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IIpenucaosue

Ponps  CekTOpa paguocBs3M 3akiodaeTcss B OOECIEUYEeHHH pPalMOHAIBHOTO, CHpaBeIBOro, 3dgdexkTuBHOro u
9KOHOMHYHOTO HCIOJIb30BaHUS PAJMOYaCTOTHOIO CIIEKTpa BCEMH CIIy)KOAMHU PaJHOCBSI3H, BKIIOYAs CITyTHHUKOBBIC
Cﬂy)KGbl, U TMpOBECACHUHM B HCOIPAHMYCHHOM YaCTOTHOM [JUAIIa30HE HCCﬂeﬂOBaHHﬁ, Ha OCHOBaHUMH KOTOPBIX
MIpUHUMAaIOTCsl PekoMenanum.

BCGMI/IpHLIe U PCruOHAJIBHBIC KOH(I)epCHIII/II/I paguocCBiaA3n U accaMmOieu paguocCBiaA3n 1pUu  MOAACPIKKE
HUCCICA0BATCIBCKUX KOMUCCHH BBIIIOJHSIOT PEriIaMCHTApHYI0 U MMOJIUTUYICCKYTO (I)yHKIII/II/I CeKTopa PaguoCBiA3U.

IHosmTHKa B 00;1aCTH MPAB HHTEJLIEKTYaabHOI codcTBeHHOCTH (ITMC)

ITomutuka MCD-R B obGmactu IIMC wm3naraercs B oOmieil mareHtHod mnomutuke MCDO-T/MCDO-R/MCO/MDK,
ynomuHaemoir B Ilpmnoxxenmn 1 x Pesomommu 1 MCDO-R. ®@opwmbl, KOTOpble BiaAeibllaM MATEHTOB CIEAyeT
HCII0JIB30BaTh JId MPEACTABIICHHUA IMaTCHTHBIX 3asiBJICHUN U )IeKﬂapaI_ll/Iﬁ O JIMOEH3UPOBAHWUU, MPCACTABJICHBI I10
aapecy: http://www.itu.int/ITU-R/go/patents/en, rae Takke coiepikarcss PyKOBOISAIIME MPHUHIUIBI MO BBIMOJTHCHHIO
o61eit narentHol nmonutuku MC3-T/MCO-R/MCO/M3IK u 6a3a nanHbIx natenTHoi nndopmanun MCO-R.

Cepuu Pexomenaanuii MCI-R

(ITpencrasieHs! Taxke B OHIAWHOBOI (hopMe 1o agpecy: http://www.itu.int/publ/R-REC/en.)

Cepus Ha3zBanue

BO CIyTHUKOBOE paJMOBeIaHNe

BR 3amnuch s MPOU3BOJICTBA, APXUBUPOBAHHUS M BOCIIPOU3BEACHHUSL; TUICHKH ISl TEJICBUCHUS

BS PangmoBemarensHas ciayx0a (3ByKoBasi)

BT PanuosemarensHast ciyx0a (TeJIeBU3NOHHASN)

F OuxcrpoBaHHas CITyx)0a

M [MTonswxHas CITyTHUKOBAsI CITy>k0a, CIIyTHUKOBas ClTy»x0a paguoonpeaeineHus,
JOOUTENBCKAs CITyTHUKOBAsS CITy»K0a M OTHOCSIIIIECS] K HUM CITyTHUKOBBIE CITYKOBI

P Pacnipoctpanenue paanoBosH

RA Papunoacrponomust

RS Cucrembl TUCTAaHIMOHHOTO 30HIUPOBAHUS

S QDuKcupoBaHHas CITyTHHUKOBAs CIIyX0a

SA Kocmuueckue mpuMeHeHHs ¥ METEOPOJIOTHs

SF COBMECTHOE HCIIOJIb30BaHUE YaCTOT U KOOPAUHAIIMSA MEXIY CHCTeMaMH (PUKCHPOBAHHON
CIIyTHHUKOBOH CITyOBI 1 (PMKCHPOBAHHON CITY>KOBI

SM YnpagieHnue ucno/ib30BaHUEM CIIEKTPa

SNG CrryTHUKOBBIN cO0p HOBOCTEH

TF [Tepenaya curuasoB BpeMEHH U 3TAJOHHBIX YaCTOT

v CroBaps 1 CBSI3aHHBIE C HUM BOIIPOCHI

Ilpumeuanue. — Hacmoawas Pexomenoayus MCO-R ymeepacoeHa Ha aHeIUNICKOM A3bIKe
6 coomeemcmeuu ¢ npoyedypou, usnodxcennou ¢ Pesonoyuu 1 MCI-R.

Onexmpounas nyboauxayus
Kenena, 2011 1.

© ITU 2011

Bce mpaBa coxpanensl. Hu oHa u3 gacTel naHHOH IMyOIMKAaMy HE MOXKET OBITh BOCIIPOM3BEICHA C MTOMOIIBIO0 KaKUX
ObI TO HH OBLIO CPeNICTB €3 MpeABapUTEIbHOTO MUCHMEHHOT0 pa3pemenuss MCO.
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PEKOMEHJALIMA MCD3-R SM.1541-4"

HexenarejbHble M3/ Iy4eHUs] B 00J1aCTH BHENOJOCHBIX U3JIyYeHHH "

(2001-2002-2006-01/2011-09/2011)

Cdepa npumeneHus

B nacrosmeit Pexomenganmu npuBoasITCs mpeaensl BHENoMOCHBIX (OoB) usnmydeHuid i mepenaTdyukoB,
paboTaromux B moyiocax yactot ot 9 k' o 300 I'Tm.

Accambnes paguocssizu MCD,

yuumsieas,
a) gyro Pexomenmarus MCD-R SM.329 "HexenarenpHble U3IyYCHHUS B 00JacTH TOOOYHBIX
m3nyueHuit" kacaercss 3(QeKkToB, U3MEpPEHUH W OrpPaHWYCHUN, KOTOPBIC JOJDKHBI TPUMEHSATHCS K

HCXKCJIATCIIbHBIM U3JTYyYCHUSAM B 00J1acTi NOOOYHBIX I/I3J1yq€HI/II>'I;

b) gto Pexomenmaruu MCO-R SM.329 u MC3-R SM.1539 coxepkar ykazaHdsS 1O OIPEACICHUIO
IpaHuIBl MeXxay obnactamu BHemonoCHBIX (OoB) u moOOYHBIX M3IydeHHil B pagMO4acTOTHOM CIEKTpe
NepeaBacMoro CUTrHaia;

c) 9T0 paccMoTpeHue obOmacti OoB u  HEoOXOomWMOW MIMPUHBI TOJOCHI BKIIIOYEHBI, IO
HeoOxoaumocTH, B Pekomenmaiuio MCO-R SM.328 "CrekTphl 1 HIMPUHA MTOJIOCH H3Ty4YCHU "

d) YTO HCKCIIATCIBbHBIC U3TTYUYCHUSI BO3HUKAIOT IOCJIC TOTO, KaK NEPCAATIYMK BBCACH B 3KCILTyaTalluo
U MOTYT OBITh CHUKEHEI 33 CUEeT COOTBCTCTBYIOIIECTO IIPOCKTUPOBAHUA CUCTCMBI;

e) 9TO TpeneNnbl u3NydeHnid B oOmacth OoB  yCHemHO WCHONB3YIOTCS B KAaueCTBE MEpHI
TOCYJAapCTBEHHOTO WM PETHOHANBHOTO PETyJIUPOBAaHUS B 00JACTSIX, T/I€ HAOIMIOAACTCS O4YEHb BBICOKAs
IUIOTHOCTh HCTOJIb30BAHUSI CPEACTB PAJMOCBSA3M; TaKHUE TMpPEJeNbl, KaK MPaBUIIO, OMPEACISIIOTCS B
COOTBETCTBHU C KOHKPETHBIMHU ¥ MOJPOOHBIMUA MECTHBIMU TPEOOBAHUSIMH JUISI COBMECTHMOCTH C JIPYyTUMH
CUCTEMaMU;

f) 9TO TeM HE MEHee JUIS KaXIOH CIy:KObl HEOOXOIUMO OINPEACTUTh OTPAHUYCHHOE KOJHYECTBO
mpenenoB u3nydeHuid B obmactu OoB u3 Gonee oOmimx mpenenoB, MUPOKO ompeneneHHsx MCO-R ams
n3nydeHnit B obnactu OoB, kak mpaBmio, OCHOBAaHHBIX Ha OruOaronieil HauMeHee CTPOTHX IPeleoB
BHETOJIOCHBIX U3IyYCHUH, OMUCAHHBIX BHIIIE B II. €) pa3Jieia yuumoleds;

2) YTO, KOTJa MPUCBOCHHUS YaCTOT OCYIIeCTBILIOTCA bropo pammocBssu (BP) B cooTBeTcTBHE C
IIpunoxenuem 4 Permamenra pamguocBsizu (PP), HeoOxommMass mMpHHA IOJOCH W3IyYCHHS C OJHOU
HeCyIIel onpeenseTcsl y4acTKOM I0JIO0CH YacTOT, KOTOpast BBIAETCHA;

h) 4YTO He0OXoIuMas MIMPHUHA TOJIOCHL, onpeaeneHHas B [Ipunoxenuu 4 x PP, oTHocuTes k mepenade ¢
OJHOM HECYIIEH, U MOXKET ObITh HEIPUMEHHMOM B CIIyyae CUCTEM C HECKOJIBKUMHU HECYIINMU,

NPpU3HABAsl,

yTo B PP onpenenens! cienyroiire TepMUHBL.

Jannas Pexomenaanus qo/kHa ObITh TOBEACHA 0 CBeAeHUs 4-i, 5-i, 6-if u 7-if MccnemoBaTenbCKMX KOMUCCHI 11O
paaruoCBs3u.

Hecmortps Ha To, uTo B 001mact O0B, Kak MpaBwmiIo, MPEBAMPYIOT BHEMOJIOCHBIEC M3IIyUEHHS, B HEW MOTYT TaKKe
BO3HHUKATh M MOOOYHBIC U3TyUYCHHUS. BaXkKHO OTMETHTh, YTO MPECIIbl, ONPEACICHHBIC B HACTOsIICH PexoMenaanuy,
OTHOCSTCS KO BCEM HEXeJaTeIbHBIM H3ITydeHHUsM B o0siacT OoB: 1 BHEMOIOCHBIM, U TIOOOYHBIM.
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HexenarTejabHbIe HU3JTYyIYECHUS

"1.146 neocenamenvhuvle uznyuenus®: COCTOSIT U3 HOOOUHBIX U 6HENOJIOCHBIX ULYYeHUlL."

ITo0o4yHoe H3Ty4eHune

"1.145 nobounoe uziyuenue*: Uziyuenue Ha 4YACTOTE WIIM HA YACTOTaX, HAXOJAIIMXCS 3a TpelciiaMu
HE0OX00UMOU WUPUHBL NOJOCHL YACMOM, YPOBEHb KOTOPOTO MOXKET OBITh CHIDKCH Oe3 ymepOa s
COOTBETCTBYIOIIEH nepenadn coodmeHnid. K moO0YHBIM W3TyYEeHUSIM OTHOCSITCSI TADMOHHYCCKUE U3TYUeHUs,
MapasuTHBIC u3yueHuss, TPOAYKTbl WHTCPMOAYNISAIUH M YACTOTHOTO MPeoOpa3oBaHUs, HO K HHM HE
OTHOCSITCS HENONIOCHbIe U3TYYeHUsL."

BHenoJiocHoe u31yueHue

"1.144 nenonocnoe uznyuenue*. Hsziyuenue Ha YaCTOTe WIM HA YacTOTaX, HEMOCPEIACTBEHHO
MIPUMBIKAIONINX K HEeOOX0OUMOU WUPUHE NOJOCLL Yacmom, KOTOPOE SIBJIAETCS Pe3yJIbTaTOM IIpoliecca
MOJIYJISALIAN, HO HE BKITIOYAET NOOOUHBIX U3LYYeHUl."

Iupuna 3anHMMaeMoi MOJI0CHI

"1.153  wupuna 3anumaemoti nonocwr: lllupuHa Takol MONOCH YaCTOT, 3a HIDKHUM U BEPXHHUM IpeenaMu
KOTOPO# KaX[Iasi U3 M3Iy4aeMbIX CPeOHUX MOWHOCMell PABHSIOTCS ONpPEAeIeHHOMY HpoleHTy /2 ot Beeit
cpeoHell MOWHOCMY JaHHOTO U3y YEHHUs.

Ecmm B xakoii-mubo Pexomengammm MCDO-R He oroBopeHO WHa4e IJIs COOTBETCTBYIOMIETO KIdCCd
uzyuenusi, To 3Hauenue /2 cnemyer 6path paBHbM 0,5%."

Heo0xoaumasi IIMPUHA 10JIOCHI

"1.152  Heobxo0umasn wupura nosocer: llluprHa MOIOCH 4acTOT, KOTOpas AOCTATOYHA IPH JaHHOM K1dcce
usnyuenusi JUid oOeclieueHHs Iepefayd COOOIIEHMH C HeoO0XOIUMOH CKOPOCThI0 M KaueCTBOM IIpH
OTIpE/IETICHHBIX YCIOBHSIX."

IIpucBoeHHas moJ10ca 4YaCTOT

"1.147 npuceoennas nonoca uacmom: Ilomoca 4YacTOT, B MpeAenax KOTOPOH pa3pelieHO usryueHue
CTaHIMH; MIMPHHA STOW IIOJIOCHI YacTOT PaBHA HEOOXOOUMOU WUpUuHe NOIOCHl YaCcmom TUTIOC yIIBOCHHAS
a0CoNIOTHAsL BEIMYMHA OONYCIMUMO20 OMKIOHeHUs yacmomsl. [N Kocmuueckux cmauyuii TPUCBOCHHAS
[0JI0Ca YacTOT BKJIIOYACT YJABOCHHYI0 MAaKCHUMAaJbHYIO BEIMYMHY MAOMIIEPOBCKOTO CABHUIA YacCTOTHI,
KOTOPBIH MOKET HAOJIFOAaThCS 110 OTHOIICHHIO K JTF0O0H TOYKE 3¢MHOM MMOBEPXHOCTH."

IIpucBoenHas yacrora

"1.148 npuceoennas uacmoma: CpenHsisi 4aCTOTA MOJOCHI YACTOT, IPUCBOCHHOU crmanyuu."

ommeda:,

a) yro B Pexomenmammm MC3-R SM.1540 1omosHUTENBHO  paccMaTpUBAIOTCSA — CIy4au
HEXXENaTeNbHBIX N3Ty4eHui B oonactu OoB, moparomux B CMeKHBIE pacipee/ieHHbIC OJI0CH YacToT;

b) 4TO HWcciemoBaHusa, Tpedyemele Bompocom MCD-R  222/1, yTBepkaeHHBIM AccaMOneeit
pamuocsszu 2000 roga, MOTYT UMETh (DOpPMaIBHOE U CYIIECTBEHHOE BIIMSHHE HAa OCHOBHEIE OMPEICIICHHSI,
HCIIONIb3yeMble B HacTosIel Pexomennaruu. B Oymymem MoxeT moTpedoBaThCs MEPECMOTPETh HACTOSIIIYIO
PexomeHaanuio, ¢ TeM 4TOoOBI OTPA3UTh PE3YIBTATHI 3TUX UCCIICOBAHHIA,
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pexomenoyem,

1 TepmuHoJiorus N onpeaeJeHus

4TO CICAYET UCIIOJB30BATh CICAYIOUINE TCPMHUHBI U OIIPEACTICHUSA:

1.1 006,1acTh MOGOYHBIX H3JIyYeHHid!

(u3nmyueHus1): Iuama3oH 4acToT 3a mpeaeidamu obsnactu OoB, B KOTOpoi, Kak HpaBWIIO, MPEBANUPYIOT
MOOOYHBIE N3TYUYESHHUS.

1.2 O6aactb OoB'

(W3myd4eHus): MUamna3oH YacTOT, JISKAIIWid HETIOCPEICTBEHHO 32 HEOOXOAMMOHN MIMPUHOW TOJOCHL, HO B
KOTOPBI HE BXOAUT O0OJACTh IMOOOYHBIX W3IIYUCHHHA, B KOTOpOH, Kak IpaBuio, mpeBamupyror OoB
H3JIy4EHHUS.

1.3 dBsd u dBasd

dBsd: meruOensl OTHOCHUTEIPHO MaKCUMAJIBHOTO 3HAYCHHS CICKTPAIBLHON IUIOTHOCTH MomtHocTH (psd) B
npenenax HeoOXOAUMOM HMIMPUHBI MTOJIOCH. MakcuManbHOe 3HaYeHue psd ClIy4alHOIrO CHrHajia HaXOJHMTCS
ITyTEeM OIPEJICIICHUs] CPETHEH MOIIHOCTH B ATAJIOHHOM TMOJIOCE YaCTOT, KOTJa 3Ta ITAJOHHAs I10JIOCA YaCTOT
pasMenaercsi Tak, YTo pe3yJbTaT MaKCHMaJleH. DTANOHHAS T0JI0ca YacTOT JOJDKHA OBITh OJHOW U TOH Ke
BHE 3aBHCUMOCTH OT TOTO, TJIC PAcIIONIOKEH €€ LIEHTP, U SIBIISETCS TaKOH, KaK ONpeJeNieHo B 11. 1.6.

dBasd: nenmOenbl OTHOCHUTENBHO CpefHero 3HadeHus psd B mpepenax HEOOXOAMMOW IIMPUHBI ITOJIOCHL
Cpennee 3HaueHue psd ciydyailHOrO CHTHANa HaxXOJHWTCS IMyTEM OMNpPEJCICHHS CPEIHEH MOIIHOCTH B
STaJIOHHOM IMMOJIOCE YaCTOT U YCPETHEHUS pe3yIbTaTa Mo HeoOX0MMOH IUPUHE MOJOCHL. DTaJOHHAS MOJoca
YacTOT SIBIISICTCSA TaKOM, Kak OIpeaeseHo B 1. 1.6.

14 dBc

JlermmOenbl OTHOCUTENIBHO MOIIMHOCTH HW3IyYeHHsS HEMOIYJIHWPOBAHHOW Hecymied. B Tex ciydasx, xorma
HECyIIEeH YacTOTHl HET, HAIPUMEP B HEKOTOPBIX CXeMax IU(POBOIH MOAYISIHH, T/Ie HECYILYI0 HEBO3MOXKHO
WU3MEPHUTh, STAJOHHBI YpPOBEHb, SKBHBaJNEHTHBIH dBc, 370 — nb OTHOCHTENHEHO MOIIHOCTH CpeAHeH
MoIIHocTH P.

1.5 dBpp

JlennOenbl OTHOCHTENBHO MAaKCHMAIBHOTO 3HAYCHHS ITMKOBON MOIHOCTH, W3MEPEHHOW C 3TaJOHHOU
IOJIOCOH YacTOT B TIpe/ieliaX 3aHMMAaeMOM MOJIOCH! 9acTOT. [I[MKoBast MOIIHOCTH BHYTPH TOJOCHI BEIpaXKaeTcs
B TOH € caMOW A3TaJOHHON MOJIOCE YacTOT, YTO W TNHKoBas MomHOocTh OoB. W BHyTpHUIIONOCHBIE, U
HEeXeNaTeNbHbIe U3yUYCeHUS JOKHBI OICHUBATHCS B MOHSATUSX MUKOBBIX 3HAa4YeHUM. {1 paauooKaTopoB
ATalIOHHAS M0JI0CA YaCTOT JOJDKHA BRIOMPATHCS B COOTBeTCTBUY ¢ Pekomenmanueit MCO-R M.1177.

Tepmunst "obmacte OoB" u "o6macTh TOOOYHBIX W3TYYCHUH" BBEIEHBI UL TOTO, YTOOBI UCKIIIOUUTH HEKOTOPEIC
MPOTUBOPEUHS, CYLIECTBYIOIIME CETOAHS MEXIy, C OJHOH CTOPOHBI, ONpENEICHHS TEPMUHOB "BHEIOIOCHBIE
m3nydeHus" u "modounsie mmyueHus" B Ctatee 1 PP, 1, ¢ npyroit cTopoHBI, peaibHBIM HCIOIH30BAHNEM TEPMHUHOB
u3 Ilpunoxenus 3 k PP, mepecmorpenHbix BceemupHoi koH(epennueil paauocBszu (CramOyn, 2000 r.)
(BKP-2000). ITpenenst OoB 1 nmoOOYHBIX W3ITyuYeHHH, COOTBETCTBEHHO, MPUMEHSIOTCS KO BCEM HEKeNaTelbHbIM
n3IydeHusM B oosactsax OoB ¥ MoOOYHBIX N3ITyueHHH.
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PUCYHOK 1
Jrasonnas kpusas ( dBsd (a) MmakcumanbHoe 3HaYeHue psd

Jranonnas kpusas (0 dBasd (b) cpexnee 3Hauenue psd

MaxcumanbHoe 3HaueHue psd |
Cpennee 3HaueHue psd

OrajioHHast Cpensist
HIMpHUHA MOIIIHOCTh
TOJIOCHI
Yacrora
a) Konuenmus MakcnMaibHo# psd b) Konuerms cpenneii psd

SM.1541-01

PUCYHOK 2

Jrasionnas kpusas 0 dBpp, MakcumasibHOe 3HAYEHHE THKOBOMH MOIIIHOCTH

A

]

rajioHHas Kpusast nikoBoit
noJioca MOIIHOCTH

MakcumyM IMMKOBOH MOIIHOCTH
i ¥ cpeiHel MOILIIHOCTE

Kpusas cpenneii
MOIIIHOCTH

MaxkcumyM cpeiHel MOIIHOCTH

Konrienus MMKOBOM MOIIHOCTH

OTHOIIIEHHE TTHKOBO

SM.1541-02

1.6 ITaJOHHAA M0JI0CA YACTOT

[llupuHa MOIOCH YacTOT, HEOOXOAUMAs JUTA OJHO3HAYHOTO OIIPENEICHUs MPENeoB U3yUeHHs] B 00IacTH
OoB. Ecim aTamonHas moyioca 9acToT HE yKa3zaHa SBHO MOCPEICTBOM TIPEIEIoB u3nyueHus B ooiaactu OoB,
OHa JIOJDKHA COCTaBIATh 1% OT HEOOXOIUMOW HIMPUHBI MOJOCHL. J[J1sl pagroIoKaToOpoB 3TaloHHAs 10J0ca
4acTOT JIOJKHA OBITH BBIOpaHa B cooTBeTCTBUU ¢ Pekomenmanueit MCO-R M.1177.

1.7 HIupuHa moJ1ochHl U3MepeHuit

IIupuHa Monocel 4acTOT, KOTOPAask TEXHUYECKH IPUIOJHA AJI BBIIOJIHEHUS HW3MEPEHHA Ha KOHKPETHOM
cucreMe. B 0OBIYHBIX CIIEKTpOaHAIM3aTOpax OHA, KaK MPaBHUJIO, HA3BIBAETCS pa3pellaroieil cnocoOHOCThIO
IO TI0JIOCE MTPOITYy CKaHMS.

MMPUMEYAHUE 1. — lllupuHa noaocel U3MEPEHUN MOMKET OTJIMYATHCS OT ATAJOHHOW MOJIOCHI YacTOT, P YCIIOBHH,
YTO pe3yJIbTaThl MOTYT OBITH MIPEOOPa30BAHEI B TPEOYEMYIO ATaJIOHHYIO MOJIOCY YacTOT.
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1.8 psd

B tekcre Hacrosmei Pexomennaruu psd — 3To cpeHss MOUTHOCTh B 3TAJTOHHON MOJ0CE YacTOT.

1.9 CpeaHsisi MOIITHOCTH

MOII_IHOCTL, HUHTCTPUPOBAHHAsA B onpeueneHHoﬁ IOJOCE€ YaCTOT C HCIIOJb30BAHHCM HSMCpeHI/Iﬁ de I
OKBHUBAJICHTHOT'O MCTOOa HSMepeHHﬁ.

1.10 CpeaHsisi MOIITHOCTH 1O COCETHEMY KAHAJY

MorHOCTh, HHTETPUPOBAaHHAS B ITOJIOCE YACTOT KaHalla, COCETHETO OTHOCHUTEIIFHO 3aHMMAaeMOTo KaHala, ¢
WCTIONb30BaHNEM M3MEpeHH psd WiIM SKBUBAJICHTHOTO METO/Ia N3MEPEHU.

1.11 IInkoBasi MOIIHOCTH

MOH_IHOCTL, HU3MCPCHHAA IIPpU MOMOIINU IMMHUKOBOI'0 ACTCKTOPA HMCIIOJIB30BAHHUEM (l)I/IJ'ILTpa, IIrpUHa U (I)opMa
II0JIOCHI ITPOITYCKaHUA KOTOPOI'o JOCTATOYHA AJIA IMPOITY CKAHUA IMOJIOCEI CUTI'HAIa.

1.12 IIukoBasi MOIIHOCTD 10 COCETHEMY KAHAJLY

IIuxoBas MOINHOCTb, UBMCPCHHAA B MOJIOCC YaCTOT KaHajla, COCEAHECI0 OTHOCUTCIIbHO 3aHUMACMOI'0 KaHaJia,
C UCITIOJIB30BAHHUEM CIICIMAJIBHOI'O KaHaJIbHOT'O q)I/IJ'ILTpa.

1.13 CyMMapHasi IpHCBOEHHAsI M0JI0CA YaCTOT

CyMMa CMEXHBIX MPUCBOEHHBIX MOJIOC YACTOT AJII CUCTEMBI, COOTBETCTBYIOIIAs JaHHBIM [Ipunoxkenus 4
PP, npeacrasnennas B bP u yTBepxaeHHast aiMUHUCTpALUEH CBS3H.

MNPUMEYAHUE 1. — [Iyis KOCMHYECKHX CIy»)k0, TNIe¢ CHCTEMbl HMEIOT HECKOJIBKO TPaHCIOHACPOB/TIEPEAaTIMKOB,
KOTOPLIC pa60Ta}0T B CMCXKHBIX ITOJIOCAX YaCTOT, PA3ACIICHHBIX 3alllUTHBIMW UHTEPBAJIaMU, CyMMapHasa MPUCBOCHHAA

I10JI0Ca YacTOT JOJDKHA BKIIOYaTh B ce0s 3alIUTHBIE MHTEPBaJbl. B Takux ciydasx, 3alllUTHbIE MHTEPBAJbBI JOJDKHBI
COCTAaBJISITh HEOOJIBIION TIPOLIEHT OT MIMPUHBI TTOJIOCH! U3IYyYEHHS TPAHCIIOHAEPa/IepelaTIHKa.

1.14 IIIupuHa CyMMapHOH NIPUCBOCHHOM I10JIOCHI YACTOT

[IIupuHa cymMMapHO# MPUCBOEHHOM MOJIOCHI YacTOT.

2 IIpuMeHeHue onpeaeaeHn

4TO IMPU UCIIOJIBb30BaHUHN HaCTOSIH.IGfI PeKOMeHI[aLII/II/I CJICAYCT PYKOBOJACTBOBATLCA CIICAYIOLIUM:

2.1 HN3iayyenus B o61actu OoB

JIroboe mamydeHue 3a mpeienaMu HeoOXOAMMOW MIMPHHEI MOJIOCH], KOTOPOE BO3HUKAET B TUANa30HE YacToT,
OTJICJICHHOM OT MPHUCBOCHHON YaCTOTHI M3MyuyceHHss MeHee yeM Ha 250% HeoOXOIMMOHN IIUPHHBI MTOJIOCHI
U3TYYCHUs], KaK MPABUIIO, OYJIET CUNTAThCS H3NydeHneM B oomactu OoB. OqHako mMUpHHA STOTO pa3Hoca 1Mo
YacTOTe MOXET 3aBUCETh OT THIA MOJIYJISAIUH, MaKCUMAaIbHOW CKOPOCTH IE€pEeaadd CHMBOJIOB B CIIydae
nu(ppoBOl MOIYJSAIMK, TUNA TEepeAaTYMKa M IapaMeTPOB YacTOTHOW KoopAuHanuu. Hampumep, ans
HEKOTOPBIX CHUCTEM C IM(POBOM, MIMPOKOMOIOCHOW UM UMITYJIbCHONW MOJIYJSIHEH MOXKET MOTPeOOBATHCS
BBIOpaTh MHOM pa3HOC MO YacTOTE, OTIMYAIOIIHICS OT Koddduimenta 250%.

HenuneitHocTn niepenaTynka MOTYT TaKKe PACIIUPUTH BHYTPHUIIOIOCHBIE KOMIIOHEHTHI CUTHAJIA, BHIBOIS UX
B IOJIOCHL, OTHOCsIIMECS K nuamnazoHaM dactoT OoB, omucannsiM B Ilpunoxenuu 1, m. 1.3. Kpome Ttoro,
nryMoBas OOKOBasi TOJI0Ca TEeTEpPOIMHA TEepelaTduka TakKe MOXKET IMPOCTHUPAaThCS B HAINA30H YacToT,
ormmcansbiid B [Ipmnoxenun 1, m. 1.3. IIockoabKy M30IUPOBATH U3IYUEHUS MOXKET OKa3aThCsl HEBBITIOTHUMO
Ha MPaKTUKE, UX YPOBEHb OYJIET YUUTHIBATHCS IPU U3MEPEHUU MOILTHOCTH BHETIOJIOCHBIX U3ITyUCHUH.
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2.2 H3ziayyeHus B 00JaCTH MOOOYHBIX M3JIydeHHI

B tekcre Hacrosmieil Pekomennmanmm Bce W3MyYeHHUs, BKIIOYAs MPOMYKTHl MHTEPMOIYJISIHH, MPOIYKTHI
npeoOpa3oBaHHus W Tapa3sUTHBIE M3JIyYEHHs, KOTOphIe NPOSBISIOTCS HA YAacTOTaX, OTCTOSIIMX OT
LEHTPaJIbHON 4acToThl u3iaydeHus Ha 250% wu Oonee HEOOXOAMMOW INMPUHBI IOJIOCHI W3IYYCHHUS, KAk
TIpaBUIIO, OyAYT CUMTATHCS M3IYUYSHUSIMHU B 00JIaCTH MOOOYHBIX H3IydeHU. OMHAKO MMHAPHHA 3TOTO pa3Hoca
[0 YacTOTE MOJKET 3aBUCETh OT THUIA MOAYJALMH, MAKCUMaJIbHOW CHMBOJIBHOM CKOpPOCTH B Clydae
nr(ppoBOi MOIYJSAIMK, THUNA TepeAaTdhKa M IapaMeTpoB YacTOTHOW KoopAwHauuu. Hampumep, ans
HEKOTOPBIX CHCTEM C ITU(POBOM, ITUPOKOIIOIOCHOH MIIM MMITYJIBLCHON MOIYJISIIEH MOXET MOTPpeOOBaThHCS
BbIOpaTh HHOW PAa3HOC 110 YaCTOTE, OTIIMYAIOIIHUNACS 0T Koadduimenta 250%.

s MHOTOKaHANBHBIX MEPEAaTYMKOB/TPAHCIIOHAEPOB WIIM TEPEIaTYNKOB/TPAHCIIOHAEPOB ¢ HECKOJIBKUMHU
HECYIIMMH, B KOTOPBIX C BBIXOJa OKOHEYHOI'O YCHJIMTEINS WIM aKTHBHOW aHTEHHBI MOXKET OJHOBPEMEHHO
nepeaBaThCcsl HECKOIBKO HECYIIHMX YacTOT, IIEHTpalbHas YacTOTa U3IydeHHs OepeTcss paBHON LeHTpalIbHOMN
yacToTe JUOO MIMPHHE TIONOCHI, BBIACICHHOW CTaHUUM, JHOO LIMPUHE TMOJOCHl  W3TY4YeHUS
NepeAaTIrKa/TpaHCIIOHIepa 10 YPOoBHIO —3 aAb, npuyeM BbIOMpaeTcst MEHbIIEE U3 3TUX ABYX 3HAUCHHH.

23 Heo0xoaqumasi mupuna moJiocsl u 0djacts OoB

Jig  y3KOMOJOCHBIX WM  IIMPOKOMOJOCHBIX HM3JIy4eHHH (KaKk oOIpeleneHo B PexoMmeHmanuu
MCD-R SM.1539), mupuny obnactu OoB cienyer onpenensts mo Tadnume 1.

TABJIMIA 1
Hauano u xonen o6aactu OoB
Pa3Hoc mo yacrore Mex
Ecau neodoxoaumas Casur (¥) nayaja ooaactu OoB o Y

N HEeHTPAJLHON 4acTOTOM

Tun nsaydenus INMPHHA [0JIOCHI OT LIeHTPAa He00X0AUMOit .
M rpaHuueil no00YHbIX
BypaBHa: IIMPHUHBI TOJIOCHI N
W3JIy4eHunii

V3K01mo0cHOE < B (cMm. [Tpumeuanue 1) 0,5 By 2,5 B;
OO6bIuHOE oT B; 1o By 0,5 By 2,5 By
IIupoxononocHoe > By 0,5 By By+ (1,5 By)

[NPUMEYAHUE 1. - Korna By < B;, npu 49acToTHBIX pa3Hocax mexnay 0,5 By um 0,5 B;, peKOMEHIyeTcs BOAMTH
ociabiieHne HeXeNaTeIbHbIX N3Ty4YeHHH.

ITPUMEYAHMUE 2. — 3nauenus B; u By npusenensl B Pekomenganmmun MCO-R SM.1539.

2.3.1 MH3aydeHus c ogHOI Hecymiei

BenuunHa HEoOXOAWMOW MIMPWUHBI TOJOCHI, KOTOpas JOJDKHA WCIIONB30BATHCH ISl TPOBEPKHA TOTO,
COOTBETCTBYET JIM M3IIy4CHUE C OJHOW Hecylued mpenenam B oOmactu OoB, u nomkHa coBmajgaTh C
BEIMYMHOW, KOTOPYIO OPTaH, OCYIIECTBIISIONINN IMPUCBOSHUS 9acTOT, MpeactaBuwi B bP B cooTBeTcTBHU C
ITpunoxenuem 4 x PP.

Hexortopsie cuctemsl ompenensitor Macky OoB B enuHWIIaX MUPUHBI MOJIOCHI KaHAlla WM KaHAJIBHOTO
pa3Hoca. DTU JaHHBIC MOTYT MCIOJIb30BAThCS KaK 3aMEHA 3HAUCHHUIO HEOOXOIUMOW NMIMPUHBI TOJIOCKI, MIPH
YCIIOBHH, YTO OHHM yKa3aHbl B Pexkomenmamusx MCO-R wim B COOTBETCTBYIOIIMX PErHOHATBHBIX WA
HAIMOHAJIBHBIX PETrIaMEHTaX.

2.3.2 MH3aydeHMs ¢ HECKOJbKUMHU HeCylIUMU

HepCI[aT‘lI/IKI/I/TpaHCHOHI[epBI C HCCKOJIbKMMU HECYIIMMU — 3TO TaKuC 1'[epe,[[aT‘-II/IKI/I/TpaHCHOH,I[CpBI,
B KOTOPBIX € OKOHCYHOIO YCHWIHUTCIIA WIN aKTUBHOM AaHTECHHBI MOXKET OAHOBPEMCHHO II€pCAaBaThbCA
HECKOJIBKO HECYIIHUX.

st cucteM ¢ HECKOJNIBKMMHU HECYIIMMHU 00JIACTh BHEMOJNOCHBIX M3nydeHuid (OoB) moymkHa HauMHATBHCS Ha
IpaHULaX CYMMapHOH NPHUCBOCHHOM IMOJIOCHI 4acTOT. JIs CIIyTHHUKOBBIX CHCTEM HeoO0XoauMmas IIUpUHa
TI0JIOCHI, HCTIOIB3yeMast B Mackax OoB, mpuBeaena B [lpmioxennun 5 xk Hacrosmen Pexomenmanwm, a mis
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omnpeneneHusa mupuHbl OoB, oHa K0KHA OBITH IPUHATA PAaBHON MEHBLIEMY 3HAYCHUIO U3 IIMPHHBI TOJIOCHI
TpaHCIIOHJIepa 10 YpoBHIO 3 1b 1 cyMMapHOI pHUCBOEHHOI mosiock! 4yacToT (B Ilpusnoxennn 2 npuBeaeHo
JIBa TIpuMepa, TOKa3bIBAIOIINX, KaK pacCUUTaTh Hadano u KoHen obnactu OoB mis cucteM ¢ HECKOIBKUMU
HECYIIMMH, B KOTOPBIX UCIONb3YETCS OJUH WM HECKOJIBKO TPAHCIIOHAEPOB Ha CITyTHHKE).

J1st KocMHYeCKHUX CIIyO BBIIICTIPUBEICHHOE OIMpeaecHuE HEOOXOIUMON HMIUPHUHBI TOJOCH MPUMEHHUMO,
KOT/Ia BCE HECYIIIUE MM YacTh U3 HUX MEPEIA0TCS OJJHOBPEMEHHO.

24 O6cyxnenue napamerpos dBsd, dBc u dBpp

2.4.1 IlonoxurtenbHble M OTPULaTelIbHbIEe 3HaKku 1J1s1 dBsd, dBc u dBpp

[ockoneky dBsd omnpeapensiercss kak BENMYMHA, OTHOCALIAACS K HEKOTOPOH STAaJOHHOH CHEKTpalbHON
IUIOTHOCTH MOIIHOCTH, 3HaueHHe dBsd ams OoB BwIpaxaeTcss oTpHLATENBHBIM YUCIOM (IJ11 OOBIYHOTO
ciryyasi, korna OoB psd Menblie, yeM 3TanoHHOE 3HaueHue). OJHAKO €CIU HCIOoJb3yeTcsl TepMuH "Ha ()
dBsd menbme" wiam "ocnabnenue Ha ( ) dBsd", To BennumHa uznydeHus B obiactu OoB BreIpaxkaeTcs
MOJIOKHUTEIEHBIM YUCIIOM.

[Mockonbky dBc onpenensieTcst kKak BeIMYUHA, OTHOCAIIASACS K HEKOTOPOI ATaJIOHHOM MOIITHOCTH, 3HAYCHUE
s OoB dBc BelpakaeTcs oTpunarenbHbiM uncioM. OJHaKo eciiv ucmonb3yercs tepmuH "Ha () dBc
Menbme" wunu "ocmabnenue Ha () dBc" TO BenmmumHa wu3myueHus B obmactu OoB  BeIpaxkaercs
IIOJIOXKUTEIILHEIM YHCJIOM.

[Nockonbky dBpp ompenensercst Kak BENWYMHA, OTHOCAIIAACA K HEKOTOPOH MUKOBOH MOLIHOCTH, 3HAYCHUE
dBpp m1st OoB BelpakaeTcs oTpuuaTesbHbIM 4yruciaoM. OnHako ecnu ucnonb3yercs TepmuH "Ha () dBpp
MeHbme" wiam "ocnabmenume Ha ( ) dBpp", To BenmumHa wu3nmydeHuss B oOmactm OoB BwIpaxaercs
IOJIO’KUTENIBHBIM YUCIIOM.

B INpunoxxenun 3 onmcan cnoco6 pazmetku oceit X 1 Y Ha mackax a1t dBc u dBsd.

2.4.2 CpaBuenne dBsd u dBc

ITockonpky v dBsd m dBc Toukm co 3mauenmeM O nb pa3nudHBI, OMHO W TO K€ YHCICHHOEC 3HAYCHUE,
BBIpaXEHHOE B 1B, MOXET MPUBECTH K TOMY, YTO TIPEJIENIbl M3Ty4eHUs, BhipakeHHble B dBsd, okaxyrcs
Oomee kecTKUMH, YeM npenensl B dBc. Ha Benmnmuuny 3To# pasHUIEI OyAeT BIUATH BHIOpaHHAS 3TaJOHHAS
mojioca 4actoTr. TakuM 00pa3oM, THIT MacKH, 3TAIOHHYIO IOJIOCY YacTOT W 3HAYCHUS MACKH JOJDKHBI
YCTaHABJINBATHCS COBMECTHO.

2.4.3 IIpakTnyeckoe mnpuMeHeHHe npenesos dBsd, dBc u dBpp

[Mpumenenue mpenenoB, BeIpaxeHHBIX B dBsd, MoxeT okazaTbcs Oojiee MPAKTUYHBIM JJISI CIETYIOIIHX
IIPWIOKEHUM:

- ¢ poBast MOy JISIUS;
- (hopMaTBl MOIYJISINH, B KOTOPHIX HEBO3MOJKHO BBITIOJHHUTH U3MEPEHHE HECYIIIEH.

[Ipumenenue mpenenoB, BbIpakeHHBIX B dBc, MokeT okaszaTtbes Oojiee TPAaKTHYHBIM JUIS CIIEAYIOLINX
MPUITIOKEHUH:

— aHAJIOTOBask MOIYJISIIHS,
— CHeIUaIbHbIE CUCTEMBI C ITUPPOBOA MOy IIALINEH;

- JIOTIONTHUTENILHBIC TPEeIbl JUTS JUCKPETHBIX H3ITydeHHi, cofepxanmxcs B obmactu OoB, kornma
CIIeKTpabHas IUIOTHOCTH YKa3aHa B 3HadeHUsIX dBsd.

[Ipumenenune mpenenoB, BeIpakeHHBIX B dBpp, MoxeT okazaThCsl OoJiee MPAKTHYHBIM JJIS CIEAYFOIINX
MPUITIOKEHUH:

- CIicouaJIbHBIC CUCTCMBI C I/IMHYHLCHOﬁ MO,[[ynSlL[HCﬁ, HalmpuMep paaroJIOKaTOpPbl U HEKOTOPBLIC
CIICIIMAJIbHBIC aHAJIOT'OBBIC MEPEAAIONINC CUCTCMBI;

3 MeTobl onpe/iesieHUsi COOTBETCTBHSI H3JTy4eHHs npeaeaam B o6aactu OoB

4TOOBl JUTS OTPE/ICICHUs] COOTBETCTBUSI M3Iy4eHUs mpenenam B obmactu OoB ucmons30Bamich METOIBI
U3MEpPEHHs MOIIHOCTH B CMEKHOM KaHaje M KaHaJe IMOCIe CMEXHOIO, MJIH METOJ CIEKTPaIbHON MacKH
OoB, onucannsie B [Ipunoxxennn 1;
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4 Ipexennl uzaydenuii B o6aactu OoB st mepenarynkos B quanasone ot 9 k' go 300 I'Tu?

YTO CHEKTpajbHbIE Mpeeibl, ONpeAeTeHHbIe B HacTOsmeNH PexoMenaum, JOMHKHBI pacCMaTpUBATHCS Kak
o01mue mpeelsl, KOTOphIe, B 001IeM citydae GOpMUPYIOT HaMEHEe CTPOTHe Mpeelbl U3IydYeHHsl B 001acTH
OoB, ycnemnHo ucnonp3yeMble B KAUeCTBE PErHMOHATIBHBIX WM HAIIMOHAJIBHBIX HOPM. DTH Ipenenbl HHOTAa
Ha3bIBAIOT YHMCTHIMU Oe30IacHbIMU IpeaenaMu. OHM MpeTHa3HAYeHbI 715 HCIIOJIb30BaHuUs B MOJIOCAX, TE HEe
TpeOyeTcsa Oojiee CTPOTUX MPeNesioB AJ 3alIUThl KOHKPETHBIX MPHJIOKEHUH (Hampumep, B 001acTsX, TIe
IUIOTHOCTH MEPEaroIero 000py10BaHus OYEHb BHICOKA).

VYuauteiBas 310, U3IydeHust B ooxactu OoB, KOTOpbIe MODKHBI MPUMEHATHCS K IepeJaTInkaM B Hana3oHe
ot 9 xI't mo 300 I'T'1, ciegyeT orpaHNYMBaTh, Kak yKa3aHo B Tabnwuie 2.

[Ipumenumocts Pexomenganuiit MC3-R SM.1541 u MC3-R SM. 1540 onuckiBaercs B [lpunoxenun 14.

AIMUHUCTpAINH JTOJDKHBI TTOJIEPXKHUBATh Pa3paboTKy 0ojiee KOHKPETHBIX HMPENEeNIOB M3IIyYeHHUs] B 00JacTH
OoB st ka0l CHUCTEMBbI M B KaXIOW TOJIOCE YacTOT. DTU MpPENeNbl YUTYT peallbHble MPUIOKEHUS,
MOJIYJISIIIMIO, BO3MOXXHOCTH (PUIBTpalMM CHCTEMBI W MPHUMYT BO BHUMAaHHE CHCTEMBI, padoTaromue B
COCEJJHUX WJIM COBIAJAIONIMX MOJIOCAX YaCTOT, C LENBI0 PACIIHPEHUS] BO3MOXKHOCTEH COBMECTHOM PabOTHI C
JOPYTUMH PaguoCiTyK0amMu.

[pumepsr Pexomenmarmii MCO-R, B KOTOpBIX NpUBOAITCS OoJiee KOHKDETHBIC 3HAUCHUS IMPEIEIIOB
m3nydeHuss B obOmactu OoB uIsi HEKOTOPBIX CHCTEM B HEKOTOPBIX IIOJIOCAaX YacTOT, MPHUBEACHHI B
ITpunoxenuu 4.

TABJIUIIA 2
I'pa¢uku, orpannvYuBaOIMe CeKTP U3aydyeHuii B o0aactu OoB
Kareropus ci1y:k0bl B COOTBETCTBHH
co Crartpeii 1 PP, niu Tun oGopynoBanus Macku nsityuenus
Kocmmueckue ciyx0bI (3eMHBIE I KOCMHYECKHE CTAHIIUH) IIpunoxenue 5
TeneBU3nOHHOE PaJUOBEIIaHUE IIpunoxenue 6
3BYKOBOE pagrOBEIIaHue IIpunoxenue 7
PannonokaTopsr IIpunoxenue 8
JIroGuTenbeKue CiryKObl IIpunoxenue 9
CyxomyTHas TOJBIKHAS CITy»)0a [punoxenne 10
Mopckue 1 BO3IYIIHBIC CITYKOBI [Ipunoxenue 11
®dukcupoBaHHas ciyx0a Ipunoxenue 12

CooTBeTCTBUE TpeneiaM HU3IyYeHUs, COACpXKaIlUMCs B HacTosmed Pexomenpanuu, MOXET HE
MPEeIOTBPAaTUTh BO3HWKHOBeHHWE ToMeX. ClieZloBaTeNnbHO, COOTBETCTBUE CTAaHIAPTy HE OTMEHSIET
HEOOXOIMMOCTh COTPYAHHYECTBA MPU CO3MaHWUU M PeaHu3alfiil HHXEHEPHBIX PEHIeHHH Mpo0JIeM BpeITHBIX
oMex;

5 Apantanus Mmacok OoB, npeacrasieHHbIX B [Ipuiioxkenusx 5—12 a7 caydaeB y3KONOJIOCHBIX
H IHPOKOIOJOCHBIX CHCTEM

a) 4TOOBI B TEX CIIy4asx, KOTJla HeoOXoIuMasi IIUPUHA MOJIOCHl By MeHbIlle B;, KaK OMpPEISIICHO B
Pexomenmariuu MCD-R SM.1539, macka OoB Opmma u3MeHeHa 1O MacmTa0y. DTO MOXKHO
BBITIOJTHUTE, 3aMCHUB By Ha By

2 Tlpenensl usnydenuit B o6macty O0B NpUMEHSIOTCA K HeXenaTelbHbIM H3MydeHHsM (kak k OoB, Tak u K

noOOYHBIM H3JTy4eHHsM) B oosactu OoB.
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b) B TeX CiydYasX, Korma HeoOxoaumas IIHpUHA ToJockl By Oonbme By, Kak ONpeneieHo B
Pexomennanuu MCO-R SM.1539, 3HaueHue By OCTaBIsATh HEU3MEHHBIM IPH HCIOJIb30BAHHUU
Macku OoB, HO Macka nomkHa ObITh 0Ope3aHa. CooTBeTcTBeHHO, Macka OoB Oyner mpumeHnMa
TOJIbKO B uamna3one ot 50% Benuuunsl By 10 (150 + 100 By/By)% BenuuuHbl By.

6 MeToabl U3MepeHui

9TOOBl HMCHOJB30BAINCH HCIIONB30BAaThCS MeToAbl m3Mepennii OoB, moapoOHO omucaHHBIE B
[Ipunoxenun 13.

Ipunoxenue 1

MeToabl 1J1s onpeae/ieHisi COOTBETCTBHS MpeaeaamM udjiaydenunii B oosiactu OoB

JJ1st KOMTMYECTBEHHOTO ONPEAENICHUS SHEPTUU BHETIOJIOCHBIX U3IYYEHUI MOTYT UCIIONIB30BAThCS JBA METOIA.
B pasnpene 1 omucaH mMeToj, OCHOBaHHBIA Ha M3MEPEHMHM MOIIHOCTH B cocelHeM KaHaie. B pasmene 2
paccMaTpuBacTCsa METOJ OICHKH, OCHOBAHHBIM Ha OIpEeaACICHNN CHeKTpaHBHOﬁ INIOTHOCTU MOIIIHOCTHU B
obmactu OoB.

1 MeTOIl, OCHOBAHHBIA HA MOIIHOCTH B COCEJHEM KaHaje H KaHaJie, pacCiioJOK€HHOM I10cCJj1e
coceaHero

JanHas MeToaMKa OCHOBaHA Ha KOHLIETLNHU, onpeneiaeHHol B Pekomengarmun MCO-R SM.328 — CrexTpsl u
mMpUHA TONoC u3nydeHud, 1. 1.12, W mpuoOpena NOMyIAPHOCTh Oiarogaps HATUYAIO Ha PHIHKE
CIIEKTPOAHAIIN3ATOPOB C BO3MOXKHOCTSMH ITU(HPOBOM 00paOOTKH, KOTOPHIE MOTYT BBIOIHATH MH(PPOBOE
WHTETPUPOBAHUE B TIpe/eiax ONpeIeICHHON MOJIOCH YacTOT.

[Ipenen nomycTuMol MOIIHOCTH H3NTydeHHs1 B o6nacTu OoB MOXHO onpenenuTs U3 MpeaesioB, HaJIOKEHHBIX
CIEKTPaJIbHOI MAacKOH JOIMYCTHMbIX BHEIOJOCHBIX W3JIy4YEeHUH, IyTeM HHTETPUPOBAHMS OIMCHIBAIOLIETO
rpa@uk Mackd MaTeMaTH4YeCKOro BBIPAKEHUS II0 OINpeaeieHHoil mosioce dwactoT. [lpumep Takoro
npeoOpa3oBaHus MpuBecH B JlonoaHeHun | A7 mpuMepa MacKy U3JIy4eHHsl, UCIIONb3YEeMOI B CyXOMyTHOR
MOJBIKHOU CITy0e, KOTOpas U ABJSIETCS OCHOBHBIM IIOJIb30BaTENIeM 3Toro merona. CpaBHEHHE NpeAesoB,
OIIPEIENICHHBIX TAaKUM 00pa30M, C peaJbHbIMU INpEeNaMH, YTBEPKAECHHBIMH B CTaHIApTax IMOABHKHOU
CITy>KOBI, TIOKA3bIBAET, YTO Ha MPAKTHKE B MOJBWKHOH PagMOCBSI3H, B LENAX JOCTHKEHUS 3PPEKTHUBHOTO
UCTIOJIb30BaHMS CIIEKTPA, YCTAHOBIICHBI MPEEIIbl, CYIIECTBEHHO 00Jiee CTPOTUe, YeM T€, YTO BBIYHCIISIOTCS
13 MacKH BHETIOJIOCHBIX M3JIy4YEeHUH.

OmHUM U3 KITIOYEBBIX MMPEUMYIIECTB 3TOT0 METOJa B MOJIXOE I OMPEACISHHOM MOIOCH YaCTOT, SIBISICTCS
TO, YTO TOT e camblii moaxoh ompexaeneH B Pexomennauuu MC3-R SM.329 s mpenenoB MOIIHOCTH
M3ITy4eHHs B 00JIACTH TTOOOYHBIX M3ITyUEHHH, paCIONOKEHHONH OTHOCUTENFHO JaJIeKO 0 PaAHOYacTOTHOMY
CIEKTPY OT MPUCBOCHHOM IOJIOCHI YAaCTOT MepeAaTyrKa (T. €. KaHanua).

JpyruM mpeuMyniecTBOM SBISETCS TO, YTO STOT METOJI CIIOCOOCH YIIPOCTHUTH YITPABICHUE UCTIOIh30BAHUEM
4acTOT, ©CJIM BBIOpaHa STAJOHHAs I10JIOCA YaCTOT, CPaBHUMAsl C IOJIOCOH, NMPUCBOCHHOW INPHEMHHUKAM,
paboTaromyM B KaHallaX COCETHMX IO OTHOIIEHHWIO K ITOJIOCE YacTOT IMepenaTdrka, TaK Kak 3TO BEOeT K
0osee 3(P(HEKTHBHOMY HCIIOJIB30BAHUIO AJIEKTPOMArHUTHOTO CIEKTpa. DTO MOXKET OKa3aThCsid OCOOCHHO
Ba)KHBIM B YCIIOBHSIX PacIpe/IeIeHns CIIEKTpa JJIsl HOBBIX KaHAJIOB IIPH "TiepepacipeieleHny” 4acToT, KOTr/ia
Onmm3Koe pa3MelleHHe KaHAJlOB B PAclpeleleHHON I0JI0ce YacTOT TPUBOAAT K HEOOXOIUMOCTH
KOOPJMHAIIMKA YAaCTOTHBIX IMPUCBOCHUI C YYETOM PACCMOTPEHHUS HE TOJIBKO COCEIHUX KaHAJIOB, HO H
COBMEIICHHBIX KaHAJIOB. DTOT METOJ[ TAaKXKe SBJISACTCS YIAOOHBIM CPEJCTBOM OICHKHM BO3MOXHBIX MOMEX
MEXy IBYMS Pa3UYHBIMH METOJAMU MOIYJISAIMH, UCTOIb3yEeMBIMH B COCEIHUX KaHajaX WM TOJOoCaX.
OTOT MeToA J0Ka3aJl CBOIO NMPUMEHUMOCTH NMPH IUIAHWUPOBAHWW YACTOTHBIX paclpeieleHHid B Pa3iIHIHBIX
CTpaHax B LETSAX OMPEIEICHUS COBMECTUMBIX TEXHOJOTHI W HANpaBIICHUU JIMHUU CBS3H, KOTOPHIE MOTYT
COBMECTHO paboTaTh B COCEHHX IOJI0CaX YacTOT.
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1.1 HN3mepsiemble mapameTpbl

HSMepHeMBIe nmapaMeTpbl — O3TO MIHPHUHA 3aHUMAaeMOM IIOJIOCHI U CpeaHsdass MOLIHOCTb HU3JTY4YCHUA B
HECKOJIBKUX ONPCACIICHHBIX JHalla3oHax. I[J'Ii[ BCE€X MOJIOC YaCTOT, B KOTOPBLIX IMPOBOAATCA HU3MCPCHUS,
HCIOJIB3YKOTCA OAUHAKOBBIC MTAPaMETPhl MOAYJIALUUA.

MaxcumanpHOe 3HadeHne 99% MOIIHOCTH B 3aHUMAaeMOW ITOJIOCE YacTOT, JOITyCKaeMoe OMpeaeIeHHON
MAaCKOM M3JIy4eHUI, MOKET OBITH ONPEAEIICHO B PE3YJIHTATE pacdeTa pa3sHUIIBI 0 YACTOTE MEXKIY YPOBHSIMU
¢ ocmabnenueM 23 nb mis 060t Macku N3TyUYSHMSL.

1.2 Enunuubl u3mepeHus

EnvHUIB n3MepeHns MOIHOCTH — T€ )K€ CaMble, YTO UCTIONB3YIOTCS ISl M3MEPEHHST H3ITyYeHUH B 00JacTi
NOOOYHBIX M3IMy4YeHHH, Kak omnpeneneno B [lpunmoxkennn 1 x  Pexkomenganmm MC3-R SM.329
(mst GONMBIIMHCTBA W3MEPEHUN OmpeneieHa CpemHss MOMTHOCTh). COOTBETCTBYIONHE KOA(D(OHUITMESHTHI
npeoOpa3oBanus (Oosiee moapoOHO paccMmorpeHHbie B 1. 1.1.1 u 1. 1.1.2 Tlpunoxkenus 13), mOJKHBI
HCTIONB30BaThCs TSl KOPPEKTHPOBKU PA3THUUA MEXKIY:

- METOJAOM ACTCKTHPOBaHUA, MCIIOJIB3YEMOI'0O B aHaJIM3aTOpPE€ CHUI'HAJIa, MNPHUMEHACMOM I
I/I3MepCHI/II71, U METOJAOM ACTCKTHUPOBAHUWA, OIIPCACIICHHBIM U1 JAHHBIX IIPCACIO0B; a TAKIKE

- paspeniaroriell CrmocoOHOCTBIO MO TMOJIOCE YacTOT (WIIBTPA, BXOJSIIETO B COCTaB aHAIU3aTOpa
CurHajia, HOpUMEHACMOTIO JJIsd I/ISMepeHI/Iﬁ, n MCETOJAOM ACTCKTHPOBAaHHA, OIIPCACICHHBIM JJIA
JIAHHBIX MTPE/ICITOB.

1.3 Iosnochl u3MepeHus

Ha pucynke 3 rpadudecky mokazaHbl ONHCAHUS CIEAYIOMHX IPYT 32 JPYTOM MOJIOC.

PUCYHOK 3
IToJiochl M3MepeHHsI MOUTHOCTH
Tlonoca TTonoca
SKH. HUMAaEeM: SKHAS

oo | Moo | oroca

CMEKHOM CMEXKHOM
: i i i f Yacrora
Jo= 21, o= S Jo ot Jot2fy
/.; PACCTOSIHME MEYKly IPUCBOCHHBIMH 4acTOTaMU SM.1541-03

1.3.1 CMexHaq moJioca

Janee ommcaHBl CBOHCTBA ITOW IMOJIOCHI, KOTOPHIC IMO3BOJSIOT HCIIOJIB30BAaTh HECKOJIBKO CIIOCOOOB ISt
OIICHKH BEJIMYMHBI MOIIHOCTH TIOMEX, KOTOpask MOKET OBITh BOCIPHHSITA MPUEMHUKOM COCEIHETO KaHaa.
MOIIIHOCTE B 3TOM ITOJIOCE HA3bIBAETCS MOIIHOCTBIO B CMEXKHOM mojioce 9acToT (ABP).

1.3.1.1 PacnosoxkeHnne cMeKHOM MOJIOCHI YaCTOT

IlenTp 3TOi MONOCH! PacMOI0XKEH B LEHTPE MPUCBOECHHOM MOJIOCHI YaCTOT, CMEXHON OTHOCUTEIBHO MOJIOCHI
YacTOT, PACTIPEICICHHON NEPEIaTINKY .

B HauXyauieM CiIyvac dTa IOJIoCa pacroiaractcs Cuie ommke K NnepeaaTiyruKy Ha BCJIMYHUHY AOITYCTHUMOI'O
yXo04a 4aCTOThI IEpEAATUNKA TUIFOC JONIINIEPOBCKAA pa3HUIla 4aCTOT.

1.3.1.2 HIupuHa cMeKHOM M0JI0CHI YACTOT

Ee mmpuHa paBHa 3KBUBAJEHTHOW IIMPUHE LIYMOBOW IIOJIOCHI IPUEMHMKA B COCeIHEM KaHaie. Ecim 310
3HAYeHHE HE M3BECTHO, TO BEJUYMHA "MO YMOJTYAHHIO" IOIKHO OBITH PAaBHO 3aHMMAeMOH IOJOCE YacTOT
nepefaTInKa.
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1.3.2 ITojioca 9yacToT MOCae CMEKHOM

LleHnTp 3TO# MONOCH OTHOCUTENHHO CMEXHOW TOJOCHI YacTOT PACIONIOKEH Tak jkKe, KaK IIeHTP CMEeXHOU
MIOJIOCHI PACMOJIOXKEH OTHOCUTEIHHO MPUCBOCHHOM MOJIOCH 4acTOT. Ee mumprHa paBHa LIMPHHE CMEKHOU
MIOJIOCHI YACTOT.

B Hekoropheix cimyx06ax (Hampumep, UM paguoBemianne) KaHAIBl Ha3HAYAIOTCS IyTEM YepPelIOBaHUS ABYX
MIepEMEHHBIX Ha0OpPOB IUIAHOB Pa3MEIIECHUS NMPUCBANBAEMBIX IOJIOC YACTOT, TAK YTO ATa IMOJIOCA SBISCTCS
OIIEHKOH MOITHOCTH TIOMEXH, KOTOpas MOXKET IoMajaTh B TNPHUEMHHK, HACTPOCHHBIH Ha COCEIHUH
pa3pelieHHbl  KaHal. MOIIHOCTh B 3TOM II0JIOCE HAa3bIBA€TCS MOIIHOCTBIO B IIOJIOCE YacTOT,
pacmooKeHHOM 1ociie CMEXHOM.

B Hauxyaqmiem ciiydac IICHTpP 3TON IOJIOCHI paciojaaracTcs ommke K nepeaaTynKy Ha BCINYUHY
AO0OIMYCTUMOI'0 yXoOoJda 4YaCTOThbI HNEpCAaTUHUKa IIIIHOC HOHYCTHMBIﬁ yXO04 4acTOThl NPHUEMHHUKA B COCCAHEM
KaHaJIC IUTI0C JOIMIIICPOBCKAasd pa3Hulia 4aCToT.

1.4 OTHollIeHHe MOIITHOCTH B cMe:kHOii moJioce (ABPR)
ABPR Brruncnsiercs cnenyrommmM o0pa3oMm:
— B eguHHLax MoiHocTH ABPR = P/P g,
- B neruoenax ABPR =P — P, (nb),
rae:
P:  cpemHss MOIIHOCTH NEpEIaATINKA;

Padi CpeaHsAd MOIIHOCTD B CMEXKHOM MOJIOCE YaCTOT.

OTH BBIYMCIICHUS BBINOJIHAIOTCS aBTOMATHYECKH KaK OOBIYHBIE [EHCTBUS HAa MHOI'MX COBPEMEHHBIX
CIIEKTPOAHAIM3aTOPaxX, 000PYJOBaHHBIX CpeICTBaMH IU(YPOBOI 00pabOTKU CUTHATIA.

KoHnenuus u3MepeHuss MOIIHOCTH B TOJIOCE COCEIHEr0 KaHaja MOXET OBITh pacIlMpeHa JI0 COCEIHUX
MOJIOC B pacOpele’IeHHON MOJI0CE YacTOT, KOTOpas mpocTupaercs N pa3 Janbliie, YeM CMEXHas IoJioca, TIe
N — 11e710€ 4HCiI0, Ha KOTOPOe YMHOKAETCs IPUCBOCHHAS Tojioca 4acToT. i 00o3HaueHus momHoctd OoB
U3IIy4YeHHs] B N-OM CMEKHOM KaHaje CIeIyeT UCIIONb30BaTh ABPRy.

2 Metox macku OoB

JlarHas MeToIMKa OCHOBaHA Ha KOHIICTIIHH, onpeneiaeHHol B Pekomermanmn MC3-R SM.328, n. 1.10.

2.1 HN3mepsiemble mapamMeTpbl

ChiekTp mepenaTyhka CleAyeT U3MEpSATh, UCIONB3Ys HM3MEPHUTEIBHYIO TMOJOCY B COOTBETCTBUH ¢ M. 1.7
pasnena pexomendyem, 1 TpeOyeTcs BeIpaxath B enuannax dBsd, dBc nimu dBpp.

2.2 JAunana3oH usmepeHuii

W3mepenust TOKHBI BHIMONHATLCSA B 001actu O0B, KOTOpast JeKUT MEX/y TPAHUICH MPUCBOCHHOM MOJIOCHI
9acTOT W TpaHuUIlell Mex Iy 00acTsIMHU BHEMOJIOCHBIX (O0B) 1 MOO0YHBIX M3 TyUeHUH.

2.3 Macka OoB

B cootBerctBum ¢ Ilpumeuannem 1 B m. 1.10 Pexomenmammn MCDO-R SM.328, macka He orpaHu4MBaeT
U3Iy4YeHUs] BHYTPH HEOOXOAMMOW IIMPUHBI MOJIOCHI, ITOCKOJIBKY OHA NMPHUMEHUMa TOJIBKO B obnmactu OoB
CIIEKTpA.

[NPUMEYAHUE 1. - B mnpenenax ob6mactt OoB, MOTryT CyIIecTBOBaTh CIIEKTpalbHBIC IJHHHUH C YPOBHIMH,
npeBpiratoimumMu Macky OoB. Macka, koTopas IONMyCKaeT HaJIW4YHe TaKUX OTHENBbHBIX CIEKTPOB, MOXET OBITh
HEO0CTaTOYHO cTporoi. Cie0BaTebHO, MOKET HOTPEOOBATHCA PACCMOTPETH ATl HEKOTOPBIX BHJIOB U3JIyUCHUH TaKoH
MOJX0J, KOTOPBIN IO3BOJISI ObI CYIIECTBOBaTb OTPAHWYEHHOMY YHCIIy CHEKTPAJIbHBIX JMHUM C YPOBHSMH BBIIIE
Macky; OTH CIELUaJbHbIE IPENeNbl, NMPU HEOOXOAMMOCTH, ONPENEISIIOTCS B COOTBETCTBYOUMX [IpunoxeHusx,
KacarolUXcsl KOHKPETHBIX CIYXKO0 palioCBsI3H.
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Jlonosnenue 1
k [Ipunoxenuro 1

IIpumep pacuyera 10MycTUMOr0 OTHOIIEHUs MOIHOCTH O0B
U MpeeioB MOIIHOCTH U3 JonmycTuMoii Mmacku OoB

1 BBenenune

WnTerpupoBanne macku OoB M0 KOHKPETHOMY AMAIa30HYy YacTOT TO3BOJISIET PacCYMUTaTh MaKCHMalbHO
JOMYCTHUMYIO MOITHOCTE B oOnact OoB B monoce, KOTopast pa3pelieHa MacKol, U CITy>KUT JJISL CBSI3U JIBYX
METOAOB, PUMEHSEMBIX Ul OrpaHWYCHUs] M3IydeHui B obmactu OoB. DTa B3aMMOCBS3b MOXET OBITh
paccunTaHa ¢ MCHOJb30BAaHHEM JIMOO IHUCKPETHOTO METO[a, JIMOO HempephIBHOrO MeToxaa. llepBriii MeTox
MoJIenupyeT (YHKIIMOHHPOBAHKUE CIIEKTPOAHAIM3aTOpa WIIM BEKTOPHOTO aHAM3aTopa CUTHANA, TOTJA Kak
MOCTIEOHUNA METOJ| TpeACTaBJIsIeT COOOH YHMCTO MaTeMaTHUYeCKHH moaxoj. bmaromapst BO3MOXKHOCTSIM
IM(POBBIX TEXHOJOTHH, CETOAHS TH BO3MOXKHOCTH JOCTYITHBI BO MHOTHX MOJEJSX IMPEICTaBICHHBIX Ha
pBIHKE cIlekTpoaHanmn3atopoB. O0a wMeTofa MeHCTBUTENBHHI W JAIOT OAWH W TOT JK€ pe3yJibTar
C HE3HAYUTEIFHBIMH PA3ITUUUSIMHE, KaK Oy/IeT MOKa3aHo B MMOCIICYIONINX MPHUMEPAX.

B mnpumepax Oyzaer wucnonb3oBaThcs ¢Gopmyia s MUGPOBBIX H3IYyYEHHWH, ONMUCAaHHAs B Ta0muie 3,
WCTIONb3yeMasi BO MHOTHX CTpaHaX, KOTOpas MHOTJa Ha3blBaeTcs Mackoi mimydeHus G. B sTom mpumepe
pacCUMTHIBaeTCI CyMMapHas MOIIHOCTH B cocemHel mojoce mupuHou 25 k['m. IlpocTeie m3MeHeHUs
JMara3zoHa UHTErPUPOBaHUS MO3BOJISIET BECTU PACUETHI IJIs APYTUX 3HAYEHUI IIUPHUHBI ITOJIOCHI.

TABJIMIIA 3

YpaBHeHus ocalJieHus N1l MACKHU u3i1ydeHust G
(MCTIONB3YIOTCS B HEKOTOPBIX CTpaHax Ul HETOJIOCOBBIX NepelaTYUKOB, paOOTAIOLINX
¢ pasHocoM kaHanoB 25 xI'i1 (Ha ocaoBanur RBW = 300 I'm))

Mpenesnl ocnadaeHus

HaMNma3oH 4acToT
A )

Sklu<|fd| <10 k'u 83 log ( fd/5)

10kl <|fd|<2,5x ABW MeHblee u3 cienyroumx 3HaueHui 116 log
(fd/6,1) nb, wu 50 + 10 log (P) nb, unu 70 b

ABW:  paspenienHas mosoca 4acToT (00JbIe 100 MUPHUHBI 3aHUMAaEMOH TOJI0CHI, 100
HEOOXOMMOM IIUPHHBI MOJIOCHI).

1d. CIBHT YaCTOTHI OTHOCUTENHHO HecymeH (kI ).
RBW:  srasoHHas moioca 4acToT, B KOTOPOU OIpeesieHa MOIHOCTh 3TydeHus B odmacti OoB.

[lepepriBel B popmyiie, onmchIBaromield Macky (T. €. TOUKH pa3phiBa) nepenatauka ¢ P =1 Bt Bo3HuKaror,
KaKk BHIHO W3 TaOmuiel 4 w pucyHKa 4, TPUBOAS K HEOOXOIMMOCTH WHTETPHUPOBAHHS B HECKOJIBKHX
JUara3oHax.

TABJIULIA 4

Toukm pa3pbeiBa B Macke BHeNOJOCHBIX n3ay4dennii (OoB) G
(n1ss RBW =300 I'n)

CaBur 4acToTbl OTHOCHTEJILHO Hecyleil Ocadenue
(xI'm) (nb)
12,5 36,14
16,46 50
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Macka G rpaduyecku mokasana Ha pUCYHKE 4.

PUCYHOK 4
Macka uzinydyenusi G (Ha ocnoBe RBW =300 I'n)

—
o

g 8
e
/

[Mosoca cmexHoro kanana (25k[1r)

Ocnabnenne (nb)
B
(w)

[
()

60

70
-5 0 5 10 15 20 25 30 35 40 45
CnBur vacToTsl oT Hecyen (KI1r)

Macka u3nydeHus SM.1541-04

2 JAuckpeTHbId MeTOX

Oto — mpumep ans 1-BaTTHOro mnepeiaTdyMKa, W Aajiee NMPHUBEICHBI YCJIOBHbIE 0003HAUYEHHs, KOTOpBIC
UCTIONB3YIOTCS B KOMIIBIOTEPHOH mporpamme Uil IOACYETa pe3yibTaToB. B 3TOH Macke umeercs
MIEPEXOIHBIA Y4acTOK B CEpeIMHE CMEKHOW IMOJIOCH YacTOT M 2 MepeMelleHHs] TOYeK pa3pbIBa OT LIEHTpPa
W3TYy4YeHUs,, KOTOpBIE AOJDKHBI OBITh ompeneneHbl. [lepBas — 3TO 3aBUCSMas OT YPOBHS MOIIHOCTH
nepeAaTyrka TOYKa pa3pbiBa, B KOTOpOi ocnabienue gocturaetr BenuuuHbl 50 + 10 log (P) nb, roe P —
MOIIHOCTh TiepenaTunka (Br). Bropas — »T0 TOuka paspeiBa, B KOTOpo#l ocmabnenue paBHo 70 nb. s
Omkaiieil K N3Iy4eHHI0 YacTU CMEXHOM I0JIOCHI 4acToT, GopMyJia OCJIAbICHHUs, 3aBUCAIIEIO OT YPOBHS
MOITHOCTH JUIS HCIIONB3yeMOTOo B TMpUMEpe MAacKH OCHalJICHUs CIEeKTPabHON IUIOTHOCTH MOIIHOCTH,
npuBeneHa B ypaBHeHuu (1), Torma kak ypaBHeHHe (11) comepHT 3aBHCALIYIO OT YPOBHS MOIIHOCTH
¢dbopMmynny Iuid AMana3oHa 4acTOT, HauOoJiee YAAJICHHOI'O OT COOTBETCTBYIOLIEH 4acTOTHI TOYKH Pa3phiBa.
st ompenenenus CyMMapHOH MOIITHOCTH B CMEXHOM IOJIOCe, HEOOXOTUMO CyMMHPOBATH MOIIHOCTH B
000UX yJacTKax.

B nocnenyromux ypaBHeHUsIX 0003HaueHue =" o3Hayaet "onpexaenseTcs Kak", a o6o3Hauenue "[ |", koraa
HCTIONB3YETCS B MATEMATHYECKUX BBIPAKCHHSX, 0O3HAYaeT "HE BPEMEHHbIH, a COTJIACOBAHHBIN TEKCT'.

YpaBHeHue 1 ociabiIeHM Ha ObKaiIeM ydacTKe B HacTosIIeM J{onoTHEHHH UMEET BU:

AN(fd)=1161log (fd /6,1) 1B, (1)

rae fd — cnsur 1o gactote (kI 1) OT eHTpa U3ITydeHusI.
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Juis Toro 4ToOBI OMpPENeNUTh MOIIHOCTh B CMEXHOW IOJOCE YacTOT, He0OXOauMo mpeodpa3oBarh 3TO
siorapuMUYECKOE MPEICTABICHUE JOIMYCTUMBIX MPECIIOB CIIEKTPAIBHOM MIIOTHOCTH MOIIHOCTU U3TyUYCHHUSI
B JIMHEWHOE IPEJICTaBJICHUE, TaK, YTOOBI MOXHO OBUIO BBITOJHUTH MHTEIPUPOBAHHE WM CyMMHPOBAHHE
ocnabIeH sl T0 CMEXHOHN TOJI0Ce YacTOT, C UCTOIB30BaHUEM:

an( fd)=10"ANUDN0 )

Juisg Toro 4ro0bl ONMpeAenuTh MOIIHOCTh, OTPAaHHYEHHYI0 MAacKOW, ocialieHne cleayeT CyMMHPOBATh IO
pPaBHBEIM HHTEpBaIaM, KOTOPBIC, B CBOIO OYEpEhb, PABHBI PA3PEIICHHUIO 0 MOJIOCE YACTOT, OMPEICIICHHOMY B
cnenuduKay Ha U3MEPSHHUS MacKU U3TydeHus (T. €. U(POBOE UHTETPUPOBAHUE) 10 MOJIOCE YaCTOT, JIJIS
KOTOPOH BBINIOJHAETCS OLICHKA. J{J1s1 3TON MacKu:

RBW =0,3 k[ 3)

CMEXHasg Tojoca — 3TO MNpUCBOEHHass mojoca mmpuHoi 25 k. LIeHTp CMeXHOH MOoJOCH YacToT
pacmoyoXeH OT IIeHTpa MPHUCBOSHHOHN IMOJIOCHI Ha paccTosHuU 25 kl'1, TakuM 00pa3oM, CMeXHas Ioyioca
Ha4YMHAETCS Ha paccrosHum 25 — 25/2 =12,5 k['11 OT IIeHTpa MPUCBOCHHOW TOJIOCHI M 3aKaHYUBACTCS Ha
paccrosaun 37,5 x['m. OgHako TpeOyercst peryiIupoBKa, paBHAS IMOJIOBHHE pa3pelIeHus 10 MOJI0Ce YacTOT
¢wibTpa U1 MPEIOTBPALICHUS TMOSBICHUS SHEPTHU 3a TpeAeiaMd COCEAHEH MOJOCHl YacTOT, MOITOMY
CYMMHUPOBaHHE MOIITHOCTH JOJDKHO HauMHATHCA B Touke 12,5 + 0,3/2 = 12,65 xl'm. YacToTa TOUKH pa3phiBa,
3aBUCSINEH OT YypOBHA MOIMHOCTH Iepefarynka (fb) omnpexpensieTcss TPy MOMOIM NpeoOpa3oBaHUs
ypaBHeHus (1) k Buay:

fh=6,1 % 10[(50+1010g(P)/116)] @)
=6, .

st mepenatanka P = 1 BT Touka paspsiBa 50 gb nexxwur B Touke 16,46 xI'1. Touka paspsiBa 70 1b, koTopas
OTHOCHTCSI TAKXK€ KO BCEM repeaaryrkam MoiHocThio 100 BT u Gonee, nosiBiisiercs Ha yacrote 24,48 kI .

Oca0yiecHue MOIHOCTU B ONIDKAHMIIEM y4acTKe CMEXKHOH MOJOCHI YacTOT MOXHO OIPEACIUTh IyTEeM
CYMMHUPOBaHHS TI0 JAWAIMA30HY CIBHTOB IO dyactore oT 12,65kl mo 16,46 k', KOTOp®IA moOCe
perynupoBaHus PEACTABIISETCSA BEIPAKEHUEM:

fd =12,65;12,95;...;16,31 Kkl . (5)

Jlorapudmudecknii BUI MacKd W3ITyYCHHUS B OJDKaMIIEeM ydacTKe CMEKHOH TOJOCH YacTOT TOKa3aH Ha
pucyHke 5:

PUCYHOK 5

Macka oc1adsieHus1 Vsl 0JIMZKHEr0 y4acTKa U3JIyYeHus B cMexxHoi noJoce (dBc)

=30

\\\

12 13 14 15 16 17
Jd (<T'ax)

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

PUCYHOK 6

PacnpenesieHre MOIHOCTH U3TyYeHHs JJIsl OTMKHEr0 Y4acTKa M3/Iy4eHHs] B CMe:KHOI moJioce

-3
10

— ~
2 ~—
S x&\
S
10—5 \\
12 13 14 15 16 17
Jd (&' SM.1541-06

CymMmapHasi MOITHOCTh B CMEXKHOM ITOJIOCE YacTOT O OTHOIIEHWIO K CyMMapHOW MOIIHOCTH W3ITy4YSHHS —
9TO OTHOILIEHHE, KOTOPOE OMpEeNeNseTcs MyTeM CYMMHUPOBAHHS MOIIHOCTH B CMEXKHOH MOJOCE YacToT,
MMOKa3aHHOW Ha PUCYHKE 6, C MCIIOIh30BAHNEM CIIEAYIONIETO YPaBHEHUS:

abprn:=_an(fd). (6)
1
DTO COOTBETCTBYET BHIPAXKEHUIO:
abprn = 8,99 x 107, (7

DTO BEIpaKEHNE MOXKET OBITh TIPe0Opa30oBaHO 0OpPATHO B IIPeIes OCIA0ICHUS MOIITHOCTHA B CMEXKHOM TT0JIOCE
yactoT (1b), ucnomnn3ys:

ABPRN =10 log (abprn), (8)

YTO PaBHO:

ABPRN = —30,46 1b. )

Qopmyna st mpuMmepa Macku ocnabnerus psd B yJAIEHHOW YacTH CMEXKHOH TOJOCHI 4YacTOT st
nepejiaTyuka MOIHOCThIO 1 BT nmeeT Buj:

AF(fd)=50+101og (1) b, (10)

r/ie fd — CIBUT 110 Y4acTOTE OT eHTpa u3nydeHus (kI ).

st Toro 49TOoOBI OMpENEINTh MOIMHOCTh B CMEXKHOHM IIOJIOCE YacTOT HEOOXOIUMO MpeoOpa3oBaTh 3TO
norapuMuyeckoe npeacraBiacHus psd U3TydeHUs B JIMHEHHOE MPEACTaBICHUE, TIO3TOMY MOIIHOCTh MOYKET
ObITh MHTETPUPOBAHA WM CYMMHPOBAaHa 110 JIMANA30HY YacTOT CMEKHOW TIOJNOCHI 4YacTOT, C
HCII0JIb30BAHUEM

—AF(fd)

af (fdy=10 10 (11)
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i Toro 4TOOBI ONpEeNeNnTh MOIIHOCTh, OTPAHHYUBAEMYI0 MAacKOW, MOIHOCTh CJIEIyeT CyMMHPOBATh Ha
PaBHBIX WHTEPBajaX, KOTOPBIC PaBHBI Pa3PEIICHUIO IO IMOJIOCE YACTOT, ONPEACICHHOMY B CHEIM(UKAIMH
JUTSL I3MEPEHUI MacKu U3nydeHus (T. €. U poBOe MHTETPUPOBAHKE) IO TIOJIOCE YaCTOT, B KOTOPOH BEJeTCS
oIeHKa. J{J11 3Toi MacKu:

RBW =03 Kl . (12)

3aTeM MOXKET OBITh PACCUMTAHO OTHOIICHHUE Ipejiesia MOIIHOCTH B CMEXKHOH TOJI0Ce YacTOT K CyMMapHOM
MOIIHOCTHY M3ITyYeHUs IyTeM CyMMHPOBaHUs oclabieHus B AuamazoHe ot 16,46 k[ no 37,5 x['m, koTopsiid
TIOCJIE PETYIUPOBKH MPEACTABISIETCS B HACTOSIIEM JlOTTOTHEHUH B BHIIE:

fd =16,61;1691;...;37,35 kl1x . (13)

Macka AT YAAJICHHOI'O Y9aCTKa U3JTYUCHU B CMEKHOH I10JIOCE J'IOFapI/I(bMI/ILIeCKI/I IIOKa3aHa Ha pUCYHKE 7.

PUCYHOK 7

Macka oc1adaeHus 151 yIaJeHHOT0 YYacTKa H3JIy4eHHus: B cMe:xkHoii mojioce (dBc)

49,95
3
= 50,00
<
50,05
15 20 25 30 35 40

Jd (xI'n) SM.1541-07

Cymmapnass ABP mo oTHOIIEHHIO K CyMMapHOH MOIIHOCTH W3Iy4eHHUs] NPEACTaBIIsieT COOOH OTHOLICHHE,
KOTOpOE OIpeneisieTcs CyMMHPOBAaHHEM MOIIHOCTH B CMEKHOH II0JIOCE YacTOT C HCIIOJIb30BaHHEM

clemyromux GopMyIr:

abprf = af (fd). (14)
7d
OT0 paBHO:
abprf = 7x107* (15)
" OLICHUBACTCS KaK:
ABPRF = -3155 b . (16)

CyMmMapHasi MOLUTHOCTh — 3TO CyMMa pe3yJIbTaTOB, OJYyUYEHHBIX B ypaBHEHUX (6) u (14):

abpr = abprn + abprf , a7
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YTO PaBHO:
abpr = 15991074, (18)
JT10 Ipeobpazyercs B:
ABPR :=-10log (abpr) b, (19)
YTO PaBHO:
ABPR =27,96 b . (20)

Taxoe ocnabneHue ycranasiauBaet Beinuuny ABPR; = +30 nbm — 27,96 nb, 1. . 2,04 nbm.

3 HenpepbIBHBIH MeTO

Kak IIpaBUJIO, B KPUBBIX MACOK H3IYUYCHHUSA HMCHOTCA JIMHEHHBIC CEIMCHTBI, U CIEKTpajibHas ILIOTHOCTb
MOIITHOCTH MOXKET OBITH npeacTaBjicHa JIMHEHHBIM YPpaBHECHUEM JIA Ka)KAOTO CETMECHTA.

Ss(f) =af +b. 21

g Toro, paccuuTaTh YPOBHHU HEXKENATENbHBIX U3TYyUYSHHH, MOMAJA0INX B CMEXHYIO TI0JI0CY, HEOOXO0UMO

HalTH OTHOLIEHHE CHEKTPOB, U3MepeHHbIX B mosioce 300, 0603HaueHHBIX Kak (, K peaJIbHON CHEeKTpabHON

IUIOTHOCTH MOIIHOCTH, 00O3HAUeHHOH Kak S. Eciau MBI mpennoiokuM, 4yTo YpoBHH MOLIHOCTH G Takxke

ONKUCBLIBAIOTCS JIMHEMHBIM BhIpakenneM G =da'f + b’, mpobiema 3aKiodaeTcss B TOM, 4TOOBI COOTHECTH
(93 ’ ’

nuHelHbie kKoddduiueHTsl @ u b pyHkun G x koapdunuentam a u b pyrakuuu S. CooTHOIIEHHE MEKIY

G(f.) u S(f.) MOXeT OBITh MPEJCTABICHO CIECAYIOLUINM 00Pa30OM:

fo+B/2
G(f,) = j S(f)df

Je=B/2

= [ ot nmongy < [T gt einolyg L [ w0y,

f.-B/2 f.-B/2 f.-B/2
fot+B/2 1 f.4BI2
- ij—B/Z oxp (k(af +) &f = —cpg [erar 1773
= exp (k(af, +b)) %ﬁ‘m (22)

rne k =In(10)/10, oo = ka/2 w f. — ueHTpambHas YacToTa MOJOCH pasperienus B. Kpome Toro,
CIIEKTpaJIbHAS TTIOTHOCTH MOIITHOCTH B JIeIMOeIaX, H3MEPEHHas 110 M0JI0Ce Pa3pelleHNs], PACCUUTHIBACTCS U3
ypaBHeHus (23) 1 paBeHcTBO KO3 duuueHToB noiydaercs B (24) u (25).

Gy (£ =10 10g (G(1))= - In(G(f) = a'f,+1f 23)

a=a (24)

b="b - l1n (Mj. (25)
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’
Ecnu @’ npubnmxaercs K HyJI10, TO YpaBHEHHUE il b IpuoOpeTaeT BU:

b="b - %m (B). (26)

Jyis Toro 4ToOBI paccyUTaTh JOMYCTHMYIO MOIIHOCTh H3nydeHus B obOnmactu OoB ¢ ucmonb3oBaHuEM
BBIIIICONTUCAHHONH  TIPOIIEAypHl, CHadajga HEOOXOMWMO BHIBECTH ypaBHeHMe S;(f)=af+b wu
MIPOMHTETPUPOBATH ATO YPaBHEHHE MO TI0JI0CE CMEKHOTO KaHaJa.

. N /10
JlomycTrMasi MOIMIHOCTh BHETIOJIOCHBIX M3JTyYeHUH = IIO IS:5/) de ,
4

roe W— INUPHUHA IIOJOChI CMEXXHOT'O KaHajia.

[Ipu rcronb30BaHUM CHCTEMBI C NEepelaTInuKoM MolHocThIo0 P = 1 BT, Macka B mosoce 25 xI'11, ocHOBaHHas
Ha paszpemeHun no mnoioce yactor 300 ['m, mpuHMMaeT BuI, moka3aHHBIM Ha pucyHke 5. Kpome Ttoro,
STAIOHHBIE YPOBHHU TOYEK pa3phiBa MACKH W3IyUSHHsI IPUBEACHBI B Ta0uIle 4, TO3TOMY HHTEPBAIl PACUETOB
MOXeT OBITh pa3lelicH Ha JIBa IMOABIHTEpBANA MIUPHHOW ITOJIOCKI CMEKHOTO KaHaja B COOTBETCTBHUU C
(dhopMmoii kpuBOU M3MyueHUs, TO ecth, (12,5 kI'n—16,46 k') u (16,46 k['u—37,5 x['). M3 Tabmuier 3 Mbl
MOXKE€M TIOJIY4YUTh ypaBHEHWe NUHeWHo# (pyHkuuu (27), copMupoBaHHOE HA OCHOBAHMW TOYEK pa3phiBa
(12,5 xI't, —36,14 nb) u (16,46 xI', =50 nb), yka3zaHHBIX B TaOiwmile 4, a TaK)Ke B IHAlla30HE YacTOT Oojee
16,46 xI'11 pe3yabTaThl U1 MOCTOSIHHOTO YpoBHA —50 1b, moka3aHHbIX ypaBHEHHEM (28).

O 12,5k < f<16,46 k' Gg(f)=761-35f 27
Hna12,46kl'u< f <375kl G(f) =-50. (28)

VYpasuenus (27) u (28) MoryT ObITh Ipe0Opa3oBaHbI B CIEAYIOIINE YPAaBHEHHS C HCIIONb30BaHuEM (24), (25)
u (26).

Just 125kl < £ <16,46 k[ S(f)=1284-35f (29)
Hnsa12,46 x'u< f <375k Sp(f) =—44.77 (30)
YPOBHM CYMMapHOH MOIIHOCTH B TIOJOCE CMEXKHOIO KaHajda — 5TO CyMMa JBYX pe3yJbTaToB

HUHTCTPUPOBAHUA B COOTBETCTBYIOIIUX IMOA-UHTCPBAJIAX.

Homyctumoe ocinabnenne namydenus B oomactu OoB:

16,46 37,5
— IIO[(IZ,M_S’S‘””O] ar + J‘lo[—44,77/101 df
12,5 16,46

~ 0,00095 + 0,0007 = 0,00165. 31)
B nmermbenax, BeIICOMHCAHHOE OCIabIeH e Peodpa3yeTcst CIIeAY MMM 00pa3oM:
10 log (0,00165) =—27.8 1b. (32)

Ot10 ocnabnenne ycranasimuBaetr ABP, =430 nbm — 27,8 nb, T. €. 2,2 n1bM, 3TOT pe3yJbTaT O4eHb OJU30K K
pe3yJIbTaTy, MOJIYYSCHHOMY C MCIIOJIb30BAHUEM JIUCKPETHOI'O METO/IA.
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Ipunoxenune 2

Pacuernl Hauaj1a U koHHa odaactu QoB 11 cucTeM €O MHOTUMH HeCyIIMMU
€ O/IHUM H HECKOJIbKHMHU TPAHCIOHAEPAMHU HA CITyTHUKE

B nacrostiiem Ilpunoxennn conepKuTcs Ba MpUMepa, IOKa3bIBaloIINe, KaK pacCUNTBHIBATh HA4YalI0 U KOHEIl
obnactu OoB 1115 crcTeM cO MHOTMMH HECYIIMMU C OJJHAM M HECKOJIbKUMH TPAHCIIOHEpaMH Ha CITy THHKE.

1 Ipumep 1: HeckobK0 TPAHCIIOHAEPOB HA CIYTHUKE, 00CIYKHBAIOIIMX OJHY 00/1aCTh

Ha pucynke 8 mokazaH oJuH K3 IPUMEPOB CIIyTHUKA C HECKOJBKUMH TPAaHCIOHAEpaMu. B 3Tom mpumepe
IIMPUHA MOJIOCKI, B KOTOPOM CITyTHUKY pa3pellieHo BeCTH nepenauy B nojoce 20 MI'1, npu mimpuHe mojaochl
TpaHCIOHJepa 1o ypoBHIO 3 1b =5MIl u ¢ mMUPHHON HEOOXOAMMON MOJIOCH M3IyYeHHUS C OTHOU
Hecyment = 1 MI'.

PUCYHOK 8

H3n1ydyeHne ¢ HeCKOJILKUMH HeCyIIMMH, B KOTOPOM INHPHHA M0JIOCHI TPAHCHOH/Aepa
1o ypoBHI0 3 1b MeHbIIe IPUCBOCHHON IIHPUHBI I10J10CHI

CymmapHas npucBoeHHas nojnoca (20 MI'n ) |

mwﬂowwmm

Heo6x021mvraﬂ noJoca s [anm{a T0JIOCHI TPAHCIIOHIEpa
M3JTy4eHUs C OIHOH Hecyei 1o ypostio 3 16 (5 MI'n)
(1 MI'm)

Jea

SM.1541-08

B macrosimeit Pexomenmanuu ycraHaBnuBaeTcsi HeoOXoanMas ILIMPHHA IOJNOCH By H3IydyeHue
C HECKOJIbKUMH HECYIIMMH paBHONW MeHee YeM II0joca TpaHCIOHAepa Mo ypoBHIO —3 1b um MeHee uem
cyMMapHasi TpucBOeHHas mojioca. OtTciofa, Ui BBILICTIPUBENIECHHOTO NpuUMepa, HeoOXoauMmasl IIUpUHa
monockl coctaBuT 5 MI'm. Ob6nacte OoB HaumHaeTcs Ha TpaHHIAX KaXKIOW CyMMapHOW IMPHCBOSHHOU
IIOJIOCHI YAaCTOT, KOTOPas SIBJIAETCA 4acCThIO MIOJIOCH], B KOTOPOH paspeleHa padoThl CUCTEMBI.

Cunraercs, uro obnacte OoB mpencraBmsier co0oil Te 94acTOTHI, KOTOpbIE OTAENEHBI OT LEHTpPaTbHOMN
gacToTel Oonee yeM Ha 50% oOT HEoOXOOMMOH IMPUHBI MOJIOCH U MeHee YeM Ha 250% HeoOxomumon
IIUPHUHBI TOJIOCH! (IMpWHA TMONOCH TpaHcmoHAepoB A u D). CrnemoBatenpHo, mupuHa obnactm OoB
cocraisier 200% HEOOXOIUMON IMIMPHHBI MONOCHL. [103TOMY, /IS NpUMepa, MOKa3aHHOTO Ha PHUCYHKE 9,
mmpuHa obnactu OoB Beimie fyy u Hwke fy;, paBHa 10 MI'm. Ob6mactu OoB um moOOYHBIX HM3Ty4YeHUH
MMOKa3aHbl HA PUCYHKE 9.
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PUCYHOK 9

O0/1acTH BHENOJIOCHBIX U OOOYHBIX U3JIy4eHHIl JJ1 CHCTEMbI C HECKOJIbKUMH HeCyIIMMH, II0KA3aHHOM Ha pHCYHKe 8

O6acTh OobacTh
noboumsrx| O01acts OoB CyMMapHasi IpUCBOEHHAs Obnacts OoB MOOOYHBIX
wyryuenmit| . (10 MI'm) | nosioca gactot (20 MI'y) | (I0OMI'm) | psiyaepnit

upuna nonocsl By =3 1b cucremsl
200% ot B, C HECKOJIbKMMH HECYLIUMH 200% ot B,
CHCTEMSI C (5 MI'n) CHCTEMBI C

HCCKOJIbKUMH HECKOJIbKUMHA

HECYIINMU A >< B >< C >< D HEeCYILIMHU

Jfu o Jfea S Jee Jea  Jav

SM.1541-09

2 Ipumep 2: OauH TPAHCHOHIEP HA CIIyTHUKE

Korma Bce Hecymue, moka3aHHble Ha pucyHke 8 (Al-D4), mepemarorcs uepe3 OAMH-€AMHCTBEHHBIN
TpaHcmoHzep, oonacts OoB mokHa HAUMHATHCS HA TPaHULIAX CyMMAapHOH NMPHCBOCHHOW MOJOCHI YacToOT,
a mupuHa obiactn OoB momwkHa ObITh paBHA 200% HEOOXOIMMOW MIMPUHBI MOJIOCH], KOTAa HEOOXomumas
HIMPHHA TOJOCHl YCTAHOBJICHA PAaBHOW MHHHMAIBHOMY 3HAYCHUIO U3 CyMMapHOW MPUCBOCHHOH MOJOCHI
4acTOT ¥ MIMPHHE TOJIOCHl TPAHCTIOHAEpa Mo YpoBHIo 3 nb.

Ipuioxenune 3

Pasmerka rpaguka s macok B exmaunax dBe u dBsd

B macrosmem IpumoskeHrn omucaHbl CITOCOOBI pa3METKH Ocel CrieKTpanbHBIX Macok B dBc u dBsd.

1 Pa3zmerka ocu Y pig macok OoB

Ha pucynxke 10 mokaszaH nmpeanoYTUTEIbHBIN CIIOCO0 pa3MeTKH OCH Y JUIS CIIEKTPaIbHBIX MaCOK B €IMHUIAX
dBc n dBsd, xorma mcmonB3yrOTCS OTpHUIATENIbHBIE 3HAYCHHS OTHOCHUTEIBHOTO ypoBHSA. Ha pucynke 11
MOKa3aH JIPyroi crmocod, B KOTOPOM HCIONB3YIOTCS MOJIOKHUTENbHBIC 3HaYeHUsT ocnabnenus. OTMETHM, 4TO
MacKd IJIsi CUMMETPUYHBIX TpezenoB pucyHkax 10 u 11 moka3aHpl OAMHAKOBHIMH, Pa3lIM4YaeTCsl TOJBKO
pasmetka ocu Y. Jlimsa rpadukoB B dBsd sTasonHHas mosjoca 9acTOT MOMKHA OBITH BKIIFOUEHA B Pa3METKY,
Hanpumep dBsd (BW =50 x['m).

O603Ha4eHns, y KOTOPHIX HOJb PACTIOJIOXKEH CBEPXY OCH Y, COOTBETCTBYET MPHUHATOMY B IPOMBIIINIEHHOCTH
cnoco0y 0003HaueHHs MacoK MPENeNIOB U OTOOpaKeHHs CIIEKTPOB Ha AUCIUICSX CIIEKTPOAHAIM3aTOPOB M
JIPYTOT0 U3MEPUTEILHOTO 000pYA0BaHUS.
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PUCYHOK 10

IIpumepsl npeanoOYTUTEIbHONH Pa3METKH OCH Y 11 CHMMETPHYHBIX MaCOK
BHEIOJIOCHBIX H3JIy4YeHHUH ¢ HCII0/Ib30BAHMEM OTHOCHTE/ILHBIX YPOBHEH

0 0
=
-10 = 10
b
-20 20
) 5]
@ 30 s -30
=2 S
-40 E 40
2
-50 m 50
=
—60 —60
0 50 100 150 200 250 0 50 100 150 200 250
CIBUT 4aCTOTHI CIBUT 4aCTOTHI
(TIPOLIEHTHI OT IMPUHBI HEOOXOAUMOI! ITOJIOCHI) (TIPOLIEHTHI OT IMPUHBI HEOOXOAUMOIL I10JIOCHI)
SM.1541-10
PUCYHOK 11
IIpumeps! anbTepHATHBHOM pa3MeTKH ocH Y VISl CHMMETPHYHBIX MACOK
BHEMNOJIOCHBIX H3JIyYeHHUH ¢ HCIOIb30BaHNEeM 3HAYEHHUIl 0c/1a01eHust
0 0
=
10 = 10
(=)
20 20
~ <
g 30 g 30
= g
40 E 40
=)
50 m 50
=
60 60
0 50 100 150 200 250 0 50 100 150 200 250
CIBUT 4aCTOTEI CBUT 4aCTOTHI
(TIPOLIEHTHI OT MIMPUHBI HEOOXOANMOM MOJIOCHI) (IIPOLIEHTHI OT HIMPHHBI HEOOXOAUMOM TTOJIOCHI)
SM.1541-11
2 Pasmerka ocu X s macok QoB

CaBur 1o 4actote 00bIUHO JACTCsI B MPOIICHTAX OT HEOOXOAUMOM MIUPUHBI ITOJIOCH], HO HHOT/Ia MOXKET OBITh
yI00HEee MMOKa3hIBaTh €ro B MPOLEHTaX OT HIMPUHBI MOJIOCH KaHana. CHBHT MO YacTOTE MOXKET OBITh YKa3aH
TaK)Xe B a0COJMFOTHBIX 3HAUeHUAX — B K[ 11 it MTI'1r.

OOBIYHO TIpe/eNnbl MacKd CHMMETPHYHBI OTHOCHTENBHO LEHTPAIBHON YacTOTHI, U MOKA3bIBAIOTCS TOIBKO
MIOJIOKUTENIbHBIE 3HAU€HHUsl CABHra IO YacTOTe; KOTOpBIE OMNMCHIBAIOT KakK TIOJIOKUTENbHBIE, TaK H
OTpHLATEbHbIC CABUTH 10 YacToTe. B TakoM cimydae, Ha rpaduke MOKa3bIBAIOTCS TOJBKO IONOKUTEIbHbIE
caBuru mo vacrore. OmHAaKoO A MpPENENoB, KOTOPbIE HE CHUMMETPHUYHBI OTHOCHTEIBHO IEHTPAJIbHOM
4acTOTHl, HA OCH X MOJDKHBI IMOKAa3bIBaThCAd M MOJIOKUTENbHBIE, U OTPHIIATENbHbIE CABUTH IO YacTOTe.
Ha pucynke 12 mokasan nmpuMepHBI rpaduK, KOTOPBIH MOXKET HUCIONB30BaThbCsl Kak OISl CUMMETPUYHBIX,
TaK ¥ JJI1 aCHMMETPUYHBIX IPEIEIOB.
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PUCYHOK 12

IIpumep pasmeTku oceii rpadguka aCHMMETPUYHBIX H CHMMETPUYHBIX Macok OoB

(dBc)
2

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

CaBur 4acTOThI (POLEHTHI OT MIUPUHBI HEOOXOIMMOI 10JIOCH ) SMLISAL12

Ipunoxenue 4

Ilepeuens nokymenToB MCI-R, kacaromuxcst usjaydenni B oosnacru OoB
JJISl OTIpeIeJIeHHBIX CJIyKO

Pexomenmanims MCD-R  F.1191 —3nadyenne mUpHHBI HEOOXOAUMOM U 3aHUMAeMOMl IOJOCHI U
HEeXeJaTebHbIC U3TYYCHHS TU(POBBIX CUCTEM (DUKCUPOBAHHOU CITYKOBI.

Pexomenmanms MCDO-R M.478 — Texaudeckne  XapaKTePUCTHKA  OOOPYIOBAaHWS W IIPHHIIMITHI
pacnpezeneHusl YaCTOTHBIX KaHaJoB B AuanazoHe oT 25 g0 3000 MI'y ans cyXOmyTHBIX NOABMXKHBIX UM
ciryx0.

Pexomenmanus MC3-R M.1580 — OOmiue xapakTepuCTHKH HEXeNaTeIbHBIX H3ITydeHUI 0a30BBIX CTaHIIHIA,
HCIIONB3YIONINX Ha3eMHBIN paguonHTepdeiic cucremsr IMT-2000.

Pekomenmanus MCD-R M.1581 — OOume xapakTEpUCTHKH HEKEIATEIbHBIX HM3JIyYeHUN MOJBHKHBIX
CTaHIINH, HCIIOJB3YIONMX Ha3eMHBIN paguonHTepderic cucremsr IMT-2000.

Otger MC3-R M.2014 — CriektpanbHO 3h()eKTHBHBIC TH(PPOBBIC CHCTEMBI CYXOITyTHOW MTOABMKHON CBS3H
JUTSI TIepelavyl TUCTIETISPCKOTro TpaduKa.

Pexomenmamuss MCD-R BS.1114 — Cucremsl HazeMHOro LM(POBOTO 3BYKOBOTO paJAHMOBELIaHUS Ha
ABTOMOOUIIbHBIE, IEPEHOCUMBIE M CTAI[MOHAPHBIE MPUEMHUKH B quama3oHe yactot 30-3000 MI .

Pexomenmanus MCD-R M.1480 — OcHOBHBIE TeXHUYECKHE TPeOOBAHUS K MOABMKHBIM 3€MHBIM CTaHITUSM
reoCTallMOHAPHBIX CUCTEM TNOBIKHOM CIIyTHHKOBOH CITy>KOBI, KOTOpbIe paboTaloT B III00AlIbHOM cucTeMe
nepcoHanbHOM cryTHHKOBOH cBsizu (GMPCS) — Cornammenus B popme MeMopaHayMa 0 B3aMMOTIOHUMaHUA
B OTHOUIIEHHWH UCTIOJIb30BAHUSI Y4aCTKOB Toyiockl yactot 1-3 I'T.

Pexomenmanus MCD-R M.1343 — OcHOBHBIE TeXHUYECKHE TPeOOBAaHUS K MOABMKHBIM 3€MHBIM CTaHITUSM
JUTA TJIO0ATBHBIX HETeOCTAIIMOHAPHBIX CHCTEM MOJBMKHON CITyTHHKOBOW CIIy>)KOBI B JTHAITa30HE YacTOT
1-31Tm.

ITPUMEYAHMUE 1. — Pexomernnaruss MCD-R M.1343 mMokeT IpUMEHATHCS TakKe K TEPMHUHAIAM HET€OCTaIllMOHAPHBIX
CIIYTHHUKOBBIX CUCTEM, XOTA B Ha3BaHWU YKa3aHbI FJ'IO6aJ'H)HI)Ie CHUCTEMBI.
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Hpuioxenue S

Ipenennl uzayyenuii B o61actu OoB 11 KocMUYeCKHX CIIyKO
(3eMHBbIE€ M KOCMUYECKHE CTAHIIMH)

1 BBenenue

B onpeneneHHBIX cimydasx, moapasyMmeBaercs, uto macku OoB (omucanHble B pazgenax 2—4) HE HOKHBI
TIPUMEHSTHCA.

Hns ciydas, Koraa Ha OJHOM CIyTHHKE pa0OTaeT HECKOJbKO TPAaHCHOHAEPOB B OAHOM obOiactu
oOCITy>KMBaHUS, M KOTZAa pPAacCMaTpUBAIOTCS HIDKeomucaHHble mnpepensl aas1 OoB wu3myuenns, OoB
U3TY4YeHHs OT OJHOTO TPAaHCIOHJAEpa MOTyT TMOMacTb HA YacTOTy Iepedayd BTOPOTO COCEIHETO
TpaHCoHIepa. B Takux curyauusx, yposeHb OoB wu3nmyuyeHMii OT NEpBOro TpaHCHOHAEPa HAMHOTO
IIPEBOCXOJSIT OCHOBHOM CHMI'HajJ BTOPOro TpaHcmoHzaepa. CienoBaTenbHO, ONMCAHHBIC HUXKE NPEeIibl HE
JOJDKHA TpuMeHSThes K TeM OoB u3nmyuyeHHsM CIyTHHKA, KOTOpbIE MOMAJaloT B HEOOXOJUMYIO HIMPUHY
MOJIOCHI APYTOTr0 TPAHCIOHAEPa TOTO JK€ CaMOT0 CITyTHHKA B TOH e caMoil 001acTH 00CIy )KUBaHHS.

PUCYHOK 13

Ipumep npumenumoctu npegeno OoB s cIyTHHKOBOIO TPaHCIOHAEPA
(pucyHOK He B MaciuTtabe)

Tpancnonnep A Tpancnonnep B
[penenst IIpenenst
10OOYHBIX TIOOOYHBIX
U3JTyYeHUi n3J1y4eHnit
D 1. @ | 6 - 4) -

SM.1541-13

Tpancrnonaepsl A U B paboTaroT Ha OJTHOM M TOM XK€ CIIyTHUKE B OJHOU U TOM ke 00JacTH 00CTYKHUBAHUS.
Ot TpaHcrioHaepa B He TpeOyeTcs, 4TOOBI €ro CHTHAlI COOTBETCTBOBAN IpeaesiaM M3MydeHHU B 00JacTH
OoB B nmamazone 4acTot 2, HO TpeOyeTcs, 4TOOBl OH UM COOTBETCTBOBAJ B JWamnazoHax 4actoT 1, 3 u 4.
B muanazone wacrot 3, ecim OH SBIISETCS 3aIUTHOW MOJIOCOM, mpenenbl u3nydenuid B obmactu OoB He
MIPUMEHSIFOTCSI.

2 Macku OoB 1151 3eMHBIX M KOCMMYECKHMX CTAHUUH (PUKCMPOBAHHON CIYTHUKOBOW CJIYXKObI
(PCO)

Wznyuenus cranmmu, pabotaromell B monocax, pacrpeneneHHbix @CC, B obmactu OoB momxHBI OBITH
YMEHBIIIEHBI W COCTABJIATH MEHBINEC MaKCUMaIbHOW psd, B DTAJIOHHOW IMOJOCE YacTOT IMHpHUHON 4 kIl
(mns cucrem, padoratorux Beime 15 [T, BMecTo 4 k['I1 MCOIB30BaThCs ATANOHHAS moyioca yactot 1 MI'm)
B IpeJieNiax He0OX0IMMOM IIIMPUHBI TIOJIOCKHI, B COOTBETCTBHUU CO CJIEIYIOIINM BBIPAKEHUEM:

40 log [i + lj dBsd ,
50

rie F — CcABHI MO YAacTOT€ OT TpaHHULBl CyMMapHOH NPHUCBOCHHOM IMOJOCHI YacTOT, BBIPAKEHHBIN
B MIPOIICHTAX OT HEOOXOIUMOM MMPUHBI T0J0ck. OTMedaeTcs, 9To 00macts OoB m3nydeHnii HAaYMHAETCS Ha
FPAHMUIIAX CYMMAapHOM IPUCBOECHHOH MOJIOCHI YaCTOT.
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PHUCYHOK 14

IIpumep 1: Macka OoB B npeamnoJioxkenns, 4To npeges N0004YHbIX U3Iy4YeHuil paseH 25 dBsd

Ocna6nenne (dBsd)

(ocrabneHre He TPEeBBIIIALT I pejesia MOOOUHbBIX H3ITyUeHH )
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<— [‘panuna cymMMapHO# NPUCBOEHHOI MOJIOCH!
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Cagur 1o yactote (F) OT IpaHULBI CyMMapHOH PHCBOCHHOM MOIOCH
(% OT HeOOXOMMMOIT IIMPUHBI MOJIOCHI )
SM.1541-14

PUCYHOK 15

Ipumep 2: Macka OoB B npeanoJioxkeHnu, 4To mpeaes NoG04YHbIX U3ayyeHuii paBed 40 dBsd

Ocna6nenne (dBsd)

(mMacka 0OpbIBaeTCS HA rPaHULE MTOOOYHBIX U3ITYyUYESHHH )
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Cagur 1o yactote (F) OT rpaHHLbI CyMMapHOH IPHCBOCHHOH MOJIOCHI
(% oT HeOOXOMUMOH IIMPUHBI TIOJIOCH! )

SM.1541-15
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Heo0xoammo mposBIsSTE OCTOPOKHOCTD B TeX CIydasx, korna Macku OoB dbopMupytorcs st mpuMeHeHns,
KaKk Ha 3eMHBIX, TaK M Ha KOCMHYECKHX CTaHIUAX. JTO TpeOyercs MOTOMY, UTO i TPHIOKECHHN
C HECKOJIbKUMH HECYIINMH, He0OXO0ArMas IMIMPHUHA TTOJIOCH], HA OCHOBAaHHHA KOTOPOH (POPMHUPYIOTCS MacKH,
ompezensieTcss Kak HeoOXOoIuMasl IIHPHWHA IIOJIOCHl BBIXOJHOTO YCHWJIMTENS Neperarynka. Ha 3eMHBIX
CTAHIMAX YaCTO yCTAHABIMBAIOTCS YCHUIIMTENH, ITOJIOCA YACTOT KOTOPHIX HAMHOTO HIMPE, YeM Y YCHIINTENeH
Ha KOCMHYECKUX CTaHIIHAX.

3 Macky BHENOJIOCHBIX M3JIyYeHUH Uil 3€eMHbIX M KOCMHUYECKHUX CTAHUUH MOJABUKHOM
CcyTHHKOBOI c1y:x061 (IICC)

Macku, onucannbsie B Pekomermanimn MC3-R M.1480, MOTyT HCIIONB30BATHCSA U MOABMXKHBIX 3E€MHBIX
craamuit cucteM IICC co cmytHukamm Ha reoctaruoHapHoi opbute (['CO), CcOOTBETCTBYIOMUX
MeMopaHayMy o B3auMmornonuManuu GMPCS B yuactkax amamazona gyactot 1-3 I'T'.

Mackn, ommcannpie B Pexomenmariun MCDO-R M.1343, copmupoBaHHBIE IS TMOABMKHBIX 3EMHBIX
craauit HI'CO B monoce 1-3 I'T'11 MOTYT OBITH OJHUM W3 MCTOYHHWKOB NAHHBIX JUIS MTOABHKHBIX 36MHBIX
CTaHIHH.

Jlnst 3eMHBIX CTaHIMI, HE OXBAYCHHBIX BHINICYKa3aHHBIMH PeKOMEHIAIMSIMU W JUIS BCEX KOCMHYECKHX
CTaHIMA, JOJDKHA HCIIOJIh30BaThCs CICAYIomas 00Iasi Macka BHEIOJIIOCHBIX M3ITyUeHH, KOTOpask CUUTACTCSI
BepxHe# rpanureit ms cuctem 11CC:

Ocnabnenne m3nydenuit OoB B sTanonHO#W monoce gactoT 4 kI'm s cucrem IICC, paboTarommx HUXKE
15 I'T1 (B IpOTHBHOM clTydae — B 3TaJIOHHOU mojioce 9acToT 1 MI'm mst cucrem [1CC, paGoraromux BhITIE
15 I'T'mr), cocTaBmuseT:

40 log £+1 dBsd,
50

rae F — CABHT 1O 4YacToTe OT TIPaHMIBI CYMMAapHOW IPHUCBOCHHOW MOJIOCHI YacTOT, BBIPAKCHHBIH B
MPOLIEHTaX OT HEOOXOIMMOHM LIMPHHBI MOJOCH], KOTOPBIH Oyner yexaTs B mpeaenax oT 0% 10 rpaHUIbI
MOOOYHBIX M3JTyuYeHHH (KoTopast, 00b1dHO, paBHa 200%).

HpI/IBe,Z[eHHaﬂ BBIIIIC MACKa, MOXXECT OKa3aTbCsa HerHMeHHMOﬁ LI ACTAJIBHOTO U3Y4YCHUA COBMCECTUMOCTHU
1o COCCHHGﬁ IIOJIOCE 4aCTOT.

4 Macku BHeENOJIOCHBIX H3JYYeHHMH Ui KOCMHYECKHX CTaHUMH paguoBelIaTeIbHOM
CIyTHUKOBOI ciy:x0b1 (PCC)

BremnonocHple W3NMydeHHWS CTaHIMH, pa0OTaloMield B TI0JIOCaX, paclpeAeNeHHBIX paauoBenaTeIbHON
CIIyTHUKOBOW CIy»x0€, HOJDKHBI OBITh YMEHBIIEHBI 10 BEJTHMYWHBI MEHBIIIE MaKCHUMaJIbHOU CHEKTpaTbHON
IDIOTHOCTH MOIIHOCTH B 3TAJIOHHOHW IMOJIoce YacTOT MmmpuHON 4 k[’ (s cucrteM, paboTaromuX BEIIIS
15T, Bmecto 4 x['m mcnonp3oBaThes ATallOHHAA Moyioca 4yactoT 1 MI'm) B mpemenmax HeoOXOIMMOMH
IIMPUHBI TIOJIOCHI, B COOTBETCTBHHU CO CIIEIYIOIINM BBIPAXKEHUEM:

32 log £+1 dBsd,
50

rae F' — cOBUT MO 4YacTOTE OT TPaHULl CyMMAapHOW IPUCBOCHHON IIOJOCHI 4acTOT, BBIPAXKCHHBIA B
MPOIIEHTaX OT HeoOXOoAMMOW MMPHHBEI Monockl. OTMedaercs, 4to obnactb OoB HaunmHaeTcss Ha TpaHUIAX
CyMMapHOH IPUCBOECHHOH I0JIOCHI 4ACTOT.

5 Macka OoB wu3nydeHuid Aad JUHUH CBS3M  KOCMOC-3eMJIsl  CJY:KObI KOCMHUYECKHX
ucciaenopanuii (CKH), cnyxonp1 kocmuuyeckoii sxcnayarauun (CKJ) U cnyTHUKOBO# CJIyKObI
ucciaenopanus 3emau (CCU3), padoraromux B ruana3zone 1-20 I'l'n

51 Beenenmue

B nactosmem [IpunoxeHnH OMUCHIBAETCS Macka BHETIOJIOCHBIX M3IYUCHUN I TUHUN CBSI3U KOCMOC-3eMIIS
CKH, CK3 u CCU3, paboraronux B nuamnazone 1-20 ['T. Jta Macka HeMpUMEHHUMA IS CTAHIIUN JAIBHETO
KOCMOCA, aKTUBHBIX JATYMKOB WIJIA MEKCITy THUKOBBIX JIMHUHA CBSI3U.
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5.2 Macku BHenmoJiocHbIX m3iaydenuii s cucreM CKH, CKD u CCHU3, pabGorarommx
B HANIPaBJIEHUSIX KOCMOC-3eMJIsl M 3eMJISI-KOCMOC

Macka, oka3aHHas Ha PUCYHKE 16, OTHOCHUTCS K M3Iy4YCHHUSIM C OIHON Hecymie 3eMHbIx ctanimii CKU,
CKD3 u CCH3, paborarolux Ha EHTPaIbHBIX YacToTax B auana3zoHe oT 1 [T go 20 I'Tm.

PUCYHOK 16

PexomengoBannast macka QoB nis usayuenuit CKU, CK9 n CCHU3 ¢ oanoii Hecyueii
B HalpaBJICHHAX KocMoc-3eMiist B 3eMusi-kocMocC B noJiocax Mexay 1 I'T'mu 20 I'T'y

40

=50
50 100 150 200 250

Heooxonnmas mmpuna nonocsl (%)

OTHOCHTENBbHASI CIICKTPATIbHAS INIOTHO CTh
(dBsd/4 xI'm)

Tpumeuanue 1. — Macka u3iydeHuid, 0ObIYHO, OXBATHIBAET Anara3oH 10 250% ot
HeoOxomumMoi mmpunbl. OJHAKO JasbHss rpanuiia obnactd OoB i y3KOTOIOCHBIX U

LIMPOKOIIOJIOCHBIX CUCTEM MEHsIeTCs, Kak yka3aHo B Pexomennanmu MCD -R SM.1539.
SM.1541-16

5.2.1 TIlapameTpbl MacKu M3JTyYEeHUSA
Macka u3ny4eHul onuceiBaeTcs B enuHuax dBsd, n3aMepeHHBIX B 3TaOHHOM Mmostoce 4acToT 4 kI .
Macka u3rydeHni onpenensiercs Kak:

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

rae X ykas3pIBaeT MPOIEHT OT HEOOXOAMMOM MITUPHHBI TIOJIOCH.

5.2.2  IlpuMeHMMOCTb MACKU U3JTy4YeHUs

OnucaHHas 37ech Macka W3IyYeHHH NMPUMEHMMa TOJNBKO ISl W3IY4YeHHHA C OJHOW HeCcyIeH CIyx Obl
KOCMHYECKHUX MCCIIEAOBAHUM, CIIyKOBI KOCMHUECKON IKCIUTyaTaIlil U CITyTHUKOBOM CITy>KOBI MCCIICTOBAHUS
3emun, pabortatonux B auamazoHe oT 1 ['Tm mo 20 I'Tm. Ona HenmpuMeHHMa Uil U3IYYEHUH CTaHIUN
JATEHET0 KOCMOCA, CTaHIUi, pa0OoTaoNIMX Ha MEKCIMYTHUKOBBIX JNUHHSX cBsi3H (MCJI) mimm akTHBHBIX
nmatarkoB. Macku mamydennst st CJI m nmuauit kocMoc-3emits B auana3oHax Hwke 1 [T u Berme 20 [T,
TpeOYIOT MaTbHEHIIIET0 H3yUeHUSI.

5.2.3  OcHoBBbI AJ1 pacyeTa MacoOK M3JIy4YeHUil

Macka mznmyuyeHuid, omucanHas ypaBHeHusMH (33) u (34), O6puta BeIOpaHa MOTOMY, YTO MOJIEIMPOBAHUE
MOKa3ajio, YTO 3Ta MacKa M3JIyYeHUH MOXKET OBbITh pealn30BaHa 0e3 M3NUIIHUX OTPaHUYEHUH I 3eMHBIX U
cryTHUKOBBIX craniuit CKU, CKD u CCU3. bonee Toro, oHa, Kak MpaBHio, 00ECIIEYNBAET JTOCTATOIHYIO
3alIUTy OT HEeXeNaTeNbHBIX M3Iy4eHHi. Jlanee, 3Ta Macka COOTBETCTBYET KOHIENIINU O€30MacHOCTH CETH,
T.€. 9TH o0Iue pekoMeHaoBaHHblE mpeaensl OoB OyayT mpencraBisTe coboif, B oOmem ciydae,
HauXyIIIWH cioy4aid, OCHOBaHHBII Ha HaumMeHee cTporux mnpenenax OoB u3mydeHus, KOTOpbIE YCHELIHO
UCTIONB3YIOTCS. B PETMOHAIBHBIX M HAIMOHAJIBHBIX PETIaMEHTaX, ¥ OHU HE YYHUTBIBAIOT Oosee cTporue
pEeTMOHANBHBIC HJIH HAIIMOHAJIbHBIE TPEACbI.
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6 Cayx0bl CTAHIAPTHBIX YACTOT U CUTHAJIOB TOYHOT0 BpeMeHHu (SFTS)

6.1 Cayxow1 SFTS, padoTaromux Hmxe 30 MI'g
ITonoca 7 (2,5-25 MTI')

Uznyuenus ciyx0s1 SFTS B monoce 7 ot 2,5 no 25 MI', kak mpaBuio, COAEPKAT MyJIbTUILIEKCUPOBaHHBIE
C pa3leleHHEeM II0 BPEMEHHU TOJIOCOBBIC OOBSBICHUS, TOHAJIbHBIE MOCBIIKM M KOAbI BpeMeHH. Kaxmplii
CUTHAJI MOAYJIIPYET HECYIYIO C HCIOJIBb30BaHUEM JBYXITOJIOCHON aMIUIUTYAHOH MOAYJISIIIAM.

Macku cnektpanbHbIX mpeaenoB SFTS  paccumThiBaloTcs B COOTBETCTBHM ¢ Pexomenmanmeit
MCD-R SM.328 (1. 6.3.3 [punoxkenus 1), ¢ ucroiap3oBaHUEeM yKa3aHHOMW BHIIIE IIMPHHBI MTOJOCHI KaHAa,
IIOCKOJIBKY HEOOXOAUMYIO IINPHUHY MOJIOCH CUI'HAJa ONpPeeIsieT 3BYKOBOE PaJiNOBEIIAHNE

Ecmu wacrora oTknanmeiBaeTcs Ha OCH a0CHMCC B JIOrapu(PMUYECKUX EAMHUIAX, U, €CIH TUIOTHOCTH
MOIITHOCTH OTKJIaIBIBAIOTCS Ha ocH opAuHAT (0b), To kpuBast, nzodpaxaromas cnektp OoB, nomkHa jiexartsb
HIDKE JBYX MPSIMBIX JUHUM, HaunHaomuxca B Touke (+0,5 X mupuHa nonocsl kaHaia, 0 n1b) nim B Touke
(—0,5 x mmpuHa nmosockl kaHaia, 0 1b) u 3akaH4YKMBaThCA B Touke (+0,7 X MIKMpHUHA MOIOCH KaHaua, —35 1b)
i (—0,5 X mmprHa MOJIOCH KaHama, —35 1b) cooTBeTCTBEHHO. BHE 3THX TOYek 1 HIKe ypoBHS —60 b 3Ta
KpuBasl JOJDKHA JIeXKATh HUKE ABYX MPSIMBIX JUHHUM, HAUMHAIOMIUXCS B MOCJIEIHUX TOYKAX U HMMEIOIIHUX
HakJoH 12 nb/okraBy. BriocnencTsum, 3Ta e KiUBas TOJDKHA JIexKaTh HIbke ypoBHA —60 1b.

OranoHHbIi ypoBeHb 0 1b COOTBETCTBYET IIIOTHOCTH MOIITHOCTH, KOTOPask CYIIECTBYET, €CIH ObI CyMMapHas
MOIITHOCTh, 0€3 y4eTa MOIIHOCTH Hecyluel, Oblia ObI paBHOMEPHO pacipeziesieHa Mo HeoOX0AUMON IMPHHE
TIOJIOCHI.

OmnpeneneHHass TakuM o00pa3oM OpOMHATa KPHUBOM MPENCTaBIsIET COOOW CPEOHIOI MOIIHOCTH,
BOCIPHHUMAEMYIO aHAIN3aTOPOM CO CpeAHEeKBajapaTudeckoi monocoi myma 100 I'm, wactotra KOTOpOro
HACTpOEHa Ha 4acTOTy, 0TOOpa)XKeHHYIO 10 OCH abcuucc.

IHpunoxenue 6

IIpenennt uznyuenui B odaactu OoB 11 cucTeM TeJIeBU3HOHHOIO BelIaHHS

B Hacrosimem [lpunokeHun npUBOAATCS Tpenenbl m3nydeHuidl B obnactu OoB, KOTOpbIE JTOJKHBI
MPUMEHSITBCS JUIsl CUCTEM TEJICBH3MOHHOTO PaJMOBEIaHNs. B COOTBETCTBUM C MPHUHIMIIOM 0E30MacHOCTH
cetH (cM. 1. 4 pasnena pekomendyem), CIEAyeT OTMETHTh, UTO O0Jiee CTPOTHE MPEEeHbl HE 3aTParuBaloTCs B
TEX CIy4asX, KOrJa CYIIECTBYIOT OCOOBIC COTJIALICHHS IS PaJuOBEHIATeIbHBIX CIYKO, MOANMUCAHHBIC
B IENIAX KOOPAMHAIIMKA WM OOECHeueHHs COBMECTUMOCTH. boyiee CTporwe mpenenbl, yKa3aHHbIC B
COOTBETCTBYIOIIMX COTJIAIICHUSX M CTaHAapTaxX, JOJDKHBI HCIONB30BaThCd BO BCEX CIyYasx, KOrja
HE00XOIMMO OIPEICIUTh 0COOBIC TPEOOBAHUS U MOXKET OBITh 3aTPOHYT MPEIMET COTJIAIICHUS.

[NPUMEYAHUE 1. — Bce npezncraBieHHBIE 37IeCb MAacKH — 3TO MAacKH [UISA MOJHOTO H3JIyYeHHs, BKIOYAs MpPEIeiIbl
u3nyuenuii B obsactu OoB.

1 Hudposoe TB ¢ mmpunoii kanaa 6 MI'ny mo Pexomenganuu MCI-R BT.1306

1.1 Cucrembl DVB-T ¢ kanaaamu 6 MI'n

st nudpoBoro TenmeBuaeHUs ¢ KaHamamu ImmpuHOM 6 MI'T, obmacte OoB pacmonoxena ot 3 MIn
(1. e. 20,5 X 6 MI'm) mo £15 MI'11 (1. e. £2,5 X 6 MIm).

Hns cuctembr DVB-T ¢ kanmamamu 6 MI'n, ams u3MepeHHs] CIEKTPaIbHBIX MPEICIOB HCIOIB3YETCS
u3MepurenpHas nojoca 4 x['u. Oranonnsiii ypoBeHb 0 1b COOTBETCTBYET cpeAHEil BBIXOIHON MOLIHOCTH,
M3MEPEHHOH B MIMPUHE TOJIOCH KaHAaa.
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Macka cnekTpanbHbIX npeaenos ans cucreM DVB-T ¢ kananamu 6 MI'n mokasana Ha pucyske 17. Ha atom
PUCYHKE M300paKeHBbI CIEKTPaJIbHBIE TIPEAEIIbI AT epeJaTyUKOB C AUANAa30HOM BBIXOAHBIX MOIIHOCTEN OT
39 abBt mo 50 nbBT. C kaxapiM pHCYHKOM CBsi3aHa TaOJMIIAa TOYEK IepesioMa U TalJiuia 3HauYSHUH s
KOHEYHBIX TOYEK M IJIsI TOYEK, ONM3KMX K KOHEYHBIM, B KOTOPBIX yKa3aHbl COOTBETCTBYIOIIME YPOBHHU

Pex. MCJ-R SM.1541-4

MMOOOYHBIX U3MYUCHUH, I Jrana30Ha BEIXOIHBIX MOITHOCTEH TepenaTIrKa.

PUCYHOK 17

Macka cnekTpajbHbIX npeaenos A1 DVB-T ¢ kananom mupuHoi 6 MI'u (ais 2= ot 39 1o 50 16BT)

0

(nb) (momnoca = 4 kl'm)
&
)

-100
-110

-15

N
7~ N
// \\
\
-12,5 -10 -7,5 -5 -2,5 0 2,5 5 7,5 10 12,5 15
YacroTa OTHOCHTENIFHO IeHTpa kKaHana (MI)
SM.1541-17

TABJIMIIA 5
Tadauua Tovyek neperuda, coorBeTcTBYOIUX pUucyHkKy 17 nasi cucrem DVB-T ¢ kanasom 6 MI'n
YacToTa 0OTHOCUTETBHO HEeHTpa OTHOCUTEJIbHBIH YpoB€HbL B l/l3Mepl/lTeJ'l]:l-[0ﬁ
KaHaJa mmMpunoi 6 MI'y noJioce 4 k'
(MTI'n) (ab)
-15 -99
-9 91
-3,2 —66,5
-2,86 -31,5
2,86 =315
3,2 —66,5
9 91
15 -99
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TABJINIIA 6

Tabauna 3HAYeHU I KOHEYHOI TOYKHU U 3HAYEHHH TOYeK, PACTOJI0KEHHBIX BOJIH3H KOHEYHBIX,
KOTOpBbI€ I0/LKHbI HCIO0JIB30BATHCS BMeCTe ¢ pucyHkoM 17 u Tabdauuei 5, (puMeHUMBbIX K HIHPOKOMY
AWATIa30HY 3HAYeHNH BBIXOJHOH MOIIHOCTH NepeaaTynka, 1s cucreM DVB-T ¢ kananom 6 MI'n

3uauenne KoHeuHoi Toukn' JAunana3on CooTBeTCTBYIOIINIT YPOBEHD
(m3mepuTeabHas nojioca 4 k') MOIIIHOCTEH MO0OYHBIX U3TyYeHHit
(nb) (1bBT) (u3mepuTesbHasi nojoca 100 k')
—-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

D 3yayenne TOYKH, PACTIONOXEHHON BOJIM3HM KOHEUHOH, Ha 8 nb BhIIIe, YeM 3HAYeHHE KOHEYHOW TOUKH U
BCE ATH 3HAUCHUS ONPEACISAIOTCS BEPXHUM IpeiesioM, paBHbIM —66,5 nb.

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

Hmst cucrem ISDB-T ¢ kanmamamm mupuHod 6 MI'm, obmacte OoB pacmomoxena ot =3 MI'n
(1. e. 20,5 X 6 MI'mr) mo £15 MI'm (1. €. £2,5 X 6 MI'11) OTHOCHTENTHHO IIEHTpa KaHaja.

Macka crnekTpajgbHBIX TpenenoB sl cucreMbl ISDB-T ¢ kanamamu mmpunoit 6 MI'TT mokasana Ha
pucyske 18. CoOTBeTCTByIOIIHE TOYKM Tepernba mpuBeleHbl B Tabmuie 7. OTHOCUTETHHBIH YpPOBEHb
MOIITHOCTH OMPENCAETCS B 3TAJOHHOU mmosioce dacToT 4 k['1. Drtamonusiii ypoens 0 nb cooTBeTcTBYET
CpeIHeMy BBIXOJHOMY YPOBHIO, U3MEPEHHOMY B IIHPHHE TMOJOCHI KaHajga. ODTHU TpPeNeNbl H3TydeHUs
MIPUMEHAIOTCA, KOTJja MOIIIHOCTh NepeaaTunka Beime 39 nbBT.

PUCYHOK 18

Macka cnexkTpajbHbIX npegeioB Ais ISDB-T ¢ kanasom mmpunoii 6 MI'n (na P> 39 nbBT1)
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Yacrora oTHOCUTENBHO IeHTpa KaHana (M )
SM.1541-18



30 Pex. MCJ-R SM.1541-4

TABJINIIA 7
Touku neperuda aias cucreMm ISDB-T ¢ kanaigom 6 MI'q
YacToTa OTHOCUTEIBHO LIEHTPA OTHOCUTEIbHBIN YPOBEHb B U3MEPHUTEIbHOM
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 JApyrue uugposble TeJeBU3MOHHbIE CUCTEMBI ¢ KaHajaoM 6 MI'y

[Ipenensr m3nmydennii B obmactu OoB it apyrux uGpoBBIX TEIECBU3MOHHBIX CHUCTEM ¢ KaHajmoMm 6 MI'm
JIOJDKHBI OCHOBBIBAThCSI HA HAIIMOHAJILHBIX TPABUJIAX CTPaHbI, B KOTOPOU 3TH CUCTEMBI UCIIOJIB3YHOTCS.

2 CnekTpajibHble MACKH /ISl AHAJIOTOBBIX U HU(POBBIX TeJEBU3MOHHBIX CHCTEM € KAHAJIAMU
mupuHoi 7 u 8§ MI'n

2.1 CucreMbl aHAJOIOBOI0 TeJIeBUACHUS

Macku cneKTpaiabHBIX MPEAEIOB s aHAJIOTOBOTO TEJIEBUACHU MOKa3aHbl Ha pucyHkax 19, 20 u 21. Taxoit
001Ul TOIXOA UCTIONB3YETCS IS CIEAYIOIINX TUIIOB CUCTEM:

— aHaJOroBO€ TeNEeBUJCHUE, HeratuBHas monymsuus, 0,75 MIn, kaman 7 MI'u, nmepematuuk c
YaCTUYHO TOJaBICHHOW 00KOBOi1 mosocoit (VSB);

— aHaJOroBO€ TENeBUJICHUE, HeraTuBHas MonyJisuus, 0,75 u 1,25 MI'n, kanan 8 MI'n, nepenatauk
VSB;

— 8 MI'1 anaioroBoe TelneBUIACHUE, MOJNOKHUTENbHAss Moy, 0,75 u 1,25 MI'n, kanan 8 Ml
nepenatyuk VSB.

Kaxnprit rpadmk n300paxaer cHeKkTpadbHBIE MpeneNbl I TMepeJaTdukoB C AMANa30HOM BBIXOIHBIX
moinHocted otT 39 nbBt mo 50 n1bBT. C kaxapiM rpadukoM CBsizaHa TaOJHIA TOYEK rmepernba U TadiMIa
3HAYCHUI KOHEYHBIX TOYEK C COOTBETCTBYIOIIUMH YPOBHSMH ITOOOYHBIX H3IIyYCHUH i1 Tuana3oHa
BBIXO/IHBIX MOIITHOCTEH MepenaTanKa.

i1 aHanmoroBoro TeneBHACHUS ¢ KaHanamu mmpuHon 7 MI't, obmacte OoB pacmomaraercs ot 13,5 MI'nt
(1. e. 20,5 x 7 MI'n) mo £17,5 MI'1 (1. e. 12,5 X 7 MI'm).

st aHanmoroBoro TeneBUACHUS ¢ KaHaynamu ImupuHoit 8 MI'm, ob6macts OoB pacmonaraercs ot 4 MI'n
(1. e. 20,5 X 8 MI'mr) mo £20 MI'11 (. e. £2,5 X 8 MI m).

Jyis 000uX TUIIOB aHAJIOTOBOTO TEJIEBUJCHHS — ¢ KaHanamu U 7 MI'n, u 8 MI'l juis u3mepeHusi ypoBHeEH
HEXKeNaTeNbHbIX H3IyYeHUH Hucnoib3yerca uzMepurenbHas nojoca 50 kl'n. Drtanonssii ypoBenb 0 ab
COOTBETCTBYET IMKOBOW MOIIHOCTH CHHXPOCHUTHAja JMJIs TEJIEBU3HMOHHBIX CHCTEM C HETraTHMBHOMN
MOJIYJISIIIMEH, MIH TUKOBOH MOITHOCTH OEJIOT0 AJIsl TEIEBU3NOHHBIX CUCTEM C IOJIOKUTEIBHON MOIYIISIHCH.
[Ipeanonaraercs, 4To HauBbICIIAs CPENHSS MOIIHOCTh JUIsi HEraTUBHOM Monaymsuuu Ha 2,5 n1b Huke
MMUKOBOW MOITHOCTH CHHXPOCHWTHAJA, a IS TOJIOKHUTECILHON MOAyJsaiuu — Ha 1,2 1b HUXe MHKOBOU
MOIIIHOCTH OEJoro.
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PUCYHOK 19

Macka cneKTpajbHbIX NPeesIoB AJs AHAJI0T0BOI0 TeJleBUAeHUs ¢ KaHajJamMu 1o 7 MI'u 1 HeraTuBHOI Moy IsILUENH,
nepeAaTYUK ¢ YACTUYHO noaaBaeHHo# Hecyeii 0,75 MI'u (nas P=39-50 1bBT)

(nb) (momoca = 50 xI'1r)

ey N

-100
-17,5 -15 -125 -10 -7,5 =5 -2,5 0 2,5 5 7,5 10 12,5 15 17,5

Yacrora OTHOCHUTENBHO HeHTpa Karasa ( MI ')
SM.1541-19

B Tabnune 8 mokazaHbl TOUKHM nepernda, COOTBETCTBYIOIIUE TpauKy, H300paKeHHOMY Ha pUCyHKe 19 mis
AHAJIOrOBOI0 TENIEBUACHUS C KaHaitamu 1o 7 MI' u HeratuBHo# Mmonynsauueit, VSB=0,75 MI'w.

TABJIUIIA 8

Touku neperuda J1Jis1 aHAJOr0OBOro TeJieBUAeHUs ¢ KaHajdamu o 7 MI'n,
HeraTuBHasi moayJsiuusi, VSB = 0,75 MI'n

OTHOCHUTE/IbLHBINH YPOBEHb
YacToTa OTHOCHTEJIBHO YacToTa OTHOCHTEIBHO
. B noJjioce uzmepenus 50 MI'u
4acToTAa BUACOHECYLIeil nenrpa 7 MI'n kanana (1B)
-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
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B Tabnuie 9 noka3aHel 3HaUEHUS KOHEYHBIX TOYEK, KOTOPHIE JODKHBI UCTIONB30BAThCS BMECTE TaOnuien 8
1 puCyHKOM 19, mpuMeHNMBIE K IMHPOKOMY CIEKTPY BBIXOTHBIX MOIIIHOCTEW MepeaTdnuka, AJs aHaJOrOBOTO

Pex. MCJ-R SM.1541-4

TABJIMLA 8 (oxonuanue)

Touku nepernda JAJs aHAJIOT0OBOI0 TeJeBUAeHUA ¢ KaHagdamu 1o 7 MI'u,
HeraTupHasi MmoayJsiuusi, VSB = 0,75 MI'n

YacToTa OTHOCUTEIBHO YacToTa OTHOCUTEIHHO OTHOCHTENLHEIH YPOBEHE
4aCTOTA BHICOHECY e uentpa 7 Ml kanasia B mooce “”E;ijH“” S0 MI'n
-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 ¢ KaHatamu o 7 MI't, HeratuBHo#t moxysmueit, VSB = 0,75 MI.

3HaveHNsI KOHEYHBIX TOUYEK JJISI AHAJOr0BOI0 TeJIeBHAECHUS ¢ KaHajaaMu no 7 MI'n, HeraTuBHOM

TABJINIIA 9

moayasiuueii, VSB = 0,75 MI'n

3navenne KoneuHoi Touxn'’ CooTBeTCTBYHOIIMIA YPOBEHb
(u3mMepuTebLHASA 110J10CA JMana3oH MOLIHOCTH NMO00YHBIX H3JTY4YeHMIt
50 k') (nbBT) (B M3MepHUTEILHOM MoJioce

(ab) 100 xI'n)
-80,5-(P-9) P<9 —36 nbm

-80,5 9< P<29 75 dBc
-80,5-(P-29) 20< P<39 —16 n1bm

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

(O]

3HaucHE KOHEYHOH TOYKHU OIpeeIsieTCsl BEpXHUM Ipenenom 65,5 nb.
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B Tabmune 10 mokazaHpl TOYKHM Ieperuda, COOTBETCTBYIOIIKE TpaduKy, H300pakeHHOMY Ha pucyHke 20,
JUTsL aHAJIOTOBOTO TENeBHACHUS ¢ KaHamamu 1o 8 MI'm u HeratuBHO#N Momymsiueit, VSB =0,75 MI't u
VSB = 1,25 MI'mL.

PUCYHOK 20

Macka cneKTpajbHbIX NPeesoB AJs AHAJIO0T0BOI0 TeleBUAeHHUs ¢ KaHajJamu o 8§ MI'y
M HeraTuBHOM Moayasinuei (s P=39-50 nbBr)

|
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(nb) (momoca =50 xI')
/

90 /

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

YacToTa OTHOCHTENIBHO HeHTpa KaHaa (MI'm)

VSB =1,25 MI'y

________ VSB =0,75 MI' SM.1541-20
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B Ttabmune 11 mnokazaHel 3HA4YEHUS KOHEYHBIX TOYEK, KOTOpBIE [OJDKHBI MCIOJIb30BAaTHCS BMECTE
tabnureit 10 u pucyrakom 20, IpuMEHUMBIE K IIHPOKOMY CIIEKTPY BBIXOJIHBIX MOIIHOCTEH MepenaTinka, A

Pex. MCJ-R SM.1541-4

TABJIUIIA 10

Touku nepernda JAJs aHAJIOT0OBOI0 TeJeBUAeHUA ¢ KaHagdamu 1o 8§ MI'u,
HeraTupHasi MmoayJasinus, VSB = 0,75 MI'u u VSB = 1,25 MI'n

OTHOCHUTEIBHBIH OTHOCHUTEILHBIH
YacroTa oTHOCHTEIHHO | YacTOTa OTHOCUTEILHO YPOBCHD B [IOI0CE YPOBEHE B I0I0CE
4acToThl BuieoHecyueil | uenrpa 8§ MI'y kanajaa u3mepenns 50 MI'n, usmepenns S0 MI'n
VSB = 0,75 MI'u VSB =1,25 MI'n
(ab) (ab)
-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

AaHaJIOroBOro TCICBUACHUA C KaHaJlaMH I10 8 MI' I, HEraTUBHOM MO,I[y.TISIL[I/IeI\/'I.

TABJIMIIA 11

3HayeHNs] KOHEYHDBIX TOYEK JJIsi AHAJOT0BOI'0 TeJeBHIACHUS
¢ kaHajamu no 8 MI'u, HeraTuBHAasi MOAY AU

3HavyeHHe KOHEYHOH TOUKHU

1)

Co0TBeTCTBYIOIIUIT YPOBEHb

(u3mepuTebHAs JAuanazon MOIIHOCTH MOOOYHBIX U3JTyYeHU
noJioca 50 k') (abBT) (B M3MepHUTeIbLHOM 1oJI0Cce
(nb) 100 xI'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

M

3HaueHne KOHEUYHOH TOUKH OINpeeseTcsl BEpXHUM npeaenom 65,5 nb.
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B Tabnume 12 mokaszaHel TOYKHM IMepernda, COOTBETCTBYIOIINE rpaduKy, M300pakeHHOMY Ha pucyHke 21,
JUTsI aHAJIOTOBOTO TEJeBUACHUS ¢ KaHanamu 1o 8 Ml u monoxutenpHOU Momysiueir, VSB = 0,75 Ml u
VSB = 1,25 MI'mL.

PUCYHOK 21

Macka cneKTpajbHbIX NPeesIoB AJs1 AHAJIO0T0BOI0 TeJleBUAeHHUs ¢ KaHajJamu o 8§ MI'y
M NOJIOKUTELHOH Moy asiumeii (11s P=39-50 1bBT)

0
-5
-10
—15 'T'
1
-20 T
=25 I/_ _'

(nb) (momoca = 50 k')
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i X

B / N

85 // \\
-90

-95

-20 -18 -16 .14 -12-10 8 -6 4 2 0 2 4 6 & 10 12 14 16 18 20
YacToTa OTHOCHTENIBHO LeHTpa KaHana(MI'm)

VSB = 1,25 MI'y
________ VSB = 0,75 Ml SM.1541-21
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TABJINIIA 12

Touku nepernda AJ aHAJIOr0OBOI0 TeJieBUeHUA ¢ KaHagdamu o 8 MI'u, moy10KuTeIbHOM
moayasiuueit VSB = 0,75 MI'u u VSB = 1,25 MI'n

OTHOCHUTEILHBIH OTHOCHUTEILHBIT
YacroTa oTHOCHTEIHHO | YacTOTA OTHOCUTEILHO YPOBCHE B [IOI0¢E YPOBEHE B I010CE
yacToTa BujieoHecyuieil | nenrpa 8§ MI'u kanana n3mepennst S0 MI'n usmepennst S0 MI'n
VSB = 0,75 MI' VSB =1,25 MI't
(ab) (ab)
-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 Tabmuue 13 mokasaHbl 3HaYeHHS KOHEYHBIX TOYEK, KOTOPHIE IOJDKHBI HCIIONB30BAaTHCS BMECTE C
tabmureit 12 u pucyHkom 21, IpuMeHUMBIE K IMUPOKOMY CIIEKTPY BBIXOJHBIX MOIIHOCTEH IepeaTankKa, A
aHaJIOTOBOI'O TEJIEBUJEHHUA ¢ KaHajnaMu 1o 8§ MI 11, MoJ0XXUTENbHON MOTY ISILIEH.

TABJIMLIA 13

3HayeHNs1 KOHEYHBIX TOYEK AJIsi AHAJO0T0BOI0 TEJICBUACHHUA ¢ KaHAJaMHU 110 8 MFII,
MOJIOKUTEJIbHAA MOAYJIALMUSA

3Hauenne KoHeuHoi Toukn'’ Coo0TBeTCTBYIOLIHIl YPOBEHD
(M3MepHuTeIbHASA NOJ10Ca Jlnana3oH MOIHOCTH NMO0OYHBIX H3JTy4YeHHI
50 kI'm) (1bBT) (B M13MepHUTEJILHOM MmoJioce

(ab) 100 xI'm)
-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 KOHEUHOM TOUKH OmpeesseTcs: BepXHuM npeaenom 64,2 nb.
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2.2 Mudposbie TeeBU3MOHHbIE CUCTEMbI

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

Hns mudpoBoro TeneBuieHus ¢ mupuHoW kanama 7 MI'm oGmacte OoB pacnonoxkena ot +3,5 MIn
(1. e. 20,5 x 7 MTI') no £17,5 MI'tt (1. e. £2,5 x 7 MI'm).

Hns mudpoBoro TeneBuaeHuss ¢ mmpuHOM kanaina 8 MI'm obxacte OoB pacmonoxena ot 4 MI'n
(1. e. 20,5 x 8§ MI'tr) go £20 MI'm (1. e. 22,5 x 8§ MI'm).

Hnst o6oux TUNOB HU(POBOrO TENEBUACHUS — ¢ KaHamamu mupuHoit 1 7 MI'n, m 8 MI' mst u3mepenus
YPOBHEH HEXeNaTeNbHbIX U3IYYeHUH HCHOIb3yeTCs M3MepHuTenbHas nosioca 4 kI'. DTanoHHBIN ypOBEHb
0 n1b cooTBETCTBYET CpelHEMY BBIXOJAHOMY YPOBHIO MOIIHOCTH, H3MEPEHHOMY T0J0CE KaHasa.

Macku cnekTpansHbeix npenenoB s DVB-T cucrem ¢ mmpunoit kanana 7 MI'n u 8 Ml mokaszansl Ha
pucyHkax 22 wu 23, coorBeTcTBeHHO. Kaxmplii rpaduk wu300pakaeT CIEKTPAIbHBIC MPEICHbl IS
MePeIaTINKOB C JUANa30HOM BBIXOJAHBIX MolnHocTed oT 39 nbBTt mo 50 nbBt. C kaxnaeim rpaduxom
CBsi3aHa Ta0IMIIA TOYCK Mepernda u TabIuIa 3HAYCHUH KOHEYHBIX TOYCK C COOTBETCTBYIOIIUMU YPOBHSIMU
MOOOYHBIX U3TYYCHUN JJIs IUANa30Ha BRIXOHBIX MOITHOCTEH MepeiaTunKa.

PUCVYHOK 22

Macka cnekTpajbHbIX npeaesnoB Ais cucteM DVB-T ¢ kananamu no 7 MI'n (s P=39-50 n1bBT)

=4 k')
bk
S O

(nb) (momoca
&
S

/' T~

-100
-105

-110
-17,5 -15 -12,5 -10 -7,5 -5 -2,5 0 2,5 5 7,5 10 125 15 17,5

YacToTa OTHOCHTENBHO IeHTpa KaHana (MI'm) SML1541-22

B Tabmune 14 mokazaHpl TOYKH Iepernda, COOTBETCTBYIOIIKE TpaduKy, H300paKeHHOMY Ha PUCYHKe 22,
g cucteM DVB-T ¢ kaganamu o 7 MI'11.
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TABJINA 14
Touku nepernda niaa cucreM DVB-T ¢ kananamu no 7 MI'y
YacToTa OTHOCUTEIBLHO LHEeHTpa KaHaJ1a Otnocurens b1l YPOBCHb
mmpmnoii 7 MI'n B noJioce usmepenus 4 kl'n
(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 tabnume 15 mokazaHbl 3HAUYEHUS KOHEYHBIX TOYEK U 3HAYCHUS TOYCK BOJIHM3M KOHEUHBIX TOUEK, KOTOPHIC
JIOJDKHBI HCIIOJIb30BaThCS BMECTE C PUCYHKOM 22 u Tabnuiedl 14, MPUMEHUMBbIC K HIMPOKOMY CIIEKTPY
BBIXOJHBIX MOIIHOCTEH nepenaTuuka, ais cucteM DVB-T ¢ kananamu no 7 MI'm.

TABJMLIA 15

3HaYeHHNA KOHEYHLIX TOYEeK H 3HAYEHHUSA TOYEK BOJHN3H KOHEYHBIX TOYEK JIJIf
cucteM DVB-T ¢ kanajgamu o 7 MI'g

3uauenne KoHe4Hoii Toukn'’ Co0TBeTCTBYIOLIMIT YPOBEHb
(u3MmepuTeabHas MoJoca 4 Jlnana3oH MOIHOCTH M00OYHBIX M3.Ty4YeHHU N
INDI)] (nBBT) (u3mMepuTeLHAS N0J0CA
(ab) 100 xI')
-89-(P-9) P<9 —-36 n1bm
-89 9< P<29 75 dBc
-89 —-(P-29) 290< P<39 —16 nbm
-99 39< P<50 85 dBc
-99 —(P-50) 50< P -5 nbm

)" 3payenue Touek BOIM3M KOHEUHBIX TOUYECK HA 8 AB BbIlIE, YeM 3HAUCHHUE KOHEYHOM TOUKH, H BCE 3TH
3HA4YeHHUs OTIpeJIeNIeHbl IpU BepxHeM npeaene =—67,2 b.

B Tabmure 16 moka3aHpl TOYKH Neperuda, COOTBETCTBYIOIIUE TpaduKy, U300paKEHHOMY Ha PUCYHKE 23,
g cucteM DVB-T ¢ kaganamu o 8 MI'11.



4 xI'n)

(1b) (mosnoca
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PUCYHOK 23

Macka cnekTpajbHbIX npeaesioB Ajs cucteM DVB-T ¢ kananamu no 8 MI'n (aast P=39-50 1bBT1)

-100
—-105

-110
-20 -18 -16 -14 -12-10 8 -6 4 -2 0 2 4 6 8§ 10 12 14 16 18 20

YacToTa OTHOCHTEIIFHO IIeHTpa KaHana (M)

SM.1541-23

TABJINLIA 16
Toukn nepernda mas cucrem DVB-T ¢ kanamsamu mo 8 MI'n
OTHOCHTEILHBI YPOBEHD
YacToTa OTHOCHTE/IBHO LIEHTPA KaHAJIA .
N B M3MepHTeIbHOI noJioce 4 kI'n
mupuHoii 8§ MI'n
(ab)
—20 -99
-12 -91
‘4,2 76758
-3,81 -32,8
3,81 -32,8
4,2 —67,8
12 —91
20 -99

39
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B Tabmune 17 moka3aHpl 3HAYEHUSI KOHEUHBIX TOYEK W 3HAUEHUS TOYEK BOIHM3M KOHEYHBIX TOYEK, KOTOPBIC
JOJDKHBI HMCIIONIB30BAThCSl BMECTE C PUCYHKOM 23 u Tabmuuel 16, MpUMEHHMBIE K IIMPOKOMY CIIEKTPY
BBIXOJTHBIX MOIIIHOCTEH nepenaTunka, s cucteM DVB-T ¢ kananamu no 8 MI'1.

TABJINIIA 17

3HaYeHUs KOHEYHBIX TOYEK M 3HAYEHHUS TOYEK BOJIM3H KOHEYHBIX TOYEK
nJa cucteM DVB-T ¢ kanaaamu nmo 8 MI'g

3uayenne KoHe4Holi Toukn'’ CoO0TBeTCTBYIOLIMII YPOBEHb
(u3MepuTebLHAS 0JI0CA JAnana3oH MOIIHOCTH NM00OYHBIX U3Ty4YeHUl
4 k') (a1BBT) (u3MepuTebLHAS N0J0CA

(nb) 100 k')

-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

()" 3pauenne Touek BOIM3HM KOHEUHBIX TOUEK HA 8 1B BBbIlIE, YeM 3HAUCHHME KOHEUHOI TOUKH, U BCE ITH
3HAYEHHUs OTIPEENICHBI IIpU BepxHeM npeaene —67,8 nb.

2.2.2 Cucrembl ISDB-T ¢ xanaaamu o 7 u 8 MI'n

st mudpoBoro TeneBuaeHUS ¢ kaHamamu 1o 7 MI'm oGmacte OoB pacromaraercs ot £3,5 MI'm
(1. e. 20,5 x 7 MI'mr) mo £17,5 MI'1 (T. e. 2,5 X 7 MI'm).

Hdus mudpoBoro TeneBuaenns ¢ kaHamamu 1o 8 MI'm obmacte OoB pacmomaraercs ot 14 MI'n
(1. e. £0,5 X 8 MI'm) mo £20 MI' (1. e. £2,5 X 8 MI'm).

Macku criekTpanbHbIX mpeaenoB cucteM ISDB-T ¢ xanamamu mo 7 u 8 MI'11 mokazaHbl Ha pUCYHKax 24 U
25, cootBeTcTBeHHO. B Tabnurmax 18 u 19 mokazansl Touku mepermnda, COOTBETCTBYIOIINE pUCYHKaM 24 u 25,
COOTBETCTBEHHO. OTHOCUTENBHBIE YPOBHM MOIIHOCTH OIPENENEeHbl B 3TaJOHHON mosioce yacTtoT 4 kI
OtanoHHbIN ypoBeHb 0 b COOTBETCTBYET CpeaHeil BBIXOMHONH MOIIHOCTH, H3MEPSHHON B IMUPHHE ITOJIOCHI
KaHayia. JTU TpeIesbl U3IIYICHIS PUMEHSIOTCS, KOTIa MOIITHOCTh nepexpatunka oonee 39 nbBT.



Tlonoca =4 xI'u (1b)
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PUCYHOK 24

Macka cnekTpajabHbIX npeaeaos aas cucteM ISDB-T ¢ kananamu no 7 MI'u (nast 2> 39 nbBr)

0

-10

-20

=30

-100

—-110

17,5 -15 -125 -10 -7,5 -5

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

YacroTa OTHOCHTENEHO IeHTpa Kanana (MI'm)

TABJIMLIA 18

Taéanua Touek nepernda, COOTBETCTBYIOIIMX PUCYHKY 24
st cucreM ISDB-T ¢ kanamamu mo 7 MI'n

15 17,5

SM.1541-24

YacToTa OTHOCUTEJILHO LIEHTPA KaHAJIa OTHOCUTEIbHBINH YPOBEHb
mupuHoii 7 MI'y B TAJIOHHOM moJioce yactoT 4 kI
(MTI'w) (ab)
-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

41
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[Monoca = 4 kI' (1b)

Pex. MCJ-R SM.1541-4

PUCYHOK 25

Macka cnekTpajabHbIX npeaenaos Aas cucteM ISDB-T ¢ kananamu no 8 MI'u (nast 2> 39 abBr)
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YacToTa OTHOCHTENBHO IeHTpa KaHaia (MI'm)

TABJIMLIA 19

Tabauma To4yek nmeperuda, COOTBETCTBYIONIUX PUCYHKY 25
i cucteM ISDB-T ¢ kanaiaamu o 8 MI'g

18 20

SM.1541-25

YacToTa OTHOCUTEIHHO LIEHTPA KaHAJIA
mupuHoii 8 MI'n

OTHOCHTENbHBIH YPOBEHD
B dTAJIOHHOH moJoce yacToT 4 kI'n

(MTI') (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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Hpuioxenue 7

IIpenennl nzay4venuii B o01actu OoB 155 cucTeM 3ByKOBOro paguoBeliaHus

B mnactosmem [IpminoxeHUM NTPHUBOIATCS TpeAeibl H3aydeHud B oOmacth OoB, KOTOpbIE HOKHBI
MIPUMEHSATHCS ISl CUCTEM 3BYKOBOTO PaJMOBEINaHus. B COOTBETCTBMM C NMPUHIUIIOM 0OE30MAaCHOCTH CETH
(cM. m. 4 paznena pekomendyem), CIeIyeT OTMETHTh, YTO Oollee CTPOTHE TpeAebl He 3aTParuBaloOTCs B TeX
CIIy4asx, KOT/Ia CYIIECTBYIOT 0COObIe COTTIAIIEHUS ISl paAHOBEIIaTEIbHBIX CITYXO0, MONICaHHBIEe B IENIAX
KOOpJIMHAIIMK U 00ECIEUYCeHUsT COBMECTUMOCTH. bojiee cTporue mpesensbl, yka3aHHbIE B COOTBETCTBYIOIIUX
COTJIAIIICHUAX U CTaHIapTaX, MOJKHBI HMCIOJB30BAaThCS BO BCEX CIIyYasx, KOTJa HEOOXOIMMO ONPEICIIUTh
0CcOo0BIe TPEOOBAHUS U MOKET OBITH 3aTPOHYT IMPEAMET COTIIANIICHUSI.

1 OBY YM 3ByKo0BOe pajuoBeniaHue

Macka cnekTpanbHbix npenenoB i OBY UM 3BykoBoro paiuoBellaHus IOKa3aHa Ha pUCYHKe 26.
CooTBeTCTBYIOLIME TOUKH Nlepernda npuseneHs! B Tadmune 20.

st OBY UM 3ByKOBOTO pamuoBeriaHus ¢ Hape3koi kaHaioB mo 200 kI obmacte OoB pacmonoskena ot
1100 kI (1. e. 20,5 X 200 k') mo £500 kI'1x (1. €. £2,5 X 200 kI'm).

YpoBeHb MOILITHOCTH H3MepsAeTcs B mojoce yacToT 1 kI'1. DtanonusIil ypoBeHs 0 1b cooTBETCTBYET cpeaHeit
BBIXOJHON MOIIHOCTH, U3MEPEHHOM B IIKpHHE mojockl kaHana (200 kI'm).

PUCYHOK 26

Macka cneKTpaJbHbIX IpeesoB A1 nepeaardukos OBY UM 3BykoBoro
paauoBelanus (NpeABapUTeabHOE IPEI0KEeHHe)

(nape3ka kanasios 1o 200 kI'r)

N\

-100

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

YactoTa OTHOCHTENBHO LIeHTpa KaHana (kI ') SM.1541-26
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TABJINIIA 20

Touku nepernda JJig MACKHU CIIEKTPaJIbHBIX Npe1eSioB
st OBY UM 3ByKoBOro paauoBeniaHusi

Yacrora OTHOCHTE/ILHO EHTPA KAHAIA OTHOCHTEb BT ypoBenD

mmpuHoii 200 kI'n (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 3ByKkoBoe paguoBemianue Huxe 30 MI'g

O6nactp BHenonocHbIX (OoB) m3mydeHus it epeJaTdnka 3ByKOBOTO PAaTUOBEIIaHHS C IBYMSI OOKOBBIMHU
rmojiocaMd W ¢ OJHOW OOKOBOW mojocoi, pabotaromero Hmke 30 MITT oreHMBaeTcs IO JTaHHBIM,
npuBeAeHABIM B Pexomermanimun MC3-R SM.328.

2.1 CucreMbl IM(POBOro paguoBelIaHus
st madppoBeix cucreM cragaapra Digital Radio Mondiale (DRM), o6iacts OoB pacrionoxena:

— IUIS cUcTeM ¢ KaHayamu 110 4,5 kI'm — ot £2,25 kI (T. e. 20,5 x 4,5 xI'm) mo £11,25 xI'1p
(. e. £2,5 x 4,5 x['m);

- IUIS cucTeM ¢ KaramaMu 1o 5 kI — ot £2,5 kI’ (1. e. 20,5 X 5 kI'm) mo £12,5 kI’
(T. e. £2,5 X 5 xI'm);

- IUIs cucteM ¢ kKa"aamu 1Mo 9 kI — ot £4,5 kI (T. e. 20,5 X 9 k') go 22,5 x['q
(1. e. £2,5 X 9 xI'm);

- qutst cucteM ¢ kaHanaMu 1o 10 kI’ — ot +5 kI (1. e. 0,5 X 10 xI'r) mo 25 k'
(T. e. £2,5 x 10 x['m).

B Pexomenmammu MCO-R BS.1615 — "[lapamerpsl mmianupoBaHus" A OUPPOBOTO  3BYKOBOTO
paauoBemnanus Ha dactotax Hrke 30 MI'm (m. 2.2) comepkaTcs ykKa3zaHUS IO OIPEACICHHIO MAacoK
CIIEKTpaJIbHBIX MpeenoB g cucteM DRM.

Macku cHeKTpalbHBIX TpenenoB st cucteM DRM  paccuuthBaloTCss B COOTBETCTBHM ¢ 1. 6.3.3
[Ipunoxenun 1 k Pekomenmanuun MCO-R SM.328, ¢ wucnonb3oBaHWEM NPUBEACHHBIX BHIIIE 3HAUYCHUU
IIMPUHBI TOJIOCH! KaHata. OHa BKitouaeT B cebs ocnabnenue Ha 30 nb Ha vactore, paBHO# 10,53 X mmpuHa
TIOJIOCHI KaHaJa; IOCIe 3TOH TOYKW HAYMHAETCS CIIa]] XapaKTEePUCTHUKHU ¢ HakioHoM —12 nb/okraBa 10 Toukn
—60 nb. OTHOCUTENBHBIN YPOBEHL MOIITHOCTH OTPEIEICH B dTATOHHOH mosioce wactoT 100 ['1. DramoHHBIN
ypoBeHb 0 1b cooTBETCTBYET cpeHeN BBIXOIHOM MOIHOCTH, H3MEPEHHON B IIMPHUHE MOJIOCH! KaHasa.

[Ipumep macku cnekTpanbHbIX npeaenos st cucteM DRM ¢ kananamu no 10 x['11 mokazan Ha pucyHke 27.
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PUCYHOK 27
Macka cneKkTpaJjbHbIX HpegenaoB 1 cucreM DRM ¢ kananamu no 10 xkI'n

0
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S 40
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2

3 =50
=
<
=
=
=
=~
=

-60 4 N
,/ \\

— S~

-80
-90
=25 =20 -15  -10 -5 0 5 10 15 20 25
YacToTa OTHOCUTENBHO IIeHTpa KaHana (k['1r )
SM.1541-27
3 Hudposoe 3ByKoBOE paanoBeiaHue

Lupposas cucmema A

Macka CneKTpaJIbHBIX TIpeeioB s mudpoBoit cucTeMbl A ToKazaHa Ha pucyHke 28. COOTBETCTBYIOIINE
TOYKH neperuda nmpuBeAeHsl B Tabmmmax 21 u 22.

Hns mudpoBoit cuctembl A ¢ kaHanamu mo 1,54 MI'm oGmacte OoB pacnonoxena ot =0,77 MI'mg
(1. e. 20,5 x 1,54 MI') mo £3,85 MI 11 (T. e. 2,5 X 1,54 MI ).

Hns umdpoBoii cucteMbl A wucmonb3yercsi monoca wu3MepeHuit 4 k['m. Ortanonssiii yposens 0 b
COOTBETCTBYET CpeIHEH BBHIXOAHOW MOIITHOCTH, M3MEPEHHON B MMUPHUHE MOJIOCH KaHana (1,54 MI'm).
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PUCYHOK 28
Macka cnekTpaJjbHbIX IIpeaesoB A uudposoii cucremsl A (9 abBT < P<29 n1bBr)

(xanans! o 1,54 MI'n, Bce pesKUMBI Iepeaull )

=50
—60 // \\
Ve N\
/7 AN
=70 7
L d N
/ \\
-80 L L <
/ 7 AN \
/] AN
2 \

7 N\
4 N
/ \|

(ab)

-100

~110
385 3,08 231 -1,54 077 0 0,77 154 231 3,08 3,85

YacroTa oOTHOCUTENBHO 1eHTpa KaHasa ( MI 1)

Juanazon OBY (9 nbBt < P< 291bBT)
————— Junanazon YBY (9 nbBt < P< 291bBT)
SM.1541-28

B Ttabmmme 22 moka3aHBl 3HAYCHUS KOHEYHBIX TOYEK, KOTOPHIC MOJDKHBI HCIIOIB30BATHCS BMECTE
¢ Tabnuned 21 u pucyHkoM 28, IpUMEHUMBIC K IUPOKOMY CIIEKTPY BBIXOJHBIX MOIIHOCTEH MepenaTdnKa,
IUTS UG POBOM CUCTEMBI A.

TABJIULIA 21

Touku nmeperuda MacKH CeKTPaJIbHBIX MpeaAeIoB 1 HU(POBOii cUCTEMBI A,
Bce pexxkumbl nepeaaum (9 abBr < P <29 n1bBr)

YacToTa OTHOCHTEJILHO LIEHTPA KaHaJIa .
. OTHOCUTE/ILHBIH YPOBEHb
mupuHoii 1,54 MI'y (1B)
(MI')
-3,85 -89
-0,97 =52
-0,77 —26
0,77 26
0,97 -52
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TABJINIIA 22

3HaYyeHUs] KOHEYHBIX TOUYEK, KOTOPbIE J0JKHBI HCI0Jb30BATHCA BMecTe ¢ Tabanueii 21

Hudposasi cuctema A, padorawuiasi B AuanazosHax 4yacror 47—68 MI'u u 174240 MI'y

3HaveHne KOHEYHOH

JlnanmazoH MOIHOCTH

YpoBeHb N0O0YHBIX H3JTyYeHHUH

touxu'” (15/4 k') (nBBT) (nu3mepuTeabHas nojaoca 100 kI')
—-89-(P-9) P<9 —36 nbm
~89 9< P<29 75 dBc
—-89 — (P -29) 29< P<39 —16 1bm
99 39< P<50 85 dBc
—-99 — (P - 50) 50< P -5 nbm

udposas cuc

Tema A, padorawuias B nojoce yactor 1452-1467,5 MI'u

3HayeHHe KOHEYHOH

Jnana3oH MOIIHOCTH

YpoBeHb MOG0YHBIX H3Ty4YeHHIT

47

toukn'" (16/4 k') (nBBT) (u3mepuTesbHast moJjioca 1 MI'n)
—99 —(P-9) P<9 —36 nbm
99 9< P<29 75 dBc
-99 — (P -29) 29< P<39 —16 n1bm
-106 39< P<50 85 dBc
-106 50< P -5 nbm
M 311182eﬂ];1e KOHEUHO! TOUKH ONpPEAEsICHO NPpU BepxHeM Ipeaene —52 nb u npu HuxxHeM mpenaese
~106 n1B.

Ipunoxenue 8

IIpenens! nzayvenuii B 00acTu OoB 17151 NepBUYHBIX PAIN0T0KATOPOB

1 BBenenue

PP ompenenser "nepBuuHBIE pamaphel’ Kak 'CHCTEMY paduoonpedenenus, OCHOBAHHYIO Ha CpaBHEHHU
9TaJIOHHBIX CUTHAJIOB C PaJIMOCUTHAIAMH, OTPAKEHHBIMU M3 MECTa, IOAJICKAILETO ONpeIeICHHUI0".

HazemHble mnepBUYHBIE PagHONIOKaTOphl PabOTalOT B Ciy:kOe paguoomnpenencHus (paanoioKaluOHHBIE
CTaHIMM 0030pa BO3IYIIHOTO MPOCTPAHCTBA M HABUTAIlMOHHBIE PpaJANWOJIOKALMOHHBIE CTaHLUUM Ha
JeTaTeNbHBIX amnmnaparax i MOPCKUX CyJax), BCIOMOTATEIbHON CIIy:K0€ METEOpOJIOrHH (METEOPOIOTHIEeCKUE
PaaroJIOKAaTOPhI) M B PAMOJIOKAIIMOHHOH ciIyk0e (00JbIas 4acTh CTaBIINXCS HA3€MHBIX PaJHOJIOKATOPOB).
Pagmonokatopbl KOCMHYECKOTO Oa3MpOBaHMS BKIIOYAIOT CIYTHUKH AaKTHBHOTO JHMCTaHIIMOHHOTO
3oHAMpoBanus, pabdoratonire B CKU (aktuBnoit) 1 CCU3 (akTrBHOIN), U npyrue paxunonokatopa CKU.

IIpuBenenHsle nanee Npeaesnsl HENPUMEHUMBI BHYTPH I10JI0C, PACIPEACICHHBIX HA HCKIFOUUTEIBHON OCHOBE
cyx6e pamunoonpenenenus n/minmu CCU3 (aktuBHO#) m CKM (akTHBHOM), HO MPUMEHHMBI Ha TPaHUIAX
9THX TmoJIoc. Bompoc mpenenoB W3NMydeHUs sl TMEPBHYHBIX  PAJHOJIOKATOPOB BHYTPH  IOJIOC,
pacrpe/elieHHbIX Ha UCKITIOYUTENEHONW OCHOBE IAHHBIM CITy)K0aM, TpeOYIOT JalbHEeHIIINX UCCIIeTOBAHUH.
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Heckombko KiTaccoB TEpBUYHBIX PagUOJIOKATOPOB HE BKIOUYeHBI B mpenensl OoB  uzmyuenwid,
Ompe/ieNieHHbIX B HactosmeMm [lpumoskeHnMn. 3TO, B YaCTHOCTH, WMITYJIBCHBIE PaIHOIOKATOPHl C
HOMHHAJIBHOH MHUKOBOI MOIIHOCTHIO | KBT MM MeHee, He-MMITyJIbCHBIE PaaUOJIOKATOPEl ¢ HOMHHAIBLHON
cpenHeit momHOCThIO 40 BT mimm meHee, pamuonokaTopsl, paboraromue Ha dbactoTax Bbime 40 [T,
MEPEHOCHBIC PAIMOJIOKAIIMOHHBIE CTAHIIMM, PAJAUOIOKATOPHl U OJHOPA30BbIC PATUONIOKATOPHl Ha
VOpaBIIEMBbIX pakeTax. JlJas yCTaHOBIEHHS COOTBETCTBYIOUIMX TMPEIACIOB IS OSTUX KaTeropui
PaaMOIOKaTOPOB TPEOYIOTCS JAIbHEHIIINE UCCIICA0BaHUS.

Bo Bcex popmynax, mpuBeieHHBIX B HacToseM [IpuitoskeHuy, MUpUHA TOJ0CH YacToT (By, B, Bs, B4, B 40,
Byise, Bruit, Brisesaii, Br) BbIpakaercs B I'epriax, a JINTENbHOCTH MMILyJIbCOB U BPeMs HapacTaHHs/Crana — B
CEKYHJIaX, €CJIM HE YKa3aHO MHOE.

2 Heo0xoqumasi IIMPHHA NMOJI0CHI

3HaHue HeO6XOL[PIMOI>i IMHUPUHBI TTOJOCHI NEpeAaTIrMKa paan0IOKaTOpa HeO6XOI[I/IMO KakK Iajid ONpCACIICHUA
nIpeacioB I/I3J'IyLICHI/II71 B o0lacTu OOB, TaK W Ui ONpPCACIICHUSA T'paHUIIbI, 3a KOTOpOI\/'I MIPUMCHAIOTCA
Opeacibl qId MOOOYHBIX I/I3J'Iy‘{CHI/II7L

B Pexomenpanuun MCO-R SM.1138, Ha xotopyto cceutaercsi PP, comepkatcs GpopMyIibl, KOTOPBIE JOMKHBI
HCTIONB30BaThCs Ml pacyeTa HeoOXOAUMOW IUPUHBI TTOJIOCKHI, KOTAA 3TO TpeOdyeTcs B cooTBeTcTBUH ¢ PP.
OpHako, enuHCTBeHHas ¢GopMyna, NPUMEHHMas sl PagUOIOKaTOPOB, AaeT pe3yJbTaThl, KOTOpHIE
pa3nuyaloTcsi B JECATh pa3, H3-3a BEIWYMHBI KOHCTaHTHI, KOTOPYIO BBIOMpaeT MOJIb30BATENb.
B Pexomenmanun MCDO-R SM.853, yuntsiBas, uto Gopmyisl B Pekomennammu MCO-R SM. 1138 HenonHsl,
PEKOMEHIyeTCs HCIIOIb30BaTh MHOKECTBO JOMOTHUTENBHBIX (POPMYI.

2.1 HemoayinpoBaHHbIE HMILYJIBCBI PAAH0I0KATOPOB

B Pekomengannun MCDO-R SM.853 coneprkaTcst ykazaHUsl 10 ONpPEAETICHUI0 HEOOX0UMOM IUPUHBI TIOIOCHI
(ma 20 nb HKMKE MMKOBOTO 3HAYEHHUS OTMOAIOUICH) I MPAMOYTOJIBHBIX M TPaNelMEeBUAHBIX MMITYJILCOB.
st 5THX cucTeM HeoOXoauMast IUPHHA MOJIOCH By — 3TO MEHbILee U3 ABYX 3HAUCHHIA:

1,79 6,36
= WIH ,
\/z- t t
.

rae ( — JUIATEIbHOCTh HUMITyJIbCa (HO IIOJIOBUHE aMHJ'H/ITyI[LI), a tr_ BpEMs HapacTaHUs, 00a 3HaueHUS
BBIPA’XXCHLI B CeKyH)laX3 .

By (35)

2.2 Apyrue Buab1 Moay IsiA

Hwxke mnpuBenensl ¢opmynbl A HEOOXOOUMOH IIMPHHA IOJIOCHI JJsl 4aCTOTHO-MOJAYJIMPOBAHHBIX
MMITYJIBCHBIX ~ PaJiOJIOKAaTOPOB, PAJMOIOKaTOPOB CO CKaykaMH YacTOThl M  paJAHOJIOKATOPOB C
CHUHYCOMJANbHBIM CHUTHAJOM, Kak HEMOIYJMPOBAaHHBIM, TaK W YacTOTHO-MOIYJIMPOBAaHHBIM. Jlis
4aCTOTHO-MOAYJIHMPOBAHHBIX UMITYJIbCHBIX PAJHOJIOKATOPOB PE3yJIbTaT NIPUMEHEHHS (POPMYIIbI BEIYUCICHUS
HEOOXOIUMOH MHMPHHBI MoJock (o ypoBHIO 20 AB) mpeBblaeT pe3yabTaT I Cilydyash CHMMETPHYHOTO
TpanenueBUAHOTO UMITyJibca (ypaBHeHHe (35)) Ha yABOSHHOE 3HAUEHHUE JIEBHALIUHN YaCTOTHI B,

L 1ap . (36)

c
It
r

BN:

3 InuTeNnbHOCTH MMITYJIbCa — 3TO BpeMs (C) MeKITy TOUKAMH, COOTBETCTBYIOMMMU 50% aMIUTUTYIbI (HATIPSKEHHUS).
st KOAMPOBaHHBIX UMITYJIECOB JUIMTEIBHOCTh UMITYJIBCA — 3TO MHTEPBAN MEXKIY TOYKAMH, COOTBETCTBYIOILMMH
50% ammuTyap! OHOrO umma (cyOummynbsca). Bpemst Hapactanus — 3To BpeMms (c), KoTopoe Tpedyercst GppoHTy
UMITynbca i1 yBeanueHus ot 10% mo 90% ot makcuMmyMa aMImIMTYABI GpoHTa. [ KOJUPOBAaHHBIX UMITYJIbCOB —
9TO BpeMs HapacTaHUs CYOUMIIYJIbCa; €CJIIM BpeMs HapacTaHUs CyOUMITYJbCa HEBO3MOXKHO OIPENENUTb,
npexmnonaraercsi, 9To oHo paBHO 40% BpemeHH, TpeOyeMoTo Il MEePEKIIIOYeHNS U3 OJHOW (ha3pl CyOMMITYIbCa B
cienyronyto. Korma Bpems cnajga MMIysbca paauosioKaTopa MEHbIIE, YeM BpeMsl HapacTaHWs, OHO JOJDKHO
HCIOJIB30BAThCA B OTUX BBIPAKCHUAX BMCCTO BPECMCHU HapaCTaHUA. Hcnonp3oBaHre MEHBIIETO U3 ABYX 3Ha'{eHHl>lI,
MOJIYYCHHBIX B ypaBHeHMsX (35), moMmoraer u3dexarh yepecdyp OOJBINOW PACCUUTAHHOW HEOOXOIMMOM IMOJIOCHI,
KOT/1a BpeMsl HapacTaHUsl O4e€Hb MaJIo.

4 DTa BeIMYMHa MpeaACTaBIIACT €000 MMOTHBIH CABUT 11O YaCTOTE B TCUCHUE VIMTCIIbHOCTU UMITYJIbCA.
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B (I)OpMy.TIe AL pagruoOJIOKATOpPOB CO CKadYKaMH YaCTOTbI MMCCTCA MOOMNOJHUTCIIBHOC CJIaracMoc BS
MaKCHUMaJIbHBIN AuarasoH, B IIpe€aciax KOToOporo 6y,ueT CABUI'aTbCA HECYyIIad 4aCcToTa:

By =2 128 1B, (37)

it
r

Xots B Pexomenmamn MCDO-R SM.1138 HeT Hukakux Gopmyin B pazfene "H3dydeHHE CHHYCOMIATBLHOTO
curHana" (MMeeTcsl B BUAY HEMOAYIMPOBaHHAs HECYIasi), peaIMCTUIHOE 3HAUCHHE HEOOXO0AUMON IMPHHEI
[OJIOCHl JJISL PAAMOJIOKATOPOB C HEMOAYJIMPOBAHHBIM CHHyCOMIaNbHBIM curHaioM (CW) 3aBucHUT OT
JOITyCTUMOTO OTKJIOHEHHS 10 4YacToTe W Iryma. [ paanoioKaTOpOB ¢ YaCTOTHO-MOXYJIHpOBaHHBIM CW
Heo0XoauMas IMPHHA MOJIOCH PaBHA YABOSHHOMY 3HAUCHHIO MaKCUMaIbHOW AEBUAIIMH YaCTOTHI By

By =2B,. (38)

23 Tunosbie 3HaYeHUSA HEOOXOAUMOMH NIMPHHBI MOJIOCHI

B Ta6J'II/ILIC 23 moka3aHbl THUIIOBBIC 3HAYCHUS HGO6XO,E[I/IMOI\/'I IMHUPUHBI TOJOCHI, MOCJIC KOTOPBIX YKa3aHbI
JHaIia3soHbI 3HAYCHHUI HeO6XOZ[PIMOﬁ IMHUPUHBI MOJIOCHI IJI Y€TBIPCX TUIIOB PaJOJIOKATOPOB.

TABJINLIA 23
THunbl paguoI0KaATOPOB Tunosoe snatenue By Junana3on B
(MI'n) N

CraunoHapHble pajapbl paJuoJIOKallMOHHOM CITyKObI 6 20— 1,3 1T
MoOwiibHBIC pafapbl PAIHOTIOKAIMOHHOMN CITYKOBI 5,75 250 xI'n — 400 MI'g
Ansponpomusie PJIC HabroneHus 32 BO3AYIIHBIM 6 2.8 M — 15 MI'n
MIPOCTPAaHCTBOM

MeTeoposIoTHYeCcKre paguoIoKaTOPhI 1 250 x['m— 3,5 MI'n

3 penennb! nznydenuii B o0aacTu OoB 1151 nepBUYHBIX PagH0JIOKATOPOB

OCHOBHO# TPYAHOCTBHIO B OINpPEACICHUU OOINMX MPEASNIOB M3ydeHuil B obmactu OoB sl mepBHYHBIX
PaAMOIOKATOPOB SIBIIIETCS Pa3HOOOpa3We CHUCTEM U IepelaBaeMbIX CHTHAIOB. l[lpemenbl W3mydeHUi
B obnmactr OoB misi mepBUYHBIX PaJMOIOKaTOPOB OCHOBHIBAIOTCS HA IIMPHUHE TMOJIOCHI CTIEKTPa M3IyUIEeHHUS
repeaaBaeMoro curtaia mo yposHio 40 1b (B_4).

3.1 @DopMyJibl 1 HIUPUHBI 10JI0CHI B4 ab

[Tockonbky OTHOIIGHHE MIMPHUHBI TOJIOCHI B_4 1b W HEOOXOAMMOW HIMPHHBI TOJIOCHI, KaK TPaBHJIO,
HETNOCTOSIHHO, HEO0O0XOIMMO BBIBECTH (OpMYTy IIMPHHBI IMOJOCHl B_40 Ab 11 Toro, 4roObl HalTh
COOTHOIIIEHHE MEXIY MacKoi M HEoOXOAMMOM HMIMPUHON TOJOoCk. bblia onpenenena cienyromas ¢popmyia
LIMPHUHBI IOJIOCHL B_4 1B A7 mepenaTynkoB NEpBUYHBIX PaIHOIOKATOPOB.

Hns wHe-UM MMIyJbCHBIX PaJMOJIOKATOPOB, BKIIOYAs PaIuOJIOKATOPbl C PACIIMPEHHEM CIIEKTpa HIN
KOAMPOBaHHBIMH MMITyJIbCAMH, IIMPUHA IOJIOCH — 3TO MEHbIIIEE U3 ABYX 3HAUCHUM!

K TN 64 , 39)

t-t t

N -

rae koadoumment K = 6,2 s paauoloKaTOPOB ¢ BEIXOIHOW MoImHOCTEI0 Oonee 100 kBt, u K = 7,6 ans
pamuoIOKaTOPOB €  MCHBINIEH BBIXOJHOW  MOINTHOCTBIO ¥ PAaIHOJIOKAaTOPOB, paboTalmux B

B 4 =
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paIMOHABUTAIIMOHHON Ciyk0e B mosocax yactora 2900-3100 MI'm u 9200-9500 MI't?. Ilocnennee
BBIpa)KCHHE TNPUMEHSETCS, €ClIM BpeMs HapacTaHus f. MeHbine npumepHo 0,0094:, xorma K = 6,2, unu
npumepso 0,014¢, korna K = 7,6.

Jns UM UMy ibCHBIX paJuoIOKaTOPOB, MIMPUHA MO0Chl B_4 1b paBHa:

B_4= I’S{BC ++/m-[In(Be - 1)) [Mi”(BriseaB falt > Brisescfatr) + Max(Bige, B 11, Byises. fail )]}, (40)

TIe:

Brise&fall =
' 3,/T-tr~tf
T:
t:

t:
B.:

BS:

B = ! JUTS y9eTa BpeMEHU HapacTaHUs 41
T-1,
1
By =—— JUIsl ydeTa BpEMEHH CIiaja (42)
VTl
1 IUIs ydera o0enx KOMOMHAILMI BpeMEHH! HapacTaHus | craja (43)

JJIUTEIIBHOCTH UMITYJIBCA, BKIIIOYAKOIasA BpEMA HapaCTaHUA U BPEM: CIiaaa,
BpEMs HAPACTAHUA UMITYJIbCA,
BpEMsI Cliaa UMITYJIbCa,

IIMPUHA TIOJIOCHI [JEBHALMM YacTOThl (TOJHBIH CIOBUT YacTOTHl B IEPHOX
TeHEepUPOBAHMS UMITYJIbCA);

MaKCHMAJBHBI TUana3oH, B Mpe/eliax KOTOporo OyIeT CIBUTaThcs HECYIas 4acToTa,
B, nnst cmyyaeB 0e3 CKayKOB YaCTOTHI PaBEeH HYJIIO.

Ypasuenue (40) cripaBeUIMBO TOJILKO MPHU BHIIOIHEHUH CIEIYIOIMINX YCIOBUI:

1) nponykt B, - Minimum (tr,t/-) 6oubiire win paser 0,10; u

2) npoaykT B, -T wim ko3QGUIHEHT cKaTUs JOJDKEH ObITh Ooubire 10.

5 Dru xodbdumpents: K=6,2 um 7,6 1 64 CBA3aHBI C TEOPETHUECCKUMHU 3HAYECHUSAMM, MPEBATHPYIOIMMHE B CIydae
TpanenueBUIHBIX W TPSMOYTOJBHBIX WMITYJIbCOB IMOCTOSIHHOM 4acCTOTBHI, COOTBETCTBEHHO. Kpome Toro, B ciydae
TparenueBUIHBIX HMITYJIECOB KO3((GHIMEHT K HECKOIBKO BO3pAcTaeT ISl yUeTa XapaKTepHCTHK BBIXOJJHOTO YCTPOHCTBA.
Jns maeanbHBIX MPSMOYTOJIBHBIX MMITYJIBCOB CIIEKTp CliafaeT co ckopoctbio 20 nb Ha aekajy, 4To JaeT B pe3yJibrare
[IMPUHY TOJIOCH TI0 ypoBHIO 20 nb = 6,4/t u mmpuHy moJ0ck 1Mo ypoBHto 40 1b B mecsTs pa3 mmpe, T. e. 64/t. s Toro
YTOOBI UCKIIFOUHTH MCIIONB30BAHNE MIMITYJIECOB C MTHOBEHHBIM HApacTaHWEM M CIIaJIOM (DPOHTOB, JOIYCKACTCS HAIMIUC
3amaca. CHekTp TpamereBUIHBIX UMITYJIbCOB CHaYalla cramaer co ckopocteio 20 nb Ha mekany, a 3ateM, B KOHCYHOM
cuere, 40 nb Ha nexamy. Ecim oTHOmIEHHE BpeMeHH HapacTaHUs K IIUprHEe mMiyiisca npepbimaer 0,008, To Toukn c
ypoBaeM 40 1b okaxcytcs Ha HakioHHOM (poHTe 40 1B Ha Jiekaty, B TAKOM Citydae B 4 COCTaBHT:

5,7

N

I[OHyCK Ha HEeM30C)KHbIC HETOYHOCTH pcaiusanuu, Tpe6yeT, YTOOBI MaCKa OCHOBBIBAJIACH HA 3HAUCHHUSAX HE MCHEe:

6,2 7,6

NI
Jtot, Jtot,

B 3aBHCUMOCTH OT KaTerOpuH pajinoIokaTopa.
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Bo Bcex ocranbHEIX ClIydasx CJICAYCT UCIIOJIb30BATh MPUBCACHHLIC HUKC YPABHCHHUA:

Jert, 2

rae A= 0,105, korna K =6,2 u 4 = 0,065, xorna K = 7.6.

Jns UM uMIyNbCHBIX PaaUONIOKATOPOB CO CKaYyKaMH YacTOThl HEOOXOJHUMO N00aBHTH 3HaueHHEe B; K

3HaYCHUIO B_4 (ypaBHenue (40) wim ypaBHeHuE (44)) TSl TIUPUHBI TIOJIOCH B_4 Ib pamapoB co ckaukaMu
7

HaCTOThI'.

st panapoB ¢ paguonoKaTopoB ¢ HemonyaupoBaHnHeIM CW mupuHa nosocs! B_4 b cocraBnser:
B ,, =0,0003F,, (45)

rae Fe— Hecylas 4yacToTa.

Hns pagnonokaropoB ¢ yactoTHO-MoaynupoBaHHbiM CW (FMCW) npumeHnsitoTcst oBe pasHble (HOpMyJIbl
LIMPHUHBI OJI0CH! B4 1b. 310 — 00mas popmyna u popmyna 1 cirydast co CKaYKaMH 4aCTOTHI.

O6mrast popMyIra MUPHHEI TIOJOCH B_40 b M1 pagnomokaropoB FMCW:
P
1+ 200
BT |

rae Bp— monHas neBUANS YacTOTHl, a 1 — TepHoa JTWHEHHON YacTOTHOW Momyismuu. JTa (opmyra
O0asupyercs Ha suHeiHOM FMCW UM MOXeET NpUMEHSThCS K YaCTOTHO-MOAYJIMPOBAHHBIM JIHHEHHBIM
FMCW, FMCW o6parHoro xona u HenuaeiHeIM FMCW.

st FMCW paanonokaTopoB CO CKayKaMH 9acTOTHI B (hOpMYJTy IIUPHHBI MONOCH B_4 1b HeoOXoammo
n00aBUTh 3HA4YCHHE B, rie By — MakCUMalbHBIA IUANa30H, B MpPEJeiax KOTOPOro OyAeT CIABUIaThCs
HecyIIasi 4acToTa.

I[J'ISI PaaAnoOJIOKATOPOB € HECKOJbKHMMU HMITYJIBCHBIMH CHUTHAJIaMH, INHPUHA I1OJIOCHL B_40 ,I[B JOJIDXKHaA
BBIYUCIATBCA JISI KaXJIO0ro OTACIBHOI'O THUIIA MMITYJIbCa, W JIsI OIPEACIICHUA (1)OpMI>I MAaCKH H3JIYUYCHUA
OOJIDKHO UCIIOJIB30BATHECA MaKCUMAJIbHOEC JOCTUTa€MOC 3HAUCHNE HIMPUHEI ITOJIOCHL B40 I[B.

4 Macka BHeNOJI0CHBIX M3JIy4YeHUIl

Ha Humxecnenyromux pucyHkax nokasaHa Macka BHEMOJIOCHBIX U3YyUYEeHUN IS IEPBUYHBIX
PaAMOIOKAaTOPOB, PacIIpe/leIeHHas TI0 THUITY CUTHAJIOB, OTIPe/IeIeHHas B BeIMYHHAX psd U BEIpaKeHHAS B
equaUIaXx dBpp. Macka nMeeT HaKJIOH ¢ ITUPHHBI TIOJIOCH! B_4 Ib 10 YPOBHS TOOOYHBIX H3TYUICHHH,
onpezenennoro B [punoxennn 3 k PPS.

[upuna nonockl B 49 1b MOXKET ObITH CABHHYTA OT YACTOThI C MAKCUMAJILHBIM YPOBHEM H3JTyUEHHS, HO
HeoOxouMast mupuHa moyiockl (1. 1.152 PP) u, npeanodtuTensHo, BCs IMUPUHA 3aHUMAEMON TTOJIOCHI
(. 1.153 PP), momKHBI ITOJTHOCTRIO PacIoiaraThCsl BHYTPH PACTIPEACIICHHOMN TIOJIOCH 9acTOT.

B KkauecTBe pYKOBOJCTBA, pAacueTHOE 3HAYEHUE I[IMPUHBI TIOJOCHI B_4 1b JOMKHO MOJTHOCTHIO
pacnosaraTbCsi BHYTPH pacIipelelIeHHOM MM0JIOCH YacToT.

MHoxurenb A/t. U3MEHSET BEIUYNHY B_4 C IEJbI0 yYeTa BIMSHHUS BPEMECHH HApPACTAHUs, KOTOPOE 3HAYMTEIIBHO,
KOTI'/Ia IPOU3BEIEHNE BPEMEHU U IIMPUHBI MTOJIOCHI B¢ MaJlo UM HEBEJIUKO, a BpEeMsl HapacTaHUsi KOPOTKO.

Takum oOpa3om, mosydaercs NOiHAs OObeIUHEHHAs LIMPUHA MOJOCH B 4 paauonokaropa co CKaukaMH 4acTOThI
TakK, KaK eclii Obl BCce KaHaJIbl, JISKallue BHYTpH B, paboTanu ogHOBpeMeHHO. /sl paJroloKaTopoB CO CKaYKaMu
yacToThl Macka OoB cmamaer OT TpaHWIBI IMHUPUHBI TONOCH B 4 nb, kak ecmu OBl paguoiokaTop OBLI
OJIHOYACTOTHBIM PaJIUOJIOKATOPOM, HACTPOEHHBIM Ha IPaHMILy AUAINAa30HA CKAYKOB YaCTOTHI.

B IIpunoxenue 3 x PP ocnabnenre moOOYHBIX M3Ty4YeHHI ONpeNesieTcs Kak HauMeHee )KEeCTKHU Mpenes U3 IBYX
B0o3MOXkHBIX: 43 4+ 10 log (PEP), unu 60 nb. (PEP: peak envelope power — nukoBast MOIIHOCTH OTHOAIOIIEH. )
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4.1 Bce curnaJibl, nepevnciieHHbIe B 1. 3

Haksnon st Bcex CUTHAIOB, MEPEYUCIEHHBIX B M. 3 M OTIMYHBIX OT MEPEYUCIEHHBIX B 1. 4.2, cocTaBiseT
30 nb Ha gekany, Kak OKa3aHO HA pUCYHKeE 29.

PUCYHOK 29

Macka BHemoJIOCHBIX m.nyqeﬂnii AJIl BCE€X HE HCKIIIOYECHHBIX CUTHAJIOB PaJH0JI0KATOPOB,
NnepeYucCJICeHHBIX B II. 3
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Ocabnenue (dBpp)
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PazHoc 1o wacroTe (IPOIEHT IUPHHBI M0J0CHI 110 ypoBHIO 40 1b)
SM.1541-29

4.2 HUckiaoueHHbIE CHTHAJIBI

CW, FMCW, a takxe curfajibl ¢ (a30BbIM KOJAWPOBAHHEM HCKIIOUAIOTCS M3 cepbl MpuMeHeHus 1. 4.1.
Koaddunuent nakiaona s vux cocrasiser 20 nb Ha gekany, kak mokazano Ha pucyHke 30.

DT0 UCKIIOYEHHUE CACIYET IEPECMOTPETh B X0I€ MCCICI0BATEILCKOrO Meproaa 10 AccaMOJIeH paInoCBsI3U
2016 roxa.

5 I'pannna Mexay 00J1acTIMH BHENOJIOCHBIX H MOOOYHBIX U3J1YYeHUId

B cootBerctBum ¢ 1. 2.2 pasuena pexomendyem u Ilpunoxenuem 3 k PP, o0macts moOOYHBIX M3ITydeHHN
OOBIYHO HAYWHAETCS C YaCTOTHI, OTCTOAIIEH OT meHTpa u3nydeHus Ha 250% HEeoOXOIWMOW IIHMPHHBI
MOJIOCHI, 32 MCKIIOYEHUEM HEKOTOPBIX THUIIOB CHCTEM, BKJIIOUAS MINTyYeHHS C HUPPOBOH MU MMITYJIBCHOM
Monaymsnued. OfHako, K TEPBUYHBIM PaIUOIIOKATOPaM CIY>KOBI PaJMOOIpPENeNIeHus U IPYTHX CIyXO,
HarpuMep BcrmoMorarenbHoi cimyk0bl Meteoposiorun, CKM m CCH3 cnoXHO NPUMEHATH OOIIyIO
koHIenuo 250% HeoOX0AUMOM HTUPUHBI TTOJIOCHI.

Jnsi mepBUYHBIX PaJUOIOKALMOHHBIX CTaHLUM, TpaHUId MEXAy OONacTsIMHU BHEMOJOCHBIX M TMOOOYHBIX
U3IY4YEeHHUH onpenensercs Ha 4acToTe, Te ONpeieleHHbIE 31eCh Mpelelibl 3Iy4eHui B o0nactu OoB paBHbI
rpenienaM MoOOYHBIX H3Iy4eHUH, onpeneneHHsM B Tabmuie 11 [punosxxenus 3 k PP.

['panunia Mexay oOONACTIMH BHEMOJOCHBIX W MOOOYHBIX H3IYyYEHHUH I MEPBUYHBIX PaMOIOKATOPOB
CITyKOBI paguoOTIpeAeTIeHH U IPYTHX COOTBETCTBYIOIIUX CITY’KO MOXKET OBITh ONpe/elieHa, KaK OTCTOSIIAs
OT TIPUCBOCHHON 4YacTOThl Ha 2,5 O By, re O — KO3I(QQUIMEHT KOPPEKIMH TPaHMI, 3aBUCSIIUNA OT
KOH(UTYpalnu BCEHl CHCTEMBI, B YaCTHOCTH, OT CHTHAJa MOIYJIALIWW M METOAa MOIYJALWH, BBIXOIHOTO
YCTPONCTBA PaTUOIOKATOPOB, BOJHOBOJHBIX KOMIIOHEHTOB M THIIA aHTCHHBI U MX YaCTOTHO-3aBHCHUMBIX
XapakTepucTuK. BenmuuHa oL OyIeT Takxke 3aBHCETh OT CIT0co0a, KOTOPHIM OIEHUBAETCS MIMPHUHA MTOJIOCHI.
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PUCYHOK 30

Macka OoB n,151 pagnoJI0KaToOpoB, B KOTOPBIX HCNO/Ib3YHTCs curHajibl CW, FMCW u curnansi ¢ ¢a3oBbIM KOJUPOBAHHEM
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Pasnoc no yacrore (MpOLEHT IMUPHUHBI MOJIOCH IO YpoBHIO 40 1b)

SM.1541-30

3HaueHUs O, COOTBETCTBYIOIINE MacKe, MOKa3aHHOW Ha pucyHke 30, MOTYT OBITh OIPENEICHBI MyTeM
YCTaHOBKH TOYKH 10 ypoBHIO 60 nb panoit 2,5 o By. IIpenmomnaras, uro HaxioH paseH 20 nb Ha nmexany,
MOy IHM:

B
5B 4 = 250By — o = 23——40 (47)
N

Hcmonp3yst BEIMIETIPUBEICHHBIC TTPUMEPBI, 0L MOXET OBITh paBHBIM mpuMepHO 2,0 mius nuHEeWHBIX UM
HMMITYJIbCHBIX PaJH0JI0KaTOPOB, ¥ MpuMepHO 8,5 st He UM MMITyJIbCHBIX PagHuOJIOKaTOPOB. TO YpaBHEHHE
HE MPUMEHSETCS AJIS CIy4asi CO CKauKaMH 4acTOTHIL.

[Ipenmonaras, uto HEOOXOAMMAs IIUPHUHA IOJIOCH OICHUBACTCS KaK INMMPHHA TOJOCHI 10 ypoBHIO 20 nb,
JOCTYIHAsE HA CETOJHs TEXHUYecKas MH(OpMAIHs MOKAa3bIBACT, YTO JJIsl CYIIECTBYIOIIUX U TUIAHHPYEMBIX
paxuoIOKaTOPOB 3HAUEHUE O OYIET JIexkKaTh B mpeaenax ot 1 go 10, wmm Goree.

C touku 3peHus 23GHEKTHBHOTO HCIIOIB30BAHUS CIIEKTPA, MOTYT OBITh 3a/IaHBI CJICTYIOITHE BOIPOCHL:

— OyayT nu 3Ha4YeHHs O OyAyIIMX TMEPBUYHBIX PaIUOJIOKATOPOB OTBEYATh TOMY TPEOOBAaHUIO, YTO
OHU ONU3KH K | WM HET;

— JOJIDKHO JIX 3HAYCHUE O GBITB paSHI/I‘-IHbIM B 3aBUCHUMOCTH OT TOT'O, I'IC HAXOIAUTCs FpaHI/IHa Me>1<;[y
obnactamu OoB ¥ MOOOYHBIX M3IIy4YEHUH — BHYTPH IOJIOCHI, PACIpEACIICHHON paJH0JIOKaTopaM,
BHE €€ WX BOJIN3U Hee.

B MCD nomxHBI OBITh TIPOBENEHBI NANBHEUIIINE UCCIEIOBAHUS ISl OIPENIeIeHNs He0OX0JUMON ITHPUHBI
TIOJIOCHI, KOTOpasl JOJDKHA HCITOJIB30BATHCS B pacdeTax TpaHUIA M Ui ONpEIeICHHs 3HAYCHWH O s
Pa3TUYIHBIX TUTIOB, HA3HAYCHUN U TUTATPOPM PaTHOIIOKATOPOB.

Jia ne UM uMITyNIbCHBIX paJMOIOKaTOPOB, B HECKOJIBKUX HCKIIOUUTENBHBIX CIydasx, KOTJla apXUTEeKTypa
CHCTEMBI MO3BOJISIET WCIONB30BaTh (UIBTPHI U JOIMYCKAE€T HECTAHAAPTHOE COTJIACOBAaHUE KAaueCTBEHHBIX
mapamMeTpoB, 3HaueHWe O MOXeT npubmmkateess K 1. Kpome Toro, mis MIMPOKOMONOCHBIX,
ObICTpOIIEpeCTParBAEMbIX PAIHOJIOKATOPOB, 3HAUEHHE (L MOKET OBITH OJIM3KKUM K 1,5.

6 Tpedyemble mapaMeTpsbl

[penpiaymue pasaensl HacTosmero [IpuitokeHHss OCHOBaHBI HA TPUHIMIE OE30MACHON CETKH TMpeNeNioB
minydeHnii B obmactu OoB. Cnemyer mpu3HATh, YTO JKEIATEIBHO CHU3UTH YPOBHH HEXKEIATETHHBIX
M3ITyYEHUH B LIENSIX TIOBBIIICHUS YPOBHS COBMECTUMOCTH C IPYTHMH CITyK0amu.

[IpencraBnennas Ha pucyHke 31 macka ompezenseT TpeOyemble mapamMeTpbl PauOIOKAIIMOHHBIX CHUCTEM.
Macka wmeer HakinoH 40 n1b Ha nmekamy, HauyuHas C IIMPUHBI MONOCHI B_4 0B MO0 YPOBHSA MOOOYHBIX
M3ITyYCHHH, yKa3aHHbIX B [Ipunoxxennn 3 x PP.
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Panuonokatopbl HOKHBI MPOSKTUPOBATBCS C YYETOM MAacKH TpeOyeMbiX mapameTpoB. 110 BO3MOXHOCTH
MIPU MPOCKTUPOBAHUU PAHOJIOKATOPOB CIeyeT M30erath IpUMEHEHHs TEXHOJOTHI, He 00eCTIeYHBAaIOIIX
TpeOyeMble mapameTphl.

PUCYHOK 31

TpebGyemble mapamMeTpbl PAANOJOKALUMOHHBIX CHCTEM
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Pa3Hoc 110 yactoTe (MPOLEHT MUPUHBI I10JIOCH! 10 ypoBHIO 40 1b)

SM.1541-31

Ipumeyanue 1. — IIpuMeHMMOCTh 3TOW MackM JODKHAa OBITh M3ydeHa B xoxe Oynymumx wuccinenoBaHuidi MCO-R,
YUUTHIBAas MPAKTHYECKUE 3HAYEHHWS €€ IIPUMEHEHHMS Ml HEKOTOPBIX THIIOB DAaJMOJOKAIOHHBIX CHCTEM H
TEXHHYECKOTO PAa3BUTHsI TEXHOJOTHUH paJIfoJIOKaTopoB. Bxmaznpl, mpexactaBieHHsle B MCD (WMcciienoBaTeNbCKHe
mepuonsl 2003-2007 u 2007-2011 rr.) moaTBep kmaroT TOT (PaKT, 4TO HEKOTOPHIE THIBI PAaTUOIOKATOPOB MOTYT
obecreunBath TpeOyemble apameTphl. K HUIM OTHOCATCA pafapbl Ha KIUCTPOHAX M Paj PaIHOIOKaTOPOB, B KOTOPHIX B
Ka4eCTBE BBIXOJHOTO YCTPOICTBAa MCHOJIB3YIOTCS PABHOPE30HATOPHBIE MarHETPOHBI CO CBSI3KAMU MOIIHOCTBIO MEHEe
100 xBr.

Ipumeyanue 2. — Ilpenenst u3nmydenuit B oonactu OoB BHyTpH 1oJioc, pacnpeieeHHbIX CllykK0e paIuooIpeaeieHus
HA UCKJIFOYUTENFHONW OCHOBE, SIBIISIFOTCS BOIIPOCOM OYIYIIHMX HCCIEAOBaHWNA. B pesymbraTe 3THX MCCIeTOBaHUN MOTYT
OBITH MOJTyYEeHBI MacKH TPEOYEMBIX ITapaMETPOB BHYTPH 3THX TI0JIOC.

Ilpumeuanue 3. — B HEKOTOPBIX OyAyImHX CHCTEMax MOXET OKa3aThCsid HEBO3MOXHBIM O00€CHednTh TpedyeMble
HapaMeTpsl C y4eTOM CIEeIYIOIHX (haKTOPOB:

— Ha3HA4YCHUEC paJUO0JIOKATOpa (6C3OHaCHOCTL JKU3HHU, pasMep Leu, noz[nexcameﬁ 06Hapy>1<eHmo uT. I[.);

- THO ¥ pa3Mep IaThopmbl (HalpuMep, CTalMoHapHAasl, IMOJBIKHASA, PACIIONOKEHHAas HAa OOPTY MOPCKOTO
cyJHa, Ha 0OPTYy BO3/yLIHOr'O CYAHA H T. 1.);

- JAOCTYIHBIC TEXHOJIOTUU U COCTOSHUC UX PA3BUTUS,
- LEHOBAs AOCTYIHOCTb.

Ilpumeuanue 4. — Vinesa 3akimouaeTcds B TOM, YTO OTH HCCIEAOBaHMS INPUBEAYT K II€PECMOTPY HACTOSIIEH
Pexkomenmarmu, KOTOpEI OynmeT ocymiecTBieH K Accambiee pamumocBs3u 2016 roma, ¢ TeM 4TOOBI JIMOO 3aMEHHTH
MACKH{ BHEIOJIOCHBIX U3JTYYCHUH, YKa3aHHBIC B MPEIICCTBYIONINX Pa3lieliaX, Ha MacKH TPeOyeMbIX MapaMeTpoB, 00
BBECTH JIPYTHE COOTBETCTBYIOIINE U3MCHEHUS, 3aBHUCALINE OT THIIOB CHTHAJIOB PAaIHOIOKATOPOB.

7 MeTtoabl u3MepeHHus

Camas mocnenuss Bepcus Pekomenmarmu MCDO-R M.1177 comepuT yka3aHUS OTHOCHTEIIBHO METOIOB
M3MEpEeHHs N3ITyUeHUH paiioJIOKallMOHHBIX crcTeM B obsacti OoB.
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Ipunoxenue 9

IIpenennb! nznyvenuii B o0aacTu OoB 1151 100U TEIBCKUX CITYXKO

55

Crannuu, paboTaroIue B JIIOOWTETHCKOW M JTIOOMTENBCKOW CITyTHHKOBOW CITy»0aX MOJDKHBI OTBEYATh
rpeienaM, yKa3aHHbIM B CIEAYIONINX CIEKTPaIbHBIX MACKaX.

Ocnabnenue (1b) orHocurensuo PEP

50

Korma By < 4 xI'i, BMecTO By JOTKHO UCIIONB30BaThCs 3HaueHne B; n3 Pexkomenganmmu MCO-R SM.1539.

Ocna6nenue (1b) otHocutensHo PEP
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PUCYHOK 32

Cranuuu, padoramue Ha yacTorax Huxke 30 MI'n B ciryyae HOpMAIBbHOM HJIM Y3KOM M0JIOCHI YACTOT
no Pexomenmanmmuu MCD-R SM.1539
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PUCYHOK 33

CraHuuu, padorawmue Ha yacTorax Huxke 30 MI'y B ciryyae IIMPOKOH MOJIOCHI YACTOT
no Pexomengammun MCI-R SM.1539

SM.1541-32
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CIBUT IO YacTOTE OT LIEHTPA U3IYYCHHUHI B MPOIEHTAX OT HeoOxoaumoii momocel B, + 100 k[t

SM.1541-33
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PUCYHOK 34

Crannuu, padéoraonme Ha 4acToTax Boime 30 MI'n B ciiyyae HOpMaJIbHOM HJIM Y3KOii I10/10ChI YaCTOT
no Pexomengannun MCI-R SM.1539
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e
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= 60 0
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58 nb — npenenbusii ciyyait s P> 500 W, RBW = 10 k'
70
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CIBHT 110 YaCTOTE OT LIEHTPA U3JIyUYCHHId B IPOIICHTAX OT HEOOXOAUMOM NOJIOCH B,

SM.1541-34

Jns  y3KOMOJOCHBIX CHUCTEM BMECTO By HOMKHO MCIOJIBb30BaThCcs 3HaueHue B; u3 PexomeHpauuu
MCD-R SM.1539.
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PUCYHOK 35

Cranuuu, padorawimue Ha yacToTax Boime 30 MI'n B ciiyyae IIHPOKOIi H0JI0OCHI 4YACTOT
no Pexomengannun MCI-R SM.1539

RBW = 1kI'g
10 nb
31+ 10logP nb (P =1), RBW =1kt
- - 1
|
I— — — —
38+ 10 logP (P =1), RBW = 10x['1t
58 nb — npexensHLIA cydait 1t P > 500 BT
|R W=1«kl'ng
100% B, T
65 nb —npenenbHbIil cnyyait nius P> 500 Br
50 100 150 200 250

CrBUT 0 9aCTOTE OT LIEHTPa U3IYUCHUH B MIPOIEHTAX OT HEOOXOAMMOM MOIOCH B, , K KOTOPOH
JUTSL TIONTyYCHHS PEaJIbHOTO 3HAYCHHS C/IBHUTA 10 YaCTOTE JOJDKHA OBITh J0OaBJIeHA BETMYMHA CIIBUTA,
npuBeneHHas B Pexomenmarmm MC3-R SM.1539.

PEP: mmkoBast MomHOCTh orubaromieii ( BT), momaBaemas B aHTeHHY B COOTBETCTBHH ¢ 1. 1.157 PP.

P:

cpenHsis MoIHOCTh (BT), oaBaemast B aHTEHHY B COOTBETCTBHH C 11. 1.158 PP.

SM.1541-35

57

INPUMEYAHUE 1. — B kareroputo OBIT n0omkHBI OBITH BKJIFOUCHBI BCE KJIACCHI M3JTyUSHHS, B KOTOPBIX HCIIOJIB3YETCS
CHUTHAJI C OHOH OoKoBoit onocoit (OBIT).

B Tex ciyuasix, KOraa 3TO MPUMEHHMO, MOIYJISIIKEH, MPUMEHIEMON ISl LeJieil TECTUPOBAHMS, SIBISIFOTCS CHUTHAJIBI
3ByKOBBIX dacToT 1100 m 1700 I't — mma mepenau OBII, ¢ Hecymed 1 kI’ A M3IMydeHUH ¢ HECYIIEeH, WM, B MHBIX
Clly4asix, C HEMO/YJIUPOBaHHBIM IPEICTABICHHEM — JUIsSl HOPMAIIbHOTO MCIIOIb30BaHMSI.

MMPUMEYAHME 2. — {511 cTaHIMH, HCHIOAb3YIOIUX MHOTOCTAHIIMOHHBIN JOCTYI ¢ YaCTOTHBIM pa3feIeHUEM KaHaJIOB
(MIYP), nHanpumep, Uil KOCMHYECKUX CTAHIW, pabOTAaIONIIMX B JIIOOMTEIECKON CITyTHUKOBOH ciIy)k0e, HeoOXoauMon
LIMPUHOH TTOJIOCHI TOJDKHA OBITH T0JI0Ca OKOHEYHOTO YCHIIMTENS TepeaaTdnKa 1o yposHio 3 1b.
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Ipuiaoxenue 10

IIpeaesast n3aydyenui B od1actu OoB /151 CyXOnyTHBIX NOABUKHBIX PAIHOCTYKO

Macku, conepxamuecss B JaHHOM lIpuioxeHnu, — 3TO IPHUMEpPhl MAacOK BHEMOJOCHBIX H3JIy4CHHUH,
UCTIONB3YEMBIX JJISl CYXONYyTHOW MOJBIKHOW ciyObl. OOmias Macka, Kacarolascsi BCEX CHCTEM
CYXOITyTHOW TIOJIBUKHOHN CITyKObI, TpeOyeT nanpHeWImx uccienoBaHuil. J{ns 3Toi ciyxkObl oTMedaeTcs
IIPEAIOYTECHUE HCIIONIb30BaTh IIpeJeibl OTHOLICHHUS MOIIHOCTEH B CMEXHOH Iojoce (WIM KaHaie), a He
Mpe/leNbHbIe KPUBBIE, ITOCKOJIBKY 3TO YIPOIIAaeT KOOPAMWHAIIMI0 YacTOT U IUIAHUPOBAHHE CHUCTEM.
B Jlononnenun 1 k Ilpunoxenuro 1 moka3zaHo, Kak W3 MacKd W3IY4YEHHs] MOXKHO TMONYYMTh TNpenen AJis
MOIIHOCTH B JaHHOW MOJIOCE.

B Tabnuiie 24 nokaszaHbl TOYKH Neperuda, COOTBETCTBYIONIUE rpaduKy, MPUBEACHHOMY Ha PUCYHKe 36 s
KaHAJIOB CyXOITyTHOW NOABHMKHOH ci1y»kObI mpuHoi 12,5 kI'm.

PUCYHOK 36

Macka OoB ni1s1 cyXonyTHBIX IOJABUKHBIX CHCTEM ¢ KaHAJIaMH IHpuHOM 12,5 kI'y

0

)
@ 10 \
Z
g \
% 20 \
=
\le}
£ 30 \
o
40
0 25 50 75 100 125 150 175 200 225 250 275
HpOHCHTLI OT INHMPHUHBI TTOJIOCHI KaHaJ1a
SM.1541-36
TABJIMLIA 24
Touku neperuda
CIBUT 10 4aCTOTE OT HEHTPAJILHOI YaCTOThI Ocaadnenne
(% WMPHUHBI MOJIOCHI KAHAJIA) (dBsd)
50 3,5
78 29
250 29

B tabnume 25 mokazaHbl TOYKH Mepernda, COOTBETCTBYIONIHE T'paduKy, MPUBEACHHOMY Ha pUCyHKe 37 s
OBbII xaHanoB ¢ KOMIIAHAMPOBAHHOMN aMITIUTYAON U HIIMPUHON MoJockl KaHana 5 kI 1.
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PUCYHOK 37

Macka OoB g1 OBII kaHa/10B ¢ KOMIAHIUPOBAHHON AMILIUTY0i
M IIHPHHOM I0oJI0chI KaHasa 5 k'
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< 50
5 AN
S 60 \
70
0 50 100 150 200 250 300
HpOL[eHTI)I OT IIHMPHUHBI IOJIOCHI KaHaJla
SM.1541-37
TABJIMLIA 25
Touku neperuda
CABHI 110 YACTOTE OT HEHTPAJIBHOI YACTOTHI Ocaabaenne
(% WIMPHUHBI MOJIOCHI KAHAJIA) (dBc)
50 40
75 65
250 65

B Tabnurne 26 nokasaHpl TOUKH Nieperuda, COOTBETCTBYOIINE rpaduKy, MPUBEACHHOMY Ha PUCYHKE 38 s
KaHAJIOB CyXOIyTHOM TIOJIBIKHOM CITy>KOBI mpuHOM 6,5 KI'1I.

PUCVYHOK 38

Macka OoB 1151 cyXoImyTHBIX OABHKHBIX CHCTEM C KaHAJIAMH IIMPUHOIi 6,5 K
U
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Z 15

e

g 25 \
g 30

35 \

40

0 50 100 150 200 250 300

HpOHeHTLI OT IIHMPUHBI ITOJIOCHI KaHalla
SM. 1541-38



60 Pex. MCJ-R SM.1541-4

TABJIALIA 26
Touku neperuda
CABHT [0 YACTOTE OT HEHTPAJIBHOI YaCTOTHI Ocaadsenne
(% WHPHUHBI N0J0CHI KAHAJIA) (dBsd)
50 14
72 37
250 37

B Tabnuie 27 nokazaHel TOUKH nieperuda, COOTBETCTBYOIIUE rpaduKy, MPUBEACHHOMY Ha pUCYHKe 39 s
AHAJIOrOBBIX COTOBBIX CUCTEM C IIMPUHOM monockl kaHana 30 kl'w.

PUCYHOK 39

Macka Oob aJ151 aHAJIOTOBBIX COTOBBIX CHCTeM ¢ KaHaaaMM mwHpuHoi 30 k'

~ 0
R
) 10
2 20
5 30
g
£ 40
© 50
0 50 100 150 200 250 300
HpOI_ICHTBI OT HIMPUHBI T1I0JIOCHI KaHalla
SM.1541-39
TABJINLA 27
Touku neperuda
CaBHur 10 4acToTe OT HEHTPAJILHON YaCTOThI Ocaadsenne
(% WHPUHBI N0J0CHI KAHAJIA) (dBc)
67 26
150 26
150 41

250 41
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Ipuaoxenue 11

IIpenennt uznyyennid B o0aactu OoB 1uist BO3XyIIHON MOABHAKHOM
U MOPCKO# OJABHKHOM CJIyKO

OTH MacKW HM3Iy4YeHUH OIpeeNIeHbl B €IUHHUIIaX MOIIHOCTH B JTAJIOHHOHN IOJOCE YacTOT OTHOCHTEIHHO
cyMMmapHoi MomHocTH KaHana (dBc). M3nydenus B obmactu OoB ykazansl B monoce mmpuHoi 4 kI, 3a
WCKITIOYeHHeM W3NmydeHuil or mepenatankoB ¢ OBIl u mepenarymkoB BO3AYUIHBIX CIyk0. M3mydeHus
C O/IHOM OOKOBOU TMOJIOCOH ONPENEINSIOTCS B MEHEee IUPOKON MOJI0Ce, 8 N3ITYUYCHUs BO3YLTHOH TeleMeTpun
ONpENETSAIOTCS B €AVHMLAX YCTAaHOBOK KOHKPETHOTO CHEKTpOaHaJIW3aTopa: pas3pelleHHe M0 I0j0ce
mmeperns = 10 k['n, Bumeononoca = 1 k['m n MakcumanbHas 3ajepxka. |'paHuna mexny obracTsaMu
BHETIOJIOCHBIX M MOOOYHBIX I 3TUX MAacoK OTCTOMT Ha 250% HeoOXOAMMO#N MIMPUHBI MOJIOCHI, COTJIACHO
[punoxenwuto 3 k PP.

1 Bozayminas tenemerpust

Jia mepenaT4rKoOB BO3AYIIHON TeleMEeTpuu Tpenensl rodoro minydeHnns B obmactu OoB (ot 50% no
250%) OTHOCUTENHHO CPEeIHEN MOIIHOCTH NepeaTynuka, UIMEIOT BUJI:

—(55+101og P)

NI

K+9010gR—10010g|f—fc| TUTS |f—ﬁ|2%,
re:
= —20 ans aHAJOrOBBIX CUTHAJIOB
= —28 I IBOMYHBIX CUTHAJIOB
K= —63 nna kBanpatndbix curaaios (Hanpumep, FQPSK-B)
f.: meHTpampHas 9actoTa nepemardnka (MI )

R: cxopoctb nepenauu (MOUT/C) 11 MUGPPOBBIX CUTHAIOB WIIN
(Af + frpge) MI') nst ananorossix UM curnanos FM

m:  YHUCJO COCTOSHUU B MOAYJIUPYIOIEM CUTHAIIE
m = 2 I ABOUYHBIX CUTHAJIOB
m =4 nns KBaJpaTUYHBIX U aHAJOTOBBIX CUTHAJIOB
Af: nHMKOBas JAeBHALUSL
fnax:  MaKCHMaJIbHAs 9aCTOTa MOIYIISITHH
B 3aBUCUMOCTH OT TOT'0, KaKOH U3 MpeIe]IOB MEHEE OTPAaHUUUBAIOLIUH.

Ha pucynke 40 mpuBeneHBl NMpUMEpPHl MAacOK BHETOJOCHBIX HW3IYYEHHH IJIs BO3IYLIHOW TEIeMETPHH,
ompenencHaple B enuHAnax dBc. 3anmmaemast mojoca, MCIONB30BaHHAS sl GopMuUpoBaHMs pUCYHKaA 40,
COCTaBJIsJIa CKOPOCTh Mepeadn IJIsl JBOMYHBIX CUTHAJIOB, YMHOXEHHYIO Ha 1,16 U ckopocTh mepenauu ajs
KBaJIpAaTHYHBIX CHTHAIIOB, YMHOXeHHy!0 Ha 0,78. JlomodHHWTENbHBIE MapamMeTphl, WCIOIh30BAHHBIE Ha
pucynke 40, 3tro — momtHOCTh P = 10 BT M ckopocTs nepenaun R = 5 Mout/c. ITH 3HAYCHUS MEHSIOTCS OT
CHCTEMBI K CHUCTEME, u PE3YIBTHUPYIOIINE MacCKHu I/I3J1y‘IeHPII>'I MCHAIOTCA B COOTBETCTBUU
C BBIILICNIPUBEICHHBIM ypaBHeHrneM. Hakmon macku nznydenuit nmpumepno 100 nb/nexana.
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PHUCYHOK 40

IIpumepsl MacOK BHENOJIOCHBIX M3/Iy4YeHHUI VI BO3AYIIHOI TeJleMeTpuu
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o N

-30

10 \( KBajparinyHbie CUTHAIBI
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CnBur 1o yactoTe (B IPOLEHTaX OT 3aHUMAaeMOI1 MOI0CHI)

SM. 1541-40

2 Jpyrue nepexaTyuKu BO3AYIIHOH MOJABUKHOW M MOPCKOI MOABHKHON CJIY:KO

Jis  mepenaTyuKkoB  BO3MYIIHOW TOJABMKHOH M MOPCKOW TOJBMKHOW CIY)KO, HE SBISIONIUXCS
repefaTInkaMyd BO3IYIIHOW TEIEMETPUH W APYTHX HCKIIOYUTENBHBIX CHCTEM, TpeOyemoe ocialieHne
CpeIHel MOIIHOCTHU JIF000T0 M3ydeHus: B oosact OoB, OTHOCHUTENILHO CpelHEH MOIIHOCTH MepeaaTunKa,
COCTaBJISIET:

50-150% 25 dBc
150-250% 35 dBc.
PHCYHOK 41

Macka OoB 1151 Bo3ayIIHO# M1 MOPCKOIi MOABUKHOM CJ1y:K0
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Ocna6mnenue (dBc)
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CrBur 1o yactore (B IPOIEHTax OT HEOOXOIUMOH MOIOCH)
SM.1541-41
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Ipuiaoxenue 12
IIpenesnl n3nydennii B odsactu OoB 1151 GUKCHPOBAHHOM CJIYKOBI

B Pexomenmariun MC3-R F.1191 tpebyercs, 9To0bI 1yTsi ITUGPOBBIX PATHOPEIICHHBIX CHCTEM, paOOTAIOIIIHIX
C KOHKPETHBIM YaCTOTHBIM IIIAHOM, YACTOTHI IPaHUIl Mek Iy obmacTsiMu OoB 1 MOOOYHBIX H3TyUYeHUH ObLITH
paBHBl +250% OT cooTBeTCTByIOIIEro paszHoca Mmexay kanamamu (CS). CremoBarenbHO, B HACTOAIICH
Pexomenmanuu nipenensl u3nydeHuit B obmacti OoB aHaNOroBBIX M MU(PPOBBEIX CHCTEM (DUKCHPOBAHHON
CITyKOBI OTIPENENSIFOTCSI, B 3aBUCUMOCTH OT CIIy4asi, Kak cocTaBlsitomiue 10 +250% Toro 4acToTHOTO IJIaHa,
C KOTOPBIM JIOJDKHA paboTaTh CUCTEMA.

B cootserctBum ¢ Pexomenparueir MCO-R F.1191, Benmuunna CS cumraercs paBHON XS/2 i 4aCTOTHBIX
IJTAHOB C MONIePEMEHHBIM IPUCBOCHUEM YacTOT U paBHOM XS IUIsl 4aCTOTHBIX IIJIAHOB C TIPUCBOCHUEM YaCTOT
COBMEITICHHOMY KaHaJIy U ¢ IepeMeKeHNEM JacTOT, onpeaesieHHBIMU B Pekomernnarmuun MCO-R F.746.

Tam, e BBITIOJHEHO MPUCBOCHHE OJIOKA YacTOT HA HCKIIOYUTENHbHON ocHOBe (cM. [lpumedanwme 1), mis
MepeIaTINKOB, PadOTAIONINX B CyOKaHallaX, CIUIAHUPOBAHHBIX OIEPATOPOM, MMEIOIUM JIUIIEH3UIO, MOTYT,
B IIPUHIMIE, OBITh CIENaHbl WCKIIOYEHUS — BHYTPHM [JAaHHOTO OJOKa — B OTHOIIEHWHM TIpeena
HEXEJIATeIbHBIX W3IIyYCHHH, KOTOpPHIE MOJDKCH BBIMOIHATHCS 3a TMpeesiaM TaHHOTO OJIOKa; OJHAKO Ha
rpaHuIaX roCyAapcTBa 3TO TPeOyeT COrJIaCOBAHUS MEXAY aJMUHHCTPALUSIMHU H3-32 TOTO, YTO B PA3JIUYHBIX
CTpaHaXx MOJIOCHI MOTYT JIMIIEH3UPOBATHCS Pa3IMYHBIMU CIIOCOOaMHU.

CHeKTpaIIBHI)Ie MacCKH, OIpPEACIICHHBIC B JaHHOM HpI/IJ'IO)KeHI/II/I, SABJISAIOTCS O6IIII/IMI/I npeaciaMu, KOTOPEIC,
Kak MPaBWIIO, TMPEICTAaBISIOT COOOW HaMMEHEe OrpaHMYHMBAIOIIME MPENIeNbl BHEMOJIOCHBIX H3IY4YCHHH,
KOTOpBIE YCIIEIIHO HCIONB3YIOTCS B HAIIMOHATBHBIX M PErHOHANBHBIX MpaBiiax. OHM MHOTIA Ha3bIBAIOTCS
npeznenamu 6e3omacHoi paboTsl cetr. OHM JOJKHBI MCIIOJB30BATHCS, KOTAA IS 3alMTHI ONMpPEACICHHBIX
NPUIIOKEHHH O0JIee CTPOTUX MacoK He Tpedyercsl.

OTH MacKd TPEICTaBIIIOT COOOH COBOKYITHBIN MaKCUMAIBHBIN TpEeNeN Ui 0000 MPHIOKEHUS U TOJOCHI
9acTOT MPH Pa3BEPTHIBAHUH B JIIOOOW KIMMATHUECKOW 30HE; OJHAKO, PealbHbIC CIIEKTPabHBIE MAacKH, Kak
NpaBuiio, OBIBAIOT 0OJiee CTPOTUMH B COOTBETCTBUM C TPEOOBAaHMSAMHU KOHKPETHOIO TIPHJIOKECHHUS TI0
MOJIABJICHUIO TIOMEX TI0 COCEJHEMY KaHaly (HampuMmep, IoJioca YacTOT, YYBCTBHUTEIHLHOCTH (hopMaTa
MOJYJISIIAYU U TpeOyeMoe KaueCTBO 0OCTY KUBaHHSA) B PA3IUNYHBIX TE€OKIMMATHIECKUX YCIOBHAX (KO UIEHT
K, onpenencunbiii B Pekomenmarmmu MCO-R P.530).

[NPUMEYAHUE 1. — Haznauenue 6noka (cMm. Ompenenenne B Pexomenmammn MCO-R F.1399) — sto Takoif cimydait,
KOTrJa OJIOK CreKTpa Ha3HAYaeTCs OJHOM MM HECKOJIBKUM CTAHIMSM OJHOTO OIEpParopa Ha MCKIFUYUTEILHON OCHOBE
(cm. mpumep B Pexomennanmsax MCO-R F.1488, MCD-R F.748 u MC3-R F.749). BHyTpH Takoro Ha3Ha4eHHOTO OJIOKa
OTIepaTop MOXKET, KaK MPaBHJIO, MOAPA3AEIATh OJIOK Ha TpeOyeMble MEHbIINE CyOOJIOKM WM CyOKaHajbl ULl TOTO,
4YTOOBI Pa3BEPHYTh PAHOCETh B TOM reorpaduueckoi 001acT, rjie CeaHo 3TO Ha3HAYCHHE.

1 Mudposbie cucTeMbl PUKCUPOBAHHOM CJIYKObI: CIIEKTPAJbHbIE MACKH U3JIy4YeHHH

1.1 CucreMmbl, padoTawiue Ha yacToTax Bbiie 30 MI'n
CriekTpanibHbIe MAaCKH OCIa0IeHNI TIOKa3aHbl Ha PUCYHKE 42.
Oranonnslii ypoBeHb 0 dBsd Gepercst 3a MakcnMansHOE 3HaUeHHE psd BHYTPH 3aHIMAaEeMOU TTOJIOCHI YacTOT.

I[J'ISI I/IBMCpCHI/Iﬁ HCIIOJIB3YEMOC pa3pCIICHUC IO MMOJOCE NJOJIKHO OBITh paBHO MMPUMECPHO 1% ot 3aHMMaemoit
IIOJIOCBI 4aCTOT.
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PUCYHOK 42

O0mue ceKkTpajbHble MACKH I HH(POBBIX cHcTeM (PMKCHUPOBAHHOI CJIyKOBbI,
padoraomux Bbime 30 MI'y
(cM. Tabnuiy 28)
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Ocnabnenue psd OTHOCHTEIIBHO IIEHTpalibHO YacToTh (dBsd)
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KananbHelit pasHoc (%) OT LEHTPaIbHON YacTOThI M3y YeHHs

———— Bce cucremst (kxpome MIUP cucrem )

— — 00—~ Tonsko M/IUP cucremsI

Illpumeuanue 1. — OmnpenencHHbIE B CICHU(PHUKAIMA MACKH BBIPQKEHBI KaK (DYHKIUSL
OT NpOILEHTa KaHaJbHOTO pasHoca (CS) , ofHaKo it cucteM, pabOTAKMIMX B I10JIOCAX YacTOT,
IJIe HET YCTaHOBJICHHBIX YaCTOTHBIX IUIAHOB, MpoOIEHT oT CS cienyer 3aMEHUTh MPOLICHTOM
OT IIMPUHBI HEOOXOJMMOM IIOJIOCHI WJIM, €CIH JOMYCTHMO, "HVDKHHM HpEIeNoM LIHPUHBI
HEOOXonMMOH mosock", ompeneneHHBIM B Pexomenmanmm MC3R SM.1539. Ecam
B Pexomenpanmsax MC3O-R He yka3zaHo MHOTO, IIMPUHY HEOOXOIMMON IONOCH! CleayeT Oparth

u3 Pexomengannn MCO-R F.1191.

TABJIMLIA 28

SM.1541-42

Hudposbie cucTeMbl (PUKCHPOBAHHOM CIYKOBI
(cM. pucyHOK 42)

Bce cucremsi, kpome M/IKP

Toabko MJKP cucrembl

Capur yacrorel (CS %) Oc.1(1:]6;s1§;{ e Cagur actorsl (CS %) Oc?gggg;[ ne
0 0 0 0
55 0 50 0
120 25 65 25
180 40 150 25
250 40 150 40
250 40




Pex. MCJ-R SM.1541-4

1.2 Cucrembl, padoTaomme Ha yactorax nuxe 30 MI'n

CriekTpalibHbIe MAaCKH 0Cj1a0JIeHHS MTOKa3aHbl Ha PUCYHKE 43.

65

Oranonnslit ypoBenb 0 dBsd Gepercs 3a MakcumanbHOe 3HaYeHUe psd BHYTPH 3aHUMAaeMOH MOJIOCH YacTOT.

Ocnabnenue psd OTHOCUTENBHO HEHTpaIbHOU YacToThl (dBsd)

PUCYHOK 43

OO0mue cnexkTpajbHble MACKH IS HH(PPOBBIX CHCTEM
(puxcupoBanHoii ciryx0bl1, padoTarommx Huzke 30 MI'n
(cM. Tabnuiy 29)
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Heobxoxnmas monoca (%) OT HEHTpanbHON YaCTOTHI 3Ty UCHHS

Ipumevanue 1. — Tne nomycTuMo, CiieayeT UCIONb30BaTh HIKHUH Mpees MIHPUHEI
HEOOXOMUMOH TOJIOCHI, omnpezeieHHbld B Pekomennammu MCD-R SM.1539. Ecim
B Pexomenmarmsax MCD-R He yka3aHO HHOTO, MIMPUHY HEOOXOIUMOI MONOCKI CIIETyeT
Opatpb n3 Pexomennamuu MCD-R F.1191.

SM.1541-43

TABJIUIIA 29

Hudposbie cucTeMbl PUKCHPOBAHHOM CJIY:KObI, padoTaomue Ha YacToTax HIzKe 30 MI'n

(cm. pucyHOK 43)

Bce cucremsl
Casur no yacrore (CS %) Oc?;ggg;l e
0 0
55 0
120 25
180 40
250 48
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2 Lndpposbie cucteMbl (GUKCHPOBAHHON CJOyk0bI: JUCKpPeTHbIe CHEKTPAJbHbIE JHHUHU
B npejaesax rpanun odjsactu OoB uznyyenui

JuckpeTHbie CHEKTpalbHBIE JUHUM HE CUYUTAIOTCA PACIONIONKEHHBIMH BHYTPU MACOK CHEKTpaJbHOU
IDIOTHOCTH, HO WX HEOOXOAMMO OTrpaHWYMBaTh, YTOOBI OHM HE BIUSUIA HAa MOIIHOCTh HEXKEaTeITbHBIX
M3ITy4eHHH, CO3/1aBa€MbIX CAMHUM CIIEKTPOM CHTHAIIA, CIEAYIONIIM 00pa3oMm:

2.1 Cucrembl, padoTamwiue Ha yactorax Boime 30 MI'n

- CriekTpanbHble JIMHAKM BHYTpU Tonockl £50% 0T pa3HOca KaHaJOB: MpeAe U3MydeHui B o0macTu
Oo0B HenmpumeHuM.

- CyMmMapHasi cpefiHsAs MOUIHOCTh BCEX CHEKTpaibHBIX JHHUN Mexay +50% u +150% wnmu mexnay
—50% u —150% ot pa3Hoca kaHanos: 23 dBc.

- CyMmMapHasi cpeHssl MOUTHOCTh BCEX CHEKTpalbHBIX JUHUNA Mexny +150% u +250% unu mexny
—150% u —250% ot pa3Hoca kaHayoB: 45 dBc.

[MPUMEYAHUE 1. — Koraa pa3Hoc KaHAJIOB HE OIpE/elIeH, MOKET MCIIOIb30BaThCsl HEOOXOJMMas! IIMPHHA ITOJIOCHI.

2.2 CucreMbl, padoTamwiiue Ha yacToTax Huxe 30 MI'g

CriekTpanpHBIe JIMHWH, onaaatoniie B 061acte OoB, mexny +50% u +250% nmn mexnay —50% u —250%
HEOOXOIUMON MIMPHUHBI TIOJOCHI, JOJDKHBI yIOBIECTBOPATH MPEAeTy MOOOYHBIX W3TYUYCHHUH, ONpeeICHHOMY
B Pexomengamun MCD-R SM.329.

3 AnajioroBasi GuKcMpoBaHHAas ciIy:k0a

9-s1 HccnemoBaTenbckass KOMHCCHSI 10 panuocBsizu "®dukcupoBanHas cimyx6a", B 1991 romy mnpussia
peieHue Oojiee He MIPOAOIKATH pa3paboTKy Pexomenmanuil 11 aHainoroBsix cucreM (cM. Pexomennparuio
MC3-R F.745).

Jlaxke, eciii Takue CHCTEMBbI IPOJOIDKAIOT IKCILTYyaTUPOBAThCs, HOBAsl pa3pab0TKa aHAIIOTOBBIX CHCTEM, I10
BCCH BEPOSITHOCTH, MNPOU3BOAUTHCS He OYIET; CIel0BaTelbHO, HET HEOOXOAMMOCTH B HACTOSIICH
Pexomenpamum onpenenste Macku 0e30macHoN paboThl CETH.

IMpuaoxenue 13

HN3mepennst B 00J1aCTH BHENOJIOCHBIX U3JTy4eHHU I

1 HN3mepuTresibHOE YCTPOICTBO

1.1 N36upaTenbHbIii H3MepUTENbHbI NPUEMHHUK

1 m3MepeHusi MOIIIHOCTH TI0J]aBaeMOi Ha BXOJ aHTEHHBI JIOJDKEH OBITh HCITOJIB30BaH CIIEKTPOAHAIN3ATOP
WU APYTOE MoaxosIee 000pyI0BaHIE C TMHAMHYECKIM TUAITa30HOM U3MEPEHHUS aMILTUTY T TOCTATOYHBIM
JUIS TOYHOTO W3MEpEHUs B 00JacTH, OCIa0JieHUS ONpeACiIeHHON Juisi BbIOpaHHOTO Merona. Ecium
TUHAMHYECKUI IHMara3oH HE JOCTaTO4YeH sl TpeOyeMol CHUCTeMBl W3MEPEeHHH, TO MOTYT NMPUMEHSATHCS
METOJIBI (PHIBTPAlH (HApUMep, U N3MEPEHH B 001aCTH BHEIIOJIIOCHBIX M3IIy9eHUH MOTYT IPUMEHATHCS
MpPeIBAPUTEIIbHbBIC CEJICKTUBHBIC UM Y3KOTOIOCHBIC PEKEKTOPHBIC (DHUIIBTPHI).
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B ocHOBHOM, cymiecTByeT nBa croco0a OmpefeNieHHs MPENeioB HM3IydeHUH B 00JIACTH BHEMOJIOCHBIX
U3JIyYeHHUH, a) METOJ CICKTPaIbHOMN (Manma30HHOM) MacKu ¥ 0) METOM ONpPeAeICHHs CMEXKHBIX KaHAJIOB U
YepelOBaHUs CMEXHBIX MOIIIHOCTEH KaHAIOB.

a) Jns u3MepeHud ¢ HCMOJb30BAHUEM METOJa MAacKM BHEMOJOCHBIX H3JIIYyYE€HHUM, U3MEpPUTENbHbIN
MMPUEMHUK JOJIKCH UMETH BO3MOXKXHOCTH OJTHOBPEMEHHO 0T06pa)KaTI> OrpaHUYMBaIOIYyI0 KPUBYIO U
CIEKTPaNbHYI0 IUIOTHOCTH MOIIHOCTH  W3NMydeHHs. Takxke HeoOXoauma  BO3MOXKHOCTH
MIPOHUKHOBEHHS B JIMHEWHBIE CETMEHTHI HEOOXOANMBIE IS OTMHMCAHUS M 3aIIOMUHAHUS Pa3INIHBIX
YYacTKOB, OTPaHMYMBAIOIINX KPHUBBIX, JJISI HEKOTOPBIX M3 KOTOPHIX HEOOXOIMMO anredpamyeckoe
ypaBHEHHE.

b) Jlns m3MepeHni ¢ MCHOJB30BAaHMEM METONA OIpPEaeNieHHs MOITHOCTH B CMEXKHBIX KaHalax H
METO/Ia OIpPENIEICHUSI MOIIHOCTH B KaHATAaX MOCIE CMEXHBIX, U3MEPUTEIbHBIN PUEMHHK JOKEH
UMETh BO3MOXXHOCTh BBIYHCIISATH MOIIHOCTH B 33JaHHOM IOJIOCE YacTOT, UCIONB3YsS HUPPOBOE
CYMMHPOBAaHHME JaHHBIX, IIOJYYECHHBIX B XOJ€ W3MEPCHHH, BBITOJIHCHHBIX B MEHBIITUX
MojMana3oHax. AJIBTEpHATUBHBEIM METOIOM  SIBIIIETCS HCIIOIB30BAHWE WHIUBUIYAITBHBIX
(UIBTPOB 7S MPSIMOTO M3MEPEHHsI MOIITHOCTH B CMEKHBIX KaHalaX W B KaHAJIaX MOCIE CMEXHBIX.
Taxoke HE00X0IMMa BO3MOXXHOCTh PETHCTPHUPOBATH, XPAHUTH U OTOOPaKaTh TPAHUIIEI KAHAJIOB.

1.1.1  [leTeKTOpbI H3MEPUTEILHOT0 000PY/I0BAHNUS

W3mepuTenbHbIi NPUEMHHUK MOXET BBIIOIHATH (YHKLUHUM BBIYHUCICHUS CPEAHEKBAAPATHUYECKOTO 3HAUCHUS,
BBIOOPKY M JICTEKTOPa MMKOBBIX 3HAUCHUH. Ba)KHO OTMETHTbH, YTO OHHM, KaK NPABWIIO, pE3yJIbTAThl W3MEPEHUI
MOTYT OBITh Pa3HBIMM B 3aBHCHMOCTH OT XapaKTEPHUCTUK aHAIW3UPYEMOIO CHUTHana, TaKUM OOpa3oM, BaKHO
CKOPPEKTHPOBATh MOTyYCHHBIE JaHHBIE B COOTBETCTBUH C TPEOOBaHMAMH (YHKLMHK AeTeKkTopa (T. €. 00paboTka
CHUT'HAJIOB) JUIS ONPEIEIEHHOTO U3MEPEHHS, €CIIU UCIIONb3YETCs TONBKO OAMH U3 AETEKTOPOB.

Bo MHOTMX aHanmu3aTopax HCIIOJIB3yeTCs 0ObIuHas (DYHKIUS JCTEKTUPOBAHUS CUTHAJIA, IPOXOJSIIETO Yepe3
norapu(hMUYECKHid YCUIIUTENb, 3aTeM depe3 JeTeKTop orubatomieil. B pesympraTe momydaercs ommoOka
00pabOTKM CUTHANA IJIsl HEMOIYJIUPOBAHHBIX CHTHAIIOB, TOCKOJIBKY CpefHee JIorapu(pMuyeckoe 3HaUYeHUE
He Oyaer paBHa Jiorapudmy cpenHel BenuuuHbl. Korma usmepsiercs ['ayccoBckuil 1ym, TO pPe3yJIbTar
M3MEPECHHS CPEIIHETo JIorapu(MHUUECKOro 3HaueHue okasbiBaetcs Ha 1,45 nb Huke, u, kpome Toro, eiie
IOIDKHO OBITh noOaBieHo 1,05 nb, 9ToOBI CKOpPPEKTHPOBATH pa3iWuUsl MEXIY JIHHEHHBIM CPEIHUM
3HAYEHUEM M CpEJHEH MOILHOCTBIO  XapaKTepUCTHKKW 3TOro curHaiza. Tak, ecim BMECTO
CPEIHEKBAJAPAaTUYECKOIO 3HAUCHUS H3MEpeHa JMHEWHas CpefHss BenuyuHa [ayccoBCKOro mryma, 3TO
MIPUBOJIUT K CUCTEMATHYECKOH ommoOKe B 2,5 1b.

Te aHamU3aToOpHl, KOTOPBIC 00IAMAI0T CITIOCOOHOCTHIO O0PAOOTKH IMGPOBOTO CHUTHAJA, PUMEHSIOTCS IS
HNCKIIIOYCHUA HCOGXOIII/IMOCTI/I 3TUX HCHpaBJ’IeHHﬁ, BBITIOJIHAA HW3MEPCHUSA peaﬂbHOfI MOIIHOCTHU, ITYTEM
MpeIBAPUTETHHON OIIM(POBKU BXOAAIIECTO CUTHANIA U BBITOJHEHHUS MPEOOPA30BaHUS MOIIHOCTH B UGPOBOI

dhopwme.

OmubKM 3TOTO THIIA MOTYyT OBITE MHUHHUMU3UPOBAHBI HJIUW YCTPAHCHBI, €CJIM HU3MECPACTCA OTHOLICHUC
MOH_IHOCTCI)'I, a He abcomroTHAas MOINHOCTB, €CJIM MapaMETpPhI HaCTpOfIKPI OCTalOTCS IOCTOSHHBIMU. ODTO
YCJIOBHEC, KaK IPaBUJIO, BBIINOJJHACTCA I TE€X aHAJIU3aTOPOB, KOTOPBIC CIIOCOOHBI BBIMTOIHATE HU3MCPCHUA
MOIIHOCTH CMECKHOT'O KaHaja. 9T0, OAJHAaKO, IMPUMEHACTCA TOJBLKO TOrAaa, Koraa CTaTUCTHYCCKUC
XapaKTCPpUCTHUKU CHUTHAJIAa 3aHATOIO KaHala U CMCIKHOI'O KaHaJla — OAWHAKOBLIC (HaHpI/IMCp, FaYCCOBCKPIfI).
Ha PUCYHKE 40 mokazaHna CUTyalnus, Korja 3TO yYCJIIOBHUC HC BBIIIOJIHACTCH.
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PHUCYHOK 44

CHeKTp CHrHaJia B BOCXO/IICH JUHUH CHCTEeMbl MHOTOCTAHIMOHHOI0 JOCTYIA ¢ KOJAOBBIM
pasaejeHueM kaHanoB (IS9S), usmepennsblii npu oMoy GyHKIHH H3MEPEHHs PeaibHOI
cpelHell MOIIHOCTH (BepXHMii rpauk) U rpaduk ycpeaAHeHUs1 (HUKHUI)
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1.93255000 GHz
CH PWR 23.13 dBm
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CH BW  1.23000000 MHz
—48.55 dB
885.00000000 kHz
—48.60 dB
—885.00000000 kHz |SA
—67.86 48 ™M
1.98000000 MHz
-67.86 dB
—1.98000000 MHz SM.1541-44

Pa3HI/IHI>I ypOBHeﬁ B 3aHATOM U CMEKHOM KaHaJIaMH pa3JINYHbI.

1.1.2  Pa3spemienue mo mojoce usMepeHui

Paspemienne mo monoce HM3MEpeHHMH [ODKHO, B HJeane, ObITh PaBHO PEKOMEHIOBAHHOMY 3HAYECHUIO
9TaJIOHHOH MONOCHL. Jls1 CHeKTpalbHON MJIOTHOCTH MOIIHOCTH M cpeaHedl momHocTH (B dBc) moioca
IIPOIYCKaHMA JOJKHA OBITh OJJMHAKOBOW KaK Ul BHEIOJOCHOT'O, TAaK U I BHYTPUIIOJIOCTHOTO U3MEPEHUS.
Onnako (akTuyeckoe 3HAYECHHE pa3pelleHHsl 10 TO0JIoce M3MEPEHHH TOJIOCH TPOITyCKaHUS (QHIbTpa
MIPOMEKYTOYHOM YacCTOTHI, HCIOIB3YEMOT0 B aHAJIH3aTOPE, MOXKET OBITH HE PABHO 3HAUCHHIO, YKA3aHHOMY B
cneunuKanny, Jaxe, IPU T€X )K€ CaMbIX YCTAHOBKaX. JTO MPHUBEIET K OMINOKE, KOTOPYIO IIPU U3MEPEHUH
CIEKTPaJIbHYIO IUIOTHOCTh MOLIHOCTU CUTHAJIa B I0JIOCE IPOITycKaHus (MIbTpa, TpeOyeTcsl UCIIPABUTh, U
KOTOpast 00bIYHO He mpeBbimaet 1,5 nb.
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[TockonbKy Te aHaNIU3aToOPhl, KOTOPBIE COIEPKAT PYHKINU HU(PPOBOI 00pabOTKU CHTHAJIA, TAKKE COJEPIKAT
QpoBYIO QUIBTpAIUO, B aHATM3ATOPaX 3TOTO TUMA, KaK MPABUIIO, PETYJIMPOBAHKE MOJIOCHI MPOIYCKaHHSI
¢ubTpa BhIIONHAETCA Oosee ToyHo. [anee moOast HeOOXoaMMash KOPPEKLUS MOKET OBITH BBINOJHEHA B
anroputMe (GPOBOM 00pabOTKH; HapUMep, U KOPPEKTUPOBKH (P (HEKTHBHON MIMPHHON TOJIOCH! IIyMa
s THHAa (UIBTPA, MCHOJIB3YeMOrO B aHAIM3aTOpe, HEOOXOIMMO H3MEPHUTh IIYMOIOZO0OHOE H3ITydeHHEe
1 QpPOBBIX epeay.

OmmobKy PTOrO TUMA MOTYT OBITh MHHHMHU3WPOBAaHBI WM YCTPAaHEHBI, €CIIM U3MEPSCTCS OTHOIICHUE
MOIIHOCTEH, a He abCONIOTHAs MOIHOCTH, €CIH IapamMeTphl HACTPOWKH OCTAIOTCS IMOCTOSHHBIMH. OTO
YCIIOBHE, KaK MPAaBUIIO, BBIMOIHICTCS JJIs T€X aHAJIW3aTOPOB, KOTOPHIC CIIOCOOHBI BBITIOIHITH U3MEPEHUS
MOIIIHOCTA CMEXKHOTO KaHala. JTO, OJHAaKO, INPUMEHSAETCA TOJBKO TOrJa, KOIJa CTaTUCTUYECKUE
XapaKTePUCTUKH CUTHAJA 3aHATOTO KaHajla ¥ CMEXHOTO KaHala — OJIMHAKOBBIEe (Hampumep, ['ayccoBckuit).
Jug mMetoma mM3MepeHWsi MOIIHOCTH B CMEXHOM KaHalle W KaHajle IOCiie CMEXHOTO, IS M3MEPEeHHUs
MOIIHOCTH CMEXKHOTO KaHajia MOTYT HCITOJIb30BaThCS BHICOKOCEICKTHBHBIE KaHAILHBIC (DUIIBTPHIL.

[NPUMEYAHUVE 1. — Ecnu noioca u3MepeHni OTINYaeTcsl OT 3TAIOHHOH IMOJIOCH MPOIMYCKaHUs, TO TpeOyeTCsl METOx
IpeoOpa3oBaHus PE3yIbTaTOB B 3TAJOHHYIO MOJIOCY.

[MPUMEYAHUE 2. — Korza ucronb3yeTcst 1oioca U3MEpeHust, UPUHOHN Mopsiaka 7% 3aHSATOH MOJI0CHI, TOJKEH OBITh
yuTeH KO3(GHUIMEHT Neperpy3KH, 3aBUCSIIMHA OT THIIA CHTHANA, KOTOPHIM OyZeT M3MepeH,. JTOT KO3(hQHIUEHT
neperpy3ku Oyzer paseH npumepso (10 log (100/n) + 14) nb mis nrymomomoOHBIX M3ITyYeHUH, 1 MOXKET JOCTHUTATh
3radennit 1o 20 log (100/n) b ans UMITyIBECHBIX U3TY4eHUH (HapuMep, Ul PaaioIoKaTOPOB).

1.1.3 IIupuHa m0J10CHI YACTOT BHACOCUTHAJIA

Jnst u3MepeHnii TMKOBOW MOIITHOCTH LIMPHHA MOJOCHl YaCTOT BHIEOCUTHANIA JOJDKHA OBITh KaK MUHUMYM
PaBHa Pa3peIeHHIO MO MOJI0CE MPOIYCKAHUS, U, IPEANOYTUTENBHO, OBITh B TPU-IISITH Pa3 IIMPE pa3peLIieHus
[0 MOJOCE NpOIycKaHus. Jlns u3MepeHuil NMHUKOBOW MOIIMHOCTM B CMEXHOM KaHaJle M KaHajle Iocie
CMEKHOTO MOJKET HCIOJNb30BaTbCs KOMOMHAIMS CENEKTUBHBIX KaHAJbHBIX (UIBTPOB W OOHapyKeHHUE
MMUKOBBIX 3HAYECHUH.

Jltst m3MepeHuil cpeaHed MOITHOCTH TPHUMEHEHHE Y3KOMOJOCHOTO (uibTpa (HampuMmep, € TOJI0COU
npornyckanus 10 ['i1) BeIMONHSAETCS YCpeIHEHHUE ISl HAXOXACHUS JIOrapU(PMHUUECKOT0 CPEAHETO 3HAYCHMUSI.
DTO O3HAuYaeT, YTO PE3YJNbTUPYIOIIAs CPEAHsST MOLIHOCTh MEHBIIE, YeM peaiabHas MOLIHOCTh, aMIUIUTYIa
OIMMOKHN 3aBUCUT OT CTATHCTUYECKHX XapaKTepHCTHK curHaja. OmmOKM Takoro THUMa MOXHO n30exXarp,
NpUMEHSIST aHaIu3aTopel C (yHKOMEH H3MepeHHs] peajbHOW CcpeaHed MomHocTH. s MeTomoB 1o
CME)KHOMY KaHally M KaHaIy IIOCIe CMEXHOIO OINMOKM TaKOro THUIAa MOXHO H30€kKaTh, HPUMEHSSL
CEJIEKTUBHBIE KaHATbHbBIE (PUIIBTPHI FIIH HHTETPUPOBAHUE.

1.1.4  Bpems pa3BepTku

[Ipumenenune y3Konoa0CHBIX (MIBTPOB O3HAYAET, YTO Pa3BEPTKa BBINONHSAETC MemieHHo. Kpome Toro, ams
YCPEIHEHHS IIyMONOAOOHBIX CHUTHAJIOB HEOOXOOUMO CPENHEKBAJpPATUYHOE B3BEIIMBAaHHE, a MJIsL
00HapyKEHHUS TTMKOBBIX CUTHAIIOB HEOOXOAMMO BpeMs O’KUIaHHMSI MAKCUMAaJIbHOTO MWKa Ha KaX/I0W 4acToTe,
YTO MOXKET YBEIUUUTH TpeOyeMoe BpeMsl pa3BepTKH B JecATh pa3 1 Oosee.

IIpeamnonarasi, 9To paspernieHne 1mo moxoce 9actot B,., = 1%, u nuamazon gactot = 500% oT 3aHnMaeMoin
IIOJIOCHI YaCTOT, MUHUMAJIBHOE BpEeMs Pa3BepTKU Ty, COCTABUT HPUOIU3UTEIIBHO:

Toin = 1000 (1/B,0,).

Hampumep, s 3anumaemoit monocsr 10 kI, paspemenue mo monoce yactor = 100 ['m Oymer paBHO
9TaJOHHOH nosoce yacToT. CiienoBaTebHO, MUHUMAIbHOE BpeMs pa3BepPTKU COCTABUT Ty, = 10 c.

WHTepBansl BpeMeHU pa3BEPTKH U YCPEAHEHUS! MOTYT OBITh CYIIECTBEHHO YMEHBIICHBI IPH UCIIOIB30BAHUU
Merozna Obictporo mpeoOpazoBaHus Dypbe (BIID), ocobeHHO I/ y3KOMOJOCHBIX CHIHANIOB M 32 CYET
[IPUMEHEHUS KaHAIBHBIX (QUIBTPOB UL NPSIMBIX U3MEPEHUI MOIIHOCTH B CMEXHOM KaHaje M KaHaje MOocIie
CMEKHOTO.
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JUIsT  TeTepMUHUCTHYECKUX HMMITYJIBCHBIX CHTHAJIOB (HANpUMEp, PaaMOOKaTOPOB) H3MEPEHHS HTOKHBI
BBITIOJTHATHCSI B TCUCHUE, KAK MUHUMYM, BPEMEHH OJHOTO ITHKJA 1., €CIIH UMEETCS CHHXPOHH3AITUS MEXITY
M3MEPEHUSMH ¥ HMIIYJbCaMH paanojokaTopoB. llpemmoinaras, uro BemomHsercs 500 w3MepeHHH,
MHHUMAJIbHOE BpEMS pPa3BepTKH WJIA CKaHUPOBAHHUS T, =500 7. Ecim cHHXpOHM3amWuM HET, TO
MHHHUMAJIFHOE BPEMSI Pa3BEPTKH MIIM CKAaHHUPOBAHUS JOJHKHO OBITH YMHOXKEHO Ha 2.

1.2 CoequHHTEIBbHOE YCTPOMCTBO

W3mepenust BRINOTHSIOTCS ¢ MPUMEHEHHEM IUGPOBOTO OJ0Ka COMPSIKEHHUsS, KOTOPBIM MOXET paboTaTh ¢
TpeOyeMBIMH MOIIHOCTSIMU HM3JIy4CHUs, KaK MMOKa3aHO Ha pUcyHKe 45. [lisg Toro 4roObl rapaHTHPOBATH
[OJIyYCHUE HYXKHOTO pe3yjbTaTa W3MEpPEHUH, HEOoO0X0AUMO, dYTOObI OJIOK CONPSIKCHHUS UMEI
COOTBETCTBYIOIICE COMPOTUBJICHHE, TpeOyeMoe i OOOUX COCTOSHUN TMPH MEPESKIIOUECHUN MEXITy
TEHEPATOPOM CUTHAJIA U UCTIBITHIBAEMBIM MEePEIATIUKOM.

1.3 IMorsomaromas Harpy3ka

Hdus w3mepenuss momHoctd B ob6macth OoB wu3mydeHus, NMpH WUCHOIB30BAHWM METO/Aa H3MepeHuil 1
(cm. 1. 3), mepenaTyMK MOJKEH OBITh COEMUHEH C TECTOBOM HArpy3KOW WM TOTJIOMAIOIICH Harpy3KOW.
YpoBeHs wu3NMydeHHSs B 00JacTH TOOOYHBIX M3INMYYEHWH 3aBUCHUT OT TPABUIBHOTO COOTBETCTBUS
COTIPOTHUBJICHUS TIEpeaTINKa, IMHUH ITepelayd U TECTOBOW HATPY3KH.

1.4 HN3mepuresibHASI AaHTEHHA

M3mepennst mo MeToay 2 BBITIONHAIOTCS C HACTPOSHHOW TUIIONBLHON aHTEHHOW WM TAJOHHOW aHTECHHOW C
M3BECTHBIM yCHJIEHHEM, OTHECEHHBIM K H30TPOITHOW aHTEHHE.

1.5 YcioBust MORYJISIAHA

I[J'ISI OLCHKH Ka4CCTBCHHBIX noka3aTesei 060py)_IOBaHI/I$I YCJIO0BUA MOAYJIAIIMA MOTYT OBITH KPUTUYHBIMU U
JOJIDKHBI OBITH OAWHAKOBBIMU KaK I U3MCPCHHUA MOIIHOCTU BHYTPH MOJIOCHI CUTHAJIA, TaK U JJIs1 UBMCPCHU A
MOIITHOCTH B oomactu OoB. Eciu BO3MOKHO, USMCPCHUS BBINOJHAIOTCA JISI MOAYJIAIUU C MaKCHMaJIbHOM
CKOPOCTBIO B HOPMAJIbHBIX YCJIOBUAX pa6OTBI. I[anee MMPUBEACHO HECKOJILKO MPUMECPOB.

1.51 AHaJIOroBasi MOAYJISILMS TOJIOCOBBIM CUTHAJIOM (Hanpumep, kiaccol u3iaydenusi A3E, F3E u J3E)

1.5.1.1 AMmiMTyaHasi MOAYJSIUS TOJOCOBbIM cHrHAIoM (kjaacchl m3nydenusi A3E, BSE, H3E, J3E
u R3E)

B coorBerctBuu ¢ Ilpunoxenuem 1 k Pexomenmaunu MCO-R SM.328 w™MoryT wucmnonb3oBaThCs
WCIIBITAaTeNIbHBIE CHUTHAJIbl B BHJIE OKpalleHHOro I['ayccoBckoro mryma. HekoTopble TOMOTHUTENbHBIC
MPEANOIO0KEHUS OTHOCUTENBHO PETYIUPOBKHU YPOBHEH BXOMSIINX CUTHANOB coaepkarcs B [IpunoxeHusx 2
u 5 aToii PexoMeHmanuu.

OpHako, MHOXKECTBO JACHCTBYIOIIMX MEXIYHApOIHBIX CTaHIAApTOB (Hampumep, cTaHgapT EBpomeiickoro
WHCTUTYTa craHnapruzauuud B obnactu csizu (ETSI) ETS 300 373) mpenmnoiaratroT MCHONb30BaHHE AJIS
HW3MEpeHNH MpenenoB u3nydeHud B obnacth OoB MHOXECTBO TOHAJNBHBIX CHUTHAJIOB, KaK IOKa3aHO B
[punoxenun 9 (mpenensl w3nydeHuidn B obnactu OoB ansg mroOuTenbckux ciayk0) K HacTosIeH
Pexomennmamumn.

1.5.1.2 YacroTHast MOAYJASIIHS T0J0COBbIM cUTHAJIOM (Kiaacchl u3aydenus F3E u P3E)

JI1st mepeaTduKoB ¢ y3KOIOJIOCHOW (Da30oBOM WM YAaCTOTHOW MOIYJIIIMEH MOXKET HCIIOIh30BATHCS
OJlHA-€TMHCTBEHHAsI MOy TMpPYIOIIas yacToTa, Hanpumep 1 kI

1.5.2 Iludposas moayasuus (Hanpumep, kiaaccsl nzaydenns F1E, F7W, FOW, G1E, GTW, D7TW)

CrnenyeT HCIONB30BaTh IICEBIOCTYYallHBIA CHUTHAJ, HalpuMep Takoi, Kak omucaHo B PexkomeHpmanuu
MCD3-T 0.153 ¢ makcUManbHBIM YPOBHEM MOIYJSIHH. {1 3TOro MokeT moTpedoBaThCsl OIHOBPEMEHHOE
MpUMEHEeHne Ha0opa KOHKPETHBIX KOJOB Yoaiia sl NepeAaTYnKOB C MHOTOCTAHIMOHHBIM JOCTYIIOM C
KOJIOBBIM pa3/eJIEHUEM KaHAJIOB.

1.5.3 Jlpyrue TMNbl MOXYJISLHH

9TO0T BOIIPOC HAXOAUTCA B CTAAUU U3YUCHH.
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1.5.4  HcnbITaTe bHBIA BXOAHON CUTHAJ JJISl KAHAJIOB ¢ HECKOJIBKAMH HeCyIIUMH

B Tex cnmywasx, Korna ycuiInTeNlb OyAeT MPUMEHSATHCS AN Tepelayd HECKOJIbKMX HEeCYIIUX, HEOOXOIUMO
MIPOSIBIISITH OCTOPOKHOCTh U UCIIONb30BATh TAKOM BXOAHOW CUTHAI IS UCIIBITHIBAEMOM CUCTEMBI, KOTOPBII
OBl a/leKBaTHO XapaKTEPHU30BaJl KayeCTBO 10 BHEIMOJOCHBIM H3IyYEHHsM. B TakoMm ciydae KauecTBO IO
BHEIIOJIOCHBIM H3JIyYEHHSIM MOXXHO OLIEHWTbh, I0JaBas Ha BXOJ II€peJaTyuKa [IBa HEMOMYIMPOBAHHBIX
CUTHAJA, YTO SBJSIETCS TECTOM JUIsl HauXyAlero ciaydas. O6a curHana JOJKHBI UMETh YPOBEHb MOIITHOCTH
Ha 6 nb HMXE MHMKOBON MOIIHOCTH Nepenardyuka. MOryT HMCIOJIB30BaThCS U APYTHUE CUTHAIBI, €CIIM OHHU
CYUTAIOTCS IIPUEMIIEMBIMHU.

2 OrpaHuveHusi N0 U3MePEHUSAM

2.1 OrpannveHne BpeMeHH U3MepeHHS

Hnst mro0oro »KemaeMoro CHUrHana, KOTJa B TEUCHHWE BpeMeHHM BeiuynHa psd MeHsercs (Hampumep,
MOJIYJISIIMSA C HEMOCTOSHHOM orubaromieii), MpOBEPKHM Ha COBMECTHMOCTH TpeOyercsi naecarth u Oonee
YCpPEIHEHHBIX H3MEPEHUIl.

2.2 CHMrHaJBbI CHCTEM MHOTOCTAHIIMOHHOI'O JOCTYIIa ¢ BpEMECHHBIM pa3€/ICHUEM KaHAJI0B

Jid curHaMOB CHCTEM MHOTOCTAHIIMOHHOTO JOCTYIIA C BPEMEHHBIM pa3/ieJIeHHEeM KaHaJOB MOIIHOCTh B
CMEXHOM KaHaje CcJelyeT HU3MEepsITh B TeUeHHEe WHTEPBaJOB BPEMEHH, HCIIONB3YS pETyIUpyeMble
uzmepenus. HeoOxoanmo pa3nuyaTh:

- CIEKTPHI CHTHAJIA C HETPEPHIBHOW MOYIISAINEH W IIMPOKOIOJIOCHOTO IIyMa, KOT/Ia, Kak MPaBHIIo,
TpeOyeTcs BBIMOIHATh YCPEAHEHUE 110 HECKOJIBKUM HHTEPBAJIaM BPEeMEHU; U

— CHEKTPBHl TEPEXOMHBIX TMEPUOJIOB TMEPEKIIOYCHUsS, KOrJa TMOTpedyercss yAepikaHhe MHKa
(cwm., marmpumep, ETSI EN 301 087).

3 MeToabl usmepenui

3.1 BBenenue

CyliecTByeT 1Ba METO/a U3MEPEHUN BHYTPUIOIOCHBIX U BHEMOJOCHBIX U3IYYCHHUM, OMUCAHHBIC B JAHHOM
[Ipunoxxenun. Meton 2 ommcaH B myoOnukanmuu 16-2 CrnenmaabHOTO MEXIYHApOJHOTO KOMHTETa II0
pamuoriomexam (CISPR). Heo0Xoaumo MpOSIBIISITH OCTOPOKHOCTE B MCIIOIB30BAHUN METOMIOB 1 M 2, 9TOOBI
MBIIYYCHHS] U3MEPUTETHLHON CHCTEMBI HE CO3MaBAIM MOMEX OKPYXKAIOUIUM CHCTEMaM W HE HCIBITHIBAIN
IIOMEX CO CTOPOHBI OKPYKAIOIIMX CHCTEM, KOTOpPBhIe TOBIHUSUIA OBl Ha PE3yJbTaThl DKCIEPUMEHTa, KpOMe
TOTO, CIIEAYET MPOSBIATh OCTOPOKHOCTH B HMCIOJIB30BAHUHA COOTBETCTBYIOIINX B3BEIIMBAOIIHX (YHKIIAN
(cm. m. 1.1.1, BbIIIIE).

— Meron 1 — 3T0 U3MEpEeHNE MOIHOCTH U3TYYCHUs, MOJABAEMON Ha MOPTY aHTEHHBI UCTBITHIBAEMOTO
ooopynosanus (EUT). D10 MeToq MOKEH HCIONIBb30BAThCA BCETa, KOTAa 3TO HEeIecoo0pa3Ho u
YMECTHO.

- Meron 2 »TO W3MEPEHHE OKBUBAJCHTHOW WM30TPOMHO-U3Ty9aeMON MOIIHOCTH (3.M.H.M.)
C UCIIOJIb30BAHUEM TOJXOAIICH UCIBITATEIEHON YCTAHOBKHY.

[MPUMEYAHUE 1. - B nyb6mukammun 16-2 CISPR omumcano wusmepenune >¢GGEKTHBHON H3IIydaeMOi
MOITHOCTH (3.M.M.) B nuamazoHe 9acTtoT oT 30 MI'm mo 18 I'Tm. Ilockoneky BMECTO M30TPOIHOW aHTEHHBI
HCTIOJIb3YEeTCsl HACTPOECHHBIN MOIyBOJIHOBOM JUIOJIb, TO 3.M.M. TIOIy4UTCs Ha 2,1 1b HuXe, 4eM 3.1.1.M.

B OonbmmHCTBE ciydaeB u3MepeHusi peaibHbix OoB u3nydeHuid MOTYT OBITH YHIPOIIEHBI [0
OTHOCHUTETHHBIX M3MEPEHUH, I KOTOPBIX He TPeOyIoTcsl KaanOpoBaHHBIE MPHUEMHBIE aHTEHHBI U
onpeneneHue 3.u.u.M. OTHAKO CIIEIyEeT MPOSBIATH OCTOPOKHOCTh MPH UCIOIB30BAHUH aKTHUBHBIX
MPUEMHBIX  AHTCHH, TIOCKOJBKY MOTYT TCHEPHPOBATHCA TApPMOHHMKH WJIU  TPOJYKTHI
WHTEPMOIYJISIIUU C BRICOKMMHU HAPSHKEHHOCTSIMHE TTOJIS.

IepenaTunku nuanazona OHU/HY crnenyer usmMepsaTh ¢ UCHOIL30BAaHHEM METO/A 2, TOCKOJIBbKY HE
BCETrJla YeTKO OIpe/IeNieHa TPaHnIla MEX Ty ITepelaTInKoM, (pUIepoM 1 aHTEHHOH.
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Jns m3mepeHusa 3.u.u.M. Ha 4dactoTax Hipke 30 MI'm, kak mpaBuio, MeTon 2 NPUMEHSTHCS HE
MOJKET, TIOCKOJIbKY HET 3aMEHSIOIINX aHTCHH (HampuMep, HACTPOCHHBIX MOTYBOIHOBBIX JHUITOJCH).
B GonprmHCTBE CitydaeB n3Mepenus B oonactu OoB u3nyuyeHuii — 3T0 OTHOCUTENIBHBIC U3MEPEHUS,
OHH MOTYT BBHINONHATECA B OnmxkHei 30He. bonee Toro, mms cucrem Hmwke 30 Ml Her
HEOOXOMMMOCTH BBITIOIHCHUS W3MEPEHUH Ha Mecme, TIOCKOIBKY HCIOJB3YIOTCS TEPeNaTIuKd W
aHTEHHBIC CHCTEMBI Pa3HBIX MPOW3BOAMTENCH. M3MepeHHs Ha BXOJ€ AHTEHHBI, KaK IPaBUIIO,
BIIOJIHE MPUEMJIEMBI, M IMO3BOJSIOT MPOU3BOIUTENIO TEpeJaTUMKa BBIMONHUIMCH mpenensl OoB
W3JTYyYEHUM.

MeTO)I 1- H3Mepeﬂne MOIIIHOCTH BHYTPHMIIOJIOCHBIX u BHEIMMOJOCHBIX HSqueHHﬁ,
HOIlaBaeMOﬁ Ha BX0J aHTCHHbI

He TpeOyeTcs criennaabHOW HCIBITATENFHON YCTAaHOBKM I 0a3dX0BOH KaMephl, W DJIEKTPOMAarHUTHHIC
MMOMEXH HE NOJIKHBI BIIMATH HA PE3YJIbTAThI I/ISMepeHHﬁ. Bceraa, Korjga 3T0 BO3MOKHO, USMCPECHUA JOJIKHBI
BKJIIOYATh (DUACPHBIN KaOesb. DTOT METO/ HE YUHTHIBACT OCJIA0JICHUE M3-3a HECOTJIACOBAHHOCTH aHTEHHBI U
n3-32 Hed(EKTUBHOCTH TIepeaTiynKa, IPUCYTCTBYIOMIUX BO BCEX M3NIy4eHUsAX B odmactu OoB, wimm u3-3a
aKTHBHOW TeHepammu B obmactu OQoB wm3iydeHWi, co3maBaeMoll caMoOi aHTEHHOW. biok-cxema
WCIIBITATEIbHONM YCTAaHOBKHU MJIi M3MEPEHUS MOIIHOCTH BHEMOJOCHBIX M3IYYEHUH Ha BXOJE AHTCHHBI
MOKa3aHa Ha pUCYHKe 45.

3.21

PUCYHOK 45

YrnpouleHHasi yCTAHOBKA /ISl H3MePeHUsI MOIIHOCTH BHYTPHIIOJI0CHBIX
1 O0B n3ayuyenuii Ha BXo/ie aHTEHHbI

Kanubposanublit
reHeparop

CoeIMHUTEITLHOC ITornomaroras
EUT yCTPOICTBO Harpy3ka

W3mepurenbHbIi
MIPUEMHHK

SM.1541-45

Meton npsiMoii mepeaadu

IIpu TakoM moOIX0e HEOOXOAMMO OTKATUOPOBATH OTACIIBHO BCE M3MEPHUTENbHBIE KOMIIOHEHTHI ((HIbTp(BI),
COEIMHHUTENFHOE YCTPOICTBO, KalOenMn) WM OTKAIUOpOBaTh ITH COEIWHHUTEIbHBIE YCTPOICTBA B IIETIOM.
B n11000M ciydae, kanuOpoBKa BBIOJHAETCS C HMCIOJIb30BAHUEM Ha BXOJE M3MEPHUTENBHOTO NMPHEMHHKA
KaTuMOpOBAHHOTO TEHEpaTopa ¢ PEryJupyeMbIM YPOBHEM. 3aTeM Ha KaxIod dvactore f ompeaemnsercs
K02(QULUEHT KaTUOPOBKH A CIIETYIOIIUM 00pa3oM:

kp = Ip~Oy,
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rae:
kr:  xoadduiment kannbpoBku Ha yacTote f(1b);

I;: BXOJHAas MOIIHOCTH (co3/aBaeMasl KaTMOPOBaHHBIM FeHepaTopoM) Ha uactore f (1bBT
i 1bm);

O;:  BbIXOZHAs MOIIHOCTH (ONpeJeNeHHas HM3MEPHUTEIbHBIM INPUEMHHKOM) Ha YacToTe
f (abBT niu nbm).

3toT Ko3QPHIIMEHT KanTHOPOBKHU MpeACcTaBiIsieT co00i cyMMapHble BHOCHMBIEC TIOTEPH AJISl BCEX YCTPOUCTB,
BKJIFOYEHHBIX B LIEIb MEXKIY T€HEPATOPOM U U3MEPUTEIBHBIM IIPUEMHHUKOM.

Ecnu  BbIMONHATH KadMOPOBKY OTHENBHBIX YCTPOWCTB HM3MEPHUTEIBHOW IIETIOYKH, KaauOpOBKa Bcel
U3MEPUTETBHON yCTaHOBKHU OIpEeIsieTcs 110 cenyomie popmyoie:

kms,f :Zki,f ’
i

rue:
koms,r: K0P QUIMEHT KaTNOPOBKU N3MEPUTENBHOM yCTaHOBKH Ha yacToTe f (1b);

ki y:  mAnuBHOyalbHbIA KOdQQUIMEHT KaTMOPOBKHM Ka)KIOro YCTPOHCTBA HU3MEPHUTEIBHON
nernodku Ha yacrore f (1b).

B xone u3Mmepenus pealibHble ypOBHH MOLIHOCTH P, /(ABBT nnn 1bM) — 3T0 MOIIHOCTB (Ha U3MEPHUTEILHOM
NpUEMHHKE) H3IydeHHs B obnactd OoB m3iyueHunii Ha yacToTe f, MOIHOCTB M3ay4eHus B obnactu OoB P; ¢
(B Tex ke eIMHULIAX, YTO U P, ;) Ha 4acToTe fBBIYMCIIAETCA 10 clieyromel Gopmyie:

Ps,f = Pr,f+kms,f'

3.2.2 MeToa 3aMelieHUus

Huis atoro meroma He TpeOyercs KaauOpoBKa BCEX M3MEPHUTEIbHBIX KOMIIOHEHTOB. Bwmecro 3Toro,
PETUCTPHUPYETCS. MOIHOCTh HA BBIXOJIC U3MEPHUTEIBHOTO MPUEMHUKA. 3aT€M 3Ta MOIIHOCTH CPAaBHUBACTCS
C CUTHAJIOM KaJIMOPOBAHHOTO T€HEPaTOpa CUTHANA COOTBETCTBYIOIICH IIMPHUHBI MOJIOCKI, KOTOPBII 3aMEHSAET
EUT. Takum oOpa3om, MOIITHOCTh, CO37aBaeMasi TeHEpaTOpOM, paBHA MOIITHOCTH B o6yactu OoB m3nyuenmue.

3.2.3 KoHkpeTHbIe H3MepeHHs

Jamee mpuBeneHa MeETOAMKA IJS MOAYJIMPOBAHHBIX W3IYUYEHHH W HM3ITYYCHHUH, CO3JAHHBIX IMPOAYKTAMHU
WHTEPMOTYJISIIIHH.

3.2.3.1 3annmaeMas moJioca

- BimiounTh TIEpenaTYMK C COTJIACOBAaHHOW HArpy3KOW, NMPHUMEHUB COOTBETCTBYIOIIUE YCIIOBUS
MoayJsiuu (cum. 1. 1.5).

- Ucnonb3yss s u3MEpeHUs] MOIIHOCTU CIEKTPOAHAIM3aTOP, COEIMHEHHBI C Harpyskoi,
0TOOpa3uTh Ha JHUCIUIEC XapakTepucTUKH psd wu3TydeHus s pa3BepTku, paBHOH 500%
HEOOXOJMMON MIMPUHBI TOJIOCH W3IMy4YeHMs. B Takoil monoce NMpOMHTErpUpPOBaTH CyMMAapHYIO
MOIITHOCTh U3IYYESHHS IS BCEH pa3BEePTKH 110 YaCTOTE M 0003HAYUTH PE3yIIbTaT KaK Prey.
I[MPUMEYAHMUE 1. — Pa3pemienre no mojoce HM3MEpEHHs JODKHO ObITh MaKCHMaJIbHO OJIM3KO HIMPHHE

STAJIOHHOM II0JIOCE 4aCToT, HO, B JII000M Cjly4qac, HEC MCHEC 5% oT 3aHMMaeMOM IOJIOCEI 4acToT, €CJInu
HU3MEPCHUS NOJIKHBI UCITIOJIB30BATHCA JI1 IPOBCPKU KJIaCCa U3JTYUCHU.

- OTMETHUTh YacTOTy BBIIIE IIEHTPATLHON YacTOTHI M3IyUYEHHUS, BBIIIE KOTOPOH CyMMapHas
MOIITHOCTH, KaK mpaBuiio, coctaBisieT 0,5% oT Pggr.

- OTMETUTh YaCTOTY HHXKE IIEHTPATBHON YaCTOTHI M3IYUYEHUsI, HHXKE KOTOPOil CyMMapHasi MOIIHOCTb,
Kak npaBuiio, coctaBisieT 0,5% ot Prgr.
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PasHuna Mexmy 3TUMM 4acTOTaMH NPEACTaBIsSeT cOOOM 3aHMMaeMylo MOJIOCY, U3MEPEHHYIO AJIsl NaHHOTO
H3JIy4CHHUS.

3.23.2

b)

c)

d)

g)

h)

i)
3.233

Oo0B u3inyyenusi u3-3a MOAYJISIIUA

PHUCYHOK 46

BJIOK-IIHanaMMa nsMepeHnﬁ 10 YIIPOIIEHHOMY METOAY

Hcrounnx HWcnpiTeiBaembIit Harpyska Amnanmarop OoB
MOYJISIIIUN repeaaTyYnK nepenaTInuKa MOILIHOCTH
SM.1541-46

CoemuHuTh 000pyIOBaHUE, KaK MMOKa3aHo Ha pucyHke 46. [lepenaTunk HacTpauBaeTcsi Tak, YTOOBI
CO3/1aBaTh CUTHAJ Ha IPUCBOEHHOM YacToTe.

YcTaHOBKH W MapKephl aHalW3aTropa sl TOJIOCHI MU3MEPEHWH MOJDKHBI OBITh LEHTPHUPOBAHBI
OTHOCHUTEIHHO pabouell 4YacTOThl MEepenaTduka, W, OAHOBPEMEHHO, 00enx pabouMx YacToT —
BEPXHEr0 W HIDKHETO CMEXHBIX KaHaloB. PaspemeHume mo mojoce HM3MEpeHHd M Ioioca
BHJIEOCUTHAJIA JTOJKHBI OBITh YCTAHOBJIEHBI B COOTBETCTBHH C IIMPHHOH MOICO(MBI MOIYIIALINH.

BrirrounTh TiepeaTyuK ¢ COTJIaCOBAaHHOW HArpy3KOW, MPUMEHUB COOTBETCTBYIOIIUE YCIOBHS
MoAyJIuH (cMm. 1. 1.5).

MoIIHOCTh CICOAyCeT U3BMEPATHL aHaJIU3aTOPOM MOMIIHOCTU B CMEXHOM MOJIOCE YacTOT BHYTpHU
IIOJIOCBEI 4acCTOT, pa3pemeHHOﬁ nepeaaTiuKy, U AOJDKHa OBITh 3aperUCTpUPOBAHa KaK 3HAYCHUC
P REF-

3areM aHamM3aTOPOM MOIIHOCTH B CMEXKHOW TIOJOCE YacTOT CIEAyeT H3MEPUTh MOIIHOCTH
B OIPEJICIICHHON T0JIOCE WM3MEPEHMM, OTLEHTPUPOBAHHOM OTHOCUTENIBHO YacTOT BEPXHEro U
HIDKHETO CMEXKHBIX KaHAJIOB. 3HAUCHHE HIDKHEH YacTOThI JOJKHO OBITh 3apPETHCTPUPOBAHA Kak
3HaueHue P,p;, a 3HaYCHHE BEPXHEW YacCTOTHI JOJDKHO OBITh 3aperMCTpUpOBaHa KaK 3HAYCHHE

PADJU-

PaccuuTtaTh OTHOIIEHHE MOIIHOCTEH B HUXHEH CMEXHOM mojioce 4yacTtor ABPR;, ciemyromum
obpazom:

ABPR; = Prer— Papir.

PaccuuTtaTh OTHOLIEHHE MOILIHOCTEH B BEpXHEH CMEXHOM mojioce 4acTtoT, ABPRy, cieayromum
obpazoM:

ABPRy = Prer— Papju.

OTHOIIIEHHE MOIIHOCTEH MOIIHOCTH B CMEXKHOM moJjoce yactoT ABPR; meHblie, ueM ABPR; niu
ABPRy,.

[ToBTOPUTH BHIIIENIEPEUUCICHHbBIE TEUCTBUS 17151 N-0i1 CMEKHOM MOJIOCHI YaCTOT.

HN3mepeHune cnieKTPaJIbHOI IVIOTHOCTH MOLIHOCTH

JlJis 3TUX M3MEPEHUI UCIONB3YeTCs CIIEKTPOAHAIM3aTOpP IS OJHOBPEMEHHOTO CpaBHEHUs psd M3IIy4eHUs ¢
KOMILIEKTOM CEIMEHTOB OTPAaHUYMUTEIBbHON KPUBOM ISl TMOATBEPKIAEHUS TOTO, YTO U3IyYCHHE HE
MIPEBBIIIAET IPEJIENIOB Ha JTF000H TaHHOW YacTOTe B AMANAa30HE YACTOT N3MEPEHUH.

33

Meton 2 — U3mMepeHnsi BHYTPUIIOJIOCHOM M BHEIOJIOCHOM 3.M.H.M.

brnox nuarpamMmma W3MEpPUTENBHOM YCTaHOBKM JUId HW3MEPEHMH BHEIMOJOCHOM 3.M.M.M TIOKa3zaHa Ha
pucyske 47.
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PUCYHOK 47

anomeﬂﬂaﬂ YCTaHOBKA Jisl U3MEPECHUA BHETOJIOCHOM 3.H.M.M.

Kanubposannas
3aMeIaromas
( \ aHTeHHa
KanubpoBanHbIit
reHeparop
—
)
M3mepurenbHbiii
EUT HNPUEMHHK
Kanubposannas
—— M3MEPUTENbHAs

AHTCHHaA

SM.1541-47

Wsmepennst B oomactu OoB u3nydeHnid MOTyT OBITH BBIITOJNHEHBI B JalbHEH 30HE, HO TaKKe W B ONMKHEN
30HE, IOCKOJIBKY B OTHOCUTEIBHO Y3KHX II0JI0CAX YAaCTOT YCIOBHS M3JIyUCHUSI MEHSIOTCSl HECYILECTBEHHO U,
MIOCKOJIBKY JIOJDKHBI BBIMTONHATHCS TOJBKO OTHOCHTENIbHBIE M3MepeHus. V3MepeHus: BHENMOIOCHOM 3.1.M.M.
B JIFO0OOM HampaBJICHUH B ABYX BHIAX MOJSIPU3ALMU Ui JF000M 4acTOTHI MOTYT TpeOOBaTh OONBLIMX 3aTpaT
BPEMEHH, XOTS 3TU 3aTPaThl MOTY OBITh CHM)KEHBI 33 CUET IPUMEHEHHUS] METOJOB NPOBEPKH COOTBETCTBUS
C HCTIOJIb30BAaHMEM OTHOCHUTENBHBIX H3MepeHuil. [IpuMmeHeHue »3Toro Merojga A U3MEpPEeHHH Ha
paanosiokaTopax A0JKHO cOOTBETCTBOBATh Pexomennanun MCO-R M.1177.

3.3.1 Mecro aJist IpoBeeHUs] U3MeEPeHUI U3J1yYeHUH

3.3.1.1 MecTo A9 NpoBeJeHUs U3MePEeHUil 1sl Juana3zona yactot Huke 30 MI'n

Huxe 30 MI't BMeCTO U3MEpEHUH B 1a00OpaTopuu 0OBIYHO BHIMIOIHSIOTCS U3MEPCHHS HA Meche.
3.3.1.2 MecTo 11 MpoBeieHUs1 M3MepPeHnii u3aydeHuii B quanazone yactor 30-1000 MI'n

Mecto Ui TpOBENCHHS W3MEPEHHH JOJDKHO OBITh MPOBEPEHO INPH IMOMOINM H3MEPEHHsS BHOCHMOTO
ocialyieHusT B BEPTUKAIBHOW W TOPU3OHTAIBHOM IJIOCKOCTH, Kak ONWCaHO B IyOnuKaiuu
CISPR 16-1:1999-10. Mecto ans mnpoBeneHUS M3MEPEHHM CUMTAeTCsl NMPHUEMJIEMBIM, €CIH PE3yJbTaThl
HU3MEpEHUN OCIIa0JICHNUS B BEPTUKAIBLHON M TOPU30HTAIBHOHN IJIOCKOCTAX HAXOJATCSA B mpenenax 4 nb ot
TEOPETUYECKOTO 3HAUEHHs OCIa0IeHUs Ul JaHHOT'O MECTA.

MecTo ans mpoBeACHUS W3MEPEHHWU IOJKHO OBITh THIMYHO TUIOCKWM, HaJ HUM HE JOJDKHBI TIPOXOAWTH
JUHUU TIepeayd U PajioM HE JIOJDKHO OBITh OTPAKAIOIUX KOHCTPYKIIMIA, OHO JOJDKHO OBITh JOCTATOYHO
0OJBIIMM U pa3MEIIeHUsT aHTEeHH Ha OIPENIe]ICHHOM pPAacCTOSHWUU W o0OecrednBaTh TpeOyeMblil pa3HOC
Mmexnay anteHHoW, EUT m oTpaxkarommmu KOHCTPYKIUsMH. OTpakaromie KOHCTPYKIIUA — 3TO TaKHe
CTPYKTYPBI, KOTOPBIE CO3/IaHbI U3 IIPOBOIAIIETO MaTepraia. MecTo [l TpOBeICHNUS U3MEPEHUI Ha YPOBHE
3eMJIU JIOJDKHO OBITH 000pPY0BAHO TOPU30HTAILHON METaNTMYECKOH MIIOCKOCThIO. [10CKONIBKY M3MepsIoTCs
m3mydeHust B obmact OoB, TO BBHIMONHAIOTCA TOJNBKO OTHOCHUTENBHBIE M3MEpPEHHs, W 3aJada W3MEpeHHH
CYILIECTBEHHO YIIPOIIIAETCsl.

W3mepeHust MoryT OBITh Takke BBIIOJHEHBl B JKPaHUPOBAHHOM KOMHAre, OOMTOM IOINIOIIAOIINUM
MaTepuajoM. B TakoMm ciydae CTEHbBI U MOTOJIOK SKPAHUPOBAHHOM KOMHATHI MTOKPBHIBAIOTCS MOTIIOIIAIOIINM
MaTepHajoM, YTO TapaHTHPYET Majoe OTpaKeHHE MOIIHOCTHU. [IpoBepoyuHble H3MEPEHUs] TaKuX 0E33XOBBIX
KaMep OYCeHb BaXKHBI [UIS TAPAHTHH TOTO, YTO U3MEPEHUS OCIA0JICHHs, XapaKTEPHOTO Ul MeCTa IPOBEACHUS
M3MEpEeHHId, MOTYT OBITh BEHITIONHEHHI B mpenenax kputepus t4 nb (taxxke cm. myOmukammu 16-1 u 22
CrennanbHOTO MEXIAYHAPOTHOTO KoMHUTeTa 10 panuonomexam (CUCIIP)).
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[IpoBosmas mI0cKOCTh AOKHA pacnoiaraTbes, Kak MUHUMYM Ha 1 M 3a nepudepueit EUT u Haubonbiueit
U3MEpPUTETbHON aHTEHHBI, U MOKPBIBaTh Bce mpocTtpancTBO Mexay EUT u antenHoit. OHa NMoikHA OBITH
BBHITIOJIHEHA M3 MeTaimia 0e3 OTBEpCTHH WM NPOCBETOB, UMETHb pa3Mephl OoJjiee OJHOHN AecATOH IJTUHBI
BOJIHBl HAaWBBICIIEH 4acTOTHI M3MepeHus. Ecnu He BBIMONHAIOTCS TpeOOBaHUS MO OCJIAOICHMIO IS MecTa
TIPOBECHUSI HM3MEPEHUH, MOXKET IOTPeOOBaTLCSA IMPOBOAIIAS IUIOCKOCTH OOJBIIErO pasMepa. OTH
TpeOOBaHHS MPUMEHUMBI TAK)KE M IS CIydast UCTIONB30BaHUs 0€39X0BBIX Kamep.

Ecnmu tpeOyercst nu3Meparh NOOOYHBIE U3ITYyYEHHs, TO HEOOXOAMMO IOMOJHHUTENbHOE 000pyAOoBaHHE. DTO
pasIuYHBIe KaMephl, HApuUMep, IOJNIHOCThI0 0e33x0oBbie kamepbl (SMC) W TpOI0JIbEHO-TIOTIEPETHBIC
anekrpomarauTHele cuctemsl (TEM) wmnu ['urarepuoBeie TEM (GTEM) cuctembl. SMC omnuceiBaeTcs B
nyOomukanuun MOK/CUCTIP 16-1. Ilpoekt 6b1 ony6nmkosan (oceHs 2000 r.) ans MOK 61000-4-20 (TEM)
u MOK 61000-4-21 (SMC).

3.3.1.3  Mecro 1Jis1 IpoBe/ieHNs N3MepeHuii 1Jst yacToT Boime 1 I'T'n
(Cum. myommukammro CISPR 16-1:1999-10, TpeGoBanust HAXOAATCS B CTAIAN U3YICHIS).

I/I3MCpCHI/IH MOTYT BBINOJHATHECA B MHOJHOCTBIO 0e33X0BoM KaMepe. ,HOCTYHHLI TAaKKC pCBCp6epaHI/IOHHLIG
KaMCpBhI.

3.3.2 Ilpsamoii meToa

[Ipu TakoM moaxojae He0OXOIUMO OTKATHOPOBATh OTIEIHLHO BCE H3MEPUTEIbHBIC KOMIOHEHTHI ((puibTp(bi),
kabemn) WIM OTKaIHOpOBaTh HW3MEPUTEIBHYI0 YCTaHOBKY B TIenoM. Ormpeznenenne ko3 duimeHTa
KaJTMOPOBKH Il K3MEPUTEIBHOM yCTAHOBKY HA 4acTOTe f onucano B 1. 3.2.1.

BuenonocHas 3.u.u.M P ; Ha yacToTe f Ul yCIOBUIl CBOOOIHOIO MPOCTPAHCTBA ONPEEAETCs CleayIomen
thopmymoii:
rae:

P, ;' MomHOCTb u3nydeHus B oonactu OoB, onpeneneHHas H3MEpUTEIBHBIM IPHEMHUKOM
Ha yactote f (1bBT nnn n1bwm, Te ke equHuIbl, 4To U P r);

ms, /o KO3((OHUIMEHT KaTMOPOBKH M3MEPHUTEIBHON yCTaHOBKH Ha yactoTe f (1b);
k, 0 b
Gy:  ycuneHue KanuOpOBaHHOH M3MEPUTENBHOM aHTEHHBI Ha YacToTe f (abn);
f: dacrota m3nydenus B odimacta OoB (MI);

d: paccrosHEE (M) MEXIy Iepelnarolieil aHTeHHOH M KaTMOpPOBaHHOW HM3MEPUTEIhHOU
aHTEHHOH.

3.3.3 MeToa 3aMelieHUus

JUst 5TOro MeToaa MCIONb3yeTcs KalnOpoBaHHAs 3aMellarolias aHTeHHa M KaIMOpOBAaHHBIM TeHEpaTop,
HCTOYHUK UCTIBITATEIFHOTO CUTHAJIa HACTPAUBAETCs Ha TOT e MpuHuMaeMblii curHan OoB (moapob6HocTH —
cm. B myonukanuu CUCIIP 16-2:1996-11).
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Ot O6H_[I/IC MacCKH BHCIIOJIOCHBIX HSHy‘ICHI/Iﬁ MpE€AHA3HAYCHBI IJId UCIIOJIB30BAHUA B IBYX ClIydasaX:

— 3a MpejeiaMy MOJIOCKI, MPUCBOCHHON CHCTEMe, Il KOTOpo# paccMaTpuBarotcs OoB u3nyueHus,
HO B TIpeJieNax MoJIOChI, paclpeieIeHHOH ci1yk0e, B KOTOpoil paboTaeT TaHHAasl CHCTEMa; U

- B IIpeleNax CMEXHBIX pacIlpeleleHHbIX mnojoc vactoT. B Pexomenmamuu MCO-R SM.1540
COJEP>KUTCSI PYKOBOJCTBO JUIS CIIydasi M3JIy4e€HUH, KOTOPBIH O4eHb OJIM3KH K IPaHUIAM CyMMapHOI
MPUCBOEHHON TOJOCHI 4acToT, M uYbM OoB wu3nMydeHHs momajgaloT B CMEXHYIO IOJIOCHI,
pacrpeieNieHHY 0 IpyToit ciyxoe.

OTO0 NoKa3aHo Ha pUcyHKe 48.

PUCVYHOK 48

Jluana3oH 4acToT, r/ie MO:KeT NPpUMEeHAThCsA o0mas macka OoB

CMesKkHast osoca, pacpeieeHHas IMonoca, pacripenenieHHas ciyxoe, CMesKHas 1osoca, pactpeieeHHas
JIpYToii ciyx0e B KOTOpO#i paboTaeT cucrema JIPYToii cityx0e
T T
Pexomenzanus | Her OoB | Pexomennauus
Pexomennanun MCD-R SM. 1541 npegenoB  [MCD-R SM.1541 Pexomenanuu
MC3-R SM.1541 \ \ MCD-R SM.1541
P ITonoca ‘ ITonoca ‘ ITonoca "
MC3-R SM.1540 > > g
pacrpezieseHHast } pacrpe/eleHHas } pacrpe/eseHHas MCD-R SM.1540
CITyTHUKOBO# | CITyTHUKOBOH | CITYTHUKOBOH
cucteMe | CHCTeMe | CHCTEM®
CymMMapHasi IpUCBOCHHAS Ananazon wacror
T0JIOCA CUCTEMBI

Tpumeuanue 1. — YKa3zaHHbIE B HacTosmel PexoMennannm m3mydenus B oonacta OoB mpHMeHHMSBI OT Kpast CyMMapHOK
MIPUCBOCHHOM MOJIOCH 10 Havasa 00J1acTi OOOYHBIX U3JTyYCHUIL SML1541-48




	Rec. ITU-R SM.1541-2
	РЕКОМЕНДАЦИЯ МСЭ-R SM.1541-4*
	Нежелательные излучения в области внеполосных излучений**
	1 Терминология и определения
	1.1 Область побочных излучений1
	1.2 Область OoB1
	1.3 dBsd и dBasd
	1.4 dBc
	1.5 dBpp
	1.6 Эталонная полоса частот
	1.7 Ширина полосы измерений
	1.8 psd
	1.9 Средняя мощность
	1.10 Средняя мощность по соседнему каналу
	1.11 Пиковая мощность
	1.12 Пиковая мощность по соседнему каналу
	1.13 Суммарная присвоенная полоса частот
	1.14 Ширина суммарной присвоенной полосы частот

	2 Применение определений
	2.1 Излучения в области OoB
	2.2 Излучения в области побочных излучений
	2.3 Необходимая ширина полосы и область OoB
	2.3.1 Излучения с одной несущей
	2.3.2 Излучения с несколькими несущими
	2.4 Обсуждение параметров dBsd, dBc и dBpp
	2.4.1 Положительные и отрицательные знаки для dBsd, dBc и dBpp
	2.4.2 Сравнение dBsd и dBc
	2.4.3 Практическое применение пределов dBsd, dBc и dBpp

	3 Методы определения соответствия излучения пределам в области OoB
	4 Пределы излучений в области OoB для передатчиков в диапазоне от 9 кГц до 300 ГГц2
	5 Адаптация масок OoB, представленных в Приложениях 5-12 для случаев узкополосных и широкополосных систем
	6 Методы измерений
	Приложение 1 Методы для определения соответствия пределам излучений в области ОоВ
	1 Метод, основанный на мощности в соседнем канале и канале, расположенном после соседнего
	1.1 Измеряемые параметры
	1.2 Единицы измерения
	1.3 Полосы измерения
	1.3.1 Смежная полоса
	1.3.2 Полоса частот после смежной
	1.4 Отношение мощности в смежной полосе (ABPR)

	2 Метод маски OoB
	2.1 Измеряемые параметры
	2.2 Диапазон измерений
	2.3 Маска OoB

	Дополнение 1 к Приложению 1 Пример расчета допустимого отношения мощности OoB и пределов мощности из допустимой м...
	1 Введение
	2 Дискретный метод
	3 Непрерывный метод
	Приложение 2 Расчеты начала и конца области OoB для систем со многими несущими с одним и несколькими транспондера...
	1 Пример 1: Несколько транспондеров на спутнике, обслуживающих одну область
	2 Пример 2: Один транспондер на спутнике
	Приложение 3 Разметка графика для масок в единицах dBc и dBsd
	1 Разметка оси Y для масок OoB
	2 Разметка оси Х для масок OoB
	Приложение 4 Перечень документов МСЭ-R, касающихся излучений в области OoB для определенных служб
	Приложение 5 Пределы излучений в области ОоВ для космических служб (земные и космические станции)
	1 Введение
	2 Маски OoB для земных и космических станций фиксированной спутниковой службы (ФСС)
	3 Маски внеполосных излучений для земных и космических станций подвижной спутниковой службы (ПСС)
	4 Маски внеполосных излучений для космических станций радиовещательной спутниковой службы (РСС)
	5 Маска ОоВ излучений для линий связи космос-Земля службы космических исследований (СКИ), службы космической эксплу...
	5.1 Введение
	5.2 Маски внеполосных излучений для систем СКИ, СКЭ и ССИЗ, работающих в направлениях космос-Земля и Земля-космос
	5.2.1 Параметры маски излучения
	5.2.2 Применимость маски излучения
	5.2.3 Основы для расчета масок излучений

	6 Службы стандартных частот и сигналов точного времени (SFTS)
	6.1 Службы SFTS, работающих ниже 30 МГц

	Приложение 6 Пределы излучений в области ОоВ для систем телевизионного вещания
	1 Цифровое ТВ с шириной канал 6 МГц по Рекомендации МСЭ-R BT.1306
	1.1 Системы DVB-T с каналами 6 МГц
	1.2 Системы ISDB-T с каналами шириной 6 МГц
	1.3 Другие цифровые телевизионные системы с каналом 6 МГц

	2 Спектральные маски для аналоговых и цифровых телевизионных систем с каналами шириной 7 и 8 МГц
	2.1 Системы аналогового телевидения
	2.2 Цифровые телевизионные системы
	2.2.1 DVB-T системы с каналами шириной 7 и 8 МГц
	2.2.2 Системы ISDB-T с каналами по 7 и 8 МГц

	Приложение 7 Пределы излучений в области ОоВ для систем звукового радиовещания
	1 ОВЧ ЧМ звуковое радиовещание
	2 Звуковое радиовещание ниже 30 МГц
	2.1 Системы цифрового радиовещания

	3 Цифровое звуковое радиовещание
	Приложение 8 Пределы излучений в области ОоВ для первичных радиолокаторов
	1 Введение
	2 Необходимая ширина полосы
	2.1 Немодулированные импульсы радиолокаторов
	2.2 Другие виды модуляции
	2.3 Типовые значения необходимой ширины полосы

	3 Пределы излучений в области ОоВ для первичных радиолокаторов
	3.1 Формулы для ширины полосы B−40 дБ

	4 Маска внеполосных излучений
	4.1 Все сигналы, перечисленные в п. 3
	4.2 Исключенные сигналы

	5 Граница между областями внеполосных и побочных излучений
	6 Требуемые параметры
	7 Методы измерения
	Приложение 9 Пределы излучений в области ОоВ для любительских служб
	Приложение 10 Пределы излучений в области ОоВ для сухопутных подвижных радиослужб
	Приложение 11 Пределы излучений в области ОоВ для воздушной подвижной и морской подвижной служб
	1 Воздушная телеметрия
	2 Другие передатчики воздушной подвижной и морской подвижной служб
	Приложение 12 Пределы излучений в области ОоВ для фиксированной службы
	1 Цифровые системы фиксированной службы: спектральные маски излучений
	1.1 Системы, работающие на частотах выше 30 МГц
	1.2 Системы, работающие на частотах ниже 30 МГц

	2 Цифровые системы фиксированной службы: дискретные спектральные линии в пределах границ области OoB излучений
	2.1 Системы, работающие на частотах выше 30 МГц
	2.2 Системы, работающие на частотах ниже 30 МГц

	3 Аналоговая фиксированная служба
	Приложение 13 Измерения в области внеполосных излучений
	1 Измерительное устройство
	1.1 Избирательный измерительный приемник
	1.1.1 Детекторы измерительного оборудования
	1.1.2 Разрешение по полосе измерений
	1.1.3 Ширина полосы частот видеосигнала
	1.1.4 Время развертки
	1.2 Соединительное устройство
	1.3 Поглощающая нагрузка
	1.4 Измерительная антенна
	1.5 Условия модуляции
	1.5.1 Аналоговая модуляция голосовым сигналом (например, классы излучения A3E, F3E и J3E)
	1.5.2 Цифровая модуляция (например, классы излучения F1E, F7W, F9W, G1E, G7W, D7W)
	1.5.3 Другие типы модуляции
	1.5.4 Испытательный входной сигнал для каналов с несколькими несущими

	2 Ограничения по измерениям
	2.1 Ограничение времени измерения
	2.2 Сигналы систем многостанционного доступа с временным разделением каналов

	3 Методы измерений
	3.1 Введение
	3.2 Метод 1 - Измерение мощности внутриполосных и внеполосных излучений, подаваемой на вход антенны
	3.2.1 Метод прямой передачи
	3.2.2 Метод замещения
	3.2.3 Конкретные измерения
	3.3 Метод 2 - Измерения внутриполосной и внеполосной э.и.и.м.
	3.3.1 Место для проведения измерений излучений
	3.3.2 Прямой метод
	3.3.3 Метод замещения

	Приложение 14 Применение Рекомендаций МСЭ-R SM.1540 и МСЭ-R SM.1541

