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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,
ynomuaaemoir B Ilpmnoxenmn 1 x Pesomommun MCDO-R 1. ®@opmbl, KOTOpble BiajAeibllaM MATEHTOB CIEIyeT
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

(ITIpencraBieHs! Takke B OHIAHHOBOIT (hopme 1o angpecy: 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 MCO-R 1.

Onexmpounas nyboauxayus
Kenena, 2014 1.

© ITU 2014

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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PEKOMEHJALNA MCO-R SM.1541-5%*

HexenarejbHble H3JIy4eHUs] B 00J1aCTH BHENOJOCHBIX U3JIyYeHHH" ™

(2001-2002-2006-01/2011-09/2011-1013)

Cdepa npumeneHus

B nacrosmeit Pexomenganuu npuBoasITCs mpeaensl BHENoMOCHBIX (OoB) u3nmydeHuid 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 ykazaHds 1O OIPEACICHUIO
TpaHuIBl MeXxay obnactsmu BHemonocHBIX (OoB) M mMoOOYHBIX M3ITydeHHil B pagMO4YacTOTHOM CIEKTpe
NepeaBacMoro CUTrHaila;

c) 9T0 paccMoTpeHue obOmacti OoB u  HEoOXOomWMOW MIMPUHBI TOJOCHl BKIIIOYEHBI, IO
HeoOxoaumocTH, B Pekomenpaiuio MCO-R SM.328 "CrekTphl U HIMPUHA MTOJIOCH U3Ty4CHUH ",

d) YTO HCKCIIATCIBbHBIC U3TTYUYCHUS BO3HUKAKOT IOCJIC TOTO, KaK NEPCAATIYMK BBCACH B 3KCILITyaTalluo
U MOTYT OBITh CHUKEHEI 33 CUeT COOTBCTCTBYIOICTO IIPOCKTUPOBAHUA CUCTCMBI;

e 9TO TpeneNnbl u3NydeHnid B oOmacth OoB  yCHemHO WCHONB3YIOTCS B KAaueCTBE MEpPHI
TOCYJApCTBEHHOT'O WM PETHOHANIBHOTO PEryJIUPOBaHUA B 00JACTSIX, T/I€ HAOIIOAACTCS OYEHb BBICOKAs
IUIOTHOCTh HCIIOJIb30BAHUSI CPEACTB PAJMOCBSA3M; TaKHUE TMPEJeNbl, KaK MPaBUIIO, OMPEACISIIOTCS B
COOTBETCTBHU C KOHKPETHBIMHU ¥ MOJPOOHBIMA MECTHBIMU TPEOOBAHUSIMH JUISI COBMECTHMOCTH C IPYyTUMH
CUCTEMaMU;

¥/ YTO TeM HE MEHee Ui 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 mpaBuio, OCHOBAaHHBIX Ha Orubaronieil HauMeHee CTPOTHX IPelesioB
BHEIIOJIOCHBIX U3TYUYCHHI, OITMCAHHBIX BHIIIIC B 11. €) pa3fielia yyumoléds;

2) YTO, KOTJa MPUCBOCHHUS YaCTOT OCymecTBIsItoTCA bropo pammocBssu (BP) B cooTBeTcTBHE C
IIpunoxenuem 4 Permamenra pamuocssizu (PP), HeoOxommMass mmMpHHA IIOJOCH W3IyYCHHS C OJHOU
HeCyIIel onpeenseTcsl y4acTKOM IO0JIOCH YacTOT, KOTOpast BBIAEICHA;

h) YTO He00XoIuMas MIMPHUHA TOJIOCHL, onpeaeneHHas B [Ipunoxenuu 4 xk PP, oTHocuTes k mepenade ¢
OJHOHM HECYIIEH, U MOXKET ObITh HEIPUMEHHMOM B ClIyyae CUCTEM C HECKOJIBKUMHU HECYIINMU,

Jannas Pexomenmanus q0/kHa ObITh TOBEACHA 0 CBeaeHuUs 4-i, 5-i, 6-if u 7-ii MccnemoBaTenbCKMX KOMUCCHI 11O
paaruoCBA3u.

k%
B 2014 rony 1-s MccrnenoBaTenbckasi KOMUCCHS BHECHIA PEAAKIIMOHHbBIE H3MEHEHHS B HACTOSIyI0 PekoMeHamuo B

cootBeTcTBUH ¢ Pe3omonueit MCO-R 1.

skskosk 19
Hecmortps Ha To, uTo B 00macté OoB, Kak MpaBwmiio, MPEBAMPYIOT BHEMOJIOCHBIC M3IIyYEHHS, 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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npusnaeas,

gto B PP OIpeACJICHBI CJICAYIOIINC TCPMUHBI.

HexenareabHble HU3JIy4YCHUSA

"1.146 HexenarenbHbIC H3TyYeHUA™: COCTOAT U3 MMOOOYHBIX M BHETIOJOCHBIX M3TyUeHUH."

ITo6ouHoe u3TyyeHue

"1.145 nobounoe uziyuenue*: Uziyuenue Ha 4YACTOTE WIIM HA 4YaCTOTaX, HAXOJANIMXCS 3a TpeeiiaMu
HEoOX00UMOU WUPUHBL NOJIOCHL YACHOM, YPOBEHb KOTOPOTO MOXET OBITH CHWXKEH 0e3 ymepba s
COOTBETCTBYIOIIIEH mepenaun coobiieHni. K moOOYHBIM H3TYYESHUSIM OTHOCSITCSI TADMOHHYCCKHE U3/TYUeHUs],
MapasuTHBIC U3IyYeHuss, TPOAYKTHl MHTEPMOAYIALMH M YaCTOTHOTO NpeoOpa3oBaHWs, HO K HHM HeE
OTHOCSTCS 8HEeN0N0CHble U3MYUeHUs."

BHemoJsiocHoe u31yueHue

"1.144 nenonocnoe uznyuenue*: Msnyuenue Ha YaCcTOT€ WM Ha YacTOTaX, HETOCPEIACTBEHHO
MIPUMBIKAIONUX K HeoOX00UMOU WupuHe NONOChl HACMOm, KOTOPOE SIBISETCS Pe3yJbTaTOM IIpolecca
MOAYJISIIAU, HO HE BKIIIOUAET HOOOUHBIX U3yyeHUll."

IInpuHa 3aHUMaeMOi 110J10CHI

"1.153 wupuna 3anumaemoti nonocwi: llupuHa Takoi MOJOCH YACTOT, 32 HIDKHUM U BEPXHUM MpEIEIaMU
KOTOPOM Ka)[asi U3 M3Iy4aeMbIX CPEeOHUX MOWHOCMell PABHSIOTCS ONPEISICHHOMY TpOIeHTY [3/2 oT Beei
cpeoHel MOWHOCMU TAHHOTO U3y YCHHUS.

Ecmu B xakoii-mubo Pexomengammm MCD-R He oroBopeHO MHa4e AJisi COOTBETCTBYIOUIETO KIACCd
uznyuenus, To 3Hadenue /2 ciaemnyer 6parh paBubiM 0,5%."

Heo0xoaumasi LIMPUHA 10JIOCHI

"1.152  Heobxo0umas wupura nosocel: llluprHa MOIOCH 4acTOT, KOTOpas AOCTATOYHA IPHU JaHHOM K1dcCce
usnyuenusi JUid obOeclieueHHs Iepefadd COOOINEHHH C HeoO0XOIUMOH CKOPOCThI0 M KauecTBOM IIpH
ONPEIENCHHbIX YCIOBUIX."

IIpucBoeHHas M010Ca YACTOT

"1.147 npuceoennas nonoca uacmom: llomoca 4acToOT, B MpeAeNax KOTOPOH pa3pelieHo usiyuexue
CTaHITMH; IHPHUHA JTOW ITOJIOCH YAaCTOT paBHA HE0OX0OUMOU wWupuHe ROA0CHl 4acmom TUTIOC YIBOCHHAS
a0COIOTHASL BEIMYUHA OONYCHMUMO20 OMKIOHeHUs wacmomsl. N xocmuueckux cmanyuti IPUCBOCHHAS
M0JIOCA YacTOT BKIIOYAET YABOCHHYIO MAaKCHUMANbHYIO BEIMYMHY HOMIUIEPOBCKOTO CIBUTA YaCTOTHI,
KOTOPBIA MOXKET HaOIIOIAThCSI TI0 OTHOIISHHIO K 000N TOUKE 3¢MHOW TOBEPXHOCTH."

IIpucBoenHas yacrora

"1.148 npuceoennas wacmoma: CpemHssl 4aCTOTA MOJOCHI YaCTOT, TPUCBOCHHON cmanyuu."

ommeda:,

a) gyro B Pexomenmammu MC3-R SM.1540 nomonHUTENBHO  paccMaTpUBAIOTCSA — CIy4au
HEXXeNaTeNbHBIX N3Ty4eHui B oonactu OoB, moparomux B CMeKHBIE pacrpeesieHHbIC MOJI0CH YacToT;

b) 4TO0 HWccaemnoBaHusa, Tpedyemele Bompocom MCD-R  222/1, yTBep)kaeHHBIM AccaMOeeit
pamuocsszu 2000 roga, MOTYT UMETh (DOpPMaIBHOE U CYIIECTBEHHOE BIIMSHHE HAa OCHOBHEIE OMPEICIICHHS,
HCIONIb3yeMble B HacTosIel Pexomennaruu. B Oymymem MoxeT moTpedoBaThCs MEPECMOTPETh HACTOSIIIYIO
PexomeHaanuio, ¢ TeM 4TOoOBI OTPA3UTh PE3YIbTATHI 3TUX HUCCIICOBAHHIA,
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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 O6aacts OoB!

(W3mydeHuns): MUama3oH YacTOT, JIEXKAIHid HEeTOCPEICTBEHHO 32 HEOOXOAMMOHN MIMPWHOW TOJOCH, HO B
KOTOPBIH HE BXOAUT OOJAcCTh MOOOYHBIX W3IIYYCHHH, B KOTOpOH, Kak MpaBuio, mpeBamupyor OoB
H3JIy4YCHHUS.

1.3 dBsd u dBasd

dBsd: meuubenbl OTHOCHTENFHO MaKCHMAaJIbHOTO 3HAYEHUS CIEKTPaIbHOW TUIOTHOCTH MOIIHOCTH (psd) B
npenenax HeOOXOAMMOM MIMPHHBI MOJIOCHL. MakcuMmanbHOoe 3HaueHHe psd CIy4yalHOTo CHUTHalla HaXOIMTCS
IIyTeM OTIpEleNICHHUs CPeIHEH MOIIHOCTH B 3TaJOHHOHM MOJOCE YacTOT, KOIZa 3Ta 3TAJIOHHAs 10JI0Ca YacTOT
pa3Melaercs Tak, YTo pe3yJbTaT MaKCHUMasleH. DTaJIOHHAS I0JI0Ca 4acTOT AOJDKHA OBITh OJHOW M TOH ke
BHE 3aBUCUMOCTH OT TOTI'0, IJI€ PacIlOIOKEH €€ LIEHTP, U SIBJIAETCS TaKoM, Kak OlpeJiesieHo B 11. 1.6.

dBasd: nemmOenbl OTHOCHTENBHO CpefaHero 3HadeHHs psd B mpepenax HEOOXOAWMOW IIMPUHBI ITOJOCHL
Cpennee 3HaueHrne psd CIy4aifHOTO CHTHaNa HAXOAWTCS IyTEM OIpEAeNeHHs CpenHeld MOUTHOCTH B
3TAJIOHHOH MOJIOCE YaCTOT U YCPEIHEHHMsI pe3yJibTaTa [0 HEOOXO0IUMOM IIIMPUHE MOJIOCH. DTaIOHHAS M0JI0Ca
YacTOT SIBIIETCA TAaKOM, KaK OIpeaeseHo B 1. 1.6.

14 dBc

JennOenbl OTHOCHTENBHO MOIIHOCTH H3JTyYeHHUs HEMOAYJIMpPOBaHHON Hecymied. B Tex ciydasax, korjaa
HECYIIEH 4acTOTHI HET, HAIPUMEP B HEKOTOPBIX CXeMax IU(PPOBOY MOAYJISIIIHYU, T/Ie HECYIYI0 HEBO3MOMXHO
W3MEPHUTh, STAIOHHBI YpOBEHb, SKBHBaJEHTHBIH dBc, 370 — nb OTHOCHMTENbHO MOIIHOCTH CpeaHen
MOIITHOCTH P.

1.5 dBpp

JennOenbl OTHOCHTENHHO MAaKCHMAIBHOTO 3HAYCHHS ITHKOBOM MOIHOCTH, W3MEPEHHOW C 3TaJIOHHOU
ITOJIOCOH YacTOT B TIpe/ieNiaX 3aHMMAaeMOM MOJIOCH! 9acTOT. [ [MKoBast MOIIHOCTH BHYTPH TOJIOCHI BBIpaKaeTcs
B TOW K€ CaMOW J3TaJIOHHOHM IOJIOCe YacTOT, YTO M MHKOBasg MomHOcTh OoB. M BHyTpumoiocHble, U
HE)KeNaTeNbHbIe U3MyYeHHsI TOJDKHBI OIICHUBAThCS B MOHATHSX MUKOBBIX 3Ha4eHWH. [ pammonokaTopoB
ATaJIOHHAS IT0JIOCA YaCcTOT JOJDKHA BEIOMPATHCS B COOTBETCTBHH ¢ Pexomenmanueit MC3-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

Sranonnas kpuBas 0 dBasd (b) cpeanee 3Hauenune psd

DTaloHHAs
HIMpHUHA
TOJIOCHT

Cpemnsist
MOILIHOCTh

MaxkenmanbHoe snauchne psd |
Cpennee 3nagenue psd

Yacrora

a) KonHuernust MakcnMasbHO# psd b) Konuenuust cpenmeit psd

SM.1541-01

PUCYHOK 2

JrajonHHas kpuBas 0 dBpp, makcuMabHOE 3HAYeHHE MHKOBOH MOLIHOCTH

A

|

DrajloHHast Kpwupas nikoBoi
nosoca MOIIHOCTH

MakcumyM IMKOBOH MOIIHOCTH
W ¥ CpeTHEeH MOIITHOCTE

Kpusas cpenneii
MOIIIHOCTH

MaxkcumyM cpeiHel MOIIHOCTH

Konrnenys MMKoOBOH MOIIHOCTH

OTHOIIIEHHE TTHKOBO

SM.1541-02

1.6 ITaJTOHHASA 110J10CA YACTOT

[IupuHa MOIIOCH YacTOT, HEOOXOAUMAS I OJHO3HAYHOTO OIPEICICHUS MPENEIOB U3yUeHUs] B 00JIacTh
OoB. Ecnu sTanonHas nojoca 4acToOT He yKa3aHa SBHO MOCPEICTBOM MpEAeTIoB u3aydeHus B obnactu OoB,
OHa JIOJDKHA COCTaBIATh 1% OT HEOOXOIUMOW HIMPUHBI MOJOCHL. J[JIs1 paarooKaTOpoOB 3TajlOHHAs T0j0ca
4acTOT JIOJKHA OBITh BBIOpaHa B cooTBeTCTBUU ¢ Pekomenmanueit MCO-R M.1177.

1.7 IITupuHa 10JI0CHI H3MEpeHuil

[[luprHa MOJOCH YacCTOT, KOTOpash TEXHUYECKW MPUTOJHA JJIA BBITIOJIHEHUS W3MEPEHUN Ha KOHKPETHOM
cucreMe. B 0OBIYHBIX CIIEKTpOaHAIM3aTOpax OHA, KaK MPaBHJIO, HA3bIBACTCS Pa3pellaromieil cnocoOHOCTHIO
IO TI0JIOCE TTPOITY CKaHHUS.

[NPUMEYAHUVE 1. — [llupuHa nojaocel U3MEPEHUH MOXKET OTJIMYAThCS OT ATAJOHHON IMOJIOCHI YacTOT, NMPHU YCIOBHH,
YTO Pe3yJIbTaThl MOTYT OBITH IIPE0OPa30BaHbl B TPEOYEMYIO STaJOHHYIO MIOJIOCY 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 N3nyuyeHus B 00,1aCTH MOOOYHBIX U3JTydeHUH

B Texcte Hacrosmiel PexomeHmammm Bce W3My4YeHHs, BKIIOYAs MPOAYKTH MHTEPMOIYISINH, POIYKTHI
peoOpazoBaHUsl M Tapa3WTHBIE W3IYYEHHs, KOTOpPHIE TMPOSABISIOTCS HA YaCTOTaX, OTCTOSIMIMX OT
LEHTPaIbHON HYacTOTHl mM3nmydeHUs Ha 250% u Oosee HEOOXOMWMOW IIMPUHBI MOJOCHI HM3ITyYEHHUS, Kak
TIpaBUIIO, Oy YT CUMTATHCS M3IYUYSHUSAMHU B 00JIaCTH MOOOYHBIX M3IydeHM. OMHAKO MMHAPHHA 3TOTO pa3Hoca
[0 YacTOTE MOJXKET 3aBUCETh OT THIIA MOMYJALNWH, MaKCUMalbHOW CHMBOJIBHOM CKOPOCTH B Ciydae
un(ppoBOil MOIYJNAIMH, THUINA TEepefaTdrKa M IapaMeTpoB YacTOTHOW KoopAwHauuu. Hampumep, ams
HEKOTOPBIX CHCTEM C ITU(POBOM, MTUPOKOIIOJIOCHON WIIM MMITYJIBLCHON MOIYJSIIEH MOXKET MOTPpeOOBaThHCS
BBIOpaTh MHOM Pa3HOC MO YacTOTE, OTIMYAIOIIHICS OT Koddduimenta 250%.

J1s MHOTOKaHANBHBIX TEepPeNaTINKOB/TPAHCIIOHIEPOB WM TepeaaTYNKOB/TPAHCTIOHACPOB C HECKOIBKAMHU
HECYIITUMH, B KOTOPBHIX C BBIXOZa OKOHEYHOTO YCHIIMTEINS WIM aKTHBHOW aHTEHHBI MOXET OJHOBPEMEHHO
Iepe1aBaThCsl HECKOJIBKO HECYIINX YacTOT, IEHTPaIbHAsl 4YacTOTa W3yUeHHs OepeTcs paBHOW IEHTPaIbHON
gacToTe JM0O IIWPHHE TIOJIOCH, BBIIEICHHON CTaHNWW, JHOO IIHPHHE TOJOCHI  HM3JIy4eHUs
nepeaaTInKa/ TpaHCIIOHIepa M0 YPOBHIO —3 b, mpuyueM BHIOMpaEeTCsl MEHBIIIEE U3 ATHX JIBYX 3HAYCHHA.

23 Heo0xogumasi mupuHa mojocsl 4 odjaacts OoB

Jnsi  y3KOTOJIOCHBIX WJIM  IIMPOKOIOJIOCHBIX — M3JNy4eHHi (Kak ompeneneHo B PekomeHpanuu
MC3-R SM.1539), mupuny obonacta OoB cneayer onpenensaTs mo Tadmuie 1.

TABJIMIA 1
Hauyano u xonen o6aactu OoB
Pa a
Ecan neod0xogumas Cnasur (+) nayana odaactu OoB 3HOC 110 CUTOTe Memjy
. LHEeHTPAJIBHON 4acTOTOM
Tun usaydyenus IIHPHHA MOJ0CHI OT IeHTPa He0OXOTUMOTH N
U rpaHulell MOOOYHBIX
BypaBHa: IMPUHBI M0JIOCHI N
U3Iy4eHmi
V3KOI0I0CHOE < By (cMm. 0,5 By 2,5 B;
[Tpumeuanue 1)
OObI4HOE oT B; 1o By 0,5 By 2,5 By
[IupoxomonocHoe > By 0,5 By By + (1,5 By)

IMPUMEYAHMUE 1. - Korna By < B;, npu 4acToTHbIX pazHocax mexnay 0,5 By u 0,5 B;, pekoMeHayeTcs BOJIUTH
ocnabJIeHUEe HeXKENATSbHBIX N3TYICHUH.

[MPUMEYAHUE 2. — 3nauenns B, u By npusenens! B Pekomernamm MC3-R SM.1539.

2.3.1 M3aydeHus c OAHOI Hecyleil

Bennunaa HEOOXOAMMOW IIMPUHBI TIONOCHI, KOTOpas JOJDKHA HCIOJb30BaThCS Il TPOBEPKH TOTO,
COOTBETCTBYET JIM M3IIydeHHE C OJIHOW Hecymed mpenenam B oOmactu OoB, u gomkHa coBmagaTh C
BEJIMYMHOW, KOTOPYIO OpraH, OCYUIECTBIAIONINN MPUCBOEHUS YacTOT, NpeactaBuil B bP B cooTBeTcTBUM C
[Ipunoxxenuem 4 x PP.

HeKOTOpLIe CHUCTEMBI OIIPECACTIAIOT MACKY OoB B CAVHUIAaX MHWUPUHBI IMOJIOCHI KaHajla HUJIKM KaHaJbHOT'O
pasHoca. Ot JaHHBIC MOT'YT HUCIIOJIB30BATHECA KaK 3aMCHa 3HAYCHUIO HCO6XO}Z[I/IMOI71 INIUPUHBI ITOJIOCHI, IIPU
YCJIOBHUHU, 4YTO OHH YKa3aHbl B PCKOMGHZ[a]_II/ISIX MCD3-R wumu B COOTBCTCTBYIOIIUX PETUOHAIIBHBIX HWIIN
HallMOHAJIbHBIX PETIaMCHTAax.

2.3.2 M3aydeHus ¢ HeCKOJBKUMH HeCyIIUMH

Hepe):[aT'-II/IKI/I/TpaHCHOHZ[epI)I C HCCKOJIbKMMU HECYIIMMU — O3TO TaKue HepeI[aT‘II/IKI/I/TpaHCHOHIlepI)I,
B KOTOPBIX € OKOHCYHOTO YCWIHUTCIIA HIN aKTUBHOM AaHTCHHBI MOXKET OAHOBPEMCHHO II€PEAaBaThCA
HECKOJILKO HECYIIHUX.

st cucTeM ¢ HECKOJIBKMMHU HECYIMMHU 00JIACTh BHEMOJNOCHBIX M3nydeHuid (OoB) momkHa HauMHATHCS Ha
rpaHUIlaX CyMMapHOM HPHUCBOEHHOH MOJIOCH 4acTOT. {7 CIyTHHUKOBBIX CHCTEM HEOOXOoAMMas IIHPHHA
MOJIOCHI, UCTIONb3yemas B mackax OoB, npusenena B Ilpunokennu 5 k HacTosmel Pexomennanuu, a st
onpenaenenus mupuabl OoB, oHa 1omKHA OBITh MPUHATA PAaBHOM MEHbILIEMY 3HAYEHHUIO M3 IIHMPUHBI ITOJIOCHI
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TpaHCIOHIEpa 10 YPOBHIO 3 1b M CyMMapHOU MPUCBOSHHOM TOJIOCKH 9acToT (B [IpuiokeHun 2 IpUBEACHO
IIBa TIPUIMeEpa, MOKa3bIBAIOIINX, KaK PacCUUTaTh Hadao 1 KoHel obmactu OoB mig cucteM ¢ HECKOTBKUMU
HECYIIIUMH, B KOTOPBIX HCIONB3YETCS OJWH MIIN HECKOJIBKO TPAHCIIOHIEPOB Ha CITyTHHKE).

Jid KocMHYeCKUX CITy’)X0 BBIIIETIPUBEACHHOE OTpe/eieHre HeOOXOANMOH MIMPUHBI TMOJIOCH MPUMEHNMO,
KOT/Ia BCE HECYIIHe MIIM 9acTh U3 HUX TEPEIAI0TCS OTHOBPEMEHHO.

24 O6cyxnenue napametpos dBsd, dBc u dBpp

2.4.1 IoJsoxuTeJbHBIC U OTPULATENbHBIE 3HaKH 15 dBsd, dBc u dBpp

[ockonbky dBsd omnpeapensieTcss Kak BEeNMYMHA, OTHOCALIAACS K HEKOTOPOH ATAaJOHHOH CHEKTpalbHON
IUIOTHOCTH MOIIHOCTH, 3HaueHHe dBsd ams OoB BeIpaxaeTcss oTpHLATENIBHBIM YUCIOM (IJ11 OOBIYHOTO
ciyyasi, korna OoB psd menblie, yeM 3TamoHHOE 3HaueHue). OJHAKO €CIU HCIOob3yeTcsl TepMuH "Ha ()
dBsd menbme" wiam "ocnabnenue Ha ( ) dBsd", To BennumHa uznydeHus B obiactu OoB BreIpaxkaeTcs
MOJIOKHUTEIEHBIM YUCIIOM.

[Mockonbky dBc ompexnensieTcst kKak BeIMYUHA, OTHOCAIIASACS K HEKOTOPOH ATAJIOHHON MOIIHOCTH, 3HAYCHUE
s OoB dBc BelpakaeTcs oTpunarenbHbiM uncioM. OJHaKo eciiv ucmosb3yercs tepmuH "Ha () dBc
Menbme" wnn "ocmabnmenme Ha () dBc" TO BenmmumHa wu3nmyueHus B obmactu OoB  BeIpaxkaercs
IIOJIOXKUTEIIHbHEIM YHCIIOM.

[ockonbky dBpp omnpenensercst Kak BEIWYMHA, OTHOCAILIAACA K HEKOTOPOH MUKOBOM MOILIHOCTH, 3HaYCHUE
dBpp mst OoB BelpakaeTcs oTpunaTesbHbIM 4yruciaoM. OnHako ecnu ucnonb3yercs Tepmud "Ha () dBpp
MeHbme" wiam "ocnabmenume Ha ( ) dBpp", To BenmumHa wu3myuyeHuss 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 y dBsd u dBc Toukm co 3HaueHueM O nb pasinvHbL, OZHO M TO K€ YUCICHHOE 3HA4YCHHE,
BBIp@)XEHHOE B Ab, MOXET MPHBECTH K TOMY, YTO HpeAeibl W3TydeHus, BhlpakeHHbIe B dBsd, okaxyrtcs
Oosiee sxecTKUMH, yeM mpenensl B dBc. Ha Bennuuny 3T0# pasHuIB! OyneT BAUATH BHIOpaHHAs TaJOHHAsS
mojioca 4actoT. TakuM 00pa3oM, THII MacKH, 3TAJOHHYIO IOJIOCY 4YacTOT M 3HAYCHHUS MAcKH IOJKHBI
yCTaHaBIMBATHCSI COBMECTHO.

2.4.3 IlpakTnyeckoe npuMeHeHue npenenos dBsd, dBe u dBpp

[Ipumenenne mpenenoB, BbIpakeHHbIX B dBsd, MoxkeT okaszarbcs Ooree MPaKTHYHBIM ISl CIIEAYFOLINX
MIPUITIOKEHUH:

- U poBas MOy JISAIUS;
- (hopMaTBl MOIYJISINH, B KOTOPHIX HEBO3MOKHO BBITIOJHHUTH U3MEPEHHE HECYIIIEH.

[Ipumenenue npenenos, BeIpaxeHHBIX B dBc, MoxeT okazaTbcs 0ojee MPAKTUYHBIM Ui CIEOYIOIIMX
NPUIOKECHUI:

- aHAJIOTOBasi MOIYJIAIINS,;
- CHenrabHbIE CUCTEMBI ¢ IU(POBOH MOIYIIALUEH;

- JIOTIOJTHUTENBHBIC TPEEITBl I TUCKPETHBIX W3ITyYeHHH, comepkammuxcs B obmactu OoB, korma
CIEKTpasbHasl IJIOTHOCTh yKa3aHa B 3HaueHusX dBsd.

[Ipumenenue mpenenos, BbIpakeHHBIX B dBpp, MoxeT okaszaThcsi Ooiee MPAaKTUYHBIM AJSL CIETYIOLIMX
NPUIOKECHUI:

- CIIELUAJIbHBIE CHUCTEMBI C WUMITyJIBCHOM MOAYJSALMEN, HAaIpUMeEpP paAuOoOKaTOpbl U HEKOTOPHIE
ClieluajabHbIE aHAJIOTOBBIE NIEPENAIOIINE CUCTEMBI;

3 MeTtoanbl onpeaejieHUsI COOTBETCTBHS H3JIyUYeHHUs mpeaenaaM B ooaactu OoB

9TOOBI JJIA OTNPEACIICHUS COOTBETCTBUS HM3IyUYeHHUS IpeaenaM B objactd OoB HCHOIB30BaIUCh METOMIBI
M3MEPEHHST MOITHOCTA B CMEXHOM KaHaJe W KaHaJle TOCie CMEKHOTO, HJIM METOJ CIIEKTPATbHON MacKu
OoB, omucannsie B [Ipmioxennn 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) Cwm. [Ipunoxenne 5
TeneBU3nOHHOE PaJUOBEIIaHUE Cwm. Ilpunoxenue 6
3BYKOBOE pagrOBEIIaHue Cwu. Ipunoxenue 7
PannonokaTopsr Cwm. [Tpunoxenne 8
JIroGuTenbeKue CiryKObl Cwm. Ilpunoxenue 9
CyxomyTHas TOJBIKHAS CITy»)0a Cwm. [Ipunoxenne 10
Mopckue 1 BO3IYIIHBIC CITYKOBI Cwm. [Tpunoxxenne 11
®dukcupoBaHHas ciyx0a Cwm. IIpunoxenue 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 OOB 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 nommkHa ObITh 0Ope3aHa. CooTBeTcTBeHHO, Macka OoB Oyner nmpumennMa
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 Pa3lUYHBIMH METOJAMU MOIYJISAINH, UCTIOIb3yeMBIMH B COCEHUX KaHajaX WM TOJOoCaX.
OTOT MeToA J0Ka3aJl CBOIO MPUMEHUMOCTH MPH IUIAHUPOBAHWW YACTOTHBIX PACIpeNeleHHd B Pa3iIHIHBIX
CTpaHax B LETSAX OMPEIEICHUS COBMECTUMBIX TEXHOJOTHI M HANpaBlICHUW 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 JIS1 JAHHBIX IIPCACIO0B; a TAKIKE

- paspeniaroriell CrmocoOHOCTBIO IO TMOJIOCE YacTOT (WITPa, BXOJSINETO B COCTaB aHAIU3aTOpa
CurHajia, HOpUMEHACMOTIO JJIs I/ISMepeHI/Iﬁ, n MCETOJAOM ACTCKTHPOBAaHHA, OIIPCACICHHBIM JJIsA
JTAHHBIX MPE/ICITOB.

1.3 IHosnochl u3MepeHus

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

PUCYHOK 3
IToJiochl M3MepeHHsI MOUTHOCTH

TTonoca ITonoca

Hoce CmexHas 3annmaemast CmexHast Hocue
CMEKHOI rosoca osoca osoca CMEIKHOR

f f f i i Yacrora
o= Jo—Jes Jo Jo* /e Jot 2/
/. PacCTOSHME MEXTY IPUCBOEHHBIMH YaCTOTAMU SM.1541-03

1.3.1 CMexHaq moJioca

Jlanee ommcaHBI CBOHCTBA ATOW IOJIOCHI, KOTOPHIC ITO3BOJISIOT HCIIOJIB30BaTh HECKOJIBKO CITOCOOOB IS
OIICHKH BEJIMYMHBI MOIIHOCTH TIOMEX, KOTOpask MOKET OBITh BOCIPHHSITA MPUEMHUKOM COCEIHET0 KaHaa.
MOIIIHOCTE B 3TOM ITOJIOCE HA3bIBAETCS MOIIHOCTBIO B CMEXKHOM mojioce 9acToT (ABP).

1.3.1.1 PacnoJsioskeHue CMeKHOM MOJI0CHI YaCTOT

IlenTp 3TOM MOJNOCH! PACMONIOXKEH B IIEHTPE MPUCBOCHHOM MOJIOCHI YaCTOT, CMEXHOM OTHOCUTEIHHO MOJIOCHI
4acTOT, paclpeiesIeHHON NepelaTuuKy.

B HauxyJqumieM cCjIy4dac 3Ta IOJIoCa pacroiaractcs Ciie ommke K NnepeaaTyruKy Ha BCJIIMYUHY AOITYCTUMOI'O
yXo04a 4aCTOThI IE€pEAATUNKA IUIFOC JONIIJIEPOBCKAA pa3HUIla 4aCTOoT.

1.3.1.2 HIupuHa cMeKHOM M0JI0CHI YACTOT

Ee mmpuHa paBHa 3KBUBAJEHTHOW IIMPUHE LIYMOBOW IIOJIOCHI IPUEMHHKA B COcelHEM KaHaie. Ecim 310
3HAaYeHHE HE M3BECTHO, TO BEMUYMHA "MO YMOJTYAHHIO" JOIKHO OBITH PaBHO 3aHMMAeMOH IOJIOCE YacTOT
nepegaTynKa.
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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 IoNajaTh B TNPHUEMHHK, HACTPOCHHBIH Ha COCEIHUH
pa3pelieHHbl  KaHal. MOIIHOCTh B 3TOW II0JIOCE HAa3bIBA€TCS MOIIHOCTBIO B IIOJIOCE YacToOT,
pacmooKeHHOM 10CiIe CMEXKHOM.

B Hauxyaqmiem ciiydac IICHTpP 9TON IOJIOCKI paciojaaracTcs ommke K nepeaaTynKy Ha BCINYUHY
AOIMYCTUMOI'0 yXoOJda 4YaCTOThbI HNCpCAaTUHUKa IIIIHOC HOHYCTHMBIﬁ yXO04 4acTOTbl NPHUEMHHUKAa 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 YHCIy CHEKTPAJIbHBIX JMHUM C YPOBHSMH BBIIIE
Macky; OTH CIEUHUaJbHbIE IPENeNbl, NMPU HEOOXOAMMOCTH, ONPEIEISIOTCS 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
P
/

[onoca cmexnoro kanana (25kI')

AN
(e}

Ocnabnenne (nb)

)]
(=)

60

70
-5 0 5 10 15 20 25 30 35 40 45
CnBur 4acToTsl OT Hecymel (K[ 1r)

Macka u3mydeHus 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 YH4acTOK B CEpeIUHE CMEXKHOW IMONOCH YacTOT M 2 MepeMelleHHs] TOYeK pa3pbIBa OT LIEHTpPa
U3Ty4YeHUs,, 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 W3Iy4eHHI0 YacTH CMEXHOM I0JIOCHI 4acToT, GopMyJia OCJIabIeHHUs, 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, HauOoJsiee 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,]) 1B, (1)

rae fd — cnsur 1o gactote (kI 1) OT eHTpa U3ITydeHUsI.
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Juis Toro 4TOoOBI OMpPENeNUTh MOIIHOCTh B CMEXHOW IOJOCE YacTOT, He0OXOauMo mpeodpa3oBaTh 3TO
siorapuMUYECKOE MPEICTABICHUE JOIMYCTUMBIX MPECIIOB CIEKTPAIBHOM MIIOTHOCTH MOIIHOCTH U3TyUYCHHUSI
B JIMHEWHOE IPEJICTABJICHUE, TaK, YTOOBI MOXHO OBUIO BBIOJHUTH MHTETPUPOBAHHE WM CyMMHPOBAHHE
ocnabIeHs IO CMEXHON TOJI0Ce YacTOT, C UCIOIB30BAaHUEM:

an( fd)=10"NUD/10 )

Jist Toro 94To0Bl ONPEACIHTh MOIIHOCTh, OTPAHUYCHHYI0 MacKo#, ociallieHHe clelyeT CyMMHUpPOBaTh 110
pPaBHBIM HHTEpBaIaM, KOTOPBIE, B CBOIO OY€peb, PABHBI PA3PEIICHUIO 0 MOJIOCE YaCTOT, ONPEACICHHOMY B
cnenuduKai Ha U3MEPEHHUS MacKu W3ITydeHus (T. €. Tu(POBOe WHTETPUPOBAHIE) 10 MTOJIOCE YaCTOT, JIJIS
KOTOPOU BBITIOJIHSETCS OlleHKa. J{Jig 3Toi Macku:

RBW :=0,3 k11 3)

CMEXHas ToJioca — JTO MpUCBOEHHas mosioca mupuHOM 25 k['1. IleHTp CMeXHOW MOJOChl YacTOT
pacrosniokeH OT LEeHTpa MPUCBOSHHOM MOJIOCH Ha paccTossHuM 25 K[ 1, TakuMm o0pa3oM, cMeXHas Mmojoca
Ha4YMHAETCS Ha paccrosHum 25 — 25/2 =12,5 k['11 OT IIeHTpa MPUCBOCHHOW MOJIOCHI M 3aKaHYUBACTCS Ha
paccrosnun 37,5 k['u. OnHako TpeOyeTcs peryiaupoBKa, paBHasl MOJOBUHE pa3pelIeHus] M0 TOJI0Ce YacTOT
¢bunpTpa UL TpeAOTBpAIEHNs TOSBICHUS SHEPTUU 3a TpeellaMd COCETHEH IMOJIOCH 4acTOT, MO3TOMY
CYMMHPOBaHHE MOIIHOCTH JIOJKHO HAaYMHATHCSA B Touke 12,5 4+ 0,3/2 = 12,65 xI'i. YacToTa TOUKH pa3phiBa,
3aBUCAIICH OT YPOBHSI MOIMHOCTH TmepenaTdymka (fb) ompenenseTcs TpH TOMOINHM IpeoOpa3oBaHUs
ypaBHeHus (1) k BUIy:

fh=61x 10[(50+1010g(P)/116)]. (4)

g nepenatauka P =1 Bt Touka paspeiBa 50 nb nexur B Touke 16,46 kI'1. Touka pa3psiBa 70 nb, koTopas
OTHOCHTCSI TAKXKE KO BCEM Iepeaaryrkam MoIHOCThi0 100 BT u Gonee, nosiBiisiercs Ha yacrtote 24,48 kI .

OcnabneHne MOITHOCTH B OJIDKAWIEM yYacTKE CMEXHOW TOJIOCHI YacTOT MOYKHO OIPENCTUThH ITyTeM
CyYMMHUPOBaHHS TIO JAHMAMA30HY CIBUTOB 1Mo uyactore or 12,65kl mo 16,46 k', xoTopwiii mocie
peryJIupOBaHUsI IPEACTABISICTCS BRIPAXKECHUEM:

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

JlorapudMudeckuil BuJ MacKd M3Iy4eHHUs B ONMMKaHIIEM ydacTKe CMEKHOH IOJIOCHI YacTOT MOKa3aH Ha
puUcyHke 5:

PUCYHOK 5

Macka ociadsieHusi 1151 JIMZKHEr0 y4acTKa U3JIyYeHus B cMekHoi noJoce (dBc)

=30

\\
12 13 14 15 16 17
fd (&T'n)

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
-~
S N
<10’ \%\
S S —
S
10—5 \\
12 13 14 15 16 17
Jd (') SM.1541-06

CyMMapHasi MOIITHOCTh B CMEKHOM MOJIOCE YacTOT 110 OTHOLICHHIO K CYMMAapHOW MOIIHOCTH M3Ty4eHHs —
3TO OTHOIIEHHE, KOTOPOE OIpPEAeNIeTCs IyTeM CYMMHpPOBAHHUS MOIIHOCTH B CMEXKHOH II0JIOCE YacToT,
NIOKa3aHHOW Ha PUCYHKE 6, C HCIOIb30BaHUEM CIICAYIOLIEr0 ypaBHEHHSI:

abprn:=) " an(fd) . (6)
fd
OTO COOTBETCTBYET BHIPAXKEHUIO:
abprn = 8,99 x 107, (7)

3TO BBIpaXKEHHE MOXKET OBITh MPe0OPa30BaHO 0OPATHO B MpeIeT 0caa0bIeHUs] MOIIHOCTH B CMEXHOU TOJI0CEe
gacToT (1b), ucrmonb3ys:

ABPRN =10 log (abprn), (8)

YTO PaBHO:
ABPRN = —30,46 1b. )

Qopmyna s mpuMepa Macku ocnabierus psd B yOAIEHHOW YacTH CMEXHOH TIOJOCHI YacTOT s
nepeAaTynka MoirHocteo 1 BT umeer Bu:

AF(fd)=50+101log (1) 1B, (10)

rJie fd — CIBUT 110 YaCTOTE OT IeHTpa u3nydeHus (k).

Juis Toro 49TOOBI OMpENEeNUTh MOIIHOCTh B CMEXKHOW IIOJIOCE YacTOT HEOOXOAMMO MpeoOpa3oBaTh 3TO
nmorapupMuygeckoe npeactaBieHns psd H3ITydeHUs B IMHEHHOE MPEACTaBICHNE, TO3TOMY MOIIHOCTh MOXET
OBITh HMHTETPUpPOBaHA WJIM CyMMHpPOBaHa [0 JHMAala30Hy YacTOT CMEXHOW TMOJIOCKI YacToOT, C
HCIIOJIb30BaHUEM:

—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 =0,3 KTL . (12)

3areM MOXXET OBbITh PACCUMTAHO OTHOIICHWE MPEJesia MOIIHOCTH B CMEXHOW MOJIOCE YacTOT K CyMMapHOH
MOIITHOCTH H3JIYUICHHS ITyTeM CYMMHPOBaHUs ociabiaeHus B nuama3one ot 16,46 xI'm no 37,5 k', koTopsrit
MOCJIE PETYJIMPOBKY MPEJACTABIISACTCS B HACTOsAIIEM JIOMOHEHUH B BUIE:

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

Macka [uist yAaJIeHHOTO Y4acTKa U3JIyYeHHUs B CMEKHOM MOJI0Ce JIorapupMUUECKH TIOKa3aHa Ha PUCYHKE 7.

PUCYHOK 7

Macka ocJiadJieHus 1J1sl y1aJeHHOT0 y4acTKa U3JIydYeHusi B cMexxkHoii moJioce (dBc)

49,95
g
= 50,00
~
-50,05
15 20 25 30 35 40

Jd (') SM.1541-07

Cymmapnass ABP mo oTHOIIEHHIO K CyMMapHOH MOIIHOCTH W3Ty4eHHUS MpEACTaBIseT COOOH OTHOLICHHE,
KOTOpO€ OIpeAessieTcs CyMMHMPOBAHHEM MOIIHOCTH B CMEXKHOH TI0JIoOCE YacTOT € HCHOJIb30BAHHEM
cienytomux Gopmy:

abprf =Y af (fd). (14)
fd
OT0 paBHO:
abprf = 7x107* (15)
1 OLICHUBACTCS KaK:
ABPRF = —3155 1b . (16)

CyMmMmapHasi MOITHOCTh — 3TO CyMMa pe3yJIbTaToB, OJYyUYEHHBIX B ypaBHEHUX (6) u (14):

abpr = abprn + abprf , 17)
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YTO PaBHO:
abpr = 15991074, (18)
JT10 Ipeobpazyercs B:
ABPR :=-10log (abpr) b, (19)
YTO PaBHO:
ABPR =27,96 ab . (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

Mg Toro, paccuuTaTh YPOBHHU HEXKENATENbHBIX W3TYyUYSHHH, MOMAJA0INX B CMEXHYIO TI0JI0CY, HEOOXO0UMO
HalTH OTHOLIEHHE CHEKTPOB, U3MepeHHBIX B rnosioce 300, 0003HaueHHBIX Kak (F, K peaJIbHON CHEeKTpalbHON
IUIOTHOCTH MOIIHOCTH, 00O3HA4eHHOH Kak S. Eciau MBI mpennojokuM, 4yTo YpoBHH MOLIHOCTH G Takxke
OIHUCHIBAIOTCS JIMHEWHBIM BhIpaXkeHueM G =a’f + b’, npobiieMa 3aKiIoyaeTcss B TOM, YTOObI COOTHECTH
nuHennbie Kooppuiuentsl @’ u b’ Qynkuuu G k kodppuumuentam a u b pynxuun S. COOTHOIEHHE MEXKTY
G(f.) u S(f.) MOXKeT OBITh IPEJICTABICHO CIICIYIOIIUM 00pa3oM:

fet+B/2
G(f= [sny
f.-B/2
_ [T 0 001 g (B o aranyno] g (B2 mioiar+n) 00
B J‘fc—B/ZlO df_jf;—B/zlo df_jﬁ,—B/Ze df
Je+B/2 1 B/2
- ff__m oxp (K@ +b) & = ——epy [err 173
= exp (k(af, +b)) @, (22)

rne k =1In(10)/10, oo = ka/2 u f. — ueHTpanbHas dacToTa MOJOCH paspemienuss B. Kpome Toro,
CTIEKTpaJIbHAS TTIOTHOCTH MOIITHOCTH B IeIMO€eNaX, H3MEPEHHas 110 MOJI0CE Pa3peIleHNs], PACCUUTHIBACTCS U3
ypaBHeHus (23) u paBeHCTBO KO3 PuIreHToB momydaercs B (24) u (25).

Gy (1) =10 log (G(1))= - In(G(£)) = . +1 23)
a=d (24)

b=b -1 (Mj 25)
k o
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Eciu @’ npubmmkaercs K HyIIio, TO ypaBHEHHUE i b mprHodpeTaeT BUL:
, 1
b=1b"— ;m (B). (26)

Hdnst Toro 4ToOBI paccyuTaTh JOMYCTUMYIO MOLIHOCTh HM3iydeHHs B oOmactu OoB ¢ ucmons3oBaHuem
BBHIIIICOTIMCAHHOW  TIPOIEAYPHl, CHavyajla HeoOXoauMo BbIBecTH ypaBHeHHe Sy (f)=af+b mu
IIPOMHTETPUPOBATH 3TO YPABHEHHE 110 I10JI0CE CMEKHOI0 KaHaJa.

N )/10
JlommycTMas MOIITHOCTh BHETIOJIOCHBIX M3ITy4YeHUN = _[10[ (/) de ,
w

roe W— INUPHUHA ITIOJOChI CMEXHOT'O KaHalia.

[Ipu rcronb30BaHUM CHCTEMBI C NEepelaTINKoM MolrHOCThIO0 P = 1 BT, Macka B mosoce 25 kI'11, ocHOBaHHas
Ha pazpewieHun no nosoce yactotr 300 ['m, mpuHuMaeT BuI, mOKa3aHHBIM Ha pucyHke 5. Kpome toro,
JTaJIOHHBIC YPOBHM TOYEK Pa3pblBa MaCKU U3JIyUYEeHHUs IIPUBEIEHBI B Ta0IuUIIE 4, IOITOMY HHTEPBAJ PacueToB
MOJXET OBITh pa3felieH Ha JBa MOJBIHTEpBaJIa IIHMPUHON IMOJOCHI CMEXHOTO KaHala B COOTBETCTBHH C
(dhopMmoii kpuBOU M3MyueHUs, TO ecth, (12,5 kI'n—16,46 k') u (16,46 k['u—37,5 x['m). M3 Tabmuier 3 MbI
MOKEM MNOJYYHTh YpaBHEHHE JUHEHHOW (QyHKImH (27), chopMHUPOBAaHHOE HAa OCHOBAaHHWU TOUYEK pa3pbiBa
(12,5 xI't, —36,14 nb) u (16,46 xI'n, =50 nb), yka3zaHHBIX B TaOiwmile 4, a TaK)Ke B IUAIla30HE 9acTOT Oojee
16,46 xI'11 pe3yabTaThl U1 MOCTOSTHHOTO YpoBHA —50 1b, moka3aHHbBIX ypaBHEHHEM (28).

Hna12,5xI'n < f<16,46 xI'nl Gu(f)=1761-35f 27

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

VYpasuenus (27) u (28) MoryT OBITH Ipe0Opa30BaHbI B CIEAYIOIINE YPABHEHUS C HCIIONBb30BaHueEM (24), (25)
u (26).

Tns 12,5k < £ <16,46 k' Ss(f) =1284—-35f (29)
Tns 12,46 kT < £ <37,5kTn S(f) = —44.77 (30)
YPOBHU CYMMapHOﬁ MOIONHOCTH B IIOJIOCE CMEKHOI'O KaHajla — O3TO CyMMa [JBYX PE€3YyJIbTaTOB

HWHTETPUPOBAHUS B COOTBETCTBYIONIUX MOA-UHTEPBAJIAX.
Homyctumoe ocinabnenne n3mydenus B oomactu OoB:
16,46 37,5

_ Ilo[(12,84—3,5f)/10] df + J‘lo[—44,77/10] df

12,5 16,46

=0,00095 +0,0007 = 0,00165. 3D

B nenubenax, BBIIICONHUCAHHOE OCIIA0JIEHUE TPEOOpa3yeTcsl CASAYIONIMM 00pa3oM:

10 log (0,00165) = 27,8 1. (32)

Oro ocnabnenune ycranaBnuBaetr ABP; =430 nbm — 27,8 1b, T. e. 2,2 nbm, 3TOT pe3ynsTaT 04eHb OJIM30K K
pe3yabTaTy, HOTYYCHHOMY C UCIIOJIb30BAaHUEM JUCKPETHOTO 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 TO ypoBHIO 3 1b =5MIl u ¢ mMUPHHON HEOOXOAMMON MOJIOCHI M3IyYEHHUS C OTHOU
Hecymet = 1 MI'.

PUCYHOK 8

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

CymmapHas npucBoeHHas nojoca (20 MI'n ) |

Heo6xo;(nMasr ToJIoca JUIst LLlnpm-la TI0JIOCHI TPAHCIIOHIEpa
W3ITYYCHUS C OHOM HecyIei 1o yposHio 3 b (5 MI'iy)
(1 MI'm)

e

SM.1541-08

B macrosimeit Pexomenmanum ycraHaBnuBaeTcsi HeoOXoauMmas [IMPHHA TIOJNOCH By H3MydyeHue
C HECKOJIbKUMH HECYIIVMMH PaBHOW MEHee 4eM IM0Joca TPaHCIOHZIEpa 1o YpoBHIO —3 n1b u MeHee udem
CyMMapHasl TIpHCBOeHHas mosioca. OTcrofa, Ui BBIICTIPHBEACHHOTO INpHUMepa, HeoOXoxmmas MMpUHA
mosiockl coctaBUT 5 MI'm. Ob6nacte OoB HaumMHaeTcs Ha TpaHHLAX KaXIO0W CyMMapHOW IMPHCBOEHHOU
MIOJIOCHI YaCTOT, KOTOPast SIBISIETCS YacThIO IOJIOCHI, B KOTOPOH pa3perieHa paboThl CHCTEMBI.

Cuuraetcsi, uro obmacte OoB mpeacTaBisieT co00W Te YacTOTHI, KOTOpPHIE OTHIEICHBI OT IEHTPATBLHOM
qacToTHl Oosee yeM Ha 50% oOT HEOOXOAMMOW IMPUHBI MOJOCH M MeHee ueM Ha 250% nHeobxomammon
LIMPHHBI TOJIOCH! (IIMpPHHA TOJ0CHl TpaHcmoHaepoB A u D). CnenmoBarenbHo, mmpuHa obmnactu OoB
coctasnsier 200% HeoOxoauMoi mupuHBI mosockl. [loaTomy, Mg mpuMepa, MOKa3aHHOTO HA PUCYHKE 9,
mmpuHa obnactu OoB Beimie fyy u Hke fy;, paBHa 10 MI'm. Ob6nactu OoB u MOOOYHBIX HM3Ty4YeHUH
MOKa3aHbl Ha PUCYHKE 9.
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PUCYHOK 9

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

Oobnacth O6acTh
noGounpix| O0macts OoB CyMMmapHasi pUCBOSHHAs Obanacte OoB MOOOYHBIX
wyryuennit| . (10 MI'm) | nosoca yactot (20 MI'n) | (0MI'm) | mpyuennit

IHupuna nonocsl B, =3 1b cucremsl
200% ot B, C HECKOJIbKUMH HECYIIUMU 200% ot B,
CHCTEMBI C (5 MI'm) CHCTEMBI C

HECKOJIBKHMMHN | HECKOJIBKMMH

HECYHIUMU A >< B >< C >< D HECyUIUMHU

fu S fw fe fu fw N

2 IIpumep 2: OauH TPaHCNIOHEP HA CIIyTHUKE

Korga Bce Hecymme, mokasaHHsle Ha pucyHke 8 (Al-D4), mepemarorcs yepe3 OIUH-CIUMHCTBEHHBIN
TpaHcoH ep, 0bmacte OoB momkHa HaYMHATHECSA HA TPaHUIAX CyMMAapHOW MPHCBOEHHOW MOJIOCHI YacToT,
a mupuHa obiactn OoB momwkHa O61Th paBHA 200% HEOOXOIWMOW MIMPUHBI MOJIOCH], KOTAa HEOOXomumas
IIUPUHA TIOJIOCHI YCTAaHOBJICHA PAaBHONW MHUHUMAJIBLHOMY 3HAYCHHUIO M3 CyMMAapHOW NMPHUCBOCHHOM MOJOCHI
4acTOT W HMIMPUHE MOJIOCH TPAaHCTIOHepa 0 YPoBHIO 3 nb.

Ipunioxenue 3

Pa3merka rpadguka a1y Macok B equaunax dBe u dBsd

B nacrosimem [punoskeHun onrcanbl criocoObl pa3METKH Ocell CrieKTpaibHbIX Macok B dBc n dBsd.

1 Pa3zmerka ocu Y pus macok OoB

Ha pucynke 10 mokasaH npeAnoYTHTENBHBIN CIIOCO0 pa3METKH OCH Y ISl CIIEKTPATBHBIX MacOK B €IMHHITAX
dBc u dBsd, xorma ucmonb3yroTcsi OTpHLATEIbHBIC 3HAYCHHST OTHOCHUTENBHOTrO ypoBHs. Ha pucynke 11
MOKa3aH IPYroi crmocod, B KOTOPOM HCIOJBb3YIOTCS MOJOKHUTENbHBIE 3HaYeHUs ocnabnenus. OTMeTHM, 4To
MAacKd JUIsi CUMMETPUYHBIX TpenenoB pucyHkax 10 u 11 moka3zaHbl OJIMHAKOBBIMHU;, Pa3IMuaeTcsl TOJBKO
pa3metka ocu Y. Jlns rpaduxoB B dBsd sTanmoHHas mosioca 4acTOT JOJDKHA OBITH BKIIOYCHA B Pa3METKY,
Harpumep dBsd (BW = 50 xI'1).

O603Ha4yeHns, y KOTOPBIX HOJb PACIOJI0XKeH CBEpXY OCH Y, COOTBETCTBYET IPUHATOMY B IIPOMBIIIEHHOCTH
cnoco0y 0003HaueHHs MacOK MPENENIOB U OTOOpaKeHHs CIIEKTPOB Ha AUCIUICSX CIIEKTPOAHAIH3aTOPOB M
JPYyroro U3MEpUTEIbHOIO 000PYIOBaHHUS.
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PUCYHOK 10

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

=
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0 50 100 150 200 250

CIBUT 4aCTOTHI
(POLIEHTHI OT MIMPUHBI HEOOXOIUMOH T1OJIOCHI)
PHUCYHOK 11

0 50 100 150 200 250

CHBHT 4aCTOTBI
(IPOLIEHTHI OT MU PUHBI HEOOXOAUMOH I0JIOCHL)

SM.1541-10

ﬂpHMepr a.]IbTepHaTI/IBHOﬁ Pa3sMeTKH OCH Y nas CHUMMETPUHYHBIX MAaCOK
BHEIOJOCHBIX l/l3J'ly'-leHl/li7[ ¢ UCMOJIb30BAHMEM 3HAYEHMIT 0c1adJIeHust

0
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20
o
@ 30
40
50
60
0 50 100 150 200 250
CIBUT YaCTOTEI
(TIPOLIEHTHI OT MIMPUHBI HEOOXOAUMOMN TOJIOCHI)
2 Pa3smerka ocu X giasa macok OoB

(dBsd) (monmoca = 50 kI'ir)

0
10
20
30
40
50
60

0 50 100 150 200 250

CIBUT 4aCTOTBI
(IPOLIEHTHI OT MIMPHHBI HEOOXOTUMOH TTOJOCHI)

SM.1541-11

21

CaBur mo 4acTore 0OBIYHO JAacTCs B MMPOLICHTAX OT HeO6XOZ[PIMOfI IIHUPUHBI MTOJIOCHI, HO NHOT A MOKCT OBITH
y/:[06Hee IOKa3bIBATh €0 B IPOLUCHTAX OT HIMPHUHEBI ITOJIOCHI KaHaJla. CI[BI/IF 0 YaCTOTE MOKET OBITh YKa3aH

TaKk)ke B a0COJIFOTHBIX 3HauYeHUusX — B K[ 11 uan MI11.

OOBIYHO TIpeAeNbl MACKA CUMMETPUYHBI OTHOCUTEIHHO LEHTPAIbHON YaCTOThI, U MOKAa3bIBAIOTCS TOJBKO
MIOJIOKUTENbHBIE 3HAYeHUS CIBHATA II0 YacTOTe, KOTOpHIE OMNKCHIBAIOT KakK IIOJIOKUTENbHBIE, TaK W
OTpULIATCIIBHBIC CABUTHU IO YaCTOTEC. B takom ciy4daec, Ha I’pa(i)I/IKe IIOKa3bIBAOTCA TOJIBKO ITOJIOKHUTCIIBHBIC
COBUTH MO 4acTtoTe. OQHAKO A TPENesoB, KOTOPhIE HE CHUMMETPHUYHBI OTHOCHUTEIBHO IEHTPAJIbHOMN
4acTOTHl, HA OCH X JOJDKHBI IMOKA3bIBAThCS M TMOJIOKUTENbHBIC, W OTPHIIATENbHBIE CABUTH IO YacTOTE.
Ha pucynke 12 mokaszan mpuUMEpHBIH rpaduk, KOTOPHIA MOXKET HCIIOJIB30BATHCS KaK IJII CHMMETPHUYHBIX,
TaK U 11 aCUMMCTPUYHBIX ITPEACTIOB.
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PUCYHOK 12

IIpumep pasmeTku oceii rpaguka aCHMMETPUYHBIX H CHMMETPUYHBIX Macok OoB

(dBc)
2

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

CIBUT 4acTOTHI (TIPOLIEHTHI OT INHPHHBI HEOOXOIMMOM TTOJIOCHI ) SMLISALI2

Ipuioxenue 4

IHepeyens nokymenToB MCI-R, kacaomuxcs usiyyenunii B ooaactu OoB
AJIsSl OTIpeIeJIeHHBIX CJIY:K0

Pexomenmanims MCD-R  F.1191 —3nadenne MmMUpHHBI HEOOXOOUMOM ¥ 3aHUMAeMOH IIOJNIOCHI U
HEXeNaTeNbHbIe H3ITyYeHUs IU(QPOBBIX CUCTEM (PHUKCHUPOBAHHOH CITYKOBI.

Pexomenmaiuss  MCD-R M.478 — TexHuveckne  XapaKTEPUCTHKH  OOOPYIOBaHHWS M TPUHITUIIBI
pactpesiefieHds] YaCTOTHBIX KaHalloB B nuana3zoHe oT 25 no 3000 MI't ansg cyXomyTHBIX TOABUAKHBIX UM
ciyx0.

Pexomenmanus MCO-R M.1580 — O0mue XxapakTepHCTHUKH HEKENaTeNbHBIX H3IyuYeHHI 0a30BBIX CTAHIIMH,
WCTIONB3YIOMINX Ha3eMHBIN paanountepdeiic cuctemsr IMT-2000.

Pekomenmanus MCD-R M.1581 — OOume xapakTEpUCTHKH HEKEIATEIbHBIX HM3JIyUYeHUH MOJBHKHBIX
CTaHIMH, HCTIONB3YOIINX Ha3eMHBIH paanonnTepdeiic cucremsl IMT-2000.

Otaer MC3-R M.2014 — CriektpaiibHo 3(hdeKkTrBHBIE TUGPOBBIE CUCTEMBI CYXOMYTHOM TOJBMKHOHN CBSI3U
JUIs TIepesladn AUCTIETYEPCKOro Tpaduxka.

Pexomenmammss MCD-R  BS.1114 — Cucrembl HazeMHOro LM(GPOBOTO 3BYKOBOTO paJMOBENIaHUS Ha
aBTOMOOMJIbHBIE, IEPEHOCHMBbIE U CTAllMOHAPHBIE IPUEMHUKH B Tuamnazone yactot 30-3000 MI'm.

Pexomermanims  MCD-R BT.1206-1 — Macku cIeKTpaidbHBIX MPEACIOB I HA3eMHOTO IH(PPOBOTO
TEJICBU3UOHHOTO PaJINOBCIIAHUS

Pexomenmanus MC3-R M.1480 — OcHOBHBIC TEXHUYECKHE TPSOOBAHUS K TIOJIBUKHBIM 3€MHBIM CTaHIIUSAM
reoCTaIllMOHAPHBIX CHCTEM TOJBHUKHOHN CITyTHHKOBOH CITy>KOBI, KOTOpEIE paboTaroT B III00aIbHON CHcTEME
repcoHanbHOM crmyTHUKOBOH cBs3H (GMPCS) — Cornamenus B popme MemopaHayMa 0 B3aNMOITOHUMaHIH
B OTHOILIEHUHU UCIIOJIb30BAHMS YYaCTKOB MoJI0chl yacToT 1-3 I'T'm.

Pexomenmanms MCDO-R M.1343 — OcHoBHBIE TeXHUYECKHE TPeOOBaHUS K MOABMKHBIM 36MHBIM CTAaHIIHSM
JUTST TII00aTBHBIX HETeOCTAllMOHAPHBIX CHCTEM IOABMKHOW CITYTHHKOBOHM CIIyOBI B IHAINa30HE YacTOT
1-3ITw.

ITPUMEYAHMUE 1. — Pexomennaiust MCD-R M.1343 moxkeT MpUMEHATHCS TaK)Ke K TEPMUHAIAM HET€OCTaIMOHAPHBIX
CHyTHI/IKOBI)IX CHCTEM, XOTs B Ha3BaHUUN yKEBaHLI FJ'IO6EU'II)HI)I€ CUCTCMBI.
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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
[Tpenenst IIpenenst
MOOOYHBIX HOOOYHBIX
W3ITy4EeHUI U3J1y4eHnit
O o6 . ) _

SM.1541-13

Tpancnonaepsl A U B paboTaroT Ha OTHOM M TOM K€ CIIyTHUKE B OJHOU U TOM ke 007acTH 00CTYKHUBAHUS.
Ot TpaHcrioHaepa B He TpeOyeTcs, 4ToOBI €ro CHTHAJd COOTBETCTBOBAN IpejaesiaM M3MydeHHU B 00JacTH
OoB B nmamazone 4acToT 2, HO TpeOyeTcs, 9YTOOBl OH UM COOTBETCTBOBAJ B JuarnazoHax 4actoT 1, 3 u 4.
B muanazone wacror 3, ecim OH SIBISETCS 3aIUTHOW MOJIOCOM, mpenenbl u3nydenuid B obmactu OoB He
MIPUMEHSIFOTCSI.

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

Wznyuenuns cranmmu, pabotaromell B monocax, pacrpeneneHHbix ®CC, B obmactu OoB momxHBI OBITH
YMEHBIIIEHBI W COCTAaBJIATH MEHBINEC MaKCUMaIbHOW psd, B DTAJIOHHOW IMOJOCE YacTOT IMMpHUHON 4 Kl
(mns cucrem, padotaromux Beime 15 [T, BMecTo 4 kK['II HCNIOIB30BaThCS ATANOHHAs mosioca yactot 1 MI')
B IIpeJieNiax HeoOX0IMMOM IIIMPUHBI TIOJIOCKHI, B COOTBETCTBHUU CO CJIEIYIOIINM BBIPAKEHUEM:

40 log (% + lj dBsd ,

rame F — cIBUT MO 4YacTOT€ OT TpaHUIlbl CyMMapHOM IIPUCBOEHHOW IOJIOCHI YacTOT, BBIPAYKEHHBIN
B MIPOIEHTAX OT HEOOXOUMOM MIMPUHBI TToJI0ckl. OTMeuaeTcs, uro obyacth OoB u3nydeHui HaunHAeTCS Ha
rpaHUIaX CYMMapHOH MPUCBOCHHOM MOJIOCHI YaCTOT.
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PHUCYHOK 14
IIpumep 1: Macka OoB B npeamnoJioxkenns, 4To npeges N0004YHbIX U3Iy4YeHuil paseH 25 dBsd

(ocrabneHre He TPEeBBIIIALT I pejesia MOOOUHbBIX H3ITyUeHH )
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PUCVYHOK 15
Ipumep 2: Macka OoB B npeanoJioxkeHnu, 4To mpeaes NoG04YHbIX U3ayyeHuii paBed 40 dBsd

(Macka 0OpbIBAETCSI Ha TPAHKIIE TIOOOYHBIX U3ITYyUCHHUH )
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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 (i + lj dBsd,
50

rae F' — cOBUT MO 4YacTOTE OT TPaHUIbl CyMMapHOW IPUCBOCHHON IIOJOCHI YAaCTOT, BBIPAXKCHHBIA B
MPOIIEHTaX OT HEOOXOMUMOHN HIMPHHBI MOJOCHI, KOTOPBIH Oyder yexaTh B mpeaenax oT 0% 10 rpaHUIlbI
MOOOYHBIX M3ITyUeHHH (KOTOpast, 00b4HO, paBHa 200%).

HpI/IBeI[eHHaH BBIIIIC MacCKa, MOXKET OKa3aTbCA HerHMeHI/IMOﬁ g ACTAJIBHOTO U3YYCHUA COBMECTUMOCTHU
10 COCCZ[HCﬁ II0JIOCC 4aCTOT.

4 MackH BHENOJIOCHBIX M3JYYeHHMil JUIA KOCMUYECKMX CTAaHIUHA paanoBemiaTeIbHOM
CIyTHUKOBOI cayx0b1 (PCC)

BrenonocHple MW3My4YeHUs CTaHIMH, paboTalpmeld B TOJ0caX, paclpeiesieHHBIX paJauoBelIaTeIbHON
CIIyTHUKOBOM CJIy»0€, JOJDKHBI OBITh YMEHBIICHBI JIO BEIMYMHBI MEHBIIEC MaKCUMAaJbHON CIEKTpaIbHON
IUIOTHOCTH MOITHOCTH B 3TAJOHHOW mojioce dacToT mmpuHOr 4 kI (s cuctem, paboTaromux BBIIIE
15 ITu, BmMecto 4 k[’ MCHoONB30BaThCA ATAJIOHHAs Mojioca 4yacToT 1 MI'm) B mpeaenax He0OXOAMMOMH
IIIUPUHEI TIOJIOCHI, B COOTBETCTBUU CO CICAYIOIIUM BHIPAKCHUCM:

32 log(ﬁ + lj dBsd,
50

rae F' — cOBUTr MO 4YacTOTE OT TPaHUIbl CyMMAapHOW IPUCBOCHHON IIOJOCHI 4acTOT, BBIPAXKCHHBIA B
MPOIEHTaX OT HeOOXOAMMOW HIMPHHBI MoNockl. OTMedaercs, 4to obnactb OoB HaunmHaeTcss Ha TpaHUIAX
CyMMapHOH IPUCBOECHHOM I0JIOCHI 4aCTOT.

5 Macka OoB wu3nydeHuid Aad JUHUH CBS3M  KOCMOC-3eMJIsl  CJAY:KObI KOCMHUYECKHX
ucciaenopanuii (CKH), cnyxob1 kocmuuyeckoii sxcnayarauun (CKJ) u cnyTHUKOBO# CJIyKObI
ucciaenopanus 3emau (CCU3), padoraromux B 1uana3zone 1-20 I'l'n

51 Beenenue

B nactosmem [IpunoxeHnH OMUCHIBAETCS Macka BHETIOJIOCHBIX M3IYUCHUHN I TUHUN CBSI3U KOCMOC-3eMJIS
CKH, CK3 u CCU3, paborarontux B nuamnazone 1-20 ['T. Jta Macka HepUMEHHUMA IS CTAHIIUN JATBHETO
KOCMOCA, aKTUBHBIX JATYHKOB WIIA MEKCITy THUKOBBIX JIMHUHA CBSI3U.



26 Pex. MCJ-R SM.1541-5

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

Heo0xonnmas mmpuna nosocsr (%)

OtHOCHTENbHAS CTIEKTpaJIbHAs IIOTHO CTh
(dBsd/4 xI'm)

Tpumeuanue 1. — Macka u3iydeHuid, 00bIYHO, OXBaThIBaeT auanason 10 250% ot
HeoOxomuMoi mmpuHbl. OIHAKO JAaibHsIs rpaHuia ooaacti OoB st y3KOMOIOCHBIX U

IIMPOKOIIOJIOCHBIX CHCTEM MEHSCTCS, Kak ykazaHo B Pexomennaruu MCO -R SM.1539.
SM.1541-16

5.2.1 IlapameTpbl MaCKH H3JTy4YeHUsI
Macka u3ity4eHuii onvceiBaeTcs B enuHunax dBsd, m3MepeHHBIX B 3TaJOHHOH mosioce yactoT 4 k[ 1.
Macka U3I1y4eHHUH ONPENEIsAeTCs KaK:

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

rae XyKa3I:IBaeT MMPOLCHT OT HCO6XOI[I/IMOI71 HIWPUHBI TOJIOCHI.

5.2.2 IlpuMeHUMOCTb MACKH U3JIyYeHHS

OnucaHHas 31eCh Macka W3Iy4YCHHU NMPUMEHHMMA TOJBKO IS W3IYYCHHH C OJIHOW HECyIeH CIyxObl
KOCMHUYECKHX UCCIIEIOBAHUH, CITy)KObI KOCMUYECKOW IKCILTYaTaIliy M CITyTHUKOBOW CITY>KOBI UCCIIEIOBAHUS
3emmm, pabotarormux B muamazoHe or 1 I'Tm mo 20 I'Tm. Ona HempuMmeHWMa IS M3NMYYCHUH CTaHITAN
JAJILHETO KOCMOCA, CTaHIUi, pa0OTaloNIMX HAa MEXKCIYTHUKOBBIX JUHHSX cBsi3u (MCJI) wiu akTUBHBIX
JatunkoB. Macku uznydenust 1uist CJI u nuHuit kocmoc-3emiia B Auana3zoHax Hwke 1 [T u Beime 20 T,
TpeOYIOT ManbHEHIIIeT0 H3yJeHHSI.

5.2.3  OcHoBBI AJ19 pacyeTa MacOK M3JIy4YeHHi

Macka usnmydeHuid, onucanHas ypaBHeHUsMHU (33) m (34), Obuta BeIOpaHa MOTOMY, YTO MOJEIHPOBAHUC
[OKa3aJi0, YTO 3Ta Macka U3JIyYCHUH MOXKET OBbITh peaiu30BaHa 0€3 U3JIMITHUX OTPaHUYCHHUM I/ 3eMHBIX U
cnytHukoBbix ctanimit CKM, CK3Q u CCU3. bonee Toro, oHa, Kak MpaBuio, 00SCICUUBACT JTOCTATOUHYO
3alUTY OT HEeXKeNaTeNbHBIX M3IydeHui. [lanee, 3Ta Macka COOTBETCTBYET KOHIIETIIIHUA OE30MacCHOCTH CETH,
T.€. 9TU oO0mme pekoMeHaoBaHHBIE mpeaensl OoB OyayT mpencraBisaTe coboif, B olOmieMm ciydae,
HauXyJAIUd cilydail, OCHOBaHHBII Ha HauMeHee ctporux mnpenenax OoB u3iaydeHHs, KOTOpBIC YCIEUTHO
WCTIONB3YIOTCS B PETHOHATBHBIX W HAIMOHANBHBIX PETIaMEHTaX, ¥ OHH HE YYHTHIBAIOT OoJiee CTpoTHe
pernoHaNbHBIC WM HAIIMOHAIBHBIE TTPEIEIbI.
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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 COTJIAIICHUSIX W CTaHAapTaxX, JOJDKHBI HCIONB30BaThCd BO BCEX CIy4asx, KOrja
HEO0XOJMMO OIPEICIUTh 0COOBIC TPEOOBAHUS U MOXKET OBITh 3aTPOHYT MPEIMET COTJIAIICHUSI.

[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.1541-5

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)
&
)

=70 N
-80 ~ ~
790 // \\
\
-100
—-110
-15 -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 OTHOCHTEJIBLHO LIEHTPA
KaHaJa mmMpunoi 6 MI'y

OTHOCHTEJIbLHBI’ YPOBEHL

B U3MepuTeIbLHOMH moJioce 4 kI'y

(MI'm) (nb)
-15 -99
-9 -91
-32 -66,5
-2,86 -31,5
2,86 31,5
32 —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 Cucremsbl ISDB-T ¢ kanasamu mmpusoii 6 MI'n

Hmst cucrem ISDB-T ¢ kanmamamm mupuHod 6 MI'T, obmacte OoB pacmomoxena ot 23 MI'n
(1. e. 20,5 X 6 MI'mr) mo £15 MI'm (1. e. £2,5 X 6 MI'11) OTHOCHTETTHHO IIEHTpa KaHaja.

Macka crnekTpaibHbIX npeaenoB s cucreMsl ISDB-T ¢ kanamamu mmpuHoi 6 MI'p mokasana Ha
pucyske 18. CoOTBeTCTByIOIIHE TOYKM Tepernba mnpuBeleHbl B Tabmuie 7. OTHOCUTEIHHBIH YpPOBEHD
MOIITHOCTH OMPENCIAETCS B 3TAJOHHOU mmosioce dacToT 4 k['1. Drtamonusii ypoens 0 nb cooTBercTBYET
CpeqHeMy BBIXOJHOMY YPOBHIO, U3MEPEHHOMY B IIHPHHE TMOJOCHI KaHajga. DTH MpEeJeNbl H3TydeHHUs
MIPUMEHAIOTCA, KOTJja MOIIIHOCTh NepeaaTunka Beime 39 nbBT.

PUCYHOK 18

Macka cnekTpajbHbIX npeneaoB 1js ISDB-T ¢ kanasom mmpunoii 6 MI'u (nas P> 39 nbBT)

o / \

Tlomoca = 4 xI'1y (1b)
|
()]
=)

-90

-100

-110
-15  -12,5 -10 7,5 =5 -2,5 0 2,5 5 7,5 10 12,5 15

YacToTa OTHOCHUTEINIBHO LIeHTpa KaHana (MI'm )
SM.1541-18
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TABJINIIA 7
Touku neperuda aias cucreMm ISDB-T ¢ kanaigom 6 MI'q

YacToTa OTHOCUTEIBHO LIEHTPA OTHOCUTEIbHBIH YPOBEHb
KaHaJa mupuHoi 6 MI'u B dTAJIOHHOM moJoce 4 k'

(MTI'n) (ab)

-15,0 -81,4

-4,36 -81,4

-3,00 -58,4

-2,86 —51,4

-2,79 -31,4

+2,79 314

+2,86 51,4

+3,00 -58,4

+4,36 -81,4

+15,00 -81,4

1.3 Apyrue uudgponblie TeJileBUSMOHHBbIE CUCTEMbI ¢ KaHajgoM 6 MI'n

IIpenensr m3nmydennii B obmactu OoB it npyrux mudpoBBIX TEIECBU3MOHHBIX CHUCTEM ¢ KaHajmoMm 6 MI'm
JIOJDKHBI OCHOBBIBATHCS HA HAITMOHAIBLHBIX TIPABUIIAX CTPAHbI, B KOTOPOU 3T CHCTEMBI HCTIONIB3YIOTCSL.

2 CrnekTpajJbHble MACKH JJISI AHAJIOTOBBIX U HMU(POBBIX TEJEBH3MOHHBIX CHCTEM € KaHAJIaMU
mupuHoii 7 u 8 MI'u

2.1 CucreMbl aHAJOTOBOI0 TeJEeBUACHUS

Macku ciekTpaibHbBIX TIPEAENIOB JJIsl aHAJIOTOBOIO TEJIEBU/IEHUS TTOKa3aHbl Ha pucyHkax 19, 20 u 21. Takoi
OOTIHIA TTOJIXOJ] UCITONB3YETCS TS CEMYIOINX TUIIOB CHCTEM:

— aHaJOroBO€ TeNeBUJCHUE, HeratuBHas monymsuus, 0,75 MIn, xaman 7 MI'u, nmepematuuk c
YaCTHYHO IOJIaBJIeHHOM 60K0BOi mosocoii (VSB);

— aHaJIOroOBO€ TEJEBUJICHUE, HeraTuBHas Moaysiius, 0,75 u 1,25 MI'u, kanan 8 MI'u, nepenatuuk
VSB;

— 8 MI'1 ananoroBoe TeneBUIACHUE, MONOKHUTENbHAs Momysiest, 0,75 u 1,25 MI'n, kanan 8 MI'1,
nepenatauk VSB.

Kaxnpiii Tpaguk M300pakaeT CHEKTpabHBIE TPEAeNbl JUIS MEPeAaTYNKOB C JIUAMa30HOM BBIXOJIHBIX
morHocTed oT 39 nbBT mo 50 nbBt. C xaxasM rpadukoM cBs3aHa TaONHIIA TOYEK Iepernda m Tabdauma
3HAYCHUI KOHEYHBIX TOYEK C COOTBETCTBYIOIIMMHU YPOBHSMH TMOOOYHBIX HM3IYYCHUU ISl JUarna3oHa
BBIXOJTHBIX MOIIHOCTEH MepeaaTunKa.

J1st aHAJIOTOBOTO TENEBUACHUS ¢ KaHamaMu mupuHor 7 MIm, o6macte OoB pacmomaraercs ot £3,5 MI't
(1. e. 20,5 x 7 MI'mr) mo £17,5 MI'1 (T. e. 2,5 X 7 MI'm).

st aHa;moroBOTo TENEBUICHUS ¢ KaHaysamu ImupuHON 8 MI', ob6macts OoB pacmomaraercs ot 4 MI'm
(1. e. 20,5 X 8 MI'mr) mo £20 MI'11 (1. e. £2,5 X 8 MI'm).

st 000MX THITOB aHAJIOTOBOTO TEICBUACHHS — ¢ KaHamamMu U 7 MI'm, u 8 MI'11 aiis m3mMepeHus ypoBHEH
HEXeNaTeNbHBIX HM3TYyYeHUH HCIONb3yeTcs m3MepHuTenbHas mojoca 50 kI, Oranonnsit ypoenb 0 nb
COOTBETCTBYET WHMKOBOW MOIIMHOCTH CHHXPOCWTHaja JMJIS TEJIEBU3HOHHBIX CHCTEM C HETaTHBHON
MOJYJISALWEH, FITH TTHIKOBON MOITHOCTH O€JI0TO IS TEEBU3MOHHBIX CHCTEM C TTOJOKHUTEIHHON MOTYIISIIHEH.
IIpenmnonaraercsi, 4YTO HaWBBICIIAS CPEIHAS MOIIHOCTH JJIsi HEraTUBHOM MOIyIsuuW Ha 2,5 1b Huxe
MMUKOBOW MOITHOCTH CHHXPOCHWTHAJA, a IS TOJIOKHUTECILHON MOAysaiuu — Ha 1,2 1b HUWXe MHKOBOU
MOIIHOCTH OEJIoTo0.
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PUCYHOK 19

31

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)
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YacToTa OTHOCHTENBHO IIeHTpa KaHaa (MI'm)
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7,5 10 125 15 17,5

SM.1541-19

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

TABJINIIA 8

Touku neperuda 1Jis1 AaHAJIOr0BOr0 TeJieBUAeHHs ¢ KaHajdamu o 7 MI'ny,
HeraTupHasi MmoayJsiuusi, VSB = 0,75 MI'n

OTHOCUTE/ILHBIH YPOBEHb
YacToTa OTHOCHTEJIBLHO YacToTa OTHOCHTEIBHO
. B noJioce uamepenus 50 MI'u

4acTOTAa BUACOHECYyLIeH uenTpa 7 MI'u 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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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 “3“31’];;““” 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

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

TeJeBUACHUS ¢ KaHatamu o 7 MI't, HeratuBHo#t moxysmueit, VSB = 0,75 MI.

3HaveHNsI KOHEYHBIX TOUYEK JJIS AHAJOIr0BOI0 TeJeBHAEHUS ¢ KaHaJamMu no 7 MI'n, HeraTuBHOM

TABJINIIA 9

moayasiumeii, VSB = 0,75 MI'n

3navenne KoneaHoi Touxn'’ CooTBeTCTBYIOIIMI YPOBEHb
(M3MepHTeIbHASA N1010CA Jnana3oH MOIIHOCTH NMO0OYHBIX U3JTy4YeHMI
50 kI'u) (nbBT) (B M3MepuUTEJILHOM MoJioce

(1B) 100 kT'm)
-80,5-(P-9) P<9 —36 nbm

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

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

()

3HaueHue KOHEUHOM TOUKH OIpeessieTcsl BEpXHUM npeaenom 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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YacToTa OTHOCHTENIBHO HeHTpa KaHaa (MI'm)

VSB =1,25 MI'y

________ VSB =0,75 MI' SM.1541-20



34

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.1541-5

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
6,302 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)
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VSB = 1,25 MI'y
________ VSB = 0,75 Ml SM.1541-21
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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

Pex. MCJ-R SM.1541-5

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

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)
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Yacrora OTHOCHUTENBHO LeHTpa KaHata (MI'm) SML1541-22

B Tabmure 14 nmoka3aHpl TOYKH Neperuda, COOTBETCTBYIOIIUE TpaduKy, U300paKEHHOMY Ha PUCYHKE 22,
g cucteM DVB-T ¢ xaHanamu o 7 MI 1.
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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.
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PUCYHOK 23

Macka cnekTpaiabHbIX npeaenaos Aas cucteM DVB-T ¢ kanaaamu no 8 MI'y (s P= 39-50 1bBT)
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YacToTa OTHOCHTEINIFHO IIeHTpa KaHaia (M)

SM.1541-23

TABJIMLIA 16
Touku neperuda nias cucrem DVB-T ¢ kananamu no 8 MI'y
OTHOCHTE/ILHBINH YPOBEHb
YacToTa 0THOCHTEILHO IIEHTPA KaHaJIa .
N B U3MePHUTEIbHOI moJioce 4 kI
mupuHoii 8§ MI'y
(nb)
-20 -99
-12 -91
4,2 -67.,8
-3,81 -32.8
3,81 -32.8
4,2 76758
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.
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PUCYHOK 24

Macka cnekTpajabHbIX npeaeaos aas cucteM ISDB-T ¢ kananamu no 7 MI'u (nast 2> 39 nbBr)
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YacToTa OTHOCHUTENBHO IIeHTpa KaHaa (MI 1)

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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Tonoca = 4 kI' (1b)
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PUCYHOK 25

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

TABJIUIIA 19

Tadauua Tovyek neperuda, COOTBETCTBYIOIIUX PUCYHKY 25
st cucrem ISDB-T ¢ kananamu no 8 MI'n

18 20

SM.1541-25

YacToTa OTHOCHTEJIBHO LIECHTPA KaHAJIA OTHOCHTEeNbHBIH YPOBEHb
mupuHoii § MI'n B 3TAJIOHHOI1 moJioce YacToT 4 KI'n
(MTI') (1b)
-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. £0,5 X 200 kI'r) mo £500 kIt (T. €. £2,5 x 200 xI'm).

YpoBeHb MOILITHOCTH H3MepsAeTcs B mojoce yacTotT 1 kI'i. Dtanonuslit ypoeHs 0 1b cooTBETCTBYET cpeaHet
BBIXOJHON MOIITHOCTH, U3MEPEHHOM B IIKpHHE mojockl kKaHana (200 kI'm).

PUCYHOK 26

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

(napeska kanasio 1o 200 kI'r)

—60

(nb)

™\

-100

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

Yacrora OTHOCUTENBHO LIEHTpa KaHaia (k1) 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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g 40
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g / \
~70 / \
-80
-90
-25 -20 -15 -10 -5 0 5 10 15 20 25
YacroTa OTHOCHTENBHO IieHTpa KaHana (k[ )
SM.1541-27
3 Mudposoe 3ByKoBOE pajuoBeliaHue

Lugposas cucmema A

Macka cneKTpaiabHBIX MPEAeNoB s IU(PPOBOM cUCTEMBI A TMoKa3zaHa Ha pucyHke 28. COOTBETCTBYIOIINE
TOYKH TIepernda nmpuBeeHs! B Ta0aumax 21 u 22.

Hus uudposoii cuctempr A ¢ kaHamamu 1o 1,54 MI'm obmacte OoB pacmonoxena ot 20,77 MI'n
(1. e. 20,5 x 1,54 MI'r) no £3,85 MI'm (. e. 2,5 X 1,54 MTI'm).

st mmdpoBoit cucTeMBl A HWCHONB3yeTcs Toyioca u3MepeHuit 4 kI, OtamoHHB ypoeHb 0 b
COOTBETCTBYET CpeHEl BBIXOJHOW MOIITHOCTH, U3MEPEHHOH B IIMpPHUHE NoJ0ck kKaHana (1,54 MI ).
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PUCYHOK 28
Macka cnekTpaJjbHbIX IIpeaesoB A uudposoii cucremsl A (9 abBT < P<29 n1bBr)

(kaHasbl 10 1,54 MI'1, Bce pexXUMBbI Tiepeiadn )
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-3,85 3,08 -231 -1,54 -0,77 0 0,77 1,54 231 3,08 385

YacToTa OTHOCUTEIBHO LeHTpa kaHata (MI 1)

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

B Tabnune 22 moka3aHbl 3HAYCHUS KOHEUYHBIX TOYEK, KOTOPHIC JOJDKHBI MCIIOJNIB30BATHCS BMECTE
¢ Tabmurieit 21 u pucyHkom 28, TPUMEHUMBIC K IIHMPOKOMY CIEKTPY BBIXOJHBIX MOITHOCTEH TepeaaTIHKa,
IUTs UG POBOM CUCTEMBI A.

TABJIULIA 21

Touku nepernda MacKu ceKTPaJIbHBIX MPeAesoB VI HU(POBOIi cucTeMBbI A,
Bce pexxumbl nepenauu (9 1bBt < P <29 nbBT1)

YacToTa OTHOCHTEIBHO EHTPA KaHAJIA .
. OTHOCHTEIBLHBI YPOBEHD
mupuHoii 1,54 MI'yg (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

Hudposas cucrema A, padorawias B o0

ce yactot 1 452-1 467,5 MI'n

3HayeHHe KOHEYHOH

Jnana3oH MOIIHOCTH

YpoBeHb MOG0YHBIX H3Ty4YeHHIT

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

) 3Hauenme KOHEUHOM TOUKH oIpeieNIeHo IIpU BepxHeM mpenene —52 nb u npu HuxkHeM npenese
—106 nb.

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 nepBUYHBIE PagHOJIOKAaTOPhl PabOTAIOT B Ciy:kOe paguoonpenencHus (paanoioKaluOHHBIE
CTaHIMM 0030pa BO3LYIIHOTO MPOCTPAHCTBA M HABUTAIlMOHHBIE paJHWOJIOKALMOHHBIE CTaHLUUM Ha
JeTaTeNbHBIX amnnaparax i MOPCKUX CyJax), BCIOMOTAaTEIbHON CIIy:K0€ METEOpOJIOrHH (METEOPOIOTHIEeCKUe
PanuoJIOKaTOPhl) U B PAJHOIOKAIIMOHHON CiTy>k0e (O0JIblIast 4acTh CTABIIMXCSA HA3EMHBIX PaIHOIIOKaTOPOB).
Pagmonokaropbl KOCMHYECKOTO Oa3MpOBaHMS BKIIOYAIOT CIYTHUKH AaKTHBHOTO JIHMCTaHIIMOHHOTO
3oHAMpoBanus, pabdoratonrre B CKU (aktuBnoit) 1 CCU3 (akTrBHOIN), U npyrue paxunonokatopa CKU.

IIpuBenenHsle nanee Npeaesnsl HENPUMEHUMBI BHYTPH 110JI0C, PACIIPEACICHHBIX HA HCKIIFOUUTEIBHON OCHOBE
ciryx6e paguoonpenenenus w/umu CCU3 (aktuBHoi) m CKU (akTHBHOI), HO MPUMEHHMBI Ha TPaHUIAX
3TUX mosioc. Bompoc mpenesnoB wu3nydeHMs AN NEPBHYHBIX  PAJUOJIOKAaTOPOB BHYTPH  IIOJIOC,
pacrpeeneHHbIX Ha UCKJIIOYUTEIbHON OCHOBE IaHHBIM CIIyk0aM, TpeOyIoT JaabHEHIINX UCCIeI0BAHUI.

Heckombko KiTaccoB TepBUYHBIX PagHOIOKATOPOB HE BKIOYeHH B mpenensl OoB  uzmyuenwid,
ompesieNeHHbIX B HactosmeMm [lpumokeHmn. 3TOo, B YaCTHOCTH, WMITYJIbCHBIE PaIHOIOKATOPHl C
HOMHHAJBHON MHUKOBOI MOIIHOCTHIO | KBT MM MeHee, He-UMITyJIbCHBIE PaaUOJIOKATOPEl ¢ HOMHHAIBHON
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cpenHeit momHOCTRIO 40 BT mimm MmeHee, pamuonokaTopsl, paborarompie Ha dbactoTax Bbime 40 [T,
MIEPEHOCHBIE  PAJMOJIOKAIMOHHBIE CTaHIMH, pPAagUOJIOKATOPl W  OJHOPA30BBIE PATUOJIOKATOPHI HA
yOpaBiIsieMbIX pakerax. [l yCTaHOBIIEHHS COOTBETCTBYIOIIMX WPEJENIOB ISl JITHX KaTeropui
PaaroIOKaTOPOB TPeOYIOTCS JaIbHEHIIINE UCCIIEA0BaHUSI.

Bo Bcex popmynax, mpuBeeHHBIX B HacToseM [IpuiioskeHnu, MUpUHA TOJIOCH YacToT (By, B, Bs, By, B_40,
Byise, Brait, Briseqsan, Br) BbIpaxkaeTcs B ['epuax, a AIMTEIbHOCTH UMITYJILCOB U BpeMs HapacTaHus/cHajga — B
CEKyHJIaX, €CJIM He YKa3aHO HHOE.

2 Heo0xoaumasi IMpUHA 0JIOCHI

3HaHue HeO6XOZ[HMOﬁ IMHUPUHBI TOJOCHI NEpCAATINKA paAn0JIOKaTOPa HeO6XOZ[I/IMO Kak IJid OIpCACIICHUA
IpeacioB PI3J'Iy‘i€HHﬁ B 00JIlacTH OOB, TaK W Ui ONPCACIICHUSA T'pPAaHULIBI, 3a KOTOpOﬁ IMPUMCHAIOTCA
IpEeacibl A1 MOOOYHBIX H3J'Iy‘i€HHfI.

B Pexomenpammu MCDO-R SM.1138, Ha koTopyro cceiaercs PP, comepkarcss popMysabl, KOTOPBIE TOJKHBI
HCTIONIB30BaThCs ATl pacyeTa He0OOXOANMON IIUPUHBI ITOJIOCHI, KOTAA 3TO TpeOdyeTcs B cooTBeTcTBUH ¢ PP.
OpHako, enuHCTBeHHas (GopMyna, NPUMEHHMas sl PagUOIOKaTOPOB, OAaeT pe3yJbTaThl, KOTOpbIE
pa3nuyaloTcsT B JECATh pa3, H3-3a BEIWYMHBI KOHCTaHTHI, KOTOPYIO BBIOMpAeT MOJb30BATEINb.
B Pexomenpaniun MCDO-R SM.853, yuutsiBas, uro ¢hopmyisl B Pekomengannn MCO-R SM. 1138 HemomHsL,
PEKOMEHIy€eTCs] HCIOIb30BaTh MHOXKECTBO JOMOIHUTENBHBIX (POPMYII.

2.1 HemoayianpoBaHHbIe MMIIYJIBCHI PAANOJI0KATOPOB

B Pexomernmgarmm MCO-R SM.853 conmeprkaTcs yka3aHHs 110 ONPEACTICHHIO HEOOX0IUMOW MIUPUHBI TTOJOCHI
(ma 20 b HIKe MHUKOBOTO 3HAYEHWSI OTHOAIOIIEH) I MPSAMOYTOJNBHBIX W TPAIEIUEBUIHBIX HUMITYJIHCOB.
Juis 5THX cucTeM He0OX0AMMasl IIMPHHA MOJIOCH! By — 3TO MEHbIIIee U3 IByX 3HAYCHUN!
1,79 6,36
By = —+ Wi —— (35)
\/z~ t, t

rae { — NIUTEIBHOCThH HUMITYyJIbCa (HO IIOJIOBHHE aMHJ'II/ITy,Z[I)I), a Zr— BpEMsl HapacCTaHU:, 00a 3HaYCHUS
BBIPAXXCHBI B ceKsz[ax3 .

2.2 JIpyrue BUIAbI MO JISALHH

Hwxke mnpuBenensl ¢opmynbl A8 HEOOXOIUMOH IIMPHHA IIOJIOCHI JJIsl 4aCTOTHO-MOXYJIMPOBAHHBIX
HMIIYJIbCHBIX ~ PaJMOJIOKaTOPOB, PpAANOJIOKATOPOB CO CKAaYKaAMU YacTOTHl M PaJHOJIOKaTOpOB C
CHUHYCOMJANbHBIM CHUTHAJOM, KakK HEMOIYJMPOBAaHHBIM, TaK W YacTOTHO-MOIYJIMPOBAaHHBIM. Jliis
YaCTOTHO-MOAYJIMPOBAHHBIX UMITYJIbCHBIX PAaIHOJIOKATOPOB PE3YJIbTAT IPUMEHEHHUS (GOPMYIIbI BEIYUCICHUS
HEOOXOIUMOH IHMPHHBI 1oJI0ock (1o ypoBHIO 20 n1b) mpeBbIaeT pe3yabraT Ul CiIydass CHMMETPHYHOIO
TpanenueBUHOTO uMItyIibca (ypaBHerue (35)) Ha yIBOEHHOE 3HAYEHUE ICBUALIMU JaCTOThI B+

L 2B (36)

=T C
it t
r

B (I)OpMy'HC A1 pagruoJIOKAaTOPOB CO CKadKaMH YaCTOTbl HUMCCTCA MOOMNOJHUTCIIBHOC CJIaracMoc BS —
MaKCUMAaJIbHBIN Auana3oH, B IpeaciiaxX KOTOPOro 6yz[eT CABUI'aTbCA HECYyIIasd 4aCcToTa:

By

JITenBbHOCTh UMITyJIbCa — 3TO BpeMs (C) MEXIy TOYKaMH, COOTBETCTBYIOMMME 50% aMImuTy sl (HapspKeHNUs).
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 pajuosioKaTopa MEHbIIE, YeM BpeMsl HapacTaHUWs, OHO JIOJDKHO
HCIOJIB30BATLCA B OTUX BBIPAKCHUAX BMCCTO BPECMCHU HapaCTaHUA. Hcnonp3oBaHne MEHBILIETO U3 ABYX 3Ha'{eHHl>lI,
MOJIYYCHHBIX B ypaBHeHMsX (35), moMoraeT u3dexarh yepecuyp OOJBINOW PACCUUTAHHOW HEOOXOAMMOM MOJIOCHI,
KOT/1a BpeMsl HapacTaHUsl O4e€Hb MaJIo.

4 DTa BeIMYMHa MpeaACTaBIIACT €000 MMOTHBIH CABUT 11O YaCTOTE B TCUCHUE VIMTCIIbHOCTU UMITYJIbCA.
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By =£+ZBC+BS. 37

[t-t
r

Xots B Pexomermammu MCO-R SM.1138 wetr Hukakux GopMmyr B pasnene "u3dydeHHe CHHYCOUAAIHHOTO
curHana" (MMeeTcsl B BUAY HEMOYJIMPOBAaHHAsI HECYIIasl), pEIMCTUYHOE 3HaUeHHE HE0OXO0AUMMON IIHPHHEI
MOJIOCHl IJISi PaAMOJIOKATOPOB C HEMOAYJIMPOBAHHBIM CHHYCOMIANbHBIM curHaioM (CW) 3aBHCHT OT
JOMYCTUMOTO OTKJIOHEHHUS MO yacToTe W myma. /i paguonokaTopoB ¢ 4acTOTHO-MOAYJIUpoBaHHEIM CW
Heo0XoIuMas MIMPHUHA M0JIOCH! PAaBHA YABOSHHOMY 3HAUCHHMIO MAaKCUMAaJIbHOM AEBHUAIIMM YaCTOTHI By

By =2B,. (38)

23 Tunosbie 3HaYeHUSA HEOOXOAUMOM NIMPHHBI MOJIOCHI

B Tabmuue 23 mokazaHbl THIIOBBIE 3HAUYEHHUS HEOOXOJMMOU IIMPHHBI MOJOCHI, IMOCIE KOTOPBIX yKa3aHBI
JUATIa30HbI 3HAYCHUH HEOOXOMMOMN TITMPHUHEI TIOJIOCH! IS YETHIPEX THUITOB PaIHOIOKaTOPOB.

TABJIMLIA 23
Tunbl paguoI0KaATOPOB Tunosoe snatenue By JAunana3on By
(MTI'n)

CramnmoHapHBIe pagapsl paaHOIIOKAIIMOHHOMN CITyKOBI 6 20xkI'm— 1,3 Tt
MoOwibHBIE pafgapbl PAIHOIOKAIMOHHOMN CITYKOBI 5,75 250 xI'u — 400 MI'
Ansponpomusie PJIC HabaroneHus 3a BO3AYIIHBIM 6 2,8 MI'u— 15 MI'
MIPOCTPAaHCTBOM

MeTeoposIoTHYecKre pagruoIoKaTOPhI 1 250 kx['m— 3,5 MI'

3 IIpenean! uzinydenuid B 061actu OoB /151 nepBUYHBIX PaJH0JI0KATOPOB

OCHOBHOH TpyZIHOCTBIO B ONpEACICHUHM OOIIMX MpenesioB u3inydeHuil B obOmactu OoB s mepBHYHBIX
pPazuoJIOKaTOPOB SBISETCS PAa3HOOOpa3ue CUCTEM M IepeAaBaeMbIX CcHUrHaioB. llpemensl u3mydyeHuit
B obnact OoB 114 nepBUYHBIX PaAXOIOKATOPOB OCHOBBIBAIOTCSA HA IIMPHUHE MOJOCH! CIEKTPa HU3IYdIEeHUs
nepeaaBaeMoro curaajia no yposHio 40 ob (B-4).

3.1 Dopmy.ibl I LIHPHUHBI 10J10CbI B 4 ab

[TockonmpKy OTHOIIEHWE INMUPHHBI TOJOCHI B_;0 b ¥ HEOOXOAWMOW IMWPHHBI TOJOCHL, KakK MPaBHIIO,
HEMOCTOSIHHO, HEeoO0XOAWMO BBIBECTH (HOPMYIy MIUPHHBI TOJOCH B_4 nb mis Toro, 4roObl HalTh
COOTHOIIICHHE MEX]y MacKoil 1 HeoOXOIUMOH MIMPHHON Noockl. bbia onpenenena cieayromas Gopmymna
IIUPUHBI TIOJIOCHI B_4 1B U1 nepeaTankoB NIEPBUYHBIX PAIUOIOKATOPOB.

st He-UM uMITyJIBCHBIX PagroJIOKaTOPOB, BKIIOYAS PAIUOIOKATOPHI C PACIIMPEHUEM CIIEKTpa WIIH
KOJIMPOBAHHBIMU UMITYJIHCAMH, ITUPHUHA ITOJIOCHI — 3TO MEHBIIIEE U3 ABYX 3HAUCHUM:
K 64
B_ 4,y = —unm —, (39)
t-t t
-
rae koadoumment K = 6,2 s paauoloKaTOpOB ¢ BBIXOIHOW MoImHOCTEI0 Oonee 100 kBt, u K = 7,6 ans
PaJMOJIOKATOPOB C  MCHbBIEH  BBIXOJHOW MOIIHOCTBIO W PajHOJIOKATOPOB, pabOTAOIIUX B
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paIMOHABUTAIIMOHHON Ciy)k0e B mosocax yactora 2900-3100 MI'm u 9200-9500 MI't?. Tlociennee
BBIpa)KCHHE TNPUMEHSETCS, €ClIU BpeMs HapacTaHus f. MmeHbine npumepHo 0,0094:, xorma K = 6,2, unu
npumepso 0,014¢, korna K = 7,6.

Jns UM UMy ibCHBIX PajuoIOKaTOPOB, IMPUHA MOJ0Chl B_4 n1b paBHa:

B—40 = 1’5{BC + \/E ’ [ln(BC ’ T)] 033, [Min(Brise > Bfall ’ Brise&fall) + Max(Brise > Bfall > Brise&fall )]}’ (40)

rae:
B. = ! JIs1 y4eTa BpeMEHU HapacTaHUs (41)
rise — ALY p p
T-t,
By = _ JUISl y4eTa BpEeMEHHU cliajia (42)
VUi
Brises full = 1 JUTSI yaeTa 00enx KOMOWHAITMH BpeMEHHU HapacTaHus U craaa (43)
; 3It- t, - tf

T: JIMTCIBHOCTH UMIIYJIbCA, BKIIIOYAIOIIAs BpeMs HapacTaHUA M BpeMs CIIaja,
t..  BpEeMs HapaCTaHM UMITYJIbCA,
Ir:  BpeMs cllaja MMITYJIbCa;

B.: 1mmpuHa TONOCH JIEBHALMU YaCTOTHI (IIOJIHBIA CIABUT YacTOThl B MEPHOJ
TeHepUPOBAHUS HMITYJIbCA);

le MaKCHMaJIbHBIN AuanasoH, B IpeaAciiax KOTOpPOro 6yZ[CT CABUIaTbCA HECYyIIas 4aCTOoTa,
BS, JJIA CIIy4acB 0e3 CKAYKOB YaCTOTEI PaBCH HYJIIO.

VYpasuenue (40) cipaBeyINBO TOJIBKO MPH BHIMOJIHEHUH CIEAYIONINX YCIOBUI:

1) nponyxt B, - Minimum (t,,t;) Gonpue nm pasen 0,10; n

2) NPOAYKT B, -T wiaK Ko3()OULUEHT cKaTHs J10JKeH ObITh 6obme 10.

5 Dtu kodpurmentsr K=6,2 wimm 7,6 u 64 CBA3aHBI C TEOPETMHYECKMMM 3HAYEHMSMM, MPEBAIUPYIOIIMMU B CIIydae
TpanenUeBUIHBIX WIN HPSMOYTOJBHBIX HMITYJIbCOB MOCTOSIHHOM 4acTOTHI, COOTBETCTBEHHO. Kpome Toro, B ciydae
TparnenueBUIHBIX UMITYJIECOB KO3 (GHIMEHT K HECKOILKO BO3pAcTaeT ISl yUeTa XapaKTePUCTHK BBIXOJJHOTO YCTPONCTBA.
Jlns npeanbHBIX NPSMOYTOJIBHBIX MMITYJIBCOB CHEKTp crafaeT co ckopocThio 20 nb Ha nekamy, 4yTo JaeT B pe3ynbTare
HIMPHHY 10JI0CHI 110 ypoBHIO 20 nb = 6,4/t n mmpuHy nosock! 1o yposHto 40 nb B gecsth pa3 mmupe, T. €. 64/¢. [lng Toro
YTOOBI HCKIIOUYNTh MCIOJIb30BaHNE MMITYJILCOB C MTHOBEHHBIM HapacTaHHEM M CIIaJ0M (P)POHTOB, JOITyCKACTCS HATMIUC
3arnaca. CHekTp TpamneleBUIHbIX MITYJILCOB CHaJana crafaer co ckopocteto 20 n1b Ha nekany, a 3aTeM, B KOHEYHOM
cuere, 40 1b Ha nexany. Ecnu oTHOLIEHHe BpeMeHHM HapacTaHus K IIUpHHe uMmyisbsca npesbimaer 0,008, To Touku c
ypoBHeM 40 1b okaxxyTtcs Ha HakstoHHOM ¢ponTe 40 1b Ha Hexary, B TaKoM ciiydae B4y COCTaBUT:

5,7
t-t

[

Jomyck Ha Hen30€XXHbIe HETOYHOCTH PeaIN3alii, TpeOyeT, YTOOBI Macka OCHOBBIBAJIACh HA 3HAUCHUAX HE MEHEE:

6,2 S 7,6
NS Jit,

B 3aBHCUMOCTH OT KaTerOpuH pajinoIokaTopa.
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Bo Bcex ocranbHBIX ClIydasx CJICAYCT UCIIOJIb30BATh MPUBCACHHBIC HUKC YPABHCHHU:

rae A°= 0,105, korna K =6.2 u 4 = 0,065, xorna K = 7.6.

Jst UM uUMITyJIBCHBIX PaTHOJIOKaTOPOB CO CKaYKaMH YacTOTHl HEOOXOAMMO M00aBHTH 3HadeHHE B, K

3HaueHHI0 B_49 (ypaBHeHue (40) miu ypaBHeHue (44)) i mWUpUHBI TOJOCH B_4 1b pamapoB co ckaukamu
7

4acTOTHI'.

st pamapoB ¢ paInoIOKaTopoB ¢ HeMoay IupoBaHHEIM CW mmpuHa mojaockl B_y nb cocTaBiseT:
B ,,=0,0003F,, (45)

rae Fe— Hecylas 4yacToTa.

Hnst pagnonokaropoB ¢ 4yactotHo-MoayiupoBaHHbiM CW (FMCW) npumeHsitoTcst nBe pa3Hble (HOpMyJIbl
LIMPHUHBI OJIOCH! B_40 1B. D10 — 00mas popmyna u popmyna i cirydasi co CKaYKaMH 4aCTOTHI.

OO6mas popmyma MUPHUHBI TOOCH B_4 1b mis pannonokatopoB FMCW:

1

A

B_4 =1,2B, 120 : (46)
T\ BpT

rae Br— TOJHAs JEBUAIMS YacTOThl, a 1 — MEpHOa JUHEHHON 4YacTOTHOW Moayssaiuu. Ota (opmyna
Oasupyercs Ha JuHeHOM FMCW U MOXET NPUMEHSATHCS K YaCTOTHO-MOAYJIMPOBAHHBIM JIMHEHHBIM
FMCW, FMCW o6parHoro xona u HenuHeitHpIM FMCW.

Ot FMCW paanonokaTtopoB €O CKaykKaMW 4YacTOTBl B (OPMYINy HIMPHHBEI MOJOCHI B 4 nb HeoOxomumo
n00aBUTh 3HaueHue B, roe B, — MakcuMalbHBI AMana3oH, B Mpeleiax KOTOpPOro OyAeT CABHUIaThCS
HeCyIlas 4acToTa.

I[J'IS[ PagruoJIOKaTOpOB € HECKOJIBKMMHU HMITYJIbCHBIMH CHUTHAaJIaMH, INHPUHA I1I0JIOCHI B40 ,I[B JOJIKHA
BBIYHCIIATBCA IJId KaXXJ0ro OTACIIBHOI'O TUIla UMIIYJIbCA, U IJId ONPCACIICHUA (bOpMI)I MAaCKH H3ITYy4YCHUA
JAOJIKHO UCITOJIB30BATHCA MAKCUMAJIBHOC JOCTUTA€MOC 3HAUYCHNE HIUPUHLI ITOJIOCHL 340 I[B.

4 Macka BHenoJI0CHbIX M3JIy4eHHuil

Ha Himkecnenyromux pucyHKax IMoka3aHa Macka BHETIOJIOCHBIX M3ITyYEHHUH I IEPBUYHBIX
PanuoI0KaTOPOB, paclpeaesCHHas 10 TUILy CUTHAJIOB, ONIPEEIICHHAs B BeIMUMHAX psd U BBIpa)KEHHAs B
enuannax dBpp. Macka uMeeT HaKJIOH ¢ IHUPUHBI TIONIOCH! B_40 1B 10 ypOBHS OOOYHBIX H3TyYEHUH,
onpenenentoro B [Ipunoxennn 3 k PPS.

Hlupuna noaocsl B4 1b MOXeT OBITH CIBUHYTA OT YaCTOTHI C MAKCUMaJIbHBIM YPOBHEM H3IyUYEHUS, HO
HeoOxoaumMas mupuHa monocsl (. 1.152 PP) u, npeanodruTensHo, BCS MHUPHHA 3aHUMAEMON TIOJIOCH
(. 1.153 PP), A0KHBI TOTHOCTHIO PACIIONAraThcsl BHYTPH pacipeeIeHHON MOJI0CH 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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B xadecTtBe pyKOBOJACTBa, pacyeTHOE 3HAYCHHWE IIHPUHBI TMONOCH B_4 1B JTOMKHO TOTHOCTHIO
pacrosaraThCsi BHYTPH pacIipelelIeHHOM MM0JIOCH! YacToT.

4.1 Bce curnaJjbl, nepevnciieHHble B 1. 3

HaxkmoH st BceX CHUTHANOB, MEPEUYUCICHHBIX B M. 3 U OTVIMYHBIX OT TMEPSUUCICHHBIX B 1. 4.2, COCTaBIAET
30 nb Ha gekagy, Kak OKa3aHO Ha pUCyHKE 29.

PUCYHOK 29

Macka BHenoJIOCHBIX naﬂyqe}mﬁ AJISl BCeX HE HCKIIIOYEHHBIX CUTHAJIOB Pa/IH0JI0KATOPOB,
NnepevrucC/JIeHHbIX B II. 3
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Pa3noc mo gacToTe (MPOIEHT MIMPUHBI TIOJIOCHI 110 YpoBHIO 40 1b)
SM.1541-29

4.2 HcKII04YeHHbIE CUTHAJIBI

CW, FMCW, a Takxe CUTHAJIBI ¢ (pa30BBIM KOIHUPOBAHMEM HCKIIOUAlOTCS W3 chephbl mpuMeHeHus 1I. 4.1.
Koadunuent nakiona ais Hux coctapiser 20 nb Ha nekany, kak mokaszaHo Ha pucyHke 30.

DTO UCKIIIOYCHHUE CICIyeT NEPECMOTPETh B XOJI€ MCCIICIOBATEIBCKOTO MEpHoIa 10 AccaMOJieH PaiioCBsI3u
2016 roxa.

5 I'pannna Me:xay 00J1acTIMH BHENOJOCHBIX H NOOOYHBIX M3JIy4YeHUil

B cootBerctBum ¢ m. 2.2 pazgena pexomendyem u Ilpunoxenuem 3 x PP, o6nacts moOouHBIX H3My4YeHUI
OOBIYHO HAYMHAETCS C YaCTOTHI, OTCTOAIIEH OT meHTpa u3nydeHus Ha 250% HEOOXOIWMOW IIMPHHBI
IIOJIOCHI, 33 UCKJIFOYEHUEM HEKOTODPBIX THIIOB CHCTEM, BKIIOYAs M3Iy4eHHUs ¢ LHU(POBOH WIN HUMITYJIbCHON
Monymsauued. OfHako, K TEepBUYHBIM PaJUOJIOKaTOpaM CIY>KOBI pajlOONpeneNeHusl U JIPYTHX CIyxkoO,
HampuMmep BcroMmorarenbHo cimyxObl mereoponorud, CKU u CCU3 ciokHO NpPUMEHATH OOHIyIO
koHIenmuio 250% HeoOX0ANMOU IIMPHUHBI TTOJIOCHI.

Jist MepBUYHBIX PaJUOIOKAIIMOHHBIX CTAHLMWM, TPaHUIA MEXAy OONacTSIMH BHEMOJOCHBIX M TMOOOYHBIX
U3TY4YEHUH omnpenensercs Ha 4acToTe, Te ONpeaeieHHbIE 31eCh Mpeelibl n3Iy4eHuil B o0nactu OoB paBHEBI
rpeenaM moOOYHBIX H3MYYeHUH, onpeneneHHbM B Tabmwme 11 [Tpunoskenus 3 k PP.

I'pannma Mexmy o0acTIMH BHEMOJOCHBIX W TOOOYHBIX HW3MYyYCHHUU I TEPBUYHBIX PaTHOIOKATOPOB
CITy OBl PAIUOOTIPEACICHHUS U IPYTHX COOTBETCTBYIONIUX CIYKO MOXET OBITh ONpe/eiicHa, KaK OTCTOSIIAs
OT TPUCBOCHHOM 4YacTOThl Ha 2,5 O By, re O — KO3(QQUIMEHT KOPPEKIMH TPaHMIl, 3aBUCSIIUNA OT
KOH(UTYpaluu BCEH CHCTEMBI, B YaCTHOCTH, OT CHUTHAJIA MOMIYJIALIMU U METOAa MOJIYJISALUHU, BBIXOJIHOTO
YCTPOMCTBA PagUOJOKATOPOB, BOJHOBOJHBIX KOMIIOHEHTOB M THUIA AHTEHHBI U MX YaCTOTHO-3aBHCHUMBIX
XapakTepucTUK. BennmuuHa O OyJeT Takxke 3aBUCETh OT CII0C00a, KOTOPHIM OIEHUBACTCS IIIMPUHA MOJIOCHI.
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PUCYHOK 30

Macka OoB n,151 pagnoJI0KaToOpoB, B KOTOPBIX HCNO/Ib3YHTCs curHajibl CW, FMCW u curnansi ¢ ¢a3oBbIM KOJUPOBAHHEM

10

20

30

40

Ocna6nenune (dBpp)

60 e —

70
0 50 100 150 200 250 300 350 400 450 500 550 600

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
YCTAaHOBKH TOYKH IO ypoBHIO 60 nb panoit 2,5 o By. [Ipeamnonaras, aro HakimoH paBeH 20 nb Ha aekamdy,
MOy IHM:

B
5B 4 =250By — o= 23*—40 47)
N

Hcnonp3yst BEIMIETIPUBEICHHBIC TTPUMEPBI, OL MOXET OBITh paBHBIM mpuMepHO 2,0 mius nuHEeWHBIX UM
AMITYJIECHBIX PaIH0I0KaTOPOB, B MpuMepHO 8,5 st He UM HMITyJIbCHBIX PaauoIOKaToOpoB. ITO YpaBHEHHE
HE NPpUMCHACTCA IJId Cliydasd CO CKaYyKaMU 4YaCTOTHI.

[Ipenmonaras, uTo HEOOXOAUMAs IIUPHUHA TOJIOCH OICHUBACTCS KaK IMMPHHA TOJOCHI 1O ypoBHIO 20 nb,
JIOCTYIIHAsl Ha CETOHs TeXHUYECKas WH(OpMAIUsl MOKa3bIBACT, YTO JJIs CYIIECTBYIOIUX M ILIAHHPYEMBIX
PaaAMOIOKaTOPOB 3HAUEHHE OL OYET JexkaTh B rpeneiax ot 1 go 10, umm Gonee.

C touku 3peHus 3G HEKTHBHOTO HCIIOIB30BAHUS CIIEKTPA, MOTYT OBITh 3a/IaHBI CJICTYIOITHE BOIPOCHI:

- OyIyT M 3HAYCHHS O OyAyIIMX TMEPBUYHBIX PaIUOJOKATOPOB OTBEYATh TOMY TPEOOBAaHHUIO, YTO
OHHM OJIM3KH K | WK HeT;

- JIOJDKHO JIM 3HaY€HHE O. OBITh PA3JIMUHBIM B 3aBUCUMOCTH OT TOTO, IJIe HAXOAUTCS TPAaHULIA MEKIY
obnactamMu OoB u MOOOYHBIX M3JIy4eHUH — BHYTPHU IOJIOCHI, paclpeiesieHHONH paJanosioKaTopam,
BHE ee WU BOIM3U Hee.

B MCD nomkHBI OBITh MPOBEICHBI NANTBHEUIIINE UCCICIOBAHUS ISl ONPENEICHUs HeOOXOJUMON ITHPUHBI
IOJIOCHI, KOTOpasi JOJDKHA HWCIIONIB30BaThCS B pacyerax TpaHWla W IS ONpeAeNieHWs] 3HaueHWH O Ui
Pa3IMYHBIX THIIOB, HA3HAYEHHH U TIAT(OPM PagroIoKaTOPOB.

Jis e UM uMIynbCHBIX PaJUOIOKaTOPOB, B HECKOJIBKUX HCKIIOUUTEIBHBIX CIy4asx, KOTJa apXUTEeKTypa
CHCTEMBI TMO3BOJISIET WCIOJIB30BaTh (UIBTPHI U JOMYCKAET HECTAHIAPTHOE COTJIACOBAHME KaueCTBEHHBIX
napamMeTpoB, 3HaueHWEe O MoXeT npubmmkatbess K 1. Kpome Toro, mis MIMPOKOMONOCHBIX,
ObICTpONIEpECTPanBAEMBIX PAIHOIIOKATOPOB, 3HAUEHHE (L MOKET OBITH OJIM3KKUM K 1,5.

6 Tpedyemble napaMeTpbl

[penpimymue paznmens Hactosmero [IprmoskeHNs OCHOBaHBI Ha NMPUHIMIE 0E30MMaCHOW CETKH MPEeoB
m3nydeHnit B obmactu OoB. Crenyer mpu3HATH, YTO JKENATENFHO CHU3WTH YPOBHH HEKENATEIbHBIX
M3IIYYCHHH B IIEJISX TIOBBIIICHUS YPOBHS COBMECTUMOCTH C APYTHMH CITyKOaMHU.

[IpencraBnennast Ha pucynke 31 macka onpezensieT TpeOyeMble MapaMeTphl PagHOIOKAIMOHHBIX CHUCTEM.
Macka umeer HakioH 40 nb Ha nekagy, HayMHAs C IOUPUHBI MOJOCH B_40 Ab 10 ypoBHS MOOOYHBIX
H3IIy4YeHUu, yka3anHslx B [Ipunoxxenun 3 x PP.
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Panronokatopbl AOKHBI MPOSKTUPOBATBCS C YYETOM MAacKH TpeOyeMbiX mapameTpoB. I1o BO3MOXHOCTH
MIPU MPOCKTUPOBAHUU PAJHOJIOKATOPOB CIeNyeT M30erath NIpUMEHEHHs TEXHOJOTHI, He 00eCTIeYHMBaIOLIIX
TpeOyeMble mapaMeTphl.

PUCVYHOK 31
TpebGyemble mapamMeTpbl PAANOJOKALUMOHHBIX CHCTEM
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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 MCO-R M.1177 comepuT yka3aHUS OTHOCHUTEIIEHO METOIOB
M3MEpEeHHs N3TyUYeHUH paiioJIOKalMOHHBIX crcTeM B obsacti OoB.



Pex. MCJ-R SM.1541-5

Ipunoxenue 9

IIpenennb! nznyvenuii B o0aacTu OoB 1151 100U TEIBCKUX CITYXKO

55

Crannuu, paboTamoIue B JIFOOMTETHCKOW M JTIOOMTEBCKOW CITyTHHKOBOW CITy»0aX JOJDKHBI OTBEYATh
mpeienamM, yKa3aHHbIM B CIEAYIONINX CIEKTPaIbHBIX MACKaX.

Ocnabnenue (1b) orHocurensuo PEP

50

Korma By < 4 xI'i, BMecTO By JOTKHO HCIIONB30BaThCs 3HaueHne B; n3 Pexkomenganmu MCO-R SM.1539.

Ocna6nenue (1b) otHocuTeapHO 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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CIBUr 10 YacTOTe OT LIEHTPa U3JLy4eHHUI B IPOLEHTAX OT HeoOxoaumMoii nomocel B, + 100 kg

SM.1541-33
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PUCYHOK 34

Crannuu, paéoraomue Ha yactoTax Boime 30 MI' B cryyae HOPMAIBLHOI HJIN Y3KOii M0JI0CHI YACTOT
no Pexomengammmun MCI-R SM.1539

Ocnabnenne (15) OTHOCHTENBHO CPEAHEH MOIITHOCTH

10

20

30

40

50

60

70

10 n1b
RBW = 1kI'n

31+ 10logP nb P =1), RBW=1«l1t
_____________ C———5
|
|

38+ 10 logP P = 1), RBW = 10«I1]

58 nb — npenenbHblit cnyyait s P> 500 Bt
0,
120% B, 225% B,
58 nb — npenenpubIii cayyait 1 P> 500 W, RBW = 10 kI
50 100 150 200 250

CaBHT 110 9acToTe OT LEHTpa I/ISHy‘{eHI/Iﬁ B IMIPOLCHTAaxX OT H606XOI[I/IM0171 TI0JIOCBI Bw

SM.1541-34
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JUid  y3KOIIOJIOCHBIX CHCTEM BMECTO By [ODKHO HCHOIB30BaTbCs 3HaueHHWe B; u3 PexoMmenpauun
MC3-R SM.1539.

PUCYHOK 35

Cranuuu, padorawuiue Ha yactorax Bpime 30 MI'n B ciiyyae miMpoKoii mojaochbl 4acToT
no Pexomenganun MCI-R SM.1539

0

S| RBW = 1xI'g
5 10
g 10 nb
g
]
=
= 20
Q
=
g
) 31+ 101logPab (P =1), RBW =1 k'
2 30 E—
A 1
5 |
& I
= ————
Q
2 40 38 +10 logP (P = 1), RBW = 10kI'ix
o
G
- 50
=
5) 58 nb — mpenenpHbI crygait s P > 500 Bt
g |RBW =1l
5 60 100% B, I
o 65 nb — npenenbHelil cnyyvaid s P> 500 Bt

70

0 50 100 150 200 250

CIBHT 110 4aCTOTE OT LIEHTPA U3JIYUYCHUH B IIPOLIEHTAX OT HEOOXOAMMOM TOJIOCH! B, , K KOTOPOH
JUISL TIOJTYYEHMSI PEaIbHOTO 3HAYEHMs CIIBUTa [0 4acTOTe 10JDKHA ObITh J100aBiIeHa BEJIMYMHA C/ABUT,
npuBenenHas B Pexomernanmn MCD-R SM.1539.

PEP: nmkoas mouHOCcTh orubarouieii ( BT), mogaBaemas B anteHHy B cooTBercTBHH ¢ 11. 1.157 PP.

P: cpenusist MomrHOCTS (BT), mosiaBaemas B aHTEHHY B COOTBETCTBHU C 11. 1.158 PP,

SM.1541-35

[MPUMEYAHUE 1. — B xareroputo OBII noykHBI OBITH BKIFOUSHBI BCE KJIACCHI U3JIyYESHHUS, B KOTOPBIX HUCIIOIB3YETCs
CUTHAJI ¢ oHON O0K0oBO¥H mosocoit (OBIT).

B Tex cmyuwasx, Korga 3TO MPUMEHMMO, MOXLYJISIIMEH, IPUMEHAEMOMN IS LieJiell TECTUPOBaHMSA, SBISIFOTCS CHUTHAJIBI
3BYKOBBIX dacToT 1100 u 1700 I't — qna nepenau OBII, ¢ Hecyme# 1 kI’ A M3nMydeHU ¢ HeCylleH, Win, B MHBIX
Cllydasix, C HEMOJyJIMPOBAHHBIM NPECTABICHUEM — JUIsI HOPMAJIBHOTO MCTIOJIb30BaHMUS.

[NPUMEYAHUE 2. — ;1 cTaHI#iA, HCIOIB3YIONIMX MHOTOCTAHIIMOHHEIN JOCTYH C YaCTOTHBIM pa3ciiCHHEM KaHaJIOB
(MOYP), manipumep, UIT KOCMHYECKUX CTAHIMK, Pa0OTAIOMHX B TFOOUTEIECKON CITyTHUKOBOU CiIyxk0e, He0OX0 MO
LIMPHUHOH MOJIOCHI TOJDKHA OBITH I0JI0Ca OKOHEYHOTO YCHIIMTENS NePeaaTInKa 1o ypoBHio 3 1b.
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Ipuiaoxenue 10

IIpeaesast n3aydyenui B od1actu OoB /151 CyXOnyTHBIX NOABUKHBIX PAIHOCTYKO

Macku, conepxamyecss B JaHHOM lIpuioxeHnu, — 3TO IPUMEpPhl MAacOK BHEMOJOCHBIX H3JIy4CHHUH,
UCTIONB3YEMBIX ISl CYXONyTHOW MOJBIKHOW CiykObl. OOmias Macka, Kacaromascsi BCEX CHCTEM
CYXOITyTHON TIOJIBUKHOHN CITyKObI, TpeOyeT nanpHEeWImX uccienoBaHuil. J[ns 3Toi ciykObl oTMedaeTcs
IIPEAOYTECHUE UCIIOJIb30BaTh IIpeJeibl OTHOLICHHUS MOLIHOCTEH B CMEXHOW Iojoce (WIM KaHaie), a He
MpelleNbHbIE KPUBBIE, ITOCKOJIBKY 3TO YIPOIIAeT KOOPAWHAIMI0 YacTOT U IUIAHUPOBAaHHE CHCTEM.

B Jononuenuun 1 x Ilpunoskenuro 1 mokazaHo, Kak U3 MAacKH H3IYyYEHHUS MOXKHO TOJIYYUTH MpEAeN s
MOIIIHOCTH B TaHHOH ITOJIOCE.

B Tabnuiie 24 nokaszaHbl TOYKH Ieperuda, COOTBETCTBYIOIINE rpaduKy, MPUBEACHHOMY Ha PUCYHKE 36 is
KaHAJIOB CyXOITyTHOW NOABHMKHOH ci1ykObI mpuHoit 12,5 kI,

PUCYHOK 36

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

0
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é 10 \
: \
z 20
: \
2 30
8
40

0 25 50 75 100 125 150 175 200 225 250 275

HpOHCHTBI OT IIMPHUHBI ITOJIOCHI KaHaJla

SM.1541-36
TABJILIA 24
Touku neperuda
CIBUT 10 4aCTOTE OT HEHTPAJILHOI YaCTOThI Ocaadnenne
(% WMPHUHBI MOJIOCHI KAHAJIA) (dBsd)
50 3,5
78 29
250 29

B Tabnune 25 mokazaHbl TOYKH Iepernda, COOTBETCTBYONINE TpaduKy, MPUBEACHHOMY Ha pUCYHKe 37 ais
OBbII xaHanoB ¢ KOMIIAHAMPOBAHHOMN aMIIUTYAOHN U IIMPUHON NoJI0Ck! KaHana 5 kI 1.
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PUCYHOK 37

Macka OoB g1 OBII kaHa/10B ¢ KOMIAHIUPOBAHHON AMILIUTY0i
M IIHPHHOM I0oJI0chI KaHasa 5 k'

0
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R 20
=
o 30
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\% 40
s 50
S N\
S 60 \
70
0 50 100 150 200 250 300
HpOL[eHTLI OT IIMPHUHBI NOJIOCHI KaHalla
SM.1541-37
TABJIWLIA 25
Touku neperuda
CABHI 110 YACTOTE OT HEHTPAJIBHOI 4YaCTOTHI Ocaabaenue
(% WMPHHBI M0JIOCHI KAHAJIA) (dBc)
50 40
75 65
250 65

B Tabnune 26 mokazaHbl TOYKH Mepernda, COOTBETCTBYOLINE TpaduKy, MPUBEACHHOMY Ha pUCyHKe 38 ais
KaHaJIOB CyXOITyTHOW TIOJBMYKHOM CITy»KOBI upuHO# 6,5 k1.

PUCVYHOK 38

Macka OoB 1,151 cyXonyTHBIX MOJABUKHBIX CHCTEM € KaHAJIAMHU IIHPUHOH 6,5 k[l
v}
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Ocnatnenue (dBsd)
[3®]
S
L —1
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0 50 100 150 200 250 300

HpOL[CHTLI OT IIUPHUHBI ITOJIOCHI KaHaJia
SM.1541-38
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TABJIMLIA 26
Touku neperuda
CABHT [0 YACTOTE OT HEHTPAJIBHOI YaCTOTHI Ocaadsenne
(% WHPHUHBI N0J0CHI KAHAJIA) (dBsd)
50 14
72 37
250 37

B Tabnuiie 27 nokasaHbl TOUKH nieperuda, COOTBETCTBYOIIUE rpaduKy, MPUBSACHHOMY Ha pUCYHKe 39 s
AHAJIOTOBBIX COTOBBIX CUCTEM C IIMPUHOM monockl kaHana 30 kl'w.

PUCYHOK 39

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

~ 0
Q
210
2 20
jus]
= 30
‘g
E 40
© 50
0 50 100 150 200 250 300
HpOL[eHTI)I OT IIMPUHBI IOJIOCHL KaHalla
SM.1541-39
TABJIMLIA 27
Touku nepernda
CIBUT 110 4aCTOTE OT HEHTPAJIBLHOI YaCTOThI Ocaadnenne
(% WHPUHBI N0JO0CHI 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 HM3IIyYeHUH OIpeeNIeHbl B €IUHHUIIaX MOIIHOCTH B STAJIOHHOHN IOJOCE YacTOT OTHOCHTEIHHO
cyMMapHoOi MomHocTh KaHana (dBc). M3nydenus B obmactu OoB ykazansl B monoce mmpuHoi 4 kI, 3a
WCKITIOYeHHEeM W3NmydeHuil or mepenatankoB ¢ OBIl u mepenatymkoB BO3AYLIHBIX CITyk0. M3mydeHus
C O/IHOM OOKOBOU TMOJIOCOHN ONPENEINSIOTCS B MEHEe IUPOKON MOJI0Ce, 8 N3ITyUYCHUs BO3YLTHOH TeleMeTpun
ONpENENSAIOTCS B E€AUHHULAX YCTAaHOBOK KOHKPETHOTO CHEKTpOaHaJIW3aTopa: paspelleHHe M0 Iojo0ce
mmeperns = 10 k['n, Bumeononoca = 1 k['m n MakcumanbHas 3afepxka. ['paHuna mexny obractaMu
BHETIOJIOCHBIX M MOOOYHBIX I 3TUX MAacoK OTCTOMT Ha 250% HeoOXOAMMOH MIMPUHBI MOJIOCH], COTJIACHO
[punoxenwuto 3 k PP.

1 Bozayminas tenemerpust

Jia mepenaT4nKoB BO3AYIIHOM TeleMEeTpuu Tpenensl rodoro minydenns B obmactu OoB (ot 50% no
250%) OTHOCUTENHHO CPEeIHEN MOIIHOCTH NepeaTynuKa, UIMEIOT BUJI:

—(55+101og P)

NI

K +90log R —100log| f — £ Ut |f—fc|2£,
m

re:
= —20 ans aHAJIOTOBBIX CUTHAJIOB
= 28 I ABOMYHBIX CUTHAJIOB
K= —63 nns xBagpatnyHbix curaaioB (Hanpumep, FQPSK-B)
fo: TmeHTpampHas 9actoTa nepemardnka (MI )

R: ckopoctb nepenaun (MOuUT/C) 11 UPPOBBIX CUTHAIOB W
(Af + fr0r) MI'n) 1 ananoroseix UM curnanos FM

m: YHCJIO COCTOSHUU B MOIYJIUPYIOIIEM CUTHAle
m =2 Ui ABOMYHBIX CUTHAJIOB
m =4 Ui KBaAPaTUYHBIX ¥ AHAJIOTOBBIX CUTHAJIOB
Af: mnuKoBas JeBHALUS

fuax:  MaKCHMaJIbHAas 4acTOTa MO JISALIUU
B 3aBUCUMOCTH OT TOT'0, KaKOH U3 MpeIelioB MEHEE OTPaHUUUBAIOLIUH.

Ha pucynke 40 mpuBeneHbl NpUMEpPbl MAacOK BHEIOJOCHBIX W3IYYEHUIH A1 BO3AYIIHOM TeIeMETpPHH,
orpeneneHnple B equHuax dBc. 3aHmMaemas mosoca, WCnoib3oBaHHas A (GopMUpoBaHUs pucyHka 40,
COCTaBJIsJIa CKOPOCTh Mepeaun IJIsl JBOMYHBIX CUTHAJIOB, YMHOXEHHYI0 Ha 1,16 U ckopocTh nepenauu Ass
KBaJpaTUYHBIX CHUTHAJIOB, YMHOXeHHyI0 Ha 0,78. JlomosHuUTENbHBIE HapaMeTpbl, WCIOJIb30BaHHbBIE Ha
pucyske 40, 3to — moutHocTh P = 10 BT u ckopocth nepenaun R = 5 MOuTt/c. DTH 3HaYCHHSI MEHSIIOTCS OT
CHUCTEMBl K CHCTEME, U pe3yJbTUPYIOUIME MacKd U3IYYeHUH MEHSIOTCS B  COOTBETCTBUU
C BBIIIETIPUBEICHHBIM ypaBHeHueM. Hakion macku m3nyuenuit npumeprno 100 nb/nekana.
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PHUCYHOK 40

IIpumepsl MacOK BHENOJIOCHBIX M3/Iy4YeHHUI VI BO3AYIIHOI TeJleMeTpuu

° |
—-10

20 \\( I[Biomn{me CHTHAJIBI
30 \( KBagpaTH4HbIe CUTHAIIBI
—40

=50 \/
~60 —(55 Jlr 10 logP) |

-70 '
0 50 100 150 200 250

CaBur 1o yactore (B IPOLEHTaX OT 3aHUMAEMOH MOJIOCHI)

SM. 1541-40

2 Jlpyrue nepeiaTyuMKu BO3AYIIHOM MOABUAKHON U MOPCKON NMOJABMIKHOM CIIy K0

Juis  mepenaTyukoB  BO3MYIIHOW TOABMKHOH W MOPCKOW TOJIBMKHOW CIY’KO, HE SBISIONINXCS
TepeaaTynKaMy BO3IYIIHON TEJIEeMETPUH M APYTHX HCKIIOYHTEIBHBIX CHCTEM, TpeOyemoe ociabiieHne
CpeIHel MOIIHOCTHU JII000T0 M3nydeHus B oosact OoB, OTHOCHUTENIBHO CpelHEH MOIIHOCTH MepeaaTunKa,
COCTaBJISIET:

50-150% 25 dBc
150-250% 35 dBe.

PUCYHOK 41

Macka OoB u1s1 BO3AYIIHOH U MOPCKO# MOJABHKHOM CIIYKO

10
15
20
25
30
35
40

Ocna6nenue (dBc)

0 50 100 150 200 250 300

CnBur 1Mo 4acToTe (B MPOIEHTAX OT HEOOXOIUMOM MOJIOCHI)
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 1ytsl ITUGPOBBIX PaIHOPEIICHHBIX CHCTEM, paOOTAFOIIIHIX
C KOHKPETHBIM YaCTOTHBIM IITAHOM, YACTOTHI IPaHUIl MeK Iy obnacTsiMu OoB 1 MOOOYHBIX M3ITyUYeHUH ObLITH
paBHBl +250% OT cOOTBeTCTBYIOIIETO paszHoca Mmexay kanamamu (CS). CremoBarenbHO, B HACTOAIICH
Pexomenmanmu nipenensl u3nydeHui B obmacti OoB aHaNOTOBBIX M MU(PPOBEIX CHCTEM (DUKCHPOBAHHON
CITyKOBI OTIPEeNEeNSIFOTCSI, B 3aBUCUMOCTH OT CIIydYasi, Kak cocTaBlsitomiue 10 +250% Toro 4acToTHOTO IJIaHa,
C KOTOPBIM JIOJDKHA paboTaTh cUCTEMA.

B cootBerctBum ¢ Pexomenparueir MCO-R F.1191, Benuunna CS cumraercs paBHON XS/2 1 4aCTOTHBIX
IIAHOB C MONIEPEMEHHBIM IPUCBOCHUEM YacTOT U paBHOM XS IIsl 4aCTOTHBIX IIJIAHOB C TIPUCBOCHUEM YacTOT
COBMEITICHHOMY KaHaJIy U ¢ IepeMeKeHNEM JacTOT, onpeaesieHHBIMU B Pekomernnarmuun MCO-R F.746.

Tam, TIe BBITIOJHEHO MPUCBOCHHE OJIOKA YaCcTOT HA HCKIIOYUTENbHON ocHOBe (cM. Ilpumedanwme 1), mis
MepeIaTINKOB, PadOTAIONINX B CyOKaHallaX, CIUIAHUPOBAHHBIX OIEPATOPOM, MMEIOIUM JIUIIEH3UIO, MOTYT,
B IIPUHIMIE, OBITh CIENaHbl WCKIIOYEHWS — BHYTPHM JaHHOTO OJOKa — B OTHOIIEHWHW IIpeena
HEXENaTeNbHBIX H3IYYCHHH, KOTOPBIE IOJKEH BBIMOTHATHCS 3a MpeJesiaM JaHHOTO OJIOKa; OJHAKO Ha
rpaHUIaX roCyAapcTBa 3TO TPeOyeT COrNIaCOBAHUS MEXAY aJIMUHHCTPALUSIMHU H3-32 TOTO, YTO B PA3IUYHBIX
CTpaHaX MOJIOCHI MOTYT JIMIIEH3UPOBATHCS Pa3IMYHBIMU CIIOCOOaMHU.

CHeKTpaIIBHI)Ie MacCKH, OIPEACIICHHBIC B JaHHOM HpI/UIO)KeHI/II/I, SABJISAIOTCS O6IIII/IMI/I npeaciaMu, KOTOPEIC,
Kak MPaBWIIO, MPEICTAaBISIOT COOOW HaMMEHEe OrpaHHYHMBAIOIIME NPENeNbl BHEIMOJIOCHBIX H3IY4YCHHH,
KOTOpBIE YCIICIIHO MCIONB3YIOTCS B HAIIMOHATBHBIX M PErHOHATBHBIX MpaBiiaXx. OHM MHOTIA Ha3bIBAIOTCS
npeznenamu 6e30macHoi paboTsl cetr. OHM JOJKHBI MCIIOJB30BATHCS, KOTJAA IS 3alUTHI ONMpPEISICHHBIX
MIPUIOKEHUH OoJiee CTPOruX MacoK He TpeOyeTcs.

OTH MacKd TMPECTaBIIIOT COOOH COBOKYITHBIN MaKCUMAIBHBIN TPEeNeN Ui 0000 MPHIOKEHUS U TTOJIOCHI
9acTOT MPH Pa3BEepPTHIBAHUH B JIIOOOW KIMMATHUECKOW 30HE; OJHAKO, pealbHbIC CIIEKTPAbHBIE MAaCKH, Kak
NpaBuiio, OBIBAIOT 0OJiee CTPOTUMH B COOTBETCTBUM C TPEOOBAaHMSIMHU KOHKPETHOIO TIPHJIOKECHHUS TI0
MOJIABJICHUIO TIOMEX TI0 COCEJHEMY KaHally (HampuMmep, I0Jioca YacTOT, YYBCTBHUTEIHLHOCTH (hopMaTa
MOJYJISIIAYU 1 TpeOyeMoe KaueCTBO 0OCITYKUBaHHSA) B PA3IUNYHBIX TE€OKIMMATHIECKIX YCIOBHAX (KO UIIEHT
K, onpenencunniii B Pekomennarmmu 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 IMPaBHJIO, 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
CriekTpalibHbIe MAaCKH OCIa0IeHNI TTOKa3aHbl Ha PUCYHKE 42.
Oranonnslii ypoBeHsb 0 dBsd Gepercst 3a MakcuManpHOE 3HaUeHHE psd BHYTPH 3aHUMAaEeMOH TTOJIOCH YacTOT.

I[J'IH I/IBMGPCHI/Iﬁ HCIIOJIB3YEMOC pa3pCIICHUC IO MMOJOCE NJOJIKHO OBITh paBHO IMPUMECPHO 1% ot 3aHMMaemMoit
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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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,
TJie HeT yCTAHOBJIECHHBIX YACTOTHBIX IIAHOB, MpoIeHT oT CS cremyeT 3aMEHHTh MPOIEHTOM
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.

TABJIVLIA 28

SM.1541-42

Hudposbie cucTeMbl (PUKCHPOBAHHOM CIYKOBI

(cM. pucyHOK 42)

Bce cucremsi, kpome M/IKP

Toabko MJKP cucrembl

CaBur 1mo 4acrorte Ocaadyaenne CaBur 1mo 4acrorte Ocaa0yenne
(CS %) (dBsd) (CS %) (dBsd)
0 0 0 0
55 0 50 0
120 25 65 25
180 40 150 25
250 40 150 40
250 40
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1.2 Cucrembl, padoTaomme Ha yactorax nuxe 30 MI'n

CriekTpalibHbIe MAaCKH 0CJ1a0JICHHS MTOKa3aHbl Ha PUCYHKE 43.

65

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

Ocnabnenue psd OTHOCUTENBHO HEHTpatbHOU YacToThl (dBsd)

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

PUCYHOK 43

OO0mue cnexkTpajbHble MACKH IS HH(PPOBBIX CHCTEM
(puxcupoBanHoii ciryx0bl1, padoTarommx Huzke 30 MI'n
(cM. Tabnuiy 29)
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Heobxonumast momoca (%) OT HeHTpanbHON YacTOTHI H3ITyYeHHUS

Ipumeuanue 1. — T'ne AOMyCTUMO, CIEIYyeT HCIOIb30BaTh HIKHHUN MPEAeN IIHPUHBI
HEOOXOMUMOH TIONOCHI, omnpenencHublii B Pexomenmamm MCD -R SM.1539. Ecimm
B Pexomennanusix MC3-R He yka3zaHO WHOTO, IIMPUHY HEOOXOIUMOM MOJIOCHI CIeyeT
Opatp n3 Pexomenmaru MCDO-R F.1191.

SM.1541-43

TABJIWIIA 29

(cM. pucyHOK 43)

Bce cucremsl
CaBHr 1o 4acrorte Ocnadaenue
(CS %) (dBsd)

0 0

55 0

120 25

180 40

250 48
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2 Lndpposbie cucteMbl (GUKCHPOBAHHON CJOykO0bI: JAUCKpPeTHbIe CHEKTPAJbHbIC JHHUHU
B npejaesax rpanun odsactu OoB uznyyenui

JuckpeTHbie CHEKTpalbHBIE JUHUM HE CUYUTAIOTCA PACIONIONKEHHBIMH BHYTPU MACOK CHEKTpaJbHOU
IDIOTHOCTH, HO WX HEOOXOAMMO OTpaHWYMBaTh, YTOOBI OHM HE BIUSUIA Ha MOIIHOCTh HEXKENaTelTbHBIX
M3ITy4eHHUH, CO3/1aBa€MbIX CAMHUM CIIEKTPOM CHTHAIIA, CIEAYIONIIM 00pa3oMm:

2.1 Cucrembl, padoTamwiue Ha yactorax Boime 30 MI'n

— CriekTpanbHble JIMHAKM BHYTpU TOn0ckl £50% 0T pa3HOca KaHaJOB: MpeAe U3MydeHuil B o0macTu
Oo0B HenmpumeHuM.

- CyMMapHasi cpefiHAs MOUIHOCTh BCEX CHEKTpaibHBIX JHUHUN Mexay +50% u +150% wnmu mexnay
—50% u —150% ot pa3Hoca kaHanos: 23 dBc.

- CyMMapHas cpeJHssl MOLTHOCTh BCEX CHEKTPaJbHBIX JUHUHA Mexay +150% u +250% wunn mexay
—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, Monaaatoniie B 061acte OoB, mexny +50% u +250% wnmn mexnay —50% u —250%
HEOOXOIUMON MIMPHUHBI TIOJOCHI, JOJDKHBI yIOBIECTBOPATh MPEAeTy MOOOYHBIX W3TYUYCHUH, ONpeeTICHHOMY
B Pexomenmaniuu MC3-R SM.329.

3 AnajioroBasi GuKcMpoBaHHAas ciIy:k0a

9-s1 HccnemoBaTenbckass KoMHCCHSl 10 panuocBsizu "®dukcupoBanHas cimyx6a", B 1991 romy mnpussia
pemieHue Oosiee HE MPOAOIKATh pa3padoTKy Pekomenmanuil Ui aHalIoOroBeIX cucreM (cM. Pexomenparuio
MCD3-R F.745).

Jlaxke, eciii Takue CHCTEMBbI MPOJOIDKAIOT IKCILTYyaTUPOBAThCs, HOBAsl pa3pab0TKa aHAIIOTOBBIX CHCTEM, I10
BCCH BEPOSITHOCTH, MNPOM3BOAMTHCS He OYIET; CIeJ0BaTelbHO, HET HEOOXOAMMOCTH B HACTOSIICH
Pexomennanum onpenenste Macku 0e30macHON paboThl CETH.

Ipunoxenune 13

HSMepeHI/lﬂ B 00J1aCTH BHENOJOCHBIX 1/13J1yqu1«1i71

1 HN3mepuTebHOE YCTPOICTBO

1.1 N30upaTebHbIA U3MEPUTEIbHBIH NPUEMHUK

st u3MepeHusi MOLIHOCTH T0JIaBaeMOM Ha BXOJ aHTEHHBI TOJKEH OBITh UCIIOJIB30BAaH CIIEKTPOAHATIU3aTOP
WK Ipyroe NOoaXoasIee 000pyI0BaHNe C TMHAMHUYECKUM JHAa30HOM H3MEPEHHS aMIUTUTY T0CTaTOYHBIM
JUIE TOYHOTO HW3MepeHHst B oO0nacT, oclableHusi OmpeneNieHHON st BbiOpaHHoro Metoxa. Ecmu
JUHAMHUYECKUH Iuama3oH He I0CTaTodeH A TpeOyeMoil CHCTeMbl M3MEPEHHH, TO MOTYT HMPUMEHSTHCS
METOJIbI PUIBTPAlUU (HApUMep, U1 U3MEPEHH B 001aCTH BHEIIOIIOCHBIX M3IIyYeHUH MOTYT MPUMEHSATHCS
MIpeIBapUTEIbHbIE CEIEKTUBHBIC WIIH y3KOTIOJIOCHBIE PEXEKTOPHBIE (PHITBTPHI).

B ocHOBHOM, cCylIecTByeT JBa croco0a OMpeACieHUS MPEICIOB M3JyUYeHUH B 00JIACTH BHEMOJOCHBIX
M3ITyYeHH, a) METOJl CIIEKTPaJIbHOHN (IMara30HHOW) MacKu M 0) METOJH ONpeIeTeHHs] CMEXHBIX KaHaJOB U
YepeIoOBaHUS CMEXHBIX MOIITHOCTEH KaHAIOB.
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a) Jns m3MepeHHid C HCIIONIb30BAHUEM METOJla MAacKH BHETIOJIOCHBIX W3IYUYEHHA, U3MEPUTENbHBIH
MPUEMHHUK JTOJIKEH UMETh BO3MOYXHOCTh OJTHOBPEMEHHO OTOOpakaTh OrpaHUYMBAIOIILYI0 KPUBYIO U
CICKTPANbHYI0 IUIOTHOCTh  MOIIHOCTH  W3NMyudeHHs. Takxke Heo0Xoauma  BO3MOXKHOCTH
MPOHUKHOBEHHS B JIMHEWHBIE CETMEHTHI HEOOXOAMMEIE IS OMHMCAHUS W 3aIIOMUHAHUS Pa3InIHBIX
Y9acTKOB, OTPaHUYHMBAIOIINX KPHUBBIX, UISI HEKOTOPHIX M3 KOTOPBIX HEOOXOAMMO airedpamdecKoe
ypaBHEHHE.

b) I[J'IH I/ISMGPCHI/Iﬁ C HCIIOJIB30BAHHMEM MCETOZAA OHNPCACIICHUSA MOIIHOCTU B CMCKHBIX KaHAJIaX H
METOJa ONpCACIICHUA MOIIHOCTU B KaHaIaX IIOCJIC CMCEXKHBIX, I/ISMepHTeHbHI)Iﬁ MPUEMHHK OOJIKCH
HUMCTb BO3MOXKHOCTBH BBIYHCIATH MOIIHOCTH B BaﬂaHHOﬁ oJIOCC YaCTOT, HUCIHOJIb3Yy:A LII/I(prBOe
CYMMHPOBAHUEC HOAaHHBIX, IMOJYYCHHBIX B XOAC H3MepeHHfI, BBIIIOJJTHCHHBIX B  MCHBIIHUX
nogauaria3oHax. AJII)TepHaTI/IBHLIM MCETOAOM  ABJIAACTCA  HMCIIOJIB30BAHUC HHAWBUAYAJIbHBIX
(bHHLTpOB JUIA TIPAMOT0 U3MCEPCHUA MOIIHOCTU B CMCIKHBIX KaHaJlaX U B KaHaJIaX MOCJIC CMCIKHBIX.
Taxxe HCO6XO,I[I/IMa BO3MOXHOCTb pCTUCTPUPOBATDH, XPAHUTDb U OTO6pa)KaTI> TpaHUIbI KAHAJIOB.

1.1.1  JlerekTOpbl H3MEPUTEIHHOT0 00OPY10BAHNS

W3meputenbHBIii IPUEMHUK MOXKET BBHIONHATh (YHKIWH BBIYUCIICHUS CPEIHEKBAIpPATHYECKOTO 3HAYCHUS,
BBIOOPKY M JIETEKTOpa MHUKOBBIX 3HAYE€HWH. Ba)KHO OTMETHTH, YTO OHM, KaK MPaBHIIO, PE3YJILTATHl U3MEPEHHUH
MOTYT OBITH pa3HbIMH B 3aBUCHMOCTH OT XapaKTEPUCTUK aHAIW3HPYEeMOTrO CHTHANA, TAaKUM OOpa3oM, BaKHO
CKOPPEKTHPOBAaTh MOJTyYCHHBIE JaHHBIE B COOTBETCTBUH C TPEOOBaHMAMH (YHKLMHK JAeTekTopa (T. €. 06paboTka
CHUTHAJIOB) JIJISI OTIPE/ICIIEHHOTO M3MEPEHHS, €CITH UCTIONB3YEeTCs TOJBKO O/IMH U3 IETEKTOPOB.

Bo MHOTHX aHamu3aTopax MCIOJIb3YyeTCs 00bIuHas (PYHKIUS JCTEKTUPOBAHUS CUTHAJIA, TIPOXOISIIETO Yepes
norapu(MUYECKH YCUIIUTENb, 3aTeM Yepe3 NeTeKTop orubatomieit. B pesynbraTe mosydaercs ommoOka
00pabOTKKM CUTHANA JIJIsl HEMOIYJIUPOBAaHHBIX CHTHAIIOB, IOCKOJIBKY CpefHee Jiorapu(pMudeckoe 3HaUYeHUE
He Oymer paBHa jorapudMmy cpemnHeil BenmmuuHbl. Korma m3mepsiercss ['ayccoBCKHil mrym, TO pe3yJbTaT
HU3MEPEeHHS CPEIIHEro JIorapu(MHUUECKOro 3HaueHue okasbiBaeTcs Ha 1,45 nb Huke, u, kpome TOro, eie
IOIDKHO OBITh noOaBieHo 1,05 nb, 49TOoOBI CKOPPEKTHPOBATH pa3iWuUsl MEXAY JIHHEHHBIM CPEIHUM
3HaYeHHNEM W CpeAHeH MOIIHOCTHIO  XapaKTePUCTHKH OSTOrO0 CHTHama. Tak, ecid BMECTO
CPEIHEKBAAPATUYECKOTO 3HAUCHUS H3MEpeHa JIMHEWHAs CpefaHss BeauduHa [aycCcOBCKOTO mIyma, 3TO
MIPUBOJIUT K CUCTEMATHYECKOM omuokKe B 2,5 1b.

Te ananuzaropsl, KOTOpble 00Jalal0T COCOOHOCTBIO 00pabOTKH HHU(POBOrO CUrHANA, IPUMEHSIOTCS VIS
UCKJIIOYCHUS HEOOXOIUMOCTH 3THUX HCIPAaBJICHUH, BBINOJIHAS H3MEPEHUS pealbHON MOIIHOCTH, MYTEM
peaBapUTEIbHON OIU(POBKU BXOIAIIETO CUTHAJA U BBIOJHEHHUS MPeoOpa30oBaHusl MOITHOCTH B U(PPOBOI

tdhopme.

OmmbKky ATOTO THUMA MOTYT OBITh MHHHMH3WPOBAaHBI WJIM YCTPaHEHBI, €CIIM W3MEpSeTCS OTHOIICHWE
MOIITHOCTEH, a He abCONIIOTHAas MOUIHOCTh, €CIH MapaMeTpbl HACTPOWKU OCTAIOTCS IOCTOSHHBIMU. OJTO
YCIIOBHE, KaK MPABUIIO, BBITIOIHICTCS JJIS T€X aHAIU3aTOPOB, KOTOPHIC CIIOCOOHBI BBHITIONHSITH U3MEPEHUS
MOIIIHOCTA CMEXHOTO KaHama. JTO, OJHAKO, NPUMEHSEeTCS TOJNBKO TOT/Aa, KOIJa CTaTHCTHYECKHe
XapaKTepUCTUKH CUTHaJA 3aHATOrO KaHajla ¥ CMEXHOI0 KaHajla — OJIMHAKOBBIEe (Hampumep, ['ayccoBckuit).
Ha pucysnke 40 nmoka3ana cuTyanus, KOrja 3TO yCIOBHE HE BBIITOJIHAETCS.
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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)

Ref LvlI
—20 dBm

—FXD -23.1 dB

-4a

2P

l:t::ﬁ::¥:

pegpnett]

s
o b ]

=100

=124

co

(7]

Go

Center 1.93255 GHz

Marker 1 [T2 FXDI1
—36.73 dBm
1.93255000 GHz

RBW
VBW
SWT

400

30 kHz
300 kHz
5 s

CH
CH
CH

kHz /
RF Att 10

unit

-36.73

. 93255000
PWR —23.13
Spc 1.250000Q00
BW 1.23000000
—48.55
885.00Q00000
—48.60
—-885.00000000
—67.86

. 98000000
—67.88
—1.98000000

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

1.1.2  Pa3spemienue mo mojoce usMepeHui

dB

dBm

dBm
GHz
dBm
MHz
MHz
dB
kHz
dB
kHz
dB
MHz
dB
MHz

1SA
2RM

Span 4 MHz

SM.1541-44

Paszpemenne mo monoce W3MEpeHHH AOJDKHO, B Hieane, ObITh PaBHO PEKOMEHIOBAHHOMY 3HA4YEHUIO
STaJIOHHOM MONOCHL. Jls1 CHEeKTpaibHON MJIOTHOCTH MOIIHOCTH M cpeaHedl momHoctu (B dBc) moioca
MIPOITyCKaHMS TOJDKHA OBITh OJMHAKOBOM KaK JJIsl BHEMOJIOCHOTO, TaK | JIJISl BHYTPUIIOJIOCTHOTO U3MEPEHHS.
Onnako (akTuueckoe 3HAYCHHE pa3pelleHHsl 10 TO0JIoce M3MEPEHHMH TOJIOCH NPOITYyCKaHUS (QHIbTpa
MIPOMEKYTOYHOM YacCTOTHI, HCHOIb3YEMOT0 B aHAJIH3aTOPE, MOXKET OBITH HE PABHO 3HAUCHHIO, YKA3aHHOMY B
cnenu(uKaIyy, 1axe, MPU TeX K€ CaMbIX YCTAaHOBKaX. JTO NMPUBEIET K OMIMOKe, KOTOPYIO MTPH U3MEPEHUHU
CHEKTPaJbHYIO IJIOTHOCTh MOIIHOCTH CHTHAJIa B IOJIOCE MPOMycKaHus (GuiabTpa, TpeOyercss MCIpaBUTh, U

KOTOpast 00BIYHO He mpeBbimaet 1,5 nb.
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[TockonbKy Te aHaNIU3aToOpBl, KOTOPBIE COIEPKAT PYHKINU IU(PPOBOH 00pabOTKM CHTHAJIA, TAKKE COIepPIKAT
IUpPOBYIO PUIBTPALIMIO, B aHAIM3AaTOPAX ATOTO THIIA, KAK MPABHUJIO, PETYIMPOBAHKE MOJIOCHI TIPOITYCKaHHUS
¢upTpa BhINONHAETCA Oonee ToyHo. [anee moOast HEOOXoOMMas KOPPEKLUS MOKET OBITH BBINOJHEHA B
anroputMe H(GPOBOM 00pabOTKH; HapUMep, UII KOPPEKTUPOBKH (P HEKTHBHON MIMPHHON TOJIOCH! IIyMa
sl THHA (UIBTPA, MCHOJIB3YEeMOTO B aHAIM3aTOpe, HEOOXOIMMO H3MEPHUTh IIYMOIOIO0OHOE H3ITydeHHe
1 QpPOBBIX Mepeaay.

OmmoOKy ATOrO TUMA MOTYT OBITh MUHUMHU3WPOBAaHBI WM YCTPAaHEHBI, €CIIM U3MEPSCTCS OTHOIICHUE
MOIIHOCTEH, a He abCONIOTHAs MOIHOCTH, €CIH IapamMeTphl HACTPOWKH OCTAIOTCS IMOCTOSHHBIMH. OTO
YCJIOBHE, KaK IMPaBWIO, BBIMOIHICTCS IS T€X aHaIU3aTOPOB, KOTOPHIE CIIOCOOHBI BHITIONHSATH U3MEPEHUS
MOIIIHOCTA CMEXKHOTO KaHala. JTO, OJHAaKO, TPUMEHSAETCA TOJBKO TOrJa, KOIJa CTaTUCTUYECKUE
XapaKTePUCTUKH CUTHAJA 3aHATOTO KaHajla ¥ CMEXHOTO KaHayla — OJMHAKOBBIE (Hampumep, ['ayccoBckuit).
Jua metoma mM3MepeHWsT MOIIHOCTH B CMEXHOM KaHalle W KaHajle IOClie CMEXHOTO, IS H3MEPEeHUs
MOIIHOCTH CMEXKHOTO KaHajia MOTYT HCITOJIb30BaThCS BHICOKOCEICKTHBHBIE KaHALHBIC (DUIIBTPHI.

[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 m3MepeHnii TMKOBOW MOIITHOCTH LIMPHHA MOJOCHl YaCTOT BHIEOCUTHANIA JAOJDKHA OBITh KAK MUHUMYM
PaBHa Pa3peIeHHIO MO MOJIOCE MPOIYCKAHUS, U, IPEANOYTUTENIBHO, OBITh B TPH-IISTH Pa3 IINPE pa3peLeHus
[0 IOJIOCE MpOImycKaHus. [[ns M3MEepeHMH NMKOBOM MOINHOCTH B CMEXHOM KaHaje M KaHale IO0Cie
CMEKHOTO MOJKET HCIONb30BaTbCsl KOMOMHAIMS CENEKTUBHBIX KaHAJbHBIX (UIBTPOB W OOHapyKeHHUE
MUKOBBIX 3HAYECHUH.

JItst m3MepeHui cpeaHed MOITHOCTH TPUMEHEHHE Y3KOMOJOCHOTO (uibTpa (Hampumep, € TOJI0COU
npornyckanus 10 ['i1) BeIMONHSAETCS YCpeIHEHHUE ISl HAXOXACHUS JIOrapU(pMHUUECKOT0 CPEAHETO 3HAYCHMSI.
DTO O3HAYaEeT, YTO PE3YNbTUPYIOIIAs CPEAHsST MOLIHOCTh MEHBIIE, YeM peaibHas MOLIHOCTh, aMIUIUTYa
OIMMOKHM 3aBUCUT OT CTATHCTUYECKHX XapaKTepHUCTHK curHaja. OmmMOKM Takoro THMa MOXHO H30exXarb,
NpUMEHSIST aHalM3aTopbl ¢ (yHKIHMEH H3MEpeHus peanbHOM cpenHeld MommHocTH. Jns MeTonoB 1o
CME)KHOMY KaHally M KaHaIy IIOCIe CMEXKHOIO OINMOKM TaKOro THUIAa MOXHO H30€kKaTh, MPUMEHSISL
CEJICKTUBHBIE KaHATbHBIE (PUIIBTPHI FITH HHTETPUPOBAHUE.

1.1.4  Bpems pa3BepTku

[Ipumenenune y3Konoia0CHBIX (MIBTPOB O3HAYAET, YTO Pa3BEPTKa BBINONHAETCS MemieHHo. Kpome Toro, ams
YCPEIHEHHsI IIyMONOAOOHBIX CHUTHAJIOB HEOOXOOUMO CPEIHEKBAJpAaTUYHOE B3BEIIMBAaHHE, a MJIsL
0OHapyKECHHUS TTMKOBBIX CUTHAIIOB HEOOXOAMMO BpeMsl O’KUIaHHUSI MAKCUMAJIbHOTO MHWKa Ha KaXI0H 4acToTe,
YTO MOXKET YBEIUUUTH TpeOyeMoe BpeMsl pa3BepTKH B JeCATh pa3 u Oosee.

IIpeamnonarasi, 9To pasperieHue mo moyxoce 9actot B,.; = 1%, u nuamazon gactot = 500% oT 3aHnMaeMoin
TIOJIOCHI YaCTOT, MUHUMAJIBHOE BPEMsI pa3BePTKH Ty, COCTABUT MPUOIU3IUTEILHO:

Tomin = 1000 (1/B,es)-

Hampumep, mns 3anumaemoit mosnocel 10 x['m, paspemenne mo monoce yactor = 100 I'm OymeT paBHO
ATAIOHHOM moJioce 4yacToT. ClieZjoBaTeIbHO, MUHUMAIIEHOE BPEMS pa3BepPTKU COCTaBUT T, = 10 c.

WHTepBaibl BpeMEHU Pa3BePTKH U YCPEIAHEHUS] MOTYT OBITh CYIIECTBEHHO YMEHBIIICHBI TIPU HCIIOIB30BAHUU
Meronma ObicTporo mpeoOpazoBanus Dypbe (BIID), ocoOeHHO AT Y3KOMOJOCHBIX CHTHAJIIOB W 3a CUET
NPUMEHEHUS] KaHAITBHBIX (PHIBTPOB ISl MIPSIMBIX U3MEPEHUI MOIIHOCTH B CMEXKHOW KaHale W KaHaje Tocle
CMEXHOTO.
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JI1sT  TeTepMUHUCTHYECKUX HMMITYJIBCHBIX CHTHAJIOB (HANpUMEp, PaArOIOKaTOPOB) H3MEPEHHUS HTOKHBI
BBITIOJTHATHCSI B TCUCHUE, KAK MUHUMYM, BPEMEHH OJHOTO ITHKJA 1., €CIT MMEETCS CHHXPOHH3AITUS MEXITY
M3MEPEHUSMH ¥ HMIYJbCaMU paanoiokaTopoB. llpemmoinaras, uro Bemomasercs 500 w3MepeHUH,
MUHUMAJbHOE BpPEMSI pa3BEePTKU WU CKaHUPOBAHUS Ty, =500 7. Eciaum cUHXpOHHU3AIMU HET, TO
MHHHMAJIFHOE BPEMS Pa3BEPTKHU MM CKAHUPOBAHUS JOJHKHO OBITH YMHOXKEHO Ha 2.

1.2 CoequHHTEIBbHOE YCTPOMCTBO

W3mepenust BRINOTHSIOTCS ¢ MPUMEHEHHEM IUGPOBOTO OJ0Ka COMPSKEHHUS, KOTOPBIM MOXET paboTaTh ¢
TpeOyeMBIMH MOIIHOCTSIMU HM3JIy4CHUs, KaK MMOKa3aHO Ha pUcyHKe 45. [lng Toro 4roObl rapaHTHPOBATH
MOJIyYCHUE HYXKHOTO pe3yjbTaTa W3MEpPEHUH, HEOoO0X0AUMO, dYTOObI OJIOK CONPSIKCHHUS UMEI
COOTBETCTBYIOIIICE COMPOTUBIICHHUE, TpeOyeMoe i OOOUX COCTOSHUN TMpH MEPCKIIOUECHUN MEXIy
TEHEPATOPOM CUTHAJIA U UCTIBITHIBAEMBIM MEePEIATIUKOM.

1.3 IMorsomaromas Harpy3ka

Hus w3mepenuss momHoctd B obOnmacth OoB wu3mydeHuWs, NMpU WUCHOIB30BAHWM METO/Aa H3MepeHuil 1
(cm. 1. 3), mepeAaTyMK MOJKEH OBITh COEMUHEH C TECTOBOM HArpy3KOW WM TOTJIOMAIONIeH Harpy3KOW.
YpoBeHb wu3NMydeHHSs B 00JacTH TOOOYHBIX M3INYYCHWH 3aBUCHUT OT TPABWIBHOTO COOTBETCTBUS
COTIPOTHUBJICHUS TIEpeIaTINKa, IMHUY ITepelayi U TECTOBOW HATPY3KH.

1.4 HN3mepuresibHASI AaHTEHHA

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

1.5 YcioBust MORYJISIAHA

I[J'ISI OLCHKH Ka4CCTBCHHBIX rnokazaTesei 060py)_IOBaHI/I$I YCJIO0BUA MOAYJIAIIMA MOTYT OBITH KPUTUYHBIMU U
JOJIDKHBI OBITH OAWHAKOBLIMU KaK U1 U3MCPCHUA MOIIHOCTU BHYTPH IOJIOCHI CUTHAJIA, TaK U JJIs1 U3BMCPCHUA
MOIITHOCTH B obmactu OoB. Ecin BO3MOKHO, USMCPCHUS BBINOJHAIOTCA JISI MOAYJIAIUA C MaKCHMaJIbHOM
CKOPOCTBIO B HOPMAJIbHBIX YCJIOBUAX pa6OTI:I. I[anee MMPUBEACHO HECKOJILKO MPUMCPOB.

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
WCIBITAaTeNIbHBIE CHUTHAJbl B BHJE OKpalleHHOro I['ayccoBckoro mryma. HekoTopble TOMOTHUTEIbHBIC
MPEANOIO0KEHUS OTHOCUTENBHO PETYIUPOBKHU YPOBHEH BXOISIINX CUTHANOB coaepkarcs B [IpunoxeHusx 2
u 5 aToii PexoMeHnmanuu.

OnHako, MHOXKECTBO ACHCTBYIOIIMX MEXIYHApOIHBIX CTaHIAApTOB (Hampumep, cTaHgapT EBpomeiickoro
WHCTUTYTa craHnapruzauuud B obnactu csizu (ETSI) ETS 300 373) mpenmnosiararoT MCHONb30BaHHE AJIS
W3MEpeHNH MpenenoB u3nydeHud B obnacth OoB MHOXECTBO TOHAJNBHBIX CHUTHAJIOB, KaK IOKa3aHO B
[Mpunoxenun 9 (mpenensl w3nydeHuit B obnactu OoB ansg mroOuTenbckux ciayk0) K HacTosIIEH
Pexomennmamumn.

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

JIist TepeaTduKoB ¢ y3KOIMOJIOCHOW (Da30BOM WM YAaCTOTHOW MOIYJIIIMEH MOXKET HCIIONh30BATHCS
OJTHA-€TMHCTBEHHAs MOy TMpPYIOIIas yacToTa, Hanpumep 1 kI

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

CrnenyeTr HCIONB30BaTh IICEBIOCTYYallHBIA CHUTHAJI, HalpuMep Takoi, Kak omucaHo B Pexkomenpanuu
MCD3-T 0.153 ¢ makcUManbHBIM YPOBHEM MOXLYJSIHUH. {1 3TOro MokeT moTpedoBaThCsl OIHOBPEMEHHOE
MpUMEHEeHne Ha0opa KOHKPETHBIX KOJOB Yoaia sl NepeAaTINKOB C MHOTOCTAHIHMOHHBIM JOCTYIIOM C
KOJIOBBIM pa3/JeJIEHUEM KaHAJIOB.

1.5.3 Jlpyrue TMNbl MOXYJISLHH

9TO0T BOIIPOC HAXOAUTCSA B CTAANU U3YUCHHA.
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1.5.4  HcnbITaTe bHBIA BXOAHON CUTHAJ JJISl KAHAJIOB ¢ HECKOJIBKAMH HeCyIIUMH

B tex cnmywasx, korma ycuiuTels OyAeT NPUMEHSATHCS AN Tepelayd HECKOJIbKMX HEeCyIIUX, HEOOXOIUMO
MIPOSIBIISITH OCTOPOKHOCTh U UCIIONb30BATh TAKOM BXOAHOW CUTHAI JJIS UCIBITHIBAEMOM CHUCTEMBI, KOTOPBII
OBl aleKBaTHO XapaKTEPHU30BaJl KaueCTBO 10 BHEIMOJOCHBIM H3IyYEHHsM. B TakoMm ciydae KauecTBO IO
BHEIIOJIOCHBIM H3JIyYEHHSIM MOXXHO OLIEHWTbh, I0JaBas Ha BXOJ IIE€pPeJaTYMKa [IBa HEMOMYIMPOBAHHBIX
CHUTHAJa, YTO SBJSETCS TECTOM JUIsl HauXyAlero ciaydas. O6a curHana J0JKHBI UMETh YPOBEHb MOIITHOCTH
Ha 6 nb HMXEe MMKOBON MOIIMHOCTH Nepeardyuka. MOryT HCIOJB30BaThCS U APYTHUE CUTHAIBI, €CIIM OHHU
CYUTAIOTCS IIPUEMIIEMBIMHU.

2 OrpaHuveHusi N0 U3MePEHUSAM

2.1 OrpannveHne BpeMeHH U3MepeHHS

Hnst mro0oro »KemaeMoro CHUrHana, KOTJa B TEUCHHWE BpeMeHHM BeiwuynHa psd MeHsiercs (Hampumep,
MOJIYJISIIMSA C HEMOCTOSHHOM orubaromieii), MpOBEPKHM Ha COBMECTHMOCTH TpeOyercsi necath u Oonee
YCPEIHEHHBIX H3MEPEHUI.

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

Jid curHamoB CHCTEM MHOTOCTAHIIMOHHOTO JOCTYIIA C BPEMEHHBIM pPa3/ieJIeHHEeM KaHaJOB MOIIHOCTh B
CMEXHOM KaHaje CcJemyeT HU3MEepsITh B TeUeHHe WHTEPBaJOB BPEMEHH, HCIIONB3YS pETyIUpyeMble
uzmepenus. HeoOxoanmo pa3nuyaTs:

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

— CHEKTPBHl TEPEXOMHBIX TMEPUOJIOB TEPEKIIOYCHUsS, KOTrJa MOTpedyeTcss yAepikaHue MHKa
(cwm., mammpumep, ETSI EN 301 087).

3 MeToabl usmepenui

3.1 BBenenue

CyliecTByeT 1Ba METO/a U3MEPEHUN BHYTPUIIOJIOCHBIX U BHEMOJOCHBIX U3IYYCHHUM, OMUCAHHBIC B JTAHHOM
[Ipunoxxenun. Meton 2 ommcaH B myoOnukanmuu 16-2 CrnenmaabHOTO MEXKIYHApOJHOTO KOMHTETa IO
pamuoriomexam (CISPR). Heo0Xoaumo MpOSIBIISITH OCTOPOIKHOCTE B MCTIOIB30BAHUN METOMIOB 1 M 2, 9TOOBI
VBIIYYCHHS] U3MEPUTETHLHON CHCTEMBI HE CO3MABAIM MOMEX OKPYXKAIOUNIUM CHCTEMaM W HE HCIBITHIBAIN
IIOMEX CO CTOPOHBI OKPYKAIOIINX CHCTEM, KOTOpPBhIE TOBIHUSUIA OBl Ha PE3yJibTaThl DKCIEPUMEHTa, KpOMe
TOTO, CIIEAYET MPOSBIATh OCTOPOKHOCTH B HMCIOJIB30BAHUHA COOTBETCTBYIOIINX B3BEIIMBAOIIMX (YHKIIAN
(cm. m. 1.1.1, BbIIIIE).

— Meron 1 — 3To U3MEpPEHNE MOIHOCTH U3TYYCHUS, OJABAEMON Ha MOPTY AaHTEHHBI UCTBITHIBACMOTO
obopymnosanus (EUT). D10 MeToq MOKEH HCIOJIBb30BAThCSA BCETAa, KOTAa 3TO HeIecoo0pa3Ho u
YMECTHO.

- Merton 2 »TO W3MEPEHHE OSKBUBAJCHTHOW WM30TPOMHO-U3ITy9aeMONH MOIIHOCTH (3.M.H.M.)
C UCIIOJIb30BAHUEM TOJXOSAIICH UCIBITATEIIEHON 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 peanbHbix OoB u3nydeHuii MOTyT OBITH YHIPOIIEHBI [0
OTHOCHUTETBHBIX M3MEPEHUH, I KOTOPBIX He TpeOyIoTcs KaanOpoBaHHBIE NMPHUEMHBIE aHTEHHBI U
onpeneneHue 3.1u.u.M. OJHAKO CIEIYEeT MPOSBIATH OCTOPOKHOCTh MPH HCIOIB30BAHUH AKTHUBHBIX
MPUEMHBIX  AHTCHH, TMOCKOJIBKY MOTYT TCHEPHPOBATHCA TAapMOHHMKH HJIU  TPOJYKTHI
WHTEPMOTYJISIIUYU C BRICOKMMHU HAPSHKEHHOCTSIMHU TTOJIS.

Iepenatunku nuanazona OHU/HY crnenyer usmMepsaTh ¢ UCHOIL30BAaHUEM METO/A 2, IOCKOJIBKY HE
BCETJIa YeTKO OIpe/IeNieHa TPaHHIla MEX Ty ITepeaTInKkoM, (puIepoM u aHTeHHOM.
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Jns m3mepeHusa 3.u.u.M. Ha 4dactoTax Hipke 30 MI'm, kak mpaBuio, MEeTon 2 MPUMEHSTHCS HE
MOJKET, TIOCKOJIbKY HET 3aMEHSIOIINX aHTCHH (HampuMep, HACTPOCHHBIX MOTyBOIHOBBIX JHUITOJCH).
B GonprmHCTBE CitydaeB n3Meperus B oonactu OoB u3nyuyeHHii — 3T0 OTHOCUTEIIBHBIC U3MEPEHUS,
OHH MOTYT BBHINONHATECA B OmmxHel 30He. bonee Toro, mms cucrem Hmwke 30 MImp Her
HEOOXOMMMOCTH BBITIOIHCHUS W3MEPEHUH Ha Mecme, TIOCKOIBKY HCIOJB3YIOTCS TEPENaTIuKd |
aHTEHHBIC CHCTEMBI Pa3HBIX MPOW3BOAMTENCH. M3MepeHHs Ha BXOJ€ AHTEHHBI, KaK IPaBUJIO,
BIIOJIHE MPUEMJIEMBI, M IMO3BOJSIOT MPOU3BOIUTENIO TEpeJaTUMKa BBIMONHUIUCH mpenensl OoB
W3JTYyYEHUM.

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

He TpeOyeTcs criennaabHOW HCIBITATENFHON YCTAaHOBKM WM 0a3dX0BOH KaMephl, W DJIEKTPOMAarHUTHHIC
MMOMEXH HEC NOJIKHBI BIIMATH HA PE3YJIbTAThI I/ISMepeHHfl. Bceraa, Korjga 3T0 BO3MOKHO, USMCPECHUA JOJIKHBI
BKJIIOYATh (DUACPHBIN KaOesb. DTOT METO/ HE YUHTHIBACT OCJIA0JICHUE M3-3a HECOTJIACOBAHHOCTH aHTEHHBI U
n3-32 Hed(PEKTUBHOCTH TIepeaTiynKa, IPUCYTCTBYIOIINX BO BCEX M3Ny4eHUsX B oomactu OoB, wimm u3-3a
aKTUBHOW TeHepammu B obOmactu OoB wm3iydeHmid, co3maBaeMoll caMoOW aHTEHHOW. biok-cxema
WCIBITATEIbHON YCTAaHOBKHU MJIi M3MEPEHUS MOIIHOCTH BHEMOJOCHBIX M3JIYYEHHH Ha BXOJE AHTCHHBI
MOKa3aHa Ha pUCYHKe 45.

3.2.1

PUCYHOK 45

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

KanubpoBanHbIit
TeHepaTop

CoeuHUTEIBHOE ITornomaroras
EUT YCTPOICTBO Harpy3ska

W3mepurenbHbIi
TIPUEMHUK

SM.1541-45

Meton npsiMoii mepeaadu

IIpu TakoM moIX0e HEOOXOAMMO OTKATUOPOBATH OTACIBHO BCE M3MEPUTEIbHBIE KOMIIOHEHTHI ((HIbTP(BI),
COCIMHUTEIBHOE YCTPOMCTBO, Kalenu) WiIN OTKAIUOPOBaTh 3TH COCIUHHUTEIbHBIC YCTPOMCTBA B IIEJIOM.
B mo6oM cnyuae, kanuOpOBKa BBIMOJHACTCS C WCIOIb30BAHMEM Ha BXOJAEC H3MEPUTENBHOTO MPHEMHHUKA
KaTuMOpOBAHHOTO TEHEpaTopa ¢ PEeryJupyeMbIM YPOBHEM. 3aTeM Ha Kax[od dvactore f ompeaemnsercs
K02()QULUEHT KaTUOPOBKH A CIIEIyIOIIUM 00pa3oM:

kf = ]f_Of’
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rae:
kr:  xoadduimeHt kannbpoBku Ha yacTote f (1b);

I;: BXOIHAs MOIIHOCTH (co3/1aBaeMasl KalMOpOBaHHBIM FeHepaTopoM) Ha yactore f (1bBT
i 1bm);

O;:  BBIXOZHAas MOIIHOCTH (ONpeJeNeHHas HM3MEPHUTEIbHBIM INPUEMHMKOM) Ha YacToTe
f (abBT nimu nbm).

3toT Ko3QPUIIMEHT KaTHOPOBKHU MpeACcTaBiIsieT co00l cyMMapHble BHOCHMBIEC TIOTEPH AJISl BCEX YCTPOUCTB,
BKJIFOYECHHBIX B LIETb MEXKY T€HEPATOPOM U U3MEPUTEIBHBIM IIPUEMHHUKOM.

Ecnu  BbIMONHATH KadMOPOBKY OTHENBHBIX YCTPOMCTB HM3MEPHUTEIBHOW IIETIOYKH, KaJHMOpOBKa Bcel
H3MEpPUTENLHON YCTaHOBKH OTIPEeIsieTcs N0 clieayoleit Gopmyre:

kms,f = zki,f >
i

rue:
kims, ;i KOO(QQUIMEHT KaNNOPOBKU N3MEPHUTENILHOM yCTaHOBKH Ha yacTore f (1b);

kiy:  wHAMBHAYanbHBIA KO3()(GHIMEHT KaluOPOBKM KaXKIOT0 YCTPOHCTBA M3MEPHUTEIbHON
IIEeMOYKH Ha gactote f (1b).

B xone u3smepenus peajibHble ypOBHM MOIHOCTH P, (ABBT nnm 1bM) — 3T0 MOIIHOCTE (Ha H3MEPHUTEILHOM
NpUEMHHUKE) U3TyueHus B o6nactu OoB u3nydeHuii Ha 4acToTe f, MOIHOCTB M3TyuyeHus B obnactu OoB P; ;
(B TeX ke eIUHUIAX, YTO U P, ;) HA YaCTOTE fBBIYHUCIIAETCS 110 CIEAyIoLel Gopmye:

Pop =Ptk ;-

3.2.2 MeToa 3amMelieHUus

Hus astoro Meroma He TpeOyercs KaauOpoBKa BCEX M3MEPHUTEIBHBIX KOMIIOHEHTOB. Bwmecto 3Toro,
pETHCTPHUPYETCS MOIHOCTD Ha BBIXOJIE M3MEPHUTEIHHOTO MPHEMHHKA. 3aTeM 3Ta MOIIHOCTH CPaBHUBAETCS
C CHTHAQJIOM KaJTHOPOBAaHHOTO T€HepaTopa CUTHAIa COOTBETCTBYIOIIEH ITMPUHBI TTOJIOCH, KOTOPBINA 3aMEHSET
EUT. Takum 00pa3oM, MOIIIHOCTb, CO3/IaBacMasi TeHEPaTOPOM, paBHa MOIIHOCTH B oOsactu OoB n3nyueHue.

3.2.3 KoHkpeTHbIe H3MepeHHs

[anee npuBeneHa METOAMKA ISl MOIYJIMPOBAHHBIX H3JIyYEHMM M H3JIy4EHMM, CO3[JaHHBIX IMPOIyKTaMU
WHTEPMOLYJISILIUY.

3.2.3.1 3annmaeMas moJioca

- BKiIrounTh TEpEeaTYMK C COTVIACOBAHHOM HArpy3KOW, NPHMEHHB COOTBETCTBYIONIHE YCIOBHS
MoIyJsuuu (cM. 1. 1.5).

- Ucnonb3yss 11 uU3MEpEeHHMs] MOIIHOCTH CIEKTPOAHAIU3aTop, COEIMHEHHBIM C Harpyskoi,
0TOOpa3uTh Ha JHUCIUIEC XapakTepucTUKH psd wu3TydeHus s pa3BepTku, paBHOH 500%
HEOOXOAVMON IIMPUHBI TOJIOCH W3IMy4YeHHs. B Takoil momoce MpOMHTErpUpOBaTh CyMMAapHYIO
MOIITHOCTH M3TYYEeHHS IS BCEH pa3BEPTKH 110 9aCTOTE M 0003HAYHUTH PE3yIbTAT KaK Prey.

I[MPUMEYAHMUE 1. — Pa3pemenre mo mojoce HM3MEpEHHs JODKHO ObITh MaKCHMaJIbHO OJM3KO MIMPHHE
STAJIOHHOW TIOJIOCE YacTOT, HO, B JIIOOOM cirydae, He MeHee 5% OT 3aHMMAaeMOW TOJOCHI YacTOT, €CIH
W3MEPEHNS JIOIKHBI HCTIOJIB30BATHCS IS TPOBEPKH Kilacca N3TydeHHS.

- OTMETHUTh YacTOTy BBIIIE IIEHTPATLHON YAacTOTHI M3IyYEHHUS, BBIIIE KOTOPOH CyMMapHas
MOIIIHOCTbh, KaK mpaBuiio, coctaBisieT 0,5% oT Pggr.

- OTMETHTD YaCTOTY HIKE LICHTPAIBHOMN YaCTOThI U3yUEHHS, HUXKE KOTOPOH CyMMapHasi MOIIIHOCTb,
Kak npaBuiio, coctaBisieT 0,5% ot Prer.
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PasHuna Mexny 3TUMM 4acTOTaMH NPEACTABIsSET cOOOH 3aHMMaeMylo MOJIOCY, U3MEPEHHYIO AJIsl JaHHOTO
H3JIy4CHHUS.

3.23.2

g)

h)

i)
3.2.3.3

Oo0B u3inyyenusi u3-3a MOAYJISIIUA

PHUCYHOK 46

BJIOK-IIHanaMMa nsMepeHnﬁ 10 YIIPOIIEHHOMY METOAY

Hcrounnx HWcnbiTeiBaeMbIit Harpysxka Amnanuzarop OoB
MOJYJISLIAH nepenaTyuKk nepenaTyuKa MOIIIHOCTH
SM.1541-46

COCI[I/IHI/ITB 060pyﬂOBaHI/IC, KaK IMOKa3aHO Ha PUCYHKEC 46. Hepe,[[aTIII/IK HAaCTpauBaCTCA Tak, YTOOBI
CO3aBaTh CUTHAJI Ha HpI/ICBOGHHOﬁ qacCToTEC.

YCcTaHOBKM W MapKepbl aHaiu3aropa IJisi IOJIOCH W3MEPEHHH JOJDKHBI OBITh IICHTPUPOBAHBI
OTHOCUTENLHO paboueil 4yacToThl NepeAaTduka, M, OAHOBPEMEHHO, 00enx pabouyumx 4YacToT —
BEPXHETO M HIDKHETO CMEXHBIX KaHAJIOB. PaspemreHue mno mojoce HM3MEpPEeHHH M MoJoca
BUJICOCHUTHAJA JOJKHBI OBITh YCTAHOBIICHBI B COOTBETCTBHHU C IIMPHHOM MOJICOMBI MOAYIISLINH.

BiounTh TIepeNaTYUK C COTJIACOBAHHOW HArpy3KOH, MPHUMEHUB COOTBETCTBYIOIIUE YCIIOBHS
MoayJsiuu (cum. 1. 1.5).

MoIHOCTE CleAyeT W3MEpSATh aHAIM3aTOPOM MOIIHOCTH B CMEXKHOW TOJOCE YacTOT BHYTPH
MOJIOCHI YaCTOT, pa3pelleHHON IMepelaT4ynKy, U JO/DKHA OBITh 3aperMCTPUPOBAHA KaK 3HAYCHHE
P REF-

3aTeM aHaTM3aTOPOM MOIMHOCTH B CMEXHOM ITOJIOCE YacTOT CIEAyeT H3MEPUTh MOITHOCTH
B ONPENICTICHHOM IM0JIOCE HU3MEPEHUH, OTLEHTPUPOBAHHON OTHOCUTENIBHO YacTOT BEPXHETO W
HIDKHETO CMEXHBIX KaHaJoB. 3HaU€HHE HIDKHEH YacTOThI JIOJKHO OBITh 3apETUCTPUPOBAHA Kak
3HaueHue P,pj;, a 3HAUCHHE BEPXHEW YaCTOTHI JOJDKHO OBITH 3apeTHCTPHUPOBAHA KaK 3HAYCHHE

PADJU~

PaccuuTtaTh OTHOIIEHHE MOUIHOCTEH B HUXKHEH CMEXHOU mosioce 4actoT ABPR;, ciegyromum
obpazoM:

ABPR; = Prer— Papr.

PaccuutaTh OTHOIIIEHHWE MOIIHOCTEW B BEPXHEM CMEXHOW mojioce 4actoT, ABPRy, clenyooum
o0Opa3zom:

ABPRy = Prer— Papju.

OTHoOIIIEHHEe MOIIHOCTEH MOIIHOCTh B CMEXKHOU mojoce yacTtoT ABPR; MeHblie, ueM ABPR; wnin
ABPRy,.

IToBTOPUTH BBIIIENEPEYUCIICHHBIE NEUCTBUS 111 N-01 CMEKHOH OJIOCHI YACTOT.

HN3Mepenue cieKTPaJIbHOM MJIIOTHOCTH MOITHOCTH

J7st 9TUX U3MEPEHUH UCTIONB3YETCs CIEKTPOAHAIN3aTop Uil ONHOBPEMEHHOTO CpaBHEHHUs psd M3IyUYEeHHUs C
KOMIUICKTOM CETMEHTOB OIPAaHMYMTENbHON KPHUBOH I IOATBEPXKIACHHUSA TOTO, YTO W3JIy4YCHHE HeE
MIPEBBIIIAET MPEAETIOB Ha 10001 JaHHOM YacToTe B AMANa30He YacTOT U3MEPEHHI.

3.3

Mertoa 2 — 3MepeHusi BHYTPUIIOJIOCHOI ¥ BHENOJIOCHOM 3. 1. U.M.

brnok sauarpamMma H3MEpPHUTENBHOW YCTAHOBKM Ul W3MEPEHHH BHEMONOCHOW 3.M.M.M T[OKa3zaHa Ha
pucynke 47.
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PUCYHOK 47

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

Kanubposannas
3aMelaromas
( \ AHTEHHa
KanuGpoBaHHbIi
reHepaTrop
—
)
W3mepurenbHbliii
EUT .
PUEMHHK
Kanubposannas
—— M3MEpUTENbHAS

AHTCHHA

SM.1541-47

Wsmepenust B obmactu OoB u3nydeHuid MOTYT OBITH BBIITOJIHEHBI B JalIbHEH 30HE, HO TaKKe U B OJNMKHEU
30HE, TTOCKOJIBKY B OTHOCHUTENIEHO Y3KHUX ITOJIOCaX YacTOT YCIOBHUS M3ITyUEHHUS MEHSIOTCS HECYIIECTBEHHO H,
MTOCKOJIBKY JIOJDKHBI BBITTONHATHCS TOJNBKO OTHOCHTENIbHBIE M3MepeHus. V3MepeHnst BHEMOIOCHOW 3.H.M.M.
B JIIOOOM HarpaBlieHHH B JIByX BHIAX MOJSPHU3ALNMN IS JTFOOO0H 4acTOThl MOTYT TpeOOBaTh OONBIINX 3aTpaT
BPEMEHH, XOTs 3TH 3aTPaThl MOTY OBITh CHHKCHBI 32 CYET MPUMEHECHUS METOJOB MPOBEPKU COOTBETCTBHS
C WICTIOJIb30BaHNEM OTHOCHTENBHBIX W3MepeHuid. [IpuMeHeHme »Toro Merojga /i HW3MEpeHnd Ha
paauoIOKaTOpax JTOJDKHO COOTBETCTBOBATH Pekomennarmun MCO-R M.1177.

3.3.1 MecTo 151 IpOBeAeHUS U3MEPeHMIT N3TyYeHn i

3.3.1.1 MecTo 1)1 NpOBeleHUs1 U3MePeHH i AJIs1 AUANa30Ha YacToT Huske 30 MI'n

Hwxe 30 MI'p BMecTo n3MepeHuit B 1a00opaTopui 0OBIYHO BBHITIOIHSIOTCS H3MEPEHUS Ha Mecnie.
3.3.1.2 MecTo 1J15 IpoBeieHUs U3MepPeHuil u3aydeHuil B nuanazode yacror 30-1000 MI'y

MecTto miis TpOBEIACHHS HM3MEPEHHH OIDKHO OBITh MPOBEPEHO TPH TIOMOIIM H3MEPEHHS BHOCHMOTO
ocnabneHuss B BEPTUKAJIbHOH W TOPU3OHTAIBHOW TUIOCKOCTH, KaK OINHCAaHO B IyOJIUKalluu
CISPR 16-1:1999-10. Mecto ansi mpoBeneHUS HU3MEPEHHH CUMTaeTCs] MPHEMJIEMBIM, €CIH Pe3yJbTaThl
M3MEPECHUH 0CIabJeHUS B BEPTUKAILHONH M TOPU30HTAIBHON IIOCKOCTSX HAXOIATCSA B mpenenax 14 nb ot
TEOPETHUECKOTO 3HAUEHUS OCIA0ICHUS ISl TaHHOTO MEeCTa.

MecTo ans mpoBeACHUS W3MEPEHHWH IOJDKHO OBITh THIMYHO IUIOCKWM, HaJ HUM HE JIOJDKHBI TIPOXOJHUTH
JUHUH TIepefiadd W PajgoM He JOJDKHO OBITh OTPa)KaroIIWX KOHCTPYKIMHM, OHO MOJDKHO OBITH TOCTATOYHO
0OJBIIUM JJII pa3MEIICHUsT aHTEHH Ha OIPENICIICHHOM PAacCTOSHUU W o0ecrednBaTh TPeOyeMbIi pa3sHOC
mexny anteHHo, EUT u orpaxkaromumu KoHCTpyKuusMU. OTpaxkarolue KOHCTPYKLIHUU — 3TO TakKue
CTPYKTYpPBI, KOTOPBIE CO3J]aHbI U3 MPOBOAIIETO MaTeprana. MecTo AJis MPOBEASHHsI U3MEPEHN Ha YPOBHE
3eMJIH JIOJDKHO OBITH 000PYI0BAHO TOPU30HTAIBLHON METANTNYECKON MIIOCKOCThIO. [10CKONBKY M3MEpSIOTCS
n3nydeHus B obnact OoB, TO BBINONHSIOTCS TOJBKO OTHOCUTENBHBIC M3MEPEHUS, W 3aja4a U3MEPCHUN
CYIIIECTBEHHO YIPOIIAeTCs.

W3mepeHust MoryT OBITh TakKe BBIIOJHEHBI B JKPAaHUPOBAHHOM KOMHATe, OOMTOM MOTJIOIIAIOIINM
MaTtepuanoM. B TakoMm ciyyae CTEHBI M MOTOJIOK 3KPaHUPOBAHHOW KOMHATHI MOKPHIBAIOTCS MOTIIOUIAOIINM
MaTepHajIoM, YTO TapaHTUPYET Majloe OTpakeHHe MoIIHOCTH. [IpoBepouHble U3MEpeHUs! TaKux 0€33XOBBIX
KaMep OYeHb BAXKHBI [UIs1 TAPAHTHH TOTO, YTO U3MEPEHHUS OCIa0JICHHS, XapaKTEPHOTO I MeCTa MPOBEACHUS
U3MEepeHH, MOTYT OBITH BBITIONIHEHBI B mpenenax kputepus 4 nb (takke cMm. myOnukamuu 16-1 u 22
CriennambHOTO MEXIYHAPOIHOTO KoMHUTeTa 10 pamuonomexam (CHUCIIP)).
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[IpoBosmas mI0CcKOCTh AOJKHA pacnojaraTbes, Kak MUHUMYM Ha 1 M 3a nepudepueit EUT u Haubonsiueit
W3MEpPUTENFHON aHTEeHHBI, U MOKPHIBaTh Bce mpocTpaHcTtBo Mexay EUT u antenHoit. OHa momkHa OBITH
BBHINOJIHEHAa M3 MeTamia 0e3 OTBepCTHH WMJIM NPOCBETOB, UMETH pa3Mephl Oojiee OIHOM AecATOH IJTUHBI
BOJIHBl HAaWBBICIIE 4acTOTHI M3MepeHus. Ecnu He BBIMONHAIOTCS TpeOOBaHUS MO OCJIAOICHUIO Ui MecTa
TIPOBECHUSI HM3MEPEHUH, MOXKET IMOTPeOOBaTHCSA IMPOBOAIIAS IUIOCKOCTH OOJNBIIEro pasMepa. ITH
TpeOOBaHHS MPUMEHUMBI TAKXKE M JJIS CIydast UCTIONB30BaHUS 0€39X0BBIX Kamep.

Ecnmu tpeOyercst nu3MepaTs NOOOYHBIE U3ITYyYEHHs, TO HEOOXOIMMO IOMOJHHUTENbHOE 000pyAOoBaHHE. DTO
pa3IuYHBIe KaMephl, HAmpuUMep, IOJIHOCThI0 0e33x0oBbie kamepbl (SMC) W TIpOIOJIBHO-TIOTIEPETHBIC
anekrpomarauTHele cuctemsl (TEM) mnu ['urarepuoBeie TEM (GTEM) cuctembl. SMC omnuceiBaeTcs B
nyOmukaiuun 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
(Cm. myommukammro CISPR 16-1:1999-10, Tpe6oBanust HAXOAATCS B CTATAN U3YICHIS).

I/I3MepCHI/IH MOTYT BBINOJHATHECA B MOJHOCTBIO 0e33X0BoH KaMepe. ,HOCTYHHLI TAaKXKC pCBCp6epaHI/IOHHLIe
KaMCpBhI.

3.3.2 Ilpsamoii meToa

[Ipu TakoM moaxoje He0OXOIUMO OTKATHOPOBATh OTIEILHO BCE U3MEPUTENbHBIC KOMIOHEHTHI ((punbTp(bi),
kabenmn) WIM OTKaIHOpOBaTh HW3MEPUTEIBHYIO VCTAaHOBKY B TIenoM. Ompeznenenne Kod(duimeHTa
KaJTMOPOBKH I U3MEPUTETHHOM yCTAaHOBKH Ha 4acToTe f onucano B 1. 3.2.1.

BuenonocHas 3.u.u.M P ; Ha yacToTe f Ul yCIOBUIl CBOOOIHOIO MPOCTPAHCTBA ONPEEAETCs Cleay e
hopmymoii:
Ps,f = P}’,f +kms,f *Gf +2010gf+2010gd*27,6,

TIe:

P, s:  MomHOCTb U3NydeHus B obsnactu OoB, onpeneneHHas U3MEPUTENIbHBIM IPHEMHUKOM
Ha yactote f (1bBT nnu n1bwm, Te ke equHuIbL, 4To U Py r);

kms,r: KOO PUIMEHT KaTNOPOBKU N3MEPUTENBHOM yCTaHOBKH Ha yacToTe f (1b);
Gy ycuneHue KaaMOpOBaHHOM U3MEPHUTEIbHON aHTEHHBI HA yacToTe f (1bn);
f: ugacrota uznyuenus B oonactu OoB (MI'm);

d: paccrosHHe (M) MEXIYy IMEpeNarolieii aHTCHHOH U KalMOpPOBaHHOW HM3MEPHUTEIbHON
AHTEHHOM.

3.33 MeToa 3aMeleHus

Jlyis 3TOr0 MeToJa MCHONb3YyeTcs KaTuOpOBaHHAs 3aMeIlarolias aHTeHHA W KaJIMOPOBAHHBIN TeHEpartop,
HMCTOYHHUK UCIBITATEILHOTO CUTHAJIa HACTPAaUBaeTCs Ha TOT ke npuHUMaeMblii curaain OoB (moapobHoCcTH —
cm. B myomukaruu CUCIIP 16-2:1996-11).
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Ipunoxenue 14

IIpumenenue Pexomengauuii MCI-R SM.1540 u MCI-R SM.1541

Ot O6H_[I/IC MAacCKH BHCIIOJIOCHBIX I/ISHy‘ICHI/Iﬁ MIPpEAHA3HAYCHBI IJId UCIIOJIB30BAHUA B AIBYX CllydasX:

— 3a MpeaeliaMy MOJIOCKI, MPUCBOCHHON CHCTEMe, Il KOTOpo# paccMarpuBarotcs OoB u3nyueHus,
HO B TIpeJienax MoJIOChI, paclpeieIeHHOH ci1yx0e, B KOTOpoil paboTaeT TaHHasl CHCTEMa; U

- B IIpeleNax CMEXHBIX pacIlpeleleHHbIX mnojoc vactoT. B Pexomenmamuu MCO-R SM.1540
COJEP>KUTCSI PYKOBOJCTBO JUIS CIIydasl M3JIyu4eHHH, KOTOPBII 04eHb ONM3KH K IPaHULIAM CyMMAapHOil
MPUCBOEHHON TMOJOCHI 4acToT, M ubM OoB wu3nMydeHHs MoOmajalOT B CMEXHYIO IOJIOCHI,
pacrpeieNicHHY 0 OpyToit ciayxoe.

OTO0 noKa3aHo Ha pucyHke 48.

PUCVYHOK 48

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

CMerxHast Toyoca, pacnpeacicHHas Honoca, pacnpeaeieHHas cny)KGe, CMerxHast Toyoca, pacnpeaciaCHHas
JIpyToii ciryx0e B KOTOpOIf paboTaeT cucrema JIpyTOii ciryx0e
T T
Pexomennamst | Her OoB | Pexomenmanms
Pexomennanun MCD-R SM.1541] npeenoB  [MCD-R SM.1541 Pexomenanuu
MC3-R SM.1541 \ \ MCD-R SM.1541
P ITonoca ‘ ITonoca ‘ Iomnoca 1
MC3-R SM.1540 > > >
pacrpenencHHas } pacmpeneneHHas } pacmpeneneHHas MC3-R SM.1540
CITyTHHKOBOH | CITyTHHKOBOH | CITyTHHKOBOH
cucTeMe ‘ cucTeMe ‘ cucTeMe
CymMMapHast IpUCBOCHHAS Ananazon wactor
1I0JI0CA CUCTEMBI

Ipumeuanue 1. — YxazanHble B HacTosnleil Pekomenanuu usnydenns B oonactu OoB nmpuMeHNMBI OT Kpas CyMMapHO#
TIPUCBOEHHO MOJIOCH 10 Havasa 00IacTH MOOOYHBIX H3ITydeHUH. SM.1541-48
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