUYMHATH BPENHBIX MOMEX NPUEMHUKY AM-paguoBemaHus
Ha paccTossHUH 10 KpaiiHei Mepe 10 M Ha ocHoBe ycnmoBuit CUCIIP ans xuipIx paiioHOB. Bpum mpoBeneHbI
HCTIBITAaHHUS HA MECTaX C UCIIOJIb30BaHHUEM IepeaTynka U npueMHuka BI1D, ycTaHOBIGHHBIX Ha HMHTALIMK BaroHa,
B COTJIACOBAHHBIX HAWXYIIINX YCIOBHSAX CLEHApUEB HCIIOJIL30BAHUS, IPH KOTOPHIX CeabMble rapMoHukn BIID
gacroroir FC = 85,106 k' momamaroT B kKaHan 594 k['11 cmy:x061 AM-pannoBeImanys, TOKPHIBAIOLINN OOIIHUPHYIO
obmacte perrona Kanro B Slmonun. Taxxke Oputa mpoBeieHa OLIEHKA CIBIITMMOCTH.

9 JIroburenbckue paguoycTpoiicTBa. B 3TOM cilyqae MMeeT MeCTO HCHONB30BaHME CIIEKTpa 3a MpeaeaMd IOJIOCHI

(a HE COBMECTHOE UCTIONB30BaHUE OJHOTO U TOTO Ke crekTpa). KannunaTaeie quana3onsl 9acToT st BIID mmss OM
HMEIOT HaJIeXallie CMENICHHBIE YacTOThl (3aIIUTHYIO MOJOCY) UL OTCTPOMKH OT IOJOC JIFOOUTENIBCKOM
pamuocBsizu. IlosTOMy CHHIKEHHE YyBCTBUTEIBEHOCTH IPHUEMHHMKA II0J JIEUCTBHEM (BHEIMOJIOCHBIX) IOMEX He
YUUTBIBACTCS, OJHAKO YYHTBHIBAIOTCS YPOBHH 3MHCCHOHHBIX H3JIy4€HHH TapMOHUK (IOOOYHBIX H3ITy4eHHH) OT
ycrpotict BIID, B cirydae ecinu OHH MOMAAaloT B MOJIOCH JTIOOUTENBCKON pantuocBsa3u. Eciu B kauecTBe KpUTEPHEB
B3ATh HOPMBI Ha YPOBHM H3IIydCHUH, NPUBEACHHbIE B 3aKOHE SIMOHMM O pajgwo, W JPYrue COOTBETCTBYIOIHE
MIpaBWiIa, TO TEKyIIUe IOMYLICHUs OTHOCHTEeNbHO cucteM BIID mis OM yka3slBaloT Ha MpHEMIIEMBIE ITapaMeTphl
CHCTEM, UTO CBHAETEIBCTBYET O BO3MOXKHOCTH HENTPUIMHEHHS BPETHBIX IOMEX JTIOOUTEIbCKUM PaIHOyCTPOIiCTBaM.

(*4)

7.1.2 Kopesn

B Kopee ¢ 2009 roma mist cuctem bIID nmns Tskenplx aBTOTPAHCHOPTHBIX CPEACTB HCIONB3YIOTCS
nuana3onbl  dactor 19-21 kI w5961 k. YpoBeHb MOIIHOCTH JJIsi OECIPOBOAHON  3apsiiKu
aNIeKTpudIecKkux aBTo0ycoB coctasisier okoso 100 kBt. C 2011 roma Kopes pacmmpsier npumenenue BIID B
Pa3NMYHBIX PErHOHAJBHBIX LEHTpax, Takux kak Ceyn (aBroOyc-marri no Ceyn-I'pana-Ilapka), Tamxon
(aBToOyc-matTn 10 KAIST), CemxoH (HOBBIM aJIMHUHHCTPATHBHBINA BHYTPUTOpojackoi aBTolyc), Kymu
(BHYTpHTOpOJICKOM aBTOOYC 110 HMHIYCTPHAIBLHOTO KOMIUIeKca) W T. 1. Kpome Toro, B mae 2011 roma
npaButenbcTBO Kopew Boigemmwio monocy dactor (19-21xlm u 5961 kl'm) mms oOopymoBaHus
OecnipoBoHoii cBsizu (frequency application equipment), Bkitouass TexHonorutro BIID, u mommepxkano
MPOBE/ICHNE COOTBETCTBYIOLIETO HCCIIEIOBAHUS BO3ACHCTBUS Uil OOECIedeHUs 3aIlUThl CYIIECTBYIOIIHX
YaCTOTHBIX PECYPCOB H/HIIH CIIY>K0, padoTaroIuX B COCeIHEH mooce.

PesynpTaThl HWCTHBITAHWN, OCHOBAaHHBIE Ha YK€ MPEMIOKCHHOM METOJEC M3MEPEHHS peaTbHBIX
AKCIUTyaTHPYEMBIX CHUCTEM, IpencTaBlicHsl B llpumoxkennn 4. 3T0 pe3yiabTaThl UCIBITAHUN Ha Mecme Ha
paccrosiaun kKaxabie 10m, 30 M, 50m u 100 M OT cranMOHAapHOW 3apsAAHON CTAHIUW JUIS aBTOOYCOB
(oxomo 100 kBr).

Kpome Toro, cooOmiaercs O TpOBEJICHUH WCCICIOBAHUS BO3JCHCTBHS Ha SMOHCKUE PaJHOYachl,
paborarormme Ha dactore 60 k[, w gumamazon HYU EPC (148,5-283,5kl'1m) mpu Tex ke YCIOBUAX
Ha peaJbHBIX KOMMEPUYECKUX 00BEKTaX.

BreiBoa: Ha paccrostaun 100 M mpsiMyio CBSI3b MEXIYy ITOMEXaMHU OT CTallMOHAPHBIX MOMIHBIX cucTeM bIID
JUTSL SIMOHCKUX paguodacoB u auanazoHa HY EPC ob6mapyxuts TpyaHo. Paccrosaue 100 M cOOTBETCTBYET
TPaJUIIMOHHOMY METOJly M3MEPEHHs HJIEKTPUUECKOTro MOJIs, a TAKXKe 3aKOHY O PaIHOCBS3H, MPU3BAHHOMY
o0ecrieunBaTh 3alUTy JIOOBIX Opyrux ciyx0 OecnpoBoaHoit cBs3u (frequency services). Iloatomy
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MPY UCTIOJIL30BAHUN MOIIIHBIX CTAIIMOHAPHBIX cHcTeM BIID Heo6X0auMO CTPOro COOIIIOIATh 3TO PACCTOSIHUE
pasHoca.

B Ilpumoxxennu 5 xopeiickue wmooOwmnpHBIE YycTpoiictBa bBIID, paboraromme B auama3oHe dYacTOT
100-300 kI'u, B cooTBeTcTBHM C 3aKOHOM O PaJHOBOJIHAX OTHECEHBl K YCTPOMCTBAM cO claObiM
AIEKTPOMArHUTHEIM ToseM. 11 BEIXoga Ha KOpercKuid peIHOK ycTpoiicTBa bI1D, necnons3yromue quama3ox
100-300 k', mOKHBI COOTBETCTBOBATH HOPMATHUBHBIM TPEOOBAHHMSIM II0 MPEIOTBPAIICHUIO JIIOOBIX
BPEIHBIX TIOMEX IS APYTHX cUcTeM. I1o CyIecTBy, A1 YCTPOHCTB CO CIa0bIM 3IEKTPOMArHUTHBIM MTOJIEM
IpU COOJIOJICHUM HOPMAaTHBHBIX TPEOOBAHWII pa3pelIeHO MCIOJIb30BaHKe JT000# yacToThl BIID, BKiIrouas
nuama3on 100-300 kI'1, 3a HCKIOYEHHEM HEKOTOPBIX KOHKPETHBIX 3alPEIICHHBIX YaCTOT.

B Ilpmioxenuu 5 mpencTaBieHbl TaHHBIE M3MEPEHHS JIICKTPOMAarHUTHBIX MOMEX OT cHcTeMbl bIID mms
MOOWJIBHBIX YCTPOHCTB, HCIONB3YIOIMUX TEXHOJOTHI) MAarHUTHOH WHAYKIUH, W WX COOTBETCTBUSA
eBporeiickuM ctagmgaptaM u TpedoBarusm CHCIIP 11, a Takxke KOpeHCKUM HOpMaM.

713 Tepmanus

B saBape 2016 roga B 'epmannu ObUTH MPOBEACHBI H3MEPEHHS — B 6€33X0BO# kKamepe — cucTeMsl bI1D mis
3apsAAKA  INMEKTPOMOOWIeH W TpEACTaBIeHbl WX pe3ynbTarhl. HampspkeHHOCcTh monst cuctemsl bIID,
pabotaromieli Ha yacrore 85 k[, m3mepsuiach B amanazoHe ot 20 k[ mo 1,5 MI'p u cpaBHUBanach ¢
npeaenbHbpIMU 3HaueHusIMY, YkazaHnHbeIMU B ETSI EN 300 330-1 mns unaykiuonnsix SRD.

H3mepeHust MpOBOAMINCH B Pa3sHbIX IUIOCKOCTSIX MOJIIPU3AIMN, HO PacCMaTpUBAIach TONBKO IUIOCKOCTH C
MaKCHMaJbHBIM H3iIydeHueM. /[l oOecmedeHuss MpsSMOTrO CpPaBHEHHS C TPEACTbHBIMH 3HAYCHHSMH
ETSI EN 300 330 y4yuThIBaIMCh TOJNBKO Pe3YyIbTaThl M3MEepeHHH Ha paccTosHuH 10 M, MOCKOJIBKY 3TO
HOPMAaTHBHOE PACCTOSIHUE, ONPENIEICHHOE B BbllleyKazaHHOM ctannapte ETCU.

PesynbraTel usmepenuil Ha paccTostHuu 10 M MOKa3bIBAIOT, YTO:

- B 1I€JIOM TOOOYHBIC M3ITy4YCHHs HECKOJIBKO BBIIIE, KOIJAa aBTOMOOHIIb PACIIONOKEH HE TOYHO Hajl
LEHTPOM 3apsiIHON KaTyIIKH (MakCHMalibHOE cMelenne). OHaKO Ta pa3HHLA MEHbLIE, YeM TPH
paccMOTpeHUH pa3HbIX HAIIPaBICHUI U3MEPEHUs (Criepen/c3aan/cieBa/cpasa);

— crepenyu 1 ¢33 yPOBHU MOOOYHBIX U3TYUYEHHH, KaK IPaBHUIIO, BBIIIE, 4eM COOKY;

- HANpPsHKEHHOCTh TOJS  (MOIMHOCTD HECYIIed) BHYTPH HCIIOJNB3YyEMOr0 KaHalla COCTaBJIsIeT
ot mpumepHo 71 nbMkA/M (0e3 cmerienns) 10 75 n1bMkA/M (TTpr MaKCHMAalTbHOM CMEIICHHUH). JTO
npesbitiaer npeaenbHble 3HadeHuss ETSI EN 300 330-1 coorBerctBenHo Ha 4 u 8§ nb. Ho B
Hacrosimee Bpemsi ETCU paspabarbiBaeT HOBBIH coriacoBaHHbli cranmapr EN 303 417,
CIielMaIbHO NMpeAHa3HaYeHHbIN A1 cucteM BIID;

— YPOBHHU TMOOOYHBIX HW3IYYCHHU B JMAla30HE YacTOT CTaHJAPTHBIX CHTHAJIOB BPEMEHHU (HUXKE
85 kI'11) 3HaunTenbHO HIbKe npeaenbHbix 3HaueHuit ETSI EN 300 330-1, kak npasuno, va 20 ab;

— YPOBHU TMOOOYHBIX HM3IYYCHHH Ha YacTOTax rapMoHuK Hike 1,5 M mpeBblaioT mpenenbHbe
snayenuss ETSI EN 300 330-1 na 20 nb. Cieayer oTMeTuTh, 4TO UCHbITaHHAs cucrema BIID Obuia
NPOTOTHIIOM, KOTOPBI BCE €Ille HaXOAWTCS B CTAJAUU pa3pabOTKH, a CIEAOBATEIbHO, HE MOXKET
MIPEJICTaBIATh OKOHYATEIbHYIO IPOMBIIUIEHHYIO KOHCTPYKIHIO.

7.2 Texymme uccienopanus sosaeiicreusa BIIJ Ha cy:k0bl pagnoBeIIaHUsA M UX Pe3yJIbTAThI
Cnyx0a paauoBelIaHWs HMEET CJEIyIOIIUe pacrlpeielicHHss Ha TEepBHYHOW OCHOBe B moiocax HY-
nu CY-guara3oHoB:

148,5-283,5 xI'; B Patione 1;

526,5-1606,5 xI'y B Pationax 1 u 3;

525-1705 xI' B Paiione 2.
Pacnipenenenus B o0omx nuamazoHax HMCHONb3yloTcs it AM-paauosemanus w/mim DRM (BcemupHoro
udpoBOTO PAINO).
Jis  obecnedeHus cocymiectBoBaHusi cucteM bIID co cmyxbamu panuoBemiaHus JOMKHO OBITh

paccMOTPEHO HUX BO3ACHCTBHE Ha pagvoOBeIlaTeNbHbIE CIY)XObl BO BCEX paauMocpenax, Hampumep
B CEJILCKMX, IPUTOPOAHBIX U FOPOJCKUX paliOHAX.
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B mnynkre 7.2.1 conepKuTCS ONUCAaHHE WCCIICAOBAHMS, OCHOBAHHOTO Ha AHAJMTHYECKOM TIOAXOJEC C
WCTIONb30BaHNEM KPUTEPHUEB 3AIIUTHI CIIYKO paawoserianus n3 Pexomennanmii 1 OtueroB MC3-R. B Hem
BBIBOJIMTCS. MaKCHMAJIbHO JIONMYCTHMAsi HANpsDKEHHOCTh MAarHUTHOTO TMoJisi, co3aaBaeMmas bBIID B
panuoBeniatensHoM npuemMHuke B HU- u CU-nuanazonax. [lonydeHHble npeAeiabHO AOMYCTUMBIC 3HAYCHUS
HANPSHKEHHOCTH MAarHUTHOTO TIOJSI TIOYTH COBMANAIOT C YPOBHEM INyMa OKPYXKAIOUIeH Cpelbl B THXOH
CeNbCKOW MECTHOCTH, YKa3aHHbIM B Pexomenmanuun MC3-R P.372-13.

B mynkTe 7.2.2 onmcaHO MccnenoBaHUE BO3JEHCTBHSA B TOPOJACKHUX M MPUTOPOIHBIX paioHaX, MPOBEIeHHOE
aJIMHHUACTPAaTUBHBIM KomuTeTOM SmoHnn. OcHOBHOE TpeOoBaHWe Uit cocymecTBoBanus cucteM bIID co
ciry>)k0aMu paJOBEIIaHUS B 3TOM HCCIICIOBAHUM 3aKJIFOYACTCS B TOM, YTOOBI YPOBEHb M3iydeHus oT BIID
Ha BXOJIC PaJUONPHUEMHUKA OBbLI HUXKE YPOBHS IIyMa OKPYXKAIOIWICH Cpelbl B JCIOBOW 30HE, YKa3aHHOTO
B Pexomenmarmun MC3-R P.372-13. [lpenenpHple ypOBHHM H3NIyYCHHS B pPaJHoOBEINATEIHLHON Molioce
B CU-mnamasone Ha pacctosunud 10 M or mpuemHnkoB bIID ompenmensroTcs ApyruM METOIOM U3
BBIIIICYTIOMSHYTOTO aHAJIUTHYECKOTO UCCIEAOBAaHUS. OTOT IOAXOJ BKIOYACT M3MEPEHHUE U3IYUYCHUS
Y TECTHI Ha CIBIIIIIMOCTD TTOMEX PaJHOBENIATEIbHON CIIy»K0€ Ha CTeH/E JUIsl HCITBITAHUS Ha N3ITyUCHHS.

7.21  Auanu3 BosaeiictBusi cucrem BIID Ha pagnoBemareibHble CyKObI
7.2.11  Kputepuu 3amMThl H A0NYCTHMbIE TIOMEXH

Pexomenmanus MC3-R BS.703 "XapakTepuCTHUKU STAJIOHHBIX PaguoOBeIaTeIbHBIX AM-TIpUEMHUKOB IS
neyiiell  MiIaHupoBaHHsA"  yCTAHABIMBACT MHHUMAIBHYIO  YyBCTBUTEIBHOCTH  PAJHOBEINATEIHHOTO
AM-nipreMHMKA 715 TIeTIel IIaHNPOBAHMS CIIETYIOIIAM 00pa3oM:

— nmuamnason 5 (HY) — 66 nbmkB/wm;
— nmuamnaszon 6 (HY) — 60 nbmkB/wm.

B Pexomenmaniun MC3-R  BS.560 "3amutabeie oTHomeHuss 1o paguodactore B HY-, CU- wu
BUY-paguoBemianuu", ONUCHIBAIOTCS MPUMEHUMBIE 3alIUTHBIC OTHOLIEHUS ISl 3alUTHl OT MOMEX MEXIY
panuoBemiatenbHbIMU AM-curnanamu. Xots usnydenue BIID He siBiasieTcst paanoBelIaTeIbHBIM CUTHAJIOM,
OHO MOJKET NpUHUMATh (hopMy (TIaBHBIM 00pa3oM) HEMOYIMPOBAHHON HECYIICH, U B TOM OTHOILIEHHH C
TOYKHU 3pEHHUs IPUEMHHUKA (PaKTHIECKA OUYeHb MOXOXKE Ha paJHOBeIaTeIbHbIi AM-CUTHAT BO BpeMs May3bl
WM THXOTO mpoxoja. Takum oOpaszom, 3amuTHBIE OTHOIIeHUs W3 Pexomenmammu MCD-R BS.560 moxHO
CUUTATh XOPOIIEH OCHOBOM ISl HOJMY4YEHUS MPEeAEIbHbIX 3HaUCHUN n3myuenus bIIO.

7.2.1.2  OnpenejieHHe MAKCHMAJIBHO J0MYCTHMOM HANPS?KEHHOCTH MATHUTHOTO NOJIsA, CO3JaBaeMoi
ycranoBkamu BIID B pagnonpuemHuke

YacTtp HIO6OFO OrpaHUYCHUA MHTCHCHUBHOCTH H3JIYUCHHUA — 3TO OHNPCACICHUC PACCTOAHUA OT MCTOYHHUKA
MMOMEeX, Ha KOTOPOM JIOJDKEH MPUMEHATHCS KOHKPETHBIH IMpeies HalpsHKeHHOCTH ToJs. JTa 3a/1ada MOXKET
OBITH pelieHa a0CONIOTHO HE3ABHCHUMO OT BOITPOCA O BEIMYHMHE 3TOTO TPEJIena.

— [lepBbIM mIATOM SIBJISIETCS PACCMOTPEHHME 3HAYCHUN HAIPSDKEHHOCTH IOJIE3HOTO M MEIIAIOIIEro
MOJISl B PAJUONPUEMHUKE HE3aBHCUMO OT TOTO, HA KAKOM PACCTOSHUHM OT UCTOYHHKA MOMEX OH
HaxomuTcsa. EcCnM yka3aHO paccTOsiHHME, TO 3TO CHENAHO JIHIIb JJIsi TOTO, YTOOBl YCTAHOBUTH
HANPSHKEHHOCTD TOJISL.

— Ha BTOpoM miare paccMmaTpuBalOT HEOOXOAHMMBbIE TPEANOJIOKEHHS O PACCTOSHUHM pazHoca U
(I)aKTOpBI, BJIMAIOIINE HA PACIIPOCTPAHCHUE BOJIH MEXKIY UCTOYHUKOM ITOMEX U PAAUOIIPUEMHUKOM,
a TaKkKe CIEHapHH UCTIONb30BaHusl BI1D (0T MalOMOIIHBIX 3apsiTHBIX YCTPOHCTB sl MOOMIIBHBIX
Tene(h)OHOB M T. JI. IO MOIIHBIX 3aPSIHBIX YCTPONCTBA IS TSHKEIBIX SJICKTPUUSCKUX TPAHCITOPTHBIX
CPEIICTB).

Toraa Ha mMepBOM IIare MOXXHO YCTaHOBUTH IPEIEINbI BBHIIIE YPOBHS TMOMeX, co3aaBaembix bIID B momoce
AM-cursaina.

BaxxHO OTMETUTB, UTO M3ITydaeMble IOMEXH, BbI3BaHHbBIE 000pyioBanueM bI1D, MOTyT BO3HHKATS:

— Ha TapMOHMKax OCHOBHOM 4dactoTel bIID; nHampumep, 3apsgHoe ycrpoiictBo bIID mma
ANIEKTPOMOOHIIS, UCTIONB3YHoMIee 4acToTy B mosoce 79-90 kI'1, MokeT reHepupoBaTh TAPMOHUKH B
nonoce HUY-pamgmomemanus (ot 148,5 no 283,5 kl'm — 2-srapmonmka) u Bmosnocax CU-
pamuosemianus (ot 526,5 no 1606,5 k' u ot 525 g0 1705 k' — 6-51 rapMOHHKA U BHIIIE); HITU

— Ha OCHOBHOW wuactore camoi bIID; Hanmpumep, 3apsgHoe ycrtpoiictBo BIID ans moOumsHOro
tenedoHa, HCHoNb3yromiee dvactory B mnojoce HU-pamumomemanuss B Paiione 1 (ot 148,5
no 283,5 kI'm).



59 Otyer MCI-R SM.2303-2

HayaB ¢ pekOMEHIyeMBbIX acCICKTOB IUIAHUPOBAHUS KPUTCPUEB 3allUTHI, KOTOPBIC IPHUBEICHBI
B Pexomenmammsix MC3-R BS.703 u MCD-R BS.560, u orMeuas, 9To0 B OBITOBBIX pagHONPHUEMHUKAX
OOBIYHO HCTONB3YIOTCS (DEepPPUTOBBIE AHTCHHBI, KOTOPHIE PEarupyrOT Ha KOMIIOHEHT H MarHWTHOTO MO
BOJIHBI, TIPH pPAacCMOTPSHHU TIpEACIOB u3nydeHus oOopymoBanus bBIID ymoOHO wucCmonb30BaTh
COOTBETCTBYIOIIME 3HAYCHHs HANPSDKEHHOCTH MArHUTHOTO TONS. B MpedrmoyiokeHWH — yCIOBHIA
pacmpocTpaHeHUs: B CBOOOJHOM TIPOCTPAaHCTBE JUIS JalbHEH 30HBI (KOTOpPBIE TMPHMEHSIOTCS K
MPUHUMAEMOMY  paJHOBEIIATCILHOMY CHUTHATy Ha TNPUEMHOH aHTEHHE) COOTHOIICHHUE MEKIY
ANEKTPUYECCKUM U MarHUTHBIM TOJSIME (U3 ypaBHEHHI MaKCBeia) SIBISETCS CICAYIOIIHM:

z = /ﬁ =377 0m,
H €o

T/ie [lo — MarHATHAs TIPOHHUIIAEMOCTh CBOOOIHOTO MPOCTPAHCTBA, a €9 — AMAJIEKTPUUYECKass MPOHUIIAEMOCTb
CBOOOJIHOTO MPOCTPAHCTBA.

910 03HavacT, YTO IPUMCHUMBI CICAYIOLINEC KO3(1)(1)I/ILII/IGHTI)I rnepecucTa:

1

H ua L

G
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KOTOPBIC MOXHO BBIPA3UTh KaK

H E 51,5 1B.

A \4
nB(EE mB(ED)

Takum 00pa3oMm uyBcTBHUTENBbHOCTH pueMHuKka B HY- n CU-nuanazonax (B myHkre 7.2.1.1) MOXKHO Takxke
BEIPA3UTh COOTBETCTBEHHO Kak 14,5 nbMkA/M u 8,5 nbMKA/M.

3amuTHble OTHOIIEHUS A1 AM-paguoBelanysl BKIOYAOT B KOMIIOHEHTA:

- 3amuTtHOe oTHomeHue (PR) mo coBMereHHOMY KaHally HEOOXOQUMO, KOTJa MoMeXa W Hecyllas
MOJIC3HOTO CHUTHAJIA TMEPEAaloTCsl MPAKTUYECKH HA OMHOW M TOHM ke yacTtoTe (Tak 4TO YacToTa
JMO00ro OWEHMsI MEXKIY HUMH OyAET HUXKE CIBIIIMMOIO JUana3oHa; B 3TOM Cllydae TJIaBHOM
MPUYUHOMN CJIBIIIIAMOTO HAPYIICHUS SBISICTCS MOYJISAIUS TIOMEXH);

- JIOTIOJTHUTENIBHOE OTHOCHTEIbHOE PR, KOTOpoe m00aBiseTCs, KOrJa MMEETCS CMEIICHHUE MEXIy
YacTOTaMU IIOJIE3HOI'O0 CHUTHAlla M TIOMEXHM, YTO BBHI3BIBAET HENPEPBHIBHBIA TOH OHEHUI; 3Ta
KOPPEKIINS 3aBUCUT OT CMEIIEHHS YaCTOTHI, TIPEXK/Ie BCETO TIOTOMY, YTO YaCTOTHASA XapaKTePUCTHKA
YeJI0BEUECKOro yXa Janeka oT "MIoCKon".

IToka wyactoTel ycrpoiicTB BIID He OyayT THIATEIBHO BBIPABHEHBI C pPagHOBENIATEIbHBIM YaCTOTHBIM
pacTpoMm, HEOOXOAMMO 100aBJISATH AOMOJHUTEIbHOE OTHOCUTEIbHOE PR s paboTel B HECOBMEIIEHHOM
kaHane. [Ipenmonoxus, 4ro vacrtora BIID HEkOHTponHpyeMa, MOXKHO PacCMOTPETh HAMXyIUIMH CIydai.
Pucynok 1 Pexomennamu MC3-R BS.560 noka3siBaer, 4yro Haubonbliee oTHocuTensHOe PR cocraBiser
npuOIM3UTENHHO 16 1B, 9YTO COOTBETCTBYET CMEIIEHHIO YacTOT OKOJIO 2 K[ 1.

B Hamxymamem cirydae 3to otHocutenbHOe PR Hy)HO mo6aButh k PR mo coBmemennomy kanany B 40 nb,
4T0 aaet obuiee PR s momex, coznaBaembix BI1D AM-Bemanuto, (40 + 16) = 56 nb.

[TosTomMy MakcUManbHO AOMyCTUMas HampsbkeHHOCTh nojst BIID B MecTe pacnonokeHus: paguonpreMHUKa
OIpesensieTcs MyTeM BIUMTaHus 3Toro PR M3 4yBCTBUTENBHOCTH TPUEMHUKA.

MaxkcuManbsHO JOITycTUMAash HapsyKEHHOCTh MarHUTHOrO 1ot BIID B MecTe paconioskeHus: BenaTeIbHOro
paauoNprUEMHHUKA:

- muanason 5 (HY) (14,5 — 56) = —41,5 abMxA/wm;
— nuanason 6 (HY) (8,5 — 56) = 47,5 nbMxA/m.

BI/I}_IHO, YTO 3THU 3HAYCHUA MCHBIIC YEM:

- AQHTPOIIOTEHHBIE W BHEIIHME WymMbl B auanaszoHe HY; cm. Pexomenpmammo MCDO-R P.372
10 PagUoIIyMaM; 1

— —15 nbmkA/m Ha paccrosHuu 10 M B monoce 10 k', pekomenayemoe s SRD, paGorarommx
B quanasone 148,5 kI'u — 5 MI'n, cornacuo Pekomennanuu ERC 70-03, [punoxenue 9.
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OZ[HaKO JJIs1 3TOTO €CTh BECKHMEC OCHOBAHMA:

- TOH OWEHW, BBI3BAHHBIA TE€M, YTO YacTOTa HECYIIEH IMOMEXH CMeEIIeHa OTHOCHUTEIHHO YacCTOTHI
NPUHIMAEMOTr0 PaJHOBENIATEIBHOTO CUTHANA, MEIIAeT OOJNbIIe, YeM IIyM TOTO € YPOBHS; 3TO
BBITEKAET W3 CPABHEHUS PEKOMEHIYEMbIX 3aIUTHBIX OTHOIICHWH, IIPUBEJCHHBIX BBIIIE,
C OTHOUICHWSIMH HECYINAs—IIyM, KOTOpbIE CUMTAIOTCA MpUeMIeMbIMH Uit AM-Bemanus
(cm. TIpumeuanue HUXE);

— 3TH K€ 3allUTHBIE OTHOIICEHHA NPUMEHUMBI K JAPYTUM TOTCHIHWAIbHO MEIIAIOIIHM
pamroBeIIaTeIbHBIM CUTHATAM TIPY TUIAaHUPOBaHHK paauoBemmanus (cM. [punoxenue 6) — Henb3s
MPUMEHATh K HEPaJMOBEIIATCIbHBIM (HEMUICH3UPYEMbIM) UCTOYHHKAM TIOMEX MEHEE CTPOTHE
IpaBWia, 9YeM K PaJIHOBEIIaTeIIbHBIM TTepeaadaM, HMEIOIINM pacIipeiejicHue Ha TICPBUYHON OCHOBE
B 3TOM Juarna3oHe 4acToT B Paiione 1;

- ypoBHU TiymMa B HU-nmama3oHe mMUpOKO BapbUPYIOTCS B 3aBUCHMOCTH OT MECTOIOJIOKEHHS Ha
3eMHOM IIape, BPEMEHHU To/la U BpEMEHHU CYTOK, modToMy Pexomenmarmst MC3-R P.372 tpebyer
OuYCHb TIIATENBHON MHTepHnperaru, HU-paanoBenianue UCHONB3yeTCs B TEX YaCTAX MHpa, TS
YpOBHHU IITyMa IIpUeMJIeMbl (Harpumep, B Tpornkax HY-paguosemanue He UCTIONB3YyETCs ),

— orpannueHust it SRD B Pexomennmammu ERC 70-03 (otHocsimuecs k EBpore) momydeHsl mpu
OTIpEJICIICHHBIX MPENONIOKEHUSIX OTHOCUTEIBHO PACCTOSHUS OT PaJUONPHEMHHKOB, OKHIAEMOTO
JUISL paccMaTpuBaeMbIX THIIOB SRD, Hapsay ¢ BEpOATHON NPEPHIBUCTOCTHIO UX MCIOIB30BAHUS; IS
MIOBCEMECTHO HCIIOJIb3YEMBIX OBITOBBIX NMPHUOOPOB, KOTOPBIE SKCIUTYaTHPYIOTCS IOMa B TE€UYCHHE
3HAYUTENBFHBIX TIEPUOJIOB BPEMEHH, 3TH MPEION0KEHHS HYKIAIOTCS B IEPECMOTpE.

[NPUMEYAHMUE. — Yposens curHana AM-paguonepenadn onpenensercs Kak ypoBeHb Hecyuleil. B Pexomennanuu
MCD-R BS.703, no cymiectBy, ycTaHaBIMBAeTC MUHUMAJbHBIA YPOBEHb HECYLIEH, KOTOPBIM MOXXHO paccMaTpHUBAaTh
Kak IIPEJOCTaBICHHE YCIYTH, W, CJIEIOBAaTEIbHO, ONpENEsIeTCsl TPaHUIa 30HBI OOCTyXHBaHUS. JleHcCTBHTENBHO,
panvoBenaTeNbHBIe OpPraHMu3alMd W TE, KTO IUIAHWPYET YacTOThI, WCIOAB3YIOT 3TOT IIOKAa3aTeNb Ui IMPUHITHSL
pemeHuii. OH OCHOBaH Ha OTHOIIEHWH YPOBHS IOJIE3HOTO 3BYKOBOTO CHTHAJa K CIydalHOMY IIyMy, paBHOMY 26 1b.
Mopynsiiyst 1aeT JIMIIb HeOOJbIIOe KOJMYECTBO JONOJHHUTENBLHON SHepruu B (Hecymux HH(opMmanuio) OOKOBBIX
nostocax. Ecniu nmpeanonokurs?, uro cpeanekpaapaTudHas riybuHa Momynsiuuu coctapiseT 0,2 (20%), To MOIIHOCTh
Hecylel nmpuMmepHO Ha 14 nb BhIlIe MOIIHOCTH MOJYJSIUMKM B OOKOBBIX IoJjiocax. I1o cpaBHEHHIO C MOIIHOCTHIO
HecyIlel MOIIHOCTh B OOKOBBIX I0JIOCAX NPEHEOPEKUMO Mata U 1o0aBisieT B o0uiel cinoxuocti MeHee 4%. C yueTom
3TOr0 THUIHMYHOTO COOTHOILCHUS MEXAYy OOKOBBIMH mojiocaMu M Hecymed B Pexomenmaimun MCD-R BS.560
YKa3bIBAETCSI, YTO 3aIIUTHOE OTHOLICHHWE OTHOCHTEIHHO HMCTOYHHMKA IOMeEX, KOTOpOe JOJDKHA OOECIeYHTh JaHHas
ciryx0a, cocrasisier 40 n1b. Ecim Hecymuye Haxoa9TCsl Ha OJJHOH M TOH K€ 4aCTOTE M €CJIN MPEIIOJIOKHUTh, YTO IIyOrHa
MOJYJSIIIMM JBYX NPOTPaMM OJHA M Ta )K€, TO 3TO, B CBOIO OUYEPE/lb, ONPENENISCT OTHOLICHHUE ITOJIE3HOTO 3BYKOBOTO
CHUTHaJIa K MEUIAIoIIeMy 3ByKOBOMY CHTHAITY (OT co3naromeit nomexu cranimm) B 40 n1b. O4eBuIHO, YTO 3TO HECKOIBKO
BBIIIIE OTHOUICHUS IOJIE3HOTO CHUTHAJIA K CIydalHOMY IIyMy, ITOTOMY YTO MELIAIOMNI 3BYKOBOI CHTHaN B OOJbIIei
CTETICHN TIPETSATCTBYET BOCIPHATHIO IOJIE3HOTO 3BYKOBOTO CHTHaja M CUTHAJIBI B BEPXHEH M HIDKHEH 3BYKOBBIX
TI0JI0CAaX KOPPEINPOBAHBI, & CITyJalfHbIH IIyM — HET.

3TO0 B CBOIO OYepe/Ib O3HAYACT, UTO HA TPAHUIIC 30HBI 00CTYKUBAHUs, KaK OHA ONpeeieTCs TpeOOBaHuEM
K MUHUMAQJIBHOW YyBCTBUTEILHOCTH MPUEMHHKA I 1IeJIeH TUTAaHUPOBAHUS, YPOBEHL MEIIAIOIIET0 CUTHAJA
nomkeH Ob1Th Ha 40 nb Hwke. B cirywae CY 3to 60 nbMkB/M (3 mynkra 7.2.1.1, BbIlIe, BBIPAKEHO B BUJIE
HanpspkeHusi) Munyc 40 nbmkB/m = 20 nbmkB/M. Ecnu Mexay HecymmMH ecTh CMENIeHHEe, TO caM
KOMITOHEHT HECYIIeW CTaHOBUTCS TOpa3lio OoJiee 3HAYUTEIBHBIM HCTOYHHUKOM IIOMEX, IOCKOJIbKY OH
Ha 14 nb cunpHEe MOAYIANINY ¥ TOPA3/I0 CUiIbHEE HapylIaeT 3ByK. Kak oTMeuanoch BBIIIE, B 3TOW CUTYaIlUU
mo0asi MOZIYJISIMS CTAaHOBHUTCS HE3HAUYHMTENBHON, M €0 MOXXKHO mnpeHeOpeus. B Pexomenmammn MCO-R
BS.560 npusznaeTcs, 9T0 3T0 TpeOyeT AOMOTHUTEILHOM 3auThl B 16 b OT 0IHOW CHHYCOMAAILHON BOTHBL.
Jnst Bcex TpaKTUYECKUX Iielied OJHOTOHHbIE MoMexu OT obopynoBanus BIID Oymyt mnposBiusTbcsS B
MIPUEMHUKE TaK €, KaK IOMEXU OT APYrod HecylleW, MOTEHIUANIbHO CMEIIEHHON MO 4acToTe, U JOKHBI
paccMaTpuBaThCs Kak TakoBbie. TOT (hakT, YTO OHM HE MOAYJIMPOBAHBI, HE UMEET 3HAYCHUS, KaK M B CIIy4ae
MOMeEX OT JIPYTOH pajiioCITy>KObI.

CM. Taxoke pa3bsicHeHus 1o 3ammte AM-paanoBemanus B fokymente 6/229 (Rev.1) (2 HosOps 2005 roxa).

4 Pabora, mpoBeneHHas bu-6u-cu B 2007 TOdY, NOKA3ama, dYTO CPEJHEKBAJPATHYHAS TIIyOMHA MOIYJIALUH
B AM-niepenauax BapwsupyeTcs npumepHo oT 20% st pedn 10 40% Uit CHIIBHO CKaTOW MON-My3bIkH. AM-paano
HCHONB3YEeTCsl B OCHOBHOM ISl IEPEJauyl peun, Io3TOMY 3TO clelyeT pacCMaTpUBaTh KaK HAMXYIIIUHN caydaid.
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7.2.1.3  PaccMoTpeHue (paKTOPOB, CBS3AHHBIX C PACCTOSIHHEM M PACIPOCTPAHEHHEM

Heo0xoquma knaccudukarms 3apsaasix yerpoiicts bI1D mo:

— HA3HAYCHHUIO (OT MAaJOMOINHBIX 3apSAHBIX YCTPOWCTB JJii MOOWIBHBIX TEIe(POHOB WU T. II.
JTO MOIITHBIX 3aPSITHBIX YCTPOMCTB TSI TSKEIBIX IIEKTPHUECKUX TPAHCIIOPTHBIX CPENICTB);

- MIPUMEHEHUIO BHYTPU U CHAPYXKU 3JIaHUM;
— BBIXOJHOM MOIITHOCTH;
- MEXaHH3MY CBSI3U;

- 6I>ITOBOMy u He6I:ITOBOMy HCIIOJIb30BAaHUIO.

D10 MOMOTJI0 OBI c/enaTh HanboJee MOIXOASIIME TPEATONIOKEHHS 0 MUHUMAILHOM PAacCTOSHUM pazHoca
1 (GaKTOpax, CBSI3aHHBIX C PACIIPOCTPAHCHHUEM.

Hampumep, ManomoItasie 3apaIHbIe yCTPOHCTBa 1t MOOWIBHBIX TenedoHoB 1 HU/CYU-paguonprneMHIKOB
MpeJHa3HaYeHbl AJsl UCTOJIb30BaHMs B JOMAIIHMX YCJOBHUSX, BO3MOXKHO, B OJHOH M TOH ke KOMHArTe.
[TosToMy Oomnbiine paccTOSHHS pa3Hoca UId HHUX HeXocTkuMbl. [lo 3Tol mpuumHe mnpeniaraercs
MIPUMEHSTh IPUBEICHHbIE BBILIE MIPEAeIbHbIC 3HAUCHHUS] HAPSHKCHHOCTH MAarHUTHOTO MOJISI HA PACCTOSIHUU
1M or ycrpoiictea BIID. [Ipyroii mpumep: 0osee pasyMHBIM PacCTOSHHEM pa3HOCa MEKIY 3apsaHBIM
ycrpoiictBoM BIID s aBroOyca u OBITOBBIM BeIIATENBHBIM pagronpueMHUKoM Obuio Obl 10 M, omHaxo,
MpUHAMAs BO BHUMaHHWE TOT (akT, 4TO Ha OONBIION aBTOOYCHOHM CTaHINH, BEPOSTHO, OYAET HECKOIBKO
(MHOTO) OIHOBpPEMEHHO pabOTAIOMIMX CHCTEM 3apsIKH, KaKJas M3 KOTOPHIX BHOCHT BKJIaJ B CO3JaHHUC
IIYMOBOM Cpefibl, HEOOXOIMMO YUUTHIBAThH 00mmid 3pdeKT.

Ha npuBenenHoii ¢ororpaduu noxkasansl HIPKHHE 3TAXH JKWIOTO JoMa Ha roro-socroke Jlonnona. BumHo,
YTO NEPBBIA 3TaX OTBEIEH IOJ Tapaku, HajJ KOTOPBIMH PAaCIOJIOKEHbl KBAapTUpHL. BbicoTa mOTONKOB
rapaxeil okono 2,3 M. Pe30HHO TPEAIOIOKUTh, YTO PaTUONPUEMHHK, paboTaloMUi B OJHOH U3 KBapTHP
BTOPOT'O 3Ta)a, MOKET HAXOAMUTHCS He Oojiee yeM B 3 M OT IoJia rapaxa M, CiIeJoBaTeJIbHO, He 0oJiee YeM B
3M OT MmO MeHbIIEH Mepe OIHOro 3apsaHoro ycrpoicrBa bIID, mpennazHaueHHOro Ui 3apsiaKd
aBTOMOOMIIEH B rapaxke. TpH 3apsAHBIX yCTPOMCTBA MOTYT HAXOJUTHCS B TIpe/ieNax 3 M U ellle HECKOJbKO B
mpenenax 10 M. Bo3MOXHBI U JIpyrue CIeHapUH, KOTJIa PACCTOSHUE MEXAY 3apAIHBIM yCTPOWCTBOM IS
aBTOMOOMJISI M IPUEMHHUKOM B COCEAHEH KBapTHPE HE MpEBbILAET 3 M. MarHUTHOE T0JIe YMEHBIIAETCs PU
yIaJIeHUH OT HWCTOYHWKA H3IYYCHHS M YBEIMYUBACTCS INPU NPHOJMKEHUH K HCTOYHUKY C KyOOM
paccrosHus.  CrenmoBaTenbHO, OTHOIIEHHWE MAarHWTHBIX Tojied Ha pacctosHun 3M w10 M
(10/3)* = 37,0. Tlpu nsMepenuu B equuuiax 1bMKA/M ta pasauna coctasiser 20-10g10(37) = 31 ab. Takum
00pa3oM, 4YTOOBI MONYYUTHh SKBHBAICHTHYIO HANpsDKEHHOCTH IOl Ha pacctosHur 10 M, HEoOxoaumo
MPUMEHHTH TONpPaBoYHbIH Kod(pdunment 31 nb. B ciyuae 3apsimHOrO ycTpoHCTBa JjIsl aBTOMOOWIIS
JIOITyCTUMas HaNpsHDKEHHOCTh MarHUTHOro nouist B 10 M oT 3apsiaHOro ycrpoiictsa poinkHa ObITh Ha 31 nb
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MEHBIIIC 3HAUCHUS, PACCUUTAHHOTO IS 3alUThl PaTUONpPHEMHHKA. JlJI OpyruxX CIIEHAPUEB JIOJKHBI
WCTIONB30BATHCS IPYTHE PACCTOSIHUSA U IPYTHE ITOMPABOYHBIE KO DHUIICHTHI.

Kpatkue sxcnepumeHTBl (0 KOTOpBIX cooOmiamock B aBrycre 2015 roma) moAaTBepauiind, YTO TOMEXH
ot ycrpoiictB bIID i paguonpuema neicTBUTENBHO UMEIOT MECTO Aake MpU MeHbleil Mommuoctu BIID.

7.2.14  Crpareruu ocjiad/jieHusi BIUSTHUS TOMeX

SlcHO, YTO cymiecTByeT OOJBIION Pa3pblB MEXKAY YPOBHAMH TMOMEX, AOMYCTHUMBIMH IJisi BEIIATEIbHBIX
pannuoNPUEMHHKOB, H YPOBHSIMH, pazpenieHHbIMU AJs yerpoicTB [IHM. O0b1dHO 3TO He mpobiiema, moToMy
9TO TaKWe YCTPOHCTBA pabOTAalOT B KOHTPOJIUPYEMBIX YCIOBUSAX M (PU3MUECKH OT/AENEHBI OT BEIIATEIbHBIX
(umm 1r0OBIX OPYTUX) pamuolPUEMHHUKOB, KOTOPBIE MOTYT OBITH 3aTPOHYTHL. MOXKHO TPUHSTH MEPBI IS
3alUTHl JIMIIEH3UPOBAHHBIX paguociyxk0. B cimywae 3apsmubix yctpoiictB BIID mis  aBroMoOumieit
KOHTPOJIMPYEMOE MCIIOIb30BaHNE TAPAaHTHPOBATh TpyAHee. KakeTcss MaloBEpOsITHBIM, UTO MOKHO OCIIAOUTh
Omyxnaromiee w3nMydeHne oT ycrporctBa bIID mo ypoBHsS, HEOOXOAMMOTO Ui OOECTIEUSHUS 3allUTHI
CITy>KOBI paInOBEIIaHus, TOITOMY HEOOXOIMMO HAHTH allbTepHATUBHYIO CTPATETHIO.

Jia Havama ypoBHHM 3alllUTHl MPHEMHHKAa MOTYT OBITH OciabieHsl Ha 16 nb (oTHOCHTENnbHOE 3aIIUTHOE
OTHOIIIEHHE), €CIIH YacTOTa HCTOYHHKA ITOMEX, BKJIIOYas BCE COOTBETCTBYIOIIME TapMOHUKH, Oynmer
coBnagaTth ¢ Hecymmmu dacroramu CU-mepemau. B Paitonax 1 u 3 MC3 wactoret HU- u CU-Hecymux
Jie)KaT B (DUKCHUPOBAHHOM pacTpe, MpUYeM Kaxkjaas yactora kpatHa 9 k['m. B Paitone 2 MCD dacToTsl
CU-mecymux JexaT B ((MKCHPOBaHHOM pacTpe, mpudeM Kaxknaas yacrtora kpatHa 10 k', CiemoBarensHO,
€CIIM 9YacCTOTHI 3apsAHBIX YCTpoicTB OyayT kpaTHbl 9 kI'ip mmu 10 k[T COOTBETCTBEHHO, OHH M BCE HX
TapMOHMKH aBTOMaTHYECKH OKaXYTCS B paJHOBELIaTeIbHOM YaCTOTHOM pacTpe.

XOTs B HEKOTOPBIX OTAEIBHBIX CIy4asX 3TOT0 MOXKET OKa3aThCsl BIIOJIHE AOCTATOYHO, BEPOSTHO, B LIEJIOM
3TOoro OyHOeT HeIOoCTaTO4YHO, 4YTOOBI COKPATUTh pPa3pbhlB MEXIY TpPEOOBAHUSAMH, NIPEABSIBIIEMBIMH K
BEIIATEILHBIM PAJUONPUEMHUKAM M, HampuMep, K YCTPOMCTBAM 3apsIKd SIIEKTPOMOOWISI B OBITOBBIX
ycnoBusix. OTSITh &Ke pa3pblB MOXKHO YCTPaHHUTh MYTEM THIATENBHOTO BEIOOpa paboueii 4acTOThl YCTpOWCTBa
BIID, HO Temeps BMecTe C pa3MemIeHueM TON YacTOTHI M (UTO BaXKHO) €€ TAPMOHUK B PaJHOBEIIATEIHHOM
pacTpe UX HYXKHO YCTaHOBHTH TaK, YTOOBI OHM OBUTH OCTATOYHO PAa3HECEHHI (CIEKTPaIbHO) C YaCTOTaMHU,
WCTIONB3YEMBIMH  PaJHOBEIIATEIbHBIMA CITy’)KOaMH B TOM MecTe, TAe paboraer ycrpoiictBo bIID.
@DaKkTUYECKH YaCTOThl, HCHOJb3yeMble 11 ycTpoicTB bBIID, MOMKHBI MIaHUPOBATHCS IO TEM KE
NPUHLMIIAM, YTO M PaJHOBELIaTElbHbIE Nepeaayd, B IPOTUBHOM Cly4ae OHM OyIayT MelaTbh APYT APYTY.
BaxxHo oTMeTHTB, UTO 3Ta CTpaTerusi 3HAYUTEIHHO yTpolaercs, ecin 9actoTel bIID HaxoasTcs B Tom ke
pacTpe, 4TO M 4acTOThl paguosemanus. Onucanue nporecca IIaHUPOBaHUs paJiHOBEIIATENBHON Nepeiadun
npuBeaeHo B [Ipunoxenuu 6.

7.21.5  JlanbHeilimas padora

OnucaHHble B NOpEAbLAYIIEM pasfelie METOAbl OCIalieHHUs BIUSHHUA TIOMEX COCTABISIOT OCHOBY
WHCTPYMEHTApHUs. DTOT HHCTPYMEHTAPH JOJKEH ObITh pa3paboTaH ¢ ropasio OoJblie reTanu3amnuei, 4To
elle He c/ienano. B yacTHOCTH, HEOOXOANMO OXBAaTUTh HIDKECIEAYIOIIE 00IacTH.

TouHOCTh M CTAOMIBPHOCTH YacTOTHL. B mieane gactora ycrpoiictBa BI1D Oyner TouHo 1 mocienoBaTenbHO
nexath B pactpe 9 k' umm 10 k[, B 3aBUCIMOCTH OT OOCTOSTENBCTB, A1 00ECIIeUeHus TOr0, 9TOOBI OHA U
€€ TapMOHUKHU OBUIA TOYHO COTJIACOBAHBI C YaCTOTAMH PaIMOBEIIATEIbHBIX CTaHIMi. BrionHe BeposTHO, YTO
Ha MPAKTHKE MOXHO JIOIYCTHTH HEKOTOPBIE HEOOJBIINE CTATHYECKUE M JUHAMUYECKHE OTKIOHEHUS, HO B
3TOM CJy4ae JOJDKHBI OBITh YCTAHOBIIEHBI TOYHBIC JTOMYCKH. 3/IeCh UMEIOTCS JaBa (akxtopa. Bo-mepsbix,
Ba)KHO, YTOOBI HUKAKOE CMEIICHHME YacTOThl HE IPUBOAMJIO K TOSBJICHUIO TOHOB OMEHHH B Tmpejenax
CIBIITUMOTO JHamna3oHa. bBHEHWS MPOUCXOASIT Ha pPa3HOCTHOM dYacToTe MExay dactoTamu bIID m
LIIMPOKOBEILATEILHOM CTaHLMU, & HIKHUN Mpenen CIBIIIMMOr0 JHUana30oHa YaCTUYHO YCTaHABIUBACTCS
MOCPEACTBOM (PUIILTPAIIMKU 3ByKa B IpHeMHHKe. Ha mpakTrke BO3MOXKHBI HEKOTOPBIE OTKJIOHEHHUS pabodei
9acTOTHl ycTporicTtBa BIID, MOCKOIBKY OHO JOMKHO ONTHMH3HUPOBATHCS ISl YCTPAHCHHS HETOYHOCTH
(hM3UYECKOTO BRIPABHUBAHUS MEXK/y YaCTOTAMH 3aPSTHOTO U 3apsSKaeMOT0 YCTPOMCTB.
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Moynsiust 3apsHKaroIero mojiss. JTo ClIeAyeT U3 MpeApayIiero myHkTa. [IpeanonaraeTcs, 4To 3apsIHoe
ycrpoiictBo BIID MOXXHO MCHONB30BATh ISl MEpe/layd JaHHBIX B 3apsDKaeMoe YCTPOMCTBO, MOAYIHPYS
KakuM-T00 oOpa3oM 3apspkarornee (MarHUTHOE) moiie. J[is cBsi3m B APyroM HaIpaBIIEHWU TOTpeOyercs
OTJIeNIbHAs cucTeMa. Jro0as MombITKa MOTYJISAIIUHN 3apsHKAFOIIETO OIS OyIET MPOSBISITECS B BUIC OOKOBBIX
mostoc. JIomKHBI OBITh YCTAaHOBJIIEHBI OTPAHWYEHIS Ha 3Ty SHEPTHIO OOKOBBIX MOJIOC, IIOTOMY YTO OHU MOTYT
CO3/1aBaTh TIOMEXH DPaJIMOBEIIATENIbHBIM CIIy)kOaMm, Jake €Clii OCHOBHAsl 9acTOTa TOYHO COTJIacOBaHa C
pactpoMm. HeoOXxoaumo paccMOTpeTh MpeAroiaracMple CXeMbl MOYJISIIMU. B citydae 3apsiiHOTO yCTpoiicTBa
0O0JIBIIION MOITHOCTH JIOTUYHO MPEIIOJIOKUTh, YTO €CTh 0O0Jiee MPOCThIE CIOCOOBI CBSA3M HAa OYCHb MAJIbIX
PACCTOSHUSX, YeM MOYJISIINS MOIITHOTO 3aPsDKAIOIIETO MTOJIS.

baza maHHBIX AOCTYMHBIX 4acTOT. B mo0oM OTAensHOM reorpauueckoM MeCTOIONOKEHUH OyIeT CBOA
naneHOCTh nmpuema HY- u CU-nepenau. [lo 3Toit mpuumHe nuamna3oH MOCTYIMHBIX (HE CO3AAMOMIUX TOMEX)
9acTOT JUIA 3apsaaHbIX ycTporcTB BIID B pasHpix mectax OymeT pasHbiM. [loaTomy 3apsgHOE yCTpoicTBO
TOIDKHO "3HATR'", TAIe OHO (TeorpaduyuecKn) pacloiokeHo, U UIMETh AOCTYI K 06a3e JaHHBIX HCIOIh3yEeMbIX
gacToT. Pasymeercs, 3To Takxke MoTpedyeT HEKOTOPO CIIOCOOHOCTH MEPECTPOMKH YaCTOTHI.

Ucnonb3oBanue BHepacTpoBbIX yacToT. C ydeToM "3HaHUS" CBOErO0 MECTONoNOoKeHus u ycnouil HU- umu
CU-pamuoBemanusi MOXHO HCIIONIB30BATh YAaCTOTHI BHE pPAJHMOBEIIATENIFHOTO pacTpa IpPH YCIOBUHU
OTIPEICIICHHSI BCEX HEIOCTAaTKOB ATOTO0 METOJa M COXPAHECHHS MOIIHOCTH TOJS B COOTBETCTBYIOIIUX
mpenenax. OcoOblii  MHTEpeC NPEACTABISAIOT YacTOTHI B CPEJAHMUX TOYKAX MEKIY 4YacTOTaMHU
paAroBeNIaTeNbHOTO pacTpa. YeTHbIe TApMOHHUKH OYAyT JIeKATh B pacTpe, a HeUeTHbIE — Ha TPAHUIIe MEXKITY
COCETHUMH BEIIATENbHBIMI KaHaJIaMH, 3TO TOYKA, B KOTOPOW (GWIBTP MPHEMHHUKAa MOXET 3HAYUTEIHHO
YMEHBIIUTH CIBIIIUMbBIC TTOMEXH.

VYnupasnenue rapmonnkamu. BeposTtao, uto B CU-muamna3one, 0e3yCIOBHO CO CTOPOHBI Ooyiee BBICOKHX
9acTOT, MOMeXHU OyIOyT cO31aBaTh TOJNBKO TIAPMOHHMKH YaCTOTHl 3apsiiku Oojiee BBICOKOIO MOPSIKA.
UeM nydilie KOHTPOJIMPYETCS SHEPrUsi STHUX TapMOHHK OoJiee BBICOKOTO TMOPSIKA, TEM Jierde HalTH
MOIXOAANIYI0 pabouyro 4acToTy ais ycrpoicTsa BI1D.

71.2.2 HCCJ’IeI[OBaHHe B03)IeﬁCTBHﬂ Ha paauoBelIATC/IbHbLIC Cﬂymﬁbl U COBMECTHMOCTH C HUMHU
B T'OPOACKHUX U NIPUT'OPOAHBIX paﬁonax, NMPOBEICHHOE B SInonuu

B mynkre 7.1.1 ObuUM KpaTKO OMFCaHBI MCCIEMOBAHUS B OOJACTH COBMECTHOTO WCIIONB30BAaHHS CIEKTpa H
COCYIIECTBOBAaHUS, MPOBENCHHBIE B SMOHMM B IpoLECCE NPUHATUSA HOBBIX NPABHJ, @ B JAaHHOM ITyHKTE
COJICP)KUTCS JICTaIbHOE OIMMCAHWE METOJMKH, WCIIOIh30BAHHON B HCCIENOBAaHUM Bo3zciicTBus bIID mms
3NIEKTPOMOOMIIEH Ha CIIy>KObl paMOBEIIaHMs, W pe3ynbTaTel oueHkd. VccienoBanue nposoawiock PIT u
onobpeno Komurerom MIC (cm. myHkr 7.1.1).

7221 IMoaxoa SInmoHuu K MCCI€T0BAHUIO BO3AECHCTBUA

HpI/I HCCICIOBAHNHA BO3HeﬁCTBHﬂ SnoHuns JcJj1ajla aKIICHT Ha CJICAYHOIINE MOMCHTHI.

1) Ilepgoouepednoii 3adaueti moocem Ovimb coemecmumocms cucmemvl BIID ¢ odeticmsyrowumu
cayosrcoamu paouocssizu 6 20pOOCKUX PAUOHAX

Kommepuuanuzanust cucrem BIID st OM HayHeTCs IiIaBHBIM 00pa3oM C TOPOACKUX paiioHOB. [Toaromy
paarocpeny ¥ MOJIETH UCTIONh30BAHHS B TOPOJICKUX paiioHaX HEOOXOIUMO TIIATETbHO U3YYHTh, YTOOBI OHH
JIEMOHCTPHUPOBATM  CIIOCOOHOCTh K OECTpoOJIEMHOMY COCYIIECTBOBAaHHWIO. B HOBBIX HOpPMaTHBHBIX
nonokeHuax Smnonuu B oTHomenuu bBIID YKa3aHbl MNPEACIbHBIC YPOBHU H3IYUCHHUA, OIPECACICHHBIC
0 pe3yJbTaTaM UCCIEIOBAaHUS BO3CHCTBUSA, OPUEHTUPOBAHHOT'O HAa TOPOJICKUE paOHBI.

[Ipu uccnemoBaHny BO3JCHCTBYS B IENSIX 00SCIICUSHUS 3aIIUTHI CITY>KO pauoBelIaHus peIeIbHbIe YPOBHU
miydeHnst oT cucteM bIID A0mkHBI OBITH HIDKE YPOBHS ITyMa OKPYXKAIOIIEH Cpebl, KaK yKa3aHO
B Pekomenmanimu MCD-R P.372-13, rie onpeneneHbl pa3inyHble KATETOPHH OKPYIKAIOIICH Cpe/Ibl: I1eI0Bas
30Ha, XWIble MOMEIICHUA, CEIbCKas MECTHOCTh, THXas CelbCKas MecTHocTb. [Ipeamonaraercs, 4To
paccTosiHUEe pa3HOCa B IMPHUTOPOJIHBIX M CEIbCKUX paiioHaX OOJbIlle, YeM B TOPOJACKHX pPalOHaX, XOTA
YPOBEHb AHTPOIIOTEHHOTO [IyMa B IPUTOPOAHBIX U CEJIbCKUX PAOHAX HUXKE.

I[J'IH OLCHKHU ObLIH HOPUHATHI CJICAYOIINUC MTPEATIOIOXKCHUS:

— TpeOyeMoe [UIsI OIICHKH pacCTOSHHE pa3Hoca Mexay cuctemamu bIID wu  Ommxaiimmm
AM-pagnonpuemankoM 10 M (cm. ctangaptel CUCIIP u np.);
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— MOTepH TIPH PACIpPOCTpaHCHWH u3-3a cTeH 3manmii 10 b (M3 pe3ynapTaToB HCCICIOBAHMMA
B Slnonun);

- coOCTBeHHBIE TOMeXH (co3aaBaeMble cucteMoit bI13D momexu npyrum 6ecpoBOAHBIM yCTpOHCTBAM
BJIaJeJIblia) HE PACCMATPUBAIOTCSI.

2) IIpedenvran mownocmv uznyyenus cucmem BIID 6 ouanasone uacmom ciayxncOvl paduosewanus
coomeemcmeayem OeticmeyIoUuUM HCUSHEHHbIM HOPMaM

C Tex mop Kak ObITOBBbIE HHAYKLIMOHHBIE IEYH, COOTBETCTBYIOIINE MEXIYHAPOIHBIM CTaHAAPTAM, TAKUM Kak
CUCIIP 11, rpynna 2, knacc B, w/umu CUCIIP 14-1, Obiii BeIBEZACHBI Ha PHIHOK W MOJYYHJIH HIMPOKOE
pacnpocTpaHeHHE, HU O KAaKMX BPEAHBIX IoMexax W mpoOrneMax Ui APYruMX OeCHpOBOAHBIX CHCTEM OT
WHAYKTUBHBIX Iedel He cooOmanock. Takas xe cuTyauus HaOMrOAaeTcss BO MHOTHX CTPaHax M PETrHOHAaXx.
UroObl MpeRoTBpaTHTh CO3AaHUE BpEIHBIX MoMex obopynoBaHueM bIID B wacToTHOM amama3oHe cyxkO
AM-panuoBemianusi, ObUTM ONpENENICHbl LIENEBbIe NpelebHbIE YPOBHH M3IY4YCHHS B COOTBETCTBYIOILEM
JMAIla30HE C YYETOM CYILECTBYIOIIMX MPEAEIbHBIX 3HAUeHUH u3nyueHus. IIpenenbHeie ypoBHU U3MydeHNU,
KOTOpbIE JOJDKHBI OBITh yKa3aHbl B MpPaBWIIAaX, COTJIACOBAHBI TMPEACTABUTENSIMH CIYXO paauoBelIaHuUs
u cTopoHHuKamu BIID.

3) Oyenka 6 npUeOPOOHBIX U CENbCKUX PALIOHAX U 3AWUMA 0eliCEYIOWUX PAOUOCUCTEM C HOMOUBIO
HOPMAMUBHO-NPABOBHIX AKINO8

BBunay wHamuuus paziuyHbIX (QU3MYECKUX OTPaHWYEHWH JUII W3MEpEeHH B XOJA€ HCCIEeIOBaHUS
y4aCTBOBaBIllass B HEM PI' ne npunuia K BbIBOAY, 4YTO BO3IL€I\/'ICTBI/IC Ha CpCAHCBOJIHOBBIC BCHIATCJILHLIC
PazuoNPUEMHHUKH PHUEMIIEMO ISl COCYIIIECTBOBAHUS B ClIydae MCIIOJIb30BaHUS IPUEMHHUKOB B JIEPEBSHHBIX
JOMax, PaclojIOKEHHBIX B PaliOHaX ¢ HU3KUM M CPEJHMM YPOBHEM LIyMa OKpy»Karomed cpeiasl. OqHako
Jake B TaKMX CHUTYalMsX BBIIIEYIOMSHYTOE€ HE O3HaudaeT, uyTo cuctema BIID co3maer BpenHble momexu
PacTOJIOXKEHHBIM MOOIM30CTH MPUEMHUKAM TIPU KakaoM pabdouem nukie bIID n Ha mocTosSHHON OCHOBE C
Y4E€TOM CIIEAYIONMX CTAaTUCTHYECKUX NAHHBIX: CpegHero BpeMeHu pabotel cucteM bIID mms DM
(HammpuMmep, MeHee OJHOIO 4Yaca), OTHOCUTEIBHO BBICOKOM JOJHM I0JIb30BaTeled, NpeNIoYUTaroIIuX
KpaTKOBPEMEHHYIO 3aps/IKy (HampuMmep, HECKOJIBKO JAECATKOB MUHYT) IO BO3BpAlllEHUH JOMOW, U 4acToTa
BIID HaxoauTcs B oNpeeieHHON OJIOCE B 3aBUCUMOCTH OT YCIIOBUN OKPY’KAOLIEH Cpellbl U YCTAHOBKHU.

C y4eToM BBIIIEU3I0KEHHBIX COOOPAKEHUH MPEACTABISAETCS, YTO IaXKe TOT1a, KOT/Ia B HEKOTOPBIX CIIydasx
Tpe6yeMI>Ie YCJI0BUA COCYHICCTBOBAHUA HCAOCTHUXKMMBI, CYHICCTBCHHBIC HpO6J'IeMBI npu nMpuemMe CUTHAJIOB
CITY’K0 pajMoOBEIIaHNs BO3ZHUKATh HE IOJDKHBL. MOYKHO HATIOMHHTH MOJB30BATENISAM O BO3MOXKHBIX BPETHBIX
MoMeXax Ui PaJUONPUEMHHUKOB TPEAYNPEKIAONIM 3asBICHUEM, MPHIAracMbIM K TOJIb30BaTEIbCKOM
MHCTPYKIMH cucteMbl BI1D w/wim u3nenuto, HanpuMmep, Ciaeayrolnero coaepxkanus: "JlanHoe obopyroBaHue
MOKET CO3aBaTh BPCAHBIC TOMEXH BEIIATCIIbHBIM PAJUONIPUEMHUKAM B JHUAlIa30HE CPEAHUX BOIH".

[IponsBogurensam BIID cinexyeT MOCTOSHHO NMPUHUMATh COOTBETCTBYIOIIUE MEPHI IO CHUKEHHIO MOMEX,
9TOOBI YMEHBIIUTH IIOMEXH JI0 YPOBHS HIKE JIOIMYCTUMOTO BO U30€KaHNE BPEAHOTO BO3JACHCTBHSI HA YCIIyTH
PaAMOBEIIAHNS B IPUTOPOJIHBIX U CENbCKUX paliOHaX.

B cnyuae ecnu cucrema BIID co3maer HenpuemiieMble MOMEXH PagHONPUEMHUKAM, PaguoaIMUHICTpaUN
JIOJDKHBI TIPUHATH HEOOXOJIUMBIE PETYIISITOPHBIE MEPBI/PACTIOpPHKCHUsST JUIS TPeKpalieHus paboThl Takon
CHCTEMBI, IPUYMHSAIOLIECH BpEAHbIE IOMEXHU IPYTUM JIEHCTBYIOIIM PaIdOCUCTEMAM.

7.2.2.2  Chnenuukanum nepeaaydu YHEPruu 1Jsi U3MepeHuii

Omnpenenensl cieayromue cnenudukanun cucreM bIID mis OM:

— texaonorus bIID — maruuTHast cBA3b (pe30HAHCHAS MarHUTHAS CBS3b);

- 001acTh MPUMEHEHNUS — 3apsKa JIETKOBBIX AJIEKTPOMOOMIIEH BO BpeMsl MapKOBKH (cTaTHYeCKas);
- nuamnaszoH 9acTotT — 79-90 k' (Tak Ha3bIBaeMbIi auamna3oH 85 kI'm);

- muanazon  4vactoT 79-90 k[ BBIOpaH B KadyecTBE OCHOBHOTO YAaCTOTHOTO JIMaIlla30Ha
0 pe3ybTaTaM BHYTPEHHETO0 HCCIEAOBAHHS BO3ACHCTBUS B SMOHWHM W HWTOraM OOCYKICHHMA
B MOK u SAE BonpocoB coriiacoBanusi B MUPOBOM MaciuTale;

— Mara3oH MOITHOCTH Tepeaadn kimace 3 kBt u kmacc 7,7 kBT, WMeEIOTCS B BHIY KIIACCHI
JUIS TACCAKUPCKUX TPAHCIIOPTHBIX CPEACTB.
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7.2.2.3 HpeIleJ'leble SHAYCHUA UHTCHCUBHOCTHU U3JTYUYCHUSA NIl OHCHKHA

LleneBble npenenpHbIe 3HAYCHUSI HHTEHCHBHOCTH H3IYyYEHHUS B JMAlla30HaX 4acTOT TepeAadd dHEPTUu s
nccienopannii cucteM bIID ObUTHM MPHHATHI UCXOS W3 MPEAETbHBIX 3HAYCHHH, YKa3aHHBIX B pPerJaMeHTe
OKC, wyactp 18. LleneBpie mpeaenbHbIE 3HAYEHUS HMHTCHCUBHOCTH HW3IYYCHHUS BHE AMANa3oHa YacTOT
Mepeayd YHEPTHMH OCHOBAHBI HA 3HAYCHHAX, YKA3aHHBIX B paauoperiamente SmoHwm aisi OBITOBBIX
WHAYKIAOHHBIX medeil. B mmanasone uactor Beime 150 k[ ocHoBanmem cimyxwmn wHopmbl CUCIIP 11,
rpymna 2, knacc B. IIpennonaraeMeie neneBbie npefelbHble 3HAYEHUs] MOIIHOCTH M3IyYeHHS MarHUTHOTO
OIS

a) Jquana3on 4actot BIID (quana3oH 4acToOT, HCIIOJIB3YEMBIH IS TIepeIaun SHEPIHH ):
68,4 n1bMkA/M Ha paccTosHuu 10 M /1 MOITHOCTH nepeaaTynka 3 kBT
72,5 nbMkA/M Ha pacctosHuM 10 M 171 MOIITHOCTH niepenatuuka 7,7 kBt

b) Jana3oH 4actoT 526,5-1606,5 k' (uacToTHBIN auanazoH AM-pauoBelianus):
—2,0 nbMKA/M Ha paccrostaun 10 M;

C) JIUAINa30H 4acTOT, 32 HCKIIOYCHHUEM BBINIEYKAa3aHHBIX JMAMa30HOB YacTOT:
23,1 nbMkA/M Ha pacctostHuE 10 M.

CHauana BbllICyKa3aHHbBIC 1I€JIEBbIC NPEACIbHBIE YPOBHU H3IyYeHHs OBbLIM YCTaHOBICHBI AJISI AMANa30HOB
gactoT A0 526,5 k['m u cBeimme 1606,5 kI'n. OmHako Ha Gonee mo3gHUX dTanax KoMUTEeT permwn MpuHATh
npeaensubie ypoau CUCIIP 11, rpynma 2, knace B, B tuanaszone gactot cBeimie 150 k111, 3a UCKITIOUeHUEM
JMara3oHoB 4acToT AM-paauoBenanus.

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

B cootBercTBUUM C IIeNeBbIMH MpEAETbHBIMU YPOBHIMH M3TydeHus cuctembl bIID mis OM He moymkHBI
co3zaBaTh BpeOHbIX noMex AM-paanonpueMHUKaM, paclojOKEHHBIM Ha paccTOsSHUM He MeHee 10 M oT
TaKMX CHCTEM. BBUIM MpOBENEHBI U3MEPEHUSI M3IIyYEHUSA C UCIONb30BAHHEM IEepeNaTUiKa U MPUEMHHUKOB
BIID Ha MakeTe TPaHCIOPTHOTO CPEJCTBA B COTJIACOBAHHBIX HAMXYALIUX YCIOBUSAX IKCIUTyaTallld, KOrna
yron moBopota AM-paninONpHEMHHKOB OBUI BHIOpaH ¥ YCTAHOBJICH B HYJIEBOM HAaNpaBICHUU K
MIPUHAMAaEeMOMY DPaJIHUOBEIIATEILHOMY CHUTHAIy C Y4ETOM JUarpaMMbl HalpaBICHHOCTH aHTEHHBI. Kpome
Toro, AM-IIpHeMHHUKH ObUIM pacIOiOXKEeHBl Ha OCH, BAOJNb KOTOPOM HampaBiieHa camasl CHJIbHAas BOJIHA
Meraromero usinydenus BIID ¢ yuetom amarpamMmel HampasieHHOCTH KaTymiek BIID. 7-1 rapmonuka BI1D
Fc = 85,106 xI'm momamaer B kaHanm AM-paguoBerianns 594 k[, KOTOpHI OXBaThIBaeT OOIIMPHYIO
obmacte pernona Kanro Snonun. Beina Takke mpoBeleHa OLEHKA CIBIIIMMOCTH. BbUT monTBEp:KIeH
KpUTEpHI YIOBJIETBOPUTEIBHOTO ociabnenus Bo3aericteus bI13 ans OM Ha AM-pagnosemanue.

[HonpoGHOCTH OTIMCaHBI HIDKE.
a) OCHOBHBIE YCIOBHS HCCIICIOBAHUS BO3ACHCTBUS

Brauane PI-BIID MIC omnpenenuna cruenyromye YycIOBUS M CLEHAPUM HCHOJIb30BAHUS
JIJIS MCCTIeI0OBaHMUs BO3ICHCTBUSL.

— Ilpmemnemsblii MakCUMalbHBIA YpPOBEHb W3NIydeHHUs (LIEJeBOE TpeAeNbHOe 3HaueHUe
WHTEHCHBHOCTH wW3NMydeHus) cocrapisier —2,0 ibMkA/Mm Ha paccrosaun 10w, dTO
COOTBETCTBYET CYIICCTBYIOIIMM NPEACIBbHBIM  YPOBHSM  M3JIYYCHUS JUIsl  OBITOBBIX
WHAYKTUBHBIX TieueH, paboTarommx B nuamna3oHe 526,5-1606,5 kI’ (4acToTHBIN AuanazoH
AM-panuoBeranus).

— CoOcTBeHHBIE TIOMEXH BBIXOASAT 32 pPaMKH OTOTO HWCCIEAOBaHHUS BO3MeHCTBUA. lloHsTHE
"coOcTBeHHBIE NOMeXH" oO3HayaeTr, 4uro cucrema bBIID Biagenapla co3maeT IIOMEXH €ro
coOcTBeHHOMY AM-paiHONPUEMHUKY.

—  AM-pagronpreMHUKH PacIiOIOKEeHbI BHYTPH JIOMOB WM 31aHuii. C Ipyroi CTOPOHBI, CHCTEMA
BIID mms DM HaxomuTcs 3a mpeaesiaMu JOMOB WiH 31aHui. ClieIyeT yIuThIBaTh TOTEPH MPH
pacIpocTpaHEeHUH U3-3a CTEH JIOMOB.

— Paccrosane paznoca mexnay cucremoit bIID m AM-paamonpuemMHuKoM coctasisier 10 M B
MPENIOJIOKEHUH, YTO ONVKAUIINN COCEIHUN JIOM HAaXOIWUTCS Ha paccrosHuu Oosee 10 M oT
JIoMa BiaJieNbia cuctemMsl bI13.
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— Ilpenmomaraercsi, 4TO HMPHEMHUKHA PACIOJIOKEHBI B 30HE BBICOKOH HAIPSDKEHHOCTH TIOJS
(HampsHKEHHOCTh MPUHUMAEMOTr0 AJeKTpudeckoro nous 6onee 80 1bmkB/M) u B 30He cpeqHeit
HanpspbkeHHocTH monst (66 nbmkB/m). 3ammra mosibp3oBaTeNeil paaiMONPHEMHHKOB B 30HE
HU3KOH HampspbkeHHocTH mons (48 nbMkB/M) Takke BaxkHa. TemM He MeHee HcclelOBaHUE
Bo3zaelicTBus B PI” ObuT0 cocpenoTodeHo Ha 30HaX C BBICOKOW M CpefHEl HampsiKeHHOCTHIO
MOJISA, TIOCKONIBKY OXKHIIAeTCs, YTO Ha HadambHOM JTame cucteMbl bIID Oyayr Habupats
MOIYJIIPHOCTB B TOPOACKHUX PaliOHAX, a YK€ 3aTEM paclpOCTPaHsITCA B APYTUE PAalOHBI.

AHaIUTHYECKOE UCCIICIOBAHHE

Ha crmegyromem »srtane Bo3aeiictBue bIID mnms OM Ha AM-pamuoBemiaHue W3ydajaoch C
UCIIOJI30BaHUEM aHAINTHYECKOro moaxoxa. Ha stom stame ObLiM cCOrylacoBaHbl U IPUHSTHI
CIIEAYIOIINE KPUTEPHUH.

— JlomycTuMmble mpenenbHbIE YPOBHM M3JIY4YeHHS [JOJDKHBL OBITh HIDKE YPOBHS IIyMa
OKpy’Karollleil cpe/ibl B OmpeieieHHOM palioHe. bbll MpUHAT npenenbHbIld YPOBEHb U3TYUYEeHUS
26,0 nbmMkB/M Ha yactoTe 594 k'l Ha OCHOBaHMM creM(UKALMH IIIyMa OKpY>Kalolel cpebl
B JenoBod 30He cornacHo Pexomenmammn MCD-R  P.372-13. Drta HamnpsyKeHHOCTb
anexkTpuaeckoro mons (26,0 tbmkB/M) nmpeodpasyeTcst B HaNPsHDKEHHOCTh MAarHUTHOTO TOJS (—
25,5 n1bMKA/M) B KauecTBe MPUEMIIEMOTO MAKCHUMAJIFHOTO YPOBHS MEMIAIONIETO U3IYYCHUS B
MecTe Ipuema.

— Ilpeanmonaraercs, 4TO MOTEPH MpPU PACHPOCTPAHEHHWH H3-32 CTEH IIOMOB W 3IaHUI MEXIY
cucremoii BIID u AM-paauonpueMHUKOM cocTaBisifoT 10 16 Ha OocHOBaHMM OOBSBIICHHBIX
pe3ynbraToB KoH(MepeHmun MIC, MOCBAIICHHON NpeIbICKaXeHUIO paguoBenianus B CY-
nuarna3oHne (nexadbprb 1983 rona).

OTOT aHaiau3 MpPEeAHA3HAUYECH MJIs OLEHKH BO3AeHcTBHS Ha AM-paJluONpHEMHHMK HW3ITy4YE€HHUS
MarHUTHOTO IOJI ITyT€M pacdeTa ero ypoBHs, KOrja MHOJydeHa M IPUMEHSETCS H3MEpEHHas
MOIIHOCTh MEIIAIOIIEr0 u3iaydeHus. Jnsg 3Tod nenau Obula COIJIACOBAHA MOJAENb CHUCTEMBL,
UMHUTHUPYIOIIAs YCIOBHE ITyHKTA a) W JAPYTHE YCIOBU; a 3aTeM Oblla paccuynTaHa MHTCHCUBHOCTD
MEILAIOIIEro U3IyUYeHHs B MECTE PACIIONOKEHHs panuonpueMuuka. [Ipeanonaranocs, yTo cucrema
BIID mnms OM pacrionokeHa Ha paccrossHur 10 M OT OmipKalImero COCeaHEro JA0Ma, B KOTOPOM
HaXOAWJICS paauonpueMHUK. AM-paauonpueMHUK HaxoauiIcs BHYTPH JoMa Ha paccTossHUM 50 cM
or okoH. Ilapamerpst BbIID, Takwe Kak WHTEHCHBHOCTh u3nmyudeHus (—15,6 nbMkA/M), u
HEOOXOIUMbIE YCIOBHS ObUIM TakUMH e, Kak i cuctembl bIID, ykasaHHON B KauecTBe
UCTIBITAaTENILHOTO 000pynoBanus B s OM B [Ipunoxenun 3.

B sTroMm ananuTraeckom HCCICA0OBAHNHA ObLIH CACJIaHbI CJIICAYIOIIUC MTPECAIOKCHUA.

— PacueTHas MHTEHCUBHOCTPH M3ITyYeHUs, TIOTYUSHHAS B Pe3yJbTaTe N3MEPEHUST HAPSHKEHHOCTH
TI0JIsI, YAOBJIETBOPSIET KPUTEPHUIO MTPUEMIIEMON HHTEHCUBHOCTH METIAOIIETO U3ITYICHHUS.

— UW3mepeHHass WHTEHCHBHOCTh W3IIyY€HUS, HWCIIONB3yeMasl JUIS pacdeTa, HIDKE I[eJIEBOro
MPEIeIbHOr0 3HAUCHUS WHTCHCHBHOCTH u3inydenus —2,0 nbmkA/m Gonee yem Ha 10 nb, uto
YKa3bIBaeT Ha HAJIMYKE CYMIECTBEHHOTO 3araca 110 MHTEHCHUBHOCTH M3ITydeHHUs. DTO 3HAUCHHE
OBLIO YTBEPKIIEHO, TaK KaK MPOU3BOUTENN Ha 3Tanax MPOEeKTHPOBAHUS U UCIIBITAHUN OOBIYHO
BBOJIST 3arac Ha HeomnpeaeneHHocTh B 10 nb wnm Gonee a1 CBOMX MPEIEIOB MHHTEHCUBHOCTH
W3ITy4YeHUs.

— B nmpakTmueckux yCIOBUSIX HWHTEHCHBHOCTH MEIIAONIEr0 H3MyueHus: oT cuctem bIID
nocruraer —25,6 nbMA/M (= —15,6 nbmkA/M —10 1B), 4TO TpUMEPHO pPAaBHO WK MEHBIIEC
JOITYCTUMOM MHTEHCUBHOCTH MEIIAIONIET0 N3TydeHus —25,5 1bMKA/M.

[IpuBenennoe Boime coobOpaxenue Obuto npunsto PI-BIID MIC. Ilocne storo coriacoBanHOe
LeJieBOe MpeAeNbHOe 3HAUYCHHE MHTEHCHBHOCTU M3inydeHus —2,0 n1BMKA/M B auana3oHe 4acTOT
AM-pagnoBemanust B SAnoHun OBIIO MPU3HAHO NPUEMIIEMBIM M OJIOOPEHO B KayeCcTBE HOBOTO
HOPMAaTHUBHOT'O MOJIOKEHUS B OTHOIIeHHU bI1D.

I/I3MepeHI/Ie N3JIYUYCHHUA MarHUTHOT'O ITOJIA

I[J'IH NOATBCPKACHHUSA PE3YJIbTATOB OIIMCAHHOI'O BbINIC AHAJIHMTUYCCKOr0 HUCCICAOBAHUA OBLIO
MMPOBCACHO U3MCPCHUC U3JTYYCHUS C UCITIOJIB30BAHNEM UCTIBITATCIIBHOTO O60py,ZLOBaHI/I$I BIID u AM-
paanoOnpruEMHUKOB. HpI/IMeHSLHI/ICL CJICAYIOINE METOABI U YCIIOBUA.

i) HM3mepurenbHas ycTaHOBKa
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Kak YIIOMHHAJIOCh BBIIIC, B OJTOM OKCIIEPUMCHTAJIBHOM HMCCICAOBAHUN HCIIOJIbB30BaJIOCH

ucnbITaTeNbkHOEe 0O0opynoBanue B mrst OM, onucannoe B [Ipunmoxxenun 3. Pabouas gactoTta
UCTIBITATeNIFHOTO 000pymoBaHus coctapisuia 85,106 k1. MomHOCTs mepenadn Ha BXOJE
nepeparonield Karymku Obuia paBHa 3 KBT. 7-1 rapMonuka 1yis atoro obopyaoBanusi BIIOD
cocrapmsiia 595,742 kI'n. Mi3mepenHble ypoBHH W3nydeHuss Ha dactore bIID u rapmonmk
UCTIBITATeNIFHOTO 000pymoBaHus B mokaszansl Ha pucynke 14.

PHUCYHOK 14

H3MepeHHasi HANPSIKEHHOCTh MATHUTHOTO MOJISI HCNBITATEILHOT0 00opynoBanusi B
(KBa3MNMKOBOE 3HAYEHUE)
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YacroTa (Ku)

IMPUMEYAHMUE. — 6-s1 rapMoHHKa He HaHECeHa Ha TpaduK, TaK KaK OHA MOXKET ObITh MOCTPOEHA MOJ IIKAJIOH OCH Y.

HcnpiTaHue Ha CIBIIIMMOCTD

i)

i)

Bri6op AM-pagmnornpreMHrKa

I[J'IH 9TOT0 3KCHNECPHUMCEHTAJIBHOI'O HUCCICAOBAHUA ObLIN IIOATOTOBJICHBI AM-paL[I/IOHpI/IeMHHKI/I
HECKOJIbKUX THUIIOB, BKJIIIO4Yas BBICOKOKAYCCTBCHHBIC U ITOPTATHBHBIC.

I[aTa 1 MCECTO IPOBECACHUSA

Jlata mpoBeIeHus1 3TOro SKCIEPUMEHTAIBHOTO uccienaoBanus 1-2 urons 2014 rona. J{ins storo
9KCIIEPUMEHTAIILHOTO HCCIIEOBAaHUS HCIIONb30Bajach OTKPHITAsl HCHBITATEeNbHAS IUIOIMIAAKA
JlaGoparopun Marcyno Texuuueckoro ueHtpa saekTpocBsizu (TELEC). JlaGoparopus
Marcy1o Hax0IUTCs B TUITHYHOM >KWJIOM ripuropoae Tokuo.

Kanan u yacrora CJ'Iy)K6I>I paanoOBCIIAHUA

B paiione Tokno nmeetcst kanan AM-paguosemanns NHK Radio 1, paboratomuii Ha yacToTe
594 kI'i. Pasnocts Mexay uwacroroii NHK Radio 1 u 7-if rapMOHUKOH HCHBITATEILHOTO
obopynoBanust B cocraBnser okono 1,7 kl'm. Ecnmm 7-1 rapMoHWKa HWCOBITATENEHOTO
obopyznoBanus B cuibHee IIymMa OKpYKalOMIeHd Cpeibl, TO MBI YCJBIIIUM IIyM € YacTOTOU
1,7 xI'.

IIpouenypa ucnpiTaHUsI.

*  (Cnauana ObUTH M3MEPEHBI C HCITOJI30BAHUEM aHAIN3aTOpa CHEKTPa HAIPSHKEHHOCTH ITOJIS
NpUHUMaeMOro curiana AM-paguoBelianysi, WHTEHCUBHOCTb H3IIYYEHHUS] TapMOHHK
obopynoBanus bBIID u ypoBeHb nryma okpyskatomieil cpeapl. [Ipu m3mepeHnu npruemMHyIo
AHTEHHY OPHUEHTHPOBAIN B BEPTHUKAIHHOM W TOPU30HTAIHHOM HAIPABICHHUSIX MarHUTHOTO
nosist. OGopymoBanue BIID Obuio pasmerierHo mozx yriom 90°, 9To COOTBETCTBYET
MaKCHUMaJIbHOH MHTEHCHUBHOCTH MPHUHUMAEMOI0 MELIAIOIIEr0 U3JIy4eHUsA. DT ONepaluu
MPOBEPKH, KOTOpbI€ VYUMUTHIBAIOT HANPABICHHOCTh MOJSIpU3ALMM U U3IYYCHUS
obopynoBanus BI1D, 1mo3BossOT 10CTHYh MAKCUMaJbHOW MHTEHCHUBHOCTH MEIIAIOIICTO
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n3nyuyeHus. Ha pucyHnke 15 mokaszaHbl ycnoBHsS HauXyJIIETO Cilydas, COOTBETCTBYIOIIUE
MaKCHUMaJIbHOMY BO3AeHCTBHIO 00opynoBanus bIID Ha BewmiarenbHble painoONpUEMHHUKH B
XOZ€ DJTOr0 SKCIEPUMEHTAJIPHOM HcciiefoBaHMa. Ha 3TOM pucyHKe IOKa3aHO
MECTONONIOKeHNE cTaHIMu AM-pagnoBemanus, AM-pagnonprUeMHUKOB 1 000PYIOBaHUS
BIID, a Tarxke yka3aHO COOTHOIICHHWE MEXIY AHArpaMMOW HANpaBICHHOCTH aHTEHHBI
panuONpPUEMHUKOB ¥  HAIpPABICHHEM MAaKCHUMAaJIbHOM HHTEHCHBHOCTH  H3JIyYEHHUS

obopynoBanus BI13.
PUCYHOK 15
YcaoBust mMepeHnﬁ B X0€¢ HCOBITAHUA HA CJBINIUMOCTD
CraHuma
/ AM-paguoselwaHma \
[Auarpamma
@ Hanpas/eHHOCTU aHTEHHbI
AM-paavonpuemHmka
/AM-paAMOanEMNMK
90°
0°
Hanpasnenue
MaKCUMaNbHOM MHTEHCMBHOCTHU
MeLWaloLero UsnyyeHna
obopyaosanua bMN3
K O6opyaosanue BMN3 /

* 3areMm OBUIO NPOBENCHO HCIBITAHUE HA CIBILUMOCTD, YIACTHUKH KOTOPOTO MPOCITYIIAIN
MpOrpaMMBbl PaJMOBELIaHUs B Pa3sHBIX MECTaX, YJAaJEHHBIX Ha pPa3HbIE PACCTOSHUS OT
obopyznoBanus bI13, Bkmtouas 10 M u 3 M. B 3TOM ncnbITanuu paccrosiue pazHoca 10 m
COOTBETCTBYET HEOOXOIMMBIM YCJIOBHSIM [UIi JAHHOTO HCCIENOBaHUS BO3ACHCTBHUS.
HcnpiTanue Ha paccTOSHUM 3 M MPOBOAMIIOCH TOJBKO KaK KOHTpOJibHOe. OpHeHTaus U
YTJIBI TOBOPOTA BEUIATEIBHBIX PaJUONIPUEMHHUKOB OBUIM BHIOpAHBI MCXOMS M3 HAMXYIIIUX
YCIOBUH NpHEMa paJMOBEIIATEIbHBIX CHUTHAJIOB C YYETOM [OUarpaMM HalpaBIEHHOCTH
AQHTEHH U MOJISIPU3ALMK 3TUX NPHUEMHHUKOB. B TO ke Bpemst opreHTauus 1 yroij moBopoTa
BEIIATENILHBIX  PAJAUONPHEMHUKOB  OBITM  OTPEryJIMPOBaHbI  JJIS  JOCTHKCHUS
MaKCHUMaJIbHOM HHTEHCUBHOCTH MEIIAIOIIET0 U3Ty4eHus oT o0opynoBanus bIID.

iV) Pe3ynbTaThl HCHIBITAHHIA

PesynpTaThl M3MEpeHUs] HANPSKEHHOCTH DSJIEKTPHUECKOr0 OISl Ha BXOAE NPUEMHHKA
Moka3zaHel Ha pucyHke 16. HampsokeHHocTs monsi AM-paauorniepesaud COCTaBHJIa OKOJIO
100 nbmkB/M, a ypoBeHb Iiyma OKpy»Karomiei cpeapl — okosno 60 n1bmMkB/M, uro HamHOrO
BBILLIE TPENINOIOKEHHUS], YKa3aHHOTO B IIyHKTE a). Ha 3TOM pHCyHKe yKa3aHbl 3HauY€HHS
HaNpPsHDKEHHOCTH JIEKTPUYECKOro MMoJisl, Korjaa obopynosanue BIID BKIIOYEHO M BBIKIIIOYEHO.
PasHuiia Mexx 1y 3HaUEHUSIMH TIPY BKIIIOUEHHOM M BBIKIIIOUEHHOM o0opynoBanuu bBI1D Ha aTom
PUCYHKE HE 3aMETHA, MOCKOJIbKY YPOBEHb IIyMa OKPYXAaroIIeH Cpeabl HECKOIbKO BBIIIE
YpOBHSA 7-i1 TapMOHUKH 4acTOTHI 00opynoBanus bIID.

Pe3ynbTaThl HCIBITAHUS HA CIBILIMMOCTB.
*  AM-pagnonprueMHHKH, paclioyioKeHHbIe Ha paccTossHun 10 M oT obopynosanust BI1D

ToH mryma MOXHO NPHU3HATH KaK OYCHb CIa0BIH 3BYK, 3aMETHBIH TOJIBKO Ha (OHE OUEHb
THUXUX MPOTPaMM PaJIMOBEIIaHUs, HO HE 3aMETHBII Ha (oHe OOBIYHBIX paguornporpamMm. B
[IeJJOM TOH IIyMa TMPH O3TUX YCIOBHAX WCHBITAHMA HE MEMmAaeT OOBIYHBIM
PaAMOCIIyIIATENAM MPOCIYIINBATE PAJUOIIPOIPAMMBI.

*  AM-paguonpueMHHKH, PacloIOKEHHBIE HA PACCTOSHUU 3 M OT obopyaoBarus bIID

ToH mymMa IlerKo MpOCIyIIMBAaeTcs Ha (OHE OTHOCHUTEILHO THXHX PaJUOINPOTPaMM,
HanpuMmep HOBOCTHBIX. C Jpyroil cropoHbl, Ha (oOHE HACHIIIEHHBIX MNPOrPaMM
PaaMOBEIIAHNS, TAKMX KaK MY3bIKAJIbHBIE IIPOIPAMMBI, IIIyM TOHA €7Ba CJIBIIICH.
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7.2.25  OueHka pe3yJbTATOB HCCJIeT0BAHNS

[Ipu cornacoBaHHBIX YCIOBUSX HCHBITAHUA WU ISl TMPUHSTHIX CIICHAPUEB HCIOJIB30BAHUS B TOPOJCKHX
palloHaX HWHTCHCHUBHOCTh U3IYyYEHUS MArHUTHOTO TOJS, IMOJy4deHHass METOJAOM AaHAJIUTHYECKOIo
WCCIIEIOBAHMA, a TaK)Ke M3MEpPEHHas C MOMOIIBI0 HCIBITaTellbHOTO obopynoBanusi BIID-OM B moneBbix
YCIIOBUSIX, OKa3ajach MpHEeMJIEMOH (= HE BpEAHOH) W COOTBETCTBYIOIIEH TpeAeIhbHOMY 3HAYECHUIO
WHTEHCUBHOCTH u3nyuenus —2,0 nbMA/M B nuamazone yactor AM-panuoBemanus. OICHKa CIBIIIIMOCTH
MOATBEPIUTIA, UTO TOH, co37aBaeMblil 7-i rapmonukoi BIID, momanmaromieii B monocy kanana AM-paauo B
CU-gmnama3zoHe, OB HEPA3NMWYNMBIM TIPU MPOCIYIIMBAHUN PAIHONPOrPaMM MM HESCHO Pa3IMYMMBIM BO
BpeMs OYEHb THXHUX MPOrpaMMm. OTO MPOJESMOHCTPHUPOBAIO HE3HAUYUTEIHHOE BO3JCHCTBHE M OTCYTCTBHUE
BPEIHBIX MOMeX s c1yk0b1 AM-paauoBenianus. Ha ocHOBaHWU 3TOTO pe3ysibTaTa B HOBBIX HOPMATHUBHO-
MpaBOBBIX akTax Smormm mist cucteM BIID ObUIO MPUHATO STO TMpeACTbHOE 3HAYCHHE B YaCTOTHOM
Irara3oHe ciry>k0s1 AM-pannoBemanusl.

OTa METOAOJIOTHS N3MEPEHHS W OLEHKH JO0JKHA OBITh MOJIE3HOHN ISl PETYIATOPHBIX OPTaHOB PAIMOCBSI3H,
KOTOpBIE HaMepeHBI pa3padoTaTh HOBBIC MpaBWia B oTHOIMEHUH BIID mist OM B ropoickux paioHax, rae
MO>KHO MPUMEHUTh KaTeropHio OKpYy Karolei cpensl "nenoBas 30Ha" COTJIACHO
Pexomenmanuu MCO-R P.372-13.

PUCYHOK 16

HN3mepenHasi HANPSIZKEHHOCTH JJIEKTPUYECKOro NMoJsl Kanajia AM-paguoBeuianms,
koraa BIID BkiIoYeHa U BBIKJIIOYEHA

Pe3ynbTar MU3amepeHus Ha OTKpbITOW naowaake (1a6é. Matcyao, TELEC)
8 10 m ot o6opyposanua 6MN3
~ Kanan AM-papnoseuwanns

" (pagnoctanymua NHK,
AL 1594 KMy © B3 shiknouend

BN3 BrnioveHa

A

595,742 kIl
7-A rapMmoHuMKa yacrortel BM3
2 Ans 3M (35,9 ABMKB/m/10 m)

Hanpsa)eHHOCTb aneKkTpuueckoro nons (4MKB/m)
¢
o

Yacrora (k)

7.3 3ameuanuda no xuanazonam yactot 100/110-300 xI'u nasa BIID

OrtpacneBble 00beTUHEHUS OpTaHu3anuii mo paszpadorke crangaptoB (OPC) u mpou3BoAUTENN MPOABUTAIOT
st ucnosb3oBanust bIID nuanmazonst HY u OHY; B uccnenoBaHusiX, MPOBOJUMBIX B HACTOAILEE BpeMs
PaGounmu rpymmamu 1A u 1B, Taxke paccmatpuBaercs quanazon dactoT 100/110-300 x['m. PabGouas
rpynmna 6A B CBOeM 3asiBJICHUU O B3aUMOJICHCTBHHU, HamnpaBieHHOM Paboueii rpynme 1A (aBryct 2015 roga),
BbIpa3mwiia OOECIIOKOGHHOCTh B CBSI3M C HCIOJIB30BAHMEM HH3KHX 4YacTOT, NPUMBIKAIOMIMX K MOJOCe
panuoBemanuss HY 148,5-255 kI'u B Paiione 1 wim nepexpeiBaromux ee. ApyruMu pabouyuMu TrpynmnaMu
TaKke ObUIa BBIpaKCHAa OOECIMOKOSHHOCTh 110 TOBOJY HEOIAronpUsITHOTO BO3JCHCTBHS Ha CITY>KOBI
PannoCcBs3U U palMOHaBUTAIMOHHBIE CITYKObI, HCHoNb3yowmue noysockl HY-nuamnaszona.

7.4 3amMeyaHusi Mo AHANa30Hy 4acToT 6765-6795 k' nuist BIID

Jpyrue pabouue rpymibl BeIpa3uin 00€CIIOKOSHHOCTD 10 ITOBOY BO3MOYKHOCTH H3JTy4YCHHUS HEXKeIaTeIbHOU
PaAMOYacTOTHOM HEPTHUU, TAPMOHUYECKH CBsi3aHHOM ¢ cucteMamu bI1D, paboTaromumu B 3Toi U B APYTUX
nojiocax 4actoT. B wactHoct, PaGoune rpynmbr 7D m 6A BbIpasmim 00ECIOKOSHHOCTh IO TOBOIY
2-1 rapmonuku sHepruu BIID B 3toit monoce [THM (67656795 kI'iy x 2 = 13 530-13 590 kI'11), koropas
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nepekpeiBaercss ¢ mojocod panmoBemanuss BU 13 570-13 870 kI'm m HaxoauTcss ONM3KO K IoOJOCe
13 360-13 410 kI'1, pacnipeeneHHON paaroacTPOHOMHIECKOH CiTy)kOe Ha MepBUYHOI OCHOBE.

[To MHEHHIO DKCIEPTOB, YYACTBYIOIIMX B WU3y4eHWU BOMpPOcoB BIID, sHeprus B 3TOM JWana3oHe YacTOT
OOBIYHO WMEET JUHEHYaThI CIEeKTp (U, CICAOBATENILHO, MOJIOCH OymyT y3kuMmu). OIHAKO CYIIECTBYET
HEKOTOpasi BEPOSTHOCTh HEXKEJIATENBHBIX OOKOBBIX IMOJIOC IO 00€ CTOPOHBI OT TMEPBUYHOIO H3ITYUYCHUSI.
YpoBeHb 3THX OOKOBBIX TOJIOC JTOJDKEH OBITh 3HAYUTEIHHO HIDKE, HO MOXKET 3aBHCETh OT psaa (HakTopos,
BKJIIOUasi ~ KOHCTPYKIMIO  oOopymoBanuss  BIID,  XxapakTepuCTMKM  TIOJaBacMOW  Harpy3KH,
(UIBTPAIMIO/PKPAaHUPOBAHUE MCTOYHUKA W HArPY3KH, CTCICHb CBSA3M C HArpPy3KOW M, BO3MOXHO, JPYruc
(hakTOpHI.

VYuutbiBas, 4To Hojoca 6765-6795 kI'1| sBiIseTCs OJHON M3 MOJIOC, MPEAHA3HAYCHHBIX IS UCIIOIb30BAHHUS
[MHM-npumenenusiMu, cornacHo myHKTy 5.138 PP (npu ycnoBum yTBepKaeHus] aAMUHUCTpALIUEii), a TaKkKe
MIPUHAMAsI BO BHIMaHUE MEPHI TI0 00ECIIEYSHHIO 3aIUTHI OT MTOMEX ISl CITYKO paJiMoCBsA3HU B COOTBETCTBUU
¢ myHkrom 15.13 PP, HeoOXOomuUMBI JOMONHHUTENLHBIC HWCCICAOBAHMS JUIsl TapaHTUH TOTO, 4TO
HEeXeJlaTelIbHAsT PalioYacTOTHAs 3HEprus (BKItouYas SHEPrur0 rapmonuk) ot bIID Oymer ocraBaThes Ha
TaKOM YPOBHE, KOTOPBI HE MPUBOJUT K CO3/IaHUIO BPEIHBIX MOMEX CIY)0aM PaguoCBs3H, PabOTAIONINM B
IPYTUX TUATIa30HAX CIIEKTPA.

7.5 Bonpocel Bo3aeiicTBUS HA CJIYKObI CTAHAAPTHBIX YACTOT U CUTHAJIOB BPpeMEHHU

Pabouas rpymma 7A mpenacraBmia Ha paccCMOTpPEeHHE WH(OPMANWIO MO JHana3oHaM YacToOT, B KOTOPBIX
B TEUeHHE MHOTHX JieT BcemupHble KOH(EpeHIHMH paarocBS3HM paclpenessiid Mmoiockl vactor 19,95—
20,05 xI', 2495-2505 kI’ (2498-2502 kI'u B Paitone 1), 4995-5005 kI, 9995-10 005 xI', 14 990—
15 010 x['m, 19 990-20 010 x['m m 24 990-25 010 kI’ cimy>x0e cTaHAapTHBIX YaCTOT M CHTHAIIOB BPEMEHHU.
JIOTIOTHUTENBHO UISl MCHOJIB30BAHMS CITyTHHKOBOW CITY’KOOH CTaHIApTHBIX YaCTOT M CUTHAJIOB BPEMEHHU
OBLIM pacrpeeIeHbl CIIeIYIOMNE 0JI0Chl YaCTOT:

400,05-400,15 MTI'1;

42004204 MI'tt (kocMoc-3emis);
6425-6429 MI'1 (3eMiIs1-KOCMOC);
13,4-14 I'T'y (3emisa-KocMoc);
20,2-21,2 I'T'u (kocmoc-3emiist);
25,25-27 I'Ty (3emisi-kocMoc);
30-31,3 I'T'm (kocmoc-3emirs).

JIONOJHUTENBHBIE CUTHAJIBl CTAHIAPTHBIX YacTOT M BPEMEHM MEPeNaloTcs B JIPYTHUX IOJIOCAaX YacToT,
Hanpumep 14-19,95 k' u 20,0570 kI', a B Paiione 1 taxxke B mosocax 72—84 kI'ty u 86—90 kI'11, koTopsie
OBLIN pacrpe/iesieHbl IPYTUMH KOHpepeHIUsIMH (CM. TIYHKT 5.56 PernamenTa paguocssisu).

B Pexomenmamun ERC 70-03 B oOTHOWmIEHWM WCHOIB30BaHHUS 3TOH CiyxObl B EBpome ompeneneHs
JINATIa30HbI 9acTOT, MaKCHMaJlbHas HANpPsOKEHHOCTH TOJISE B OTUX JWAna3oHaX W MECTOHAXOXICHHE, Kak
IOKa3aHo B Tabmuue 21.
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TABJIUIIA 21

CHurHaabl CTAHAAPTHBIX YACTOT H BPEMEHH, KOTOPbIe T0KHbI ObITH 3aIHIIEHbI
B nmoJiocax 4actor 9-90 kI'u m 119-135 k'
(Pexomenpamus ERC 70-03)

Crannun Yacrora 3amurHag 1moJoca MakcuMajbHas MecTOHAXO0KIECHUE
HANPSIZKEHHOCTH MOJIs HA
paccrosinuu 10 m

MSF 60 k[t +/-250 ' 42 nBMKA/M CoenHEHHOE
KoponesctBo

RBU 66,6 xI'x +/-750 ' 42 nBbMKA/M Poccuiickas
Denepanus

HBG 75 k' +/-250 ' 42 nBMKA/M [IBetinapust

DCF77 77,5 k't +/-250 ' 42 nbMxkA/M l'epmanns

DCF49 129,1 k' +/-500 I'g 42 nBbMKA/M I'epmanus

[MTPUMEYAHUE 1. — I[penensHoe 3HaueHHe yMeHblieHo 10 42 nbMkA/M Ha paccrosHun 10 M.

[TpakTHYyecKkue HCCIeOBaHUS BO3ICHCTBHS Ha CIYXKOBl CTaHAAPTHBIX YacTOT WM CHUTHAJIOB BPEMEHH,
MpoBeieHHbIe B lnoHMY, onricanbl B myHKTe /.1 1 B Tabnuie 18 Hacrosmero OtyeTa.

7.6 Haxonuennbiii CEIIT onsIT B 00JacTH o0ecrmedeHHs] 3alIUTHI CIYKO OT H3TydeHUId
HHAYKUMOHHBIX SRD-ycTpoiicTB

B 2009 romy oOcyxknamuch TpeAeibHbIe YPOBHHM M3IYYEHUS WHAYKIHMOHHBIX ycTpoicTB SRD s
oOecriedeHus] BOBMOXKHOCTH HCIOJIB30BaHMsI 0oJjiee MOILIHBIX TakMX YCTpoucTB u yctpoictB BIID. Beuto
MPOBEJICHO FWCCIeNOBaHUe, pe3ynbTaThl KoToporo omybnmkoBanbel B Otuere ECC 135 "[lpemenbr mis
WHAYKIIMOHHBIX yCTPOUCTB B Anamna3zoHe yacToT 9-148,5 kI

Beuto oOHapyKeHO, YTO TMepelaTUYUKH CUTHAIOB TOYHOTO BpeMeHH, paboraromue B crtpaHax CEIIT,
HyXpaatoTcsi B 3amute. [ oOecriedeHusl 3alIUThl 3THX IMEPEAATYMKOB OBLIM yCTAaHOBJIEHBI OTMETKH C
MaKCUMaJIbHBIM YPOBHEM MOIIHOCTH u3nyuyeHus 42 nbMkA/m Ha paccrosauu 10 M. Cnenyer oTMETUTb, YTO
B W3YYaBIIHUICS YaCTOTHBIA JWAna3oH HE BXOMAT YacTOTHI Bhimie 148,5 k['1; Takke HE paccMaTpUBAIUCH
TFapMOHMKH, JAJIEKO BBIXOJAIINE 3a TIpeielibl quana3ona 9—148,5 kI 'm.

Oro o3Hauaer, 4TO, Hampumep, paauomasku DGPS ¢ paboueit wacrotori 350 k[ u nepegaTymku
paAMOBEIIaHNs W CHUTHAJIOB TOYHOro BpemeHM 198 kI'm He wu3ydeHBl W BIIOJIHE BEPOATHO, YTO OHHU
HY>KJAI0TCS B 00Jiee CTPOTHX 3aIMTHBIX MpeesiaX BBUY 00Jiee BRICOKOW YaCTOTHI.

[To3anee 3T npeaensl U OTMETKH ObUTH BKIItOUeHBI B pemeHre Komuccuu EC mo SRD, a 3atem oTpakeHbI B
crarnapre ETSI EN 300 330.

B 2014 rogy eBporeiickoii MPOMBIIIIEHHOCTH NOTPEeOOBAIMCH 0OJiee IUPOKHE CIEKTPajIbHbIE MAacKH M
0oJiee BBICOKAsI MOIITHOCTH IS MHIYKIIMOHHBIX YCTPOUCTB ¢ pabouelt yactoroit 13,6 MI'm, takux kak RFID
1 OECKOHTaKTHBIE CMapT-KapThl. BBUTO MPOBENIEHO HCCIIEIOBaHKE, PE3YIbTATEl KOTOPOTO OIyOJIMKOBAHBI B
Otuere ECC 208 "Bo3saeiictue ycrpoiicte RFID Ha pagnocnyxObl B auanazone 13,56 MI'nt".

beum PacCMOTPCHBI paIMOBCHIATCIIBHBIC U PaINOACTPOHOMUYICCKUC CJ'Iy)K6I>I.

Ha ocHoBe wuccnemoBanusi ObUIO cHENAaHO 3aKIIOUYEHHE, YTO pEIIEHHEM MOTYT CTaTh JBE pa3Hble
CHEKTpaJIbHbIE MACKH, OXBATHIBAIOLINE KaK MOIIHBIE Y3KOIOJIOCHBIE, TaK M MaJOMOLIHbIE ITUPOKOIIOIOCHbIE
n3Iy4eHus. bbuto ycTaHOBIEHO, YTO a0COMIOTHBIM MAKCUMYMOM JUJISl YIIOMSIHYTBIX CITYKO SIBJISIETCS yPOBEHB
nanyuenus —3,5 nbMkA/M Ha paccrosiHum 10 M.

Crenyer OTMETHTh, YTO Ha CAMOM JIeNe MPOBEPSIINCH TOJIBKO TIOMEXH PaHOBEINATeNIbHOM cirykoe. [pyrue
CITy’KOBI, TaKWEe KaK PajMoNIIOOMTENbCKast CITy:kK0a, He 3allUIeHbl JOJDKHBIM 00pa3oM, HO B TO BpEMS C
Y4E€TOM OTHOCUTENFHO HU3KON pPaclpOCTPaHEHHOCTH YCTPOUCTB 3TO CUUTAIOCH TPHEMIIEMBIM.

[lpu yBenudyeHnu ymcna pa3BepHYTHIX ycTpoiicTB BIID u CBA3aHHBIX ¢ HUMH NMOOOYHBIX H3IYyYCHUH JTH
Ipesesibl HE0OXOAUMO PaUKaJIbHO IIEPECMOTPETb.

Bcnomorarensabie nokymenTsl CEINT ms qanbHEWIuX ucciea0BaHmii:
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ERC Report 69: "Propagation model and interference range calculation for inductive systems 10 kHz —
30 MHz" (Monenb pactipoCTpaHSHHS U pacyeT Tuana3oHa MOMeX JIIs HHTYKITHOHHBIX
cuctem 10 xI'ty — 30 MI'm);

ERC Report 74: "Compatibility between radio frequency identification devices (RFID) and the
radioastronomy service at 13 MHz" (CoBMeCTHMOCTh MEKAy YCTPOWCTBAMHU
pamnodactotHot wumeHTHUKamun (RFID) w pammoactpoHOMHIUECKOH Ciry:kO0i1
Ha gactore 13 MI'm);

ECC Reports 67: "Compatibility study for generic limits for the emission levels of inductive SRD’s
below 30 MHz" (M3y4yeHne COBMECTMMOCTH Ui OMPEACICHUS OOIIMX TMPEICiIoB
JUTS YPOBHEH M3Ty4eHUs] MHAYKIHOHHBIX ycTpoicTB SRD Himke 30 MI'n).

[TpuHATBIl AN MHOYKOAOHHBIX CHCTEM MOAXOJ K aKTUBHOMY OTPAaHWYEHHUIO YYBCTBHTENBHBIX YacTOT
MOJKET HCITONIb30BAThCS B KAYECTBE PEIICHHUS 110 YIPABIEHHUIO CIIEKTPOM MPH pa3MenieHun ycTporctB bIID
B TeX permoHax WM 30HaX, TIe paboTaroT KOHKPETHBIE CITy>KOBI, B TO BpeMs KaK MOIXOJ yCTaHOBIICHUS
MaKCHUMaJbHOTO TIpejiefla BHEMOJOCHBIX M3JIy4eHUH B COYETaHUM CO CTPOTOW CHEKTPaJbHOW MAacKoM,
npemnaraeMeiii s 4yactotel 13 MI'm, oOecmeunmBaeT 0O TpPEAETbHBIM ypOBEHb BHEMOJIOCHBIX
V3ITyYeHUH JUTA TII00aTbHOM 3aIIUTHI CITYKO pagriOCBs3H.

8 Omnacuoctb BITD ni1s yeioBexka

BozneiictBue amekrpomarHuTHRIX Toded (OMII) Ha demoBeka paccMaTpWBaeTCs IENBIM  PAIOM
PETYJSITOPHBIX OPraHOB, a TAaKKE CIELHUAJIbHBIX MEXKIYHAapOAHBIX OpraHM3alMi, Takux Kak Bcemuphnas
opramzanusa 3npaBooxpaneHus (BO3), Hacturyr wumxenepoB mo osnektporexHuke (IEEE) wu
MexmyHapomHass KOMHCCHS 1O 3ammuTe OT HewoHmsupyromero winydeHus (MK3HU). Omnpenenenuem
Oe3onacHbIX mpenesioB BozaeicTBus DMII 3aHuMaloTCs 3TH opraHu3anui, a B cgepy aesrensHoctd MCD-R
JaHHBIA BOMPOC HE BXOAMT. OTH OpraHU3alMU OIMyOJIMKOBAIM HECKOJIBKO Pa3iUYHBIX PYKOBOISIIHX
yKa3aHuil 1Mo Bo3feHcTBUIO Ha yenoBeka OMII B psge 4yacTOTHBIX Auamna3zoHoB. K HHMM OTHOCSATCS
pyxoBogsamue ykazanud MK3HU wusmanus 1998 u 2010 romo u crangapt IEEE C95.1-2005. Muorue
aJIMUHHUCTPAlUM TPUHSIM WIM MOTYT B KaKOW-TO MOMEHT MPHHATh 3TH PYKOBOISIIUE YKa3aHUs I
HW3MEHEHHBIE/OOHOBJICHHBIE PYKOBOJICTBA, OCHOBAaHHBIE Ha COOCTBEHHBIX HCCIICJIOBaHUAX. Pa3zpaboTunkam
cHrcTeM, TIPOU3BOAUTENSIM U omeparopaM obopynoBanus BIID cienyer paccMOTpeTh Mephl IO HaAJIeKaIIeH
3allUTE HACEJICHUsI OT ONacHbIX B3auMoaeicTBuil OMII U y4yuThIBaTh COOTBETCTBYIOIINE OIPAHUYECHUS PU
IJIAHUPOBAHUM U pa3BepThiBaHuU cucteM bIID. B Ilpunoxenuu 1 mpuBeaeHbl JOMOIHUTENbHBIE CCHUIKU
Ha JIpyrue pyKOBOJSILME YKa3aHHUS.

9 Pe3rome

B Hacrosimem OTuere coiepkarcs MpeljiaracMble JMAna3oHbl 4acTOT M OTHOCSIIMECS K HUM
MOTEHIIMAIBHBIC YPOBHU BHEIIOJIOCHBIX M3JIyUEHHUH, KOTOPhIE HE corjiacoBaHbl B pamkax MC3-R u Tpebyrot
JATBLHEHIIIEr0 U3YUYCHHUS C [IEJIbI0 YCTAHOBUTh, O0OCCIICYMBAIOT JIM OHHU 3aIIUTY CITY)KO paJMOCBsA3U HA OCHOBE
KpuTepreB pa0boThl B COBMEIIEHHOM KaHale, COCeJHEM KaHalle W cocefHel monoce. B Otuere mpuBeneH
0030p cymectByomux HUOKP u pabot, mpoBOIUMBIX B HEKOTOPBIX PErHOHAX.

HepeHOCHBIe U MOOWIIbHBIE YCTpOﬁCTBa, OBITOBBIE HpH60pLI u 3J'I€KTp0MO6I/IJ'II/I ABIAKOTCA KaHAUAATHBIMHA
NPpUMCHCHHUAMU JId  HCIIOJIB30BAHUA texnonorudi BIID. B HaCcToAIIeC BpEMs HUCCICAYIOTCI U
paSpaGaTBIBaIOTCSI TEXHOJIOTMH Ha OCHOBE MarHHUTHOM WHAYKIUHW, MAarHUTHOTO PE30HAHCA U €MKOCTHOM
cBs3u. B HEKOTOPLIX CTPaHax MMPOBOAATCA U BBIIIOJIHCHBI UCCIICAOBAHNA COCYIIECTBOBAHUA.

B texnonorusix BIID Ha ocHOBe MarHUTHOM WMHAYKIMH, KaK MPAaBHIIO, UCIONb3YIOTCS JUAMA30HbI 4acTOT
100—205 xI'1;, mpu >TOM MOIMTHOCTH HAaXOAWTCS B TpemesaX OT HECKOJIbKHX BatTT 70 1,5 kBT. B manHom
JMara30He YacTOT TaKKe IPOBOASTCS HMCCICIOBAHUS B OTHOLICHHM OBITOBBIX HPUOOPOB M OGHUCHOIO
000pyTOBaHMsI, UCIIONB3YIOIIUX TexHonoruu bI1D.

Uccnenoanne Texunomoruii BIID Ha oCHOBE MarHWTHOW WHAYKIWHU JJIS MACCAXKHUPCKUAX IICKTPOMOOHIICH
MIPOBOJIUTCS B KaHAWJATHRIX JUAIIa30HAX 9aCcTOT, CBEACHHBIX MpuMepHO K 85 k1. Takoe miccmemoBanue mis
TSDKEJIBIX JIEKTPOMOOMIICH POBOIUTCS B KaHAMIATHBIX mosiocax 4acToT 19-21 k' u 59-61 k['u. Tunossie
3HAYEHUS] MOLIHOCTHU JUISl MACCAKHUPCKUX 3IeKTpomMoOmieil paBHbl 3,3 kBT u 7,7 kBr. Tunossie 3HadeHus
MOIIHOCTH IS TSDKEJIBIX IEKTpoMoOmiIel Haxoaates B npeaeiaax 75—-100 kBr.
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B rtexnomormsx BIID Ha ocHOBe MarHWTHOTO pE30HAHCAa UCMONB3yeTcss mojoca 6765-6795 kI,
npenHazHadeHHasd a1 [THM-npumeHeHMH, NpH THIIOBBIX 3HAYEHUSAX MOIMHOCTH OT HECKOJIBKMX BarT
no 100 Br.

B texnonorusix BIID Ha 0CHOBE eMKOCTHO# CBSI3U UCHONB3yeTCs Auana3oH yactot 425-524 k[, a TUMOBkIC
3HAaYEeHHsI MOIITHOCTH MOTYT ObITH 10 100 BT.
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IIpunoxenne 1

PykoBoacTBo 10 ouenke Bo3aeiicrsusi PU B pasHbIX opranuzanusx
U AIMUHUCTPANHUAX

[IpuBogumas Huke WHPOPMANHUS COACPKUT HEKOTOPHhIE PEKOMEHIAIMM B OTHOIICHWU Bo3aehcTBUS PY,
MPEACTABICHHBIC PA3JIMUYHBIMU OPraHU3alUsIMHU, & TAKKE BKJIIOYAET CBEICHHUS, MOTYYCHHBIE OT HEKOTOPBIX
anmuHuCcTpanmii. Ee cimegyer paccmaTpuBaTh B KAadeCTBE CIPABOYHOM HWH(POPMAIUW ISl TTOHHMMAHWS
mpoOyieM, CBSI3aHHBIX C ONACHOCTBIO ISl 4YeJioBeKa. YwWTaTenssM HACTOSTENbHO PEKOMEHIyeTCs
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03HAaKOMHTHCSI C mocnenHeid uHpopmanueir or MK3HU, IEEE, perynsTopHBIX OpraHoB u Jpyrux
9KCIEPTHBIX OPTraHOB.

B anpene 2013 roma PI'-BIID BWF Beimyctuna PykoBojsimue yka3aHHS 1O WCMOIB30BAHUIO TEXHOJIOTHN
OecnpoBOJHON mepeaayn dHepruu, uzganue 2.0. Bepcus Ha aHTIHMIICKOM SI3BIKE TOCTYIHA Ui 3arpy3KH
¢ BeO-caiita BWF mo crnenyromemy azapecy: http://bwf-yrp.net/english/update/2013/10/quidelines-for-the-
use-of-wireless-power-transmission-technologies.html.

Hixe MPEACTABJICHBI CICAYIONIUC AaCIICKThI, KacCarolmuecsd MCETOAUK OLCHKU BO3JICHCTBUSA Pq, a TaKXKe
HOI[p06HI>IC BBIACPIKKHA U3 HOPMATUBHBIX aKTOB U PYKOBOIAIIIUX yKa3aHI/II>'I.

B pazmene "AcmekTbl pyKOBOIAIIMX YKa3aHWW [0 3al[uTe OT pafguousnydeHus' [2] mpeacTaBiIeHBI
MOAPOOHBIE PYKOBOMIINE YKa3aHHWs B COOTBETCTBHH CO CIEHAPUSAMH HCIOIB30BAHUSA, OIPENEICHHBIMH
PI'-BIID BWF u TeXHUKO-OMOJIOTMYESCKUMH acCTICKTaMU, TAKUMU KaK MPUMEHUMBIC TUarna3oHsl yactot bI1D.
[IpuBoauTCs oOmucaHue CTUMYJIMPYIOLIErO M TEIUIOBOTO BO3ACHCTBUS HA TKAHM 4YEJIOBEKAa, a TaKkKe
KOHTAaKTHOIO M HHAYLHPOBAaHHOTO TOKAa B 3THUX TKaHiX. Kpome TOro, mpeacraBieHbl PEKOMEHIyeMbIE
QITOPUTMBI BBIOOpPA METOIWKH OIEHKA W METOJIUKUA H3MEPEHHs, TaK KaK TPAJAUIMOHHBIC METOIMKHU
H3MEpEHUsI MOTYT M He 0OecrieunBarh oleHKy Bo3aeicTBus PU ms yerpoiicts BI1O.

B Ilpunoxennsx A—G [2] comepkaTcsl BBIACPKKHA W3 HAIIMOHAIBHBIX M MEXITYHAPOIHBIX HOPMATHBHBIX
aKTOB W PYKOBOISIIMX YKa3aHWH, KacarolIMXcCs BONPOCOB BozeiicTBus PU m Oe3omacHOCTH, a Takke
Pa3bACHAIOTCS TOPSNOK HMX TOJKOBAaHUS M HCIOJB30BaHMA. B STUX NPUIIOKEHUSX MPEJICTaBIECHBI
HOpMaTHUBHBIE aKThl flnoHuu, pykoBoasmue ykazanuss MK3HU u pykoBogsmue ykazanua [EEE. Kpome
TOro, B CIIPAaBOYHBIX LENISIX HENABHO OMYOJNMKOBAaH psAl JOKYMEHTOB B oOnactu oneHku SAR Ha ocHoBe
MOJIEJIUPOBAHHUS.

[lommmo yxkazanHOTO BEINIE JokyMeHTa B "Otuere mo obOcnmemoBanmio ATCDO B obmactm BIID" [1]
MpeicTaBIeHa HHPOpMAIH 10 JaHHON TeMe, TIOJIy4YeHHas B cTpaHax — wieHax ATCD.

BosaeiicrBue PU

B kaxmoil cTpaHe CyIIECTBYIOT CBOM pPYKOBOJAIIME YKa3aHWs WJIM HOPMAaTHBHBIE aKThl MO OLEHKE
BozzeiicTBus PY (B OOJNIBIIMHCTBE cliydaeB cooTBeTCTRYHomMUe nokyMenty MK3HU 98). B MK3HU 98 eme
HE BKIIIOYEHO o0cyxneHue ycTpoiicts bIID u mogxonsmux ms BIID meTonoB n3mepeHusl.
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http://bwf-yrp.net/english/update/2013/10/guidelines-for-the-use-of-wireless-power-transmission-technologies.html
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TABJIMLIA Al-1
PersiamentapHblii cratyc Bo3aeiictus PY
Crpa BosneiicrBue PU Ouenka PY
Ha
ABcr- | — ACMA otBewaer 3a ympasieHue | Taxue ycTpoiicTBa JIOJKHBI JIEMOHCTPHPOBAThH COOTBETCTBUE
panus HMEIOIIUM 00s3aTeNIbHBIA XapakTep | ¢ HCIOJIb30BaHHEM METO/IOB HCTIBITaHUH, Harpumep
Cmanoapmom no paouocesizu | EN 62209-2 (BozneiicTBre paJno4acTOTHBIX IIOJICH OT MOPTAaTUBHBIX H
(Onexmpomaznumnoe usnyuenue — | HOCUMBIX Ha Telle OECIPOBOIHBIX YCTPOHCTB CBsI3M — MoJenu uenoBeka,
6030elicmeaue Ha yeso8exa) | M3MepUTEIbHBIE PUOOPHI U nponenypsl. YacTs 2. Ilpouenypsl onpeneneHus
2003 200a (BkJIIOYEHHE MOMPABOK B | yaenbHOro koddduiumenta mormomeHus (SAR)  mis 6ecipoBOAHBIX
Cranpapt pamuocBsizu | ycTpodcTB  cBsi3u  (mmamason  dvactor ot 30MIm  go 6 1Tn)
(DnexTpomarautHoe wu3nydeHwe — | http://infostore.saiglobal.com/store/details.aspx?ProductiD=1465960. ACMA
BO3JIEIiCTBHE Ha 4enoBeka) | TpeOyeT coOmroeHus mpeaeioB Bo3aciicteus PU u DMU, ycraHaBmrBaeMbIX
C BHECEHHBIMHU MONPaBKaMK | ABCTPaJMHCKMM areHTCTBOM II0 3allUTe OT W3NIy4eHHs | SACpHOH
2011 roga (Ne 2)), oc3omacHoctt  (ARPANSA). OCHOBHBIM  HCTOYHHUKOM  HH(OPMAITUH
+  ONpeeNsIoNIIM npexensr | O Hpenenax  Bosjedcrsus PU  sBisercs  ycramasinmeaemblii  ARPANSA
BO3EIHCTBUS PU s | Cmandapm  no  sawume om  usiyueHust ORs yposHell  MAKCUMATbHOZ0
GONBIIMHCTBA  IepefaTduKoB | 6030eticmeus paduowacmomusix nonei — om 3 kly do 300 [Ty (RPS3) —
MOOGHIbHEIX M mepeHocHbix | NHD://www.arpansa.gov.au/Publications/codes/rps3.cfm
YCTPOHCTB  paJuOCBsI3U  CO
BCTPOCHHBIMU AQHTCHHAMH,
paboraromux B AWAma3oHE
100 k' ~ 300 I'Ty
— CragmapToM 1O 3amyre  OT
U3ITyYeHHS ULl ypOBHEH
MaKCHUMaJIEHOTO BO3/ICHCTBHS
panuovacToTHbIX moner — ot 3 k[
10 300 I'Ty (RPS3),
e ycranaBiauBaeMbiM ARPANSA
(ABcTpanmiickoe areHTCTBO IO
3alUTe OT H3NIydeHHs W
siIepHON 06€30MacHOCTH)
Sno- | — PykoBomsmme  ykasamus ~BWF dbopyl![ BWF fnonum paccMmarpuBaer cienyromue IMOAXOAbl K OLEHKE
HHUSL mo Bo3aedcreuo  PY  http://bwf- BHOSHeHCTBHﬂ P4
ro.net/enalish/: TpeGonamms penrnonaraloTcss KOHKPETHBIE CLEHapHM HauXyJIIero ciydas, HampuMmep

0 COOTBETCTBHU
Cchika Ha PykoBojsiiue yka3zaHus
0 3alIUTe OT PAAMOM3IYYCHUS U
pykoBozsmue ykazanus MK3HU

e mpenen Bo3aeiictus PY
[MompoOHBIE  METOAMKH  OICHKU
BO3/ICHCTBUSA Ha 4YEJOBEKa CHUCTEM
OECIIPOBOJHON Tepefaud IHEPTHU

s OM (79-90km) wu ma
MOOMITBHBIX ycTpoiicTB (400 k[ m
6,78 MI'm) MOKHO HaWTH
B yacTMYHBIX  orderax  CoBera

no nHpopmanmn u  cBsizu  (ICC)
MIC 3a sHBaps 1 urons 2015 roga

cirydaif, Korja Kakas-JIH00 JacTh Tella YeJIOBeKa KacaeTcsl MepeaTianKa MiIH

pacroyioxeHa Mex1y NnepelaTYuKoOM U IPHEMHUKOM.

JIOIKHBI ~ yYUTBHIBATBCSL  OTIOJTHUTEIBHBIE  MEPHI

6€30MacHOCTb HE MOJKET OBITH 3asIBJICHA.

Wznenus BI1O co3maroT HEOTHOPOIHBIE MATHUTHBIEC TIOJIS, M OKUIACTCS, UTO

Bo3nelicteue PY  Oymer HocuTh JOKanbHBIA  Xapakrep. [loaTomy

pykoBomsime  ykazamma MK3HM wmoryr ObiTh  Ooiiee  HaaeKHBIMH

CIPaBOYHBIMH JOKYMEHTaMH. [Ipennaraercsi y4uThIBaTb METOAMKH OLICHKU

C UCTIONb30BAaHNEM MOJCIMPOBAHUS, TAKHEe KaK PaJHallMOHHAs J03UMETpHs,

€CJIM BO3MOXHO Y4acTUe SKCIEPTOB M0 J03UMETPUH U3ITyUEHHUS.

MeTox OmEHKHM HE AODKEH 3aHMMATh YpPe3MEpPHO MHOTO BPEMEHH U He

JIOJDKEH OBITh paccyWTaH Ha OMpeNeSicHHe TOYHOro Bo3aeicTBus PU. Dto

JIOJDKEH OBITh OOOCHOBAaHHBIN METOJ, KOTOpBIH OBLTO OBI IHenecooOpa3Ho

HCIIOJIBb30BATh B NPOLEAYpax cepTH(HUKAIMN M IIPUEMOYHBIX UCIIBITAaHUSX.

B SImonuu B 2016 romy Obuta npuHsTa crienudukays s cucteM BIID tpex

THUIIOB:

— B OTAGNBHBIX CJIydYasX HaIpsDKCHHOCTh MArHUTHOTO TIONS MOXET
NpEBBINIATh ~ KOHTPOJBHBIE  YPOBHH,  KOTJa  MHAYIHUPOBAHHOE
anexTpudeckoe moje/SAR 3HauMTENBHO HIKE 0a30BBIX OrPaHHYCHHH;

—  COTJIACOBAHHOE HCIHONB30BaHHE KO(D(UITIEHTA CBI3H MOBBIMIAET MPeIel
BXOJHOM MOIITHOCTH JIs cucteM BIID;

— Tpebyercs Takke N3MepeHHe KOHTaKTHOTO TOKA.

MunucrepcTBo BHyTpeHHUX aAen U cBa3u (MIC) SlmoHuM nosmyyuno ot

Cosera mo wmHpopmarmn u cBs3u (ICC) kak KOHCYJIBTaTHBHOTO OpraHa

muHHcTpa MIC dYacTHUHBIE OTYETBI MO "TEXHUYECKUM TPeOOBaHUIM

K CHCTeMaM OeCIpOBOJHOM IIepeiadyl SHEPTHH'" Il MOOMIBHBIX YCTPOICTB B

auBape 2015 roga, a nng OM — B utonie 2015 roga. B 3Tux otdeTax ykaszaHsl

TeXHWYECKHE TpeOOBaHMS B LEMIX pa3pabOTKH  HOBBIX  IIPABHI

"cnenupuKandd  THMA", KOTOPble OCBOOOXIAIOT  OT HEOOXOIUMOCTHU

MONY4YEeHUs pa3pelieHHs Ha YCTAaHOBKY WHIMBHAYaTbHOTO O0OpPYHXOBAHHS

BII3. Onu oGecneunBaroT oduMii cTaTyc HOpMOTBOpUecTBa B obnactu bIIO,

BKJIIOYAsl YCJIOBHSI COCYIIECTBOBAHUS, INPEACIbHBIE YPOBHH H3IYyYCHUS H

METOIMKH OIIEHKH BO3ICHCTBUS Ha YEJIOBEKA

0€30IIaCHOCTH, E€CIIH
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TABJINIIA Al-1 (oxonuanue)

PersiamentapHblii cratyc Bo3aeiictus PY

PecryOnmka — CymectBytomee perymupoBanue mo OMII | — Ilmanmpyercs BHenpenue B 2015 rogy METOMOB OICHKH,
Kopes YHOOMUHAETCSd B PYKOBOISIIMX YKa3aHUSIX onpeneneHHsIx 1t BIID
MK3HU

Ouenka Bo3aeiicTBus Ha yesaoBeka IMII ot 1ekTpomoduieii B Kopee

B 2013 roxy Pecniy6nmka Kopest n3yunia MeTo1 OIIEHKH MarHUTHBIX TIOJIEH, CO3/1aBaeMbIX 3IIEKTPOMOOHIIEM
¢ OeckoHTakTHOU 3apsmkoil (OMB3) ¢ ucnoap30BaHHEM TEXHOJOTHH OCECIPOBOMHON Iepedadnd SHEPIHH,
OKCIUTyaTUPyeMBbIM B OOLIENOCTYMHBIX paiioHax. JIMHMM »siekTpomnepenadd B JOPOKHOM IIOJIOTHE

(1-# KOHTYp) ¥ TIATH CETMEHTOB KaTymiek cBsi3u moa IMB3 (2-if KOHTYp) pacCMaTPHBAIOTCS KaK MCTOYHHK
TT0JIs1, B KOTOPOM pe30oHaHCHas gacTtoTa cocraBisieT 20 k11, a MOIIHOCTE Ha BeIxoae — 75 kBT.

Ha pucynke Al-1 mokasana curyanus Bo3AeWcTBHs Ha uenoBeka OMII oT nmHUMI snexTponepenadu
U KaTylleK cBsA3U cucteMbl OMB3.

PHUCYHOK Al-1

Curyauus Bo3aeiicteust Ha yesioBeka IMII ot cucrembr IMB3

Cutyauusa 2 BO3aeUCTBUA

MarHuTHOEe none
OT KaTyLLUKM CBA3M

3MB3
KaTywKa cBA3u (2-# KOHTYp)

[ T =

N1V
-

Cutyauus 1 sospeiictena *._~ ; &,

NuHua anéKTponepe,qaw
(1-% KoHTYp)

Korga mome mpu cutyarmuu 1 Bo3peiictBust OMb3 cuntaercs HEOTHOPOAHBIM, YTO AHAJIOTHMYHO CHUCTEME

sHeprocHadxenns nepemenHoro Toka (IEC 62110), ypoBeHb 1OJIS B IPEACTABIISIIOIEM HHTEPEC MOJIOKESHUN
paccuuThIBaeTCs U u3Mepsaerca Ha Tpex Boicotax: 0,5 m, 1,0 M 1 1,5 M Hax ypoBHEM 3eMIIH.

PUCYHOK A1-2

Mopesb B moJie, renepupyemom IMB3

[EC62110 __Comen

B -d 150em
ound 4 |
)’ﬁ\u\ ary .

X2
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Cpennuii ypoBeHb BO3IEHCTBUSI PACCUMTHIBACTCS C HMCIIONB30BAHHUEM C(EpOUIaNbHOW MOJENN YeloBeKa,
BEpPTHKAIbHAS W TOPU3OHTAJIbHAs OcH KOTOpoi B pasmepe 1,5 M m 0,35 M pacmonoxens! Ha BbicoTe 0,2 M
HaJl ypOBHEM 3EMIIHL.

Ortknonenue coctapiuseT 4% Ha pacctodHuu 5 cMm oT OMB3 u —2% na pacctosnuu 100 cM, TocTynmHOM 11
Hacenenus. Ha pucynke Al-3 mokaszaHo, 9TO BEpTHKAIBHOE PACHPENCIICHNE MArHUTHBIX IOJIEH SIBIISIETCS
OIHOPOAHBIM. MBI MOXXEM YBUAETb, YTO B TPEX TOYKAX CPEIHUM YpOBEHb BO3ICHCTBUS NPAKTUYECKH
COOTBETCTBYET CpEeJHEMY YPOBHIO BO3ICHCTBHS NpU cuTyalmu | Bo3aeicTBus snextpomoduns (OMB3).

PUCYHOK Al-3

PaccunTanHble pacnpeneeHUsi MATHUTHBIX M0JIel Ha Ka:ka0M paccrosinuu or OMB3

30 1 T 1 T T T T * I - T
A B-50m 1
251 A ¥ B=100cm =
A @ B-150cm
- MNpocTpaHcTBeHHoe
cpeaHee
20+ % —@— Cpepwce prn tpexTovek | ]

-
o
|

o
T

Hanps»eHHOCTb MarHuTHoro nons (A/m)
o
T

" " A 1 " 1 " 1 " 1 " 1 " 1 "
10 20 30 40 50 60 70 80 90 100
PacctosaHue ot IMB3 (cm)

o

o

[lo pesynpraTaM YHMCIEHHOTO aHAJIM3a CPEOHUN YPOBEHb M3IYUYCHUH UL TpeX TOYeK (Ha TpeX BBICOTAxX
0,5m, 1,0m u 1,5M Hag ypoBHEM 3eMIIM) HPENCTABISET COOOW CpeqHMI ypOBEHb HM3IYYEHHH UIS BCETO
YeJI0BEYECKOT0 OpraHu3Ma, KOTOpbIH oneHuBaercsi B pasmepe 2,1 A/m, Ha 40% MeHbIIe TEXHHYECKOTO
Kpurepus Bo3aeicTeus PU.

OneHrBaeTcs HaNPsDKEHHOCTh MAarHUTHOIO TOJSI IPU BO3ACHCTBUM MPU CUTYyalUUH 2 JUIS KaXIOro MecTa
BHYTpHu OMB3, 1 o1leHOYHEIE 3HAYEHUS IPUBOAATCS Ha pUcyHKe Al-4.

PUCYHOK A1-4

PaccuuranHble pacnpeesieHUs MATHUTHBIX NOJIeli HAa KaxaoM paccTosinuu ot IMB3

¥

A
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PUCYHOK Al-5

PaccunTanHble pacnpeneeHUsi MATHUTHBIX N0JIeH HAa Ka:xK10M paccrosinuu or OMB3

<MogaenuposaHHble aaHHble (S.D.: 72 cm)> <U3mepeHHble gaHHble (S.D.: 60 cm)>
uamepeHus | 3HauyeHus 3HauYeHus n3mepeHus 3HaueHnA 3HaueHus
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 3399 X P5 1,08

ITo pe3ynpTaTaM YMCIIEHHOTO aHAJIW3a C UCIOJIB30BAaHWEM METOJA YCPEIHEHHUS IO MATH TOYKaM I10JIy4aroT
3HaueHue 3,36 A/M, HO B TO# ke caMoil curyanmu u3mepeHue paet 3,06 A/M. Ho mpu ucnonb3oBaHuH
METOAa YCPEIHEHHs IO TPEeM TOYKaM TOIydYaloT MOZAETHPOBAaHHBIC AAaHHBIE W HM3MEPEHHBIC IaHHBIC
B pazmepe 0,53 A/m u 0,57 A/M COOTBETCTBEHHO. YUWTHIBas CIOKHBIE CHTYallMHd BO3JEHCTBHS, TaKHE Kak
BHYTPEHHSISI apXUTEKTYPa SKPaHUPOBAHMS, PA3TUUHBIC BEICOTHI U MOJIOKCHUS, IPU U3MEPEHHH HAUXYIIIETO
ciy4das BO3]1€I>'ICTBH$1 PU MCTOJ YCPCAHCHUSA IO IIATH TOYKaM IMPECACTaBJIACTCA 60.]166 OIITUMAJIbHBIM, YEM
METOJ YCPEIHEHHUS TI0 TPEM TOUKAM.

Ipunoxenune 2

IIpumep oGecniedeHnss UCMOJIL30BAHNS MOJIOCHI 6765-6795 kI,
npeanasHadeHnoi aiasa [THM, nuis 0ecnnpoBoaHO# 3apsiAKA MOOUJILHBIX YCTPOMCTB

OcyiiecTBiieHa pa3pa0d0TKa TEXHOJOTHU U CIHEIU(pHUKAIMK OSCIPOBOJHON Mepeiayd 3HEPrUud Ha OCHOBE
MPUHIIMIIOB MAarHUTHOTO PE30HAHCa C KCIIOJIb30BaHUEM MOJIOCH 6765-6795 k', mpenHa3HaYCHHON IS
[THM, pns OecnpoBOJHOW 3apsaKkd MOOWIBHBIX YCTPOHCTB. JlaHHAs TEXHOIOTHA OOJIafaeT pAIoM
HE UMEIOIINX aHAJIOTOB MPEUMYIIECTB I SKOCHCTEMBI OECIPOBOTHON 3apSKH.

PACHIMPEHHOE ITPOCTPAHCTBO 3APAJKA

PacmpenHOe TPOCTPAHCTBO 3apsiiKM, MO3BOJIIONIEE OTKPBITH Ul Ce0sl PeasbHYIo
BO3MOXXHOCTh TIPOCTOW ¥ YyJOOHOH 3apsiiku 4depe3 OONBIIMHCTBO TOBEPXHOCTEH
Y MaTepuaJioB, YaCTO BCTPEUYAIOIIUXCS B IoMe, OpHCce 1 KOMMEPUECKUX YCIOBUSIX.

D

AN
AN
AN

3APSIJIKA HECKOJIbKHUX YCTPOMCTB

Bo3MOXHOCTH  OZJHOBPEMEHHO 3apshKaTh HECKOIBKO YCTPOMCTB €  pa3HBIMH
TpeOOBAHUSIMU TI0 JIEKTPOIUTAHHIO, TAKUX KaK cMapT(OHBI, TUIAHIIETHI, TOPTATHBHbBIE
KOMIBIOTEPHI M rapHuTypa Bluetooth®.

7 |

MNPUCHOCOBJEHHOCTbB K PEAJIBHOMY MUPY
3apsokarolire IOBEPXHOCTH OyayT padoTaTh B MPHCYTCTBHU METAJUTMUECKUX
- 00BEKTOB, TAaKUX KaK KJIFOYM, MOHETHI W TOCYJa, OOeclieuuBasi HICAIBHBIN BBHIOOD
% ﬁ JUTSI IPUMEHEHUST B JIOMAIlHUX YCJIOBUSX, O(HUCEe, Ha aBTO3alpaBOYHON CTAHIIWH,

B ITYHKTC IMUTaHWUA U B TOCTUHHUIIAX.
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@ CBSI13b 110 TEXHOJIOTAY BLUETOOTH
Hcnonw3yercs cymecTByromas texnosorus Bluetooth Smart, 4To ¢CBOIUT K MUHUMYMY
* * * Tpe6OBaHI/Iﬂ K annapaTHOMy O6CCHC‘1€HI/IIO HpOI/I3BOI[I/ITeJ'I5[, a TaKXKeE OTKpLIBaCT
O BO3MOKHOCTH IS OyAyImIHX 30H "yMHOU'" 3aps/IKH.

Texnnueckas cnenupuranus

Lenp crenugpukanuy 3aKI0YaeTcss B TOM, YTOObI 00€CIeUnTh yI00HBIH, 0€30MacHBIH U HEOOBIYHBIH OMBIT
WCTIOJIb30BaHMS B PEANBHBIX CHTYAIUSIX C 3apsIKON YCTPOWCTB U TIPU 3TOM OIPEICIUTh JUIsl OTPACIIECBBIX
OpraHu3aluii TEXHUYECKYI0 OCHOBY CO3JIaHWS COBMECTHUMBIX MpPOAYKTOB. JlaHHAS TEXHONOTHS — 3TO
cunerudukarys uaTepderica s OeCIPOBOAHBIX IepeaaTyrKa U INPUEMHHKA SHEPrUH, B3aUMHOM CBS3H U
B3aWMHON HHAYKTHBHOCTH, PH 3TOM pa3padOTINKaM JOCTYITHO OOJBIIMHCTBO BO3MOYXKHOCTEH.

[IpocTpancTBeHHas cBOOOMa, YBsI3bIBash OCCHPOBOJHYIO TepeAady SHEPTrHH C PEATbHBIMU YCIOBHSIMH,
MpexycMaTpuBaeT Oofiplliee pa3HooOpaszne KOod((PUIMEHTOB CBS3H, pPa3MEpPOB YCTPOMCTB, PEXKHMOB
HArpy3KH ¥ paszHoca MEXJy MepelaTIuKoM U MPUEMHHKOM SHEprud. JTO o0ecreuyrBaeT pa3zpadoTdnKam
U3JIenuil 6ecpoBOTHON TIepeiaun SHEPTUH OOJIBIIUI MPOCTOP B PEATHU3AIlUN CUCTEM 3apSIKU ¥ MIPUBOJIUT B
MPEBOCXOTHOMY TIOTPEOUTETLCKOMY OTIBITY.

B uznenusax 35eKTPOHHOW TEXHUKH, KOTOPBIE MPEAINONIAraeTcsi OCHACTUTh AAHHOW TEXHOJOTHUEW, TOJKHBI
OBITh YITEHBI HECKOJBKO (haKTOPOB:

— paccesiHie SHEpPTruH U KOMIIOHOBKA;
— BKJIIOUEHHUE PE30HATOpa B yCTPOICTBO;

— MUHHATIOPU3ALINS;

— BKITFOUCHHE JTMHUH CBSI3H ¢ OOPTOBOW pauOCTaHINEH.

[IpoeKTUPOBIIMKY MOTYT ONPEIETUTh W MONYYUTh COOCTBEHHYIO PEaM3alMi0 TPeOyeMbIX BHEMOJIOCHBIX
panuoCTaHIWM, YCHJIHMTENEeH MOIIHOCTH, TpeoOpa3oBaTesicii IMOCTOSIHHOTO TOK4, BBIIPSIMUTENEH,
MHUKPOTPOLIECCOPOB — OTAEIBHBIX U BCTPOSHHBIX — U cOOpaTh UX, Kak TpeOyeTcsl.

[Ipu ycnoBuu, 4TO KOMIIOHEHTHI COOTBETCTBYIOT CIleLM(DUKALUK, VI HUX MOXKET HCIIOJIB30BaThCs Jr00ast
tonosiorusi. Crneungukanys 3aKperuisieT TONbKO HHTEp(ENcs U MOAETb PE30HaTOpa IepelaTiuKa, KOTOpbIe
JOJKHBI HCIIOJIB30BATHCS B CUCTEME.

Hwxe Ha pucyHke npuBenieHa 0a30Basi KOH(QUrypanus cUCTeMbl OECIPOBOAHON Mepeaayd SHEPTUU MEXIY
6nokom nepenaun suepruu (PTU) u 6mokom npuema suepruu (PRU). Onun 6510k PTU mMoxkHO pacmupurhb
Ui OOCIyXMBaHUS HECKOJNbKHX He3zaBucHMbIX OmoxkoB PRU. PTU BkirouaeT Tpu OCHOBHBIX
(yHKIIMOHANBHEIX OJOKa: OJIOK pe30HaTopa W COTJIACOBAaHMA, OJOK TpeoOpa3oBaHUs 3HEPTUU H OJIOK
curHanu3amy 1 ynpasineHus (MCU). PRU Bkirouaet Tpu 0CHOBHBIX (DyHKIIMOHANBHBIX OyioKa, kKak 1 PTU.
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MpuemHbIN PRX_ouT Bnok npuema aHeprum (PTU)
pe3oHaTop

uenb

MCU Perynwuposka
Mepeparowmn  : 1 BHenorocHas _u’” ke

CATHAMMN3ALINS o = m o - - -

e AR >
_n ; Harpyska
eol0pa3oBareib
PerynﬂTOp pﬂOm%ﬂHHOm (Kﬂ”etlTCKoe
e TOKa yC'TpOVICTBO)
: 1 1 MCU

Pe3oHaHCHast VN BHETIONOCHAS M ™ ™ = m o m = = o= - - -
cBA3b curHanusaums [1BYCTOPOHHSIS .
CBfA3b :

@ 6,78 MINy 24TT
+-15KLy © ! :
]
B
'
o T '
Cornacyio Yeunutens NcTounmk '
Lasi MOLLHOCTM nMTaHnAa .
'
'
'
:
-

Bnok nepepnaum aHeprum (PTU)

Kak mokazano Ha pucyHke, Bblllle, B IIepe/lalolieM pe3oHaTope ucnonb3yercs yactota 6780 kI (+15 kI'm)
s nepenauu sHepruu ot PTU x PRU. [l 1ByCTOpOHHEH CBSA3M B KaHAJE, PACIOJIOKEHHOM 3a IIpeeIaMu
YaCTOT, MCTIONB3YEMBIX IS TIEPEIAYM SHEPIUHM, IPUMEHSETCs TexHonorus Bluetooth Smart™ B nuanazone
2,4 I'T'n, koTOpast oOecreYrnBaeT Ha/ISKHBIM KaHANl CBSI3H MEXIYy OECIpPOBOJHBIMU IMPHEMHHKAMH SHEPTUH
1 3apsAHBIMHA IOBEPXHOCTSIMU.

B cneundukanum npeaxycmatpusaercs MHOro kareropuit PRU u knaccoB PTU na ocHoBe nepeaaun sHeprun
¢ ucrnoibp30BanueM Auamnazona 6780 kI, HayMHAS OT MAJIOMOIIHBIX 3apSAHBIX YCTPOHCTB AJSl HEOONBLINX
YCTPOMCTB, KOTOPBIM MOXET TpeOOBaThCS JIMIIb HECKOJBKO BaTT, A0 Ooyiee KPYIHBIX YCTPOIMCTB,
TpeOyroIMX MHOTO BatT. B Tabiuiie, Huxe, nokasansl knacckl PTU u kareropuu PRU Ha ocHOBe 0a30B0it
cnenr(UKaK CUCTEMBI, IIPYU 3TOM pa3pabaThIBAIOTCS HOBBIE KaTEerOpUH/KJIAaCCH(DUKALIIH.

Kareropnu PRU
PRU Prx_out_max IIpuMepsl npuMeHeHuUI
Kareropust 1 IMopnexur Tapuutypa Bluetooth
OIIPEICIICHUIO

Kareropus 2 3,5Bt MoO6unbHbIH TenedoH
Kareropwus 3 6,5 Br Cmaprdon
Kareropust 4 13 Bt ITnanmrer, Gpadner
Kareropus 5 25 Br Hebomp1moii nopTaTHBHBIN KOMIBIOTED
Kareropus 6 37,5Bt OOBIYHBIIT MOPTAaTUBHBINA KOMITBIOTEP
Kareropus 7 50 Br Bricokonpon3BoguTeNbHBII TOPTATUBHBIH

KOMIIBIOTEP

PRX_OUT_MAX’ — MAaKCHUMaJIbHOC 3HAYCHUC PRX_OUT (BBIXOI[HaS[ MOUIIHOCTD IMPHUEMHOT'O pe30HaT0pa).
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Kaacesr PTU
MuHuMAaIbHOE 3HAYEeHHe
PTx_IN_MAX’ Munnmaaisie Tpedosans JJIS1 MAKCHMAJIBHOT'0 KOJIHY€eCTBA
- K NOJIePKKe KaTeropuu .
NOJ/IeP:KHBAEMBIX YCTPOICTB
Kunace 1 2Bt 1 x Kareropus 1 1 x Kareropus 1
Kunace 2 10 Bt 1 x Kareropus 3 2 x Kareropus 2
Kunace 3 16 Br 1 x Kareropus 4 2 x Kareropus 3
Knacc 4 33 Br 1 x Kareropwus 5 3 x Kareropus 3
Kunacce 5 50 Br 1 x Kareropus 6 4 x Kareropwus 3
Kaacc 6 70 Br 1 x Kareropwus 7 5 x Kareropus 3

P1x N Max — MakcuManbHOe 3HaueHHe Prx N (BXOJHAS MOIIHOCTH IEPENAIOIIETO PE30HATOPA).

[Ipu pabote Bluetooth mepenmaua ocymectisercs ¢ ypoBHeM oT —6 abm mo +8,5 n1bMm, u3MepsemMbiM
Ha pa3beMe aHTCHHBI.

Crerudpmkanms ans PTU m PRU mo3Bomsier co3maBaTte W3enus B COOTBETCTBHH C HOPMATHBHBIMU
TpeOOBaHUSAMH CTpaHbl, B KOTOpOi oHM mpojaroTcs. Hanpumep, B CILIA paGorta B muanasone 6785 kI
cooTBeTcTBYeT TpeboBanmsaMm dactu 18 IlpaBun ®KC, a nByctopoHHSs cBsi3b B nuamaszoHe 2.4 1T
cooTBeTcTBYeT TpeboBanmsM dactu 15 [IpaBun OKC.

JlaHHbIe U3MepPeHNH N3/ 1y4aeMoro nymMa u uryma nposoaumoctu cucrem bIID

Mpuioxenue 3

COIEP2)KAHUE

1 ) 2301 (=) £ 4 (STRURTTTTT TR TTTTRTR
2 Mopenu UBMEPEHUS X METOIBI MBMEPEHHS ... .eeevveeureesreeessreessseeessnessseeesssessseessssessssseessessnses
2.1 Monens U3MEpPEHUS u METOJ, HU3MEPEHUS s CUCTEM BIID,
MPEAHAZHAYCHHBIX JITST 3APSIKHA DMl..iiiiiiiiiiiiiie ittt ettt

2.2 Mogens u3MepeHHss W METOJI HM3MEpeHUs it MOOWIBHBIX  YCTpPOWCTB,
MIEPEHOCHBIX YCTPOMUCTB U OBITOBBIX TIPHAOOPOB «...c.vvieurieteesiresireaireateesreesieesieesanesnnesnnes

3 Heneoit npenen uzmydeHusi, ycTaHOBIEHHBIA BWF ...,
3.1 LeneBoit npeaen H3JIy4YEHUs st CHUCTEMBI BIID,
MIPEAHAZHAYCHHOM JUTST 3APSIIKI DM L.iiiviiiiiieiiiie it siee sttt e nee e

3.2 LleneBori mpemen wW3IydeHUS JUIS MOOMJIBHBIX M IEPEHOCHBIX YCTPOMUCTB,

B KOTOPBIX UCHOJB3YCTCA TEXHOJIOTHA HAa OCHOBE MArHUTHOI'O PE30HAHCA .......cvvvvunnns
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Cmp.

3.3 Leneroit npenei W3ITy4CHUSI JUTSE OBITOBBIX pubOpoB,
B KOTOPBIX MCIOIb3YETCS TEXHOJIOTHS HA OCHOBE MATHUTHOW MHITYKIIHH.......cveenveneees 89

3.4 LleneBoit mpemen w3IydeHUS [UIsi MOOWIBHBIX M IIEPEHOCHBIX YCTPOWCTB,

B KOTOPBIX MCIOJIb3YETCS TEXHOIOTHS HA OCHOBE EMKOCTHOM CBSIBH ...vvvvvvverreieeeenees 89
Pe3ynbTaThl U3MEPEHUsSI U3ITy4aeMOr0 IIYyMa ¥ IIYMa IPOBOIMMOCTH ......vevvereesesesvessessenseneneas 90
4.1 Pesynpratel uamepenus cucreM BIID, npeanasHaueHHBIX AT 3apsakd OM .............. 90
4.2 PesynpTarel  m3MepeHust Ais  MOOWIBHBIX M TMEPEHOCHBIX  YCTPOWCTB,

B KOTOPBIX HCIOJB3YETCS TEXHOJIOTHS HA OCHOBE MATHUTHOTO PE3OHAHCA .....c.vvvvenes 95
4.3 Pesynbratsl U3MEpEeHHs TUTST OBITOBBIX npudopoB,

B KOTOPBIX HCIOJIb3YETCS TEXHOJIOTHS HA OCHOBE MATHUTHOM MHITYKIIHH.......ccveenvneees 99
4.4 Pesynmprarel  m3MepeHHss UIsI  MOOWJIBHBIX W TIEPEHOCHBIX  yCTPOWCTB,

B KOTOPBIX UCIIOIB3YETCS TEXHOJIOTHS HA OCHOBE EMKOCTHOM CBSI3H ....vvvevvveerireennieanns 103

BBenenune

B nacrosmem I[punoxenun 3 npuBOASTCS JaHHBIE U3MEPEHUN M3Iy4aeMoro ImiyMa v IiyMa IpOBOAUMOCTHU
cucreM bBIID, yunThiBaeMBIX MpH pa3paboTKe HOBBIX MpaBwi B SnonHnu. Hibke mepeduciieHbl CHCTEMBI,
OCHOBHBIE TapaMeTPbl KOTOPHIX PUBEACHBI B Tabmuie 16:

1)
2)

3)

4)

2

cuctema BIID st 3apsaxu maccaxupckoro OM (35mekTpoMoOnIIs);

cuctema BIID 1yt MOOMIBHBIX U EPEHOCHBIX YCTPONCTB, B KOTOPBIX MCIMOIB3YETCS TEXHOJIOTHS Ha
OCHOBE MarHUTHOT'O PE30HAHCA;

cuctema bIID ams ObITOBEIX mMpuUOOPOB M OPUCHOTO OOOPYAOBaHHUSA, B KOTOPBIX HCIOIB3YeTCS
TEXHOJIOTHS Ha OCHOBE MarHUTHOM WHAYKIIUH,

cucrema bIID JJIA MOOUJIBHEIX U MEPECHOCHBIX YCTPOﬁCTB, B KOTOPBIX UCIIOJIB3YCTCA TCXHOJOT'HUA HA
OCHOBE €MKOCTHOM CBSI3H.

MOI[e.TII/I HU3MEPEHUA U METOAbLI U3MEPECHUSL

PI'-BIID, nefictByromas B pamkax llogkomurera MO BIIEKTPOMAarHUTHBIM YCIIOBHSM HCIIOJIB30BAaHUS
paznnoBosiH MUHHCTEpPCTBAa BHYTpeHHUX fel u cBsazu (MIC), obcyanna u onpenennia MOAEIH U3MEPEHUS U
METOJIbl U3MEPEHHS Ul N3y4aeMoro myMa M IIyMa IpOBOAMMOCTH (KOHAYKTHBHOTO Iryma) cuctem BIID.
Brun ipoBeieHb! CeAyIoNe N3MEPEHMSL.

1)

2)

Wznmygaemsrit irym B quanasone ot 9 kI’ mo 30 MI'nt

HanpspkeHHOCTh MarHUTHOTO TIOJISI M3MEPSIETCsl C TIOMOIIBI0 PAMOYHBIX aHTeHH. HampsskeHHOCTD
EKTPUUECKOTO MOJIS MOITy4YaeTcs IPOCTHIM MEPECYETOM C UCTIOIb30BAaHUEM XaPAKTEPUCTUUECKOTO
MIOJTHOTO COTPOTHUBIIEHUS IJIOCKOM BOJHBI, paBHOTO 377 OM.

M3nygaemsrii irym B muamnazone 9actot ot 30 MIpgo 1 [T

HampskeHHOCTh  AIIEKTPUYECKOTO TIOJS HM3MEPSETCS C IMOMOIIBI0 OMKOHWYECKHMX AHTCHH WIIH
JIOTONEPUOANYECKUX JUIMOIBHBIX pPEHIETOK. B cinyyae NpuMeHEHUS NEPEeHOCHBIX YCTPOUCTB
JAATa30H U3MEPSEMBIX YacTOT pacimpeH a0 6 I'T.
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3) [lIym mpoBoguMocTH B muamnazone ot 9 kI’ mo 30 MI'nt

W3mepsieTcs myM IpOBOJUMOCTH, H3ITy4aeMbIi JIMHUSMU TI0/IaY NUTaHMsl. B TaHHOM M3MepeHUH
EUT (ucneiThiBacMoe 000pyIOBaHUE) JODKHO OBITH MOACOSAUHEHO K AMN (SKBHBAJICHTY CETH
DICKTPOITUTAHUSA).

2.1 Mogpeanb u3mMepenusi 1 MetoJ u3mMepenust AJsi cucrem BIID, npeqHazHayeHHBIX 1JIM1 3apSAKH
9M

Ha pucynkax A3-lu A3-2 npuBeieHbl METOABI HM3MEPCHHUS W3NIydaeMoro Imyma cucreM bIID,
npeaHa3HadeHHbIX Ui 3apsakd OM. Ha pucynke A3-1 m3mepeHune HNpOBOAMTCS B JHANa3OHE YacTOT OT
9 k' mo 30 MI'n. Ha pucynke A3-2 u3MepeHue MpoBOAUTCS B AuamazoHe 4actoT oT 30 MI'p go 1 I'Tm.
Ha pucynke A3-3 uzobpaxeno EUT (Bux cBepXy) U €ro pasMmeleHue JUisi U3MEpEeHHs U3Tyd4aecMoro myma.
B naHHOM MeTole W3MEpeHUs B KadyecTBE CHPaBOYHOrO JOKyMeHTa wucnoib3yercs CUCIIP 16-2-3
"Usmepenne wusmyuaembix nomex"'. Ha pucynke A3-4 mnpuBeaeHa HMMHUTAIUs Ky30Ba aBTOMOOHIIS,
UCTONb3yeMas B JAHHOM H3MEpPEHHH. OTa HMUTALMOHHAs MOJEJb aBTOMOOMIS Oblla NpeliosKeHa
TK69/TIT" 61980 MOK, koTopas 3aHUMAaeTCsl MEXKTyHAPOIHBIM CTAHIAPTOM Mo cucteMam BIID ans 3apsaku
OM. Ha pucynke A3-5 mzoOpaxeno EUT (Bua cBepXy) M €ro pasMmemieHHE IUIsi U3MEpPEHHs MIyma
MPOBOJMMOCTH. B 3THX HM3MepeHusiX mnepenaBaemas MOIIHOCTh OINpPEAEISIETCS Kak YPOBEHb MOIIHOCTH,
W3MEPEHHBII Ha BXOJE Paldo4acTOTHOIO HCTOYHHMKA MTUTAHUS WIKM Ha IEPBUYHON OOMOTKE.

PHUCYHOK A3-1

Mertonb! u3MepeHns u3ayyaemoro myma cucreMm BIIJ, npennazHayeHHBbIX 105 3apsaaku DM,
B AuanasoHe yactor ot 9 kI'n 10 30 MI'n

(10 m uam 30 M)

Paccrosinue usmepenus
omnpesieNsieTes Kak pacCTosHUE
ME3K /1y LIEHTPOM paMOYHOI
AHTCHHBI U e peaHe i
noBepxHocThi0 EUT

———— o —

Cucrema
BIID (EUT)

H3onsumonHas naHejib

HcTounnk
AT HUs

* 0,1 ™M
W

' I IToBOpOTHBII CTOI

|

CriestyeT yCTaHOBHTD HaIlpaBICHUE
MaKCHMAJIbHOIO UTY4CHHSI ITyTeM
pauieHuss EUT

Report SM.2303-A3-01
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PUCYHOK A3-2

MeTtoabl u3MepeHus u3iayyaemoro myma cucrem BIID, npeqnazHauenubIx 1 3apsaaku OM,
B Anana3one yacror ot 30 MI'mgo 1 I'T'y
Beicora npueMHO#

AHTEHHBI PEryJupy-
eTcs Tak}’qgs;py - (10 M um 30 M)

|
M3MEPUTh MaKCH- 2|
MaJIbHblii H311y- |
YaeMBblii LIyM |
| I
———b e — = =
S | —I = .. | Mctounmk
‘ I U30/I1MOHHAS TIAHETD 4 L
IToBopoTHbIi cTON |
Crieyer yCTaHOBHTH HampaBiIcHHE
MaKCHMAaJIbHOTO H3TyYeHHs
- ~ nyteMm BpauieHuss EUT
e
BHKOHIgEC- Jloronepuoam-

YeCKas JHTOoIb-

Kas aHTeHHA
Has pemetka

Report SM.2303-A3-02

PUCYHOK A3-3

EUT (Bua cBepxy) U ero pa3mMeleHue 1Jisi M3MepeHUsl U3/ 1y4aeMoro myma

'
'
A
L
- H ~. . IToBopoTHBIii cTON
'
PaccTosinue M3MEpeHHs OnpeaeIseTCs '
KaK pacCTOSHHE MEXK 1y NPHEMHOMH ! \\
AHTEHHOH M KOHLIOM I€PBHYHOM : "
00MOTKH (nepezatoue it 00MoTKH) ' 30”"/11“0“"3" nauen\
2 o \
/
Mmuramms Ky3oB
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/

| ABTOMOOWIISI

Onpenenenne EU

P - - - -

jressssnssssssnsrsnsssdP essssscsnnnnnns

SR sEESs SR e . --130-005-5-00'07

Wmuraims Ky3oBa aBTOMOOWIS,
nepBHYHasi 0OMOTKa (mepearonast)
obmorka) 1 PU-MCTOYHHK MTUTaHUS
M30JIMPOBAHBI OT MIOCKOCTH 3a3eMJle-
HHUSI C TIOMOLLBIO H30J151 IMOHHOH
naxe i ToymHoi 0,1 M

-

# CeTb nuraHus

/

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

Kondurypanusa uMutranuu Kopimyca aBToMO0OMIs

1) MeramunyuecKuii SmK

2)  OkHo

3) Tlouioikka U3 HENPOBO-
JISILIET0 Marepuaa

4) I'pymma o6MOTOK
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a) Bux c6oky ' b)Buaceepxy

PHUCYHOK A3-5

EUT (Bux cBepxy) U ero paMeieHue 1Jsi MK3MepeHHUsl LyMa IPOBOIUMOCTH

'
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obmoTka) ¥ PU-HCTOYHHK IUTaHHUS
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naHesu ToimuHoi 0,1 M ' T 08w ] (7 pm—— /
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Report SM.2303-A3-04

S IO 4/ Cerb nuTaHUA

ReportSM.2303-A3-05
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2.2 Mopaeab  uW3MepeHHMsi M METOJ  H3MepeHHsl  JJdsi  MOOWJBHBIX  YCTPOWCTB,
MePEeHOCHBIX YCTPOIiCTB U OBITOBBIX IPUOOPOB

Ha pucynkax A3-6 u A3-7 mnpuBeficHBI METOIbI HM3MEPEHHs HW3Iy4aeMoro miyma cucreM bIID,
NpeJHa3HaYeHHBIX s MOOWIBHBIX UM TEPEHOCHBIX YCTPOMCTB, a Takke OBITOBBIX MPUOOPOB.
Ha pucynke A3-6 u3MepeHue mpoBomuTcs B auanazoHe 4actoT oT 9 k['m go 30 MI'n. Ha pucynke A3-7
M3MEepeHre MPOBOAUTCS B Amama3oHe 9acToT oT 30 MI'm mo 6 I'Tm. Ciemyer OTMETHTB, YTO pacIIdpeHHe
nuamazoHa 4dactoT Ao 6 [T mmeer MecTo TOJBKO B Cllydyae MOOWJIBHBIX M TEPEHOCHBIX YCTPOMCTB.
J1y1s OBITOBBIX TPUOOPOB BEPXHUH Mpeen Auana3ona u3mMepseMbix 4acToT paseH 1 ['Th. Dto cBszaHo ¢ Tem,
gto B CUCIIP 14-1 ykazan meron u3MepeHus aisi ObITOBBIX pubopoB, a B CUCIIP 22 — ans MOOWIIBHBIX H
MEepeHOCHBIX  ycTpolicTB. Ha pucynke A3-8 wH300pakeHbl METOABl HW3MEpEHHs, MpeaHa3HAYCHHBIC
JUTS U3MEpPEHHsI IIlyMa MIPOBOAMMOCTH. B HacTosIeM JOKyMEHTE pacCMaTpiBatOTCs 1BA METOIa U3MEPEHHUSL.

PHUCYHOK A3-6

Mertoan! u3mepenns u3ayyaemoro myma cucreM BITJ, npennasHadeHHbIX 1718 MOOMIIBLHBIX
M NMePEeHOCHBIX YCTPOIiCTB, a TaKiKe ObITOBBLIX MPUOOPOB, B Auana3oHe 4acToT oT 9 kI'y 1o 30 MI'y

1 . (10 m mmm 30 M)
'

B ciyuae eciin yka3aHHOE BBbIlIE PacCTOSHHE
HEBO3MOXKHO 00€ CIIEYHT b, JOIYCTHMBIM
ABJICTCS PACCTOSHUE 3 M

-l -

Paccrosinue H3MEpEHUS OoIpe-
Cucrema

JeniseTcs Kak paccTosHHe f———e
ME3KJly LEHTPOM PaMOUYHOM BII3 (EUT)

AHTEHHBI U NIepeIHe i Cronus
| nosepxHocTbio EUT HETPOBO/ISALIETO
. MarepHaa

IToBopoTHBIi cTON

MaKCHMAaJIbHOTO H3IIy4YEHUs IyTeM
T ppamennss EUT

x CJIelIyeT YCTAHOBHUTH HAlIpaBJICHUE

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

Mertoan! u3mepenns u3ayyaemoro myma cucreM BITJ, npennasHayeHHbIX 1718 MOOMIIBLHBIX
M NePEeHOCHBIX YCTPOICTB, a TaK:Ke OBLITOBLIX NPHOOPOB, B Auana3oHe 4acTot ot 30 MI'n 10 6 I'T'x

Bericora npuemHoit

aHTEHHbI Peryiu- | (10 M nmm 30 m)
pyercs Tak, 4ToO bl - -
H3MEPHTh MAKCH- B ciyuae ecim yka3aHHOE BBbILIE pacCTOSHHE
MaIBHBIH K37y vae- * HEBO3MOKHO 00€CIEUHTh, JI0MYCTHMbIM SBIISIETCS
MBIH LIyM paccTosiHue 3 M
A -
. PaccTosinne usmepenus onpeze- ‘ GiicTena
- JSCTCS KAK PACCTOSHHE MEKITY *| 53 (EUT)
' LEHTPOM PaMOYHOM aHT € HHBI R
saallsna . ¥ NepeiHe i IOBEPXHOCTHIO Cro us S $
EUT HETPOBOJIAIIETO =
i Marepuaia =
)

IToBOpOTHBI1 cTON

CrietyeT yCTaHOBMTH HalpaBJICHHE
ITpumep npHUEeMHBIX aHTEHH MaKCHMAIbHOTO M3IyYeHHUs IyTeM
4 \ BpaueHusi EUT

BukoHMUeckas JlOronepuHoauyeckas
aHTEeHHA JINTIOJTb HA st
\ peuieTka /

Report SM.2303-A3-07

PHUCYHOK A3-8

MeTOIIbI HU3MEPEHUS, NPEAHAZHAYECHHDBIC ISl U3BMEPECHUA IIYMa MPOBOAUMOCTH

DKpaHHUPOBaHHAsi KOMHATa

AMN
(CHUCIIP16-2-1) o G
\ QFf

(BL‘ITI‘III\'&]JII)IHU( IVIOCKOCTb 3a3 EMJICHHSA )

(I bpllSO}l'[ ajllbHas TUIOCKOCTbh 3a3€MJICHHS)

AMN
(CHCIIP 16-2-1)

Report SM.2303-A3-08

3 Ienesoii mpexes n3ay4eHns, ycraHoBJaeHHbIE BWF

B pamkax PI'-BIID MIC obcysxaaercs npeaen U3nydeHus A1 HOBOTO HOpMaTUBHOro akTa Snonnu. OaHako
dopyM 1o HIMPOKOMNOIOCHOH OecripoBoauoit cBs3u (BWF), Smonus, yke ycTaHOBHII IIEJIEBOM mpeaei
W3Iy4YeHUs] B KayecTBE OPHUEHTHPOBOYHBIX 3HAYCHHWH Uil OOCYKACHHS YCIOBUH COCYLIECTBOBAHUS
C IpYyruMHU OecripoBOIHBIMH cucTeMaMu. CyIecTBYIOT CIIEAYIOIME OCHOBHBIE TOUKH 3PEHUs Ha IeJIeBbIE
Tpeeibl N3ITyICeHNUS.
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1) IleneBbie mpenensl U3TyYaeMOro IyMa YCTaHABIMBAIOTCS TOJIBKO B AMANa3oHe 4yacToT oT 9 kI 110
30MI'u. Ilpu >TOM MNOPUBOAATCS KaK MPEAeibl HAMPSDKEHHOCTH —JJCKTPUYECKOrO  IOJI,
TaK ¥ Tpeesl HAMPSHKEHHOCTH MarHUTHOTO TTOJTSL.

2) B mepByto ouepenp paccMaTpHBAIOTCA IETIEBBIE MPENebl U3Iy4aeMoro IIymMa Mo HalmpsHKEHHOCTH
ANEKTPUYECKOTo Mojsl, Tak kKak BWF mosb3yeTcst CyliecTBYIOIMM HAMOHAIBHBIM PErjaMeHTOM
panuocBssu SINOHUM, U yKa3aHHBIE B HEM MPENeNbl U3Ty4aeMOro IIyMa ONpeIesIOTCS B OCHOBHOM
HaNpsHKEHHOCTBIO 3JIEKTPUYECKOro Mmoist. llepecder HampsDKEHHOCTH 3JIEKTPUYECKOTrO IO B
HaNpsDKEHHOCTh MAarHUTHOTO IIOJIST OCYILECTBIISIETCSl C MCIIOJB30BaHUEM XapaKTEPUCTHYECKOTO
NoJHOTO conpoTuBieHus BoaHbel TEM (mnockas BosHa), paBHOro 377 OMm.

3) BWF ne ycranaBnuBaet 1efeBble Mpeaenbl U3Iy4yaeMoro IryMa Jiist 9actoT Beime 30 MI' u mist
[TyMa IPOBOUMOCTH.

Jlanee mpuBOAATCS ENEBbIe MPEAeNbl U3TydeHus sl Kakaon cucreMsl bIID. CnexyeT oTMeTUTh, 9TO 3TH
Mpeesbl SBISIOTCS OPUSHTUPOBOYHBIMH U HAXOAATCS HA 3Tare 00CyKICHHS.

3.1 HeneBoii npenesn udaydenus aas cucrembl BI1J, npexnaznayenHoii ajs 3apsaaku OM

OpHEHTUPOBOYHBIN 1IETIEBON MpeAen M3Iyd4aeMoro mryma Jajis Auana3zona yactor BIID Obur mpemnoxkeH B
cooTBeTcTBUH ¢ nonpaszaenoM C yactu 18 IIpaBun @KC kak MexayHapOIHBIM MIPABUIIOM U 110 pe3ybTaTaM
nu3MepeHust pazpaboraHubix cucreM BIID. OpHeHTHPOBOUHBIN MpeAen W3Iy4aeMoro miyma ajisi JAPYroro
IMana3oHa 4acToT ObUI NPEAJOKEH Ha OCHOBE perjaMeHTa PpaaHuoCBsI3H SINOHUM, NPUMEHSEMOTo B
OTHOLICHUH MHIYKLUMOHHOTO OOOPYAOBaHMS AJISI MPUTOTOBJICHHS IMUINM KaK PacIpOCTPAaHEHHOW 00nacTH
MPUMEHEHUS] MArHUTHON MHAYKLHH.

1) OpHEHTUPOBOYHBIN 1EJICBOH MPeIes H3Iy4aeMOoro IIyMa 0 3JIESKTPHISCKOMY TIOJII0
a) [lmamason vactot BIID (1uamna3oH 4acToT, HCIOIb3YEMbIi ISl IepeIadt SHEPIHH )
MoriHocTh niepeaaun — 3 kBT: 36,7 MB/m B 30 M (91,3 nbmMkB/M B 30 M)
MomHocts nepenaun — 7,7 kBt: 58,9 MB/M B 30 M (95,4 nbmkB/M B 30 M)
b) HMuamason wacrtor 526,5-1606,5 kI'1r:
30 MmxB/m B 30 M (29,5 nbmkB/M B 30 ™)
€) Jluama3oH 4acTOT, HE BKIIIOYAOIINI YKa3aHHbIH BBIIIIE THANA30H YacTOT:
200 mxB/M B 30 M (46,0 nbMkB/M B 30 M)
2) OpHEHTUPOBOYHBIN 1IEICBOH MPEAesT U3ITy4aeMOoro yMa o MarHUTHOMY TIOJIFO
a) Jlmamason vactot BIID (1uana3oH 4acToT, HCIOIb3YEMbIi JUTS TIEpeIadt SHEPIHH )
MoiHocTh niepeaaun — 3 kBT: 97,5 mxA/m B 30 M (39,8 nbMkA/M B 30 M)
MormHocts niepegaun — 7,7 kBt: 156 mxA/m B 30 M (43,9 nbmkA/M B 30 M)
b) Muamason wacrtor 526,5-1606,5 kI'11:
0,0796 mxA/m B 30 M (22,0 nbmMkA/M B 30 M)
C) Jluama3oH 4acToT, HE BKIIFOUAFONIMIA YKA3aHHBIN BBIIIE AUAITa30H YaCTOT:
0,531 MmxA/M B 30 M (—5,51 nbMkA/M B 30 M)

3.2 LeneBoii mpemes  W3Ay4YeHWs  JAJA  MOOMJIBHBIX M NEPEHOCHBIX  YCTPONCTB,
B KOTOPBIX HCMOJIb3yeTcs TEXHOJIOTHs HA OCHOBE MATHMTHOI0 pe30HAaHCca

OpHEeHTUPOBOYHBIN IEIEBON MpeeNl N3TydaeMoro Iryma s auamna3oHa yactotr BIID Obur mpemioxkeHn Ha
OCHOBE PE3YJIbTaTOB M3MepeHUus: pa3paboTaHHbIX cucteM bBIID. OprueHTHpOBOYHBIN Tpeen NU3IydaeMoro
ImIymMa IS APYTroro JOWana3oHa 4YacTOT OBLI TMPEMIOKeH Ha OCHOBE perjiaMeHTa PaJuoCBs3u SmoHWH,
MPUMEHSIEMOT0 B OTHONICHWHM WHIYKIIMOHHOTO OOOpYAOBaHWS JUIsi TPUTOTOBIICHUS THUINA Kak
pacnpocTpaHeHHOH 00JIaCTH MPUMEHEHUSI MAarHUTHOW MH]TyKITHH.

1) OpUEHTUPOBOYHBIN LEIEBOU MPEAeI N3Ty4aeMOoro IIyMa Mo 3JEKTPUUECKOMY MO0
a) Jwmamason gactot BIID (Auama3oH 4acTOT, UCIIOMB3YEMBIH JIJIS IEPeaadd SHEPTHM):
100 mB/m B 30 M (100 nbmMkB/M B 30 M)
b) duanason wacrot 526,5-1606,5 kI'w:
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30 mxB/m B 30 M (29,5 nbMkB/M B 30 M)

€) /lmama3oH 4acToT, HE BKIIFOYAOIIMI YKA3aHHBIN BBIIIC AUAITa30H YaCTOT:
100 mxB/m B 30 M (40,0 nbmMkB/M B 30 M)

2) OpueHTHPOBOYHEIH LIENeBOH NpeAes U3Ty4aeMoro IyMa o MarHUTHOMY TTOJIIO

a) Jlmamason yactot BIID (nuana3oH 4acToT, UCMOIB3YEMBbIN JUIs TIEPEAadH SHEPT UM ):
265,3 mxA/m B 30 M (48,5 nb nbMkA/M B 30 M)

b) HMuamason wactot 526,5-1606,5 I'11:
0,0796 mxA/m B 30 M (—22,0 nbMkA/M B 30 M)

€) /lmama3oH 4acTOT, HE BKIIFOUYAOIIHIA YKA3aHHBIN BBIIIE AUAIMTA30H YACTOT:
0,265 mxA/m B 30 M (—11,5 nb nbmMkA/M B 30 M)

3.3 HeneBoii npenea U3JIy4YeHust st OBbITOBBIX npuéopos,
B KOTOPbIX HCIOJIb3YeTCsl TEXHOJIOTHSI HA OCHOBE MATHUTHOM MHIYKIUH

OpHEHTHPOBOYHEIH LIENeBOH Mpees MU3TydyaeMoro myma st quamazoHa dactor bI1D Obul mpeanoxeH Ha
OCHOBE PE3yJbTAaTOB M3MepeHUsl pa3paboTaHHbIX crucTeM bIID. OpreHTHpOBOYHBIN Tpenen MU3TydaeMoro
mymMa JUisl Ipyroro Iuamna3oHa 4acTOT ObUI NMPEIUIOKEH Ha OCHOBE perjamMeHTa paauocBs3u AnoHuw,
MNPpUMCHACMOI0 B OTHOIICHUM HWHAYKIIMOHHOI'O O6OPYILOB21HI/ISI OJid  OPUTroTOBJICHUA IMHUIIU KAk
pacnpocTpaHeHHOMN 00JaCTH MPUMEHEHUS MAarHUTHOW MH]TYKITUH.

1) OpHEeHTHUPOBOYHBIN 1EJIEBOI MpeIes U3Iy4aeMoro UIyMa 1o 3JIEKTPHUECKOMY OO0
a) Jlmamason vactot BIID (1uana3oH 4acToT, UCIOIb3YEeMbI JUTS TIepeaadn SHEPTUH):
1 mB/m B 30 M (60 nbmkB/M B 30 ™)
b) Muamason wactor 526,5-1606,5 I'11:
30 MxB/m B 30 M (29,5 nbMkB/Mm B 30 ™)
C) /Imama3oH 4acTOT, HE BKIIOYAIOIINI yKa3aHHbIH BBIIIE TUANA30H YacTOT:
173 mxB/m B 30 M (44,8 nbmkB/M B 30 M)
2) OpueHTUPOBOYHBIN LENEBOU MPEAEIT U3Iy4aeMOro IIyMa [0 MarHUTHOMY I1OJIO
a) Jwmamason gactot BIID (Auama3oH 4acTOT, UCIIOMB3YEMBIH IS TIEpPeJadd SHEPTHH):
2,66 MmxA/™m B 30 M (8,5 nbMkA/M B 30 M)
b) HMuamason wactor 526,5-1606,5 I'1:
0,0796 mxA/m B 30 M (22,0 nbMkA/M B 30 M)
€) Jluama3oH 4acToOT, HE BKIIFOUAFONIMIA YKA3aHHBIN BBIIIE AUAITa30H YaCTOT:
0,459 mxA/m B 30 M (—6,7 1bMKA/M B 30 M)

3.4 LeneBoii mpemes  W3dAy4YeHWs  JAJAA  MOOMJIBHBIX M TNEPEHOCHBIX  YCTPOWCTB,
B KOTOPBIX HCMOJIb3yeTCHA TEXHOJOTHS HA OCHOBE eMKOCTHOI CBSI3U

OpHEHTHPOBOYHEIH 1IENeBOH MpeeNl UITydaeMoro myMa Julst [uamnazona 4actot bI1D ObuT npeanoxeH Ha
OCHOBE PE3yJIbTaTOB M3MEpeHusi pazpaboraHHbix cucteM BIID. OpueHTHPOBOYHBINA NpeAen H31ydaeMoro
urymMa JUisl JIpyroro Juana3oHa 4acToT ObUI NPEJUIOKEH Ha OCHOBE perjlaMeHTa paauocBs3u SnoHuw,
MPpUMEHACMOIr0 B OTHOIICHUMW HWHAYKIIUOHHOI'O 06Op}IIIOBaHI/I$I IJI4  OPUTrOTOBJICHUA IMHUINU  Kak
pacnpocTpaHeHHON 00JacTH MPUMEHEHHS MarHUTHOH MHITyKIIHH.

1) OpueHTHPOBOYHBII 1IEJIEBOH TIpeies N3IyYaeMoro IIIyMa 10 3JIEKTPHIECKOMY OO
a) Jwmamason gactot BIID (Auama3oH 4acTOT, UCIIONB3YEMBIH IS TIEPeJaun SHEPTHH):
100 mxB/m B 30 M (40 nbmMkB/m B 30 M)
b) Muamason wactor 526,5-1606,5 I'11:
30 mxB/m B 30 M (29,5 nbMkB/M B 30 M)
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C) Jlmama3oH 4acTOT, HE BKJIIOYAIOIINH YKa3aHHbIM BBIIIE qUAa30H YaCTOT:

100 mxB/m B 30 M (40 nbMkB/M B 30 M)
2) OpueHTHPOBOYHBIH LIEIEeBOH NpeAes U3IydaeMoro IIyMa II0 MarHUTHOMY IOJI0

a) Jlmamazon yactot BIID (nuana3oH 4acToT, UCMIOIB3YEMBbIH JUIs TIEPEAaYH SHEPTUH ):
0,265 mxA/m B 30 M (—11,5 nbmMkA/M B 30 M)

b) Muamason wactor 526,5-1606,5 kI'11:
0,0796 mxA/m B 30 M (22,0 nbmMkxA/m B 30 M)

€) /luama3oH 4acTOT, HE BKIIFOUYAOIIMIA YKA3aHHBIN BBIIIE AUAITA30H YACTOT:
0,265 mxA/m B 30 M (—11,5 ntbmMkA/M B 30 M)

4 Pe3yabTaThl H3MepeHHs U3/1y4aeMOro HyMa U IIyMa NPOBOAUMOCTH

[IpuBonsATCST pe3yabTaThl W3MEPEHHS H3IY4aeMOro IIymMa W IIyMa HOPOBOAMMOCTH M ONHCHIBAIOTCS
COOTBETCTBYIOLIME HU3MepeHusa s Kaxaol cucteMbl BIID. M3mepsembie cuctemsl BIID sBusroTcs
WCIIBITATENIEHBIM 000pyIOBaHHEM U 000pyIOBaHHEM Ha 3Tare pa3paboTKy.

4.1 Pe3yabTarsl n3mepenusi cucreM BIID, npennazHayeHHbIX 14151 3apsaaku DM

1) Oomme cBeneHust 00 NCNBITATEIBLHOM 000PYA0BAHUH

Jns mgaHHOrO uW3MepeHHs ObUIM IOATOTOBIEHBI JBa SK3EMIUIIpa MCIBITATEIBHOTO 000pYyIOBaHUS,
nokazanHele B Tabmuie A3-1. B ucnerrarensHom oGopynmoBannu A yacrora BIID paena 120 x['m u
WCTIONB3YIOTCSL  IJIAaHApHBIE KPYroBBIE TMepefaromias W TNpUeMHass OOMOTKH. B wucmbITaTensHOM
obopynoBanuu B gactora BIID paBHa 85 k'l W MCHONMB3yrOTCS OOMOTKH COJCHOMIHOTO THMA Kak B
nepeaaTurke, Tak U B mpuemMHuKe. Kpome Toro, ucmeitarensHoe ob6opynoBaHue B Bkiro4aeT ycTpoiicTBa
JUIs. TIOAABJICHUSI TAPMOHUYECKHUX COCTaBIIsitomMX 4yacTtoThl BI1D Gonee Beicokoro mopsiaka. dororpadun
KOKIOTO DJK3EMIUISIpa WCIBITATEIhHOTO OOOPYINOBaHWSA TNpuWBeNeHHI Ha pucyHKax A3-9 u A3-10
COOTBETCTBEHHO.

TABJIMLIA A3-1

Oo0wmme ceeneHust 00 HCNBITATEIHLHOM 000PYAOBAHUM 1JIs1 3apsAaKd DM

Cuctema BIIO 3apsaxa OM
Texnonorus BITD MarauTtHsI pe3oHaHC
Yacrora BIID Ucnerrarensaoe obopymoanue A 120 k[

UcnwitatensHoe obopynoBanue B 85 kI'1y

Ycnosust BIID MormaocTs nepeaayu 3 kBt
Paccrosnue nepenauu suepruu 150 mm
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PUCYHOK A3-9

HcnbiTaTensHoe 000pya1oBanne A

P

Vmurammst Ky30Ba aBTOMOOWIS

Ilepenatomias 0OMOTKa (TUIaHAPHOTO KPYTOBOTO THIIA)

Report SM.2303-A3-09

PUCVYHOK A3-10

HUcnbiTaTenbHOe 000pyaoBanue B

Wwmuranms Ky30Ba aBTOMOOWIS

BouipsiMutess ¥ coracyromas ners
IMepenaromas 0OMOTKa (COJICHOUJHOTO THIIA)

Report SM.2303-A3-10

2) Pe3y1bTaThl H3MEpeHHUs H3JIy4aeMoro myma

W3mepenust u3imydaeMoro Iryma OT KaXA0ro SK3eMIDISpa UCIBITATEIbHOTO 00OPYIOBaHHUS MPOBOJAUINCH B
JKpaHMpPOBaHHOH 0e33x0BoM  kamepe. PaccrosHue wu3mepenuss cocrasiaser 10 M. I[IpuBoaurtcs
HaIpPsOKEHHOCTh MO Ha pacctosHuM 30 M, KOTOpas IMONydaeTcsl MO CIEAYIONEMY MpaBWIy Nepecdera,
ONyOJIIMKOBAaHHOMY B PETJIAMEHTE PaIMOCBSI3U SnoHuu.

[Koadduument ocnabneHus ¢ yueToM u3MeHeHHs paccTossHu uameperus ¢ 10 m 1o 30 m]
Yactotel HIKE 526,5 K11 1/27
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526,5-1606,5 xI'1; 1/10
Yacrorsl Beie 1606,5 k' u go 30 MI'n: 1/6

Pesynbrarsel u3amepenust B auamnazone 4actot ot 9 k' qo 30 MI'1y mokaszansl Ha pucynkax A3-11 u A3-12.
Ha pucynke A3-13 nmpuBoAWTCS pe3ynbTaT U3MEPEHHS TApPMOHHUYECKUX COCTABJISIONIMX OoJiee BBICOKOTO
MopsiiKa  JUTSl  KaXKJOTO DK3EMIUIApAa HCIBITATeIbHOTO 00OpYAOBaHHS. Pe3ymbTaThl 3THX HW3MEpPEHUN
MOKA3bIBAIOT, YTO MCIBITATEIEHOE 000pyI0BaHHe B yJI0BIETBOPSAET OPUEHTUPOBOUYHOMY IIEJICBOMY MPEACITY
n3yyaeMoro Iryma. McmeiTaTenbHOe 000pyZOBaHHUE A yIOBJIETBOPSET OPHUCHTUPOBOUYHOMY IICIICBOMY
npeneny st 4actoTel BIID m He ymoOBIETBOpSET OPUEHTUPOBOYHOMY IIEIEBOMY MpEIeNy JUIsl JPYroro
nuana3ona 4actoT. OMHAKO MPEACTABIISCTCS, YTO MPU BKIIOYCHHH IMOAXOJANIMX YCTPOWCTB MOJABICHHS
BBICOKOYACTOTHOT'O IITyMa MOXKHO JIOOUTKCS COOJTIOICHYSI OPUEHTUPOBOYHOTO IIEIEBOTO Tpeea.

Pesynprarer n3mepenus B quamasone gactot ot 30 MI'm no 1 I'T'm moka3ansr Ha pucynkax A3-14 n A3-15.

PUCYHOK A3-11

H3nyyaemslii liyM HcnbITaTe1bHOT0 06opynoBanus A (9 kI'u — 30 MI'u, nuxoBoe 3HaYeHHe)

60
—— MarnutHoe nosie Hx
40 ~— MarnutHoe 1osie Hy
=
2o~ 3
B2 Ilym ot apyroro oGopya0BaHus —— TleneBoii npenen
2% 20
E=
=5
o
iz I
5E | ”I
S E
TR
=
g8 -20
5 &
o
jasi
-40
-60
1xl'u 10 k' 100 kI'g 1 Ml 10 MI'n

Yacrtora

Report SM.2303-A3-11
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HanpsiskenH oc T Mar HITHOTO T10JISt

Haﬂpﬂ)l(eHHOCTb MAarHuMTHOIO I10JIst

Hapaccrotunu 30 M (1bMkA/m)

Otyer MCI-R SM.2303-2

PUCVYHOK A3-12
M3ay4daemblii IIyM HCNBbITaTeIbHOIO 00opyaoBanus B (9 kI'u — 30 MI'u, nukoBoe 3HaueHuUe)
60

Iym ot apyroro o6opyaoBaHus ~— MarnuTHO€ 1osie Hx

-

N
o

~— MarnutHoe nosie Hy

—— IleneBoii npenen

N
o

o

|
[\
(=]

—40

-60
1kl 10kl 100kl 1 MI'g 10MTI'g

Yactora

Report SM.2303-A3-12

PUCVYHOK A3-13

Pe3yabTaThl H3MepeHNs TADMOHHYECKHX COCTABISIIOINNX Dojiee BHICOKOTO MOPSIAKA
(KBa3HIIMKOBOE 3HAYEHHE)

80
70 e P
0 HWcnsirarens
- W
Z 50
iz B Yacrora BIID
= 40
S
E 30
;j 20 25 3-4 L
g . £l .
S 10
= " 4-5 =i
0 2-9 3 .
4-5 Sest
-10 PS 7-2
*
-20
0 100 200 300 400 500 600 700

Yacrora (xI'LI)

Report SM.2303-A3-13
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PUCYHOK A3-14
H3zayyaemblii miym ucnbiTateabHOro ooopyaosanusi A (30 MI'n — 1 I'T'u, nukoBoe 3HaYeHHe)
80 :
== DnexTpuueckoe none Ex

0 ~ DnexTpuuecroe noseEy

[=2)
(=]

W
(=]

w
(=}

Ha paccrosHun 10 M (1BMKA/M)
S IS
S S

Haﬂp}{)l(eHHOCTB NCKTPUYECCKOTO MMOJIsA

10 100 1000

Yacrora (k')

ReportSM.2303-A3-14

PUCVYHOK A3-15

H3nyyaemslii liyMm ucnbITaTebHOT0 o6opynoBanus B (30 MI'u — 1 I'T'u, nukoBoe 3HaYeHHe)
80

s JniekTpHYCCKOE NoNe Ex

70
s DriexTpHucckoe none Ey
60
50
40

30

HanpsikeHHOCTb 2JIEKTPHYECKOTO OISt
Ha paccTosinuu 10 M (1BMKA/M)

20

10 100 1000
Yacrora (MI'n)

Report SM.2303-A3-15

3) Pe3ynbTaThl H3MepeHUs HIyMa MPOBOAMMOCTH

PesynpTaTel u3MepeHus IiymMa mpoBoguMocTH B auanazoHe 4dactoT oT 30 MI'm nmo 1ITu mokasaHsl
Ha pucyHkax A3-16 u A3-17.
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PUCVYHOK A3-16

IIIyM npoBOAMMOCTH HCHBITATEIbHOr0 000pyaoBanusa A (9 kI'u — 30 MI'n, nukoBoe 3HaYeHHE)
120

—
(=3
(=]

o0
(=]

40

20

Harnpsikenue myma npoBoaumocti (1bMkB)
=N
S

1 k' 10 k' 100 xI'x I MI' 10 MI'g

Yactora

Report SM.2303-A3-16

PUCYHOK A3-17

IIIyM npoBOAMMOCTH HCHBITATEIbHOr0 00opyaoBanus B (9 kI'uy — 30 MI'u, nukoBoe 3Ha4YeHHe)
120

100
80
60

40

20

Hanpsiskenue mryma npoBoaumoctd (1 bvkB)

1 k' 10 xI'x 100 k't 1 MI'y 10 MI'g

Yacrora

ReportSM.2303-A3-17

4.2 Pe3yabTaThl U3MepeHust s MOOUJILHBIX " NMEePEeHOCHBIX YCTPOIiCTB,
B KOTOPBIX MCMOJIb3YeTCsl TEXHOJOTHSI HA OCHOBE MATHHTHOTO pe30HaHca

1) OO0mrue cBeeHNs 00 HCIBLITATEIHLHOM 000Py10BAHUM

B Tabnume A3-2 npuBeneHsl oO0mue CBEJACHHS 00 HUCHBITATEILHOM OOOPYIOBAaHWUW JUIsi MOOWIBHBIX W
MEPEHOCHBIX YCTPONCTB, B KOTOPBIX MCIOIb3YETCs TEXHOJIOTHsI Ha OCHOBE MarHMTHOIO pe3oHaHca. Yacrora
BIID paBua 6,78 MI'. Ha pucynke A3-18 wn300paxkeHa THIIOBas CTPYKTypa OOMOTKH ISl JIaHHOIO
WCIBITATEIILHOTO 000PYA0BaHUS.

JlanHast CTpyKTypa OOMOTKHM HaxOIUTCS BHYTPH H3MEPSIEMOT0 MEPEHOCHOTO YCTPOHCTBa. MOIIHOCTH
nepeaayd  JaHHOTO HCIBITATeNIbHOTO 00opynoBaHust cocraBisieT 16,8 Br. B mpuBeseHHBIX HUKe
pe3yibTaTax M3MEpPeHHsl MOIIHOCTh Imepeaauu npeobOpasopana B 100 Br, a paccrosHue wu3MepeHHUs
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nepecuntano B 30 M ¢ ucnoabp3oBaHueM Kod(duimenTta nepecyera, ykazanHoro B myHkTe 4.1 (2). OtmeTtm,
9TO HCTBITATEIbHOE 000PYIOBAaHHE HE COJACPXKUT YCTPOMCTB IOJABICHUS TapMOHHYECKUX COCTABIIIOLINX
gactoTsl bI1D Goee BEICOKOTO MOpsIIKA.

TABJIALIA A3-2

OO01mue cBegeHUsI 00 HCIBITATEILHOM oﬁopyz[OBamm JJISI MOOUJTbHBIX H NMEePEHOCHbIX yCTpOﬁCTB,
HCMOJIb3YHOUIUX MArHUTHbIH pe€30HaHC

Cucrema BI1D MoowmisHbIe yeTpoiicTBa 1 UT-ycTpoiicTBa
Texuonorus bI1D MarHuTHbIN pe30HaHC
Yactota BIID 6,78 MI'ig
Vcenosus BITD MorusocTh nepenauun 16,8 Br
PaccrostHue nepenaun SHEPrUM HECKOJIBKO CAHTIMETPOB

PUCVYHOK A3-18

Tunopas cTpyKTypa 00MOTKH MCIIBITATEILHOI0 000PY/10BAHUS /ISl MOOHJIBHBIX U IEPEHOCHBIX YCTPOKCTB,
HCIOJIL3YIOLIUX MATHUTHBIN pe3oHaHC

ITpuemnas oOMoTKa

PY-kabeib, M0ABOAMMBIIA 110 x 110 mm

K TIpHEMHOI 00MOTKe

PY-xabeb, M0ABOIUMBIIA
K nepenatoniei ooMoTke

Report SM.2303-A3-18

2) Pe3ynabTaThl H3MepeHUs U3,1y4aeMoro myma

W3Mmepenusi u3imydaeMoro miyma OT HCIBITATEIBHOTO OOOPYAOBaHHS NPOBOAWINCH B 3KPaHHUPOBaHHON
0e33x0BOM Kamepe. Pe3ynbTarel uamepenus B auamnazone yactot ot 9 kI'1 1o 30 MI't, ot 30 MI'p o 1 I'Tt
u or 1T mo 6 I'Tu nokasansl Ha pucynkax A3-19, A3-20 u A3-21 coorBercTBeHHO. Kpome Toro,
Ha pucyHke A3-22 MpUBOAMUTCS PE3yNbTAT HM3MEPEHUS TapPMOHHUYECKHX COCTABISIOMIUX OoJiee BBICOKOTO
MOpsiIKa AaHHOTO HCIBITaTeIbHOro obopynoBanus. [lo pesynbraTaM 3THX HW3MEPEHHUH YCTAHOBJIEHO, UTO
JaHHOE HCIBITAaTeIbHOE O0OpYyNOBaHME YIOBJIETBOPSET OPHUEHTHPOBOYHOMY LIEJIEBOMY IHpeaeiy
n3nyyaemoro myma s dactoTel BIID. Kpome Ttoro, mpusnano, uro Ha uactorax Bbime 1 I'Th mym
W3ITY4YEHUs] OTCYTCTBYET.
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Hamnpsike HHOCTS Mard uTHOTO TIoJist Ha pacctostiun 30 M (IbMKA/M)
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PUCVYHOK A3-19

H3zinyyaemblii mym ucnbiTaTeabHOro o6opynosanus (9 klI'u — 30 MI'u, nmkoBoe 3HavyeHue)

60
e MaruutHoe mosie Hx
40 ~ MarnutHoe nose Hy
= [leneBoii mpenen
20
0
-20
-40
—60
1 kI 10 xI'1g 100 xI'g 1 MI'n 10 MI'n
Yacrora

PUCVYHOK A3-20

Report SM.2303-A3-19

H3ayyaemplii yM HenbITaTesIbHOTO 060pyaoBanus (30 MI'u — 1 I'T'u, nukoBoe 3HaYeHHE)

Hanpsi>keHH ocTh ane KTpud ecKoro nouist Ha p accrosHuu 30 M (abmkB/m)

80
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40

30

20

10

10 MI'n

=== DnekTpuyeckoe mnosie Ex

=~ Dnextpuyeckoe nosie Ey

100 MI'ig
Yactora

1TTu

Report SM.2303-A3-20
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PUCVYHOK A3-21

M3ay4yaemblii IIyM HCNIBITaTeJIbHOTO 00opyaoBanus (1-6 I'T'u, nukoBoe 3Ha4enue)

80

70 :
—— Drektpuueckoe nojeEx

60 [
— DOnektprueckoe noneEy

50

40

30

20

10

Hanpsikenr oc b ame KTpid eckoro moiist Ha p accrosun 30 M (1bmMkB/m)

Yactora (I'T'm)

Report SM.2303-A3-21

PUCVYHOK A3-22

Pe3ynbTaThl H3MepeHHsi FTADMOHHYECKHX COCTAB/ISIIOINUX §oJiee BHICOKOr0 MOPsSIAKA
(KBa3UNMMKOBOE 3HAYEHHE)
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2 00
§ 0 5 10 15 20 25 30
Yactora (MI'm)
Report SM.2303-A3-22
3) Pe3yabTarhl n3MepeHusi IIyMa NPOBOAUMOCTH

PesynbraTel u3MepeHus IrymMa MpoBoguMocTH B auamnazoHe 4dactoT oT 30 MI'm nmo 1ITu mokasaHsl
Ha pucyHke A3-23.
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PUCVYHOK A3-23

IITyM nNpoBOAUMOCTH HCHBITATEIbHOr0 000PYy/0BaHUSA
(9 kI'y — 30 MI'u, nUKOBOE 3HAYEHHE)
120

100
80

60 |

40

20

Hanpsokenue mryma nposoaumocty (1bMkB)

1 k' 10 k' 100 xI'x 1 MI'n 10 MI'y
Yactora
Report SM.2303-A3-23
4.3 Pe3yabTaThl m3MepeHusi I ObBITOBHIX NMPUOOPOB, B KOTOPBIX HCMOJb3YeTCH TEXHOJIOTHS

HAa OCHOBE MATHHUTHOM HHAYKIUHA

1) OO0umue cBegeHNs1 00 HCIBITATEJILHOM 000py10BAHUM

B Tabnuie A3-3 npuBeneHbl 00IIKe CBECHHS 00 UCIBITATEIILHOM 000pYyIOBaHUHM JIJIsi OBITOBBIX IPUOOPOB,
B KOTOPBIX UCIOIB3YETCS TEXHOJIOTHS HA OCHOBE MarHUTHOM MHIyKIuU. B 3T0it cucreme BIID umerotcs ase
CTPYKTYpBI OOMOTOK, MoKa3aHHbIe Ha pucyHke A3-24. Yacrora BI1D paBna 23,4 k' u 94 x['u. MomnocT!
nepenaun paBHbl 1,5 kBT ams ucneitatensHoro obopymoBaHus A u 1,2 kBT 118 MCHBITaTeIbHOTO
obopynoBanuss B coorBercTBeHHO. PaccrosiHne w3mepenus mnepecuntaHo B 30 M C UCIOJIb30BaHHEM
koad¢uimenTa miepecyera, ykazaHHoro B nyHkTe 4.1 (2). OTMmeTHM, 4YTO O3TH JBa JK3EMIUISApa
WCIIBITATENIFHOTO 00O0PYZOBaHUSl BKIIOYAIOT YCTPOMCTBAa MONABICHHUS TapMOHHYECKHX COCTAaBIISIOIINX
gactoTsl bI1D Gosee BrICOKOTO TIOpsAKA.

TABJIMLIA A3-3

Oomme cBefeHust 00 NCNBITATEIHLHOM 000PYAOBAHUM JJIsl OBITOBBIX IPHOOPOB,
HCNOJIB3YIOIUX MATHUTHYI0O HHAYKIAIO

Cuctema BIID briTOBBIE IPHOOPEI

Texuomorusa BIIO TexHoyorust Ha OCHOBE MAarHUTHON MHIYKLIUU

Yacrora BIID HcnerrarensHoe obopynoBanue A 23,4 k[
Hcnerratensaoe obopynosanue B 95 kI

Ycnosust BIID MorHoCTh nepenadn (UCTbITaTeNnbHOEe 000pyI0BaHuE A)
1,5 kBt
MourHoCTs nepenayuy (McIbITaTeIbHOe 000pynoBaHne B)
1,2 kBt

Paccrosaue nepeaayu SHEpTruu MeHEES 1cm
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PUCVYHOK A3-24

TunoBble CTPYKTYpPbl 00MOTKH HCIIBLITATEILHOT0 000PY10BAHUS /i OBITOBBIX NIPUOOPOB,
B KOTOPBIX HCIO/Ib3YyeTCsl TEXHOJIOTHsI HA 0CHOBE MAarHUTHOMH MHAYKIUH

# Crpykrypa 0GOMOTKH HCTIBITATEJILHOTO 06OPYI0BaHH A En. mam.: M
5 IIpuemnas
O maxosble T — - OOMOTKR g | —
0OMOTKH HC- 0 . _ 4
HOIb3yIoTCS O = 1 e = =0 —— 1
JULSL TIe peladn 2 IMepenaromast
u TipueMa obmoTKa
¥ CrpykTypa 0OMOTKH HCTIBITATENLHOTO 060PyI0BaHms B En. v3m.: M
| Buz cBepxy | | Bz cOoky
IIpnemuas
........................... obmorka ______
IIpuemnast E E
ooworca 1 (- — —
. ———
i i
! Tepenatormas | 1200 Br (300 Br x 4) 1
: 06MOTKa e e e G e e . ——— = = ———————
Tlepenaromias
1200 Br (300Br x 4) o6MoTKa
* MarsuTHbIi MarepHall KpemuTcs BO3JIe Mepefaroleil 1 NpueMHOH 00MOTOK

Report SM.2303-A3-24

2) Pe3ynbTaThl H3MepeHUs U3/1y4aeMoro myma

W3mepeHust u3mydaeMoro myma OT KaXIOr0 SK3EMIUISIpa HUCHBITATEIbHOIO 000pYAOBaHUS MPOBOJUINCH B
9KpaHUPOBAHHOW 0e33X0BOH Kamepe. PesynmpTathl m3Mepenus: B auanazone 4dactor oT 9 k['m go 30 MI'mg
Mmoka3zaHbl Ha pHUCyHKax A3-25u A3-26 st KaxJIoro SK3eMIUIIpa HCIBITATEIBHOIO 000pYyIOBaHMS.
Wsmepennst B auamasoHe vactor oT 30 MI'm mo 11T nmpoBoamnuch TONBKO sl MCHBITATEILHOIO
oOopynoBanust A. [lanHblidi pe3ynpTar nokasaH Ha pucyHke A3-27. Ilo pesynbratam 3THX H3MEpEHUI
YCTaHOBJICHO, YTO OTH  JIBa OK3EMIUIIpa  HCHBITATEIBHOTO  OOOPYIOBAaHUS  yJOBJIETBOPSIOT
OpUEHTUPOBOYHOMY IIE€JIEBOMY TMpeIeNy H3IydaeMoro iryma ajist yactotbl BIID u Gonee BRICOKMX YacToT.
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PUCVYHOK A3-25

H3ny4yaemblii IIyM HCNIBITATEJILHOIO 000PY10BAHUS A
(9 xI'y — 30 MI'u, KBa3UNMKOBOE 3HAYEHHE)
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PUCVYHOK A3-26

Report SM.2303-A3-25

H3ny4yaemblii IIyM HCIIBITATEJILHOI0 000pyoBaHus B
(9 xI'y — 30 MI'u, KBa3UNMKOBOE 3HAYEHHE)
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Report SM.2303-A3-26
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PUCVYHOK A3-27

H3ny4yaemblii IIyM HCNIBITATEJILHOIO 000PY10BAHUSA A
(30 MI'y — 1 I'T'u, KBa3UNMKOBBIH YPOBEHD)
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. HcenbiTatenbHoe
obopyroBanue A
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HanpsokenHoc s 1€ KTpH yeckoro noist (abmkB/m (10 m))

20 .
0
30 MI'n 100 MI'y 200 MI'q 400 MI'y 600 MI'y 11T
YacTtora
Report SM.2303-A3-27
3) Pe3yabTarhl H3MepeHus: LIyMa IPOBOAMMOCTH

Pesynprarel m3MepeHHs IIymMa MPOBOAMMOCTH B muama3oHe 4actoT oT 9kl mo 30 MI'm moxazaHsr
Ha pucyHke A3-28.

PUCVYHOK A3-28

IIIyM npoBOAMMOCTH UCHBITATEIBHOI0 000PY10BAHHUA A
(9 xI'y — 30 MI'u, KBa3UNMKOBOE 3HAYEHHE)
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4.4 Pe3yabTaThl U3MepeHust ans MOOHJIBHBIX " NepPeHOCHBIX YCTpOiicTB,
B KOTOPBIX HCIOJIb3YeTCsl TEXHOJIOTHSI HA OCHOBE eMKOCTHOI CBSI3H

1) Oo0mme cBeneHust 00 NCNBITATEIBLHOM 000PYA0BAHUH

B Tabnmme A3-4 nmpuBeneHsl oOmiue CBeAeHHWS 00 HWCHBITATENIFHOM OOOPYIOBaHWU TSI MOOWIBHBIX W
MEPEHOCHBIX YCTPOWCTB, B KOTOPBIX HCIIONB3YeTCS] TEXHOJOTHS Ha OCHOBE EMKOCTHOM CBSI3H.
Ha pucynkax A3-29 u A3-30 nzo0paxxeHbl HCIIBITATENbHOE 000pYyI0BaHUE ISl JAHHOTO U3MEPEHUs U OJI0K-
cxema cuctembl BIID coorBerctBenHo. Yacrora BIID paBna 493 x['m. MomrHoCTs mepenadn COCTaBISET
MakcumyM 40 Br. OTMmeTuM, 4TO AaHHOE HCIBITATeIbHOE OOOPYAOBaHHE COOTBETCTBYET MAaKCHMAallbHO
BO3MOXXHOMY KOJNHWYECTBY TpeOOBaHMI K KOMMEpPYECKMM NpPONYKTaM, B TOM 4YHCIE€ K KOHCTPYKLHH
3aIIUTHOTO JKpaHa I TIOJABJICHHS H3IIyYCHUS W TapMOHHYECKMX COCTABIIIOIINX Ooyiee BBICOKOTO
HOpS/IKA.

TABJIMLA A3-4

OO01mue cBeeHUsI 00 HCIBITATEILHOM 060PYHOBaHHH JJISI MOOUJTbHBIX M NMEePEHOCHbIX yCTpOﬁCTB,
B KOTOPBIX HCHTOJB3YETCH TEXHOJIOTUS HA OCHOBE €MKOCTHOI1 CBSI3H

Cucrema BIID MoObwmisHBIE yeTpoiicTBa u yetpotictea UT

Texnonorus BITO CBSI3b TI0 IEKTPUIECKOMY TOITIO

Yacrora BIID 493 k'

VYcnosus BITD MomrHocTs repenagn makcumym 40 Bt
Paccrosinue nepenauun sHepruu 2 Mm

PUCVYHOK A3-29

HcnbiTaTesbHOE 000py10BaHKe 1151 MOOMJILHBIX M IIEPEHOCHBIX YCTPOICTB,
B KOTOPBIX HCIOJIb3YeTCSl TEXHOIOTUS HA OCHOBE €eMKOCTHOI1 CBSI3H

Ilepenaua
SHEPruu

A nanep niepe- L300 Mm
MEHHOTO TOKa

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

Buiok-cxema cucremsbl BIID 1u1si MOOMJIBHBIX M IIEPEHOCHBIX YCTPOIHCTB,
B KOTOPBIX HCIO/Ib3yeTcsl TEXHOJIOTHSI HA OCHOBE €eMKOCTHOM CBSI3H

Ananrep niepe-

MECHHOIL'O TOKa

Bxox o
TOCTOSTHHOMY TOK

2)

W3mepenuss wu3iyyaeMoro InmymMa OT JAaHHOTO HCIBITaTeNbHOIO OOOPYZOBaHMSA IPOBOIWINCH B
0BOI1 kKamepe. Pe3ynbTaTsl m3mMepenus B nuamnazoHe yactot ot 9 kI'n qo 30 MI'h, ot
30MI'n o 1 Ty ot 1 I'Ty mo 6 I'T'y moka3auel Ha pucyHkax A3-31, A-32 u A3-33 COOTBETCTBEHHO.
Kak mokaspIBaloT pe3ysbTaThl U3MEpPEHHs, NpUBEACHHbIC HAa pUCcyHKe A3-31, u3mydaeMblil IIyM MEHbILE
OpUEHTUPOBOYHOTO IIEJIEBOTO Mpeesia, YTO MOXKET OBITh CBSI3aHO C HCIOJIB30BAaHHEM CPEJICTB MOJIABICHUS

SKPaHUPOBAHHOU 0€33X

W3JIy4YEHHUS.

Biiok OnexTpon
',I'F . Mouynb nprueMHHKA
TloBbImIaroImii AN [Moxmwxkaroumii H Bempsimis-
TpaHchopmarop, TpaHcopMarop |  Iomas Lelb
¢
Perynstop
Hanpsi ke HAS
Snexrpon TIOCTOSTHHOMY TOKY ¥
ellgneaoe.,
YCTpPOHCTBO

Report SM.2303-A3-30

PesynbTaTrhl H3MepeHUs U3J1y4aeMOro myma

PUCYHOK A3-31

H3nyyaemsrii mym (9 kI'n — 30 MI'y, nukoBoe 3HaYeHHe)
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PUCVYHOK A3-32

M3ayyaemsbrii mym (30 MI'y — 1 I'T'n, nnkoBoe 1 KBa3UIIMKOBOE 3HAYEHHE)
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PUCVYHOK A3-33

H3ny4yaemslii mym (1-6 I'T'u, nukoBoe 3HAYEHUE)

=
£ AHTEHHA TOPH3OHTAIIBHAS e [[HKOBOC 3HAUCHHE E AHTEHHA BEPTHKAJIBHAS s [[1{KOBOC 3HAYCHIHE
5 =
5100 v y gty . £ 1100
Q 3 8 :
§ 9! ! : | et td B, 55 | !
= : 8 :
80 : - + . ) S S T 80 - 4 -

5 o el
B ’,;\705 + - - . tbttd 2 270

¢ =
5 é 60 ‘ 4 4 { ! é A60 - |
5 :
g %50 - . . . . 4 QE) %50 . . . +
;‘;40 —— Q-—ﬂwﬂr\M g‘;“ﬂ e """‘M
% 3073 - - - . - - - dod 5 30 § . + . 4 . . . +

| pA
A 2
5 20 : . 4 . poteed B 20 - . 4
<} ; =
£ 10 4 : e s S B [~ T
% 0! g 0"
g 1000 2000 3000 4000 5000 6000 & 1000 2000 3000 4000 50006000
- &

Yacrora (MI'n) Yacrora (MI'n)

Report SM.2303-A3-33



106 Otyer MCI-R SM.2303-2

3) Pe3ynbTaTel H3MepeHus MIyMa MPOBOAMMOCTH

Pesymprarel m3MepeHHs] IIymMa MPOBOAMMOCTH B nauamna3zone 4actoT oT 9 kl'm mo 30 MI'm moxazaHsr
Ha pucyHke A3-34.

PUCVYHOK A3-34

[IIymM npoBoAMMOCTH HCHILITATEILHOTO 060PY10BAHUS
(9 xI'y — 30 MI'u, NHKOBOE U KBA3MITHKOBOE 3HAYEHHE)
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IIpunoxenue 4

HN3mepenns cucrem BIID st TaxkebIX 3jieKTpoMoOWIIel, mpoBeaeHHbie B Kopee

Pe3yabTaThl NI3MepeHHii 3JIEKTPOMATHUTHBIX OMeX 0T MOIIHBIX cucTteM BITD
JJISl TAKEJbIX 3JIEKTPOMOOHIIei

1 YciaoBusa ucnbITAaHUM

11 Onucanue UCNbITATEJILHOH IIOMAAKH

Cpena, B KOTOpPOW MPOBOAWJINICH HCIIBITAHWS MOIMHBIX cucTeM bBIID mis TsokenmpIx 3mekTpomoOmieit
(BII2-ODM), ¢ mpeobpa3oBaTenieM SJEKTPO’HEPTHM W JIMHUSAMHU DJIEKTpoIllepelayd IOoKa3aHa Ha
pucynke A4-1. Ha pucynke A4-2 moKka3aHbl 4YeThIpe pa3HBIX pACCTOSHHUS HW3MEHEHUs, TpeOyemble
IJTS1 UCTIBITAHUH.

PHUCYHOK A4-1

OKpecTHOCTH UCNIBITATENLHO MIomaaKu (B ropoae I'ymu)

HanpskeHHOCTh MarHUTHOTO TIOJIS U3MEPSETCS C UCTIOJIB30BAaHUEM PAMOYHOM aHTEHHBI Ha YETHIPEX Pa3HBIX
paccrosHusix ot bIID-aBrobyca mnpu (¢uUKCHpOBaHHOW BBICOTE AaHTEHHBI 1,5 M, Kak IOKa3aHO
Ha pUCyHKe A4-2.
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PUCVYHOK A4-2

YcraHoBka AJI1 U3MEPEHUS HA YEThIPEX PA3HBIX PACCTOAHUAX B X0/€ HCIBITAHUI

1,5m

- 10Mm,30Mm,50m, 100 M ——»

10 M — 3TO 3TAJIOHHOE PACCTOSHHE, TMONYUYEHHOE METOJAOM MPOOHBIX M3MepeHui. OMHAKO IS MPOBEPKH
YCJIOBHIA MCIBITAHHM, CBA3AHHBIX C OMPEICIICHUEM BO3JCUCTBUS, OHU TAK)KE MPOBOMIMCH HA PACCTOSHUIX
30 M, 50 Mmu 100 M.

CrpaBounsiii  okymeHT: I[EC 62236-2.2008 ")Kene3HOHOpOXXKHBIE CHCTEMBI — 3JIEKTPOMAarHUTHas
coBmecTMOCTh". HacTs 2.

Pamounas antenHa pabotaer B muamasoHe yactoT oT 9 kI'm mo 30 MI'nm, a ee mosjoxeHHE MOXKET OBITh
BEPTHKAIBHBIM C OPUEHTALIMEH BJIOJIb OCH X WX BJOJb OcH Y (90° 10 OTHOIICHHUIO K OCH X), KaK MIOKa3aHO Ha
pucynke A4-3.

PHUCYHOK A4-3

BepTl/lKaJI])HOG MOJIOZKECHHUE AHTCHHBI C opneHTanneﬁ B/10JIb OCH X U BJ10JIb OCH Yy

1.2 Kondurypanusa moumHoii cuctemsl BIID 1u1s1 TAXKeIBIX 3JIeKTPOMOOHIIei

[IpeoOpa3oBaTens 37IEKTPOIHEPTUM, MOKAa3aHHBIA OJIOKOM >KENTOro IBeTa Ha pUcyHKe A4-4, reHepupyet
curHansl yacrotor 20 kI'11 u3 mepeMeHHoro 31ekTprdeckoro Toka 380 B/60 'y, u 3Th cUrHaiBI MONAIOTCS B
JIMHUIO DJIeKTponuTaHus (mepBu4Has oOMOTKa). BeixomHas (BTOpuYHasi) OOMOTKA IOJIy4aeT MOIIHOE
MarHuTHOE IoJie. 3aTeM WHIyNUpOBaHHbIe TOKH dacToTod 20 K['1 mpeoOpas3yroTcs B TOCTOSHHBIN TOK
C TIOMOIIIBI0 BCTPOEHHOTO BEIIpsMUTENS. [1oCTOSHHBIN TOK MOIAaeTcs B PEryisiTop Ui 3apsAaku Oarapeid
WJIH 3aIATHIBAET TJIABHBIE AIIEKTPOBUTATEINH.



109 Otyer MCI-R SM.2303-2

PUCYHOK A4-4

Biok-cxema cucremsl 3apsiiku aBTo0ycoB Ha ocHoBe BIID nuist ucnbiranuii

BMN3-aneKTpobyc

AKKyMynsaTopHas

6arapesn

3808B ' BbiXoaHaA
60 l'” np::z;a:o- (sTOpUuHasn)

3neKTpo- obmoTka
3Heprum s

Nnuna
aneKTponuTaHus
20 Kly, (nepsuunan o6motKa)

TexHonorus
6ecnpoBoaHOM Nnepeaayn
3Heprum

1.3 YcaoBus IKCIIIyaTaluu

Ha pucynke A4-5 noka3zaHbl peanbHasl 3apsiiHasi CTaHIMA W 3apshKaeMblid nekTpoOyc ¢ noanepxkoi bITO
(BI13-aBTOOYC).

PHUCYHOK A4-5

BIIJ-aBTo0yc u 3apsiAHasi craHuus (cnpapa)

OTO HCIBITAaHWE IPOBOJUTCS MPU CIEAYIOIIMX YCIOBHSX: TOK 125 A, nHanpsbkenue 680 B (MomHOoCTh
3apsaaku 85 kBT), morpedasiemast morHocTh 99,26 kBT, KI1J1 3apsaku 85,6% u yactota 20 k1.
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PUCYHOK A4-6

IIpeoOpa3oBaTesu 31eKTPOIHEPrUM (CJ1eBa) U CUETYMKH, IOKA3bIBAIONINE OTPeDJIsIeMYyI0 MOIIIHOCTH Npeodpa3oBarelieii,
BO BpeMsl IPOBE/ICHUs CepuH U3MepeHui

14 YcnoBus ucnbITaHuii

UzmeputensHbie MPUOOPHI:

@D  Aurenna — pamounas antenna Rhode & Schwarz HFH2-Z2 (otkanu6posana 8 mapra 2017 roza)
@  Ilpuemnuk — ananusarop cnekrpa Agilent E4440A (otkanu6posan 15 anpens 2016 rona)
[Toroanele ycnoBUs BO BpEeMs HCITBITAaHHA:

D  Tlepuon nposenenus ucnbitanuii 1314 anpens 2017 rozxa

@  Temneparypa 12 °C ~ 21 °C (¢ 10:00 mo 17:00)

@ OrtHocHUTeNbHAs BIAKHOCTL BO3TyXa 45% (BEpOATHOCTH 0CaaKoB: 16%)

@

Ckopocts BeTpa 4 m/c

2 Pe3ynbTaThl HCIBITAHN HA Pa3HBIX PACCTOSIHUAX

2.1 10 m

.
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2.5 CpaBHenue ganHbix I (9 ~ 150 k')

PHUCYHOK A4-7

CpaBHeHHe XapaKTePUCTUK MATHUTHOIO MOJISI HA KaKA0M pPaccTOAHUM Ha yacToTe 9 ~ 150 k'

100
10m
S—3 0/
=1 50 m
- 68,27 npn 10 m e
66,66 npu 10 m Lﬂ
60 -

53,16 npn 10 m

36,41 npnl0m

40 -

20 -

HanpsaskeHHOCTb nona (4BMKA/m)

-40 ; " : ‘ ,
20 40 60 80 100 120 140

YacroTa (KIu)

BeprukansHoe, B1oib ocu X 9 ~ 150 k'

100 ¢
— 10 Mm
e 30 M
80 e 50 M
| 467,83 npn 10 m .4108,'“_
60 + 67,57 npn 10 m 54,95 npn 10 m
40 ‘ 36,18 npn 10 M

Hanps»eHHocTb nons (ABmMKA/m)

-40 L L :
20 40 60 80 100 120 140
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BepruxkansHoe, Broib ocu Y 9 ~ 150 k'
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2.6 Cpasuenne aanubix II (150 kI'u ~ 30 MI')

PHUCYHOK A4-8

CpaBHeHHEe XapaKTEPUCTUK MATHUTHOIO MOJISl HA KAXKI0M paccTosiHud Ha yactoTe 150 k' ~ 30 MI'y
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3 BoiBoabl

Hcnpitanus Ha paccTosHuu 10 M TIPOJAESMOHCTPUPOBAIM MAKCUMAJIBHBIC 3HAUYCHUS HAMPSIKCHHOCTH TIOJIS
68,27 nbmMkA/mM Ha dactore 20 k['ip u 66,66 nbMkA/M Ha yactoTe 60 KI'11 B ycnoBusx 3apsaku bI19-OM
OT JIMHUM DJIEKTpONUTaHus. M3MepeHHOe 3HAa4YeHHWE COOTBETCTBYET OTPAaHUYCHWIO MATHUTHOTO TIOJIS,
mpemnoxeraomy CUCIIP B (ams ycrporicte BIID mis snextpomoOmiieli He TONBKO Kiacca A,
HO ¥ Kiacca B).

PHUCYHOK A4-9

IIpenenbHble 3HaYeHUS HANPSAKEHHOCTH MATHUTHOIO 110,
npuHAThbie Ha codpanun CUCIIP B/III'-BITD
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4 HUccaenoBanue Bo3aeiicreusi B Kopee

4.1 BBenenne

C Ttex nop kak B 2015 roay Anonus npeasioxxuia UCCIEeI0BAHUE BO3ACHCTBUS B OTHOLICHUN TTOMEX MEXIY
cucremamu BI15-OM B nuanazoHe UX 94acTOT M CHT'HAJIOM BpeMeHH SIMOHCKOW paguociTy:KObI CTaHAAPTHBIX
curHanoB BpemeHu (60 kI'1), Kopess HEOMHOKpaTHO WHITANIACh IPOBECTH pa3IWYHBIC WCCIICTOBAHUS
KOHKPETHBIX CUTYyallil IOMEX.

HccnenoBanmst Kacanuch CIEAYIOMMUX BOTIPOCOB:
— momexu g curaana 60 xI'm smouckoro NICT;

- MMOMEXHU Ha rapMOHHMYECKHX 4actoTax s nepenady EPC (EBporefickoro coro3a pagnoBemaHus) B
nmuamnazone HY (148,5 ~ 283,5 xI'm).

4.2 HccaenoBanue Bo3AeicTBUS AJIs1 CTaHAAPTHOr0 curHaja BpeMeru 60 kI'u B Simonun (NICT)

B Hos16pe 2014 roga Amonus npeacrasuna PI'TA MK1 MCD-R cocTaBiieHHBIN Ha STIOHCKOM SI3bIKE OTYET O
BHYTPEHHEM HCCJIEIOBAHUNA BO3MOXXHOCTH cocyIiecTBoBanus BII3-OM u apyrux 37MeKTPpOHHBIX YCTPOWCTB.
OH 0XBaTHIBAJ TAKKE BOMPOCH! MICKTPOMArHUTHBIX ITOJICH U IOMEX.

[Mocne cobpanus PI'TA MK1 MCD-R, cocrosBmierocs B utone 2015 roga, simonckas neneramus WK1
MCD-R coobmmna, yto NICT (Anonus) ucnonsdyer curHain 60 k[’ B kauecTBe CTaHAAPTHOI'O CHUTHAjA
BpEMEHHU Iiepefaronieil craniuu Xarahe B Kurtaktocro. SnoHus 3ampocuiia NPOBEACHUE HCCIECIOBAHUS
MOMEX W/WIIM BO3JCHCTBUS MeXAy Kopeirckumu BIID s Tsokenmpix OM M SMOHCKMM CTaHIAPTHBIM
CUTHAJIOM BPEMEHHU.
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PUCVYHOK A4-10

HanpsizkeHHOCTDb JIEKTPHYECKOT0 MOJIs CTAHAAPTHOr0 CHrHaiaa Bpemenn 60 k'
(ucrounuk: nomamusas crpanuua NICT)

B o wmonk
Eay s
COdD e Wkl L
SOME 1 W

¥V _somuwmiit

SOaRi W R

A

CornacHo Tabnulile HAMPSHKEHHOCTH IEKTPHYECKOTo 1moJisi curaaia 60 k[ (MCTOUYHUK: TOMAIIHSS CTPaHHIA
NICT) ero naumenbmuii ypoeHb paBeH 50 nbmMkB/M. Tlo 3Tol mpuunHE OrpaHUYEHHUE )i CTAHIAPTHOIO
curHaia Bpemenu 60 kI'1 cocrasmsier 50 1bMKB/M.

PeanbHble 4Yachl, UCIHOJB3YIONIME CTaHIAPTHBIA curHan BpemeHu 60 k['1, moka3aHbl Ha pucyHke A4-11,
a pe3yJIbTaThl UCIIBITAHUHN — Ha pUCyHKe A4-12.

PUCVYHOK A4-11

PeanbHble yachl, MCIIO/IB3YIOIIHE CTAHIAPTHBINH cUrHAJ BpeMeHu 60 kI'y
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PUCVYHOK A4-12

PesyabTatel ncnbiTanuii Ha paccrosstiuy 10 M u 100 M 1u1 cTaHAapTHOrO curuaia spemenu 60 xkI'n

20

20 W

10 m (3apsiaka) 100 m (3apsiaka)
120 | 20KHE 120 | ZOHCHe
BOEHz 148 .5KHz-283. 5KHz SO HE 14B SKHe ~223.5KHz
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5 5
o [
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I 4Nl FA At A - S S ——
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| ji ol e
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100 150 200 250 300

Fregquancy [KHz)

30 4pd 450 5M 50 100 150 200 00

Freguancy [KHz]

50 350 400 450 500

Ha paccrosanu 10 m amrmumtyaa curnana 60 k' cocrasuna 55,85 nbmkB/M, uTo mpeBbIIaeT npeaensHoe
3HaueHue Ha 5,85 nb. Ha paccrosanu 100 M ammmntyna curaana 60 kI’ cocrasuna 15,37 nbMkB/M, TO ecTh
IO TIpeIeIHbHOr0 3HaUeHusI uMeeTcs 3anac 34,63 nb.

CnenoBatensHO, paccTosHue pazHoca B 100 M 10CTaTOYHO ISl 3alUTHI CTAHAAPTHOIO CHUTHalla BPEMEHHU
60 x['m ot 3apsmnoil cranmuu bIID mus Tsoxenprx OM. Ha mpaktuke s coONMOAeHHS OrpaHUYeHUS
40 nbmkB/m morryctumo paccrosiaue 50 M.

4.3 Hccnenoanne Bo3aeiicTus 1 HU-pagnoBemanus (148,5 ~ 283,5 k')

ITocne cobpanust PI'TA K1 MCD-R B 2015 rogy EPC (EBporneiickuii paguoBemaTeabHbI CO03) yKasal,
YTO €BpPONEICKHe CTPaHbl WCIONIB3YIOT paJAMOBEIIATENbHBI CHUTHAN JUIs OIOBEUIEHWS B Ciydae
Ype3BBIYAHBIX CUTyaluil. YacToTHeIN Anana3oH s3toro HU-curnana coctasnser 148,5 ~ 283,5 kl'm.

B cBm3u ¢ stum EPC mnpemiokun TMpOBECTH HWCCIIENOBAaHWE BO3ICHCTBUS WM HUCCIEINOBAaHUE II0
COTIJIACOBAHUIO ITOMEX HE TOJIBKO B mojoce 4actoT bIID-OM 20/60 kI'11, Ho u B momoce 85 kI,

B Tabmuie A3-5 ykazaH MakCHUMalbHO JONMYCTHMBIH YpPOBEHb MOMEX B TPUEMHUKE B COOTBETCTBHH C
nucbMoM 0 B3aumozeiictsuu PI'6A MCO-R ot 4 asrycra 2015 rona.

TABJIMLA A3-5

YpoBeHb orpannyeHus Ajs npueMHuka Ha yacrorax H4- u CU-auana3zona

Mucbmo o B3aumopgeiicteum UK6 YpoBeHb B NpueMHuKe
(WP1A/86-1B/70 or 4 asrycra 2015 roga) HY ™
Yacrora 148,5 ~ 283,5 kly =
66 oEMKB/Mm 60 aABMKB/m
YyBCTBUTENBHOCTD (14,5 ABMKA/m) (8,5 ABMKA/Mm)
3awmTHOE OTHOWEHUE
N0 COBMELLEHHOMY KaHany 40 pb 40 nb
3awmTHOE OTHOLWEHUE
no HeCOBMeLLEeHHOMY KaHany 16 ab 16 a6
O6uee 3aWMUTHOE OTHOLIEHUE 56 pb 56 ab
MakcumanbHO AONYCTUMbIIA 10 ABMKB/m 4 nBMKB/m
ypoBeHb nomex (-41,5 aBMKA/m) (47,5 pBmKA/m)
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PesynbTaThl ucbITaHU IpUBEACHBI HA prCcyHKe A4-13.

PUCYHOK A4-13

PesysbTaThl HCNBITAHUM

- B ¢oHoBBIX ycOBHSIX

130-300 xI'u Ha paccrosnuu 10 m (dpon)

130-300 xI'u na paccrossnum 30 m (don)
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40

20

-20

-40

-60 |

HanpsykeHHOCTb nons (ABMKA/m)
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TMMKOBOE 3HAYEHME -9,58 IBMKA/M HA YACTOTE 184,4 KI'L]
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o

=100 — .
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Yacrora (kM)

IMMKOBOE 3HAYEHUE -15,23 IBMKA/M HA YACTOTE
1515 KI'g

130-300 xI'n Ha paccrosinuu 50 M (don)

130-300 xI'u na paccrossnuu 100 m (dpon)
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<40 -
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Yacrora (KIu)

TTukoBoe 3naueHue 3,1 1bMkA/M Ha yactore 254,7 kI

HanpsxeHHOCTb nons (ABMKA/m)

140 160 180 200 220 240 260 280 300

Yacrora (KMu)

TTukoBoe 3nHauenue —12,48 nbMkA/m Ha yactote 156.6 kIt

— B pexume 3apsaxu

130-300 xI'uy Ha paccrositnuu 10 M (3apsiaka)

130-300 xI'u Ha paccrositnuu 30 M (3apsaka)
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TIuxoBoe 3naucuue 41,78 nbmkA/m Ha yacrore 179,9 kI'ig TIukoBoe 3nauenue 24,77 nbmkA/m Ha yactore 260,1 kI'g
130-300 xI'n Ha paccTosinuu S0 M (3apsaKa) 130-300 xI'u Ha paccrosinum 100 m (3apsiaka)
80 80
60 60 |

40 40 |

20 201
of

20 |

Hanps»eHHOCTb nona (ABMKA/m)

40

HanpseHHOCTb nons (ABMKA/ M)

-60 80

80 - 80 f
100 L—— —— -100 L—— -
140 160 180 200 220 240 260 280 300 140 160 180 200 220 240 260 280  30C
Yacrora (Ku) Yacrora (Klu)
TTukoBoe 3Hauenue 9,63 1bMkA/M Ha yactore 179,9 kI'1g TTukoBoe 3nauenue 12,51 gfbmkA/m Ha yactore 160,0 kI

- Be3 anrennoro xabens

150-300 xI'n Ha paccrosinum 10 M (6e3 aHTEHHBI) 130-300 xI'u Ha paccrosinum 100 M (6e3 aHTEeHHBI)

80 80 |
60 |

40 +

201
40 |

-60

HanpseHHOCTb nona (ABMKA/m)
o
HanpsaxeHHOCTb nons (4BMKA/m)

-80 |

— -100 L—— .
140 160 180 200 220 240 260 280 300 140 160 180 200 220 240 260 280  30(

-100

Yacrora (KMy) Yacrora (ky)
TTukosoe 3nauenne —40,99 n1bMkA/M Ha yactore 170,8 kI'1y TTukoBoe 3nauenne —40,66 1bMkA/m Ha yactore 154,93 xI'1x

B ¢onoBBIX ycnoBusx 3apsaka Tspkenbix bIID-OM He npon3BoANTCS, MOCKOIbKY MaKCHMaJIbHOE 3HAYCHHE
yxke npesbiiaer 3,1 ntbMkA/M Ha wactore 254,7 k1 Ha paccrossHuM 50 M, a MHUHUMalbHOE 3HAYCHHE
cocraBiser —15,23 nbmMkA/M Ha wacrore 151,5 kI'p Ha pacctosHnu 30 M. DTO O3HAYaeT, YTO JaHHOMY
orpannuennto EPC He OyzneT coOTBETCTBOBATH HA OJJHO 3HAYCHUE.

B pexume 3apsiaku MakcuMaibHOe 3HadeHue cocrtaBisieT 41,78 nbmkA/M Ha wactore 179,9 k'
Ha pacctossHuu 10 M, a MUHMMaIbHOE 3HadeHue 9,63 nbMkA/M Ha yactote 179,9 k"1 Ha paccrosiHum 50 M.
O4eBHTHO, YTO 3TO 3HAYUTENHHO BHIIIIE JOMyCTUMOTO Tipesiena — Oornee yem Ha 80 ab.

B zaxmrouenne Kopest coo0IaeT o Cleayonmx AByX pe3ybTaTax UCCIeI0BAHNS BO3IEHCTBIS Ha Iepeaadn
EPC B mnamazone HU 148,5-283,5 xI'11.

1) B ropoackux ycioBusix BRIIONHUTE JaHHOE orpannyeHne EPC HeBO3MOXKHO, HE3aBHCHMO OT TOTO,
HaxoauTca Ju ycTporcTBo BIID B pexume 3apsakud WM HET; HANpUMEpP, CM. pUCYHOK 17
(pe3ynbTaThl UCTIBITAHUI).

ITockonbky orpanndyenne B 10 nbmkB/m (=-41,4 nbmkA/M), npuBeneHHoe B Tabauie A3-5,
BEeChMa JKECTKOE, YPOBEHb COOCTBEHHOro IitymMa o0opymoBanus (nmpueMHuK Agilent E4440A) Ge3
MOJICOCTMHEHHON aHTEHHBI Y)Ke MPEBBINIAET 3TO OTPAaHUYCHHE.

2) Tpebyetcs Apyroil moaxoa K MOMCKY KOMIIpoMmHucca ¢ boiiee peanuctuunoii nosuuueid EPC.
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Kax BumHo w3 Ttabmunbl HU-pagmosemanms EPC, aBe 49acTOTHl pamudoBENIaHHWsS OTHOCATCS K
muanazony 19-21 k['m. OnHOM W3 HUX sBisieTcss yacToTta paauoctaHimu 173 k[, 9-1 rapMonnka
gacToTel 173 xI'1t coctasmser 19,2 kI'm. Bropast — gactora pamuoctanmuu 182 xI'm. 9-1 rapMoHnKa
yacTtoThl 182 kI'm coctaBnser 20,2 kI'u. Ecin aBe Toueunsle wactorhl 19,2 k' u 20,2 k' He
OynyT mcnoms3oBaThes B Kopee, To momexn ot momHbIx cucteM blID-3apsnku B8 HU-nmnanazone
pamnoBemanuss EPC moxnO Oymer umckimounth. Kopess roroBa mpunsaTh 310 ycioue EPC m
n30erath UCIOL30BaHUS YKa3aHHBIX TOYCUHBIX YacToT. OHa Oy/leT UCIOb30BaTh JAPYTUE YaCTOTHI
B ToM ke nuanazone 20 k' (19-21 x['m).

IIpunoxkenue S

Pe3yabTaThl HCIBITAHMI HA 3JIEKTPOMArHUTHBIE IOMeXH, co31aBaembie BIID
1JIS MOOMJILHBIX ycTpoiicTB B Kopee

1 BBenenue

B nacrosimem IlpunoxeHnn OpuBOASTCA AaHHBIE M3MEPEHHUS 3JICKTPOMArHUTHBIX IOMEX, CO3JaBacMbIX
cucremamu bI1D mist MOOMITBHBIX YCTPOMCTB, B KOTOPBIX UCITONB3YIOTCS TEXHOJIOTHH MarHUTHON WHIYKIIAH,
paccmarpuBaembie B KopelickoM pernamente (KN 17).

* KN 17: merom wu3MepeHHS DSJICKTPOMArHWUTHBIX TIOMeX, co3laBaeMbix bBIID mms 3mexkTpoOBITOBBIX
pubopoB MomHOCcThIO HInke 10 BT B Kopee.

2 Oo0mas cxeMa 1 ycJ0BHUS NMPOBeeHUA U3MepPeHu

B Kopee meronsl m3aMepeHus: 3JIEeKTPOMAarHUTHBIX TMOMEX, co3/aBaeMbIx cucrtemamu bBIID, perymupyrorcs
pernmamerTom KN 17:2013-06. lns m3mepenuit B quanazone dactot g0 30 MI'm ucmonb3yercs paModHast
MarHuTHas anteHHa auamerpom 0,6 m. I[Togpo6Hyto nadopmanmio cm. B EN 16-1-4.

Ha pucynkax AS5-1u AS5-2 onmcaHbl METOABI U3MEPEHUS INEKTPOMArHUTHBIX momex oT cucteM BIID ams
MOOMIIBHBIX ycTporcTB. Ha pucynke AS-1 nmokasana cxema UCIIBITATEIbHON YCTAHOBKH B AMANIA30HE YaCTOT
9 k['y — 30 MI'u. CBoiicTBa MCHBITATEILHONW YCTAHOBKU B 4acTOTHOM auamna3zoHe 9 k['1ip ~ 30 MI'y MoxHO
OIIpENeNInTh, MOATBEPAUB, YTO YPOBEHb (POHOBOrO IIyMa Kak MHHUMYM Ha 6 nb HmKe AOMyCTHMBIX
MpeJIeIioB, YKa3aHHbBIX B TJaBe 3.

PUCYHOK A5-1

Cxema HCHIBITATEIHLHON YCTAHOBKH [IJIs1 H3MEPEeHHUsI YJIeKTPOMArHMTHOI0 IIyMa, co3iaBaemMoro cucremamu bBII9
IJIs1 MOOMJIBHBIX yCTpolcTB B Anana3one yactot 9 kI'u — 30 MI'y

Ocb BpaweHua EUT Ocb BpalweHnA aHTeHHbI
- .
A
- s 3asemneHHan
d ! NNOCKOCTb
‘ < §ipatlaELl: PamouHas
gy, aHTeHHa 0,6 m
'; I 0,1m
= PaccroaHue 7{
OnbiTHbIV 06pasel

- usmepeHua
Ha HemMeTann4yecKkom crone 3Im

BbicoToi 0,8 m
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PUCVYHOK A5-2

YcraHoBKa 1151 epeJadyy JHePruu (TOPH30HT MepeAaTYUKA U TOPU30HT AHTEHHBI)

Cucrema BM3 8 Hauxyawem
NPOCTPAHCTBEHHOM NOMOXKEHUM
BMeCTe C Heo6XOAUMOIA INEKTPOHUKOMN
W KaTyLIKON

-Bosayw-

HbiA 3a30p d

U3ameputenbHan aHTeHHa

MoBOpPOTHbIN cTON

06nacrtb UcnbITaHmii (UuanHAp)
0XBaTbiBaeT BClO cucTemy B3

3 IlpenenbHbIl YPOBEeHb M3JIy4YeHUS

B Kopee npeaensHble ypoBHE H3TydeHUs perynupyroTtces peramamerToM KN 17. Hcnsityemoe o6opynoBanne
(EUT) nmomxHO COOTBETCTBOBATH OTPAHWYCHHUSM, YKazaHHBIM B Tabmume AS5-1. CoriacHo craHmapty
EN 300 330-1, [Tpunoxenue F, npeodpaszoBaHue npeaeabHbIX 3HAUCHUN HAMPSDKEHHOCTH MAarHUTHOTO TIOJIS
Ha paccTosHud 10 M B 3HaU€HHUS Ha PACCTOSHUU 3 M 33Ja€TCsl CACAYIOIINM YPABHEHUEM:

Hsv = Hion + ~31(ot 0,1 MI'm mo 2 MI'mm).

TABJIMLIA A5-1

JonycTuMblii ypoBeHb noMex, co3gaBaeMbix BIIJ 1151 3,1eKTPOOBLITOBBIX NPUOOPOB, HA YACTOTAX

Huzke 30 MI'y
JAuana3oH yacror KBa3zunukoBble npeaeabHble Paccrosinue usmepenust
(MTI') 3HayeHus (1bmkB/m) (M)
0,009 ~ 0,45 47-20log f
0,45~ 30 54 3

fB [MI'u]

2. 3amac mo rapMOHHKaM:

3-s rapmonuka (+20 xb), 5-1 rapmonuka (+10 nb), 7/9-s1 rapmonuku (+5 nb)

3. KoncranTa 1yt mpeoOpa3oBaHus AaIbHET0 AJIEKTPUYECKOrO OISl B MATHUTHOE T10JIe:
51,5 nbmMkA/M = nbmMkB/M — 51,5

4. Koaddunuent npeodbpa3oBanus npu U3MEPEHUH MarHUTHOTO TTOJISL:

Ham = Hiom + 31(amwxe 2 M) (cm. EN 300 330-1)

4 Pe3y.]'lI)TaTBI HU3MEPEHUS IJICKTPOMATHUTHLIX IMOMEX

Jlaetca omumcaHue pe3yNbTaTOB HM3MEPEHUsS AIIEKTPOMArHWTHBIX ITOMEX, CO3/1aBaeMbIXx cuctemamu bIID
JUIst MOOMJIBHBIX ycTpoiicTB. OOopyaoBaHue it ucnbiTaHus cucteM BIID 11 MOOMIBHBIX YCTPOWCTB
HMMEETCs B IIMPOKOH MpOJaKe.
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4.1 PesyabTaThl u3MepeHWii sl MOOWIBHBIX YCTPOMCTB, HCHOJL3YIOIIMX TEXHOJIOTHH
MATHUTHOW HHAYKIUU

411  (O0630p odopynoBaHusi 1Jisl HCTBITAHUIT

B Tabnmme AS-2 mpenctasiieH 0630p ucnsiryemoro obopynosanus (EUT) cucrem st 3apsaku MOOMITBHBIX
YCTPOMCTB, HWCIIONB3YIONMX TEXHOJOTUM MarHuTHOW wWHAYKIuH. Yactoroit BIID sBusercs wacrora
144,6 xI'u. Ha pucynke A5-3 nokasansl nepeaatuuk u npueMHuk EUT.

TABJIVLIA AS5-2

O030p UCNIBITYEMOT0 000PYAOBAHUS CUCTEM JIJIsl 3aPSIAKH MOOHJIbHBIX YCTPOICTB,
HCMOJIL3YIONIUAX TEXHOJIOTHHA MATHUTHOH WHIYKIIHA

EUT [Tepenarunk: SAMSUNG WIRELESS CHARGER EP-PG9201
ITpuemunk: SAMSUNG Galaxy S7

Texnonorus BIID MarsuTHast UHIYKIUS

Yacrora BIID 144,6 xI'g

Tunuunas momuocts nepenaun 5 Bt (KIIJ BIID Berme 75%)
VYcnosus BIID Paccrosiaue nepenaun sHepruu 1 cm u meHee

PUCYHOK A5-3

0030p UCNBLITYEMOr0 000PY/I0BAHUSI CHCTEM VIS 3aPSIAKH MOOMJIbHBIX YCTPOIiCTB,
HCIOJIb3YIOIIMX TEXHOJIOTMH MATHUTHOM HHAYKIHU

412 Pe3yabTaThl H3MEPEHUS IEKTPOMATHUTHBIX H3JTy4eHUH

Wznyuenust obopynoBanus EUT wu3mepsince B THUHOBOHW IOy0e39XOBOM Kamepe Uil PacCTOSHUS
M3MepeHust 3 M C MPOBOSANIEH 3a3€MIICHHOM TUIOCKOCThIO. Pe3ynbTaTsl M3MepeHuil B auamnazone 9 kI’ —
30 MI'i mpencraBneHbl Ha pucyHke AS-4. DTH pe3ynbTaThl COOTBETCTBYIOT KOPEHCKOMY pETJIAMEHTY
KN 17; kpacHas nuHHS Ha pUCYHKe yKa3eiBaeT ypoBeHb KN 17 Ha paccrosHuu 3 M, a TeMHO-3elieHas
JUHUS — M3MEPEHHOE IHMKOBOE 3HAYCHHWE HAa TOM JK€ DPACCTOSHUHM. YPOBEHb M3IIyYEHHS COCTABISIET
29,27 nbmMxA/mM Ha yactote BIID 144,6 k['u, 3Hayenue juis 3-i rapmoHuku paBHo —0,71 nbMkA/M Ha
gactote 434 x['1, 3HaueHue st 5-it rapmonuku paBHo 0,61 n1bMkA/M Ha wactore 726 xl'1, 3HaueHHe I
7-1 rapmonuku coctaBisieT —4,07 nbmkA/M Ha wactore 1018 k['ip u muist 9-i rapmonuku —8,76 ntbMkA/M Ha
gactore 1306 k1.

Wznyuenns Ha ocHOBHOI Hecymel wactore BIID perymaupyroTcs nmpeaensHIMA HOPMaMH HaIpsHKEHHOCTH
CIaboro 3JEKTPOMArHUTHOTO TIONIs, a B OTHOIIGHHHM TapMOHHMK TnpuMeHseTcs 3HadyeHne KN 17
B COOTBETCTBHU C KOPEHCKHM 3aKOHOM O paauloOBOJHAX. B COOTBETCTBHHM C KOPEUCKUM TEXHUYECKUM
pEerjlaMeHTOM TPEJCIbHO JOMYyCTHMOE 3HAYCHHE HANPSIKSHHOCTH Moyis Ha dvactore BIID cocramiser
94,8 nbmkB/m, a B cootBeTcTBUU ¢ EN 303 417 nipenenbHo TOMyCTUMOE 3HAYEHUE Ha TOH K€ 4acTOTe PaBHO
89,2 nbmkB/m. 3mepennoe 3Hauenne Ha yactotre bI1D 144,6 kI'iy coctasnsier 80,77 nbmkB/M. N3ny4enne



125

Otyer MCI-R SM.2303-2

Ha ocHOBHOUW Hecymell BIID ymoBieTBopseT TpeOOBaHUSM KOPEHCKOTO M €BPOMEWCKOrO TEXHUYESCKUX
PETIIaMeHTOB, 2 TApMOHHUKH COOTBETCTBYIOT OTPAHHYCHHSM 10 IEKTPOMAarHUTHOM coBMecTuMocTH KN 17.

HanpsxeHHOCTb nons ( ABMKA/m)

90,00
80,00
70,00
60,00
50,00
40,00
30,00

20,00

PHUCYHOK AS5-4

Topu3oHT nepenaTyuka U ropu3oHT aHTeHHbI (9 K['n — 30 MI'y, n3MepeHHOe 3HAYEHUE HA PACCTOSTHUM 3 M)

e KN 17 pna 3 m

WU3smepenHoe
3HaueHue Ana 3 m

[

\

U3mepeHHOE NMKOBOE 3HaYeHne
Ha paccToAaHuMM 3 m

l

CEOHE 1

0,1

fimry

1

10

Ha pucynke A5-5 xoMIieHcHpoBaHHbIE 3HAYCHUS, TOTyUYEHHBIE TTyTeM MPpeoOpa3oBaHusl AaHHBIX U3MEPEHUs
(MMKOBBIX 3HAYCHMI) HA PACCTOSHUM 3 M B JAaHHbIE Ha paccTosHuM 10 M ¢ ucmosp3oBaHreM K03 upreHTa
npeodpazoBanus 31 cormacHo EN 300 330-1, Ilpunoxenue F, B auamazone mexay 100 kI'm u 2 MI'n
COOTBETCTBYIOT €BPOIEHCKUM cTaHaapTam u Tpedoanusm CUCIIP 11.

90,00
80,00
70,00
60,00
50,00
40,00
30,00
20,00
10,00

0,00

HanpseHHoctb nons (ABMKA/m)

-10,00
—-20,00
-30,00
40,00
-50,00
-60,00

-70,00

1

PHUCYHOK A5-5

I'opu3oHT nepenaryuka, ropu3oHT anTeHHbI (9 K[' — 30 MI'n, koMIIeHCHPOBaHHOE 3HAYEHHe,
MoJIy4YeHHOe NyTeM Npeo0pa3oBaHus JAHHBIX 1/ 3 M B AaHHbIe 1 10 M)

¥

“ EN 303300 ana 10 m
s EN 303 417 ana 10 M
e CUCNP 11 ana3 m

e W3mep. Ha pacct. 10 M

Bd S b

|

KomneHcupoBaHHOe NUMKOBOE
Ana 10 M Ha ocHoBe =

ana

3m

0,01

01

fimry

10

CrieioBaTeNNbHO, MOCKOJIBKY KOMIIGHCHPOBAHHOE 3HAYEHHE COOTBETCTBYET MEXIYHApPOIHBIM CTaHAAPTaM
EN 303417u CHUCIIP 11, kak moka3aHo Ha puHCyHKe AS5-5, OHO CUMTaeTCs YIOBICTBOPSIOIIUM
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MEXIYHAPOJHBIM TPEOOBAHUSIM TP H3MEPEHHH 3JICKTPOMArHUTHOTO W3IMydeHHsi oOopynaoanus bBIID
JUTSE MOOMJTBHBIX YCTPOUCTB Ha paccTtossHuH 10 M.

IMpuaoxenue 6
I[lnannpoBanune paanoBelIaHUA

BemarensHbie paguoniepelaTYMKU MOTYT CO3[aBaTh W CO3/JAIOT MOMEXHU JPYT IPYry, MO3TOMY BHIOOD
pabodyeil 94acTOTHl ISl KaXJOro TMepelaTynka HUMEeT KPUTHYECKOoe 3HaueHue. Kak mpaBmiio, CITyKObI
paAMoOBeNIaHus TUNIAHUPYIOTCS 10 MPUHIIAITY OTPaHHYEHUS 10 IToMexaM. 30Ha 00CITyKHBaHUSI KOHKPETHOTO
MepelaTunKa — 3TO 30Ha BHYTPU KOHTYpa, 3a MpelieiaMi KOTOPOro CIIy>k0a CTAHOBUTCS HEMPUTOHON M3-3a
nomex. To, B ueM UMEHHO 3aKJII0YaeTCs "HeMPUTrOAHOCTE", 3aBUCUT OT THUIIA MPOTPAMMHOTO MaTepHaia Wiu
[IEJIeBON ayIWTOPWHU, HO TPHU ONpeAeSieHHH KPHUTEPHEB IUTAHWPOBAHUS IPHHUMAIOTCSA OIpPEeIIeHHBIC
MPEOIOKEHUSI.

Kpome TOro, M3MEeHUYMBOCTH YCJOBHH pacmpoCTpaHEHHUS O3HAYAET, UYTO HUMEET MECTO CTaTUCTUUYCCKUM
SIIEMEHT, KOTOPBI aHAJOTMYHBIM 00pa3oM YUYHUTHIBACTCS B KPHTEpUSAX IUIaHUpoBaHus. OmpelereHHbIH
CHT'HAJI CYMTAETCSl HEHPHUTOJHBIM [UIS HCIIOJIb30BAHMSA, KOTJIA OH 3ariyIIacTCsi MOMEXaMH, BbI3BAHHBIMH
C€CTCCTBCHHBIMU HMCTOYHHWKAMHU, BHYTPCHHHUM HIYMOM B IIPUCMHHKE HIIUW APYTrMMH PaJUOBCINATCIbHBIMHA
ciyx0amu.

Pernonanpapie mmansl npucBoeHus yactor B HY/CU-guamazone — XKenea-75 (GE75) u Puo-ne-XKanetipo
1981 rona (RJ81) — mokassiBatot, kak MCD peanuzyeTt Takue coOoOpakeHUs Ha MPAKTHKE.

Ecnu st oxBaTa OJTHOTO M TOTO ke TeorpauuecKoro paioHa pa3HbBIMHM IpOTpaMMaMK HEOOXOIUMBI J1Ba
MepenaTinka, OHM JOJDKHBI paboTaTh Ha Pa3HBIX YaCTOTaX WM pa3lieIeHHe YacTOT JOIDKHO OBITh TaKWM,
9TOOBl TMPHEMHHK MOT OTAETUTh OIHYy OT JApyroil. Takas CIOCOOHOCTh TpPHEMHHKA Ha3bIBACTCS
M30UPATEIBHOCTHIO M OMPEICIIACTCS KaueCTBOM (QHIIbTpanuu paguodactoTHoro (PY) Tpakra mpuemHMKA.
CoBpeMeHHbIE paIUONPUEMHUKH, KaK MPaBUWIIO, JIYYIlle CTAPBIX B 3TOM OTHOIICHHH, HO IMMOCKOJBKY B MHUPE
paboTaet OONBIIOE KOIMYECTBO CTaphIX paanonprueMHUKOB, MCD ycTaHOBHI KOHCEPBATUBHBIE KPUTEPHUH
riaHupoBanus. [1oockl paguoBenaHus HEJOCTATOYHO IIMPOKH, YTOOBI MO3BOJIMTH KAKIOW CTaHIMH BO
BCEM MHUPE HCIOIH30BaTh YHUKAIBHYIO YacTOTYy, HAJCKHO H30JUPOBAHHYIO OT BCEX OCTAIBHBIX. JTO
mo/ipa3yMeBaeT HeOOXOIUMOCTh TIOBTOPHOTO MCIOJIB30BAHHUS YacTOT. | JTaBHBIM YCIOBHEM ISl IOBTOPHOTO
WCTIONBb30BAaHUS 4YacTOoT Oe3 MpHYMHEHHs IOMeX SBIsieTcs Treorpaduveckoe pasHeceHue. Korma nBa
nepenaTyrka paboTar0T HAa OJHOM M TOM K€ YacToTe, PACCTOSHUE TeorpauuecKoro pa3HEeCEHUsS MEKIY
HUMU JIOJDKHO OBITH JIOCTATOYHO 3HAYUTENHHBIM, YTOOBI TapaHTUPOBATh, YTO B Mpeieliax OmpeelieHHON
30HBI OOCIY)KMBaHUS KaXIbI W3 HUX He OyAeT co3laBaTh BPEIHBIX IMOMeX JApyroMmy. Ecimm paccMmoTpers
OYCHb MPOCTON (TUIOTETUYCCKHUI) Cliyuai, Korja JBa nepeaTdyuka paBHOW MOIIHOCTH PabOTalOT Ha OJHOMH
M TOH € 4acToTe, TO MPUMEPHO Ha TOJIIYTH MEXy HUMH OYyAET HaXOJIUThCS TOYKA, IJI€ YPOBEHb CHTHAJIA
000MX TepeNaTInKoOB OyJIeT OJUHAKOBBIM. OUYEBHIHO, YTO B 3TOW TOYKE CHTHAN KAXKIOTO TepeaaTdhKa
OKQ)KETCSl HETIPUTOTHBIM JIJISl HCITOJIb30BaHUs; HEOOXOIUMO TIPUOIM3UTECSA K OJHOMY M3 HHUX, YTOOBI HAWTH
TOYKY, B KOTOPOH OH JIOMHHHUPYET, a MOMEXaMH OT JIPYroro MOXHO INpeHeOpeub. Bo MHOruX ciydasx
WMEHHO 3TO SIBJICHUE OTIPENEeseT MPe/ies 30HbI 00CITY)KHBaHHS TOTO WJIM WHOTO PauOTepeIaTINKa.

B peanbHOM Mupe cymiecTByeT OOJbIIOE KOJMYECTBO PA3IUUHBIX PaTUONEPENaTINKOB, PaOOTAIOLINX B
JBYXMEpHOM Teorpadudeckom mpoctpancTBe. Kaxkaplii 13 HUX MMEeT COOCTBEHHYIO YacTOTY, MOITHOCTD M
XapaKTepUCTUKH aHTEHHBL. PammoBemiaTeNbHBIC TEpeNarolie aHTeHHbl 4acTO OBIBAlOT HANPaBIECHHBIMH,
MIO3TOMY JaK€ B CiIy4ae IBYX IEepeJaTyMKOB pPaBHOM MOIIHOCTH YpPOBEHb HMX CHUTHAJIOB B CpelHEH
reorpaduyeckoil TOUKE MEXJTYy HHMH MOXET ObITh pa3HbIM. [ ympolmeHus mporiecca TUIaHUPOBAHUS
(1 ero MOHMMaHUS) PaIHOBEIATENBHBIE MTOJIOCH OOBIYHO TIOPA3IEISIOTCS Ha KaHANIBI, XOTS 3TO M HE CTPOTO
obs3atenbHo. B cimywae CU- u HY-nepenaum B Ilnane GE75 xananbl oObruHO mMeroT mmpuny 9 kI,
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a HECYLIME YacTOThl OpraHu30BaHbl B Buje pactpa 9 kI'm®. Takum 06pa3oM KaHAJIbl COMPHKACAKOTCS TI0
gactoTe (0e3 '"3amMTHOM TOJOCH" MEXIy HHUMH), HO HE NepeKpBIBAIOTCA. Paamov4acTOTHHIN (QHIBTP
MIPHEMHMKA TIBITAeTCS BBIIENUTh OOUH KaHan 9 kIl (¢ Hecymel B IIEHTPe), OJHAKO y CTAPBIX MPUEMHHUKOB,
B YaCTHOCTH y NPHEMHHUKOB ¢ (PUIBTPOM Ha OCHOBE COCPEAOTOUYECHHOTO PE30HAHCHOTO KOHTYpa, a He C
TBEPAOTENBbHEIM (DMIBTPOM Ha OCHOBE TMOBEPXHOCTHOM BOJIHBI, 3TO TOdydaercs Xyxe. llpusnaBas, dro
AM-pagnoBemniaane He sBisiercs cpenoi HiFi, Bo MHOTMX mpueMHHKaX YCTaHABIMBAIOT PaJlOYacTOTHBIS
GunbTpel ¢ Tosocol mpomyckanus yxke 9 k. Ha mpakTtuke 3TO O3HayaeT, 4ro JABa TNepeaaTduKa,
paboTtaroliue B COCEJHHX KaHanaX, He MOTYT OXBaTbiBaTh OJMH M TOT e TeorpaduuecKkuil paioH,
MTOCKOJIBKY TIOMEXHM OT KaXJOro W3 HUX OymyT "mpoTrekaTs' B KaHalbHBIN GuibTp Apyroro. OmHako
BBIIIICYTIOMSIHYThIE TIEpEeIaTYNKN MOTYT PadOTaTh MPH MEHBIIIEM PACCTOSHHUH TeorpaduecKoro pasHeceHus
MEXJy HUMH, TOCKOJIbKY (DMUIIBTP YMEHBIIAET YPOBEHb MoMeX. [[oHsATHO, uTO OolblIee pa3HECEHHE YacTOT
VIIYYIIUT CUTYAIHIO; TIepeaTIK, paOdOoTaIOMMii BO BTOPOM COCEIHEM KaHaje, MOJKHO HCIION30BaTh Ha
Oojyiee ONM3KOM pACCTOSHHUM, Ha TPETheM — eIe OMmKe W T. 4. JO TeX II0p, IMoKa BOOOIE HHUKAKOTO
reorpaduyeckoro pasHeceHus: He moTpedyercs. B OoJbIIMHCTBE MECT B ONHOW U TOM ke mosioce paboTaroT
HECKOJIBKO PaJIMOBELIATENbHBIX CIY:KO W HE MEWIAaloT OpYr Ipyry Oiarogapsi JOCTaTOYHOMY YacTOTHOMY
pa3HECEHHIO.

Bce oTi npuHIUITBL, BKITIOYAs MPEANOI0KEHUS O TUIMMYHOW M30UPaTEIIbHOCTH PAAHONPUEMHNKA, YUYTCHBI B
pykoBoasamux ykazanuax MCDO mo mmanupoBanuto, Takux kak Ilmaner GE75 u RJ81. Pacmpoctpanenue
PaAMOBOIIH HE MPU3HAET FOCYAAPCTBEHHBIX TPAHMLL, U TO3TOMY IUIAHHPOBAHNE JOJDKHO OCYIIECTBIATHCS HA
MEXAyHapOIHOM ypoBHE. [lodTw Bce agMUHHCTpalMd COTJIACOBANIM PACIpPENEICHH pPaglOBEIIATEIbHBIX
gacToT, Kotopeie mybnukytotcst B UOMK BP MC3. Otu pacnpezaencHusi MpUBA3aHBl K OINpPECIICHHBIM
reorpadguyeckuM MecTaM, U B COTJIACOBAaHHOM IUIaHE YKa3aHbl MOIIHOCTh MEpedaTyrKa U HallpaBICHHOCTb
aHTEeHHbI. XOTA OONBLIMHCTBO 3TUX PACHpPEIEICHUN IOCTOSHHBI, B HUX MOTYT BHOCHUTBCSI U BHOCSTCS
MOMPABKK IS yIOBJICTBOPEHUSI MEHSIOMIMXCS MOTPEOHOCTEH B yCIyrax pasiM4HbIX paHOBEIaTeIbHBIX
opranuzanuii. B MCD ecTb KOMIIBIOTEPHBIE TIPOrpaMMBbI, KOTOPble MOJEIUPYIOT MOCIEACTBUS NU3MEHEHUI
B COIJIACOBAaHHOM IIJIaHE, YTOOBI ONPENENNTh, MOYKHO JIM UX MIPUHATH WIN KaK X IJIs 3TOr0 aJanTupoBaTh.

C yd4eTOoM BBIIIECKA3aHHOTO BBIOOpP YAacTOTHI M pacTpa, KOTOPBIA OMpelensieT MEXaHWU3MBI
KaHAI000pa30BaHuUsl, HUCIONb3YyeMble U IIAHUPOBAHUS, SIBISETCS BaXHBIM (akTopoM, KoTopeiM OPC
PYKOBOZCTBYIOTCSI B pabOTe, HaIpaBICHHON Ha o0ecredeHne Toro, 4ToOkl CTaHAapThl obopynoBanus BIID
€CTECTBEHHBIM 00pa3oM MUHHMH3HPOBAIM PUCK BO3HMKHOBEHHS IIOMEX, WCIIONB3Yys ITOJIXOJSIINE
napaMeTpsbl B 00JIACTH MX TIPUMCHECHUSL.

B nanHoif 001acTi MOTYT OBITH YCTaHOBIIEHBI padoyast yacToTa Juist yerpoicta BIID u, uro Bo3moxHO eme
Ba)XKHEE, COOTBETCTBYIOIIME TapMOHUKH, KOTOPbIE HAJEKHO OTAEJCHbI OT 3aIUIAHMPOBAHHBIX AJISI 3TOTO
paiioHa panuoBemaTeNbHBIX CiIyk0. Bbi0op uacToTs! /U1 ycTpoiicts BIID ynpomiaeTcst mpu ncnoias30BaHUN
OJIHOT'O U TOI'O K€ pacTpa IUIAHUPOBAHUs PajuodacToT.

Taxoke Ba)KHO YYHTBHIBATh XapaKTEPHUCTUKU W3Iy4eHHUs ycrpoiictB BIID B paiioHe, KOTOpBI MOXET OBITH
3aTPOHYT (CTaOMIIBHOCThH YAaCTOTHI, COIEPKaHNE TAPMOHMK M, TJIaBHOE, HAPsLKEHHOCTH o). [lo cytu, 310
pelieHne Mo ociabJIeHUIO TOMEX MPeIoiaraeT, 4To TpeOOBaH!s K CIIEKTPAbHON YHCTOTE M CTAOMIBHOCTH
94acTOTHI, YCTAaHOBJICHHbIE CTaHAAPTaMHU NMpUOOPoB 1 o0opynoBaHust MC3-R, OyayT Takumu e CTPOTHMH,
kak u ansa [THM-npumenenuid.

5 XoTs mouTH Bce KaHANbI B pamkax [lnana GE75 umetotr mupuny 9 k[, cymecTByeT oueHb HEOOIBIIOE WX YUCIIO
¢ Ooylee MHUPOKHUM pacrpelieieHueM. TakKe MOXHO Pa3MECTUTh HECYIIME YacTOTHI, HE COBMANAIONINE C PACTPOM
9 k['. Cxemsl pa3menienus kananoB s [Irana RJ81 wemHuoro ciioxxuee n ocHoBaHBI Ha pactpe 10 k1.
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