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PEKOMEHJIALIA MCS-R SM.1541-2*

HexenarenbHble U3/1y4eHHs B 00J1aCTH BHEMOJIOCHBIX H3JTIyYeHUil ™
(Bormpoc MC3-R 211/1)

(2001-2002-2006)

Cdepa npumeHeHus

B HacTosmiedt Pekomennanuu npuBonsaTcs npeneibl BHenmonocHbX (OoB) w3nydyeHuii ajis mepenaTunKoB,
pabotaromux B mosiocax yactot ot 9 k' mo 300 I'Tm.

Accambnes paguocssizu MCO,

yuumbwlearsl,

a) yro Pekomengauns MCDO-R SM.329 "Ilo6ounbie u3nmydeHus" kacaercst 3Q(PeKToB, U3MEPEHUN M
OTpaHMYEHHUH, KOTOPbIE AOJDKHBI HPUMEHSATHCS K HEXeNaTelbHbIM HM3JIyYeHHSM B OOJIacTH MOOOYHBIX
W3JTyUYEHUH;

b) yto Pexomenmammn MCD-R SM.329 u MC3-R SM.1539 coxep:katr yka3zaHus 1O OINpPEACICHUIO
rpaHuIBl MeXAy obnactamu BHemonocHBIX (OoB) M MOOOYHBIX HM3IIy4eHU B pajMO4YacTOTHOM CIEKTpe
nepeiaBaeMoro CUTHaNa;

c) 9T0 paccMoTpenne obmactu OoB W  HEoOXOMUMOW IIMPUHBI TOJIOCHI  BKIIOYEHBI, TIO
HeoOxoauMocTH, B Pexomennano MC3-R SM.328 "CrekTpsl 1 IIMPUHA TIOJIOCH! U3ITy4YeHUi";

d) YUTO HEXKEJIATCIIbHBIC U3JTYYCHUSA BO3HHUKAIOT IMOCJIC TOr'0, KakK MepeAaTINK BBEACH B JKCILITyaTallUO
U MOT'yT OBITh CHUYKEHEI 33 CUeT COOTBETCTBYIOIICTO MMPOCKTUPOBAHUA CUCTEMBI,

e) 4TO TpeAenbl u3NydeHW B obOmactu OoB  ycnemHo HCMONB3YIOTCS B KAdecTBE MeEphI
TOCy/IapCTBEHHOTO WM PETHMOHAIBHOTO PEryJMpPOBaHUsA B 00JacTsAX, TA€ HAOMOJaeTcs OYeHb BBICOKas
IUIOTHOCTh WCTIONB30BAHUS CPEACTB PAIUOCBAI3M, TaKWe TMpeAeibl, KaKk TPaBWIIO, OINPEACISIOTCS B
COOTBETCTBHM C KOHKPETHBIMH M TOJPOOHBIMH MECTHBIMU TPEOOBAHMSIMHU IJII COBMECTHUMOCTH C JPYTUMHU
CHCTEMaMU,

f) 4YTO, TEM HE MeHee, JJISl KaXIOH CIy»Obl HEOOXOAUMO OMPENeIUTh OrPAaHUYCHHOE KOIUYECTBO
npenenoB u3nydeHuid B obmactu OoB u3 Gonee oOmmMX MpeaenoB, MHUPOKO ompeaeneHHbIx MCO-R mis
u3nydyeHuii B obmactu OoB, kak IpaBWIIo, OCHOBAaHHBIX Ha OTrHOAlOIIel HauMEHee CTPOTMX MpPEesioB
BHETIONIOCHBIX M3JTyYeHH, OMMCAHHBIX BBIIIE B 11. €) pa3leia yyumoleas ;

g) YTO, KOTAa MPHCBOCHMS 4acToT ocyuiecTBiusAtorcs bropo pammocBsasu (BP) B coorBercTBUEM C
[Ipunoxenuem 4 Pernamenta paauocBszu (PP), HeoOxoaumas MIMpHHA IOJIOCHI W3IYYEHHsS C OJHOU
Hecyllel onpenensercs y4acTKOM IMOJIOCH YacTOT, KOTOpas BbIJEICHA;

h) YTO HeoOXoAMMasl IMUPHHA TIOJIOCH, onpeAeneHHas B [Ipunoxennu 4 k PP, oTHocuTCs K Tiepenade ¢
OJTHOM HeCyIIeH, U MOXKeT OBITh HEMPUMEHNMOMH B CIIyyae CUCTEM C HECKOJIBKUMHU HECYLINMH,

npusHaeas,

yto B PP OIMpEACJICHBI CICAYOINEC TCPMHUHBI.

JlanHas Pexomenpanus nobKHa OBITH JOBEJACHA JIO cBeaeHUs 4-H, 6-if, 7-i, 8- m 9-ii MccrnemoBareabckux
KOMMCCHUH IO paJuOCBsI3H.

&%k v
[Ipenensl, onpeneneHHple B HacTosield PekoMeHnanmm, oTHOCATCS K J100bIM BHeENoJocHBIM (OoB) 1 moOoyHbIM
u3itydeHusaM B obaactu OoB. Kak npasuio, B oOnactu OoB mpeBanupyroT BHENOJIOCHBIE U3TyYeHHs.
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HexenatenbHble uzaydenus (1. 1.146 PP)

CoctoaT u3 no6o4HbIx U OoB n3nyueHuii.

IMo6ounoe uzayuyenue (1. 1.145 PP)

WznydyeHne Ha 4acToTe MM Ha 4acToTaxX, HaXOMAIIMXCS 3a MpeAeidaMd HeoOXOOMMOM IIMPUHBI TOIOCHI
4acTOT, YPOBEHb KOTOPOTO MOXET OBITh CHID)KEH 0e3 yiepOa 11 COOTBETCTBYIOLIEH Mepeaayn COOOIEHHH.
K no6Go4HBIM U31y4eHHSIM OTHOCSTCA TapMOHMYECKHE M3JIYyUYCHHUs, Tapa3UTHBIE W3IYUYEHUs], COCTABIAIOIINE
MHTEPMOJIYISLIUU ¥ YaCTOTHOTO TipeoOpa3oBaHus, HO K HUM He oTHocATca OoB n3nyueHus.

BuenoJiocHoe uziyuenue (1. 1.144 PP)

WznydyeHne Ha 4YacTOTe WM HA YacTOTaX, HEMOCPEICTBEHHO MPHUMBIKAIOUIMX K HEOOXOAMMOW HIMpHHE
MOJIOCHl YacTOT, KOTOPOE SBJIAETCS pe3yJbTaTOM IpolLecca MOIYJSALUH, HO HE BKIOYAET MOOOYHBIX
U3ITy4YEeHUH.

3aHumaemasi lIMpUHA moJockl (1. 1.153 PP)

[[lupriHa TakoOW MOJOCHI YAacTOT, 3a HWKHUM M BEPXHUM IMpeleraMyu KOTOPOM H3IIy4aeMble CpEeIHUE
MOII[HOCTH 10 OTAEIBHOCTH PABHAIOTCS 3aJaHHOMY MpPOLEHTY [3/2 MOJHOM CpeqHell MOIIHOCTH JAHHOTO
W3JIyYEHUA.

Ecau B Pexomennauuu MCDO-P 111 COOTBETCTBYIOLIETO Kiacca M3IyYEHHUs] HE JaeTCsl MHBIX yKa3aHWil, TO
3HavyeHue /2 cnenyer 6pats paBHbIM 0,5 %.

Heo0xoaqumas mupuHa noJsocsl (. 1.152 PP)

Jnis naHHOTO Kjlacca M3JIy4eHHMs, IIUPHHA TT0JIOCHl YaCTOT, KOTOpas AOCTaTOYHA I oOecredeHus nepegadn
WH(OPMAIIMH CO CKOPOCTBIO M KAUeCTBOM, TPeOYEeMbIMU MPU 3aJaHHBIX yCIOBHSIX.

IIpucBoenHas mojoca yacrtor (1. 1.147 PP)

Ilonoca 4acCToT, B KOTOpOﬁ Pa3peli€HO H3JIYUYCHHUC CTaHLUUH;, IIHWpUHA 9TOI MOJIOCHI YacTOT paBHa
HCO6X0,[[I/IM01>1 MIUPUHE TTOJOCHI YaCTOT IUIHOC YABOCHHAA a0COJIFOTHAS BEIIMYKMHA AOITYCTUMOI'O OTKIIOHCHUA
9aCTOTHI. I[J'Iﬂ KOCMHYECKHX CTAHIIHMI IIPUCBOCHHAA I10JJ0Ca YacCTOT BKIIIOYAET B cebs YABOCHHYIO
MAaKCUMAJIbHYIO BCJIMYMHY OOHNIIJICPOBCKOro CJABUra 4YacCTOThI, KOTOpBIﬁ MOXET Ha6J'IIOI[aTBC$[ 1o
OTHOIIIEHHIO K JIFO00H TOUKe MOBEPXHOCTHU 3emutn.

I[IpucBoennas yacrora (m. 1.148 PP)

CepenmHa MOJI0CH 9acTOT, MPUCBOSHHOW CTAHIINH.

ommeyas,

a) yto B Pexomenmammm MC3-R SM.1540 nomosHUTENBHO  paccMaTpUBAIOTCA  CIy4au
HeKeJaTeNbHBIX U3MydeHri B oonactu OoB, moaaomux B CMeKHBIE pacipeelieHHbIe MOJI0CH YacToT;

b) 4yTo wuccienoBaHusi, TpeOyemple Bompocom MCD-R  222/1, yrBepxneHHbM AccamOieeit
pamuocs3zu 2000 Toma, MOTYT UMETh (DOpMaIbHOE W CYIIECTBEHHOE BJIMSHHME Ha OCHOBHBEIE OTPEIEICHUS,
UCTIONIb3yeMble B HacToswlel Pekomenanuu. B OyayiemM MoxxeT moTpeGoBaThCs IEPECMOTPETh HACTOSILY O
PexomeHnanuro ¢ TeM, 4TOObI OTPa3UTh PE3yIbTAThl TUX UCCIIECTOBAHUM,

pexomendyem

1 TepMHHOJIOTHS U ONIpeAeIeHUS

4TO CICAYET UCIIOJB30BATh CIACAYIOUINE TEPMHUHBI U ONIPEACTICHUA:
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1.1 O6aacTb MOGOYHBIX H3TydeHHid!

(M3myueHus): auama3oH YacToT 3a mpenenamu odjact OoB, B KOTOpo#, Kak MPaBWIO, MPEBATHPYIOT
10OOYHBIC U3ITYUYCHHUS.

1.2 O6aacts OoB'

(M3myd4eHuns): Muama3oH YacToT, JIeXKAlIMid HEeTOCPEICTBEHHO 32 HEeOOXOIMMOW IIUPHUHOW TOJOCH, HO B
KOTOpPBIi HE BXOAWT 00JacTh MOOOYHBIX W3MYyUYECHUU, B KOTOpPOHM, Kak mpaBmwio, mnpeBamupyior OoB
W3ITyUYeHMUS.

1.3 dBsd n dBasd

dBsd: meuubenbl OTHOCHTENBHO MAaKCHMMAaJbHOTO 3HAYEHUS CIIEKTPalIbHOW TUIOTHOCTH MOIIHOCTH (psd) B
npezaenax HeoOXOAMMOW MIMPHUHBI MOJOCH. MakcumanbHoe 3HayeHne psd cay4ailHOro cCHrHajia HaXOAUTCS
IyTEeM OIIPEeeHns] CpeJHEeH MOIHOCTH B ATAJOHHOM MOJ0CE YacTOT, KOIZa 3Ta STAJIOHHAs [0J10ca 4acTOT
pasMelaercsl Tak, 4YTo pe3yJbTaT MakcHMasleH. DTaJoOHHas I10J10ca 4acTOT AOJDKHA ObITh OJHOW U TOH ke
BHE 3aBHCHUMOCTH OT TOTO, TJIE€ pacMOJIOXKeH ee LIEHTp, U ABJIseTCA TaKoi, Kak onpezeneHo B 1. 1.6.

dBasd: nenmOenbl OTHOCHTENBHO CpeqHero 3HaueHwWs psd B Tpeaenax HEOOXOAWMOHW IIMPUHBI TOJOCHI
Cpennee 3HaueHue psd CIy9alHOTO CHWTHAajda HAXOOUTCS IIyTeM OIpeAeNieHHs CpPeAHEW MOIMHOCTH B
ATAJIOHHOM TOJI0CE YACTOT U YCPEIHEHHUs pe3yIbTaTa Mo He0OX0UMOM MUPUHE MOJI0CH. DTaIOHHAs MoJIoca
4acTOT SIBIIIETCA TAaKOM, KaK OIpeaeneHo B 1. 1.6.

PUCYHOK 1

JrasionHas kpuBas (0 dBsd (a) makcuMabHoe 3HaYeHHE psd
JranonHas kpueasa 0 dBasd (b) cpennee 3nauenue psd
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Yacrora Yacrota
a) Konmenmus MakcnMansHOH psd b) Konnemnust cpeaneit psd

1541-01

1 Tepmunsr "o6macts OoB" 1 "061acTh MOGOUHBIX M3TydeHMiA" BBEIEHBI ISl TOTO, YTOOBI MCKIIOYNTH HEKOTOPHIE
MPOTUBOPEUMs], CYILIECTBYIOIIUE CETOJHS MEXIy, C OJHOI CTOPOHBI, OIpENENIeHUs TEPMUHOB ''BHEMOJIOCHBIE
m3nydenus" u "modounsie nznydenus" B Cratee 1 PP, u, ¢ Apyroit cCTOpoHbI, peaqbHBIM HCIIOBE30BaHHEM TEPMUHOB
u3 Ilpunoxenuss 3 k PP, mepecmorpenHsix Bcemupnoit koHbepenimeid mno pamwoceszu (CtamOymn, 2000 r.)
(BKP-2000). ITpenenast OoB 1 moOoOYHBIX M3IIy4YeHHWil, COOTBETCTBEHHO, MPUMEHSIOTCS KO BCEM HE)KeNlaTeIbHBIM
n3ydeHusM B oonactax OoB ¥ MoOOYHBIX N3TydeHHH.
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14 dBc

JennGenbl OTHOCHTENBHO MOIIHOCTH M3JIy4eHHUs HEeMOAYJIMpPOBaHHON Hecymied. B Tex cmydasx, koraa
HECyIIel YaCTOThI HET, HAITPUMEP, B HEKOTOPBIX cXeMaX MU(POBOH MOYJISAIUH, TJIe HECYIYI0 HEBO3MOXKHO
W3MEpHTh, JTAIOHHBI YPOBEHb, JKBHBaleHTHbI dBc, 3To — nb OTHOCHTENHPHO MOIIHOCTH CpeaHei
MOIITHOCTH P.

1.5 dBpp

JennOenbl OTHOCHTENHHO MAaKCHMAIBHOTO 3HAYEHHS NHKOBOH MOIMHOCTH, W3MEPEHHOH C JTaJOHHOW
MIOJIOCO# YacTOT B TpeesiaXx 3aHUMAaeMO MOJIOCHI 4acTOT. [IMKOBas MOITHOCTH BHYTPH TOJIOCH! BBIPAXKaeTCs
B TOW K€ caMOil JITaJIOHHOHM IMOJIOCE YacTOT, YTO M MHKoBasg MolnHocTh OoB. M BHyTpumnoiocHsle, u
He)KeJlaTeNbHbIe M3yYeHHs] JOJDKHBI OLIGHUBATHCS B MOHATHSIX MUKOBBIX 3HAUYeHWH. s paguoioKaTopoB
ATAJIOHHAs OJIOCA YaCTOT OJDKHA BEIOMPATHCS B COOTBETCTBHH ¢ Pexomenmanmeit MC3-R M.1177.

PUCYHOK 2

JrtajonHas kpusas (0 dBpp,
MaKCHMMaJbHOe 3HaUeHHe MHKOBOI MOIIHOCTH
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1.6 ITajIOHHAsI M0JI0CA YACTOT

HlupuHa monockl 4acToT, HeoOXoAUMas JUIS OJHO3HAYHOTO ONpEAeICHUs TPe/IeioB M3IyueHus B 001acTH
OoB. Ecnu 3TanonHas mojoca 4yacToOT He yKa3aHa SIBHO IOCPEICTBOM MpeAeoB n3nydeHus B oonactu OoB,
OHa JIOJDKHA COCTaBIATH 1% OT HEOOXOIMUMOW HIMPUHBI MONOCHL. sl paAroIoKaTOpoB 3TalOHHAs ToJ0ca
4acTOT JOJIKHa OBITh BEIOpaHa B COOTBETCTBUHU ¢ PekoMennarmeit MCO-R M.1177.

1.7 IITupuHa 10J10CHI H3MEpeHuil

[ITupuHa MOJIOCKl YacTOT, KOTOpas TEXHUYECKH MPUTOJAHA JJIS BBIMOJHEHWS W3MEPEHWH Ha KOHKPETHOM
crcrteMe. B 0OBIYHBIX CIIEKTpOaHATM3aTOpaX OHA, KaK MPaBUJIO, HA3BIBAETCS pa3pellaroliedl crnocoOHOCThIO
10 MOJIOCE MPOITYCKaHHUSI.

[MPUMEYAHUE 1 — [llupuaa moi0oCk W3MEPEHHUH MOXKET OTIMYATHCSA OT ATAJOHHOHN IMOJOCH YacTOT, NMPU YCIIOBHH,
YTO pe3yJIbTaThl MOTYT OBITH IIPe0Opa30BaHbl B TPEOYEMYIO ATAJOHHYIO MOJIOCY YacTOT.

1.8 psd

B tekcTe HacTosmei PCKOMGHI[aI_II/II/I, de — 9TO CpCAHAd MOLIHOCTDH B 9TAJOHHOM IOJIOCE YacTOT.

1.9 Cpeansisi MOLHOCTb

MormHOCTh, WHTETPUPOBAHHAS B OIPENEICHHON TOJ0Ce YacTOT C HCIONb30BaHWEM W3MepeHwi psd wmm
SKBUBAJECHTHOTO METOa U3MEPEHHUIA.
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1.10 CpeaHsisi MOLHOCTD MO COCEAHEMY KAHAY

MOHIHOCTI), HMHTETpHUpOBaHHAA B IMOJIOCE YAaCTOT KaHajla, COCEAHETO OTHOCUTEC/IbHO 3aHMMaEeMOro KaHaja, €
HCIIOJIb30BaAHHEM H3MCpeHHI71 de WKW SKBUBAJICHTHOT'O ME€TOJa HBMCPGHHﬁ.

1.11 IInkoBast MOIIHOCTD

MorHOCTh, U3MEPEHHAs! MTPH TMOMOIIM MMHKOBOTO AETEKTOpa MCIOIb30BaHHeM (QHiIbTpa, mHpHHA U (Gopma
MOJIOCHI MIPOITYCKAHMSI KOTOPOTO TOCTAaTOYHA JIJIsl IPOITYCKAHUS MOJIOCHI CUTHANA.

1.12 ITukoBasi MOLIHOCTD IO COCEHEMY KAHAJY

ITukoBas MOIIMHOCTBH, UBMEPEHHAA B ITIOJIOCE YAaCTOT KaHajla, COCEAHETO OTHOCUTEILHO 3aHUMAacMOI'0 KaHala,
C UCITIOJIB30BAHUEM CIICIUAJIBHOT'O KaHAJIBHOI'O (bl/IJII)Tpa.

1.13 CymMapHasi NPUCBOEHHAs M0JIOCA YACTOT

CyMMa cMeXHBIX MPHUCBOSHHBIX MOJIOC YaCTOT ISl CHCTEMBI, COOTBETCTBYIOMas TaHHBIM [Ipmnoxxenus 4 x
PP, npencrasnennas B bP u yTBepkacHHas aiMUHUCTpALMEN CBS3H.

[MPUMEYAHUE 1. — JInf KOCMHYECKHX CIy»Xk0, Te CHCTEMBl MMEIOT HECKOJIBKO TpPaHCIOHAEPOB/TEPEaaTINKOB,
KOTOpBIE pabOTalOT B CMEXHBIX I10JIOCAX YacTOT, Pa3ZeiCHHBIX 3alllUTHBIMU MHTEpBaJaMU, CyMMapHas MPUCBOCHHAs

M0JI0Ca YacTOT JOJDKHA BKIIOYATh B ceOsl 3alllUTHBIE MHTEpBajibl. B Takux ciydasx, 3allUTHBIE UHTEPBAJIBI JOKHbI
COCTaBIIATH HEOOJIBIION MPOLEHT OT IIMPHHBI MOJOCH M3Iy4eHUs TPAHCIOHAEpa/IepeaaTIKa.

1.14 Iupuna cyMMapHO#i NPHUCBOEHHOM MOJIOCHI YACTOT

[IupuHa cyMMapHOI NPUCBOEHHOM MOJIOCHI YaCTOT.

2 IIpumenenue onpeaesieHui

YTO NP UCTIOJB30BAHUN HACTOSIIEeH PekoMeHmannm ciaenyeT pyKOBOACTBOBATHCS CIICIYFOIIIHM:

2.1 N3ayuenus B o0aactu OoB

Jlroboe uznyuyenue 3a npeaesaMyu HEOOXOIMMOM IIMPUHBI TOJIOCH], KOTOPOE BO3HUKAET B AWANAa30HE YacToOT,
OTJICIIEHHOM OT MPHCBOSHHOW YacCTOTHI M3NMyueHHs MeHee deM Ha 250% HeoOXOIMMOW IIWPHHBI ITOJIOCHI
W3Ty4YeHH, KaK MpaBuiio, OyIeT cuuTaThes u3ydeHrneM B oomactu OoB. OnHako muprHa 3TOro pa3Hoca 1o
4acTOT€ MOXET 3aBUCETh OT TUIa MOJYJALUH, MaKCUMaJbHOW CKOPOCTH MepeAayd CHMBOJIOB B Ciydae
QpoBoil MomynAlMM, TUIA MepeJaTyhka M HapaMeTpoB 4YacTOTHOH koopauHauuu. Hampumep, mis
HEKOTOPBIX CHUCTEM C LHU(POBOH, MHUPOKOMOIOCHON MM UMITYJIBCHONH MOIYJSIHEN MOXKET MoTpeboBaThCs
BBIOpaTh MHOM Pa3HOC MO YacTOTe, OTIMYAOLIHiiCS OT KoappuuneHta 250%.

HenuneliHocTn mepenaTyrka MOTYT TaK)Ke PACIIUPUTH BHYTPHUIIOIOCHBIE KOMIIOHEHTHI CUTHAJA, BBIBOMS UX
B TIOJIOCBI, OTHOCSIIHECS K muarnazoHaM dactoT OoB, ommcanasiM B Ilpunoxennn 1, m. 1.3. Kpome Ttoro,
nryMoBasi OOKOBasi 1OJIOCa TETEPOJIMHA TepeaTyuKa TaKkKe MOXKET MPOCTUPAThCS B AMANa30H 4YacToT,
ormrcanHbId B [Ipunoxennn 1, m. 1.3. [lockonbKy W30IUpOBaTh U3ITYUYSHUS MOXKET OKa3aThCs HEBHITIOJTHUMO
Ha TIPAKTHKE, UX YPOBEHb OyIeT YUUTHIBATHCSA MTPH H3MEPESHUH MOIITHOCTH BHETIOJIOCHBIX H3JTYICHHM.

2.2 N3nyuyeHus B 00,1aCTH MOOOYHBIX U3JTyYeHHH

B Tekcre Hacrosieil PexomeHnmanmu Bce W3My4eHHUs, BKJIIOYAs MPOAYKTHl MHTEPMOAYJSLMH, MPOAYKTHI
npeoOpa3oBaHysl M Mapa3uTHbIE M3JIyYeHHs, KOTOpbIe NPOSBISIOTCA Ha YacTOTaX, OTCTOSALIMX OT
HEHTpaNbHON 4yacTOThl M3nmyuyeHHs Ha 250% wu Gonee HEOOXOOUMOW IMIMPHUHBI TOJOCHI H3MyUYEHHs, Kak
npaBuilo, OyAyT CUUTATHCS M3MYUYCHUSIMH B 00JacTH OOOYHBIX M3TydyeHnid. OTHAKO MIMPHUHA 3TOTO pa3Hoca
[0 YacTOTE MOXKET 3aBHCETb OT THIA MOIYJSLMH, MaKCUMalbHOH CHMBOJIBHOH CKOPOCTH B Cllyyae
uQpoBoil MomynAMM, TUIA MepeJaTyhMka M HapaMeTpoB 4YacTOTHOH koopauHauuu. Hampumep, mis
HEKOTOPBIX CUCTEM C HU(POBOMA, MIHUPOKOMOIOCHONW WIIM UMITYJILCHONH MOAYJSLUEH MOXKET MOTPeOOBaThCS
BBIOpaTh MHOW Pa3HOC MO YaCTOTE, OTIMYAIOLIMiiCS OT Kodppuunenta 250%.

J1s MHOTOKaHANBHBIX TMEpeNaTINKOB/TPAHCIIOHIEPOB WM TePeNaTYuKOB/TPAHCIIOHIAEPOB ¢ HECKOIBKUMU
HECYIIMMH, B KOTOPBIX C BBIXO/Ja OKOHEUHOTO YCHUJIUTEINs WJIM aKTUBHOW aHTEHHBI MOXET OJHOBPEMEHHO
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nepeaaBaTbCsa HECKOJIBKO HECYIIUX YaCTOT, HEHTPAJIbHAsA 4aCTOTAa U3TYHUCHUS 6epCTC5{ paBHOﬁ I.IeHTpaJ'ILHOfI
yactore Jubo IIUPUHE  TI0JIOCHI, BI)I)Z[CHCHHOI‘/'I CTaHIIUU, 1100 HIMPUHE TIO0JIOCBI  U3JTY4YCHUA
HCpe,I[aT‘-II/IKa/TpaHCHOH,HCpa IO YPOBHIO -3 I[B, npuiem BBI6I/IpaeTC$I MCHbBIIICC U3 3TUX ABYX 3HAYCHMH.

2.3 Heo6xoaumasi mupuna nosaocsl u o01acts OoB

Jns  y3KONOJIOCHBIX WJIM  IIMPOKOMOJIOCHBIX M3Ty4eHHH (Kak ompezneneHo B PexoMeHmannu
MCD-R SM.1539), mmpuny obnactu OoB cienyer onpenensaTs no tabnuue 1.

TABJIMIIA 1
Hauano u konen o6aactu OoB
Pa3Hoc no yacrore mex
Ecan HeoOxoaumasn Casur () Havaua odaactu OoB HOC O HALTOTE MEAY
. LHEHTPAJIbLHON YaCTOTOM 1
Tun n3jrydeHus IIMPHUHA N0JIOCHI OT LeHTPAa He00XoAUMOi .
rpaHuuei modoYHbIX
By paBHa: M PUHBI M0JIOCHI .
H3JIy4eHuit
V3komonaocHoe < By (cm. [Ipumeganue 1) 0,5 By 2,5B1.
OO6bIuHOE ot By no By 0,5 By 2,5 By
[MupokomnonocHoe > By 0,5 By By + (1,5 By)

I[TPUMEYAHUE 1. —Korna By < BJ, npu 4acTOTHBIX pa3zHocax Mexny 0,5 By u 0,5 B, pekoMeHIyeTcsi BOAWTH
ocrablieHrne HeKeNnaTeIbHbIX U3JTy4eHHH.

ITPUMEYAHUE 2. — 3nauenus By, u By npusenensl B Pekomenpamu MCO-R SM.1539.

2.3.1 MH3aydeHus ¢ oAHOI HecyIei

Bennunna HCO6XOI{I/IMOI>1 IIUPUHBI TIO0JIOCBI, KOTOpasd MOOJKHa MCIOJL30BATHCA [Jid IPOBEPKU TOTO,
COOTBETCTBYET JIM M3IIy4eHUE C OJIHOW Hecylued mpenenam B oOmactu OoB, u gomkHa coBmajgaTh C
BEIMYMHOW, KOTOPYIO OpPTaH, OCYIIECTBIISIONINI MPUCBOCHUS YacTOT, mpeacTaBui B BP B cooTBeTcTBHU C
ITpunoxenuem 4 x PP.

Hexkotopsle cuctemsl ompenensitoT macky OoB B enuHMIax IMIHUPUHBI MOJIOCH KaHalla WM KaHAJIBHOTO
pa3zHoca. DTH JTaHHBIE MOTYT HCIOJIB30BaThCS KaK 3aMeHa 3HaUYeHUI0 HEOOXOAWMOW IIUPUHBI MOJIOCHI, TTPH
YCIIOBHH, YTO OHHM YyKa3aHbl B Pexkomenmamusx MCO-R wnmm B COOTBETCTBYIOIIMX PErHOHANBHBIX WA
HAIMOHAIBHBIX PErJIaMeHTaXx.

2.3.2 MH3aydeHHus ¢ HeCKOJIbKHMHU HeCyIIUMH

[NepenaTunku/TpaHCTIOHIEPEl C HECKOJIBKUMHU HECYIIUMH — JTO TaKue NepelaTuyukd / TPaHCHOHAEPHI, B
KOTOPBIX C OKOHEYHOI'0 YCUJIUTEIS NN aKTUBHOM aHTEHHBI MOXKET OJJHOBPEMEHHO IIEPEAABATLCS HECKOIBKO
HECYILHX.

g cucteM ¢ HECKOJIBKMMM HECYIIMMH 00JIaCTh BHEMOJOCHBIX m3nydeHuil (OoB) momkHa HauWHAThCS Ha
rpaHLiaX CyMMapHOH NPUCBOSHHOH MONOCHI 4acTOT. [l CIyTHHUKOBBIX CHCTEM He0OXoauMmas IIWpUHa
MIOJIOCKI, HcTonb3yemas B Mackax OoB, npusenena B Ilpunoxenun 5 k HacTtosmed Pekomenmannm, a nms
onpenenenus wupuHsl OoB, oHa K0/KHA OBITH PUHATA PAaBHON MEHbBLIEMY 3HAYCHUIO U3 IIMPHHBI TIOJIOCHI
TpaHCIIOH/Iepa 10 YpoBHIO 3 1b M cymMMapHOIi pHCBOEHHOM MoJsiock! yacToT (B [lpunoxennn 2 npuBeaeHo
JBa puMepa, MOKa3bIBAIOLINX, KaK PacCUMTaTh Havano U KoHen obsactu OoB mis cucteM ¢ HECKOIBKUMU
HECYIIUMH, B KOTOPBIX UCIIOJIB3YETCS OJUH MM HECKOJIBKO TPAHCIIOHIEPOB HA CITyTHUKE).

I[JIS[ KOCMHYCCKUX CJIy)K6 BBIIICTIPUBCICHHOC OIIPEACIICHUEC HCOGXOHHMOﬁ IIUPUHBI MOJIOCHI IMPUMEHUMO,
Korja BC€ HECYIINEC WM YaCThb U3 HUX MNE€peaAar0TCd OJHOBPEMCHHO.
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2.4 Oocy:xnenne napamerpos dBsd, dBc u dBpp

2.4.1 ToJgoxuTeJbHbIC U OTPUNATENbHBIE 3HAKH 1Js dBsd, dBc u dBpp

[Tockoneky dBsd omnpeamensercss Kak BeIMYMHA, OTHOCALIAACS K HEKOTOPOM ATaJOHHOM CHEKTpaJbHON
IUIOTHOCTH MolHocTH, 3HadeHne dBsd mist OoB BeIpaxaeTcs OTpULIATENIbHBIM YUCIOM (A1 OOBIYHOTO
ciyyas, korna OoB psd menble, yeM 3TanoHHOe 3HadeHKe). OOHAKO €ClU MCMOab3yeTcsl TepMuH "Ha ()
dBsd menbme" unam "ocnabnenue Ha ( ) dBsd", To BennumHa nznyueHus B obnactu OoB BbIpaxkaercs
HOJI0KUTEIbHBIM YHCIIOM.

[Mockonbky dBc onpezenseTcs kKak BeIMYUHA, OTHOCSIIASICS K HEKOTOPOH ATaJIOHHON MOIIHOCTH, 3HAYCHHE
s OoB dBc BelpaxkaeTrcss orpunartenbHbiM yucioM. OpHako, OJHAKO, €CJIM UCHOJb3yeTCs TEPMUH 'Ha
( ) dBc Menpme" wmm "ocmabnenwe Ha ( ) dBc" To BenmmumHa M3mydeHus B obmacté OoB BeIpaxkaeTcs
ITOJIOKUTECIBbHBIM YUCIIOM.

[Mockonbky dBpp onpeaensercs Kak BeIWYMHA, OTHOCALIASACA K HEKOTOPO MUKOBOH MOLIHOCTH, 3HaYCHUE
dBpp m1s OoB BelpakaeTcs oTpuuaTenbHbIM yuciaoM. OnHako ecnu ucnoib3yercs TepMmuH "Ha () dBpp
Menpie" win "ocmabnenwme Ha () dBpp", TO BenwmumHa wW3NydYeHWs B oOmactm OoB BEIpakaercs
MOJIOKUTENBHBIM YHCIIOM.

B Ipunoxxenuu 3 onmcan crocod pazmertku oceid X u Y Ha Mackax 11t dBc u dBsd.

2.4.2 CpaBHenne dBsd u dBc

[ockonpky y dBsd u dBc Toukm co 3HaueHwmem O nb pa3iwyHBL, OMHO W TO e YHCICHHOE 3HAYEHHE,
BBIpaXEHHOE B NIb, MOXET MpHWBECTH K TOMY, YTO Tpeaeibl M3Iy4eHus, BelpakeHHbIe B dBsd, okaxyrtcs
Ooree jxeCcTKUMH, YeM mpenensl B dBc. Ha BennunHy 3Toi pa3HUIBI OyleT BIUATH BhIOpaHHAs dTaJOHHAs
nojoca 4actor. TakuM o0pa3oM, TUN MAacKd, STAJOHHYIO IMOJOCY YacTOT M 3HAYEHUS MACKU JOJKHBI
YCTaHABJIUBATHCS COBMECTHO.

2.43 IIpakTtnyeckoe npuMeHeHue npeneaos dBsd, dBc u dBpp

[Mpumenenne npeznenoB, BblpaxkeHHbIX B dBsd, MoxeT okaszarbcs Oojee MPaKTHYHBIM IS CIEAYIOIIUX
MPUIIOKEHU:

— upoBas MOy JISIHS;
- (dhopMaThl MOIYJISIIIUK, B KOTOPBIX HEBO3MOXKHO BBITIOJHUTH U3MEPEHHUE HECYIIICH.

[Ipumenenue mpenenoB, BbIpakeHHBIX B dBc, MoxkeT okazaTbcs Oojiee TMPAKTHYHBIM JUIS CIIEAYIOLINX
MPUIIOKEHUI:

- AHAJI0rOBasi MOLYJISLINS;
- crielMabHble CUCTEMBI ¢ IM(QPOBOH MOy IALIMEH;

- JOTIOJTHUTENIbHBIE TIpENeNbl Ul AUCKPETHBIX M3IIyueHHH, coaepxaumxcs B obmactu OoB, xorma
CHeKTpalibHasl TUIOTHOCTh YKa3aHa B 3HaueHusx dBsd.

[Mpumenenune mpenenos, BbIpakeHHBIX B dBpp, MoxeT okaszaThcsi Ooiee MPaKTUYHBIM AJS CIEOYOLIHX
MPUIIOKEHUM:

- CIIeLMaJIbHbIE CHUCTEMBl C HUMITyJIbCHOW MOJYJISILUEHN, HallpuMep, PajauoIoOKaTOpbl U HEKOTOPHIE
clieluajabHble aHAJIOTOBBIE NIEPENAIOIINE CUCTEMBI;

3 Metoasbl onpenesieHusl COOTBETCTBHA U3JIy4eHHs npeaeaam B odnactu OoB

4TOOBI JJI1 ONpeAeNieHUs] COOTBETCTBUS HM3Iy4YeHHUs mnpeaenaM B obmactu OoB HCmoab30BaIlCh METOMIBI
U3MEpPEHHUsT MOIIHOCTU B CMEXHOM KaHalle U KaHaje MOCie CMEXKHOIO, WIM METOJ CIEKTpaJbHOM MacKu
OoB, onucannsle B [Tpunoxenun 1;
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4 Ipenennl uzayqennii B o6aactu OoB st mepenarynkos B quanasone ot 9 kl'u go 300 I'Tu?

YTO CHEKTpajbHbIE Mpeesbl, ONpeAeeHHbIE B HacTosmed PekoMenaum, T0MKHBI paccCMaTPUBAThCS Kak
ob11e npeelsl, KOTopsle, B 001IeM cliydae pOpMHUPYIOT HaMEHee CTPOrHe IpeJielibl H3IydeHHs B 00JacTH
OoB, ycnemnHo ucnonp3yeMble B KAUeCTBE PErMOHATIBHBIX WM HALMOHAIBHBIX HOPM. DTH HpeAeibl HHOTaa
Ha3bIBAIOT YUCTBIMU Oe30macHbIMU npenenamu. OHM NpeaHa3HaYeHbl Ul UCII0JIb30BaHUs B I0JI0CAX, II€ He
TpeOyercs Oosiee CTPOTHUX MPEIENIOB Ui 3aIIUThl KOHKPETHBIX MPUJIOKEHHUH (HampuMep, B 00JacTsX, e
IUIOTHOCTH MEPeJaroIero 000py10BaHus OYE€Hb BHICOKA).

VYuuThiBas 310, U3My4yeHus B obnactu OoB, KoTophle TOKHBI NIPUMEHATHCS K IepeaTiuKaM B AMANa30He
ot 9 kI’ 1o 300 I'T'w, cnegyeT orpaHNYMBaTh, KaK yKa3aHo B Tabnwuie 2.

[Ipumennmocts Pekomennanuit MC3-R SM.1541 u MC3-R SM.1540 onuceiBaetcs B [Ipunoxenuu 14.

AMUHHCTpaUU JOKHBI MTOAEPKUBATh pa3paboTKy OoJiee KOHKPETHBIX IMPEJeNioB U3IydeHHus B o0macTu
OoB g xaxmoit cucTeMbl M B KaKJOW TOJOCE YacTOT. DTH Tpeneisl YUYTYT peajbHble MPHIOKEHWS,
MOJIYJISIIAIO, BO3MOXXHOCTH (WIBTpPAIlMM CHCTEMBI W MPUMYT BO BHUMAaHUE CUCTEMBI, paboTaromue B
COCEJIHVX WJIHM COBIAJAIOIINX MOJ0CaX YaCTOT, C IEeNbI0 pacCIIuPEHHs BO3MOKHOCTEW COBMECTHON paboTHI ¢
IPYTHMU Paguocityk0amu.

[Ipumepsr Pexomenmanmii MC3-R, B KOTOpBIX NpuUBOAATCA Oojiee KOHKpPETHBbIE 3HAYEHUS MpEeoB
u3nydeHuss B oOmactu OoB 1y HEKOTOPHIX CHUCTEM B HEKOTOPBHIX IM0J0Cax 4YacTOT, MpPUBEACHBI B
[Ipunoxenuu 4.

TABJIUIIA 2

I'paduku, orpaHuvYUBaOIIMe CIEKTP U3aydenunii B odaactu OoB

Karteropus ciy:0b1 B COOTBETCTBHH CO

Cratnbeii 1 PP, niu Tun od6opyaosanus Macien msaysenus
KocMuueckue ciryObI (3eMHBIE 1 KOCMHYECKUE CTaHINN) ITpunoxenne 5
TeneBU3MOHHOE paJOBEILIaHIE [Ipunoxenne 6
3BYKOBOE paaHOBEIIaHNe IIpunoxenue 7
Panunonoxaropst ITpunoxenue 8
Jroburenbckue ciyKObI [Ipunoxenne 9
CyxomyTHas MOJBIKHAS CIIy»KOa [Tpunoxenue 10
Mopckue 1 BO3IYIIHBIC CITYKOBI [Tpunoxenue 11
®dukcupoBaHHas ciryx0a ITpunoxenne 12

CooTBeTcTBHE TMpefAenaaM M3IyuYeHUs, COAep)KalluMcs B HacTosuled PekoMenmannu, MoxeT He
NpeAOTBPAaTUTh BO3HUKHOBEHHE momex. ClenoBaTeNbHO, COOTBETCTBHE CTAaHAAPTYy HE OTMEHSET
HEOOXOAMMOCTh COTPYAHWYECTBA MPH CO3JAaHUM M pealn3allii WHKEHEPHBIX PelIeHUH MpoOiieM BpenHbIX
MIOMEX;

5 Apantanust macok OoB, npencraBiaeHnsix B [Ipnioxenusx 5—12 ajs ciay4aeB y3K0M0JI0CHBIX
U IIHPOKOINOJOCHBIX CHCTEM

a) 4TOOBI B TE€X CiydYasX, KOrja HeoOXoJumas IIUPHHA TOJO0Chl By MeHblle B, Kak ONpe/ieicHo B
Pexomenmammmm MCD-R SM.1539, macka OoB Opmia m3MeHeHa 1O MacmTady. DTO MOXKHO
BBITIOJIHUTD, 3aMEeHUB By Ha Bj ;

2 Ilpenensl uziydennuii B 06mactu O0B OTHOCATCS K HexKeNaTe bHbIM H3TydeHnaM (Kak K BHenonocHeM (OoB), Tak u
K IOOOYHBIM M3Ty4eHHsiM) B obsactu OoB.
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b) B TeX clyyasX, KOorja HeoOXoAWMas INMUpWHA TOJock By Oonbmie By, Kak omNpeleleHO B
Pexomenmpauuun MCDO-R SM.1539, 3HaueHue B) OCTaBIsSITh HEU3MEHHBIM MpPH HCIOJb30BAHUU
mack OoB, HO Macka nomkHa ObITh oOpe3ana. CooTBeTcTBeHHO, Macka OoB Oyzer mpumeHnma
TOJIbKO B auamna3oHe oT 50% Benuunnsl By 10 (150 + 100 Byy/BN)% BenuuuHbl By.

6 MeToabl u3mMepeHui

YTOOBl ~HMCHOJB30BANMCH  HCIIONB30BAaThCS MeToAbl M3Mepenudd OoB, ToApoOHO omucaHHBIE B
[Ipunoxenun 13.

Ipuiaoxenune 1
MeToasbl 1J1s1 onpeae/ieHisi COOTBETCTBHS NMpeaeaam nu3jay4dennii B oosiactu OoB

1 KONMMYeCTBEHHOTO OIpeIeNIeHNs] YHEPTHH BHEMOIOCHBIX U3TyUYeHHH MOTYT UCIIOIB30BAThCS [IBA METOIA.
B paznene 1 ommcan MeTol, OCHOBaHHBI HA W3MEPEHWH MOIITHOCTA B COCENHEM KaHane. B pazgene 2
paccMaTpUBaeTCs METOJ OLICHKH, OCHOBAHHBIA Ha OMNpPEACNEHUU CIEKTPadbHON IUIOTHOCTH MOIIHOCTH B
obmactu OoB.

1 MeTOZl, OCHOBAHHBbI!i HA MOIIHOCTH B COCEeIHEM KaHAaJie H KaHaJie, PacinoJ0KCeHHOM I10CJ1e
coceaHero

JaHHas MeTonMKa OCHOBaHA Ha KOHLENLMHU, onpeneiaeHHoi B Pekomennanuun MC3-R SM.328 — CnekTpsl u
IIUPUHA TI0JIOC W3IydeHud, 1. 1.12, u mnpuoOpena MTOMYyJIAPHOCTH Onaromaps HATWYNIO0 HAa PBIHKE
CIICKTPOAHAJIU3aTOPOB C BO3MOXKHOCTSIMH IU(PPOBOH 00pabOTKM, KOTOPbIE MOTYT BBINOJHATH HU(POBOE
WHTETPUPOBAHKE B TIpeieNiaX OoNpeeeHHON MOI0CH YacToT.

[Ipenen momycTMOit MOIITHOCTH M3IydeHUs B 00acT OoB MOXHO ONpeNeNuTh U3 MPEeIIOB, HaT0KEHHBIX
CIIEKTPATbHOM MACKOW MOMYCTHMBIX BHEMOJOCHBIX W3IyYCHHM, IMyTeM HHTETPUPOBAHMS OMHUCHIBAIOIIETO
rpaduk MacKd MaTeMaTH4YeCKOro BBIPAKEHUS IO OMNpeAeiIeHHON moyoce dYactoT. [Ipumep Ttakoro
npeoOpa3oBaHus NpuBezeH B JlonoaHennu 1 st mpuMepa MacKd M3JTy4eHUs], UCTIONb3yEeMOM B CyXOIyTHOH
MTOJIBIKHOM CITy)0€, KOTopast U SABJISETCS OCHOBHBIM IOJIb30BaTelieM 3TOro Meroaa. CpaBHEHHE TPEIeIioB,
OTpEJICTICHHBIX TaKUM 00pa3oM, C peaJIbHIMH TpeJeliaMi, YTBEPXKJACHHBIMU B CTaHJapTaX MOJBUKHON
CITyKOBI, TIOKa3bIBAaET, YTO HA TPAKTHUKE B IMOJABIIKHOW PaTUOCBA3M, B HENSAX AOCTIDKEHUS d3()deKTuBHOTO
HCITOJIB30BAHMS CIIEKTPA, YCTAHOBIIEHBI MPEEITBI, CYIIIECTBEHHO 00Jiee CTPOTHE, YeM Te, YTO BBIYHCIIAIOTCS
13 MaCKH BHEIMOJIOCHBIX U3TyUEHUH.

OnHUM U3 KITIOYEBBIX MPEUMYIIECTB 3TOI0 METOA B MOJXOJE AJIs ONPEAEIEHHOM MOJIOCH YaCTOT, SIBISICTCS
TO, 9TO TOT € caMbli moaxox ompexeiieH B Pexomenmanimun MC3-R SM.329 mis mpenenoB MOITHOCTH
U3ITy4YeHUs B 0071acTH MOOOYHBIX M3IIYUCHHM, PACIIONOKEHHOW OTHOCUTENHHO JANIEKO 1O Pagiov4acTOTHOMY
CHEKTPY OT MPUCBOCHHOM MOJIOCHI YaCTOT NepeaTyrKa (T. €. KaHaa).

JpyruM npeuMyIecTBOM SBISETCS TO, YTO STOT METOJI CIIOCOOCH YIIPOCTHUThH YIIpaBlIeHUE UCTIOIh30BAaHHEM
4acTOT, €CIM BBIOpaHa JSTAJOHHAs I0JI0CAa YacTOT, CPaBHUMAs C IIOJIOCOM, MPHUCBOECHHOW NPHEMHHKAM,
paboTaromuM B KaHaJlaX COCEJHUX IO OTHOIIECHHWIO K IMOJIOCE YacTOT IMepelaT4nKa, TaK KakK 3TO BeJeT K
0osnee >(h(PeKTHBHOMY WCIIONB30BAaHUIO JJIEKTPOMATHUTHOTO CHEKTpa. JTO MOXKET OKazaThCsi OCOOEHHO
Ba)KHBIM B YCIIOBHSIX pacIipelleieHns CIIeKTpa JJIsl HOBBIX KaHAJIOB IPH "miepepacipeeleHnn" 4acToT, KOTria
Onmu3Kkoe pa3MelleHHe KaHaJlOB B paclpeieieHHON I0JIoce YacTOT MPHUBOAMT K HEOOXOIUMOCTH
KOOpPJIMHAIMM YaCTOTHBIX IMPUCBOCHUI C YUYETOM PACCMOTPEHHUS HE TOJIBKO COCEIHUX KaHAJIOB, HO U
COBMEII[EHHBIX KaHAIIOB. JTOT METOJ[ TaKXe SBJIseTCs YAOOHBIM CPEICTBOM OIEHKHM BO3MOXKHBIX TMOMEX
MEXIY IABYMS PAa3IMYHBIMH METOJAMU MOMIYJISAINH, WCIOIB3YEMBIMH B COCEIHUX KaHAIaX WM IOJO0CaX.
DTOT METoJ JI0Kazal CBOK MPUMEHUMOCTh NpU IUIAHUPOBAHUU YACTOTHBIX pacIpelelieHui B pa3IMyHBIX
CTpaHaX B LENSIX OMpEeJeNIeHUs] COBMECTHMBIX TEXHOJOTH M HANpaBICHUN JTWHUHN CBSA3H, KOTOPHIE MOTYT
COBMECTHO paboTaTh B COCEHHX MOJ0CaX YacTOT.
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1.1 N3mepsiemble napamMerpsl

I/I3Mep;[eMme napaMeTpbl — 3TO 3aHUMacMasd MHIUpPHUHa IOJIOCBI MW CpEeAHAA MOUIHOCTb H3JIYYCHHUSA B
HECKOJIbKHUX OIPEACJICHHBIX AUalia3oHax. I[J'ISI BCE€X MOJOC YaCTOT, B KOTOPBLIX MPOBOAATCA HU3MCPCHUS,
HCMOJB3YOTCA OAUHAKOBBIC TAPaAMETPbl MOAYJIALIUH.

MaxkcumanbHoe 3HadeHne 99% MOLTHOCTH B 3aHMMAaeMOW II0JOCE YacTOT, JOIyCKaeMoe OIpeeIeHHO’
MacCKOU M3JIyYCHHM, MOXKET OBITh OMPENETICHO B Pe3yJIbTaTe pacuyeTa pasHMIIbI 10 YACTOTE MEXAY YPOBHIMHU
c ocmabnenueM 23 nb mis nro6oit Macku W3TyUYEHMS.

1.2 Eannuubl u3mepeHus

EnuHunb n3MepeHns MOIIHOCTH — T€ JKe caMble, YTO MCTIONB3YIOTCS ISl M3MEPEHHs U3ITyYeHUH B 00IacTn
NO0OOYHBIX H3My4YeHWH, Kak onpexaeieHo B [Ipunoxenunu 1 k Pexomenmammm MCDO-R SM.329 (mns
OONBIIMHCTBA HW3MEPEHWH oOmpeneneHa cpemaHsas MoOImHOCTh). CooTBercTByromue Kod(hOHUITMEHTH
npeoOpazoBanust (6onmee moapobHO paccMmoTpenHble B M. 1.1.1 u m. 1.1.2 Ilpunoxenus 13), IOIKHBI
UCIIOJIB30BATHCS I KOPPEKTUPOBKHU Pa3IMUNid MEXKAY:

- METOJOM ACTEKTUPOBaHHA, MCIIOJIB3YEMOI'0 B aHaJIM3aTOpE€ CHUIrHala, MNPUMEHACMOM JJIid
I/I3MCI)CHPII>1, 1 METOJAOM ACTCKTUPOBaHUA, ONPCACIICHHBIM U1 JaHHBIX IMMPEACIO0B; a TaKKe

— paspeniaroniell CrmocoOHOCTBIO O TMOJIOCE YacTOT (MIIBTPa, BXOJIIETO B COCTaB aHAIW3aTOpa
CurHajia, MNOpUMEHACMOIO JId H3MepeHHI71, n METOAOM JAC€TCKTUPOBAaHUA, OIPECACICHHBIM Jid
JTAHHBIX MPE/ICITOB.

1.3 IHosnochl u3MepeHus

Ha pucysnke 3 rpadguuecky nmokasaHsl ONKMCAHUS CAEAYIOUINX APYT 32 IPYroM MOJIOC.

PUCVYHOK 3

Homocpl H3MEPECHUS MOLITHOCTH

[lomoca ITomoca
CmexHas BanuMaeMas] CMmexHast
rnocie rnocire
. rnojoca nomoca monoca .
CMEKHOI CMEKHOM
i i f f i YacroTa
f() - 2/;5 f 0 7/;5 ﬂ) / 0 +/c5 f{) + 2fu
/.. PACCTOAHUE MKy TIPUCBOCHHBIMHU 4aCTOTAMU 1541-03

1.3.1 CMeskHas moJioca

Jlanee omucaHbl CBOWCTBA 3TOW MOJOCHI, KOTOPbIC MO3BOJSIOT HCIONB30BaTh HECKOJNBKO CIOCOOOB st
OIICHKHU BEIMYMHBI MOIIHOCTU MOMeEX, KOTOpask MOXeT ObITh BOCIPUHATA MPUEMHUKOM COCETHEr0 KaHala.
MOIIHOCTE B 3TOM MOJIOCE HA3BIBAETCSI MOIIIHOCTHIO B CMEXKHOH mojoce gacTtoT (ABP).

1.3.1.1 PacnojaosxkeHue cMeKHO# MOJI0CHI YaCTOT

I{eHTp 3TO¥ MOJIOCHI PACTIONIOKEH B IIEHTPE MPUCBOCHHOMN MOJOCH YaCTOT, CMEKHON OTHOCHUTEIBHO MOIOCHI
YacToT, pacrpeieIecHHOH MepeaTunKy.

B namxynmem ciyuae 3Ta rosioca pacrojiaraeTcs eie Onrke K MepelaTivKy Ha BETHMYWHY JOMYCTHMOTO
yXO0/1a 4acTOTHI NIepelaTIMKa IUII0C AOMIIIEPOBCKas pa3HUIlA YacToT.

1.3.1.2 Inpuna cMeKHOH MOJIOCHI YACTOT

Ee mmpuHa paBHA SKBUBAJICHTHOW IHPUHE IIYMOBOM MOJOCH MPUEMHHKA B cocelHeM KaHane. Eciu 3To
3HaYCHHE HE HM3BECTHO, TO BEJIMYMHA "TIO0 YMONYAHHUIO" MOJDKHO OBITH PaBHO 3aHMMAaeMOMW ITOJIOCE YacTOT
nepeaTyuKa.
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1.3.2 IMosoca 9yacToT MocJje cMe;KHOH

]_IeHTp 3TOH IMOJIOCHI OTHOCHUTEIHLHO CMEXKHOM II0JIOCHI YacTOT PACIIONIOKEH TaK K€, KaK LCHTP CMEXKHOMU
IMMOJIOCHI PacCIOJIOKCH OTHOCHUTEIILHO HpHCBOCHHOﬁ moJiocel 4yactoT. Ee IIMpUHA paBHa HIUPHUHE CMEXKHOM
IMOJIOCHI 4aCTOT.

B HekoTopbeix cimyx06ax (Hampumep, UM paguoBenianne) KaHAIBl Ha3HAYAIOTCS IyTEM YepelIOBaHUS ABYX
MepeMEeHHBIX HAOOPOB IJIAHOB pa3MeEIIeHHUs MPUCBAUBAEMBIX TOJIOC YaCTOT, TaK YTO 3Ta TOJI0CA SBISCTCS
OIIEHKOH MOIIHOCTH TIOMEXH, KOTOpas MOXKeT IMoMajgaTh B TPUEMHHK, HACTPOSHHBIH Ha COCeIHUH
pa3pelieHHbl  KaHal. MOIIHOCTh B 3TOW II0J0OCE Ha3blBa€TCsl MOIIHOCTBIO B TOJIOCE YacTOT,
pacnoioKEeHHOM NoCie CMEKHOM.

B Hauxyauiem cjiydac ILCHTpP 3TOI MOJIOCKI paciojiara€Tcs ommke K nepeaaTiyuKy Ha BCIUYHUHY
A0IyCTUMOI'0 yXoJa 4YacCTOThbl NEpeAaTHUKa IIIHOC HOHYCTHMBIﬁ yXo4 4acTOTbl NPpHUEMHHUKAa B COCEAHEM
KaHaJI€ TUII0C JONIIJICPOBCKaA pa3HUlia 4acToT.

14 OTHomeHne MOIHOCTH B cMexxHOi moJioce (ABPR)
ABPR Brruncnsiercs cnenyrommmM o0pa3om:
— B equHUIAX MOITHOCTH ABPR = P/P 44
— B neruoenax ABPR = P — P, (ub)
rae:
P:  cpemHss MOIIHOCTH MepenaTInKa

Pgg:  cpenHsas MOUTHOCTH B CMEXKHOM MOJOCE YacToT.

DOTH BBIYHMCIECHHS BBINOIHIIOTCS aBTOMATHYECKH KakK OOBIUHBIC JEHCTBHS Ha MHOTHUX COBPEMEHHBIX
CIIEKTpOaHaN3aTopax, 000PYA0BAHHBIX CpeACTBaMU U(PPOBON 00pabOTKH cUrHama.

KoHnenuust u3MepeHuss MOUTHOCTH B TIOJOCE COCEIIHETO KaHaja MOXET OBITh pacllMpeHa JI0 COCEIHUX
MOJIOC B PACIPENEICHHOMN M0J0Ce YacTOT, KOTopask mpocTupaercs N pas Aalblie, YeM CMEeXKHas 1mojoca, riae
N — 1ie5ioe 9nciio, Ha KOTOPOe YMHOXKAeTCsl MPUCBOSHHAS ToJioca 9acToT. st o6o3nauenus momrHoctu OoB
U3Tyd4eHus B N-OM CMEXHOM KaHaje cleayeT Ucnoiab3oBatb ABPR).

2 Metoa macku OoB

JlanHas MeToIMKa OCHOBaHA Ha KOHIICTIIIHMH, onpeneieHHol B Pekomernanimn MCH-R SM.328, m. 1.10.

2.1 N3mepsiemble napamMeTpbl

CriekTp mepenaTdyMka cIeIyeT HU3MEepsTh, WUCIOIB3YS H3MEPUTENBHYIO TO0JOCY B COOTBETCTBHH € 1. 1.7
pasnena pekomendyem, 1 TpeOyeTcs BeIpaxath B enuannax dBsd, dBc mmu dBpp.

2.2 JAunana3oH usmepeHuii

W3mepenust TOJIKHBI BHIMONHATECSA B 001actu O0B, KoTOpast JeKUT MEXy TPaHUIEH MPUCBOCHHOM MOIOCHI
YacTOT W TpaHuIlell Mex Iy 00acTsIMu BHEMOJOCHBIX (OoB) 1 MoOOYHBIX M3 TyUeHUH.

2.3 Macka OoB

B cootBerctBumM c Ilpumeuanuem 1 B m. 1.10 Pexomenmaumn MCD-R SM.328, macka He orpaHn4uBaeT
U3JIy4eHHUs] BHYTPU HEOOXOAMMOHN LIMPHHBI MOJOCH], MOCKOJIBKY OHa NMpHMEHMMa TOJIbKO B obmactu OoB
CIIEKTpa.

[NIPUMEYAHUE 1.—-B mnpenenax o6mactt OoB, MOryT CyIIecTBOBaTh CIIEKTpaldbHBIC IHUHUH C YPOBHIMH,
npeBbImauMu Macky OoB. Macka, kotopas AONMyCKaeT HaJIW4We TaKUX OTHENBHBIX CIEKTPOB, MOXET OBITh
HEZ0CTaTOYHO CTporoii. CiexoBaTeIbHO, MOXKET OTPEOOBATECA PACCMOTPETH ISl HEKOTOPBIX BHOB M3TyUeHUH TaKOH
HOXO0J, KOTOPHIA IMO3BOJSI OBl CyIIECTBOBATh OIPaHMYEHHOMY YWCIY CIIEKTPAJIbHBIX JIMHUA C YPOBHSMH BEILIE
Mackd; DTH cHelUUalbHble Npeleibl, MpU HEOOXOIUMOCTH, ONpPEAENIIIOTCS B COOTBETCTBYIOIMX [IpHimoikeHMsX,
KacarolUXcsi KOHKPETHBIX CITYKO paJiioCBsI3H.
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Jlonosnenue 1
k IIpunoxenuro 1

IIpumep pacuyera 10MycTHMOro0 OTHOIEHUsI MOIIHOCTH O0B U npexesi0B MOIHOCTH U3
pomyctumoii macku OoB

1 BBenenue

NnTerpupoBanne macku OoB Mo KOHKpPETHOMY AMAaNa3oHy 4acTOT MO3BOJISIET paccyuTaTb MaKCHMalbHO
JOMYCTUMYI0 MOITHOCTH B oOnactu OoB B monoce, KOTopast pa3pelieHa MacKol, U CIIy>KUT AJIS CBSI3U JBYX
METOAOB, NPUMEHSAEMBIX IS OrpaHMYEeHUs] u3aydeHuil B obOmactu OoB. DTa B3aMMOCBS3b MOXET OBITh
paccuuMTaHa C MCIOJb30BAHUEM JINOO AMCKPETHOrO MeToJa, MO0 HempepblBHOro MeTozaa. IlepBblii MeTon
MoOJIeNupyeT (QYHKIMOHUPOBAaHHE CIIEKTPOaHAIM3aTopa WM BEKTOPHOTO aHAlW3aTopa CUTHanla, TOrJa Kak
NOCIEAHUNA METOA TPEACTaBIsSeT CcO0OM YMCTO MaTeMaTH4YeCKHH MoAxoA. brmaromaps BO3MOMKHOCTIM
IU(POBBIX TEXHOJIOTUH, CErOHA 3TH BO3MOKHOCTH IOCTYIHBI BO MHOTMX MOJENAX IPEICTABICHHBIX Ha
pBIHKE cleKTpoaHann3atopoB. O6a MeTona AECWCTBUTENBbHBI W JAlOT OAWH M TOT JKE€ pe3ylNbTaT C
HE3HAYMTEIbHBIMU PA3IMYUAMU, KaK OyJeT MOKa3aHo B MOCIEAYOIUX IpuMepax.

B npumepax Oymer wucromb3oBaThes (opmyna aiasd IUGPOBBIX W3IyYCHWH, ONMHMCAHHAsS B Tabmuie 3,
HCIIOJIb3yEMass BO MHOTHMX CTpaHax, KOTOpasd MHOTda Ha3bIBaCTCs MacKom N3JIyUCHUA G. B sTtom nmpuMepe
paccuuThIBaeTCS CyMMapHas MOIIHOCTh B cocefHei monoce mmpuHOod 25 k['m. [lpocThie u3MeHeHMs
JIMara3oHa MHTErPUPOBAHUS MO3BOJISIET BECTH PacUeThl I APYTHX 3HAYCHU I ITHUPUHBI MOJIOCHI.

TABJIVILIA 3

YpaBHeHnus oc1adJeHns 1Js1 Macku u3aydenus G
(MCTONB3YIOTCS B HEKOTOPBIX CTPaHaxX JJIsi HEr0JO0COBBIX NEPEIaTINKOB, PA0OTAOIINX
¢ pazHocoM kananoB 25 k['11 (Ha ocHoBarmr RBW = 300 I'mr))

IIpenensl ocnadaeHus

HAINAa30H 4aCToOT
A (15)

S5klu<|fd|<10kl'n 83 log (fd/5)

10k <|fd]|<2,5x ABW MeHnsliiee U3 cienyronmx 3HaueHnii 116 log
(fd/6,1) nb, nmm 50 + 10 log (P) nb, unu 70 b

ABW: pa3pemeHHas mojoca 4actoT (6ople 1100 MUPUHEI 3aHIMAEMOH ITOJIOCH], THO00 HE0OXO0AUMOM
LIMPUHBI TTOJIOCHI)

1d- CJIBUT YaCTOTHI OTHOCUTENBbHO Hecyter (Kl 1r)
RBW: »srtanonHas moioca 9acToT, B KOTOPOii omnpeaeieHa MOITHOCTE n3ny4eHus B oomactu OoB.

ITepepsiBEI B dopMyIie, OMUCHIBAIONIEH MacKy (T. €. TOYKU pasphiBa) nepenatdynka ¢ P =1 BT Bo3HHKAIOT,
KaK BHJHO W3 TaOmuipl 4 W pucyHka 4, MPUBOJS K HEOOXOJAMMOCTH WHTETPUPOBAHHMS B HECKOJIKHX
JMara3oHax.

TABJINLIA 4

Toukm pa3pbiBa B Macke BHeNnoJOoCHbIX n3aydennii (OoB) G
(a1 RBW =300 I'n)

CaBur 9acTOTHI OTHOCHTEJIBbHO HeCyIIei Ociabaenne
(xI') (ab)
12,5 36,14
16,46 50
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Macka G rpaduyecku nokaszaHa Ha pUCyHKE 4.

PUCYHOK 4
Macka usny4yenuss G (Ha ocioBe RBW =300 I')

10

20 \

a [onoca cmesxuoro kaHana (25 kI'w) !
= \ '
o 30 :
= 1

o]
: :
ey 1
g 40 \ 1
Q 1
o \ 1
50 1
60 !
:
70 1

-5 0 5 10 15 20 25 30 35 40 45
Caeur yactotsl oT Hecywen (kl'u)
Macka uzmyueHus 1541-04
2 JacKpeTHBIN MeTox

Oto — mpumep ans 1-BaTTHOro mnepeiaTdyMka, W JAajee NPHUBEICHBl YCJIOBHblE 0003HA4Y€HMs, KOTOpbIE
UCTIONIB3YIOTCS B KOMIBIOTEPHOH MporpamMMe Ijisi TOJcyYeTa pe3ylbTaToB. B 3Toil Macke umeercs
NEepexXOIHbI yYacTOK B CepelMHe CMEXHOW IOJIOCH YacTOT M 2 MepeMelleHns TOYEK pa3pbiBa OT LEHTpa
W3JIy4€HUs], KOTOpble IOJDKHBI ObITh omperneneHsl. [lepBas — 3To 3aBucAllas OT YPOBHS MOIIHOCTH
nepeJaTyuKa TOYKa pa3phiBa, B KOTOpod ocnabnenwe nocturaer Benndusbl 50 + 10 log (P) nb, rne P —
MOIITHOCTE Tepeaatdnka (BT). Bropas — 3To Touka pa3peiBa, B KOTOpoi ociabnenue pasHo 70 mb. Jlms
Ommkaiieil K N3Iy4eHUI0 YacTH CMEKHOM MOJIOCH YacToT, OpMyJia OClablIeH s, 3aBUCALIETO OT YPOBHS
MOIIHOCTH [UIA MCIIONB3yEMOro B MpPHUMEpPE MAacKd OcCJalNeHHsl CIEeKTPaJbHON IUIOTHOCTH MOILIHOCTH,
npuBeAcHa B ypaBHeHWH (1), Torma kak ypaBHeHHe (11) comepKUT 3aBUCAIIYI0 OT YPOBHS MOIIHOCTH
(dhopmynly UIs quama3oHa 4acToT, HauOojiee YIAaJe€HHOTO OT COOTBETCTBYIOIIEH YacTOTHI TOYKH pa3phiBa.
Hns ompeneneHus CyMMapHOH MOIIHOCTH B CMEXHOH Moioce, HEOOXOOMMO CYMMHPOBaThb MOIIHOCTH B
000MX yyacTKax.

B nocrnenyromux ypaBHeHMsIX o603HaueHne =" o3Hayaetr "ompexaenseTcs Kak', a obo3Hauenue "[ |", koraa
HCITOJIB3YETCS B MATEMAaTHUECKUX BRIPAKEHUAX, O3HAUACT ""HE BPEMEHHBIH, a COTJIAaCOBAaHHBIN TEKCT".

YpaBHeHue a5 ociabieHus Ha OJvbKaiIeM yJyacTKe B HACTosIIEeM JOMONHEHUU UMEET BUI:
AN(fd)=116log (fd/6,l) nb, (1)

rae fd — cnsur no yactote (K[ 1) OT LieHTpa U3Ty4YeHUS.

Jnst Toro, 4ToOBl ONMpPEAETUTh MOIIHOCTh B CMEKHOH I0JIOCE YacTOT, HEOOXOAUMO Mpeodpa3oBaTh 3TO
JoraprudMuUecKkoe MpeACTaBICHUE TOMYCTUMBIX MPEIESIOB CIIEKTPAILHON MIOTHOCTH MOIIHOCTH M3IYUYCHUS
B JIMHEHHOE nmpeacTaBjICHUEC, Tak, 4TOOBI MOKHO OBLIO BEIIIOJHUTH HWHTCTPUPOBAHUC WUJIM CYMMHPOBAHHC
ocyabJeHust 0 CMEXHOH MOJI0Ce YacTOT, C UCIOIb30BaHUEM:

an( fd) =10"AND/10. @)
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Juis Toro 4ro0bl OmpefenuTh MOIIHOCTh, OTPAaHMYEHHYI0 MAacKOW, ocialleHne clieAyeT CyMMHpOBATh IO
paBHBIM HHTEpBaIaM, KOTOPBIE, B CBOIO OY€peb, PABHBI Pa3PEIICHUIO 10 MOJIOCE YaCTOT, OMPECIICHHOMY B
cneruduKai Ha U3MEPEHHs MacKu U3lydeHus (T. €. Iu(PoBOe UHTETPUPOBAHUE) MO MOJIOCE YACTOT, JJIS
KOTOPOH BBIMOJHSETCS OLICHKA. J{J1s1 3TOl MacKu:

RBW =0,3 KI'g 3)

CMEeXHasi mojioca — 3TO MPUCBOEHHass mnojoca wwupuHOoW 25 kl'm. LleHTp cMeXHOMl MOoJOCHl 4YacToOT
pAcIoJIOKEeH OT IEHTpa MPUCBOSHHOW TMOJIOCHI Ha paccTosHUM 25 KI'II, TaKUM 00pa3oM, cMeXHas Iojoca
HauMHAaeTCcs Ha paccTosHuu 25 — 25/2 =12,5 k'l OT meHTpa MPUCBOSHHOW TOJOCHI W 3aKaHYMBAaeTCs Ha
paccrostaum 37,5 kI'n. OgHako TpeOyeTcsl peryJMpoBKa, paBHas MOJIOBUHE Pa3pelIeHs] 0 MOJ0Ce YacTOT
¢dbunpTpa UIs TpeAOTBpAIleHUs TMOSBJICHUS SHEPTrUU 3a NpeJesiaMu COCEIHEH IMOJIOCH YacTOT, MO3TOMY
CYMMHPOBaHHE MOIIHOCTH JIOJIXKHO HaYyMHAThCA B Touke 12,5 + 0,3/2 = 12,65 k['1. YacToTa TOUKM pa3phiBa,
3aBUCAINEHl OT YPOBHS MOIIHOCTH Tiepenatuuka (fb) ompenensercs NP MOMOIIM TpeoOpa3oBaHUs
ypaBHeHwus (1) K BuIy:

fb - 6,1 % 10[(50+1010g(P)/116)]' &)

Jnsa nepenatarka P =1 Bt Touka paspsiBa 50 nb nexur B Touke 16,46 xI'n. Touka paspeiBa 70 nb, koTopas
OTHOCHTCS TaKXKe KO BCeM IepenaTynkam MomHocThio 100 BT 1 Gonee, mosiBisiercs Ha yactote 24,48 kI .

Ocnabnenne MOITHOCTH B OMIDKAWIEM yYacTKE CMEXHOW TOJIOCHI YacTOT MOYKHO OMNPENeTUTh ITyTeM
CYMMHUPOBaHMS TI0 JAHMAMMA30HY CIBUTOB Mo uyactore oT 12,65 k['m mo 16,46 k', koTopwlid mocie
peryJIupoBaHUsl PEJCTABISIETCS BBIPAXKECHUEM:

fd:=12,65,12,95,...,16 31 K. (5)

Jlorapudmuyeckuii B Mackud M3Iy4YeHHs B ONMKalIIeM y4acTKe CMEKHOW MOJOCHI 4acTOT TMOKa3aH Ha
pucyHke 5:

PHUCYHOK 5

Macka ocsradiieHus1 JUIs1 OJIMKHEr0 y4acTKa H3J1y4YeHHusl B CMexXHOil noJioce (dBc)

=30

\\

12 13 14 15 16 17
fd (k')

I~

1541-05
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a JIMHEWHBIN BUJ 3TOH MacKU MOKa3aH Ha PUCYHKeE O.

PUCYHOK 6

PacnipeneneHue MOIHOCTH U3JIy4eHHSs
JUTSL OJIMZKHET0 YUACTKA W3JIyUYeHHs B CMEXKHOI 1moJioce

3

10
<
= —4
=10
N1 ~

e~
o~
\
1()*5 \\
12 13 14 15 16 17
Jd (<I'm) 1541-06

CyMmMapHasi MOIITHOCTh B CME)KHOM IMOJIOCe YacTOT MO OTHOIICHWIO K CyMMapHOW MOIIHOCTH M3Iy4YEHHs —
3TO OTHOLIEHUE, KOTOPOE ONpENesieTcss IMyTeM CYMMUPOBAHMS MOIIHOCTH B CMEKHOH IOJOCE 4acToT,
MOKa3aHHON Ha PUCYHKE 6, C NCIIOJIB30BAHUEM CIEAYIOLIETO YPABHEHU:

abprn = Z an(fd). (6)
fd
3TO COOTBETCTBYET BHIPAKEHHIO:
abprn = 8,99 x 107*. (7)
3T0 BhIpaKEHHE MOXKET OBITh TPeoOpa3oBaHO 0OPATHO B Mpejiet ocaadieH sl MOITHOCTH B CMEXHON ToJoce
yactoT (1b), ucnomnn3ys:

ABPRN =10 log (abprn), ®)

YTO PaBHO:
ABPRN = —30,46 b . )

dopmyna st mpuMmepa Macku ociabnenus psd B yJAJIEHHOW YacTH CMEXKHON TOJOCHI YacTOT JIJIs
nepenaTynka MoIlHocThio 1 BT nmeer Bu:

AF(fd):=50+101og (1) nb, (10)
rJie fd — CIBUT 110 YacTOTe OT IeHTpa u3nydeHus (k).

Jus Toro 4ToOBI OMpENeNUTh MOUIHOCTh B CMEXKHOW IOJIOCE YacTOT HeoOXoauMo MpeoOdpa3oBaTh 3TO
noraprudMudecKoe mpeacTaBieHns psd W3MydeHus B TMHEHHOE MpeCTaBIeHNe, TO3TOMY MOIIHOCTD MOYKET
ObITh MHTETPUPOBAaHA WM CYMMHPOBAaHa TII0 JHAaNa3oHy YacTOT CMEXKHOW TOJIOCH 4YacToT, C
WCTIOJIH30BAHUEM:

—AF(fd)
af (fdy=10 10 (11)
I[J'IS[ TOTO YTOOBI OmnpeaAcInTb MOIIHOCTL, OrpaHUYINBACMYIO MaCKOﬁ, MOIIIHOCTH CJIEAYCT CYMMHUPOBATH Ha
PaBHBIX HMHTCPBaAJiaX, KOTOPLIC paBHbI Pa3spClICHUIO I10 MOJOCE YaCTOT, ONMPEACIICHHOMY B CHC].[I/I(i)I/IKaL[I/H/I

U M3MEpPEHUI MacKu U3NydeHus (T. €. MU poBOe HHTETPUPOBAHKE) TIO TIOJIOCE YaCTOT, B KOTOPOH BeleTcs
oIreHka. {1 3Toi MacKu:

RBW =0,3 KL, (12)



16 Pex. MCD-R SM. 1541-2

3aTeM MOXeT OBITh paCCUNTAHO OTHOIIEHHUE IMpejesia MOIIHOCTH B CMEXHOH TOJIOCe YacTOT K CyMMapHOM
MOIIIHOCTH M3IIyYCHHS IIyTeM CYMMHpPOBAHUS OCiia0jaeHus B nuamnazone ot 16,46 k' mo 37,5 kl'11, KOTOphIit

IMOCJIC PETYJIUPOBKHU IMMPEACTABIACTCA B HACTOAIICM HOHOJ’IHCHI/II/I B BUJC:

fd=16,61,1691,...,37,35 k.

(13)

Macka gis YAAJIEHHOTO y4aCcTKa U3J1yUCHHUA B CMEXXHOH 1moJjoce J'IOI‘apI/I(l)MI/IHCCKI/I MoKa3aHa Ha pUCYHKE 7.

PUCYHOK 7

Macka ociiaGjeHus 1Js Y1aJCHHOIO yYaCTKA H3JIy4eHHs B cMe:kHol nmogoce (dBc)

—49,95

AF (fid)

50,00

-50,05

15 20 25 30 35 40
Jd (k') 1541-07

Cymmapnas ABP mo oTHoLIeHMIO K CyMMapHOH MOLIHOCTU W3Ty4eHHUs] NpeAcTaBisieT COOOH OTHOILIEHHE,
KOTOPOE OIpeNessieTcss CyMMHMPOBAaHMEM MOIIHOCTH B CMEXHOH M0OJOCe YacTOT € HCIOJb30BaHUEM

clenymux Gopmyr:

abprf =) af(fd).
fd
3T0 paBHO:
abprf = 7X 107
1 OLICHUBACTCA KakK:
ABPRF = -31,55 nb
CyMMapHasi MOIIIHOCTb — 3TO CyMMa Pe3yJIbTaTOB, MIOJyYeHHBIX B ypaBHeHHsX (6) u (14):
abpr = abprn + abprf

YTO PaBHO:

abpr = 15,99 x107*.

310 npeobpa3zyeTcs B:

ABPR :=—-101log (abpr) b,
YTO paBHO:

ABPR =27,96 ab .

Takoe ocnabnenne yctaHaBiuBaeT Benmuanuny ABPR| =430 nbm — 27,96 nb, 1. €. 2,04 nbm.

(14)

(15)

(16)

)

(18)

(19)

(20)
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3 HenpepbIBHBII MeTO

Kaxk IMpaBUJio, B KPUBBIX MACOK M3JIYYCHHSA HMCIOTCA JIMHEWHEIC CCIMCHTBI, U CIIEKTpajibHasd IJIOTHOCTbH
MOIIHOCTH MOXET OBITH npeacTaBjicHa JIMHEMHBIM YpPpaBHECHUCM I KaKAOTO CETMEHTA.

Sag(f) = af +b @2n

Iy TOro, paccuuTaTh YPOBHHU HEKENATEIbHBIX U3yUCHHH, MOMAJA0IIMX B CMEXHYIO M0JI0CY, HEOOXO0IUMO
HalTH OTHOIIEHHE CIIEKTPOB, M3MEPEHHBIX B mojoce 300, 0603HadeHHBIX KaKk G, K pealbHON CIIEKTPATbHOMN
TUIOTHOCTH MOIIHOCTH, 0003HaueHHON Kak S. ECTM MBI MPeAroyiokuM, 4To YpOBHU MOIMHOCTH G Takke
ONUCHIBAIOTCA JTMHEHHBIM BhIpakenneM G =a'f + b, npobnema 3akmouaercs B TOM, YTOObI COOTHECTH
nuHeiiabie ko3pduumentsl @ u b’ dynximm G x kodpduumentam a u b b’ dynxiuu S. CooTHoLEHNE
Mexny G( f¢) u S( f¢) MOXKeT ObITh TPENICTABICHO CIEAYIONIMM 00pa3oM:

fe+B/2
(= [sua
f.-B/2
_ J‘fc+B/210[sdB(f)/10]df: C+B/210[(af+b)/10]df: J'fc+B/zeln10[(af+b)/10]df
Jf.—B/2 Jf.—BI2 Jf.—B/2
/. +B/2 1 f.+B/2
= k(af +b))df = — <
et = e w1 £
_ exp (k(af. +5) %ﬁf‘m 22)

rne k =In(10)/10, o0 = ka/2 u f, — ueHTpanbHas uactoTa TMOJOCH paspeuienus B. Kpome Toro,
CIeKTpajbHasl IFIOTHOCTH MOIITHOCTH B Jlerbernax, n3MepeHHasl 1o T0JI0Ce pa3pelieHus], pacCUNTHIBAETCS U3
ypaBHeHus (23) ¥ paBeHCTBO KO3 PUIIMEHTOB moyrydaetcs B (24) u (25).

1 4 ’
Gy (f.) =10 log (G(£.))= Pl (G(f) =d'f.+b (23)
a=d (24)
b=5b — l]n (Mj (25)
k o
Ecnu @’ npubamkaercs K HyJIo, TO ypaBHEHHe JUIs b mpuodpeTaeT BUL:
b=>b - %ln (B). (26)

Hug Ttoro 4ToOBI paccyMTaTh JOMYyCTHMYIO MOIMHOCTh M3NydeHus B obmactm OoB ¢ mcmonbp3oBaHueM

BBHIIICOTIMCAHHOW  TIPOIEyphl, CHadala HeoOXOAuMo BbIBecTH ypaBHeHWe Sy (f)=aftb u
MIPOMHTETPUPOBATH ITO YPaBHEHHE IO MOJIOCE CMEKHOTO KaHala.

. [S,5(/)710]
JomycTrMast MOIHOCTD BHETIONIOCHBIX M3IIy4YeHUN = jlo . dr,
w

rae Bm IIHUPUHA ITOJIOCEI CMEXXHOTO KaHajia.

[Ipu rcnonp30BaHNM CHCTEMBI C MepeaTIuKoM MolHocThio P = 1 BT, Macka B monoce 25 kI 11, ocHOBaHHas
Ha paspewieHud no nojoce yactoT 300 ['u, mpuHMMaeT BUJ, MOKa3aHHBIA Ha pucyHke 5. Kpome Toro,
JTaJOHHBIC YPOBHM TOYEK pa3pbiBa MAaCKU M3JIyUYEeHHUs IPUBEIEHBI B TA0MUIIE 4, TOITOMY MHTEPBAJ PacueToOB
MOJXKET OBITh pa3fesieH Ha JBa MOJ-MHTepBaJa IIMPHUHOI MOJOCHI CMEXHOIO KaHajla B COOTBETCTBHM C
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(dhopMmoit kpuBO# mM3mydeHUs, TO ecTh, (12,5 k['1—16,46 k') u (16,46 x['1—37,5 x['m). M3 Tabmuier 3 Mbl
MOJKEM TOIY4YUTh ypaBHEHHE JHHEeHHOW (yHKuuHM (27), chopMUpOBaHHOE Ha OCHOBAaHMH TOYEK pa3pbIBa
(12,5 x['u, —36,14 nb) u (16,46 k', =50 nb), yka3aHHbIX B TaOnuie 4, a TakKKe B JUANa30HE 4acToOT Ooliee
16,46 x['11 pe3yabTaThl U MOCTOSTHHOTO YpoBHA —50 b, OKa3aHHBIX ypaBHeHHEM (28).

s 12,5kTy < £ <16,46 kT Gy(f)=761-35f 27)

Hna12,46 kxI'u < f <375kl G;(f) = -50. (28)

Ypasuenus (27) u (28) MoryT OBITH Tpe0oOpa30BaHbl B CASAYIONMNE YPAaBHEHHS C UCIIONIb30oBaHUEM (24), (25)
u (26).

Hnsa125kI'n < £ <16,46 k' Ss(f)=1284-35 f (29)
Hsa12,46 kI'n < f <375kt Ss(f) =-44]77 (30)
YPOBHU CyMMapHOﬁ MOMLIHOCTU B IIOJIOCE CMEXHOIO KaHajla — 3TO CyMMa JBYX pPE3YJIbTaTOB

HUHTCTPUPOBAHUA B COOTBETCTBYIOILIUX MOA-UHTCPBAjIax.

HomyctuMoe ocnabnenne nmydenus B oomactu OoB:

16,46 37,5
_ J‘l 0[(12,84—3,5/’)/10] df + J‘l 0[—44,77/10] df
12,5 16,46
=0,00095 + 0,0007 = 0,00165 (31

B nenmbenax, BeIieonucanHOe OCIabaeHNe MpeodpazyeTcs CiIeayomuM o0pa3om:
101og (0,00165) = —27.8 nb (32)

Jt10 ocnabnenue ycranaBnuBaet ABP| =430 nbm — 27,8 nb, T. e. 2,2 1bM, 3TOT pe3ynbTaT O4E€Hb OJIM30K K
pe3yabTaTy, MOJyUYSHHOMY C UCIOJIb30BAHUEM TUCKPETHOTO METO/A.

IIpniaoxenue 2

Pacuyernsl HavYa/1a 1 KOHIA oojactu OoB AJIA CUCTEM CO MHOI'MMH HECYIIUMHU C OTHUM
N HECKOJIBKMMHU TPAHCIIOHACPaAaMM HA CMYTHHKE

910 HpI/IJ'IO)KCHI/IC COACPIXKUT JiBa IMPUMEpa, MOKA3bIBAOIIUX, KaK PaCCUUThIBATL Hadallo U KOHECIL obmacTu
OoB AJI CUCTEM CO MHOT'MMH HECYIIUMHU C OJHHUM U HECKOJBKUMU TPAHCIIOHACPaMU Ha CITYTHHUKE.

1 IIpumep 1: HeckoJibKO TPAHCIIOHAEPOB HA CIIYTHUKE, 00CTYKUBAKIIUX OJHY 00J1aCTh

Ha pucynke 8 mokazaH oiH U3 IPUMEPOB CIIyTHUKA C HECKOJBLKUMH TPAHCIOHIAEpaMH. B aToMm mpumepe
LIMPUHA TOJ0CKI, B KOTOPO# CIYTHUKY pa3pelieHo BecTu nepefady B nonoce 20 MI'1, npu mmmpuHe mojaockl
TpaHcmoHepa 1o ypoBHO 3 n1b =5MIn U ¢ mupHHON HEOOXOAWMOHN IOJIOCHI HM3IIyYEeHUS C OJHOW
Hecywen = 1 MI'n.
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PUCYHOK 8

H3iydeHre ¢ HeCKOILKMMH HeCyIIHMHU, B KOTOPOM IIWPHHA TT0JI0CHI TPAHCIIOHAEpa
10 ypoBHI0 3 1B MeHblIIe IPUCBOEHHON IUPHHBI 10J10CHI

| CyMmMmapHas npucBoeHHas mmonoca (20 MI'm) |
A B C D
A1 NA2 NA3 \A4 D1 \D2 D3XD4\
- | |
Heob6xomimast monoca ayist [Muprna nonock TpaHCTIOHAEPa
U3JIY4CHUS ¢ OJIHON Hecymen no yposhio 3 ab (5§ MI'u)
(1 MI')
Jea

1541-08

B mnactosmeli PexomeHmanum ycTaHaBIWBaeTCsS HEOOXOoAWMas IIUPHUHA TMOJOCH By U3IydYeHHe C
HECKOJIBKMMU HECYIIMMU paBHOH MEHee 4YeM IIojioca TPaHCHOHJepa Mo YpoBHIO —3 Ab U MeHee yem
CyMMapHasi TpHUCBOeHHas mojoca. OTcrofa, IUis BHIMIENPUBENEHHOTO IMpUMepa, HeoOXoaWMas ITUPHHA
moJIockl coctaBUT 5 MI'm. O6macte OoB HaumHaeTcsl Ha TpaHWUIAX KaKIOW CYMMapHOW NpPHCBOSHHOM
MOJIOCHI YaCTOT, KOTOpas SBJSETCS YacThIO MOJIOCHI, B KOTOPO# paspelieHa paboThl CHCTEMBI.

Cuuraercs, uto obnacte OoB mpencraBisier co0Ol Te 4acTOThI, KOTOpPBIE OTAENEHBI OT LEHTPaJIbHOM
gacToTel Oonee yeM Ha 50% oT HeoOXOOMMOHN IMIMPWHBI TMOJNOCH U MeHee deM Ha 250% HeoOxomumoi
IIMPUHBI TOJIOCH! (IIMpHHA TONOCH TpaHcmoHnepoB A u D). CnenmoBatensHo, mupuHa obiactu OoB
cocraBisier 200% HeoOXoauMON MIMPUHBI MONOCHL. [loaTOMY, /Ui puMepa, MOKa3aHHOTO Ha PHUCYHKE 9,
mupuHa obsnactu OoB Beiie fyyy u Huxe f47 paBHa 10 MI'm. Obnactu OoB u moOOYHBIX W3ITy4eHHUH
MOKa3aHbl Ha PUCYHKE 9.

PUCYHOK 9

O61acTH BHENOJIOCHBIX M MOGOTHBIX H3JTyHeHHH U151 CHCTEMbI ¢ HECKOIIBKHMH HeCyINMH,
MOKA3AHHOW HA pucyHKe 8

O06nmacTh O6nacTh
no6ogrerx| O0macts OoB CymMmapHas IpUCBOCHHAS Obnacts OoB TO0OOYHBIX
W3IyUeHui (10 MI'm) nosioca gactot (20 MI'm) (10 MI') H3TyYennii

[Mupuna nonocsl B, =3 ab cucrembl
200% ot B, C HECKOJILKMMH HeCyIUMH 200% ot B,
CHCTEMBI C (5 MI'm) CHCTEMBI C
HECKOJIEKUMU HECKONLKIMU

HECYHIUMHU A >< B X C >< D HECyIIUMHU

f;lL jc.a -f;,b ﬁL f;,d -ﬁ4U

1541-09

2 Ipumep 2: OauH TPaHCIOHAEP HA CIYTHHKE

Korga Bce Hecyuime, mokasanHsle Ha pucyHke 8 (Al-D4), mepemarorcs yepe3 OIUH-€IUMHCTBEHHBIN
TpaHcIoHep, oonacts OoB nomKkHA HAYMHATHCS Ha TPaHUIAX CYMMapHOH NPHUCBOSHHOM MOJIOCHI YacToT, a
mmpuHa obnactn OoB momxna ObITh paBHa 200% HE0OXOAMMOM MIMPWHBI MOJOCKHI, KOT/IAa HEoOXomumas
HIMPUHA TIOJIOCHI YCTAHOBJICHA PAaBHOW MHUHUMAJIIEHOMY 3HAYEHHWIO M3 CyMMAapHOW IMPHCBOSHHOW IMOJIOCHI
4acTOT U IMIMPUHE MOJIOCH TPaHCTIOHepa Mo YpoBHIO 3 1b.
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Ipunoxenune 3
Pa3merka rpadguka nis macok B exmaunax dBe u dBsd

B nacrosimem [punoxkeHun onrcanbl crnocoObl pa3METKH Ocell CieKTpaibHbIX Macok B dBc n dBsd.

1 Pa3smerka ocu Y pig macok OoB

Ha pucynke 10 mokasaH MpeAmoYTHTENBHBIN CIIOCO0 pa3MeTKH OCH Y ISl CIIEKTPAIBHBIX MAcOK B €IMHUIIAX
dBc u dBsd, korma ucmonbs3yroTcs OTpHLIATENbHBIE 3HAYEHHsT OTHOCHUTENBHOTO ypoBHs. Ha pucynke 11
MoKazaH JpyToil crnocod, B KOTOPOM HCIIONIB3YIOTCS TOJOXKHUTENbHBIE 3HaUeHHus ocnabnenns. OTMETUM, 4TO
MacKd JUIsi CUMMETPUYHBIX mpenenoB pucyHkax 10 u 11 moka3zaHbl OJMHAKOBBIMU, Pa3jiMuaeTcsl TOJBKO
pasmetka ocu Y. Jlns rpadukoB B dBsd sTamoHHas mosoca 4acTOT JOJDKHA OBITh BKIIIOYEHA B Pa3METKy,
Hampumep dBsd (BW =50 xI1).

O003Ha4YeHHs, y KOTOPBIX HOJIb PACIOJIOXKEH CBEpXY OCH Y, COOTBETCTBYET MPUHATOMY B IIPOMBIIIIEHHOCTH
croco0y 0003HAaYeHHs MAacOK IMPENeioB M OTOOpaKeHHs CHEKTPOB Ha AWCIIIESX CIEKTPOAHAIN3aTOPOB U
IPYTOTO H3MEPUTEIBHOTO 000pyA0BaHuS.

PUCVYHOK 10

IIpumepnl NpeanoYTUTENBbHONH pa3MeTKH ocu Y 151 CUMMETPHUYHBIX MACOK
BHCIOJOCHBIX U3JIYYCHHH ¢ HCIIOJIL30BAHNEM OTHOCHTC/ILHBIX YPOBHEH

0 0
=
-10 = -10
b
-20 1 20
~ <
2 30 g 30
2 5
—40 E 40
]
=50 _@ =50
60 —60
0 50 100 150 200 250 0 50 100 150 200 250
CaBur 4acToTbl CABHUT 4aCTOTBL
(IIPOLICHTHI OT LIMPHUHBI HEOOXOIMMOM ITOTOCHI) (TIpOLIEHTBI OT IIUPUHEI HEOOXOIMMOI [I0JIOCHL)
1541-10
PUCYHOK 11
Ilpumepbl A1bTEPHATUBHON PA3METKH 0cU Y VISl CHMMETPUYHBIX MACOK
BHEIOJIOCHBIX U3/Iy4YeHUH ¢ HCIO/IL30BAHNEM 3HAYEeHUH oc1abieHus
0 0
=
10 2 10
(=3
20 T 20
o <
2 30 g 30
= :
40 2 40
50 Z 50
2
60 60
0 50 100 150 200 250 0 50 100 150 200 250
CJ1BUT 4aCTOTHI C1BUT 4acTOTHI

(IPOLEHTH] OT MIUPUHBI HEOOXOJUMOI II0IOCH) (IIPOLIEHTHI OT IMUPUHBI HEOOXOMMOI OIOCHI)
1541-11
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2 Pa3merka ocu X giga macok OoB

CaBur 1o 4actotre 00bIUHO JIAeTCsl B MPOIICHTAaX OT HEOOXOAUMOM IUPUHBI MOJIOCH], HO HHOTIa MOXKET OBITh
yaI00Hee MOKa3bIBaTh €ro B MPOIIEHTaX OT HIMPUHBI MOJIOCH KaHaia. CHBHT MO 4acTOTE MOXKET OBITh YKa3aH
TaK)Xe B A0COJMIOTHBIX 3HAUEeHUAX — B K[ 11 i MTI'1L.

OOBIYHO npeacibl MaCKu CUMMETPUYHBI OTHOCUTECIBHO HCHTpaJ'II;HOfI HacTOThl, U IIOKA3bIBAKOTCA TOJIBKO
IMMOJIOKUTEIBbHBIC 3HAYC€HUA CABUI'a IO YaCTOTE, KOTOPLIC OIMUMCBIBAIOT KaK IIOJOXUTECIbHBIC, TaK U
OTpULATCIIbHBIC CABUTU IO YaCTOTC. B takom cj1ydac, Ha rpa(bmce MOKAa3bIBAKOTCA TOJIBKO ITOJIOKHUTCIIbHBIC
CIABUTHU IIO0 YacCTOTCE. OI[HaKO g NMpeacioB, KOTOPbIE HE CHUMMETPHUYHBI OTHOCHUTEIILHO ueHTpaanoﬁ
4aCTOThbl, HA OCH X JOJDKHBI TOKa3bIBATHCA U IMOJIOKUTCIIBHBIC, U OTPULATE/IbHBIC CABUTH IO 4aCTOTE. Ha
PUCYHKE 12 nokazaHn HpHMepHBIP'I Fpa(bI/IK, KOTOpLIﬁ MOXKET UCIOJIb30BAThCA KaK AJid CUMMETPUYHBIX, TaK U
AJI1 aCUMMCETPUYHBIX MMPEACTIOB.

PUCYHOK 12

IIpumep pasmerku oceil rpaguka aCHMMETPUYHBIX U CHMMeTPHYHBIX Macok OoB

(dBc)
&

-250 200  -150 —-100 =50 0 50 100 150 200 250

CIOBUT 9acTOTHI (IIPOLICHTHI OT MIHPHHBI HEOOXOAMMOU TIOIOCH ) .

IIpunoxenue 4

Ilepeuens nokymenToB MCI-R, kacaommuxcs usaydenuii B odsactu QOoB nis
omnpeeJeHHbIX CIYXKO

Pekomenmanmss MCO-R F.1191 — [llupuHa mosioc 4acTOT M HEXKENATENbHbIE W3Iy4YeHHs paauopereiHbIX
CHCTEM.

Pexomenmammss MCD-R  M.478 — TexHuueckne  XapakTEPUCTHKH  OOOpyIOBaHWUS M MPHHLMUIIBI
peryiupoBaHMsl pacOpeleneHuss YacTOTHhIX KaHajioB Mexay 25 u 3000 MI'u gngs UM cyxomyTHBIX
MTOJIBMKHBIX CITYKO.

Pexkomenmanus MCO-R M.1580 — OOmiue xapakTepUCTHKH HEXeJATeIbHBIX M3JIy4YeHU 0a30BBIX CTaHIIMIMA,
UCTIOJIB3YIOIIMX Ha3eMHBbIN paguonnTtepgeiic cucremsl IMT-2000.

Pexomenmamms MCD-R M.1581 — OOmme XapaKTepUCTUKH HEXKENATETbHBIX W3ITYYCHHHA TOIBIKHBIX
CTaHIIUHN, UCTIONB3YIONIUX Ha3eMHbIN paguonnTepdetic cucremsr IMT-2000.

Otuer MCDO-R M.2014 — CnekrpanbHo 3¢ QeKTuBHBIE HUPPOBBIE CUCTEMBI CYXOMYTHOH MOJBMKHON CBSI3H
IUIs TIepelladn IUCTIeTYEPCKOro Tpaduka.

Pexomenmanms MCD-R BS.1114 — Cucrema 1 1mupoOBOM CHCTEMBI 3BYKOBOTO PaIUOBEIIAHMS Ha
aBTOMOOMIIbHBIE, HOCUMBIE U (PMKCHPOBaHHbBIE MPUEMHHKH B Anana3oHe yactot 30-3000 MIw.
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Pexomenmanms MCD-R M.1480 — OcHoBHbBIE TeXHWYeCKHe TPeOOBaHUS K IMOABIKHBIM 3€MHBIM CTaHIIASM
TeOCTAIMOHAPHBIX CUCTEM IOJBIDKHON CITyTHHKOBOU CIIyKOBI, KOTOpBhIE pabOTaOT B INIOOAIBHON cHCTEME
nepcoHanbHON cmyTHUKOBOW cBsizu (GMPCS)— Cornamenuss MeMopaHniyma o B3aMMONOHMMAaHUH B
ydactkax nonoc yactot 1-3 I'T'w.

Pexomenmanms MCD-R M.1343 — OcHoBHBIE TeXHUYECKHE TPeOOBAHUS K MOABMKHBIM 3€MHBIM CTaHITUSM
JJIsL ra00aJIbHBIX HEreoCTraiuoHapHbIX CHUCTEM HOI[BH)KHOﬁ CHYTHHKOBOfI CJ'Iy)K6bI B II0OJIOCAaX YacCcToOT
1-3TT.

[MPUMEYAHUE 1. — Pekomernarmss MCD-R M.1343 MoxeT IpUMEHATHCS TakKe K TEpPMUHAIAM HETeOCTAlMOHAPHBIX
CIIyTHUKOBBIX CUCTEM, XOTsl B HA3BaHUU YKa3aHbI IN100AIbHbIE CUCTEMBI.

Hpuiaoxenue S

peaeant nznydennii B odjactu OoB 1151 KocMHYeCKHX CJIY:KO (3eMHBbIE U
KOCMHUYeCKHe CTAHI[MH)

1 BBenenue

B onpenenennsix cimyuasx, nmoapasymeBaercs, uto macku OoB (omucanHble B pazgenax 2—4) He AOKHBI
MIPUMEHSTHCS.

Hna cmydas, Korja Ha OJHOM CIHOYTHHKE paboTaeT HECKONIbKO TPAHCIOHAEPOB B OXHON objactu
oOcCiyXMBaHHS, M KOTJa pPacCMaTPUBAIOTCA HUXKeomucaHHble mpenenbl s OoB  wm3nydenus, OoB
W3Iy4eHHs OT OJHOTO TPAHCIOHJEpa MOTYT TIONacTb HAa YacTOTy TNepefadyd BTOPOTO COCEIHETO
TpaHcmoHzepa. B Takmx curyammax, ypoBeHb OoB m3iydeHW# OT mepBOTO TpaHCIOHIEpa HAMHOTO
MIPEBOCXOAAT OCHOBHOI CHTHall BTOpOTo TpaHcmonzepa. CrienoBaTenbHO, ONMHMCAHHBIE HUXKE TNpenessl He
JOJDKHA TpUMEHAThCsT K TeM OoB M3iydeHusM CIyTHHKA, KOTOpPHIE MOMAafaloT B HEOOXOAUMYIO LIUPHUHY
TMIOJIOCHI IPYTOT0O TPAHCTIOHEpa TOTO JK€ CaMOTo CIyTHUKA B TOH jke caMOi 00JIacTH 00CITyKUBaHUS.

PUCYHOK 13
IMpnmep npumennMocTn npeaesaoB OoB u1si CyTHHKOBOTO TPaHCIIOHIepa

(pucyHoK He B MacmItade)

Tpancnonaep A Tpancnonaep B
TIpenenst IIpenens
TTOOOUHBIX MOOOYHBIX
W3J1y4eHUI U3IyYeHUH
M ) A3) (G
1541-13

Tpancrionneps! A u B paboTatoT Ha OTHOM M TOM e CITyTHHKE B OJHOM M TOU e 001acTu 00CTyKUBAHUS.
Ot tpancnionaepa B He TpeOyeTcs, 4TOOBI €ro CUTHAI COOTBETCTBOBAJ IpeleiaM W3Iy4YeHHi B 00JacTh
OoB B amamnazoHe 4acToT 2, HO TpeOyeTcs, 4TOOBl OH UM COOTBETCTBOBAIl B IUama3oHax 4dacToT 1, 3 u 4.
B nnamazone wactoT 3, ecny OH SIBJSAETCS 3alTUTHOM ITOJIOCOH, mMpernensl m3nydeHuid B odmactu OoB He
MPUMEHSIOTCS.
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2 Macku OoB 1151 3¢eMHBIX H KOCMHYECKHX CTAHIUH (PMKCHPOBAHHON CNYTHHKOBOMH CJIYKObI
(PCO)

2.1 Oo0mas macka OoB

Wznyuenus cranmmm, pabotaromield B monocax, pacrpeneneHHbix @CC, B obmactu OoB momxHBI OBITH
YMEHBITNIEHBI U COCTaBIIATh MEHBIIE MaKCUMAaIbHOW psd, B 3TaJJOHHOW TOJIOCe YacToT mupwHOH 4 KI'm (s
cuctem, pabotatomux Beime 15 [T, BmecTo 4 k' ucnonp3oBaThest ATaIOHHAs Moyoca vyactor 1 MIm) B
npejenax HeoOX0UMON MIUPHHBI TIOJIOCH], B COOTBETCTBUU CO CIIEAYIOIUM BBIPAKEHIEM:

40 log 550+1 dBsd,

rae F — CABWT MO 4YacTOTe OT TPaHHUIbl CyMMapHOW NPHCBOEHHOW IOJIOCHI YacTOT, BBIPOKEHHBIH B
MPOIIEHTaX OT HEOOXOMUMOHN MIMPHUHBI MONIOCk. OTMedaeTcs, 9To 00macth OoB HM3IydeHui HaYnHAETCS Ha
TPAHMLIAX CYMMAapHOH IPUCBOEHHOM MOJIOCHI 4aCTOT.

Macka BHENOJIOCHBIX U3y4YCHUI 0XBAThIBACT JAUAIMA30H J0 TPaHUIIBI 001aCTH TOOOYHBIX U3IYYCHUH WU JI0
TOYKH, TJie OHA CTAHOBUTCS PaBHOH INpejelny NOOOYHBIX W3My4YeHHid, ykazanHoMmy B [Ipunoxenuu 3 x PP, B
3aBUCUMOCTH OT TOTO, Kakoe coObITHEe HacTymaeTr paspmie. OcnmabiieHne TOOOYHBIX W3TyYeHHH IS
KOCMUYeCKUX Cciayk0 coctaBmsier 43+ 10log P wimm 60 dBc B 3tamonHoi mojoce dactoT 4 klm, B
3aBHCHMOCTH OT TOTO, KaKoe OCJTa0JIeHne MEHbIIE, UK, YTO SKBUBAJIEHTHO, OHO coctaBiseT 19 + 10 log P
niu 36 dBc B sTanmonHo# nonoce yactor 1 MI'L, B 3aBUCMMOCTH OT TOr0, Kakoe ocjiadjieHHe MEHBIIIE.

2.2 IIpumep NpUMEHEHUs1 MACKH

Ha pucynkax 14 u 15 Hike moka3zaHo JiBa puMepa, OJIWH — JJIs TIpeJiena MmoOoYHbIX m3mydenuit 25 dBsd, n
Ipyroit — miis mpenena mobounerx m3nmydennii 40 dBsd. Ilpenmonaraercs, 9ro rpanuiia 00JacTH MOOOYHBIX
W3TY4YeHHUH pacrioyiaraeTcsi oT TpPaHUIBI CYMMapHO# NMPUCBOEHHOW MOJOCHI YAaCTOT Ha PacCTOSHUH, PAaBHOM
200% oT HEOOXOAMMOM MIMPHUHBI OJOCHI.

HeoOxonmmo oTMeTHTh, YTO mpenen MOOOYHBIX HM3IMydeHWi yka3zaH B eamHunax dBc, Torma kak macka
BHETOJIOCHBIX M3JIy4YeHUH onuchiBaeTcs B equnuiax dBsd. /s Toro 4roObl UMETh BO3MOXHOCTh [TOKA3aTh
npejesl MOOOYHBIX M3IIyYEHUH M MacKy BHEIMOJIOCHBIX W3JIy4YeHHN Ha OJHOM M TOM Xe rpaduke,
HeoOXxoauMo mpeoOpazoBats enuHHUIBl dBc B emununpl dBsd, xak ato chnemano B mpumepax 1 um 2 Ha
pucynkax 14 u 15.

B Ilpumepe 1, npeanonaraercs, 4To B HeoOxoauMoii mupune nonocsl 1 M nepepaetcs mouHocts 6 1BBT
(4 Bt). Ilpennonaras, 4yTo MOILIHOCTb PAaBHOMEPHO paclpeneneHa Mo HeoOXOAMMOW IIMpPUHE IOJIOCHI,
MorHocTh B mostoce 4 kI'11 coctaBut —18 nbBT. [Ipenen moOoOYHBIX HM3NYyYeHHWM ISl MTAHHOTO TpUMepa
BEIYHCIISETCS CIEIYIONUM 00pa3oMm:

43 + 10 log (4) = 49 dBc.

[Mockonbky BenmuunHa ociabienus 49 dBc mensbie, yem 60 dBc, B naHHOM cityuae oHa U OyneT mpeaeaoM
MOOOYHBIX M3ITYYEeHUH.

st Toro 49roOBl TpeoOpazoBaTh ATO ociabneHwe, BhpakeHHoe B dBc, B emumHnnbl dBsd, mokHO
BOCIIOJIB30BATHCS CIICAYIOIUM BHIPAKEHUEM

A(dBsd) = A(dBc) — Pr(abBT) + P4 k' (1b(B1/4 k'),
rue:
A(dBsd):  ocnabnenue (dBsd)
A(dBc):  ocnabnenue (dBc)
Pr(abBT): cymmaphHas moutHocTs (1bBT)

P4 yry (2b (B1/4 kI'm)):  MakcuManpHash MOLIHOCTH B 3TajloHHOH mnonoce wactor 4 xl'm (abBT), B
npezenax HeoOXOoAUMON IMUPHUHBI TOJIOCHL.
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HpI/IMCHI/IB BBIHICIPHUBEICHHOC BBIPAXKCHHUE, MMOJTYUUM:
A(dBsd) =49 — 6 — 18 = 25 dBsd,

KaK MOKa3aHo Ha pucyHke 14.

AmnanornyHo B [lpumepe 2, TOKa3aHHOM Ha PHCYHKe 15, mpezmnoaras, 4To B HEOOXOIUMOM MHUPUHE TIOJTOCH
32 k['m mepenmaercs MomHOCT, 6 n1bBT (4 BT) ¢ paBHOMEpHBEIM pacmlpeneieHueM MOITHOCTH 10
HEOOXOAMMOHN MIMpPUHE TOJOCH, MOIIHOCTh B monoce 4 k[ cocraBur —3 nbBT. [lpegen moOouHbIX
M3Ty4YeHud OyneT TeMm e, uTo W B [Ipumepe 1 (mepemaercs Ta ke camasi CyMMapHas MOIIHOCTB), T. €.
49 dBc.

OHHTB K€, MPUMCHUB BBIIICTIPUBEACHHOC BBIPAKCHUEC, TOJTyUacM:
A(dBsd) =49 — 6 — 3 =40 dBsd,

KaK MOKa3aHo Ha pucyHke 15.

PUCVYHOK 14

Ipumep 1: Macka OoB B npeanosnoxeHnu,
4T Mpees] NOGOYHBIX U3AydeHuii pasen 25 dBsd
(ocnabiieHre He TIPEBBIMIACT [IPEeiia MOOOYHBIX U3ITyYCHUI)
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Casur 1o gactore (F) OT IpaHUIBI CyMMapHOU IIPUCBOCHHON IIOIOCHI

(% OT HeoOXOTUMOL LUHPUHDI TIOIOCHI) 1541-14
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PUCYHOK 15
[pumep 2: Macka OoB B npeanoJio:keHuH,

YTO Npeset No00YHbIX H3ryyeHni pasen 40 dBsd
(Macka oOpbIBaeTCs Ha FPaHANE TOOOYHBIX H3ITyICHHN)
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CuBur 110 yacTore (/) 0T TpaHULBI CyMMapHOH IIPUCBOSHHOM 110I0CHI
(% OT HEOOXOIMMOI IIMPHHBI TTOTIOCHI)

1541-15

Heo0xomumo nposiBIIsITH OCTOPOKHOCTE B TeX ciiydasx, korga macku OoB gopMupytoTes Iuis npruMeHeHus,
KaKk Ha 3eMHbBIX, TaK U Ha KOCMHMYECKHX CTaHIUSIX. JTO TpedyeTcs MOTOMY, YTO UId TPHIOKEHUH C
HECKOJIbKMMHU HECYIIMMH, HeoOXoauMasi LIMpHHA TMOJIOCH], Ha OCHOBAaHMM KOTOpPOH (opMHUpYIOTCS Mackw,
ompenensieTcs Kak Heo0XoAnMmas IIMpUHA TOJIOCHl BBIXOJHOIO YCHJIMTENs nepeaaTdnka. Ha 3eMHBIX
CTaHLMAX 9acTO yCTaHABIMBAIOTCA YCHUIMTENH, I10JI0CA YaCTOT KOTOPBIX HAMHOTO IIMPE, YeM Y YCHIINTENEH
HA KOCMUYECKUX CTAHLIMAX.

3 Mackn BHENOJOCHBIX H3JIy4YeHHHl Uil 3eMHBIX M KOCMHYECKMX CTAHUMI TOIBUKHOM
cnyTHHKOBOI cay:x0b1 (IICC)

Macku, onucanusie B Pekomennauuu MC3-R M.1480, MOTYT HCIONB30BATHCS AJS MOJABIMXKHBIX 3€MHBIX
cranuuii cucteM [ICC co cnytHukamu Ha reoctaunoHapHoil op6ure (I'CO), cOOTBETCTBYIOLIMX
MeMopaHayMy o B3aumornoHnManuu GMPCS B yuyacTkax nnanazona gacrot 1-3 I'T'm.

Mackn, ommcannple B Pexomenmanimum MCD-R M.1343, copmMupoBaHHBIE IS TOABHKHBIX 3EMHBIX
craniuit HI'CO B mosioce 1-3 I'T'1p MOTYyT OBITH OJHUM W3 UCTOYHWUKOB JAaHHBIX JJISI MOJABUKHBIX 3€MHBIX
CTaHIIMH.

J1st 3eMHBIX CTaHIMM, HE OXBAayCHHBIX BBINIECYKAa3aHHBIMU PeKOMEHJauusMA U JJIS BCEX KOCMHUYECKHX
CTaHIINH, JOJKHA UCTIONB30BAThCA CIeAYIOoNIast 00Ias Macka BHEITIOJIOCHBIX M3ITy4YeHUH, KOTOpasi CYNTAETCS
BepxHeil rpanunei nus cuctem [ICC:

Ocnabnenne m3nydennit OoB B »TanonHO# monoce yactoT 4 k' s cucrem [ICC, paboTarommx HUXKE
15 I'T (B mpOTUBHOM cllydae — B 3TaloHHOU mojioce yacToT 1 MI'n ans cucrem [1CC, paboraromux BbITe
15 I'T'w), coctaBnser:

40 log %+1 dBsd,

rae F — CABHT MO 4YacToTe OT TPaHMIBI CyMMAapHOW NPHUCBOSHHOW IMOJOCHI 4YacTOT, BBIPAKEHHBIH B
IPOLIEHTaxX OT HEOOXOOMMOI LIMPHUHBI MOJOCHI, KOTOPbIH OyaeT nexaTh B mpexpenax or 0% mo rpaHMLbl
MOOOYHBIX M3IIy4eHU# (KoTopas, 06br4Ho, paBHa 200%).

Macka BHEMIOJIOCHBIX U3JTyYEeHUN OXBATHIBAET MUAIA30H IO TPAHUIIBI 00JIaCTH MOOOYHBIX W3TYUYSHUN WU 10
TOYKH, TJic OHa CTAHOBUTCS PaBHOM Npejeay NOOOYHBIX W3Iy4YeHHid, ykazanHoMy B [Ipunoxenuu 3 x PP, B
3aBUCHMOCTH OT TOT0, Kakoe coObITHe HacTtymaer panblne. OciabieHne MOOOYHBIX H3IIydYeHUH s
KoCcMHUecKnX ciy:k0 cocraBiser 43 +10log P wim 60 dBc B srtamonnoi momoce wactor 4 kl'1, B
3aBUCUMOCTH OT TOTO, KaKoe OCIabjeHHe MEHbINe, WK, YTO SKBHUBAJICHTHO, OHO cocTtaBiseT 19 + 10 log P
nin 36 dBc B TanonHoi nonoce yactot 1 MI'L, B 3aBUCMMOCTH OT TOr0, KaKoe 0cjiabJIeHHue MEHBIIIE.
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IMpumep, TpuBeNeHHBI B M. 2.2, MOXET HCMOJB30BaThCA s MPeoOpa3oBaHWs 3HAUCHWH mpesena
noOOYHBIX M3JTy4YeHUH, BeipaxkeHHOro B dBc, B enunuisl dBsd.

HpI/IBCI[eHHaH BBIIIIC MAacCKa, MOXXECT OKa3aThbCs HerHMCHI/IMOﬁ AJid ACTAJIBHOTO U3Y4YCHUA COBMECTUMOCTHU
no COCCI[HCﬁ IMOJIOCE 4acCTOT.

4 Macku BHeNOJIOCHBIX H3JYYEeHHH I KOCMHYECKHUX CTAHUMI paguoBeliaTebHOM
CNyTHUKOBOIi cy:x0b1 (PCC)

BHenosnocHble W3NydeHHs CTaHIMM, padoTarolleil B MojocaX, paclpeleleHHBIX paguoBeIlaTeIbHOR
CIIyTHUKOBOW CIy»x0€, HOJDKHBI OBITh YMEHBIIEHBI J0 BEIMYWHBI MEHBIIE MaKCHUMaJbHOW CHEKTpaTbHON
TUIOTHOCTH MOIIHOCTH B JTAJOHHOHM Mojioce YacToT MmupuHOil 4 k'l (ans cucreMm, pabOTaroOmUX BBILIE
15 I'Tu, BMecto 4 k[ mucnonb3oBaThes ATaJIOHHAs Moyioca 4yacToT 1 MI'm) B mpexenax HeoOXOAMMOH
IIUPUHBI TIOJIOCHI, B COOTBETCTBHHU CO CIIEIYIOIINM BBIPRKEHUEM:

F
32log —+1 dBsd
g 5o (dBsd)

rae F' — cIOBUT MO 4YacTOTE OT TPaHHUIBl CyMMapHOW MPUCBOCHHOW MOJOCHl YacTOT, BBIPAKCHHBIA B
MPOIEHTaX OT HEeOOXOAWMOW IMPHUHEI Tojiockl. OTMedaetcs, yTo obmacth OoB HaunHaeTcs Ha TpaHHUIAX
CYMMAapHOMW MPUCBOCHHOM MOJIOCKHI YaCTOT.

Macka BHEMIOJIOCHBIX U3TyYeHUN OXBATHIBAET MUAIA30H IO TPAHUIIBI 00JIaCTH MOOOYHBIX U3TYUYSHUN WU 10
TOYKH, TJic OHa CTAHOBUTCS PaBHOM Mpejedy NOoOOYHBIX U3Iy4YeHHid, ykazanHoMy B [Ipunoxenuu 3 x PP, B
3aBUCUMOCTH OT TOT0, Kakoe coObITHEe HacTymaeTr pasbpmie. OcnmabiieHne TOOOYHBIX W3TyYCHHH IS
KoCcMHUecKnX ciy:k0 cocraBisier 43 +10log P wim 60 dBc B srtamonno#t momoce wactor 4 kl'1, B
3aBUCHMOCTH OT TOTO, KaKOe€ OCJTa0JICHUe MEHbIIE, WK, YTO SKBUBAJIEHTHO, OHO coctaBisieT 19 + 10 log P
nin 36 dBc B sTanonHo# nonoce yactot 1 MI'1, B 3aBUCMMOCTH OT TOr0, KaKoe ocjiadjieHHe MEHBIIIE.

Ha pucynke 16a nmoka3zana macka nznyuyenuit B oomactu OoB st PCC.

PUCVYHOK 16a

Macka nsJrydenuii B o6aactu OoB qs PCC
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Casur no yacrore (F) OT rpaHULbl CYMMApHOW MPUCBOGHHOMN MOOCHI
(% oT HEeOOXOAMMOM 1MPHHBI MOJIOCHI) 1541-16a
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Ha pucynkel 6b Hmke mokazan npumep I mpejena moooyHbIx m3nydenuit 23,5 dBsd. ['pannna mobovHbIx
W3IY4YeHHUH pacrioyiaraeTcsi oT TPaHHUIBI CYMMapHO# NMPUCBOEHHOW MOJOCHI YAaCTOT Ha PacCTOSHUH, PAaBHOM
200% ot HeoOXOOMMOH WWMPHHBI MOJOCH. Heo0XoanMo OTMETHTB, YTO Mpenesl MOOOYHBIX HM3TYy4YEHHUH
yKazaH B eanHuuax dBc, Torma kak Macka BHEMOJIOCHBIX M3Iy4YeHUH onuchkiBaercs B eauHuuax dBsd. s
TOr0 4TOOBI UIMETh BO3MOKHOCTb [10Ka3aTh Mpeies NOOOYHbIX U3JIyUYeHUH 1 MacKy BHETIOJIOCHBIX U3JTydeHUI
Ha OJTHOM U TOM e Tpaduke, HeoOxomumo mpeodpaszoaTh equHuibl dBe B equnnibl dBsd, kak 310 cienano
B IIpUMepax, MOKa3aHHbIX HAa PUCYHKAX HIKE.

B nanHOM mpmMepe mpemonaraeTcs, 9To B He0OX0oauMo# muprHe mosiockl 18 MI'TT mepenaeTcss MOIITHOCTh
20 abBT (100 BT).

[Ipenmonaras, 4To MOIHOCTh PABHOMEPHO pacmpesiesieHa Mo HeoOXOAMMON IUPUHE MOJIOCH], CIEKTPATBHO
TUIOTHOCTh MOIIHOCTH Oyner paBHa —16,5 nbB1/4 k. [lpemen moOOYHBIX W3My4YeHWH XS IJaHHOTO
MpUMEpPa BEIYUCIIAECTCS CASAYIOIMAM 00pa3oM:

43 + 10 log (100) = 63 dBc.

[Mockonpky BenmmumHa ocnabnenus 63 dBc Gonbime, yem 60 dBc, To, cormacHo [Ipunoxenuro 3 k PP, B
JTAHHOM CcITydJae Tpejaes HoO09HBIX m3nydeHui coctaBut 60 dBc.

Hus Toro utoObl mpeoOpa3oBaTh 3TO ociabieHue, BoipakeHHoe B dBc, B emuuuipl dBsd, moxHO
BOCIIOJIb30BAThCS CIIEYFOIIUM BBIPAXKEHUEM:

A(dBsd) = A(dBc) — Pr(ubBT) + P4y (1bB1/4 I'1),
rue:

A(dBsd):  ocmabnenue (dBsd)
A(dBc):  ocnabaenue (dBc)
Pr(nbBT): cymmapnas momtHOCTh (1bBT)

Py (nbBT1/4 x['1):  MakcuManbHass MOIIHOCTH B 3TaJOHHOM nojioce yacToT 4 k[ (nbBT), B mpenenax
HE0OXO0IMMOM TIIMPUHEI TIOJIOCHI.

IIpuMeHUB BBILIENPUBENCHHOE BEIPAKEHUE, TIOTYUNUM:

A(dBsd) = 60 — 20 — 16,5 = 23,5 dBsd,
KaK [T0Ka3aHo Ha pucyHke 16b.

PUCYHOK 16b

IIpumep npumenenust macku OoB ans PCC, xorga npegen nodo4HbIX u3aydeHuii pasen 23,5 dBsd
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5 Macka OoB wu3nydeHmii Aad JHHHH CBS3M  KOCMOC-3eMJsl  CIYKObl KOCMHYECKHX
ucciaenopanuii (CKH), cayxobl kocmudeckoii dkcmayatanuu (CKJ) U cnyTHHKOBO# C1y:KObI
ucciaenopanus 3emau (CCU3), padoraromux B nuanazone 1-20 I'T'n

5.1 BBenenue

B nactosmem [IpnnokeHnH OMUCHIBACTCS Macka BHETIOJOCHBIX M3IYUSHUH I TUHAN CBSI3U KOCMOC-3eMJIs
CKH, CK3 u CCU3, paboraromux B nuamnazone 1-20 I'T'u. Dta Macka HeMpUMEHUMA JIsSl CTAHIIMNA JaTbHETO
KOCMOCA, aKTHBHBIX JATYNKOB HITH MEKCITY THUKOBBIX JINHUH CBSI3U.

5.2 Macku BHemosocHbIX u3jaydeHuii ansa cucrem CKH, CK9 u CCHU3, paGorarommux B
HanpaBJeHUsIX kKocMoc-3eMiisl U 3eMuIs-KocMoc

Macka, nokazaHHasg Ha PUCYHKE 17, OTHOCHUTCS K M3IY4YEHHUSIM C OJHOM Hecymiei 3eMHbix ctaHiuit CKU,
CKD u CCH3, paboTaromux Ha MEHTPAITBHBIX YacToTax B quana3one ot 1 I'T'm mo 20 I'Tm.

PUCYHOK 17

Pexomengosannas macka OoB nas mziaydenniit CKU, CK3 u CCU3 ¢ oaHoill Hecymeil
B HAMPABJEHUAX KocMoc-3emurst 1 3emasi-kocMoc B moJiocax Mesxay 1 I'l'mgm 20 I''g

10 ~

50 100 150 200 250
Heo6xomumas mmpuaa nonocsr (%)

OTHOCHTEILHAS CIIEKTPATLHAS [IIOTHOCTE
(dBsd/4 xT'i)

Ilpumeuanue 1. — Macka u3nyueHui, 0ObIMHO, OXBATHIBACT AMANa3oH 10 250% ot
HeoOXoauMOW WKpuHbl. OxHAKO JanbH:A rpaHuua odmactu OoB A y3KonolIoCHBIX U
HIMPOKOIIOIOCHBIX CHCTEM MEHSCTCS, KaK yka3aHo B Pexomennannu MCO-R SM.1539.

1541-17

5.2.1 IlapameTpbl MACKHU U3JTy4YeHUS
Macka u3mydeHui onruckiBaeTcs B equHUIax dBsd, m3MepeHHBIX B 3TAIOHHOM Mmoioce 9acToT 4 Kl 1I.
Macka u3nyueHuil onpeaensierca Kak:

Ocnabnenne = —15+15 (X /50%) dBsd s 50% < X <150% (33)
Ocnabnenne = +12+6 (X /50%) dBsd st 150% < X <£250% (34)

rae X yKas3pIBaeT MPOLIEHT OT HEOOXOAMMOM ITUPHHBI TTOJIOCHI.

5.2.2  IIpuMeHMMOCTb MACKH HU3JTy4YeHus

OnucaHHas 37ech Macka HW3Iy4eHMH NPUMEHMMa TONBKO IJIs W3IY4YeHHH C OJIHOW HecyIued CIyxObl
KOCMHYECKUX UCCIIEOBaHUM, CITy)KObl KOCMUYECKON AKCIUTyaTallid M CITyTHUKOBOM CITyObI UCCIIEIOBaHUS
3emunn, pabortatomux B auamazoHe oT 1 ['Tm mo 20 I'Tu. OnHa HenmpuMeHMMa Al W3MyYEHUH CTaHIAN
JAJILHET0 KOCMOCA, CTaHIUH, pa0OTaoUIMX HAa MEXKCIYTHUKOBBIX JUHMAX CBs3u (MCJI) wiu akTHBHBIX
natunkoB. Macku msnyuenust st CJI u nunuit kocmoc-3emiisa B Auana3zoHax Hwke 1 [T u oime 20 [T,
TpeOYyIOT AaNbHEHIIETO H3YYeHNSI.



Pex. MCD-R SM. 1541-2 29

5.2.3  OcHoBBI AJ11 pacyeTa MaCOK M3Jy4eHHi

Macka uznyuyeHuid, onucanHas ypaBHeHusiMu (33) u (34), O6puta BeIOpaHa MOTOMY, YTO MOJEIMPOBAaHUE
MOKa3aJio, YTO 3Ta MacKa M3JIyYeHUH MOXKET ObITh peaan3oBaHa 0e3 M3JIMIIHUX OTPAHUYCHHN JUIS 3EMHBIX U
cnytHukoBbIx cTaHmmit CKU, CK3 nu CCU3. bonee Toro, oHa, Kak MpaBUiIO, 00ECTIEYNBAET TOCTATOUYHYO
3aIUTy OT HEe)XXeNaTeNbHBIX M3IydeHui. [lanee, 3Ta Macka COOTBETCTBYET KOHIENIIMHA Oe301MacHOCTH CETH,
T.€. 3TH oO0ume pekoMeHaoBaHHBIE mpeaensl OoB OyayT mnpencraBisaTe coboii, B olbmeMm ciydae,
HaMXyAIINA ciydail, OCHOBaHHBI Ha HamMeHee cTporux mpenenax OoB wm3mydeHus, KOTOpHIE YCIIEIIHO
WCTIONB3YIOTCS B PETHOHANBHBIX M HAIMOHANBHBIX pPErIaMeHTaX, W OHM He YYWTBIBAIOT OOJee CTporue
peruoHaNbHbIC UIU HAITMOHATILHBIE TIPEEITh.

6 Ciay:k0bl CTAHAAPTHBIX YACTOT U CUTHAJIOB TOYHOro Bpemenu (SFTS)

6.1 Cayxob1 SFTS, padorarommux Hmxe 30 MI'n
Honoca 7 (2,525 MTI'n)

Nznyuenus ciayxOb1 SFTS B mosoce 7 ot 2,5 no 25 MI'ny, kak npaBuio, cojiepkaT MyJbTHINIEKCHPOBAaHHBIE
C pa3lelieHHeM 10 BPEMEHHU TOJOCOBbIE OOBSBIEHUS, TOHAIBHBIE MOCBUIKM W KOABI BpeMeHH. Kaxuiprii
CHT'HAJI MOJYJHPYET HECYLIYIO C HCIOIBb30BaHUEM JIBYXITOJOCHOH aMIUTUTYAHON MOTYJISILIAH.

Mackn cnektpanbHbIX TpemenoB  SFTS  paccuuTeiBaroTCs B COOTBETCTBMM C  PekoMeHmanueit
MCD-R SM.328 (1. 6.3.3 [lpunoxenus 1), ¢ ucroiap3oBaHUEM yKa3aHHOW BBIIIE IIMPHHBI MOJOCH KaHaia,
MOCKOJIbKY HEOOXOIMMYO IIIMPUHY TOJIOCKI CUTHAJIA OIPEe/IeNIsieT 3BYKOBOE PaIiOBeIaHe

Ecnmn gacrtota oTkiameiBaeTcs Ha OcH abcuucc B JIOTApU(PMHUYECKHX €NWHWIAX, M, €CIH IUIOTHOCTH
MOIITHOCTH OTKJIQABIBAIOTCS Ha ocu opauHat (ab), To kpuBas, nzodpaxaromas crnekrp OoB, nomKHa JekaTh
HIDKE ABYX NMPSAMBIX JTUHWAN, HaUMHArOMMXcs B Touke (+0,5 X mmpuHa monockl kaHana, 0 1b) wim B TOUKe
(—0,5 X mmpwuHa noyock! kaHana, 0 nb) u 3akaHumBaThcs B Touke (+0,7 X mMHpUHA MONIOCH KaHaia, —35 nb)
wm (—0,5 X muprHa nonock kaHana, —35 1b) coorBeTcTBeHHO. BHE 3THX TOUek u Hinke ypoBHs —60 nb ata
KpHUBas JOJDKHA JIeXKAaTh HUKE NIBYX MPSIMBIX JTUHHUHA, HAYMHAIONMUXCA B IMOCIEAHUX TOYKAX W MMEIOIINX
HakyoH 12 nb/okraBy. Briociencteum, 3Ta e KuBast JOJDKHA JiekaTh HUxke ypoBHs —60 nb.

OranoHHbIH ypoBeHb 0 1b COOTBETCTBYET MIIOTHOCTH MOIITHOCTH, KOTOPasi CYIIECTBYET, €CIH Obl CyMMapHas
MOIITHOCTh, 0€3 yueTa MOIITHOCTH HeCyIel, Obliia OB paBHOMEPHO pachpe/eieHa 0 He0OX0UMOM IHpruHe
MOJIOCHI.

OnpeneneHHas TakuM 00pa3oM OpAWHATA KPUBOM TpEACTaBiseT COOOW CpPEIHIO MOIIHOCTD,
BOCIIPHHAMAECMYI0 aHAIM3aTOPOM CO CpeAHEeKBajpaTHyeckoil mojocod myma 100 ', yactoTa KOTOpOro
HACTpOEHa Ha YacTOTy, OTOOPaKEHHYIO M0 OCH abcimcc.

Ipunaoxenue 6
Ipeneast nznydenuii B o6jacta OoB 1191 cucTeM TeJIeBU3HOHHOTO BelIAHUA

B mnacrosimem [lpunokeHun npuBonmsATcs NpeAensl u3nydeHud B obmactu OoB, KOTOpble AOMKHBI
NPUMEHSTBLCS JJISl CUCTEM TEJCBH3HMOHHOTO PaJMOBelIaHusA. B COOTBETCTBUM C MPHUHIIUIIOM 0€30MacHOCTH
ceTH (CM. 1. 4 paszena pekomendyem), CIeAyeT OTMETHTD, UTO O0Jiee CTPOTHE MpeIeNbl He 3aTparuBaroTCs B
TeX CllydasX, KOrJia CYHIECTBYIOT OCOOBbIE COTJAllleHUsl JJISl paJvoBelIaTeNbHBIX CIyXk0, MOAMUCAHHBIE B
HensX KOOpAWHAUMM Wi oOecredeHus: COBMECTMMOCTH. boiee cTporme mpenensl, yKa3aHHbIE B
COOTBETCTBYIOIIUX COTJIAIICHUSIX M CTAHAApPTaX, JOJDKHBI HCIONB30BaThbCd BO BCEX Clydasx, Koraa
HEOO0XOAMMO OIpPENENUTh 0coOble TPeOOBaHHS U MOKET OBITh 3aTPOHYT MPEIMET COTJIAIEHHS.

[TPUMEYAHUE 1. — Bce npencTaBieHHBIE 37IeCb MAacKM — 3TO MAaCKH U TOJHOTO W3IIyYeHWsS, BKIOYAs MpPeHeibl
n3nydenuit B obmactu OoB.
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1 Hundpposoe TB ¢ mmpunoii kanaa 6 MI'ny no Pekomengannu MCI-R BT.1306

1.1 Cucrembl DVB-T ¢ kanajidamu 6 MI'n

st tudpoBoro TeneBuaeHUs ¢ KaHamamu ImmpuHOM 6 MI'm, oGmacte OoB pacmomoxena ot 3 MIn
(1. e. £0,5 X 6 MI'mr) mo £15 MI'm (1. e. £2,5 X 6 MI'mm).

st cuctembr DVB-T ¢ kanmamamu 6 MI'm, ans w3MepeHHs CIEKTPaIbHBIX TPEICIIOB HCIOIB3YETCS
u3MeputenabHas mojoca 4 k['u. DranoHHbI ypoBeHb 0 1B COOTBETCTBYET CpelHEel BBIXOJHOW MOIIHOCTH,
WU3MEPEHHO B IIMPUHE MOJOCHl KaHaja.

Macka cnektpanbHbIX mpesenoB s cucteM DVB-T ¢ kananamu 6 MI'1| noka3ana Ha pucyHke 18. Ha atom
pUCyHKe U300pakeHbI CIIEKTpaIbHBIC MPEEIIb A MepeJaTINKOB C JUATA30HOM BBIXOJHBIX MOIIHOCTEH OT
39 nbBt mo 50 nbBT. C kaxapIM pHCYHKOM CBsi3aHa TaOJiWIla TOYEK meperoMa M TalJiwia 3HauYeHWH i
KOHEYHBIX TOYEK M JUISI TOYEK, ONM3KMX K KOHEYHBIM, B KOTOPBIX YKa3aHBI COOTBETCTBYIOIINE YPOBHH
MOOOYHBIX M3TYUYEHUH, IS IUAma30Ha BEIXOIHBIX MOIIIHOCTEH MepeaaTanKa.

PHCYHOK 18
Macka cniekTpajbHbIX nipeaeton st DVB-T ¢ kanasom wmpunoii 6 MI'n (nast P = ot 39 1o 50 nbBT)
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—15 -12,5 -10 1.5 -5 2,5 0 2,5 5 7,5 10 12,5 15

YactoTa OTHOCHTENBHO LeHTpa Kanana (MI) —

TABJINLIA 5
Tadauua Toyek neperuda, cOOTBETCTBYOMIUX PUcYHKY 18 njs cucrem DVB-T ¢ kanasom 6 MI'n
YacToTa OTHOCUTEIbHO LIEHTPA OTHOCHTEIbHBI YPOBEHb B H3MEPHTEIbHOMH
KaHaJa mupuHoi 6 MI'n noJioce 4 kI'n
(MI'n) (ab)
-15 -99
-9 -91
-3,2 —-66,5
-2,86 -31,5
2,86 -31,5
3,2 —-66,5
9 -91
15 -99




Pex. MCD-R SM. 1541-2 31

TABJINIIA 6

Ta0auna 3HaYeHNH KOHEYHOl TOYKM U 3HAYEHHU I TOYEK, PACNOJI0OKEHHBIX BOJIU3H KOHEYHbIX,
KOTOpbI€ 10/KHbI HCIO0JIB30BATHCSA BMecTe ¢ pucyHkoM 18 u Tabaunei 5, npuMeHUMBIX K IIUPOKOMY
AWANAa30Hy 3HAYeHN I BBIXOJHOH MOIIHOCTH NepeaaTuynka, s cucteM DVB-T ¢ kananom 6 MI'n

3uauenne KOHeYHOMH TOUKn' JAnana3on CooTBeTcTBYIOIINIT YPOBEHD
(m3mepuTeabHAs mojoca 4 kI'm) MOIIHOCTeH NMO000YHBIX H3JTyYeHHI
(ab) (nBBT) (m3mepuTeabpHas nojioca 100 kI'm)
-89—-(P-9) P<9 —36 nbm
-89 9<P<29 75 dBc
-89 —(P-29) 29< P<39 —16 nbm
-99 39< P<50 85 dBc
—99 —(P-50) 50< P -5 nbm

M 3yauenne TOYKH, PACIIOIOKEHHO!N BOJIM3M KOHEYHOM, Ha 8 nb BBIIIE, YeM 3HAYCHHUE KOHCYHOU TOYKH W
BCE ATH 3HAUCHUS ONPEACIISIOTCS BEPXHUM TpeJiesioM, paBHbIM —66,5 nb.

1.2 Cucrtembl ISDB-T ¢ kananamu mupunoii 6 MI'y

Hmst cucrem ISDB-T ¢ kanmamamm mupuHo 6 MI'm, o6macte OoB pacnonoxena ot =3 Ml
(1. e. 20,5 X 6 MI'mr) mo £15 MI'1r (1. €. £2,5 X 6 MI'11) oTHOCHTENTHHO IIEHTpa KaHaJja.

Macka cnekTpanbHbIX mpeaenoB s cucteMbel ISDB-T ¢ kananamu mmpuHoit 6 MI'p mokasana Ha
pucynke 19. CooTBeTcTByIOIIME TOYKM Nepernda mnpuBeaeHsl B Tabnuue 7. OTHOCUTENBbHBIH ypPOBEHBb
MOIITHOCTH OTpPENesSeTCs B 3TaJOHHOU mmonoce dacToT 4 k['1. Drtamonusiii yposeHs 0 n1b cooTBeTcTBYET
CpeIHEMY BBIXOJHOMY YPOBHIO, W3MEPEHHOMY B IIMpPHHE IOJOCHl KaHajla. OTH Mpelenbl H3JIydeHus
MPUMEHSIOTCS, KOT/1a MOIIIHOCTh NepeAaTyrka Beiie 39 nbBT.

PUCYHOK 19

Macka cneKTpajabHbIX npeneaoB 1as ISDB-T ¢ kanajsom mmpunoii 6 MI'u (s P> 39 16BT)

0

4 xI'u (ab)

Ilonoca
| |
9
S S
‘ ‘
N
-~

-5 -12,5 -10 -71,5 -5 2.5 0 2.5 5 7,5 10 12,5 15

YacToTa OTHOCUTENHHO NeHTpa kKaHama (MI'm)
1541-19



32 Pex. MCD-R SM. 1541-2

TABJINLA 7
Touku neperuda ajas cucrem ISDB-T ¢ kanajgom 6 MI'n
YacToTa OTHOCHTEILHO HEeHTpa OTHOCHTEIbHBIH YpPOBEHb B I/l3Mepl/lTeJ'lLHOﬁ
KaHaJa mupuHoi 6 MI'u noJioce 4 kI'n
(MTI'n) (ab)
-15,0 81,4
—4,36 81,4
-3,00 —58,4
-2,86 51,4
-2,79 31,4
+2,79 31,4
+2,86 -51.4
+3,00 58,4
+4,36 -81.,4
+15,00 -81.4
1.3 Apyrue nuudgposblie TejieBUSHOHHBbIE CHCTEMbI ¢ KaHajaoMm 6 MI'n

[penensr m3mydenuit B oomactu OoB st Apyrux MUGPOBBIX TEIEBU3MOHHBIX CHCTEM ¢ KaHaioMm 6 Ml
JIOJDKHBI OCHOBBIBATHCS HA HAIIMOHAIBHBIX TIPABHUIIaX CTPAHBI, B KOTOPOW 3TH CHCTEMBI HCTIOIB3YIOTCS.

2 ChnekTpajbHble MACKH /UISl AHAJIONOBBIX U NH(POBLIX TEJEBU3HOHHBIX CHCTEM € KaHAJIaMH
mupuHoii 7 u 8§ MI'y

2.1 CucreMbl AaHAJIOTOBOI0 TeJIeBHACHHS

Macku CieKTpaJbHBIX MPE/IEIOB JIsl aHAJIOTOBOTO TEJIEBUACHUS TTOKa3aHbl Ha pucyHkax 20, 21 u 22. Takoi
OOIIMIA TTOJIXOJ] UCTIONB3YETCS JUIS CISYFOIIUX TUIIOB CUCTEM:

— aHaJloroBoe TeJieBUJeHue, HeratuBHag wmoaysuus, 0,75 MIn, kanman 7 MI'u, nepenaTuuk c
YaCTHYHO I0IaBJIeHHOM 60K0BOi nojocoii (VSB);

— aHaJIoroBo€ TeJeBUJIeHHe, HeraTuBHas Moayssuus, 0,75 u 1,25 MI'u, kanan 8 MI'u, nepenatuuk
VSB;

- 8 MTI'l aHanoroBoe TeleBUAEHUE, MOJOKUTENbHAA Moayauus, 0,75 u 1,25 MI'n, kanan 8 MI'1,
nepenaTiyuk VSB.

Kaxnpiii rpaduk u300paxkaerT CHeKTpalbHbIE MpelNeNibl Uil TMEepeJaTYuKoOB C JMANa30HOM BBIXOIHBIX
morrHocted oT 39 nbBT mo 50 nbBt. C xaxapiM rpadmukoM cBsi3aHa TaOnWIa TOYEK repernda m Tabauia
3HAUYEHUH KOHEYHBIX TOYEK C COOTBETCTBYIOIIUMHU YPOBHAMU MOOOYHBIX I/I3queHHﬁ JJIA  auaria3oHa
BBIXOJ/IHBIX MOII[HOCTEH MepeiaTunKa.

st aHaoroBoro TelneBUACHUS ¢ KaHanamu mupuHoi 7 MIm, obmacte OoB pacnonaraercst ot £3,5 MI't
(1. e. 20,5 X 7 MI'mr) mo £17,5 MI' (1. e. 2,5 X 7 MI'm).

st aHa;moroBOTO TENEBUICHUS ¢ KaHanamu mupuHOd 8 MI'm, ob6iacts OoB pacmnonaraercs ot 4 MI'n
(1. e. £0,5 x 8 MI'mr) mo £20 MI'1 (1. e. £2,5 X 8 MI'm).
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s 06oux THUIIOB aHATIOTOBOTO TeNEBUIeHHS — ¢ KaHamaMmu u 7 MI'm, u 8 MI'l juis u3mepeHust ypoBHeH
HEeXKeTaTeNbHBIX HM3IYy4YeHUH HCHojib3yeTcs u3MepHurenbHas monoca 50 k[ Drtanonusiii ypoeHs 0 nb
COOTBETCTBYET IIMKOBOW MOIIHOCTH CHHXpPOCHIHajla i TEJIEBU3MOHHBIX CHUCTEM C HeraTUBHOU
MOJIYJISIIMEH, WM MUKOBOI MOIIHOCTH O€NI0ro AJIsl TEIEBU3NOHHBIX CUCTEM C MOJIOKUTEIbHON MOLyISLHEH.
IIpenmnonaraeTrcsi, 4TO HaWBBICHIASA CPEIHAS MOIIHOCTH JJisi HEraTUBHOW MOIyIsuuMd Ha 2,5 1b Huxe
MAKOBOW MOIITHOCTA CHHXPOCHTHAaNA, a IS TOJOXKHUTEIbHON Momymsiuu — Ha 1,2 b Hke NUKOBOM
MOIIHOCTH 0€eJI0T0.

PUCYHOK 20

Macka cnexkTpaJibHBIX IPeieJIOB VISl AHAJIOTOBOI0 TeJIeBH/ICHNs ¢ kaHanamu o 7 MI'y
U HeraTUBHOM MOAYJsiLMell, nepeJaTUuK ¢ YACTUYHO NOAABJCHHON Hecylel
0,75 MI'n (ais P =39-50 n1bBr)

a

-10
s A

{
[\e}
[
[ ——

(nb) (monoca = 50 x['m)

-17,5 -1 -125 -10 -7,5 -5 25 0 2,5 5 7,5 10 12,5 15 175

YacToTa OTHOCUTEIBHO LIeHTpa KaHana (MI'm) —

B Tabnune 8 mokazaHbl TOUKM nepernda, COOTBETCTBYIOIINE TpauKy, H300paKeHHOMY Ha pucyHke 20 ais
aHAJIOrOBOIr0 TENEBUICHUS ¢ KaHaidaMmu o 7 MI'n u HeratuBHo# monynauueit, VSB=0,75 MI'w.
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B tabnuite 9 mokazaHpl 3HaYEHUS KOHEUHBIX TOYEK, KOTOPHIE JOJDKHBI HCIOIB30BaThCA BMecTe Tabmuieit 8
1 pucyHkoM 20, MpUMEHHMBIE K IMUPOKOMY CHEKTPY BBIXOJHBIX MOIIHOCTEH NepeaaTuiKa, IIsi aHaJIOTOBOTO

Pex. MCD-R SM. 1541-2

TABJINIIA 8

Toukn nepernda JAJs AaHAJIOrT0OBOI0 TeJieBUAEHUA ¢ KaHaJamu 1o 7 MTI'u,
HeraTuBHasi Mmoayasiuus, VSB = 0,75 MI'n

YacroTa 0THOCHTEIHHO YacToTa OTHOCUTEIBHO Otnocureanub1ii yposens B
4acTOTA BUACOHeCYIel uenTpa 7 MI'u kanaaa frooce mM?EE';"ﬂ S50 MI'n
—-15,25 -17,5 -90,5
-8,25 -10,5 —65,5
-5,5 =7,75 -56
-5 -7,25 -36
-1,25 -3,5 -36
-0,75 -3 -16
-0,18 -2,43 -16
0 -2,25 0
0,18 -2,07 -16
5 2,75 -16
5,435 3,185 -10
5,565 3,315 -10
6,1 3,85 =20
6,28 4,03 =50
11 8,75 -56
12,75 10,5 —65,5
19,75 17,5 -90,5

TeJeBUACHUS ¢ KaHamaMmu 1o 7 MI'1, HeratusHo# Momxysmuei, VSB = 0,75 MI'.

3HayeHNs] KOHEYHBIX TOYEK AJIA AHAJO0IroBOro TeJIeBUACHHA C KaHAJaAaMHU MO 7 MFII, HeraTuBHOM

TABJIULIA 9

moayasuueii, VSB = 0,75 MI'y

3nauenne KoneaHoi Touxn'’ Co0TBeTCTBYOIIMIT YPOBEHD
(u3mMepuTebLHAS 10J0CA Jnana3oH MOIIHOCTH NO00YHBIX H3JTy4YeHHI
50 xI') (nbBT) (B H3MEpPHTEIBLHOM MoJI0Cce

(nB) 100 kT'm)
-80,5—-(P-9) P<9 —36 nbm

—80.5 9< P<29 75 dBc
-80,5—-(P—-29) 29< P<39 —16 nbm

-90,5 39< P<50 85 dBc
-90,5 — (P —50) 50< P -5 nbm

[e))

3HaueHre KOHEYHOM TOYKHU OIpeesieTCsl BEpXHUM Iipeaenom 65,5 nb.
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B Tabmune 10 mokazaHpl TOYKHM Mepernda, COOTBETCTBYIOIINE TpaduKy, N300pakeHHOMY Ha puCyHKe 21,
JUTSI aHAJIOTOBOTO TENEBHACHHUS ¢ KaHajamu 1o 8 MI'm u HeraTtuBHO# Momymsiued, VSB =0,75 MI't u
VSB = 1,25 MI'mL.

PUCYHOK 21

Macka cneKTpaJbHBIX NPETeaoB sl AHAJ0r0BOT0 TeIeBHICHAS
¢ kaHajamu no 8 MI'n u HeraTuBHOii Monyasiuueii (nas P = 39-50 nbBT)

"
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(ab) (nonoca = 50 xl'w)
b
S

—100
-20 -18 -16 -14 -12-10 8 -6 4 -2 0 2 4 6 § 10 12 14 16 18 20

HacToTa OTHOCUTENBHO LieHTpa KaHasia (MI'm)
VSB =1,25 MI'n

........ VSB =0,75 Ml 5151211
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B tabaume 11 nmoka3aHbl 3HAYCHHS] KOHEUYHBIX TOYEK, KOTOPBIE MOJKHBI UCITOJIH30BATHCSI BMECTe Tabuuiien
10 u pucynkom 21, mpuMeHUMBblE K LIMPOKOMY CIEKTPY BBIXOJHBIX MOIIHOCTEH MepeAaTyuka, st
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TABJINIIA 10

Touku nepernda JAJs AaHAJIOr0BOI0 TeJieBUAeHUA ¢ KaHajJdamu no 8§ MI'u,
HeraTuBHasi Moayasiuus, VSB = 0,75 MI'u u VSB = 1,25 MI'n

OTHOCHUTEJILHBIH OTHOCHUTEBHBIH
Yacrora oTHOCUTEIBLHO | YacTOTa OTHOCHTEIBLHO YPOBCHL B 10J0CE YPOBCHD B II010¢E
4acToTHI BUAeoHecymieii | menTpa 8 MI'n kanama usmepenus S0 MI'n, usmepennst 50 MI'n
VSB = 0,75 MI'n VSB =1,25 MI'n
(ab) (nb)
-17,25 -20 -90,5 -90,5
-9,25 -12 —65,5 —65,5
—-6,5 -9,25 -56 -56
-6 -8,75 -36 -36
-3 =5,75 -36 -36
-1,25 -4 -36 -16
—0,75 -3,5 -16 -16
-0,18 -2,93 -16 -16
0 2,75 0 0
0,18 -2,57 -16 -16
5 2,25 -16 -16
5,435 2,685 -10 -10
6,565 3,815 -10 -10
6,802 4,052 =25 -25
6,94 4,19 =50 =50
13 10,25 -56 -56
14,75 12 —65,5 —65,5
22,75 20 -90,5 -90,5

aHAIIOTOBOTO TEJIEBHIEHHS ¢ KaHaimaMu 1o 8§ MI'1, HeraTUBHOW MOy TISATIHEH.

TABJINIIA 11

3HaveHHs] KOHEYHBIX TOYeK AJIsl AaHAJIOT0BOI0 TeJIeBUAEHHUS ¢ KAHAJaAMH 1o 8 MFu,

HEraTUBHa#g MOAYyJasAllUA

3HayeHHe KOHEYHON TOYKH

(1)

Co0TBeTCTBYIOIIUI YPOBEHb

(m3MepHuTeEIbHAA Jnana3oH MOIIHOCTH NMOO0YHBIX U3JTy4YeHHIT
moJioca 50 kI'm) (nbBT) (B M3MepHUTeIbLHOM MoJioce
(nb) 100 xI'm)
-80,5—-(P-9) P<9 —36 n1bm
-80,5 9< P<29 75 dBc
-80,5—-(P-29) 29< P<39 —16 n1bm
-90,5 39< P<50 85 dBc
-90,5 — (P —-50) 50< P -5 n1bm

[e))

3HaueHre KOHEYHO! TOYKHU OIpeeIsieTCsl BEpXHUM Iipenenom 65,5 ab.
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B Tabnume 12 mokazaHel TOYKM Nepernda, COOTBETCTBYIOIINE TrpaduKy, H300paKeHHOMY Ha pHCyHKe 22,
JUTSI aHAJIOTOBOTO TeJeBUACHUS ¢ KaHanamu o 8 MI'1 u monoxutenpHOU Monysiiueit, VSB = 0,75 Ml u
VSB = 1,25 MI'mL.

PUCYHOK 22

Macka cnekTpaJbHBIX MPeIesToB IS AHATOTOBOTO TeJIeBUIeHUA ¢ KaHaaamu mo 8 MI'p
U N0J10KMTeNIbHOM Monysisinmeii (1st P = 39-50 nbBT)

(nb) (monoca = 50 xl'w)
N
W

=75
oA N
/ N
_85 // \\
-90
—95

-20 -18 -16 -14 -12-10 8 -6 4 -2 0O 2 4 6 8§ 10 12 14 16 18 20
YacToTa OTHOCUTEIBHO IleHTpa kanana (MI')

VSB = 1,25 Ml
-------- VSB = 0,75 MI'y 154122
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TABJINIIA 12

Touku nepernda AJ aHAJOr0OBOI0 TeJieBUeHUA ¢ KaHagdamu no 8 MI'u, moy1oxkuTeIbHOM
moayasiuueit VSB = 0,75 MI'u u VSB = 1,25 MI'y

OTHOCHUTEJILHBIH OTHOCHUTEBHBIH
Yacrora oTHOCUTEIBLHO | YacTOTa OTHOCHTEIBLHO YPOBCHE B 110J10ce YPOBCHD B II010¢E
yacToTa BuneoHecymei | mearpa 8 MI'n kanana usmepenns S0 MI'n usmepennst 50 MI'n
VSB = 0,75 MI'n VSB =1,25 MI'n
(ab) (nb)
-17,25 20 -89,2 —-89,2
-9,25 -12 —64,2 —64,2
-6,5 -9,25 -56 -56
—6 -8,75 -28 —28
2,7 =5,45 -28
-1,25 —4 28 —-13
—0,75 -3,5 -13 —13
-0,18 -2,93 -13 —-13
0 2,75 0 0
0,18 -2,57 -13 —-13
6 3,25 -13 -13
6,435 3,685 -10 -10
6,565 3,815 -10 —-10
6,75 4 =50 =50
13 10,25 -56 -56
14,75 12 —-64,2 —64,2
22,75 20 -89,2 -89,2

B Ttabnuue 13 moka3aHbl 3HaYeHHsT KOHEUYHBIX TOYEK, KOTOpBIE IOJKHBI HCIOJB30BATHCS BMECTE C
tabauueit 12 u pucyHkoM 22, MpUMEHUMBIE K IIUPOKOMY CIIEKTPY BBIXOJHBIX MOLIHOCTEH MepenaTyuka, s
aHAJIOTOBOTO TEJIEBUICHHS ¢ KaHanaMu 1o 8 MI'11, HOJ0XKUTETbHON MOy ISIIHEH.

TABJIULIA 13

3HavyeHHs] KOHEYHBIX TOUYEK /1JIsi AHAJOTOBOI0 TeJIeBHAEHHS ¢ KAHAJAMH 1o 8 MFu,
MOJIOKUTEJIbHAsA MOAYJAAUA

3Hauenne KOHEYHOM TOUKn' Coo0TBeTCTBYIOIIHI YPOBEHb
(u3mepuTebHAS N10J0CA JAuana3oH MOIHOCTH MOGOYHBIX U3IYYeHHI
50 xI'm) (nbBT) (B H3MeEpHUTEIBHOM mojoce

(1b) 100 xI')
-792—-(P-9) P<9 —36 nbm

-79,2 9< P<29 75 dBc
-79,2—(P-29) 29< P<39 —16 nbm

—89,2 39< P<50 85 dBc
-89,2 — (P -50) 50< P =5 nbm

" 3HaueHue KOHEUHOI TOYKM OMpE/IeIETC BEPXHIM TpeenoM 64,2 1b.
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2.2 Mu¢posbie Te1eBU3HOHHBIE CHCTEMbI

2.2.1 DVB-T cucremsl ¢ kanajaMn mupuHoii 7 u 8 MI'y

st mudpoBoro TeneBuaeHWs ¢ mupuHONW KaHama 7 MI'm o6macte OoB pacmonoxkena ot +3,5 MI'ng
(1. €. 20,5 x 7 MI'm) go 17,5 MI'11 (1. e. £2,5 x 7 MI'm).

st mmdpoBoro TeneBuAcHUS ¢ ImMpuUHOW kanama 8 MI'm obmacte OoB pacmonoxena ot +4 MI'n
(1. €. £0,5 x 8 MI'm) o 20 MI'1 (1. €. £2,5 x 8 MI'mm).

s 06oux TUIOB 1UGPOBOTO TENEBUIACHHUS — ¢ KaHajgamu mupuHod u 7 MI', u 8 MI'u mjist usmepenus
YPOBHEU HEKeJaTeNbHbIX HM3Iy4YEHUN HCIOJb3yeTcs M3MeputrenabHas mosioca 4 k1. DTaqoHHBIA ypOBEHb
0 nb cooTBeTCTBYET CpeiHEMY BBIXOJHOMY YPOBHIO MOIIIHOCTH, U3MEPEHHOMY IOJIOCE KaHAaa.

Macku cnekrpanbHbeix npenenoB mid DVB-T cuctem ¢ mumpunoit kanana 7 MI'm u 8 MI'l nokasaHbsl Ha
pucyHkax 23 u 24, coorBercTBeHHO. Kaxnplii rpaduk wu300pakaeT CHEKTpajbHble TNpeaenbl Ams
MIepeIaTYNKOB C JTUAIa30HOM BBIXOAHBIX MomHocTed oT 39 nbBt mo 50 nbBt. C kaxmsiM rpadukom
cBsi3aHa Ta0iMIa TOYeK mepernda U Tadnuua 3HaYeHUH KOHEUHBIX TOYEK C COOTBETCTBYIOIIMMH YPOBHAMHU
MOOOYHBIX M3IYy4YEeHUH AJIs1 IMana30Ha BBIXOJHBIX MOLTHOCTEH repenaTdrKa.

PUCYHOK 23

Macka cniekTpajibHbIX npeneios st cucreM DVB-T ¢ kanaiaamu o 7 MI'n (st P = 39-50 a1bBT)
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-110
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YacToTa OTHOCUTETRHO [IeHTpa Kanana (MI'm)

1541-23
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B Ttabmune 14 mokazaHbl TOYKH INepernda, COOTBETCTBYIOIINE TpaduKy, N300pakKeHHOMY Ha PUCYHKe 23,
st cuctemM DVB-T ¢ kanamamu no 7 MI'm.

TABJINIIA 14
Toukn nepernda nias cucrem DVB-T ¢ kananamu no 7 MI'n
OTHOCHTENbHBIA YPOBEHD
YacToTa OTHOCHTEJIBHO LIEHTPA KAHAJIA
o B moJsioce m3mepenus 4 k'
mupuHoit 7 MI'y
(ab)
-17,5 -99
-10,5 -91
3,7 —67,2
-3,35 -32,2
3,35 -32,2
3,7 —67,2
10,5 91
17,5 -99

B tabnurne 15 mokazaHpl 3HAYEHUSI KOHEUHBIX TOUEK W 3HAYEHUS TOYEK BOJIM3M KOHEYHBIX TOYEK, KOTOPBIC
JIOJDKHBI HMCIIONIB30BAThCS BMECTE C PUCYHKOM 23 u Tabnumedd 14, MpUMEHHMBbIE K IIMPOKOMY CIIEKTPY
BBIXOJIHBIX MOIIHOCTEH nepeaaTunka, Ayt cucteM DVB-T ¢ kananamu o 7 MI'n.

TABJINIIA 15

3HaYeHHA KOHEYHBIX TOYeK H 3HAYEHHS TOYEK BOJH3H KOHEYHBIX TOYEK JIJIf
cucteMm DVB-T ¢ kanaiaamu no 7 MI'n

3HavyeHHe KOHEYHOI TOYKH" Co0TBeTCTBYIOIIHIT YPOBEHb
(n3mMepuTeabHAA moJoca 4 Jlnana3oH MOIHOCTH NMO0OYHBIX M3JIyYeHHUI
INBI)] (nbBT) (M3MepuTeIBLHAS MOJI0CA
(ab) 100 xI'm)
-89—-(P-9) P<9 —36 nbm
-89 9< P<29 75 dBc
-89 -(P-29) 29< P<39 —16 nbm
-99 39< P<50 85 dBc
-99 —(P-50) 50 P -5 nbm

' 3Hayenue TOUEK BOMM3M KOHEYHBIX TOYEK HA 8 1B BbIIIE, YeM 3HAYEHHE KOHEYHON TOUKH, M BCE ITH
3HAYCHHMs OTIpeJIeNIeHBl IPU BepXHeM npeaene =—67,2 nb.
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B Tabmume 16 mokazaHpl TOYKH Nepernda, COOTBETCTBYIOIINE TpaduKy, N300pakeHHOMY Ha pUCYHKe 24,
s cucteM DVB-T ¢ kanamamu o 8 MI'1L.

PUCYHOK 24

Macka criekTpajbHbIX npeaesioB s cuctem DVB-T ¢ kanaiaamu no 8 MI'y (aust P = 39-50 n1bBT)
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YacroTa OTHOCUTEIIFHO LeHTpa KaHana (MI 1)

1541-24

TABJIMLA 16
Touku neperuda nias cucrem DVB-T ¢ kananamu no 8 MI'y
q OTHOCUTEJILHBIH YPOBEHb
aCTOTA OTHOCUTEJILHO HEHTPA KaHAJIA .
N B H3MEPHTEIbHOI moJioce 4 kI'n
mupuHoii 8 MI'y
(ab)
20 -99
-12 -91
—4.2 —67,8
-3,81 -32,8
3,81 -32,8
4,2 _67’8
12 91
20 -99




42 Pex. MCD-R SM. 1541-2

B tabnune 17 moka3aHbl 3HAYeHUs] KOHEUHBIX TOYEK W 3HAYEHUS TOYEK BOJIHM3M KOHEYHBIX TOYEK, KOTOpBIE
JOJDKHBI HMCTIONIB30BAThCSl BMECTE C PUCYHKOM 24 u Tabnuuel 16, MpUMEHHMBbIE K IIMPOKOMY CIEKTPY
BBIXOJTHBIX MOIIHOCTEHN nepenaTunka, s cucteM DVB-T ¢ kananamu no 8 MI'.

TABJINIIA 17

3HaYeHHA KOHEYHBIX TOYEK H 3HAYEHHS TOYEK BOJH3H KOHEYHBIX TOYEK JIJIf
cucteM DVB-T ¢ kanaiaamu no 8 MI'n

3Hauenne KOHeYHOM TOuKn' Co0TBeTCTBYIOIIHIT YPOBEHb
(M3MepHuTETbHAS NOJI0CA J{nana3oH MOIHOCTH MO0O0YHBIX H3JIyYeHHI
4 xI'n) (nbBT) (M3MepHTeILHAS M0JI0Ca
(n1b) 100 xI')
-89—-(P-9) P<9 —36 n1bm
-89 9< P<29 75 dBc
-89 —-(P-29) 29< P<39 —16 nbm
-99 39< P<50 85 dBc
-99 —(P-50) 50 P -5 nbm

" 3nauenne ToYeK BOIM3M KOHEUHBIX TOUEK Ha 8 1B BBIIIE, YeM 3HAYCHHUE KOHEUHOM TOUKH, U BCE STH
3HAYCHHUs OTIPe/IeNIeHBI U BepxHeM npeaeine —67,8 nb.

2.2.2 Cucrembl ISDB-T ¢ kananamu mo 7 u 8 MI'n

Hns uumdpoBoro TteneBupeHus ¢ kaHamamu mo 7 MI'm obmacte OoB pacnonaraercs ot 13,5 MI'n
(1. e. 20,5 x 7 MI'm) mo £17,5 MI' (1. e. £2,5 X 7 MI'm).

Hus 1mudpooro TeneBuneHus ¢ kaHamamu 1o 8 MI'm obmacte OoB pacmomaraercs ot +4 MI'n
(1. . 0,5 X 8 MI'mr) mo £20 MI'11 (t. e. £2,5 X 8 MI ).

Macku cnekTpanbHbIX mpenenoB cucreM ISDB-T ¢ kananamu mo 7 u 8 MI' moka3aHbel Ha pUCyHKax 25 u
26, coorBeTcTBeHHO. B Tabnmmax 18 n 19 moka3aHsl TOUYKH Hepernda, COOTBETCTBYIOIIHME PUCYHKAM 25 1 26,
COOTBETCTBEHHO. OTHOCHTENbHBIE YPOBHM MOIIHOCTH OIIpeNeNeHbl B 3TAJOHHON monoce yacTtoT 4 Kl
OranoHHbli ypoBeHb 0 1b cOOTBETCTBYEeT cpefHel BBIXOJHOW MOIIHOCTH, U3MEPEHHON B IIMPHHE I0JIOCHI
KaHana. JTH Mpelelibl U3Iy4eHHUs IPUMEHSIOTCS, KOTrla MOIIHOCTb NepeaaTurka o6osee 39 nbBT.
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PUCYHOK 25

Macka cnekTpaJjbHbIX npeaenos Aas cucreM ISDB-T ¢ kananamu o 7 MI'n (nas P> 39 1bBT)

0

-17,5 -15 -125 -10 =75 =5

-2,5 0 2,5 5 7,5 10 12,5

Yacrora OTHOCUTEIBHO LIEHTpa kaHata (MI'm)

TABJIMLIA 18

Tabauna Touek neperuda, COOTBETCTBYIHUX PUCYHKY 25
s cuctem ISDB-T ¢ kananamu no 7 MI'y

15

17,5

1541-25

YacToTa OTHOCHTEILHO HEHTPA KAHAJIA OTHOCHTEeIbHBIH YPOBEHD
mupuHoii 7 MI'n B dTAJIOHHOH moJsoce yacToT 4 kI'n
(MTI'w) (nb)
-17,5 -82,1
-5,09 -82,1
-3,50 -59,1
-3,34 -52,1
-3,26 -32,1
+3,26 -32,1
+3,34 -52,1
+3,50 -59,1
+5,09 -82,1
+17,5 —82,1

43
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PHUCYHOK 26
Macka cnekTpaJjbHbIX npeaenos Ais cucreM ISDB-T ¢ kananamu o 8 MI'n (nas P> 39 1bBT)

0

/ \
/ \
L -

—-100

—~110

-20 -18 -16 -14 -10 -10 -8 -6 4 2 0 2 4 6 8 10 12 14 16

YacToTa OTHOCUTENEHO HeHTpa kaHana (MI'm)

TABJIVILIA 19

Taéanna Touek nepernda, COOTBETCTBYIOIINX PHCYHKY 26
s cucrem ISDB-T ¢ kananamu no 8 MI'y

18 20

1541-26

YacToTa OTHOCUTEIBHO LIEHTPA KaHAJIA OTHoCHTeTbHBIH YPOBEHb
mupuHoit § MI'y B 2TAaJ0HHOH mojoce 4acToT 4 kI'n
(MI'n) (nb)
-20,0 —82,7
5,81 —82,7
—4,00 -59,7
3,81 -52,7
-3,72 -32,7
+3,72 -32,7
+3,81 -52,7
+4,00 -59,7
+5,81 —82,7
+20,0 —82,7
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Hpuiaoxenue 7
IIpenennl n3ayvenuii B o61actu OoB 11 cucTemM 3ByKOBOro paguoBeiaHus

B mnacrosimem [lpunokeHun mnpuBonsATCS NpeAensl u3nydeHud B obmactu OoB, KOTOpble HOMKHBI
NPUMEHSTRCS /11 CHCTEM 3BYKOBOTO paJMOBelIaHUsA. B COOTBETCTBUHU C MPHUHIUIIOM 0E30MAaCHOCTH CETH
(cM. 1. 4 paznmena pexomerdyem), CAEIyeT OTMETHTE, YTO 0OJiee CTPOTHE MPEeNbl He 3aTParuBaroOTCs B TEX
CllydasiX, KOTrJla CyIIEeCTBYIOT 0COObIe COTJIAIIEHHS ISl paJMOBELIATENbHBIX CIYyXO0, MOINICaHHBIE B LENIX
KOOPJIUHAIIMK ¥ oOecrieueHuss COBMECTUMOCTH. boliee cTporue mpesenbl, YKa3aHHble B COOTBETCTBYIOIIMX
COTJIAIICHUSX W CTaHJApTax, JOJIKHBI MCIONB30BAThCS BO BCEX CIIy4YasX, KOTJIa HEOOXOJUMO ONpPENeNUTh
0co0bIe TpeOOBaHMS U MOKET OBITh 3aTPOHYT MPEIMET COTIAIIECHUS.

1 OBY YM 3ByKoBO€ paguoBelIaHue

Macka cnekTpanbHbix npefenoB ma1 OBY UM 3BykoBoro paiuoBellaHds IOKa3aHa Ha pPHUCYHKe 27.
COOTBETCTBYIOIIHME TOYKH TIepernda nmpuBeneHsl B Tadauie 20.

s OBY UM 3BykoBoro panuoBenianus ¢ Hape3koit kaHaioB mo 200 kI’ o6nacte OoB pacnonoxkena ot
1100 It (1. e. 20,5 X 200 k') mo =500 kI'1x (T. €. £2,5 X 200 xI'm).

YpoBeHb MOIIHOCTH U3MepsieTcs B nosoce yactoT 1 k['u. DtanoHHsli ypoBeHb 0 1b COOTBETCTBYET CpenHen
BBIXO/IHOHM MOIIHOCTH, U3MEPEHHOU B IMpHHE moiock! kanama (200 k).

PHUCYHOK 27

Macka cnekTpaabHBIX NpeaeaoB 1/ nepeaaryuxos OBY UM
3BYKOBOI'O PA/IOBECINAHUS (IIPEIBAPUTEILHOE NPEII0KEHHE)
(napeska kananos no 200 kI 1)

N\

~100 —

—-120
-500 400 -300 -200 -100 0 100 200 300 400 500

YacToTa OTHOCUTENLHO IeHTpa KaHaua (kI 1r) 154127
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TABJINIIA 20

Touku nepernda 1Ji MACKH CIEKTPaJbHBIX NMpeeioB
ajasi OBY UM 3ByKkoBOro paauoBeniaHusi

Yacrora OTHOCl/lTeJ'il)HO HEHTPAa KaHaJ1a OTHOCHTEbHbII ypOBeHb

mupuHoii 200 kI'y (1B)

(xI'm)
-0,5 —-105
—0.3 ~94
0,2 —80
-0,1 23
0,1 23
0,2 —80
0,3 —94
0,5 -105

2 3BykoBoe paanosemanue Huxe 30 MI'y

O6nacte BHenosnocHbX (OoB) m3nyuenus ajs nepefaTinka 3BYKOBOTO PaJMOBELIaHUS C ABYMsI OOKOBBIMU
mojlocaMd M C OJHON OOKOBOW Tonocol, pabotaromero Hike 30 MLy oneHWBaeTCs 1O JaHHBIM,
npuBeAeHHBIM B Pekomenmanmmun MC3-R SM.328.

2.1 Cucrembl HuGpPoOBOro paanoBeiaHus
Hns undposeix cucteM cranaapra Digital Radio Mondiale (DRM), o6nacts OoB pacnonoxeHa:

— IUIS CHCTeM ¢ KaHanmaMu 1o 4,5 kI'm — ot £2,25 k' (1. e. 20,5 x 4,5 xI'm) mo £11,25 xI'1p
(1. e. 22,5 x 4,5 x['m);

— IUISL CHCTeM ¢ KaHanmaMu 1mo 5 k[ — ot £2,5 kI (1. e. 20,5 X 5 kI'm) mo £12,5 k'
(1. e. £2,5 X 5 kI'm);

— VIS cucTeM ¢ kKaHanaMu 1mo 9 kI — ot £4,5 kI (1. e. £0,5 X 9 k') mo 22,5 k'
(1. e. £2,5 X 9 kI'm);

— o1t cucteM ¢ karanaMu 1Mo 10 kI'm — ot 5 kI (1. e. £0,5 X 10 k') mo £25 xI'1p
(1. e. £2,5 x 10 xI'm).

B Pexomengammm MCD3-R BS.1615 — "[lapameTpsl mianupoBanus” s THU(GPOBOTO 3BYKOBOTO
paavoBemanus Ha vactorax Hrke 30 MI'm (m. 2.2) coxmepkaTcsl yKa3aHUS IO OINPEAEICHHI0O MacoK
CIEKTpalbHbIX Opeaenos st cucteM DRM.

Macku cnekTpajibHbIX mOpenenoB s cucreM DRM  paccuuThiBaloTCsi B COOTBETCTBUU € M. 6.3.3
IIpunoxenun 1 k Pekomenmaiun MCD-R SM.328, ¢ wucmonp3oBaHWEM NPUBEICHHBIX BHIIIE 3HAUYCHUU
IITUPHUHEI TTOJIOCH KaHana. OHa BKitodaeT B cebst ocnadienne Ha 30 n1b Ha wacToTte, paBHO# +0,53 X mmpuHa
TIOJIOCKHI KaHAJIa; MOCJIe 3TOM TOYKU HAUYWHAETCS CIIaj] XapaKTepUCTHKH ¢ HaKJIIOHOM —12 nb/okTaBa 10 TOYKH
—60 1b. OTHOCUTENbHBINA YPOBEHb MOLIHOCTH OMpeeieH B 3TaloHHOM nojoce yactoT 100 . DranonHsIi
ypoBeHb 0 1b COOTBETCTBYET Cpe/IHEN BBIXOIHON MOIIHOCTH, U3MEPEHHOM B IIMPUHE MOJOCHI KaHama.

[Ipumep mMacku crieKTpalbHBIX npeaenos 1d cucteM DRM c kananamu no 10 k' moka3aH Ha pucyHke 28.
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PUCYHOK 28
Macka cneKkTpajbHbIX npeaeaoB Ajis cucteM DRM ¢ kananamu no 10 k'
0
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YacTtoTa OTHOCUTETIHHO IIeHTpa KaHana (KI['m)
1541-28
3 Hudposoe 3B8ykoBoe paanoBeianue

Lugpposas cucmema A

Macka cneKTpaJbHBIX IpeNeoB s MUPpPOBO cucTeMbl A TokazaHa Ha pucyHke 29. CooTBeTCTBYIOIINE
TOYKHM Tieperuda npuseeHsl B Tabnmunax 21 u 22.

Hns uudposoii cuctembl A ¢ kananamu 1o 1,54 MI'm oGmacte OoB pacnonoxena ot +0,77 MI'n
(1. €. £0,5 x 1,54 MI'n) mo 3,85 MI1 (T. e. £2,5 X 1,54 MI ).

Hdns umdpoBoii cuctemMbl A wucmonb3dyercssi monoca wuaMepenuil 4 kl['u. Ortanonssiii yposeHs 0 nb
COOTBETCTBYET CpeHEel BEIXOIHOM MOIITHOCTH, M3MEPEHHOM B IMUPHHE MOJI0CkH KaHana (1,54 MI'm).
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PUCYHOK 29

Macka criekTpaJbLHBIX npeaesioB Lis nugposoii cucrems! A (9 abBT < P <29 n1BBT)
(kanauiel 110 1,54 MI'11, BCe pexXxUMBI Iiepejiaun )
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3,85 3,08 2,31 -1,54 0,77 0 0,77 1,54 231 3,08 3,85
YacToTa OTHOCHUTENBHO LeHTpa Karana (MI'1)

Jwuanazon OBY (9 abBT1 < P <29 1bBT)
————— Jlnanazon YBY (9 nbBT < P <29 1bBT) 1541-29

B Tabnume 22 moka3aHpl 3HAYeHHWS KOHEUYHBIX TOYEK, KOTOPBIE OJDKHBI HCIIONB30BATHCA BMECTE C
Tabmuiei 21 u pucyHkom 29, mpuMeHUMEBIE K IITUPOKOMY CIIEKTPY BBIXOJTHBIX MOIITHOCTEH MepenaTInKa, s
¢ poBoii cuctemsl A.

TABJINIIA 21

Touku neperuda MacKH ClleKTPaJbHbBIX NpeAe/ioB 1 HU(PPOBOIi cUCTEMBI A,
Bce peskumbl nepenadu (9 BBt < P <29 nbBT)

YacToTa OTHOCUTEILHO HEHTPAa KaHaJia OTHOCHTEILHBII OBEHL
mmpnnoii 1,54 MI'n o) yp
(MTI'n)
-3,85 —89
-0,97 —52
-0,77 -26
0,77 -26
0,97 -52
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TABJINIIA 22

3HAa4YeHUs] KOHEYHbIX TOYEK, KOTOPbIe J0JI:KHbI HCI0JIb30BAThHCA BMecTe ¢ Tadanueii 21

Iudposas cucrema A, padoraomas B 1uana3zoHax 9actor 47—-68 MI'uy u 174-240 MI'y

3HayeHne KOHEYHOM

Jlnanma3zoH MOIIHOCTH

YpoBeHb MOGOYHBIX U3JTyUeHHIH

toukn'" (1b/4 k') (abBT) (u3mepuTesabHas noJoca 100 kI')
-89 —(P-9) P<9 —36 1bm
-89 9< P<29 75 dBc
-89 — (P —29) 29< P<39 —16 nbm
—99 39< P<50 85 dBc
—-99 — (P - 50) 50< P -5 nbm

Hudposas cuc

Tema A, padorawmas B noJjioce yactor 1452-1467,5 MI'u

3HayeHne KOHEYHOH

JImana3oH MOIHOCTH

YpoBeHb MOGOYHBIX HU3JTyYeHUH

touxn'” (15/4 k') (abBT) (u3mepuTeabHas nojoca 1 MI'n)
-99—(P-9) P<9 —36 n1bm
—99 9< P<29 75 dBc
—-99 — (P —29) 29< P<39 —16 1bm
~106 39< P<50 85 dBc
-106 50< P —5 nbMm

49

" 3pauenne KOHEUHOI TOYKM ONpEIENEHO TIPH BEPXHEM Hpezene —52 1b 1 Ipu HIKHEM Ipejiene
—106 nb.

Ipunoxenue 8

IIpenennl n3ay4venuii B o01actu OoB 1719 nepBUYHBIX PAINOJIOKATOPOB

1 BBenenue

PP ompenenser "mepBWYHBIE pagMOTOKATOPHI' Kak "CHCTEMY palduoonpeoeieHus, OCHOBaHHYIO Ha
CPaBHEHHMH OTAJOHHBIX CHUTHAJOB C pAaJHOCHTHAJIAMH, OTPaXCHHBIMH W3 TYHKTA, [OJIEkKAIIETO
OTIpeIeIICHHIO "

HazemHble mnepBHYHBIE pPAJMOIOKATOPHI pabOTAalOT B CiykOe paguoonpenesieHns (paanooKalMOHHbBIE
CTaHIMM 0030pa BO3IYLIHOTO MPOCTPAHCTBA M HABUTAIMOHHBIE PaJHOJIOKAIIMOHHBIE CTAaHIWK Ha
JeTaTeNIbHBIX anmnaparax ¥ MOPCKUX Cyax), BCHOMOTATeIbHON CITy)k0e MeTeopOoIorHy (METEOpPOIOTHYECKUE
PaaroNIOKaTOPhl) M B PaJHOIOKAIIMOHHON CITy)k0e (00JbIIast 4acTh CTAaBIINXCS Ha3EMHBIX PaIH0IOKaTOPOB).
Panmonokaropsl kocMuuyeckoro 0Oa3MpoBaHMS BKIIOYAIOT CHYTHUKM AKTHBHOTO JHUCTAHIMOHHOTO
3oHaupoBanus, padboratomme B CKU u CCU3, u apyrue pagnonokatopa CKU.

[IpuBeneHHbIe Aanee npeaeasl HEMPUMEHUMBI BHYTPH MOJIOC, paclpeeICHHBIX Ha NCKITIOUNTENIBHON OCHOBE
cyx6e paguoomnpenenenus wumu CKM u CCU3, HO mpuMeHMMBl Ha TpaHHLIAX 3THX moyioc. Bompoc
NpPEeNioB  M3MY4YeHHs [ TEePBUYHBIX  PaJgUoJIOKaTOpPOB BHYTPH TIOJOC, pAacHpeleNeHHBIX Ha
UCKITIOUNTETHFHOM OCHOBE TAaHHBIM CIIyk0aM, TpeOyIOT JAIbHEUIITUX HCCIEIOBAHMIMA.

Heckonbko KilaccoB TepBUYHBIX pPagHOJIOKATOPOB HE BKIOYeHH B mpenensl OoB  uzmyuenwid,
ONpeJieNieHHbIX B HacrosimieM [IpuiokeHuu. DTO, B YACTHOCTH, WMITYJIbCHBIE PAJUOJIOKATOPBl C
HOMHHAJIBHON MUKOBOW MOITHOCTHIO 1 KBT mim MeHee, He-MMITyJIbCHBIE PAJMOIOKATOPHI C HOMHHAIBHON
cpenHeid momHOCTRIO 40 BT wmim MeHee, paawojioKaTOphl, pabortaromme Ha dactoTax Bbeime 40 [T,
MEPEHOCHbIE PaJUOJIOKALIMOHHBIE CTAHLMM, PAAMOJIOKATOPBl M OJHOPA30BBIE PAaTUOJIOKATOPHl Ha
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yOpaBlIsAeMbIX pakeTax. J[Us yCTAHOBIEHUS COOTBETCTBYIONIMX TPENENOB JUIS JTHX KaTeropui
PaaroIOKaTOPOB TPEOYIOTCS JaibHEHIINe UCClIeIOBAHMS.

Bo Bcex (dopmynax, nmpuBeeHHBIX B HacTosmeM [IpuokeHuu, mUpuHaA MOJIOCk 4acTtoT (By, Be, By, Bd,
B_40) BeIpaxkaercs B ['epuiax, a AIUTET-HOCTH UMITYJIBCOB M BpeMsl HApACTAaHUs/CIIaia — B CEKYHAAX.

2 Heo0xoaumasi mIMpPHHA M0J10CHI

3HaHne HE0OXOIUMOM HIUPHUHBI MOJIOCH TepeaTINKa PaAroIoKaTopa HEOOXOAUMO KaK IS OTMpeIeIeHIs
npeaesioB u3nydeHuit B obmactu OoB, Tak W Juis ompeeNieHus TPaHUIlbl, 32 KOTOPOH NPUMEHSIOTCS
TIpeaemsl TSl TOOOYHBIX W3ITyICHHM.

B Pexkomenpanmu MCDO-R SM.1138, Ha koTopyto cceinaerca PP, comepikarcss popMyIabl, KOTOpPBIE TOJKHBI
MCIIOJIB30BATHCS I pacdeTa HeoOXOAUMON IIUPUHBI MOJIOCKHL, KOTAA 3TO TpeOdyeTcs B cOOTBEeTCTBUU ¢ PP.
OpHako, enuHCcTBeHHas ¢GopMyna, NpPUMEHMMas M PaguoIOKaTOpOB, OaeT pe3yJbTaThl, KOTOpbIE
pa3nu4aroTcsi B AECATh pa3, M3-3a BEIMYMHBI KOHCTAaHTBl, KOTOPYIO BBIOMpaeT moibp3oBarens. B
Pexomenpaumn MC3-R SM.853, yuuTtsiBas, uto gopmyinsl B Pekomengaumn MC3-R SM.1138 HenomnHsl,
PEKOMEHIyeTCsl HCIIOIb30BaTh MHOYKECTBO JOMOIHUTENBHBIX (HOPMYII.

2.1 HemoaynupoBaHHble MMIIYJIbCHI PAAHOJI0KATOPOB

B Pexomennanu MC3-R SM.853 coneprkaTcs yka3aHHs 110 ONPEAETICHUIO HEOOX0AUMOM IIUPHUHBI TOJOCH
(na 20 nb HMXXEe MMKOBOTO 3HAYEHHUS OTMOAIOLICH) IS MPAMOYTOJIBHBIX M TPalelMEeBUAHBIX MMITYJIbCOB.
J1st 3THX cucTeM HeoOXoauMast IINPUHA TIOJIOCH By — 3TO MEHbIIIee U3 ABYX 3HAUEHHIA:

1,79 6,36

B, = WIIH ,
Jt t
r

(35)

rae ( — JUIATEIbHOCTh UMITyJIbCa (1'[0 IIOJIOBUHE aMHJ'H/ITyI[LI), a fr— BpEMs HapacTaHu:, 00a 3HaueHUs
BbIpa’XCHLBI B ceKyH/:[axl.

2.2 JApyrue Buabl MOAYASILUHU

Hwxe npusenensl ¢opmynbl 11 HEOOXOIMMOM LIMPHHA MOJIOCHl Al 9acTOTHO-MOAYJIHPOBaHHBIX
UMITyJIbCHBIX ~ pPaJMOJIOKATOPOB, pPaJUOJOKAaTOPOB €O CKaukaM{d 4YacTOThl M  PaJUOJOKATOPOB C
CHUHYCOMJIANbHBIM CHUTHAJIOM, KaK HEMOJYJUPOBAaHHBIM, TaK U YaCTOTHO-MOJYJIUPOBAaHHBIM. {15 yacTOTHO-
MOJyJIMPOBAaHHBIX HMIIYJbCHBIX PaJUOJIOKATOPOB Ppe3ylbTaT NPUMEHEHHs (OpMyJbl BBIYMCICHUS
HEOOXOAMMOM IUPUHBI MOJIOCH (10 ypoBHIO 20 Ab) mpeBbIlIaeT pe3yibTaT i Ciliydas CUMMETPUYHOTO
TpaneuueBUIHOTO uMItyibca (ypaBHerue (35)) Ha yIBOEHHOE 3HAYEHUE JICBUALIMN YACTOThI B2:

ﬂ +28B.. (36)

tt ¢
N

B, =

I InurensHOCTH MMITyJibca — 3TO BpeMs (C) MEXIy TOYKAMH, COOTBETCTBYIOIMMHU 50% aMIUTUTYIbI (HATIPSKEHHS).

JIyst KomMpOBaHHBIX MMITYJIECOB JUINTEIBHOCTh MMITYJIbCA — 3TO MHTEPBAI MEXIY TOYKaMH, COOTBETCTBYIOIIMMHU
50% ammmTyasl oHOro Ymma (cyOmMiynbca). Bpems HapacTaHust — 3T0 BpeMs (c), KoTopoe TpeOyeTcs (ppoHTY
umIyasca Juist yseandeHust ot 10% 1o 90% ot MakcuMyMa aMImIuTy sl GpoHTa. [/ KOXMpOBaHHBIX UMITYJIBCOB —
9TO BpeMsI HapacTaHWs CyOWMMITysibCa; €CIM BpeMs HapacTaHusi CyOMMITyJbca HEBO3MOXKHO OIPEICIIHTH,
npearnosaraercs, 4ro oHo paBHO 40% BpeMeHH, TpeOyeMOoro Juis MEPEeKI0YEHHs U3 OJHOM (a3bl cyOuMITyIbca B
cienyronryro. Kornma Bpemst craja MMITyJbca paloJIOKaTOpa MEHbIIE, YeM BpeMsl HapacTaHUs, OHO JOJDKHO
UCTIONIB30BaThCsl B 3TUX BBIPAKEHUSIX BMECTO BPEMEHHU HapacTaHusl. Vcroiap30BaHNe MEHBIIETO U3 JBYX 3HAYECHUH,
MOJIYYCHHBIX B ypaBHEHUsX (35), momoraer u30exarh yepecuyp OOJBIION pacCUMTAHHOW HEOOXOIUMON MOJIOCHI,
KOT/1a BpeMsl HapacTaHusi O4eHb MaJIo.

2 JTa BeIM4YnHa MpeaACTaBJIACT COOO MOTHEBIHA CABUT ITO YaCTOTE B TCUCHUEC NJIMTCIbHOCTU UMITYyJIbCA.
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B (I)OpMYJ'IC A4 pagruoOJIOKaTOpPOB CO CKa4YKaMMU YaCTOTbl HMMECTCA OOIMOJHUTEIIBHOE CcllaracMoce BS —
MaKCHUMaJIbHBIH AuarasoH, B Ipeaciax KOToporo 6YIleT CABUIaTbCA HECyLIad 4aCcToTa:

B, =£+2BC+BS. (37)

[t-t
r

Xots B Pexomenmarmn MCD-R SM. 1138 HeT HUKAakuX GopMyn B pasfene "H3IIydeHHe CHHYCOWUIAIBHOTO
curHana" (uMeetcs B BUJy HEMOYJIMPOBaHHAs HECYyIlas), peaJluCcCTUYHOE 3HAUYCHHE HEOOXOAUMON HIMPHUHBI
MOJIOCHI ISl PagUoOJIOKaTOPOB C HEMOIYJHUPOBAaHHBIM CHHYycoWJalbHbIM curHamoM (CW) 3aBUCHUT OT
JIOTTYCTUMOTO OTKJIOHEHHUS MO 4acToTe W mryma. /i paguonokaTopoB ¢ 4acTOTHO-MOAYJUpoBaHHEIM CW
HeO6XOI[I/IMa$[ HIMpHHAa MOJIOCHI paBHAa YABOCHHOMY 3Ha4YCHUIO MaKCHUMaJILHOM J€BUAllUN 4aCTOTHI Bd

By =2B,. (38)

2.3 Tunosbie 3HAUYEHUSA HEOOXOAUMOM NIMPHUHBI MOJIOCHI

B Ta6HI/ILl€ 23 moka3aHbl TUIOBBLIE 3HAYCHUS HCO6XOI[HMOﬁ HIMPUHBI MOJIOCHI, MOCJI€ KOTOPbIX YyKa3aHbI
JMana30Hbl 3HAYECHUHN HCO6XOHHMOﬁ IIUPUHBI ITOJOCHI JJId YETBIPEX TUIIOB paJrOJI0KaTOPOB.

TABJINLIA 23
Tunsl paguoI0KaToOpPoOB Tunosoe suasenne By Juanason By
(MI')
CraroHapHbIE pagapsl PaIHoIOKAIIMOHHON CITyKOBI 6 20kl'y—1,31Tn
MoOunbHsIe pagapsl PaguoIOKAIOHHON CITyKObI 5,75 250 kI'm — 400 MI'n
Anponpomusie PJIC HabmrogeHus 32 BO3AYIIHEIM MTPOCTPAHCTBOM 6 2,8 MI'p— 15 MI'g
Merteoposioruyeckue paguoaoKaTopbI 1 250 kI'u — 3,5 MI'
3 IIpenesnns! n3aydennii B 06aactu OoB 1151 NepBUYHBIX PaIH0J0KATOPOB

OCHOBHOM TPYIHOCTBIO B OIpeAeSieHHH OOIMMX MpenenoB n3nydeHwid B obnact OoB s TepBUYHBIX
panuoNIOKaTOPOB SBISIETCS pa3HOOOpa3uWe CUCTEM W TepefaBaeMbIX CHUTHAJOB. [Ipexenbl W3IydYeHUil B
obnactu OoB ans mepBHYHBIX PaAMOIOKATOPOB OCHOBBIBAIOTCS HA IIMPUHE IMOJOCHI CIEKTPa W3ITy4eHHs
nepenaBaeMoro curxana mno ypossio 40 nb.

31 @DopmMyabl AJsl IUPUHBI N0J10CkI 0 YPoBHIO 40 1B

[MockonbKy OTHOIICHHWE INIUPHUHBI MOJIOCH MO ypoBHIO 40 1B M HEOOXOAMMOW MIMPUHBI TOJOCHI, Kak
MIPAaBHUJIO, HEMOCTOSIHHO, HEOOXOAWMO BBIBECTH (hOpMYIly IIMPHHBI MOJOCH 10 ypoBHIO 40 n1b mns Toro,
9TOOBI HAWTH COOTHOINEHHWE MEXKIYy MAackoid W HeoOXOoIOWMOHW IMHPWUHOW TOJIOCHL. bhima ompeneneHa
cnenyomas  GopMysa MHUPUHBL MOJOCH 1o ypoBHIO 40 n1b (B_40) U1 TNepeJaTYNKOB TMEPBHYHBIX
PaaroIOKaTOPOB.

Hnsa He-UM WMITybCHBIX PaguOJIOKATOPOB, BKIIOYAs PAAMONIOKATOPHI C PACIIUPEHWEM CIEKTpa WA
KOJMPOBAHHBEIMHU UMITYJIbCAMU, IIIMPUHA MOJIOCHI — 3TO MEHBIIIEE U3 IBYX 3HAUCHUI:

B - K W ﬁ, (39)

-40 'l‘ -t ¢
r




52 Pex. MCD-R SM. 1541-2

rae koapoumnuent K = 6,2 1 paauoloKaTOPOB ¢ BEIXOIHOW MoInHOcTEl0 Oonee 100 kBT, u K = 7,6 ans
paAMONOKAaTOPOB C  MEHbIIEH  BBIXOJHOW  MOIIHOCTBIO W PaJHoJIOKaTOpoB, paboTaloIuX B
paIMOHABUTAIIMOHHON CiIy)k0e B mojocax yactora 2900-3100 MI'm u 9200-9500 MI't3. Ilocnennee
BBIpO)KCHHE NPUMEHSETCs, €ClIu BpeMs HapacTaHus f. MeHble npumepHo 0,0094¢, xorma K = 6,2, unu
npumepHo 0,014¢, xorna K =7,6.

Joist UM My IECHBIX PaIOJIOKATOPOB, MTUPHHA MOJIOCH 10 ypoBHIO 40 nb paBHa:

B_40 = L+2 BC+£ , (40)

NS i
rae A4 = 0,105, xorna K = 6,2 u 4 = 0,065, xorna K = 7,6.

Jnst UM uMIyIbCHBIX PaJHOIOKATOPOB CO CKAYKAMK 4aCTOThI :

B 4y = L+2 Bc+£ + By (41)

Jit, fy

Jyid paaronokaTopoB €O CKayKaMH YacTOTHI, B KOTOPBIX HCHOIB3YIOTCS He-UM HMITYIIBCHI, BKITFOYAs
CUTHAJIBI C PAaCIIMPEHNEM CIIEKTPa W KOAMPOBAHHBIE UMITYIICHI:

B =X
—-40 \/E

Jl1s painoI0KaTopoB ¢ HEMOYIMPOBaHHBIM curHajioM CW:

B_,, = 0,0003F,. (43)

+B;. (42)

Jigs UM CW pannonokaTopos:

3 Oti xkodppummentsl K=6,2 wm 7,6 u 64 CBA3aHBI C TEOPETMUYECKAMH 3HAYEHUSAMH, TPEBATHPYIONMMI B CITydae
TpaneleBUIHBIX WIN HPSMOYTOJIbHBIX HMILYJbCOB IMOCTOSIHHOM 4acTOTHI, COOTBETCTBEHHO. Kpome Toro, B ciydae
TpaneLUeBUAHBIX NMITYJILCOB KOd(GUIMEHT K HECKOTIBKO BO3pacTaeT Ul yueTa XapaKTepPHCTHK BBIXOIHOTO yCTPOICTBA.
JIns mieansHBIX NPSIMOYTOJIBHBIX MMITYJIBCOB CIIEKTp CHajaeT co ckopocTbio 20ab Ha aekamy, 4To JaeT B pe3yJbTare
HIMPHHY T0JI0CH! 110 ypoBHIO 20 1b = 6,4/t n mmpuHy nosock! 1o yposHio 40 1b B pecsts pas mmpe, T. €. 64/t. [lns Toro
YTOOBI MCKIIIOYUTh UCIIOJIb30BaHNE MMITYJILCOB C MTHOBEHHBIM HapacTaHHEM M CIaJIoM (DPOHTOB, JOIYCKASTCS HAIMYUE
3anaca. CHeKTp TparneleBUIHbIX NMITYJIbCOB CHaJana craiaeTr co ckopocteio 20 ab Ha nekany, a 3aTeM, B KOHEUHOM
cuere, 40 1b Ha nexany. Eciu oTHOILIEHME BpeMEHHM HapacTaHUs K IIMpHHE uMIyibkca npesbimaer 0,008, To Touku ¢
ypoBHeM 40 b okaxyTcs Ha HakIIOHHOM (poHTe 40 b Ha JeKary, B TAKOM ciiydae B_4() COCTABHT:

5.7

Jlonyck Ha Hen30€KXHbIe HETOYHOCTH Pean3alny, TpedyeT, YToObI Macka OCHOBBIBAJIACH HA 3HAYCHUSX HE MEHEE:

6.2 7,6

Jiot, e it

B 3aBUCUMOCTH OT KaT€TOPHUU paguoioKaTopa.

MHuoxuTenb A/t I3MEHsSIET BEMMUNHY B_4() C HENbI0 ydeTa BIMSHUS BPEMEHHM HapacTaHus, KOTOPOE 3HAYUTEIHHO,
KOT/1a POU3Be/IeHNE BPEMEHH U IIMPHHBI TIOJIOCH B f MaJlo WIN HEBEIUKO, a BpeMsI HapacTaHUs KOPOTKO.

B pesynbrate ypaBHenwmii (41) u (42) momyyaercs monHas oObeIMHEHHAs T0OJI0Ca YacTOT B_4( paanoioKaropa co
CKayKaM# YacTOTBI, TaK Kak eciaM Obl BCe KaHaJbl JieKallue BHYTpH n By pabotanu Obl onHOBpeMeHHO. Jlms
PaZMOIOKATOPOB CO CKAUKaMU YacTOTHI MAacka BHEMOJNIOCHBIX M3Iy4eHHUil crajaeT mocie nojaockl no yposHio 40 ab,
Kak ecym Obl paanojokaTop ObUl OBl OJJHOYACTOTHBIM PaJMOJOKATOPOM, HACTPOCHHBIM Ha TPAHUIy JHana3oHa
CKa4KOB YaCTOTBHI.
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B ,, = 0,0003F, +2B,. (44)

B ypaBrenusix (43) u (44) F — 310 paboyas 4acroTa.

[ns paanonokaTOpoB € HECKOJBKMMM HMMITYyJIbCHBIMU CHUTHAjaM{, LIMpUHA Mojockl B_4() Ab AoikHa
BBIYUCIIATBCS ISl KQXKJIOTO OTIENILHOTO THIIA UMITYJbCA, W JUIS OINpeleieHnus (OpMBI MacKu HW3ITy4YCeHUs
JOJIKHO UCTIONb30BAaThCS MAKCUMAJIbHOE JOCTUIAaeMOE 3HAUYEHUE IUPUHBI oJ0ckl B_4( ab.

4 Macka BHenoJI0CHbIX M3.JIy4eHHuil

Ha pucynke 30 nokasaHa Macka BHETIOJOCHBIX M3JIy4eHUH AJIs MEPBUYHBIX PaJUOJIOKATOPOB, ONpeIelIeHHas
B BelM4MHA psd 1 BeIpakeHHas B eauHuax dBpp. Macka cniagaet co ckopoctbto 20 n1b Ha aekany, HaunHas
C IIMPHHEI MOJIOCKI 10 ypoBHIO 40 1B 10 YpOBHS MOGOYHBIX U3ITy4eHMH, onpeaeneHHoro B [Ipunoxennu 3°
k PP. llupuna monocs! B_4( 1b MoxeT ObITh CABUHYTA OT YacTOTHl ¢ MaKCUMaJIbHBIM YPOBHEM H3JTYUYEeHHUS,
HO HeoOxomumas mmwmpuHa noyiockl (m. 1.152 PP) u, mpeamodtuTenbHO, BCS 3aHMMaeMas I0JIOCA YacTOT
(m. 1.153 PP), A0KHBI TOTHOCTHIO PACIIONIAraThCsl BHYTPH BBIIEIEHHON TOIOCH YacTOT.

PUCYHOK 30

Macka OoB a1 nepBUYHBIX PalHOJOKATOPOB
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1541-30

4.1 IIpuMepbl MACOK U3JIy4YeHHS B eIUHMLIAX HEOOX0AMMOM IMPHUHBI MOJOCHI

Macka BHETOJIOCHBIX H3Iy4eHHH Ha pucyHke 30 MoXeT ObITh BBIpRXKEHAa B €IMHMIAX HEOOXOAMMOit
IIUPUHBI TTOJIOCHI T KOHKPETHOTO THUIA PaANOJIOKaTOPOB MyTEM CPaBHEHHS COOTBETCTBYIOIINX YPaBHEHUIT
JUTA LTUPUHBI TTOJI0CHI 110 YpoBHIO 40 b 1 HE0O6X0IMMOM HIMPUHBI TOJIOCKL. [J1 JaHHOTO puMepa 3HaYeHHe
ko3 dunmenta K paBHo 6.2 u HakiIoH Macku coctaBisieT 20 a1b Ha nexany.

4.2 He-UM umnybcHbIE PaJHOJIOKATOPbI

st He-UM  uMMIyIbCHBIX paguoiOKaTOpoB cpaBHeHUEe ypaBHeHuit (35) um (39) maer B pe3ynbrare
OTHOIlIeHue B_40 K By paBHOe HpUMEPHO 3,5, 32 UCKIIOYEHUEM UMITYJIbCOB C OUYEHb KOPOTKUM BpPEMEHEM
HapactaHus. Ha pucynke 31 moka3zaHa Macka BHEMOJIOCHBIX M3JIyUeHHH B SAMHUIAX HEOOXOIMMOM IIHUPHHEI
MOJIOCHl JUIsi JaHHoro ciydvas. OJHAKO il HEKOTOpBIX ciiydaeB He-UM HMMITYyIBCHBIX PaauolIoKaTOPOB,
BKJIIOYAs PAJIMOJIOKATOPBI C PACIIUPEHUEM CIIEKTPa MM ¢ KOJAUPOBAHHBIMU MMITYJIbCAMU, OTHOIICHUE B_4()
K By MOXET JIOCTUTATh CEMH.

6 Tlpunoxenne 3 x PP onpenenser ocnabneHne MoGOYHBIX M3IydeHHMil KaKk HauMEHee CTPOTMH Ipejien M3 JIBYX
B03MOXHBIX 43 + 10 log (PEP), nmm 60 nb. (PEP: peak envelope power — mikoBast MOIIHOCT OTHOATOIIEI. )
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PHUCVYHOK 31

Macka OoB st THIUYHOTO HMITYJIbLCHOTO He-UM paanonokartopa
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4.3 JIuneiinbie YM uMnyJ/ibCHbIE PAAHOJI0KATOPBI

Hdns UM uMmysbCHBIX paauojOKaTOPOB C KOMIIPECCUPOBaHMEM OTHOLIeHWE B_40) K By MoxeT OBITh
3HauMTEeNpHO MeHblle. Ha pucyHke 32 moka3aHa Macka, OCHOBaHHas Ha TpalelMEBHIHOM HMITYJbCE C
mupuHON umnynbca + = 100 MKc, BpeMsa HapacTaHus 4. = 2 MKC W JeBuauus 4actotel B, = 10 MI'w.
CpaBHuBas ypaBHeHus (36) u (40) ¢ stumu 3HaueHusMU U 4 = 0,105, nonyvaem paBHble 3HaYeHUs B_4( u
Bp.

OTHOCUTENBPHO HH3KHE 3HAUEHUS HOPMaM30BaHHBIX pA3HOCOB MO 4YacTOTe, KOTOpble IOKa3aHbl Ha
pUCYHKe 32, ABIAIOTCSA MOKa3aTeIsIMH CHIIBHO KOMIIPECCHPOBAaHHBIX MMITYJBCOB C JMHEHHOM 4acTOTHOMN
MOJTYJISIUAEH.

PUCYHOK 32

Macka OoB st THIMYHOrO JIHHEeHHOro UMIyJabcHoro YM pajguosiokaropa
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4.4 PagnosiokaTopsl O CKAYKAMHI YACTOThI

B enunuiiax HeoOXOJUMON HIMPUHBI MOJIOCHI, JOMYCTUMOE PaCIIMPEHUE CIEKTpa IS PaflojOKaTOPOB CO
CKauKaMH YacTOThl OTPaHUYEHO, MOCKOJIbKY HAKJIOH OCHOBAH Ha M3IYYEHUH NepeaTynka, HACTPOSHHOTO Ha



Pex. MCD-R SM. 1541-2 55

HanOoJjee BeIcOKHe 4acToThl. Ha pucynke 33 mokasaHa mMacka, OCHOBaHHAasi Ha KOAWPOBAHHOM HMITYJbCE C
mmpuHO umna ¢ = 0,2 MKc, BpeMeHeM HapactaHus f = 0,08 MKC M AMana3oHOM CKa4YKOB YacTOTHI
By =200 MI'. Macka ompeznensiercss Ha oCHOBaHMM ypaBHeHuit (37) u (42) ¢ AMana3oHOM CKa4KOB YaCTOTHI
By = 0. Ha pucyHke 33 Takxe MOKa3aH chajJ HUKHEH YacTH CIEKTpa HU3Ay4YeHHus, Npeanoiaras, 4yTo
nepefaTinK HaCTPOEeH Ha HanboJiee BEICOKYIO 4acTOTYy.

PUCYHOK 33

Macka OoB uist THIIMYHOIO PajnoeJI0KaTOpa
€ KOAHPOBAHHBIMHM UMIIYJILCAMHM M CKAYKAMM YaCTOThI
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5 I'panuua Mexay o00JacTAMU BHENOJOCHBIX U MOOOYHBIX U3JIYyYeHHH

B cootBerctBum ¢ m. 2.2 pazmena pexomendyem u Ilpunoxenunem 3 k PP, o0nacts moOOYHBIX M3ITydeHHI
O0OBIYHO HAYWHAETCA C YaCTOTHI, OTCTOAIIEH OT meHTpa u3nydeHus Ha 250% HeoOXOAWMOW IIMPHHBI
MOJIOCHI, 32 MCKIIOYEHHUEM HEKOTOPBIX THIIOB CHUCTEM, BKJIIOUAs M3NIyYeHHsS ¢ HUPPOBOH WU MMITYJIBCHOM
Monynsuued. OOHaKo, K MEPBUYHBIM PaJMOJIOKATOpPaM CIyXKObl pamuoompeleNieHus W IpYyTrux ciyxo,
HampuMep BcrioMmorarenbHol ciayx0bsl Mereoposiorur, CKWM um CCHU3 cnoxxHO NpUMEHSATH OOIIYIO
KoHIemnuto 250% HeoOXOoANMON MTUPHUHBI TIOJIOCHI.

i TepBUYHBIX PATUOJIOKAIIMOHHBIX CTAHIIUH, TpaHUIA MEXIy O0JacTIMHM BHEMOJOCHBIX U MOOOYHBIX
W3ITYUYeHHH ONpeeNsieTcsl Ha 9YacToTe, TJIe OIpelelIeHHbIe 3/1eCh Tpeelbl n3ydeHnit B oomact OoB paBHBI
mpeaenam oOOYHBIX H3IYyUIeHHH, onpeneneHHsIM B Tabmwmie 11 [punoxxenns 3 x PP.

I'panuna Mexnay oO6NacTsIMH BHEMOJOCHBIX W MOOOYHBIX H3MyYEHHH AN MEepPBHYHBIX PaIuOIOKaTOPOB
CITy>KOBI PaJHoOINpeeNieHHs] U IPYTUX COOTBETCTBYIOIIMX CIYXO MOXKET ObITh OnpeaeseHa, Kak OTCTOSIIast
OT TMPHUCBOCHHOW 4YacToThl Ha 2,5 o By, rme o — K03(QOUIUEHT KOPPEKUWH TPaHul, 3aBUCALIMHA OT
KOH(UIrypauun Bcell CUCTEMBI, B YaCTHOCTH, OT CHUTHAJIa MOAYJSALMH U METOAA MOAYJSLUH, BBIXOAHOTO
YCTPOMCTBa PaaroIOKaTOPOB, BOJHOBOJHBIX KOMIIOHEHTOB M THIIA aHTEHHbI M MX YaCTOTHO-3aBUCHMBIX
XapakTepucTuK. Bennunna o0 Oy et Takke 3aBUCETh OT coco0a, KOTOPhIM OLIEHUBAETCS LIMPHHA ITOJIOCHI.

3HaueHUs (f, COOTBETCTBYIONIIME MacKe, MOKa3aHHOW Ha pucyHke 30, MOTYT OBITh OIpeAeTeHBl MyTeM
YCTaHOBKHU TOYKHU 1o ypoBHIO 60 nb panoit 2,5 o By. [Ipeanonaras, yto HakioH paBeH 20 nb Ha nexany,
MOy YUM:

B
5B, =25aB, > a = 2B;4° (45)

N

Wcnonp3ys BhIIENpPUBEICHHbIE NMPUMEPHI, O MOXKET OBITH paBHBIM IpuMepHo 2,0 mis nuHeHsix UM
UMITYJIbCHBIX PaJMOJIOKaTOPOB, U MpUMepHO 8,5 1id He UM HMITyJIbCHBIX paflioiIOKaTOPOB. DTO ypaBHEHUE
HE NPUMEHSETCS A ClTydasl CO CKaYKaMH 4acTOTHI, TOKa3aHHOTO Ha PUCYHKe 33.
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[Ipeanonarasi, 4To HeoOXoaUMAas MIMPHUHA TOJOCH OIEHWBAETCA KaK IIMPHHA IMOJIOCH MO ypoBHIO 20 1b,
JIOCTYITHAs Ha CETOMHs TeXHWUYecKas WHGOPMANMs MOKA3bIBAET, YTO IS CYIIECTBYIOMUX U TIAHHUPYEMBIX
PpaaroNIOKaTOPOB 3HaUEHHE OL OYeT JexaTh B mpenenax ot 1 1o 10, unm Gonee.

C Toukm 3pCHUA 3(1)(1)CKTI/IBHOF0 HCIOJIB30BaHUA CIICKTPA, MOTYT OBITH 3aaHbl CJICOYHOIINE BOIIPOCHI:

- OynmyT i 3HAa4YEHWsA O OYIyIIMX TEPBUYHBIX PaIMOIOKATOPOB OTBEYATh TOMY TPEOOBAHMIO, UTO
OHU ONU3KH K | WM HET;

— JOJDKHO JIM 3HaUuC€HHUEe O OBIThH Pa3IMYHBIM B 3aBUCUMOCTHU OT TOI'0, I'’I€ HAXOAUTCA I'paHulla MEKIY

obnactamMu OoB M MOOOYHBIX M3IIy4YeHWH — BHYTPH IOJIOCHI, paclpeielieHHONW paJnoJIoKaTopaM,
BHE €€ WM BOJIN3H Hee.

B MCD nomxHBI OBITh TIPOBENEHBI AabHEHUITNE UCCISNOBAHUS IS ONpeneeHUsT HeOOXO0MMMON ITHPUHBI
TMIOJIOCKI, KOTOpas JIOJKHA HCIONbB30BaThCS B pacyeTax TpaHUIA U IS ONpeAeiICHUs 3HAYSHWH O JJIs
Pa3NUYHBIX TUIIOB, HA3HAYCHUH U TIIATPOPM PaHOIOKATOPOB.

Jns He UM UMIyJNbCHBIX PaIHONIOKAaTOPOB, B HECKONBKHUX UCKIFOUUTEIBHBIX CIyYasx, KOTJa apXUTeKTypa
CUCTEMBI MO3BOJISIET MCIOIb30BaTh (WIBTPHI M JIONMYCKAeT HECTaHJApPTHOE COTIacOBaHME KayeCTBEHHBIX
nmapaMeTpoB, 3Ha4YeHHe O, MoxeT mpubmmkareess kK 1. Kpome Toro, s MIHPOKOMOJOCHBIX,
OBICTpOIIEpECTPAMBAEMBIX PAINOJIOKATOPOB, 3HAUEHNE O MOKET OBITH OJIM3KUM K 1,5.

6 Tpedyemble napameTpbl

[Ipensiaymue pasaensl HacTosero llpumokeHus OCHOBaHBI Ha TPHUHIMIE OE30I1acHOM CETKU MPeAesioB
n3nydennii B oomactu OoB. Henb3st He oTMeTHTh, YTO NaNbHElIee CHIKEHUE BHEIMOJOCHBIX HM3IIy4YeHUH
OyIleT pacmupsATh BO3MOKHOCTH COBMEIICHHS C JPYTUMH CITyKOaMH.

CnenoBaTenbHo, B OyIyIleM >KelaTelbHO CHU3UTh YPOBHHM HEXKEJATEeNbHBIX W3IYYEHHA OT HEKOTOPBIX
pPazuoI0KaTOPOB.

Crnenytomas macka (pucyHok 34), ompenenser TpeOyemble MapaMeTpbl OYIYIINX paJHOIOKAIIMOHHBIX
cucteM. Macka nMeet HakiioH 40 nb Ha nekanry, Ha9WHas ¢ MOJI0CH 1o YpoBHIO 40 nb 1m0 ypoBHS MOOOIHBIX
U3Ty4YeHUH, yka3aHHbIX B [Ipunoxenun 3 k PP.

PUCYHOK 34

Tpedyembie mapaMeTpsI 1JIsl OyTIyIIUX PAIHOTOKANHOHHBIX CHCTEM
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[MTPUMEYAHUE 1. — [IpMeHUMOCTh 3TOW MAaCKH JOJDKHA OBITh HCCICIOBaHA B XOJC OYyIyIIMX HCCICIOBAHUN
MCD-R, yunthiBasi nMpakTU4YecKre 3HAYEHHs] €ro MPUMEHEHUS JUIsi HEKOTOPBIX TUIIOB PAJIMOJIOKAIIMOHHBIX CUCTEM H
TEXHUYECKOT'O PA3BUTHUS TEXHOJIOTUU PAJINOIOKATOPOB.

[MIPUMEYAHUE 2. —IIpenenst w3nydennitn B oOmactm  OoB  BHyTpH TOIOC, paclpeneieHHBIX —choyxOe
PagMooNpeaeIeHNs] Ha NCKIIOYNTEILHON OCHOBE, SIBIAIOTCS BOIPOCOM OyIymuX HccienoBaHuil. B pesyiprare sTHX
UCCIIEIOBAaHUI MOTYT OBITH IIOY4€HbI TpeOyeMble MTapaMeTphl BHYTPU STHX II0JIOC.

[NPUMEYAHUE 3. — Macka TpeOyeMbIX NapaMeTpoB JeiCTBUTENbHA B NPENCTaBICHHOM BHAE a0 Accambien
pazuocss3u 2006 r. oHa OCHOBaHA Ha MOHMMAHUM TOTO, YTO TH MCCIENOBAaHUS MPUBETYT K MEPECMOTPY HACTOSALIECH
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Pexomenmanmm B ToM, 4TO OyayT IMOO0 3aMEHEHBI MAaCKH BHETIOJIOCHBIX M3ITyYCHWH, YKa3aHHBIE B MPEALIECTBYIOMINX
paszenax 1mdo BBEJICHBI IPYTUE COOTBETCTBYIOIINE U3MEHEHUs], 3aBUCAIINE OT THIIOB PAIHOIOKATOPOB.

[MTPUMEYAHUE 4. — B HekoTOphIX OyayIIuX cCUCTeMaxX OyJeT HEBO3MOXKHO PeajM30BaTh TPeOyeMbIC MapaMeTphl C
Y9eTOM TakKuX (paKTOPOB, KaK:

7

Ha3HauYeHHe PaguoI0KaTopoB (0€30MacHOCTh JKU3HH, YyTPO3a, U T. I1.),

THUIT U pasMep HJ'IaT(I)OpMLI (Haan/IMep, CTallMOHapHas, MOABUIKHAsA, KOpaGeJ’IBHHC, CaMOJICTHEBIC, U T. H.),

JOCTYIIHBIC TEXHOJIOTUH,

OKOHOMHYECCKHUEC aCIICKThI.

Metoabl usmMepeHus

Camast mocnenssas Bepcus Pekomenmaimu MCD-R M.1177 comepKuT yKa3aHUS OTHOCHUTEIBHO METOJIOB
U3MEpEHUs U3ITyYeHUI paaroIOKAMOHHBIX crcTeM B obnactu OoB.

Ipniaoxenue 9

IIpenennl n3ay4venuii B o01actu OoB 1y 100U TEJIBCKUX CITYXKO

Crannun, paOoTaronue B JTIOOMTENhCKOW W JIIOOWTENHCKON CIHYTHUKOBOW CIy’K0aX IOJKHBI OTBEYaTh
npeaenaM, YKa3aHHBIM B CIICTYIONINX CITIEKTPaTbHBIX MacKax.

PUCYHOK 35

Crannuu, padoraiomue Ha yacrorax Huxe 30 MI' B ciiyyae HOPMANBLHOM MJIM Y3KOH 110J10CHI YACTOT

no Pexomengaunu MC3-R SM.1539
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COBUT 110 9acTOTE OT LEHTPA U3IYYCHUH B POLICHTAX 0T HEOOXOMUMO# MOJIOCH B,

1541-35

Korpga By < 4 kI'11, BMecTo By JOKHO HCIIOIB30BaThes 3HaYeHue By, n3 Pekomenmanuu MC3-R SM.1539.
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PUCYHOK 36

Cranunu, padorawimue Ha yactorax Huxke 30 MI'n B ciiyuae mimpoKkoi mMoaochbl 4acToT
no Pexomennanuu MCI-R SM.1539
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CJIBUT TIO YaCcTOTE OT IIEHTPa W3TYUCHUH B MPOIIEHTAX OT HeOOXOAUMOM monockl B, + 100 kI'1y

1541-36

PUCYHOK 37

Cranunuu, padoramue Ha yactorax Bbie 30 MI'n B ciydae HOpMAJILHOI MM Y3KOIi 110JI0CHI YACTOT
no Pexomengauuu MC3-R SM.1539
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CZBUT IO 9aCTOTE OT LIEHTPA U3ITyYCHHI B MPOIEHTAX OT HCOOXOMUMOH MONOCH! By

1541-37
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J1d  y3KONOJOCHBIX CHCTEM BMECTO Bjy [OIKHO HCHOJIb30BaTbcd 3HaueHWe B n3 PexoMeHnpaumu
MC3-R SM.1539.
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Ocna6nenue (1B) OTHOCUTETEHO CPEMHEN MOMIHOCTH

70

PUCVYHOK 38

Cranuum, padoraromue Ha yacrorax ppie 30 My B c1yyae mMpoKoi M0J10CHI YACTOT
no Pekomengannun MCI-R SM.1539

RBW=1xInt
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CIBWT 10 4aCTOTE OT IIEHTpa H3MYICHUH B TPOICHTAX OT HEOOXOMUMOIT MOJIOCH B, , K KOTOPOH s
MOTYYeHHS PeambHOTO 3HAUCHUSI CIBATA TI0 JaCTOTE JIOMKHA OBITH ToOaBlIeHa BEIMUNHA CIBUTA,
npuBeneHHas B Pexomenganuun MCO-R SM.1539.

PEP: nuxoBast MommHOCTE orubaromieii (BT), mogaBaemasi B aHTEHHY B COOTBETCTBHU ¢ 1. 1.157 PP.

P:

CpeHsS MOITHOCTH (BT), momaBacmast B aHTeHHY B COOTBETCTBUH € 11. 1.158 PP.

1541-38

[MPUMEYAHUE 1. — B kareroputo OBII momKHBI OBITE BKIFOYEHBI BCE KIACCH M3MYUYEHHS, B KOTOPBIX MCIIONB3YeTCs
CHUTHAJI C OIHO# O0KoBOI# mojocoit (OBI).

B Tex ciyuasx, Koraa 3T0 MPUMEHUMO, MOMYJIALUEH, MpUMEHIeMON AJs Leleld TeCTUPOBAHMUS, SIBJISIOTCS CHUTHAJIBI
3ByKOBBIX 4acToT 1100 u 1700 I'm — qya mepegau OBII, ¢ Hecymen 1 k' A u3iIydeHnd ¢ HeCyIlel, WU, B UHBIX
Cllydasix, ¢ HEMOJYJHUPOBAHHBIM NPEACTABICHUEM — JUIsl HOPMAJIEHOTO MCTIOJIB30BaHMS.

[MPUMEYAHMUE 2. — ]Iy cTaHIwid, HCIOIB3YONIMX MHOTOCTAHIIMOHHEIN JOCTYI C YaCTOTHBIM pa3elieHHEeM KaHaJIoB
(MIYP), nHanpumep, /Uil KOCMHYECKHX CTaHIIMii, pabOTAIONIMX B JIIOOMTENILCKON CITyTHUKOBOM CiIy»K0e, He0OX0AUMOM
HIMPUHOH MOJIOCKHI JOJDKHA OBITH M0JI0CA OKOHEYHOTO YCHIIUTEIS IIepeaTdiKa 1o ypoBHio 3 1b.
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Ipunaoxenue 10
IIpenenn! nzaydenuii B 061actu OoB Aj1s cyXONyTHBIX NOABUKHBIX PAIHOCTYKO

Macku, conepkamiyecs B JaHHOM [IpuiokeHHWH, — 3TO TMPUMEPBl MACOK BHEMOJOCHBIX W3IYyYEHUN,
WCTIONB3YyEeMBIX JUI CYXOIyTHOW TOJBMXHOW CiyXObl. OOmas Macka, Kacarollascs BCEX CHCTEM
CYXOIYTHOW TOABMXHOU CITy>KOBI, TpeOyeT mampHeHIuX uccienoBaHuil. s 3Toi ciaykOBl oTMedaeTcs
MPEANOYTCHHE HMCIOIB30BaTh MpE/eibl OTHOIICHUS MOIMHOCTEH B CMEXHOH mosioce (WM KaHaje), a He
MIpeJeNIbHbIe KPHBBIE, TOCKOIBKY 3TO YIPOIIaeT KOOPAWHAIMIO YacTOT W IUIAaHWpPOBaHHWE cHUCTEM. B

Hononnenun 1 k Ilpunoxkenuto 1 mokazaHo, Kak M3 MacKd M3JIy4YEHHUS MOXKHO TMOJYYUTh Mpeaen s
MOIIHOCTH B JJaHHOM MOJIOCE.

B Tabnuue 24 moka3aHbl TOYKHM Mepernda, COOTBETCTBYIOIINE TpauKy, MPUBEAEHHOMY Ha pUCYHKe 39 ams
KaHAJIOB CYXOITyTHOH MOABMKHOM CiTykObI mupuHoit 12,5 k[,

PUCYHOK 39
Macka OoB 1151 cyXonmyTHBIX MOJBHKHBIX CHCTEM ¢ KaHaJaMu mupuHoii 12,5 k'

0
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A 10 \
=
g \
q: 20 \
‘g \
5 30
o
40
0 25 50 75 100 125 150 175 200 225 250 275
H‘pOLIeHTbI OT WKUPHHBI MOJIOCHI KaHalla 1541-39
TABJIMLIA 24
Touku nepernda
CaBHr mo 4acrore OT HEHTPAJIBHON YACTOTHI Ocabuaenne
(% WMPUHBI MOJIOCHI KAHAJIA) (dBsd)
50 3,5
78 29
250 29

B tabnwme 25 mokazaHbl TOYKH Mepernda, COOTBETCTBYIONIHE IpaduKy, MpUBEAcHHOMY Ha pucyHKe 40 mis
OBbII xaHanoB ¢ KOMITAaHAVMPOBAHHOMN aMIIJIUTYAON M LIMPUHON Moockl KaHana 5 kI 1.
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PUCYHOK 40

61

Macka OoB ans OBII kaHa/i0B ¢ KOMIAHIUPOBAHHOMH
aMIUIMTYAO0H M MPHHON mosockl kanaiaa S k'

0
10
2 20
=
o 30
=
g 40
¥
s 50
: N\
S 60 N\
70
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[1poLeHTbI OT LIMPHUHBI OJIOCHI KaHala 1541-40
TABJINLIA 25
Touku nepernda
CaBHr no 4acrore OT HEHTPAJBHON YACTOTHI Ocaabsenne
(% WHPHUHBI NOJIOCHI KAHAJIA) (dBc)
50 40
75 65
250 65

B Tabnuue 26 moka3aHbl TOYKHM Mepernda, COOTBETCTBYIOIINE TpauKy, MPUBEACHHOMY Ha pucyHke 41 ams

KaHAJIOB CYXOITyTHOH MOABIKHOM CITykObI mupuHoi 6,5 kI 1.

PUCYHOK 41

Macka Q0B 119 cyXonyTHBIX NOABHKHBIX CHCTEM ¢ KAaHAJAMH IWHPHHOI 6,5 kI
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TABJIMLIA 26
Touku nepernda
CaBur no 4acrore OT HEHTPAJIBHON YACTOTHI Ocaabsenne
(% MMPHHBI M0JI0CHI KAHAIA) (dBsd)
50 14
72 37
250 37

B Tabnuue 27 nokazaHbl TOYKH INepernda, COOTBETCTBYIOIIUE TpauKy, MPUBEACHHOMY Ha pUCYHKe 42 st
AHaJIOTOBBIX COTOBBIX CHCTEM C IMPHUHOMN Monockl kanana 30 k[ 1.

PUCYHOK 42

Macka OoB 1151 aHAJIOTOBBIX COTOBBIX CHCTEM ¢ KaHaJdamMu mmupuHoii 30 kI'n
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= 40
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IIpouenTsl OT IMPUHEL OJIOCH KaHAIa 1541-42
TABJINLA 27
Touku neperuda
CaBHr no 4acrore OT HEHTPAJIBHON YACTOTHI Ocaabsenne
(% WHMPUHBI MOJIOCHI KAHAJIA) (dBc)
67 26
150 26
150 41

250 41
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Ipuaoxenue 11

Ipeaenant n3nydennii B odsactu OoB 1151 BO3AyNIHOI MOABHKHOM M MOPCKOM
NMOJABHKHOM C1yxK0

OTH MacKW W3JIy4eHUH OIpeleNeHbl B €UHHUIIAX MOLIHOCTH B 3TaJOHHOM MOJOCE YacTOT OTHOCHUTEIHHO
cymmapHoi MomHocTd kaHana (dBc). M3mydenns B obmactu OoB ykazansl B mosioce mupuHoi 4 kI, 3a
WCKJTIOYEHHUEM W3TMy4yeHui oT nepenatyukoB ¢ OBIl u mepemartynkoB Bo3ayIIHBIX ciayx0. V3myudenus c
OIHOH OOKOBOI MOJOCOH ONMpeAessIoTCs B MEeHee LIMPOKOH Mojioce, a U3JIyueHHs BO3AYIIHON TeleMeTpuH
OTIPENIETIAIOTCS B EIVHMIIAX YCTAaHOBOK KOHKPETHOTO CIEKTpOaHAllM3aTopa: pas3pelleHre I0 ToJoce
m3Mmepenns = 10 k[, Bumeomonoca = 1 k['m m MakcumanbHas 3amepkka. ['paHuma Mexmy o0JacTIMu
BHETIOJIOCHBIX M TIOOOYHBIX JJISI OTUX MAacok OTCTOUT Ha 250% HeoOXOIMMON HMIMPHUHBI MOJIOCHI, COTJIACHO
[Ipunoxenuto 3 x PP.

1 Bo3nymnas teaemerpus

Jng mepenaTyvKoB BO3AYIIHOM TelneMeTpuu mpenensl jodoro mimydeHus B obmactu OoB (ot 50% no
250%) OTHOCUTENBHO CPEAHEH MOIITHOCTHY NEepeiaTIYnKa, UMEIOT BU/I:

—(55+ 10 log P)

70071
K +90log R—100log|f - f: s |f - fo 2%,
rjae:
= —20 11 aHaJIOTOBBIX CUTHAJIOB
= 28 g IBOUYHBIX CUTHAJIOB
K= —63 mis kBagpaTHUHBIX CUTHANIOB (Hanpumep, FQPSK-B)

fe:  UeHTpanbHas yactota nepenatunka (MI )
R:  ckopoctb nepenaun (MOUT/C) Anst UMPPOBBIX CUTHAJIOB WIIH
(A + fra) MI'n) nst ananorossix UM curnanos FM
m:  YUCJIO COCTOSHHN B MOJYJIMPYIOIIEM CHUTHAJIE
m =2 JUIA IBOMYHEIX CHTHAIIOB
m =4 Ui KBaJAPaTUIHBIX ¥ aHAJOTOBBIX CUTHAJIOB
Af: nuKoBas HeBHAIUS
fmax: ~MakcHMalbHas 4acToTa MOIYJISAIMN

B 3aBUCHMMOCTH OT TOTO, KaKoH M3 npeacIoB MEHEE 0FpaHH‘IHBaIOH.[PII>i.

Ha pucynke 43 npuBefeHbl NPUMEPbl MAacOK BHEMOJIOCHBIX H3JIYYEHHUM I BO3IYUIHOM TeleMeTpuH,
ompeneneHHble B equHuiax dBc. 3aHMMaemas mojoca, MCHOJb30BaHHAs AN (GOpPMHUPOBaHUS pHUCYHKa 43,
COCTaBJIslJIa CKOPOCTH TIepelavuy s JBOMYHBIX CUTHAJIOB, YMHOXEHHYIO Ha 1,16 U cKOpoCTh mepenadn s
KBaJpaTUYHBIX CHUTHAJIOB, YMHOXX€HHYIO Ha 0,78. JlomoiaHUTEIbHbIE MapaMeTpbl, HCIOJIb30BaHHBIE Ha
pucyske 43, ato — mouHocTh P = 10 BT u ckopocth nepenaun R = 5 MOUT/c. DTH 3HaYCHHS MEHSIOTCS OT
CHUCTEMBbl K CHUCTEME, M pe3yJbTHpPYIOIIMEe MacKh HW3IYyYeHU MEHSIOTCS B COOTBETCTBHM C
BEINIICTIPUBEIEHHBIM ypaBHeHHeM. Hakiion Macku nm3nmydenuit npumepHo 100 nb/nexana.
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PUCYHOK 43

IIpuMepb! MacOK BHENOIOCHBIX H3/Ty4¢HUH JJI BO3AYIIHOH TeJleMeTpUH
(5 Mb6ur/c, 10 BT)
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CZ[BI/II‘ 110 4aCTOTC (B MMponecHTax oT 3aHIMAaeMON HO.]]OCLI)
1541-43

2 Jlpyrue nepenaTynKu BO3AYIIHOM MOABUAKHON W MOPCKOM NMOJABMIKHOM CIIyK0

st mepenaTIMKOB  BO3AYIIHOW TMOABMKHOW W MOPCKOW TOABM)XKHOW CIYXKO, HE SBIISIOMIUXCS
nepeaTyuKaMy BO3IYLIHONW TENeMETPUUM MU JPYTMX HCKIIOYHMTEIBHBIX CHCTEM, Tpedyemoe ocnabiieHue
CpeaHedl MOIIHOCTH T000r0 M3nydeHus B obsactu OoB, OTHOCUTENBHO CpeHEll MOLIHOCTH MepenaTyukKa,
COCTaBJISIeT:

50-150% 25 dBc
150-250% 35 dBc
PUCYHOK 44

Macka OQoB i1t BO3AyIIHOI 1 MOPCKOT MOIBHKHOMH CJTIY:KO
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Ocnabienue (dBc)
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CaBur 1o yacTore (B IPOLEHTAX OT HEOOXOAUMOMH 0JIOCKL)
1541-44
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Ipunoxenue 12

IIpeneast nznydennii B odsactu OoB 15 gukcnpoBaHHO# CIyKObI

B Pexomenganmn MC3-R F.1191 tpebyetcs, 4To6b! U1 nM(POBBIX pagropeneiiHbIX cucTeM, paboTaoLINX
C KOHKPETHBIM YaCTOTHBIM IUIAHOM, YAaCTOTbI IpaHul] Mex 1y oonactsiMu OoB n nobouHbIX U3mydyeHnit Oblan
paBubl 1250% oOT cooTBeTcTBYyIOIIEro pazHoca Mexay kaHamamu (CS). CremoBarenbHO, B HACTOSAIIEH
Pexomenpanum mpenensl u3nydeHuid B oomactu OoB aHanoroBelx W HMQPOBBIX cUCTEM (UKCUPOBAHHON
CIIy>KObI ONIPENENOTCs, B 3aBUCUMOCTH OT ClIydas, Kak cocTaBisitouiue 10 +250% Toro 4acToTHOrO IUIaHa,
C KOTOPBIM JIOJKHA padoTaTh cUCTEMA.

B cootBerctBum ¢ Pexomennanmeit MCO-R F.1191, Benuunna CS cunrtaercs paBHON XS/2 1 4aCTOTHBIX
TJIAHOB C TTONIEPEMEHHBIM MTPHUCBOCHUEM YaCTOT M PaBHOM XS I YaCTOTHBIX IIJIAHOB C MPUCBOEHUEM JacTOT
COBMEIIICHHOMY KaHaly U ¢ IepeMeKeHHEM YacToT, onpeaeneHHbIMU B Pekomenganuu MCD-R F.746.

Tawm, e BBIIONHEHO MPHUCBOEHHE OJIOKAa YaCTOT HA WCKIIOYHMTEIBHON OCHOBE (CM. mpumedanwe 1), s
NepeaTINKOB, paboTalOMNX B cCyOKaHaNax, CINIAHMPOBAHHBIX OMEPATOPOM, UMEIOIINM JTHICH3HUI0, MOTYT, B
MPUHLMUIE, OBITh ClIeTaHbl UCKITIOUYEHUS — BHYTPH JaHHOTO OJI0OKa — B OTHOIIEHWH Mpe/esia HeXelaTelbHbIX
U3JTy4eHH, KOTOpBIE JOJKEH BHIMOTHATHCSA 3a MpeaesaM AaHHOTO OJI0Ka; OTHAKO Ha TPaHUIaX rocynapcTBa
3TO TpeOyeT corIacoBaHus MEXIy aIMUHUCTPAIMSAME M3-32 TOTO, YTO B PA3IMYHBIX CTPaHAX IMOJIOCH MOTYT
JMIEH3UPOBAThCA PA3INIHBIMU CIIOCOOaMH.

CriekTpalilbHbIe MACKH, ONpe/elieHHbIe B JaHHOM [IpuiioKeHuu, SBISIOTCS OONIMMHU MpeieiaMH, KOTOphIe,
KaK TpaBHIIO, TPEACTABISAIOT COOOW HaWMeHee OrpaHWYMBAIONIME TMPeNeNbl BHEMOJOCHBIX H3Iy4YCHUH,
KOTOpBIE YCIEIIHO UCIONB3YIOTCS B HAIMOHAIBHBIX M PETHOHANBHBIX MpaBuiax. OHM WHOT/IA HA3BIBAIOTCS
npenenamMu 6e3omacHoil paboTel cetd. OHU JOKHBI MUCIOJIB30BATHCS, KOTJA JUIS 3aIIUTHl ONpPENeICHHBIX
NPUIIOXKEHUH OoJiee CTPOTUX Macok He TpedyeTtcs.

OTH MacKd TMPEACTaBISIOT COO0H COBOKYITHBIN MaKCHMAIBHBIN TIpeieN Ui JF000T0 TPHIOKEHUS U MOJOCHI
4acTOT TPH Pa3BEPTHIBAHUM B JIIOOON KIMMATHYECKOW 30HE; OIHAKO, peajibHble CHEKTpajbHbIE MAacKH, Kak
npaBwio, OBIBAalOT Ooyiee CTPOrMMH B COOTBETCTBHMM C TpPeOOBaHMSAMHM KOHKPETHOTO NPHIOKEHHS IO
MOJIABTICHUIO TIOMEX 110 COCeNHeMYy KaHally (HampuMep, Mojoca YacToT, YyBCTBHUTENBHOCTH (opmara
MOJYJISIIUY U TpeOdyeMoe Ka4yecTBO 00CITYKUBAHUS) B PA3IMYHBIX TE€OKIMMATHYECKHUX YCIOBUAX (KOI(PPHUIIUESHT
K, onpenenennsiii B Pekomenpan MCO-R P.530).

[TPUMEYAHUE 1. — Haznauenue 610ka (cMm. Omnpenenenne B Pexomenmarmn MCO-R F.1399) — sto Takoii cimydaid,
KOTJa GJIOK CIIeKTpa Ha3HA4aeTcs OJHON MM HECKOJBKMM CTAHIMSIM OJIHOTO OIlepaTopa Ha MCKIIIOYHMTEIFHONH OCHOBE
(cMm. mpumep B Pekomenpanusix MC3-R F.1488, MCD-R F.748 u MCD-R F.749). Buytpu Takoro Ha3HaueHHOTO OJI0Ka
OIepaTop MOXET, KaK IPaBIJIO, MOAPA3/eNiTh ONOK Ha TpeOyeMble MEHbIIHME CyOOIOKM WM CyOKaHabI Ul TOTO,
9TOOBI pa3BepHYTH PaJHOCETh B TOH reorpadudeckoii obmacTy, Te caenaHo STo Ha3HAYeHHUE.

1 Iudgposkie cucTeMbl (PUKCUPOBAHHOM CJIYKOBI: CNIEKTPAJIbHbIE MACKH U3/1y4YEHHU I

1.1 Cucrtembl, padoTarommue Ha yactotax Bbime 30 MI'n
CrexTpanbHbIe MACKH OCIIA0JICHUH MTOKa3aHbl HA PUCYHKE 45.
Oranonnslil ypoBenb 0 dBsd Gepercs 3a MakcumanbHOe 3HaYeHHe psd BHYTpH 3aHMMaeMOH MOJIOCHI YacTOT.

s u3MepeHnii HCHoIb3yeMoe pa3pelleHne Mo MoJI0ce AOJKHO ObITh paBHO NpuMepHO 1% oT 3aHMMaeMoi
[0JIOCHI YaCTOT.
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Ocnabienue psd OTHOCUTENBHO LEHTPaIbHOM YacToThl (dBsd)
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PUCYHOK 45

O6mue crieKTpajJbHbIe MACKH 151 HH(POBBIX cHCTEM
¢ukcupoBanHoii cayx0b1, padoraromux Boime 30 My
(cM. Tabmuy 28)
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[TPUMEYAHUE 1. — Onpenenennble B cHeUU(UKANNA MACKH BBIPAKEHBI KaK
GbyHkupst ot npoueHra kaHanbHoro pasioca (CS), oaHako s cucTem,
paboTaroIx B MONOCAaX YacTOT, IJieé HET YCTAHOBIEHHBIX YACTOTHBIX IUIAHOB,
nporeHT 0T CS cieayeT 3aMEeHHUTH MPOIEHTOM OT IIMPHHBI HEOOXOMMON OJIOCH!
WIH, €CIM IOONYCTUMO, "HWKHUM IMpPEACIOM LIMPHHBI HEOOXOOMMOW IMONIOCH",
onpeneneHubiM B Pexomenmaumu MCO-R SM.1539. Ecnu B Pexomennauusix
MCD-R He ykazaHo HHOTO, MIUPUHY HEoOXOANMON MONOCH CleRyeT OpaTh M3
Pexomenanuu MCD-R F.1191.

1541-45
TABJIMLIA 28
Lndposbie cucTeMbl PUKCHPOBAHHOM CJIYKOBI
(cM. pucyHoK 45)
Bce cucremsl, kpome MJIKP Toasko MJIKP cucrembl
Ociadenne Ocnadnenne
0, 0,
Cnsur gacrotsl (CS %) (dBsd) CnBur gacrotsl (CS %) (dBsd)
0 0 0 0
55 0 50 0
120 25 65 25
180 40 150 25
250 40 150 40
250 40




Pex. MCD-R SM. 1541-2

1.2 Cucrembl, padoTaomme Ha yactorax Huxe 30 MI'y

CrexTpaibHbIE MACKH OCIIA0JICHUS MMOKa3aHbl HAa PUCYHKe 46.
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Drtanonuslil yposens 0 dBsd Gepetcst 3a MakcuManbHOe 3HaYeHHe psd BHYTPY 3aHUMAeMOH MOJIOCHI YacTOT.

Ocna6nenne psd OTHOCHTENHHO IIEHTPaTbHON YacToThI (dBsd)

PUCYHOK 46

O6mue cnexkTpajbHble MACKM 151 HU(POBBIX CHCTEM
(uxcnpoBannoit cyxk0bI, padoralommx Huzke 30 MI'g
(cMm. Tabuiy 27)
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Heobxomumas nonoca (%) OT IEeHTpaIbHON 9acTOTHI H3IIy4eHHs

[IPUMEYAHUE 1. — I'me nomycTtumo, ciedyeT HCIOIb30BaTh HEKHMH Ipenel
LIAPUHBl HEOOXOANMOIL 1OJIOCH, onpe/eneHHblii B Pekomennannn MC3-R SM.1539.
Ecmu B Pexomennanmsx MCD-R He yka3aHO MHOTO, IIHPUHY HEOOXOIMMOI 10I0CH
creyet Opath u3 Pexomenyanimu MCO-R F.1191.

1541-46

TABJINIIA 27

udposbie cucTeMbl (PUKCMPOBAHHOM CJIy:K0bI, padoTaomue Ha YacToTax Huxke 30 MI'n

(cM. pucyHoK 46)

Bce cucrembr
Casur no yacrore (CS %) Oc?;ggg;’ ne
0 0
55 0
120 25
180 40
250 48
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2 Lndposbie cucTeMbl PUKCHPOBAHHOM CJIYKObI: IHCKPETHbIE CIeKTPaJbHbIC THHAU B
npeaeaax rpaHuin odjgactu OoB u3nydeHuii

JuckpeTHble CHEKTpalbHbIE JUHUM HE CUYUTAIOTCA PACIONOXKEHHBIMU BHYTPU MACOK CHEKTpalbHON
TUIOTHOCTH, HO WX HEOOXOJWMO OTrpaHMYMBaTh, YTOOBI OHM HE BIMSIIA Ha MOIIHOCTh HEXelaTelbHBIX
M3Ty4YeHHH, CO3/1aBa€MBIX CAMHUM CIIEKTPOM CHTHAJIA, CIeAYIONIIM 00pa3oMm:

2.1 Cucrembl, padoTaomue Ha yacTtoTax Bbime 30 MI'n

— CriexTpanbHble JIMHUKM BHYTpHU Tonockl £50% OT pa3Hoca KaHaloB: MpeAen U3MydeHUuH B o0nacTu
OoB HenpumeHnM.

- CyMMapHasi cpeiHAs MOLIHOCTh BCEX CHEKTPaJbHBIX JUHUN Mexay +50% u +150% wnnu mexnay
—50% u —150% ot pa3Hoca kaHanoB: 23 dBc.

— CyMmMapHasi cpeiHsisl MOIIHOCTh BCEX CHEKTPalbHBIX JUHUN Mexay +150% u +250% wnu mMexay
—150% u —250% ot pa3Hoca kaHayoB: 45 dBc.

[MPUMEYAHUE 1. — Korza pa3Hoc KaHAJIOB HE OIpEIeNicH, MOXKET UCTIOIB30BaThCsI HE00X0AUMasl IMUPUHA MTOJIOCHL.

2.2 Cucrembl, padoTaromme Ha yactorax Huxe 30 MI'y

CriekTpanbHbIe TUHWH, Tonmagatomue B ooaacts OoB, mexay +50% u +250% wm mexay —50% u —250%
HEOOXOAMMOM IMIMPUHBI TIOJOCHL, JOJDKHBI YIOBIETBOPSATH Mpeelny MOOOYHBIX U3IYUYeHHMH, OMpeeIeHHOMY
B Pexomenmanimu MCHD-R SM.329.

3 AHnajoroBasi puKCMpoBaHHAA Cay:k0a

9-1 MccnenoBaTenbckass KOMHCCHUS 10 panuocBs3u "dukcupopanHas cimyx06a”, B 1991 1. npuHsia pemnienne
Oonee He MPOAOKATH pa3paboTKy PekomeHmanuii IS aHANOTOBBIX cHcTeM (cM. Pexomenmanmro
MCD-R F.745).

Jaxe, eciiu Takue CUCTEMBI MPOAOJIKAIOT IKCIUTyaTHPOBATHCS, HOBas pa3padOTKa aHAJIOTOBBIX CHUCTEM, IO
BCell BEPOSITHOCTH, MPOM3BOAMTHCS He OYJAeT; CleJoBaTelbHO, HET HEOOXOAMMOCTH B HACTOSAIICH
Pexomenmanum onpenesaTh MacKu 0e30macHON paboThI CETH.

Hpuaoxenue 13

I/I3MepeHm{ B 00J1aCTH BHENOJIOCHBIX I/I3J'ly‘leHI/II7L

1 HN3mepuTresibHOE YCTPOIICTBO

1.1 N30upaTesibHbIi M3MEPUTEIbHbIH NPHEMHUK

st u3MepeHusi MOLIHOCTHU M0JIaBaeMOil Ha BXOJ aHTEHHBI I0JKEH OBITh MCIIOJIB30BAH CIIEKTPOAHAIN3aTOp
WIH JpyToe MoAXoasiiee 000pyA0BaHUE C TUHAMUYECKAM JUANa30HOM W3MEPEeHHS aMIUTATY I JOCTaTOYHBIM
IUTA TOYHOTO W3MepeHHs B o0nacTd, ocrnabiieHWs ompeAeneHHOW s BbiOpanHOTO Meronma. Ecmm
JUHAMHMYECKUI IMana3oH He JOCTAaTO4YeH AN TpeOyeMOH CHUCTeMbl M3MEpPEHHMH, TO MOTYT NMPUMEHSATHCS
METOJIbI (PUIBTPALWH (HApuUMep, Ul U3MEepeHH B 007acTH BHETIOJIOCHBIX M3IIyYeHUH MOTYT PUMEHSTHCS
MpeaBapUTEIbHbIE CEJIeKTUBHBIE MIIN Y3KOTIOJIOCHBIE PEKEKTOPHBIE (PHIBTPHI).
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B ocHOBHOM, cyuiecTByeT IBa crocoba omnpeaeneHus] NpeAeioB H3Iy4deHHUl B 00JacTH BHEMOJIOCHBIX
W3TY4YeHHH, a) METO/]] CIIEKTPANbHOI (J1amna3oHHONW) Macki U 0) METOJI OINpeNeeHNs] CMEXKHBIX KaHAIOB U
YyepeZ0BaHUs CMEKHBIX MOLIHOCTEH KaHaJIOB.

a) Jns vM3MepeHui ¢ MCMOJIb30BAHUEM METOAa MAcCKH BHEMOJOCHBIX M3IYyUYE€HHH, U3MEpUTENbHbIN
MPUEMHHK NOJIKEH UMETHh BO3MOXHOCTh OJJHOBPEMCHHO OTO6pa)KaTb OrpaHUYMBaIOIIYI0 KPUBYIO U
CIEKTPaNbHYl0 IUIOTHOCTH MOIIHOCTH  M3ITydeHWs. Takxke HeoOXoquMma  BO3MOXKHOCTb
MPOHUKHOBEHHS B JIMHEWHBIE CETMEHTHI HEOOXOAMMBIE I OTMMCAHWS M 3aIIOMUHAHHS Pa3THIHBIX
Y4acTKOB, OTPaHUYMBAIOIINX KPUBBIX, /IS HEKOTOPBIX M3 KOTOPBIX HEOOXO0AMMO anredpanyeckoe
ypaBHEHHE.

b) Jns m3MepeHH ¢ MCIOJNB30BAaHMEM METONA OIpeAeSieHHs MOITHOCTH B CMEKHBIX KaHajdaxX M
METO/Ia OIpeNeeHUs] MOIIHOCTH B KaHalaX MOC/e CMEXHBIX, U3MEPUTENIbHBIA TPUEMHUK JODKEH
MMETh BO3MOXXHOCTHh BBIYHCIIATH MOIIHOCTH B 3aJaHHOM IIOJIOCE YacTOT, UCHOJB3Yys HU(PPOBOE
CYMMHPOBAaHHME MaHHBIX, IIOJIYYEHHBIX B XOJ€ W3MEPCHHH, BBITOJHCHHBIX B MEHBIIUX
MojMana3oHax. AJIbTepHATUBHBEIM METOJOM  SIBIIIETCS  HCIOJB30BAaHWE WMHIUBUYAIBHBIX
(UIBTPOB IS MPSIMOTO M3MEPEHHsI MOITHOCTH B CMEKHBIX KaHajaX W B KaHAIaX MOCIe CMEXKHBIX.
Taxke He00X0IMMa BO3MOXKHOCTh PETHCTPUPOBATH, XPAHUTh W OTOOPaKaTh TPAHUIIEI KAHAJIOB.

1.1.1  [leTeKTOpbI H3MePUTEJIBLHOT0 000PY10BAHNAS

WzmeputenbHbIil IPUEMHUK MOXKET BBIMOJMHATH (YHKIMIA BBIYUCICHUS CpPEeTHEKBAaApPATHUECKOTO 3HAYECHUS,
BBIOOPKY M JIETEKTOpa MHUKOBBIX 3HaueHWH. BaKHO OTMETHTH, YTO OHM, KaK MPaBHIIO, Pe3yJIbTaThl M3MEpEeHUi
MOTYT OBITh Pa3HBIMH B 3aBUCUMOCTH OT XapaKTEPUCTHK aHAIM3HPYEMOro CHrHaja, TaKuM 0Opa3oM, BaXKHO
CKOPPEKTHUPOBATH TOTyYeHHbIE TAHHBIE B COOTBETCTBUH C TpeOOBaHMSIMHU (DyHKIUH JeTeKTopa (T. €. 00paboTKa
CHUTHAJIOB) /I OTIPEIEIIEHHOTO M3MEPEHHS, €CITH UCTIONB3YEeTCs TOIBKO OWH W3 IETEKTOPOB.

Bo MHoOTMX aHanmu3aTopax MCMOJIb3yeTcs oObuHas (DYHKIUS JETEKTUPOBAHUS CUTHAJA, TPOXOMASIIETO Yepes
norapu(MUYEeCKHid yCUIIUTENb, 3aTeM depe3 NeTeKTop orudatomieil. B pesympraTe momydaercs ommOka
00pabOTKM CUTHANA IJIsl HEMOIYJIUPOBAHHBIX CHTHAJIOB, MTOCKOJIBKY CpefHee Jorapu(pMuyeckoe 3HaUYeHUE
He Oynmer paBHa jorapumy cpemnedl BenuuumHbl. Korma usmepsercs ['ayccOBCKUil IIyMm, TO pe3yibTaT
WU3MEPEHHUsT CpeIHero JiorapuMUYecKoro 3HaYeHHWe okasbiBaeTcs Ha 1,45 nb Huxke, W, KpoMe TOro, elle
IOIDKHO OBITh noOaBieHo 1,05 nb, 49ToOBI CKOPPEKTHPOBATH pa3iMyusi MEXIY JIHHEHHBIM CpPEIHUM
3HAYEHUEM W CpeJHeW MOIIHOCTBbIO  XapaKTepUCTHUKA 3TOr0 CuUrHaiga. Tak, €cliu  BMECTO
CpPEeIHEKBAJAPaTUYECKOrO 3HAUCHUS H3MEpeHa JMHEWHas cpeaHsis BelnyumHa [ayccoBCKOro Iimyma, 3TO
MIPUBOMT K CUCTeMaTH4ecKkoi omudke B 2,5 nb.

Te anamuzaTtopsl, KOTOpEIE 00JaTAIOT CIIOCOOHOCTHIO 00pabOTKHM IU(POBOTO CHUTHANA, TPUMEHSIOTCS IS
HUCKIIOYCHUA HeO6XOI{I/IMOCTI/I 9THUX HCHpaBHeHHfI, BBITIOJIHAA HU3MCEPCHUA peaanofz'I MOIIIHOCTH, ITIyTEM
NpeBAPUTENBHON ONUGPOBKU BXOIAIICTO CUTHATIA U BBITIOJHEHUS MPe0Opa30BaHUs MOIHOCTH B IU(PPOBOI

dhopwme.

OmubKH >TOro THUIIA MOTYT OBITH MHUHHUMU3UPOBAHbBI HWJIUW YCTPAHCHBI, €CJIM HU3MCPACTCA OTHOIICHUC
MOI.LIHOCTefI, a He abcomroTHas MOIIIHOCTb, €CJIM NapaMeTpbl HaCTpOﬁKH OCTalOTCH IOCTOSHHBIMH. ODTO
yCJI0BHE, KaK IPaBUJIO, BBIIOJJHACTCA I TE€X aHAJIU3aTOPOB, KOTOPBIC CIIOCOOHBI BBIMTOIHATH HU3MCPCHUA
MOIIHOCTH CMECKHOI'O KaHaja. 9TO, OJHAaKO, IMPUMEHACTCA TOJBKO TOrAaa, KoOraa CTaTUCTHYCCKUC
XapaKTCPpUCTUKU CUTHAJIa 3aHATOIO KaHajla U CMEXKHOI'O KaHaJla — OAWMHAaKOBBIC (HaanMep, FayCCOBCKHﬁ).
Ha PUCYHKE 43 1okazaHa CUTyal s, Koraga 9TO yCJI0OBUC HE BbIIMOJIHACTCA.
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PUCYHOK 47

CnexTp curiana B Bocxo/sieil JMHNH CHCTeMbl MHOTOCTAHIIMOHHOTO J0CTYNA C KOA0BBIM
pasienenuem kananos (IS95), uamepenunlii npu nomouru GyHKINH U3MePeHNs peaTbHOI
cpeaHell MowHOCTY (BepXHMii rpadguk) u rpadguk yepeaHenus (HUKHUINA)
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885.00000000 kHz
—48.60 dB

—885.00000000 kHz |SA

2RM
-67.86 dB
1.98000000 MHz
—67.86 dB

—1.98000000 MHz 1541-47

Pa3HI/IHI)I ypOBHeﬁ B 3aHATOM U CMEKHOM KaHaJIaMHW pa3JIAYHbI.

1.1.2  PaspemeHue no moJioce usmMepeHui

Paspemenne mo monoce M3MepeHHMH JODKHO, B Haeane, ObITh PaBHO PEKOMEHIOBAHHOMY 3HAYECHUIO
JTaJOHHON MOJOCHL. I CIEKTpalbHOH MIOTHOCTM MOLIHOCTH U cpeaHedl mouHocTtu (B dBc) momoca
NPOITyCKaHUs JOJKHA OBITh OJMHAKOBON KaK Ul BHEIOJIOCHOTO, TaK U AJIS1 BHYTPUIIOJIOCTHOTO U3MEPEHHS.
OnHako, (QakThyeckoe 3HAUYEHWE pa3pellleHHus MO0 I0JI0Ce M3MEPEHUH TMOJIOCHl MPOIYCKaHUs (QUiIbTpa
NPOMEXYTOYHOM YacTOTHI, UCIIOJIB3YEMOTO B aHAIN3aTOPE, MOXKET ObITh HE PABHO 3HAYEHHUIO, YKa3aHHOMY B
cneunuKanny, gaxe, MPH T€X )K€ caMbIX YCTAHOBKaX. JTO MPHUBEIET K OIINOKE, KOTOPYIO MPU U3MEPEHUH
CIEKTPaJbHYIO IUIOTHOCTh MOLIHOCTH CHUTHAJIAa B IOJIOCE NPOMycKaHus (uibTpa, TpeOyeTcss UCIPaBUTh, U
KOTOpasi 00bIYHO He mpeBbimaert 1,5 ab.

[MTockobKy Te aHAIU3aTOPBI, KOTOPBIE COIepkKaT GYHKINU HU(PPOBOI 00pabOTKM CHTHAIIA, TAKKE COJepIKAT
M (POBYIO GUIBTPALMIO, B aHAIN3ATOPaX 3TOTO THIA , KaK IMPABHUIIO, PETYINPOBAHHUE MOJOCHI IPOITY CKaHHS
¢uibTpa BeIMONHAETCS Oonee ToyHO . Jlanee nrobas HEOOXOMMas KOPPEKIUs MOXKET OBITh BBINIOJHEHA B
aNroputTMe HUPpPoBOM 00pabOTKM; HampUMep, AJs KOPPEKTHUPOBKH 3PPEKTUBHON IMPHUHON TONOCH LIyMa
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Uil Tuna QUIbTpa, MCIOIB3YyEMOro B aHaIM3aTope, HEOOXOOMMO H3MEPUTh IIYMONOAOOHOE H3Iy4YeHHE
UG POBBIX Tepeaay.

OwmubKy >TOr0 THIA MOTYT OBITH MUHHUMU3UPOBAHbBI WU YCTPAHCHBI, €CJIM HU3MCPACTCA OTHOILICHUC
MOI].IHOCTCI71, a He aOcomroTHas MOIITHOCTb, €CJIM NapaMeETpPhbI HaCTpOfIKPI OCTalOTCS IMOCTOSHHBIMH. ODTO
YCJI0BUE, KaK IIPpaBUJIO, BBIIIOJHACTCA OJIA TEX aHAJIU3aTOPOB, KOTOPLIC CITOCOOHBI BBITIOTHATH HU3MCPECHUA
MOIIHOCTH CMECKHOT'O KaHaja. 9TO, OAJHAaKO, IMPUMEHACTCA TOJBKO TOTrAga, Koraa CTaTUCTHYCCKUC
XapaKTCPpUCTUKKU CUTHAJIa 3aHATOIO KaHajla 1 CMEKHOI'O KaHaJla — OAMHAaKOBBIC (Haan/IMep, FayCCOBCKHﬁ).
I[J'IS[ METOJa HU3MEPEHHUA MOIIHOCTU B CMCKHOM KaHAJIE W KaHaJI€ II0CJIE€ CMEXKHOro, g HU3MEPCHUA
MOIIHOCTHU CMEKHOT'O KaHaJla MOTI'YT UCITIOJIb30BaTbCA BHICOKOCCIICKTUBHBIC KaHAJIbHbBIC (1)I/IJH)prI.

[MPUMEYAHUE 1. — Ecnu nonoca u3MepeHni OTINYaeTcsl OT STAIOHHOW TOJIOCH MPOMYCKaHUs, TO TpeOyeTcss METO
npeoOpa3oBaHus pe3yJbTaTOB B ATAJOHHYIO MOJIOCY.

I[MPUMEYAHUE 2. — Korza ucrionb3yeTest ooca U3MEpeHusl, HIMPUHOHN Mopsiika n% 3aHATOM MOJIOCHI, TOJKEH OBITh
yuteH Kod((uIMEeHT mneperpy3ku, 3aBHCSINUA OT THIIA CHTHAja, KOTOPBIA Oyner m3MepeH,. DTOT Kod(h(uimeHTt
meperpy3ku Oyzaer pasen npuMepso (10 log (100/n) + 14) nb mis nryMornogoOHBIX M3TyYEHUH, U MOXKET JTOCTHUTATh
3raveHuit 10 20 log (100/n) ab as IMITYyTECHBIX U3TyYEHUH (HApUMep, TS PAIHoI0OKaTOPOB).

1.1.3 IIupuHa M0J10CHI YACTOT BHACOCUTHAJIA

JIJIS[ H3MCpCHHI7[ IMUKOBOM MOIIIHOCTH MIHpPHUHA ITOJIOCHI YaCTOT BUACOCUTHAJIA JOJIXKHA 6BITI), KaKk MUHUMYM,
PpaBHa paspCIICHUIO IO IMOJIOCE IMMPOMyCKaHusd, U, MPECATIOYTHUTEIIbHO, OBITH B TPU-IIAATh pa3 MIUPE paspClICHUA
II0 IIOJIOCE IIPOITYy CKaHUs. I[J'IS[ H3MepeHHﬁ MMIKOBOM MOIOIHOCTH B CMC)XHOM KaHaJIC W KaHaJIC II0CJIC
CMECKHOTO MOXET HCIIOJb30BATHCA KOM6I/IHaHI/I$I CCJICKTUBHBIX KaHaJIbHBIX (1)I/IJII)TpOB H 06Hapy>1<eHHe
MMKOBBIX 3HAYCHMIA.

Jns wm3MepeHud cpeaHeld MOITHOCTH TPHUMEHEHHE Y3KOIOJIOCHOTO (uibTpa (HampuMep, C TOJIOCOH
npomyckanus 10 ') BRIMOTHIETCS YCpeaHEHHE ISl HAXOXACHHS JIOTapu(MHUUECKOT0 CPEAHETO 3HAYCHUS.
DTO O3HAuaeT, YTO PE3YJNbTUPYIOUIAs CPEAHsST MOILIHOCTh MEHBIIE, YeM peajbHas MOILIHOCTb, aMIUIUTY]a
OIIMOKHM 3aBUCUT OT CTATHCTUYECKHX XapaKTepUCTHUK curHana. OmuOKM TaKoro THUIMAa MOXHO HM30exarh,
MPUMEHSST aHAIM3aTOPhl C (QYHKIHEH W3MEpeHUs peallbHOH cpemHed MoIMHOCTH. J[J1 MeTomoB o
CMEXHOMY KaHaly M KaHAJIy TIOCJ€ CMEXHOTO OIMMOKM TaKoro THIAa MOXXHO H30eXaTh, MPUMEHSS
CEJICKTUBHBIC KaHATbHbIE (PUIIBTPHI WM MHTETPUPOBAHUE.

1.1.4  Bpems pa3BepTku

[IpuMmeHeHne y3KOMOJIOCHBIX (PUIIBTPOB 03HAYAET, YTO pa3BepPTKa BBIMOJHsAETCS MeaiieHHOo. Kpome Toro, s
VCPEIHEHUs IMTyMOIIOJOOHBIX CHTHAJIOB HEOOXOAWMMO CpeAHEKBAaIpaTHYHOE B3BEIIMBaHWE, a A
00Hapy’KeHHs MMKOBBIX CUTHAJIOB HEOOXOIMMO BpEMS OKUaHUS MaKCUMAJIBHOTO MHUKA HAa KaXI0H 9acToTe,
YTO MOXKET YBEJIMYUTH TpeOyeMoe BpeMs Pa3BepTKHU B ICCATH pa3 u Ooree.

[Ipenmomnaras, 4ro paspenieHHe MO MOJI0Ce YaCTOT Byeg = 1%, W mnana3on yactoT = 500% oT 3aHMMaeMon
H0JI0CHI YaCTOT, MUHUMAaJIbHOE BpeMsl pa3BePTKH 1 gyj; COCTABUT NPUOIN3UTENBHO!

Tsmin = 1000 (1/Byes)

Hampumep, mns 3anmmaemoit mojockl 10 xI'm, paspemenne mo mojoce dactor = 100 I'm OymeT paBHO
3TaIOHHOH monoce yacToT. ClieZjoBaTeNbHO, MUHUMAJIBHOE BPEMSI pa3BePTKU COCTABUT 7 gpmin = 10 c.

WHTepBasibl BpeMEeHU pa3BEePTKU U YCPETHEHUST MOTYT OBITh CYIIECTBEHHO YMEHBIICHBI MPH UCIOIb30BAHUH
Meronma ObicTporo mpeoOpaszoBanus Dypbe (BIID), ocobeHHO I Y3KOMOJIOCHBIX CHTHAJIOB M 3a CYET
NPUMEHEHHUS] KaHAITBHBIX (UIBTPOB ISl MPSIMBIX W3MEPEHUI MOLIHOCTH B CMEXHOW KaHaje W KaHajie Moclie
CMEKHOTO.

Jns [1eTepMUHUCTHYECKUX HMITYJbCHBIX CUTHANOB (HampUMeEp, PagvoIOKaTOPOB) W3MEPEHHs IOJKHBI
BBINIOTHATBCA B TEUEHNE, KAK MUHUMYM, BPEMEHH OJHOTO IUKNA T, €CIIM UMEETCSl CHHXPOHU3ALUS MEKIY
U3MEPEHUSMH M MMITyJbcaMu panuonokaropos. Ilpeanosnaras, uro BeimonHsercs 500 wu3MepeHui,
MHUHHUMAJIbHOE BpeMs PAa3BEPTKU WU CKAHUPOBAHUS Ty =500 T.. Eciu cUHXpOHM3aUUMU HET, TO
MUHHMMAaJbHOE BPEMS pa3BEPTKU WM CKAHUPOBAHUS OJDKHO OBITh YMHOXKEHO Ha 2.
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1.2 CoeaunnTe/IbHOE YCTPOHCTBO

W3MepeHusl BBHIMOJIHSIOTCS C NMPUMEHEHHEM LU(PPOBOro OJOKa COMpsDKEHHs, KOTOPBIH MOXKET paboTaTh ¢
TpeOyeMbIMH MOLIHOCTSMH HM3JIy4eHUs, KaK Moka3aHo Ha pucyHke 48. Jlas Toro 4toObl rapaHTHpPOBATh
MoNTydeHHe HYXXHOTO pe3ysbTraTa HW3MEpeHWiH, HeoOXoauMo, dYTOOBl OJOK CONpSHKEHWS  HWMel
COOTBETCTBYIOIIIEE COMPOTHBIICHHE, Tpedyemoe sl OOOWX COCTOSHUN TpH TEPEeKITIOUeHUN MEeXIy
TeHepaTOpOM CHTHaNa U HCTIBITHIBAEMBIM MEPEIaTINKOM.

1.3 IHornomarwmas Harpy3ka

Hdna wsmepenuss MomHoctd B ob6mactu OoB wu3mMydeHus, NMpH HMCHOJIB30BAaHMM METOAa H3MepeHuit 1
(cM. m. 3), mepenaTyMK JOJDKEH OBITH COENMHEH C TECTOBOW HArpy3KOW MM MOTJOMIAIoUIield Harpys3Kou.
YpoBeHp u3NyueHHs B 00JaCTW TNOOOYHBIX HM3IYYEHUI 3aBUCHUT OT NPABHWIBHOIO COOTBETCTBUS
COTIPOTHUBJICHUA NEPeaTINKa, IMHUH Nepeladl U TECTOBOM Harpy3KH.

14 HN3mepureibHAs AaHTEHHA

N3mepenust mo MeToay 2 BBITOJHSAIOTCSA C HACTPOSHHOW AMIOIBHON aHTEHHON WM 3TaJOHHOW aHTEHHOM ¢
U3BECTHBIM YCUJIEHUEM, OTHECEHHBIM K U30TPOIHOM aHTCHHE.

1.5 YcioBust MoayJIsiuMHU

JlJis OlIeHKM KaueCTBEHHBIX MOKasareyell 000pya0BaHMs YCIOBUS MOJIYJSIUN MOTYT OBITh KPUTUYHBIMH U
JOJDKHBI OBITH OIMHAKOBBIMH KaK 11 U3MEPEHUsT MOITHOCTH BHYTPH IOJIOCHI CUTHAIIA, TaK U JJIs U3MEPEeHUs
MorrHocTH B obacti OoB. Eciam B0O3MOXXKHO, W3MEpEHHUsT BBITIOJHSIOTCS I MOIYJISAIUA ¢ MaKCUMaJbHOU
CKOPOCTBIO B HOPMAIBHBIX YCIOBHUAX paboThl. [lanee npuBeaeHO HECKOIBKO TPUMEPOB.

1.5.1  Amnajorosasi MOAYJISILMSA TOJI0OCOBBIM CHTHAJIOM (HanpuMmep, kiaaccel udiaydenusi A3E, F3E n J3E)

1.5.1.1 AMDiuMTyAHasi MOOYJISIHS TOJ0COBBIM cUTHAJIOM (Ki1acebl u3nyuenusi A3E, BSE, H3E, J3E u R3E)

B coorBerctBuu ¢ Ilpunoxenuem 1 k Pexomenmammu MCD-R SM.328 MOryT HCHonIb30BaTHCS
UCIIBITaTEeNIbHbIE CHUTHANBl B BHUJE OKpalleHHOro [ayccoBckoro iryma. HekoTopeie IOMOTHUTEIbHBIE
MIPENOJIOAKEHNUS] OTHOCUTENBHO PETYJIUPOBKU YPOBHEN BXOJAIIMX CUTHANIOB cojeparca B [IpunoxxeHusx 2
u 5 stoit Pexomenmanmu.

OpHaKo, MHOXECTBO JEWCTBYIOIIUX MEXIYHAPOJHBIX CTaHIAPTOB (Hampumep, craHaapT EBpomelickoro
WHCTUTYTa cTaHaapTm3anmu B obmactu cBsizu (ETSI) ETS 300 373) mpeamonararoT MCIONb30BaHUE IS
U3MEpeHN TpezenoB m3nydeHuit B obmacth OoB MHOXKECTBO TOHAIBHBIX CHUTHAJIOB, KaK ITOKa3aHO B
[punoxenun 9 (npenensl wm3nydeHuidi B obiaactu OoB ansg droOWTenbcKUX CIyk0) K HacTosIIeH
Pexomennmamnuu.

1.5.1.2 YacToTHast MOAYJSINHS IOJOCOBBIM CHTHAJIOM (KJ1acchl n3aydenns F3E u P3E)

st IepenaTYuKoOB ¢ Y3KOIMOJIOCHOW (ha30BOM MM YaCTOTHON MOAYJAIMEH MOXET HCIOJIb30BAThCS OJHA-
eIMHCTBEHHAs! MOAYIHpYIoIIas yacToTa, Hapumep 1 k1.

1.5.2 Iludposasg moayasuus (Hanpumep, kiaaccol nzaydenns F1E, F7TW, FOW, G1E, GTW, D7W)

CrnenyeT UCTOIB30BATh TICEBIOCTyUYalHBIN CUTHAJ, HAIIPUMEDP TaKoi, Kak onucaHo B Pexomenmanu MCO-
T 0.153 ¢ makcuManbHBIM YPOBHEM MOAYJSAUMH. [nsg 3TOro MoxkeT moTpeOoBaThCS OJHOBPEMEHHOE
NpUMEHEeHHe Ha0opa KOHKPETHBIX KOAOB YajIua Ajs MepelaTYUKOB ¢ MHOTOCTAHLMOHHBIM JOCTYIIOM C
KOJOBBIM pa3fieIeHUEM KaHAJIOB.

1.5.3  [Ipyrue THNBI MOAYJISALAHA

910t BOIIPOC HAXOAUTCA B CTAAUN U3YUCHUA.

1.5.4 HcnbITaTe bHBINA BXOAHOH CHTHAJ AJISl KAHAJIOB ¢ HECKOJIBKHMH HeCyIIMH

B Tex cmygasx, xorma yCHIMTENs OyaeT MPUMEHSATHCS I Tepenadr HeCKOJIbKAX HECyIHX, HeoOXOIuMO
MPOSIBIATh OCTOPOKHOCTh M UCIOJIb30BaTh TaKOW BXOAHOM CUTHAJ JJisl UCIIBITBIBAEMOM CUCTEMBI, KOTOPbIN
OBl aJeKBaTHO XapaKTEPH30BaJl KayecTBO IO BHETOJOCHBIM M3IydeHUsM. B TakoMm cilydae KadecTBO IO
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BHCIOJIOCHBIM HM3JIY4YCHUSAM MOXHO OLICHUTBH, MOJdaBasd Ha BXOA HNEpcAaTiWKa ABa HEMOAYJIHWPOBAHHBIX
CUrHaia, 4To ABJIACTCA TECTOM IJId HaAUXYyAUICTO Cliydas. O0a curnana OOJDKHBI UMETh YPOBCHb MOITHOCTH
Ha 6 I[B HHK€ MHUKOBON MOIIHOCTH nepeaaTyunka. MOFyT HCIIOJIb30BAaThCA U APYIru€ CUrHalibl, €CJIM OHHU
CUHUTAIOTCA MPUCMIIEMBIMH.

2 OrpannyeHus Mo U3MepPEHUAM

2.1 Orpannyenue BpeMeHU U3MepPeHUs

Hns moboro jxemaeMoro CHWTHama, KOTjla B TedeHHe BpeMeHW BenmunHa psd MeHsercs (Hampumep,
MOJIYJISAIUS C HEMOCTOSHHOM OrubaroIieif), mpoBepKH Ha COBMECTUMOCTH Tpedyercs necsiTh U Oolee
YCPEIHEHHBIX U3MEPEHUN.

2.2 Cursajabl CHCTEM MHOTOCTAHIIHOHHOIO A0CTyIa ¢ BPEMEHHBIM pa3e/icHueM KaHaJl10B

g curHasoB CHCTeM MHOTOCTaHLIMOHHOTO JOCTYNa C BPEMEHHBIM pa3/ieJIeHHMEM KaHaJOB MOIIHOCTh B
CMEXHOM KaHajie cJelyeT H3MepATh B TEUCHHE MHTEPBAJIOB BPEMEHH, HCIIONb3Yysl PErylIupyeMble
u3zmepenus. HeoOxoaumo paznuuaTs:

— CIIEKTPHI CHTHAJIa C HEMPEPHIBHOW MOIYJISAIUEH W IIMPOKOIIOIOCHOTO IIyMa, KOT/Ia, KaK MPaBHIIo,
TpeOyeTcs BHITIONHATD yCPEAHEHUE 110 HECKOJIBKUM HHTEpBAJIaM BPEMEHH, U

— CIICKTPbI MNEPEXOAHBIX IMEPHUOA0OB MNEPCKIOYCHUA, KOTrda HOTpe6yeTCSI YACpKaHUE TIHUKa (CM.,
nanpumep, ETSI EN 301 087).

3 MeToabl u3mMepeHui

3.1 BBenenne

Cy1iecTByeT 1Ba METO/Ia U3MEPECHUN BHYTPHUIIOJOCHBIX M BHETOJOCHBIX M3IYUYCHHM, OMUCAHHBIE B TAHHOM
[punoxenun. Meton 2 omnucaH B myoOnukaimuu 16-2 CrenuaabHOTO MEXIYHApOJHOTO KOMHTETa II0
pamnoniomexam (CISPR). HeoOxoaumo mposiBIATE OCTOPOKHOCTH B HCIIONB30BaHUN METOMIOB 1 U 2, 4TOOBI
U3ITyYEeHUS W3MEPUTEIHHOW CHUCTEMBI HE CO3/1aBaJId MOMEX OKPYKAIOIIMM CHCTEMaM W HE HCIBITHIBAIN
MIOMEX CO CTOPOHBI OKPYXAIOIIUX CHUCTEM, KOTOPBIC MOBIVUIA Obl HA Pe3yJIbTaThl IKCICPUMEHTA, KpoMe
TOTO, CIEIYEeT MPOSIBIIATH OCTOPOKHOCTH B HCIIOJIb30BAHUU COOTBETCTBYIOIIUX B3BEIIWBAIOIIUX (YHKIIHHA
(cm. m. 1.1.1 BoIme).

— Merton 1 — 3T0 U3MepeHre MOIIHOCTH U3JIyUYCHHUs, I0JJaBaeMOM Ha MOPTY aHTEHHBI UCTIHITHIBAEMOTO
obopymosanusa (EUT). DTo MeTOnm MODKEH MCIOIB30BAaThCS BCETAa, KOT/a 3TO Ieiecoo0pa3Ho |
YMECTHO.

— Meton 2 3TO u3MEpeHHE OJKBHUBAJICHTHOW W30TPOMHO-M3IyYaeMOil MOIMHOCTH (3.M.M.M.) C
KCTIOJb30BaHUEM MOIXOASIIEN UCTIBITATENbHON YCTAHOBKH.

[IPUMEYAHUE 1. - B ny6mukamm 16-2 CISPR ommcano wu3Mmepenme 3(dekTHBHOW W3IydaeMoi
MOIIHOCTH (3.M.M.) B auamazoHe 9acToT oT 30 MI'n mo 18 I'T. Ilockonpky BMECTO M30TPONHOW aHTEHHBI
UCIIOJIB3YEeTCs HACTPOEHHBIH MOTYBOJHOBOM AUMOJb, TO 3.U.M. TIOJIy4lTcs Ha 2,1 1B HUXKe, YeM 3.U.1U.M.

B OGonpmmHCTBE ciiydaeB u3MepeHHs peainbHbIX OoB u3imydeHMii MOTYT OBITh YMPOIIEHBI [0
OTHOCUTENbHBIX W3MEPEHHM, 11 KOTOPHIX HEe TPeOYIOTCsl KalnOpOBaHHbIE MPHEMHBIE aHTEHHBI U
onpeneneHue 3.1.u.M. OHAKO CleAyeT MPOSABIATH OCTOPOKHOCTh IPH MCIIOIb30BAHUM AKTHUBHBIX
IPUEMHBIX  aHTEHH, IIOCKOJbKY MOIYT TI'€HEpPUpPOBaTbCA TapMOHMKM WM  HPOJYKTHI
VHTEPMOYJIALMY C BBICOKUMU HAIPSDKEHHOCTSMU ITOJIA.

IepenaTunku nuanazona OHU/HY crnenyer usMepsaTh ¢ UCHOIB30BAaHUEM METO/A 2, TOCKOJIbKY HE
BCETrJla YeTKO OIpe/iesieHa TPaHHIla MEXTy IepelaTInKoM, (pUIepoM 1 aHTEHHOM.

Jns m3aMmepenus 3.u.U.M. Ha 4dactorax Huke 30 MI'n, kak mpaBwiio, MeTOA 2 MPUMEHATHCA HE
MOJKET, TTOCKOJIbKY HET 3aMEHSIOIINX aHTeHH (HampuMep, HACTPOCHHBIX MOJYBOJHOBBIX AUIONEH).
B OonpmaCTBE CitydyaeB m3mepeHus B oonactu OoB m3nmydeHuit — 3T0 OTHOCHTEIbHBIE N3MEPEHUS,
OHM MOTYT BBINIONHATHCS B OmmkHed 30He. bomee Toro, mms cucreM Hmwke 30 MI'm Her
HeO6X0)Z[I/IMOCTI/I BBITIOJTHEHU S I/I3MepeHI/H71 Ha mecme, TMOCKOJIbKY HCIIOJIb3YIOTCA NEPEAAaTUUKU N
aHTEHHBIE CHUCTEMbI pa3HBIX MNpou3BoAuTENeH. M3MepeHHs Ha BXOJ€ AHTEHHBI, KaK MPaBUIIO,
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BITOJIHE TIPUEMIIEMBI, W MO3BOJSAIOT MPOU3BOIUTENIO MEpeAaTdrKa BBINOMHUINCE mpeaensl OoB
W3y 4ECHU.

3.2 Metox 1-— H3vepenne MOINHOCTH BHYTPHIIOJOCHBIX H  BHENOJIOCHBIX H3JIy4eHHId,
N0JaBaeMoii Ha BXO/l AHTEHHbI

He Tpebyercs cnenmanbHOM HCHBITATEIbHON YCTAHOBKM WIIM 0a33XOBOI KaMephl, W 3JIEKTPOMAarHUTHBIE
NIOMEXHU He JAOJDKHBI BIMATH Ha Pe3yJibTaThl U3MepeHnid. Beeraa, korga 3To BO3MOXKHO, H3MEPEHHs! TOJIKHEI
BKJTIOYATh GUIEPHBIN Kabems. DTOT METO HE YUUTHIBACT OciablieHe W3-3a HeCOTIIaCOBAaHHOCTH aHTCHHBI 1
n3-32 HEOQPEKTUBHOCTH TepeAaTynKa, MPUCYTCTBYIOINX BO BCeX M3NMyueHHUsX B obmactu OoB, unu u3-3a
aKTHBHOM reHepauun B obmactu OoB wu3nydeHwii, cosgaBaeMoill caMmoil aHTeHHOH. brok-cxema
UCIIBITATEIbHONM YCTaHOBKM IJIi M3MEPEHUS MOIIMHOCTH BHEIOJOCHBIX M3JIyYeHMH Ha BXOAE AHTEHHBI
MOoKa3aHa Ha pUCYHKe 48.

PUCYHOK 48

anomeHHaﬂ YCTAaHOBKA /1JIS1 H3MEPEHHUSI MOUIHOCTH BHY TPHIIOJIOCHBIX

u Q0B n3rydennii Ha BXoae AaHTEHHBI
KammGposaHHEIiT
TeHepaTop
CoennnnrensHoe [Tornowaronias
EUT YCTPOHCTBO HarpysKa

W3meputenbHbIN
MPHEMHHK

1541-48

3.2.1 Meroa npsamMoii nepexaun

[Ipu TakoM moaxoe HeOOXOAMMO OTKAINOPOBATh OTAEIBFHO BCE M3MEPUTEIbHbIE KOMIIOHEHTHI ((PHIbTP(BI),
COEAMHUTETbHOE YCTPOICTBO, Kabenn) WM OTKanuOpoBaTh 3TH COEJUHUTENBHBIE YCTPOHCTBA B LEIIOM.
B mo6oM ciydae, kanuOpoBKa BBIIOJHAETCS C MCIIOJIb30BAHHMEM Ha BXOJE M3MEPHUTENbHOIO NMPHEMHHKA
KaIMOPOBAaHHOTO TEHEepaTopa C PeryaupyeMblM ypOBHEM. 3aTeM Ha KaxkJoi dacTtoTe f ompenemnsercs
K09(hGHULUUEHT KaTuOPOBKY Ay CIEAyIOIUM 00pa3oM:

k f = I f Of ,
rue:
kf:  xodpouuueHT kanubpoBKH Ha yactote f(1b)

Iy: BXOAHAA MOLIHOCTH (CO3/aBaeMas KalMOPOBaHHBIM reHEPATOPOM) Ha yacToTe f (abBT
nuian 1bm)

Of:  BBIXOJHAs MOIIHOCTb (ONpEENEHHas W3MEPUTEIbHbIM NPUEMHUKOM) Ha 4acToTe
f (nbBT unu nbwm).

OTOT KO3DPHUITMEHT KATNOPOBKH MPEACTABISIET cOO0H cCyMMapHBIe BHOCUMBIE TIOTEPH JIJISl BCEX YCTPOMCTB,
BKJIIFOYC€HHBIX B LCIb MEKAY I'CHEPATOPOM U U3MEPUTEIbHBIM ITPUCMHHUKOM.
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Ecnmu BHIMONHATE KamMOpPOBKY OTHENBHBIX YCTPOWCTB M3MEPUTENBHON IEMoYkH, KaanOpoBKa Bcei
M3MEpUTEIbHON YCTAaHOBKH OMpeensieTcs Mo ciaeayouiei hopmye:

kms,f :Zki,f,
I

rue:
kms, f:  KO>(hULMEHT KanMOPOBKYM U3MEPUTENBHON YCTAHOBKH Ha yacToTe f (1b)

ki 1 VHIMBAIYaJbHBIA KO3(POUUMEHT KaIMOPOBKH KakKIOrO YCTPOMCTBA M3MEPHTEIbHON
uernoyku Ha yacrore f (ab).

B Xxoze n3mepenus peabHble ypOBHU MOUIHOCTH Py, #(ABBT umu 1bm) — 3T0 MOLIHOCTD (Ha H3MEPHUTEILHOM
NPUEMHHKe) U3iy4eHus B oOnactn O0B u3llydYeHuii Ha 4acToTe f, MOIHOCTb u3ny4yeHus B obnactu OoB Py 1
(B TeX e €MHULAX, YTO U Py, f) HA YACTOTE fBBIYMCISETCS 110 Clieytowel hopmyie:

Ps,f = Pr,f+kms,f-

3.2.2 MeToa 3aMeleHus

Hus atoro meroma He TpeOyercs KajauOpoBKa BCEX M3MEPHUTEIBHBIX KOMIIOHEHTOB. Bwmecro 3toro,
perucTpUpYyeTCss MOIIHOCTh Ha BBIXOJIE U3MEPUTEIHLHOTO MPUEMHHUKA. 3aTeM 3Ta MOIHOCTh CPABHUBACTCS C
CHTHAJIOM KaJTMOPOBAaHHOTO TeHepaTopa CHIHajla COOTBETCTBYIONIEH HIMPHHBI MOJOCHI, KOTOPBIN 3aMeHseT
EUT. Takum o6pa3om, MOIITHOCTh, CO37]aBaeMasi TeHepaTopoM, paBHa MOIITHOCTU B obsactu OoB u3nyuenue.

3.2.3 KoHkpeTHBIe H3MepeHus

[anee mpuBeneHa MeToAMKa [J MOJYJIMPOBAHHBIX M3IYyUYEHUH W W3JIYYEHUH, CO3IaHHBIX MPOAYKTAMH
MHTEPMOLYJISLINY.

3.2.3.1 3annmaeMasi moJioca

- BxurounTs mepemaTdMK C COTJIACOBAHHOM HArpy3KoW, MPUMEHHWB COOTBETCTBYIOIINE YCIOBHSA
Moaysiuuu (cMm. m. 1.5).

- Ucnonb3yss 1 uW3MEpeHUs] MOIIHOCTH CIEKTPOAHAIU3aTop, COENMHEHHBIM C Harpyskow,
0TOOpa3uTh Ha JUCIUIEE XapaKTepUCTHUKH psd W3IydeHHWss s pa3BepTku, paBHou 500%
HeOoOXOJVMON HIMPUHBI IOJIOCH W3MyuYeHHs. B Takoil monoce NMPOUHTETPUPOBATH CyMMAapHYHO
MOIIHOCTh M3TYUYEeHHS JUI BCEH pa3BepTKH IO YaCTOTE U 0003HAYNTH Pe3yNbTaT Kak PREF.

[TPUMEYAHUE 1. — Pazpermennie mo mosoce M3MEPEHHUs TOJDKHO OBITh MaKCHMalbHO OJIM3KO MIMPHHE
JTAJIOHHOI IIOJIOCE YacTOT, HO, B JIOOOM cilydae, He MeHee 5% OT 3aHHMAaeMOH IOJIOCHl YacTOT, €CIH
M3MEPEHNS JIOIDKHBI HCTIONIB30BAThCS AJIS TPOBEPKH Kilacca N3TydeHHs.

- OTMETHTh 4YacTOTY BBIII€ IEHTPAJIbHOH YaCTOTHI M3JIYYEHHs, BBIIIE KOTOPOH CyMMapHas
MOIIIHOCTb, KaK mpaBuiio, coctaBisieT 0,5% ot PREF.

- OTMETHUTP YaCTOTY HIKE IIEHTPAIBHOM YaCTOTHI U3JIyUEHHs, HIKE KOTOPOH CYMMapHas MOIIHOCTb,
Kak npaBuio, coctaBisieT 0,5% ot PREF.

PaaHnua MEXKAY 3TUMH YaCTOTaMH NPEACTABIIACT coboi 3aHUMACMYH0 IIOJIOCY, UBMCPEHHYIO U1 JAaHHOI'O
N3JIyYCHHUA.
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OoB u3nydenust u3-3a MOAYJISALHHA

PUCYHOK 49

BJIOK-I[Hana]\II\Ia I/I3MepeHI/Iﬁ 10 YIIPOIIEHHOMY METOAY

Hcrounuk HUcneIThIBaeMBbli Harpyska Amnanuzarop OoB
MOZY/ISILIAH HepenaTIuK HepefaTIMKa MOILHOCTH
1541-49

CoennHUTH 000PYI0BaHUE, KaK MOKa3aHO Ha pucyHke 49. [lepenatunk HacTpauBaeTcs Tak, YTOOBI
CO3/1aBaTh CUTHAJ Ha PUCBOEHHOHN YacToTe.

YCTaHOBKM W MapKepbl aHajlu3aTopa JUIsl IOJIOCHl M3MEPEHUH [OJIKHBI OBITh LEHTPUPOBAHBI
OTHOCUTENBHO paboueill 4yacTOThl NepeAaTdnKa, M, OJHOBPEMEHHO, 00enx paboumx 4YacToT —
BEPXHETO M HIDKHETO CMEXHBIX KaHaJoOB. PaspemieHune mo mnojoce HM3MEPEHHH W Tosoca
BHJICOCUTHAJIA JTOJIKHBI OBITh YCTaHOBJIEHBI B COOTBETCTBHH C IIMPHHOMN MOJICO(GBI MOIYIALINH.

BxirounTh MepeaaTddK ¢ COIrNIACOBAHHOM HArpy3Kol, MPMMEHHB COOTBETCTBYIOIIUE YCIOBHS
MoayJsiuu (cMm. 1. 1.5).

MOUTHOCTE ClieyeT HM3MEPSTh aHAIU3aTOPOM MOIMHOCTH B CMEXKHOW MOJIOCE YacTOT BHYTPHU
MOJIOCHI YaCTOT, pa3pellieHHOW MepelaT4YuKy, W JO/DKHA OBITh 3aperMCTPUpPOBAHA KakK 3HAYCHHUE
Prer.

3areM aHAIM3aTOPOM MOIIHOCTH B CMEKHOW IIOJIOCE YacTOT CJACAYyeT M3MEPUTh MOIIHOCTH B
OTIpe/IeNICHHON TI0J0Ce W3MEpPEHUH, OTICHTPUPOBAHHON OTHOCUTEIBHO YAacCTOT BEPXHETO H
HW)KHETO CMEXXHBIX KaHaJloB. 3Hau€HWe HIDKHEH YacTOTHI JTOJMKHO OBITh 3aperHCTPUPOBaHAa Kak
3HaYeHue P,p;, a 3HAUYCHHWE BEPXHEH YaCTOTHI JOJDKHO OBITh 3aperMCTPUPOBaHA KaK 3HAYCHHE
Pipsu.

PaccuutaTe OTHOLIEHME MOILUHOCTEM B HMXKHEH CMEXHOW mmonoce 4actoT ABPR;, ciegyromum
obpazoM:

ABPR; = Prer — Papyr.

PaccunTtaTh OTHOILLIEHHE MOIIHOCTEH B BEpXHEW CMEXHOM moyioce 4actoT, ABPRy, cieayromum
obpazom:

ABPRy = Prer— Papyu.

OTHOIIEHHE MOILHOCTEH MOIIHOCTH B CMEKHOH mojioce 4actoT ABPR; meHble, ueM ABPR; nin
ABPRy,.

[ToBTOPUTH BHILLIETIEpEUNCIIEHHbIE JEHCTBUS 1151 N-Of CMEXKHOM MOJIOCHl YacToT.

HN3mepeHue cneKTpaJbHON MVIOTHOCTH MOLIHOCTH

JlJis 5TUX M3MEpPEeHUI UCTIOIB3YETCs CIIEKTPOAHAIN3aTOP IS OJHOBPEMEHHOTO CpaBHEHUs psd M3IIy4YeHUs ¢
KOMILJIEKTOM CETMEHTOB OrpaHUYMUTEIbHOM KpHUBOW IS MOATBEPKICHUS TOrO, YTO U3IyUYEHHE HE
MIPEBBIIIAET TIPEIETIOB HA JTI000M TaHHOHW YacTOTe B TUAIA30HE YaCTOT N3MEPEHHH.

33

Metoa 2 — U3MepeHnsi BHYTPUIOJOCHOM U BHENOJIOCHOM 3. M. 1. M.

brnox nuarpamMmma W3MEpUTENBHON YCTaHOBKM JUId HW3MEPEHMH BHEMOJOCHON 3.M.M.M IOKa3aHa Ha
pucyske 50.
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PUCYHOK 50

VnpouieHHasi yeTAaHOBKa ISl H3MePEeHNs BHENOJIOCHOI 3. M. 1. M.

KanmubpopanHas
3aMelIaroImas
e N aHTeHHA
KamuGpopanHbrit |
TeHEePaTop
N J
e \
W3meputenbHbIi
EUT
TPHEMHUK
Kamubpopannas
N\ J HU3MepuTeIbHasS
AHTEHHA
1541-50

M3mepennst B obnactr OoB m3inyueHuit MoryT OBITH BBIMIOTHEHBI B JadbHEH 30HE, HO TakXKe U B OMKHEN
30H€E, TTOCKOJIBKY B OTHOCHUTENIBHO Y3KHX IOJIOCaX YacTOT YCIOBUS U3TyUEHHUs] MEHSIOTCS HECYIIECTBEHHO H,
MTOCKOJIbKY JIOJDKHBI BBITIONHATHCS TOJTBKO OTHOCHTENbHBIE U3MepeHHs. M3MepeHnsl BHEMOJIOCHOH 3.1.U.M. B
M1000M HampaBjieHMH B BYX BUAAX MOJSpU3ALMHU IS JTI000I 4acTOThl MOTYT TpeOoBaTh OONBLIMX 3aTpat
BPEMEHM, XOTs 3TH 3aTPaThl MOTY OBITh CHM)KEHBI 332 CUeT MPUMEHEHUSI METOJI0B NMPOBEPKU COOTBETCTBUS C
WCTIOJIb30BAHMEM OTHOCUTENBHBIX M3MepeHui. [IpumeHeHme »sToro Merona s UW3MEpPeHHWH Ha
paaroIOKaTOpax JTOJDKHO COOTBETCTBOBATh Pekomennarmn MCDO-R M.1177.

3.3.1 MecTo a5l IpoBeAeHUs U3MePeHMil N3 IyYeHn i

3.3.1.1 MecTo a5 npoBeAeHUs] H3MEPeHn il I Auana3oHa 4acTtoT Huke 30 MI'n

Hmwxe 30 MI'1 BMecTo n3Mepenuii B 1a00paTopru OOBIYHO BBHITTOHSIOTCS U3MEPEHUS Ha Mecme.
3.3.1.2 MecTo 011 NpoBeieHUs1 M3MepPeHn il u3J1y4eHuil B quana3ode yacror 30—-1000 MI'u

MecTo Ui TIpOBENEHMS HM3MEPEHHH IOKHO OBITh MPOBEPEHO TNPH MOMOIIM HM3MEPeHHS BHOCHMOTO
ociabneHuss B BEPTUKAIBHOW W TOPH30HTAJIbHOW IJIOCKOCTH, Kak OMNHCaHO B MyOnMKanuu
CISPR 16-1:1999-10. MecTto ansi mpoBeNeHUS HM3MEpPEHHI CUYMTaeTCs] MPHUEMIIEMBIM, €CIH Pe3yJbTaThl
W3MEpeHHid 0CalbIeHus B BEPTHKAIBHON M TOPU30HTAIBHON IIOCKOCTSAX HAXoJiTcs B mpexpenax 4 nb ot
TEOPETUUECKOTO 3HAUEHHS OcTalneHus Ui JaHHOTO MeCTa.

MecTo ans mpoBeACHUsS W3MEPEHH JOJDKHO OBITh TUIMUYHO IUTOCKMM, HaJ HAM HE JIOJDKHBI TIPOXOIWTH
JVMHUA TIepefaydl W pajioM He JOJDKHO OBITh OTPaKaloIUX KOHCTPYKIHA, OHO AOJDKHO OBITH JOCTATOYHO
OONBIIMM JUTSI pa3MEIIeHUs aHTEHH Ha OIpPEAeIEHHOM PACCTOSHMM M o0ecreyuBaTh TpeOYyeMBId pa3HOC
Mexay anteHHoi, EUT u orpaxkaroummmu koHCcTpykKuusMu. OTpaxkarolue KOHCTPYKLHUHU — 3TO TaKue
CTPYKTYPBI, KOTOpbIE CO3/IaHbl U3 MPOBOSAIIEro Mareprana. Mecto sl MpoBeACHU U3MEPEHUN Ha YPOBHE
3eMJTH JOJDKHO OBITH 000pyIOBAaHO TOPHU3OHTATBFHONW METATHIECKOH IIOCKOCThIO. 110CKONBKY M3MepstoTes
u3nydyenus B obsactu OoB, TO BBINOJHAIOTCA TOJIBKO OTHOCUTENIbHBIC W3MEPEHHS, W 3ajada U3MEepeHUi
CYILIECTBEHHO YNPOIIAETCS.

Wsmepenust MoryT OBITh TakKe BBINOJIHEHb B HSKPAaHUPOBAHHON KOMHATe, OOWTOW IMOTJIOMIAOIINM
MaTepuaioM. B TakoMm ciydae CTeHBI U MOTOJIOK PKPAaHUPOBAHHONW KOMHATHI TMTOKPBIBAIOTCS TMOTJIOMIAIOIITIM
MaTepUaIoM, YTO TapaHTHPYeT Majoe OTpaKeHHe MOIIHOCTU. [IpoBepovHble H3MepeHUs TaKUX 0e39XOBBIX
KaMep OY€Hb BaXKHBI JIJISl TAPAHTUU TOTO, YTO M3MEPEHUS OCIa0JIeHNUs, XapaKTePHOTO IS MECTa MPOBEICHUS
W3MEpEeHNUH, MOTYT OBITh BBHINONHEHHI B Ipenenax kputepus t4 nb (takxe cm. my6nukauuu 16-1 u 22
CrieruaibHOTO MEXIyHapOaHOTO KoMuTeTa o paanonomexam (CHUCIIP)).

[TpoBomsIIas MIOCKOCTH TOJDKHA pachojiarathes, Kak MUHAMYM Ha 1 M 3a nepudepueir EUT n mHanbonpimeit
W3MEpUTEIbHON aHTEHHBI, U TOKPBIBaTh Bce mpocTpancTBO Mexay EUT u antenHoi. OHa nomxHa OBITh
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BBHIMOJIHEHA M3 MeTamga 0e3 OTBepCTHH MM NPOCBETOB, UMEThb pa3Mephl Oojiee OOHON AECATON IJIMHBI
BOJIHBI HaWBBICIIEH 4acTOThl M3MepeHus. Ecin He BBIMONHAIOTCA TpeOoBaHUS MO ociabiIeHHo A MecTa
NPOBENCHUS HW3MEPEHHH, MOXXET MOTPeOOBaThCSl MPOBOISAIIAS TJIOCKOCTh OOJNbIEro pasmepa. ITH
TpeOOBaHMS MPUMEHHUMBI TaK)Ke U AJIs CIydasl UCTIOb30BaHUs 0€39X0BBIX Kamep.

Ecmu tpebyercs m3MepsaTh MOOOYHBIE W3TyYeHHS, TO HEOOXOIUMO IOIOIHHUTENIFHOE 000pyAOBaHHE. DTO
pasiuyuHbBle Kamephl, HalpUMep, IOJHOCThIO 06e33xoBble Kamepbl (SMC) M NponONBbHO-TIONEepEUHbIe
anekTpoMarHuTHeie cuctembl (TEM) unu ['urarepuoBeie TEM (GTEM) cuctembl. SMC onuceiBaeTcs B
nyonukamuun MOK /CUCTIP 16-1. ITpoekt 6611 omyonmkoBan (ocens 2000 1.) mmst MOK 61000-4-20 (TEM)
u MDOK 61000-4-21 (SMC).

3.3.13 MecTo /1 nipoBeieHus1 U3MepeHuii AJs yactot Boime 1 I'T'y
(Cwm. my6nukanuio CISPR 16-1:1999-10, TpeboBanust HAXOATCS B CTAAUU U3YUYEHUS).

W3mepeHnst MOTYT BBHIMIONHATHCSA B TOJTHOCTHIO 0€39X0BOM kKamepe. JlOCTYIHBI Takke peBepOepallioHHbIe
KaMepel.

3.3.2 Ilpsmoii meTon

[Ipu TakoM moIX0/1e HEOOXOAMMO OTKATUOPOBATH OTACIIBHO BCe M3MEPHUTENbHBIE KOMIIOHEHTHI ((GUIbTP(BI),
Kabenu) WIM OTKaIMOpoBaTh W3MEPUTENbHYIO YCTaHOBKY B meioM. Ompenenenue koddduireHTta
KaTrOPOBKY [T N3MEPUTENFHON YCTAHOBKHM Ha YacToTe f ommcaHo B 1. 3.2.1.

BrenonocHast 9.1.u.M Py fHa 4actore f 171 yCIoBHi CBOOOIHOrO NPOCTPAHCTBA ONPEALISAETCS ClIEAYHOLIeH
hopmymoii:

P, =P +k,  —G,+20log f+20logd—27,6,

raue:

Py, f1 MOUIHOCTb n3iy4eHus B obnactu O0B, onpeseneHHas H3MEPUTEIbHBIM PUEMHHUKOM
Ha yacrore f (1bBT nin a1bwm, Te ke exuuuupl, 9T0 U Py, £)

kms, = KO>(pGUIHEHT KanuOPOBKHM H3MEPUTEIBHON YCTAHOBKH Ha 4actote f (1b)
Gy ycunenue KanuOpOBAHHON M3MEPHUTENBHOM aHTEHHbI HA YacToTe f(1bu)
f: dacrota m3nmydenus B obigacta OoB (MI )
d

paccrosiHEe (M) MEXIy Iepelarolieil aHTeHHOH W KalnOpOBaHHOW HM3MEpPUTENbHOU
aHTEHHOM.

3.3.3 MeToa 3aMelneHus

st 3TOro MeToJia UCIONIb3yeTcsl KaJuOpOBaHHAS 3aMellarolas aHTeHHa W KaluOpOBaHHBIN TeHepartop,
WCTOYHHK UCTIBITATEILHOTO CUTHAJIA HACTPAMBAETCs HA TOT e MpuHuMaeMblil curnan OoB (moapobHoCcTH —
cm. B myomukaru CUCIIP 16-2:1996-11).
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Ipunoxenue 14
IIpumenenue Pexomenaanuii MCI-R SM.1540 u MCI-R SM.1541

Ot O6H.[I/Ie MaCKH BHECIIOJIOCHBIX I/ISJ'Iy‘-IeHI/Iﬁ npeaHasHa4YCHbI AJId UCIIOJIb30BAHUA B IBYX CllydadX:

- 3a TIpemesiaMH IO0JIOCKHI, TIPUCBOCHHOHN crcTeMe, Ui KOTopoit paccMmarpuBaroTcs OoB m3mydueHus,
HO B TIpe/ienax MoJIoCkl, pacrpeleleHHOH ci1yk0e, B KOTOpoii paboTaeT NaHHAs CHCTEMa; U

- B Tpelenax CMEXHBIX pachpeneieHHBIX Mmoyioc YactoT. B Pexomenmammm MCD-R SM.1540
COJIEPIKUTCS PyKOBOJCTBO IS CIIy4as M3y4eHHUH, KOTOPBIA OueHb OJM3KM K IPaHUI[aM CYMMapHOii
MPUCBOEHHON TMOJOCHl 4YacToT, M uYbW Oo0B wu3dydeHHd momajalOT B CMEXKHYIO IOJIOCHI,
pacrpeneneHHy0 ApyToi ciryxoe.

OTo moka3aHo Ha pucyHke S1.

PUCYHOK 51

JlnanasoH 4acToT, 171e MoXKeT NpUMeHAThes ofuiast Mmacka OoB

CMmexHas nmojoca, pacrpeaciCHHas Honoca, pacnpenciacHHas cny>1<6e, CMmexHast nonoca, pacnpeacicHHas
Jpyroii ciysxbe B KOTOpPOIi paboTaeT cuctema Jpyroit cayxoe
- : : P -
Pexomenpanus | Her OoB | Pexomennauus
PexoMennanuu MCD-R SM.1541] IIPEICIOB |MC23-R SM.154]] Pexomenpaumu
MCD-R SM.1541 | | MCD3-R SM.1541
n TTonoca, TTonoca, TTonoca, u

MCD-R SM.1540 pacTipeseenHas

CILy TLLUKOBOM
crcTeme

CILy TLUKOBOM CIYTUUKOBOM
crcTeme cucTeme

I |
:pacnpeqeneHHaﬂ: pacrpeiesieHHa| MCH-R SM.1540
I |
| |

CymMMapHast IpHCBOCHHAS HAnanazon sactor

110J10Ca CUCTEMBI

Ipumeuanue 1. — YkazaHHsle B HacTosiei PexomMenianmu u3inyuenus B oonactu OoB IpuMEHNMBI OT Kpasi CyMMapHOi
IIPUCBOEHHOM [10JIOCH! JI0 HadaJla 0OIaCcTH ITO0OYHBIX H3ITyYEeHHMI. 1541251
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