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IIpeauciiosue

Pomp CekTopa paawioCBsi3W 3aKIIOYAeTCs B OOCCIICYCHUW PAIMOHATBHOTO, CHPABEAIHBOrO, S(PGEKTHBHOTO U
SKOHOMHUYHOT'O HWCIOJB30BaHUS PAJMOYACTOTHOTO CIIEKTPa BCEMHU CIY)KOaMU paiHOCBS3U, BKIIOYAs CITyTHUKOBBIC
CIy’XOBI, W TPOBENCHNH B HEOTPAHMYCHHOM YaCTOTHOM JHAlla30HE WCCIeJOBaHUH, Ha OCHOBAaHUH KOTOPBIX
MIpUHUMAIOTC PekoMeHmanmu.

BcemupHbIe 1 pernoHanbHbIe KOH(EPEHIINH PAANOCBA3M U acCaMOJIen pallOCBsI3U PH MOJIEPKKE HCCIIEA0BATEICKIX
KOMHCCHH BBITIOJIHSIFOT PErJIAMEHTAPHYI0 ¥ MOIUTHUYeCKyI0 (pyHKInu CekTopa paanocBsI3u.

IMouTHKa B 00J1aCTH NPaAB HHTEJLIEKTYaabHOI codcTBeHHOCTH (ITUC)

ITomutuka MCD-R B oOmactu IIMC wm3maraercs B oOmieil marentHod mnomutke MCD-T/MCO-R/MCO/MDBK,
ynomuHaemod B Ilpunmoxenun 1 k Pesomormm MCD-R 1. ®opmbl, KOTOpbIE BiajenbliaM ITaTCHTOB CIIETyeT
WCIIONIb30BATh IS ITPEACTABIICHNUS TATEHTHBIX 3asBICHUH U A€KIapaliil 0 JINIIEH3UPOBAHUH, TIPEJCTaBIICHBI 110 aJIpecy:
http://www.itu.int/ITU-R/go/patents/en, rae Takxke coiepiarcs PyKOBOASIINE MPUHLHIBI MO BHITOJHCHUIO OOLICH
nateaTHOU omutukd MCO-T/MCO-R/MCO/M3IK u 6a3a nanHbIX nateHTHON MHpOopMarmm MCO-R.

Cepuu Pexomenaanuii MCI-R

(TIpencrasieHs! Takxe B OHIIAHOBOM opme 1o aapecy: http://www.itu.int/publ/R-REC/en)

Cepus Ha3Banue

BO CnyTHHKOBOE PagHoOBEIIaHue

BR 3anuch 171 NPOU3BOJACTBA, apXUBHPOBAHUS M BOCIIPOU3BEICHU; IUICHKH ISl TEJICBUICHUS

BS PanuoBemarensHas ciayx0a (3ByKoBasi)

BT PangmoBemarensHas ciayx0a (TelneBU3HOHHAS)

F dukcupoBaHHas ciryx0a

M [ToxBMXHBIE CITYKOBI, CITy)0a pagnoopeIeNeH s, TFOOUTeNbCKas Ciryxk0a U OTHOCAIINECS
K HAM CITyTHHKOBBIC CITY>KOBI

P Pacnipoctpanenue paguoBoIH

RA Panuoactponomus

RS CucTeMbl TUCTAaHIIMOHHOTO 30HIUPOBAHHS

S ®dukcupoBaHHas CITyTHUKOBas CIIyX0a

SA KocMmudeckue mpuMeHEeHUs ¥ METEOPOIIOTHS

SF CoBMECTHOE UCITOJIb30BaHKE YACTOT M KOOPAMHALIUS MEXy CUCTeMaMu (MKCUPOBAaHHOI
CIyTHUKOBOH CITy>KObI U PUKCUPOBAHHOI CITy>KOBI

SM YnpasJiieHHe HCIOIb30BAHHEM CIIEKTPA

SNG CryTHHKOBBIN cOOp HOBOCTEH

TF [Tepenaua curHasoB BPEMEHHU U 3TAIIOHHBIX 4aCTOT

\Y CrnoBaphb 1 CBSI3aHHBIE C HIM BOIIPOCHI

Ilpumeuanue. — Hacmoswasn Pexomenoayuss MCO-R ymeepoicdena na aneautickom sizbike
6 coomeemcmeuu ¢ npoyedypou, uziodicennou 8 Pesontoyuu MCO-R 1.

Onexmponnas nyoruxayus
XKenesa, 2016 1.

© ITU 2016

Bce npaBa coxpanenbl. Hu ojiHa U3 yacTeii TaHHOU MyOIMKAIIMK HE MOXET OBITh BOCIIPOU3BEIEHA C TIOMOIIBIO KAKUX OBl
TO HU OBUTO CPECTB 6e3 MPeBaApUTENHLHOTO MUCBMEHHOTO pasperenus MCD.
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PEKOMEHJALIUA MCD3-R SM.1541-6%*

HexenarebHble U3J1y4eHHs B 00J1aCTH BHENOJIOCHBIX U3JIYYeHHIH ™"

(2001-2002-2006-01/2011-09/2011-2013-2015)

Cdepa npumenenus

B Hacrosmiel PexoMeHmau mpUBOASTCA mpeaensl BHenmonocHsIx (O0B) m3nydeHuit s nepeaaTdukos,
pabortaromux B ojtocax 9actot ot 9 k' mo 300 I'Tm.

KiroueBble cioBa

HexenarensHbie H3JIyUCHUA, 00J1aCTh BHEITOJIOCHBIX H3J'Iy‘leHPH?I, Opeacibl PI3J'Iy‘ICHHfI.

Accambies paguocBsizn MCD,

yuumbwledast,

a) yro Pexkomenmanums MCD-R SM.329 "HexenarenabHble HW3Ay4YeHHss B 007acTH  MOOOYHBIX
n3nydeHuil" xacaercst S(QQEKTOB, HM3MEPEHUH M OrpaHHMYCHHH, KOTOPBIE JOJKHBI HPUMEHSTBCS K
HEXXENaTeNbHBIM H3IyYeHUSIM B 001aCTH MOOOYHBIX H3ITy4eHHH;

b) yro Pexkomenmaimu MCO-R SM.329 u MCD-R SM.1539 comepskar yka3aHus IO OIPEICICHUIO
rpaHuibl Mexay obnactssmu BHenojocHbIX (O0B) m moOOYHBIX M3Iy4YECHUWI B paglo4acTOTHOM CIIEKTpE
nepeaBaeMoro CHrHaa,;

C) 910 paccMorperue oomacti O0B n HeoOX0MMMOH MUPHHBI TTOJIOCH BKITIOUEHBI, TT0 HE0OXO0IUMOCTH,
B Pexomennamio MC3-R SM.328 "CriekTpbl B IMPHUHA MTOJIOCH U3ITYYCHHA';

d) YTO HCKCIIATCIbHBIC U3IYUCHUA BO3HUKAIOT IOCJIC TOI'0, KaK NMEPEAaTINK BBCICH B IKCIIITyaTallulO U
MOTYyT OBITh CHUKEHEI 33 CUET COOTBETCTBYIOILICTO IPOCKTUPOBAHNS CUCTECMBI,

e) 9YTO mpeAenbl m3nydeHnd B oOmactm OOB  ycmemHO WCHONB3YIOTCS B KavyecTBE MeEpHI
TOCYJapCTBEHHOT'O MM PETHOHAILHOTO PEryJMpoBaHUsl B 0O0JNAcTsX, TJe HaOIIofaeTcs OYeHb BBICOKAs
IUIOTHOCTh HCIOJBb30BAaHUsSI CPEACTB pAaIMOCBA3M; TaKWE TMpelenbl, KaK MpaBWIO, ONpPEACISIoTCS B
COOTBETCTBUU C KOHKPETHBIMHU M NOJPOOHBIMU MECTHBIMH TPEOOBAaHUAMHU Ul COBMECTHMOCTH C OPYTUMH
CHUCTEMaMU,

f) YTO TeM HE MEHee Ui KaXJIOH CIyKObl HEOOXOIUMO ONPEACITUTh OTPAHHMYCHHOE KOJIHUYECTBO
mpenenoB u3nydeHnid B obmactu OoB u3 Oonee oOmmx mpezenoB, MUPOKo ompeneneHHx MCI-R s
nsnydeHuit B obnactu OO0B, kak mpaBHJIO, OCHOBaHHBIX Ha OTHOAIONICH HAaWMEHee CTPOTHX IPEJENIOB
BHETIOJIOCHBIX M3JyYCHHUH, OMIMCAHHBIX BHIIIE B I1. €) pasjeiia yuumoléds,

)] 4TO, KOTJa MPHCBOCHHUS YacTOT OCYLIECTBISIOTCS bropo paamocessu (BP) B coorBercTBUE €
IMpunoxenuem 4 Perinamenta paanocssisu (PP), HeoOxoquMast ITUPUHA MOTOCHI U3ITYYCHUSI C OJJHOM HECyIIeH
OIIpENEIACTCA YYaCTKOM ITOJIOCHI YaCTOT, KOTOPAsl BBIIEIICHA,

h) 4qTo H€06XOZ[I/IMa$I rpUHA OJIOCHI, OIIPEACIICHHA B HpI/IJ'IO)KCHI/II/I 4k PP, OTHOCHUTCH K Iepcaaydc ¢
OHHOﬁ Hecymeﬁ, U MOXET OBbITh HerHMGHHMOﬁ B CJIy4dac CUCTEM C HECKOJbKUMH HECYIINMU,

Jannas Pexomenaanus qo/kHa ObITh TOBEACHA 10 cBeaeHus 4-i, 5-i, 6-if u 7-ii MccnemoBaTenbCKUX KOMUCCHI 1O
paauocBs3y.

*%
B 2019 roay 1-1 HccnenoBaTenbckass KOMUCCHS 1O PAJMOCBA3M BHECTA MOMPABKU PEAAKIIMOHHOTO XapakTepa B
HacTosIyro PekoMeHnamuio B cooTBeTcTBUH ¢ Pesomonueit MCO-R 1.

*kk v
Hecmotpst Ha TO, 4To B 0o6nacti OOB, kak mpaBuilo, MPeBalIMpPyIOT BHEMOJIOCHbIE M3JIyYCHUs, B HEH MOTYT TaKXe
BO3HHKaTh M MMOOOYHbIE M3Ty4YeHHs. BaKHO OTMETHTB, 4TO MpeJIesbl, ONpe/ieieHHbIe B HacTosed Pekomennarmy,
OTHOCSTCSI KO BCEM HEXENaTeIbHBIM U3ITydeHusiM B oosact O0B: 1 BHENONIOCHBIM, 1 TTOOOYHBIM.
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npusHaeas,

gto B PP OIIpeACJICHBI CJICAYIOINEC TCPMUHBI.

HexenareabHble U3J1ydeHUsA

"1.146 HeXeNnaTeabHbIe M3TyIeHH ™. COCTOSAT M3 TOOOYHBIX M BHETIOJIOCHBIX H3IYICHHM."

ITo6ouHoe u3TyyeHue

"1.145 noboynoe usiydenue™. Hziyuenue Ha 4aCcTOTE WM HA YaCTOTaX, HAXOMAIIUXCS 3a IMpeaeaMu
HEOOX00UMOU WUPUHBL NOJIOCHL YACMOM, YPOBEHb KOTOPOTO MOXET OBITh CHWXKEH 0e3 yimepba s
COOTBETCTBYIOIIEH nepenaun coodmeHni. K moOoYHbIM M3TyUYeHHUSIM OTHOCSATCS TADMOHUYECKHE U3TYUeHUs,
Mapa3uTHBIC U31YyYeHUst, TPOAYKThI HHTEPMOIYJIAIUHU U YaCTOTHOTO IPe00pa30BaHusl, HO K HUM HE OTHOCSTCS
6HeNnolocHble usnyvenus."

BHenoJsocHoe HU3JIyueHue

"1.144 6HENONOCHOe u3nyueHue™®. H3nyuenue Ha 4YACTOT€ WJIM Ha YacTOTaX, HENOCPEICTBEHHO
NPUMBIKAIONIAX K HeoOX00UMOU wiupuHe NOAOCbL 4acmom, KOTOPOE SBISETCS Pe3yabTaToM IIporecca
MOYJISIIIAN, HO HE BKIIIOYACT HOOOUYHBIX U3TyYeHUll."

IIupuna 3aHUMAaeMOi 110J10CHI

"1.153 wiupuna 3anumaemori norocwl: lllupuHa TakoW NOJOCHI YacTOT, 33 HW)KHMM U BEPXHHM
npeaesaMu KOTOPOH Kaxaast U3 U3JTy4aeMbIX CPeOHUX MOWHOCMell PABHSIOTCS ONIPE/IeICHHOMY IPOLEHTY /2
OT BCEH cpedneti MOWHOCMY TAHHOTO U3TY4YEHUSL.

Ecmm B xakoii-mnb6o Pexomenmammum MC3-R He oroBopeHO MHade AT COOTBETCTBYIOMIETO
Kaacca uznyvenus, To 3HadeHne B/2 ciemyer opath paBaeM 0,5%."

Heo6xoaumasi IUPUHA MOJIOCHI

"1.152 Heobxooumas wupuna nonocsl: lluprHa MONIOCK 4acTOT, KOTOpas JAOCTaTOYHA IPU JaHHOM
Knacce u3nyyenus sl 00eCIedYeHUs Mepefadyn cooOIeHUI ¢ He0OXOAUMON CKOPOCTBIO M KayeCTBOM IIPH
OIIpEJeNCHHBIX YCIOBHAX."

IIpucBoenHasi MoJjI0ca 4acTOT

"1.147 npuceoennas nonoca yacmom. llomoca 4acTor, B mpenenax KOTOPOH pPa3pemieHo u3nyyeHue
CTaHIIMY; MIMPUHA 3TOU TOJOCHI YacTOT paBHA HE0OXOOUMOU WUPUHE NOAOCHL YACMOMm TUIIOC YIABOCHHAsS
a0CONIIOTHAST BEITUYHMHA OONYCHMUMO20 OMKIOHeHUs wacmomol. JIns xocmuueckux cmanyuii PUCBOSHHAS
II0JIOCA YaCTOT BKITIOYAET YABOSHHYIO MAaKCUMAIBHYIO BETMYUHY JOITIIEPOBCKOTO CIBUTA YaCTOTHI, KOTOPBIN
MOXET HaOII0aTHCS TI0 OTHOIIEHUIO K JII000H TOUKE 3eMHON TTOBEPXHOCTH. "

IIpucBoenHast yacrora

"1.148 npuceoennasn yacmoma. CpelHsisl 4acToTa MOJIOCHl YacTOT, IPUCBOCHHOW cmaHyuu."
ommeuas,
a) yto B Pekomenmaninn MC3O-R SM.1540 nononHATENBHO pacCMaTPUBAIOTCS CITyYan HeKelaTeIbHBIX

u3nydeHui B oonactu O0B, momaronmx B CMEXKHBIC PACIPEICICHHBIC [TOJIOCH YaCTOT;

b) YTO HCCem0Banus, Tpedyembie Bompocom MCD-R 222/1, yrBepkaeHHBIM AccaMmObiieeit paaroCcBsI3u
2000 roma, MoryT umMeTh (popMaabHOE U CYIIECTBEHHOE BIMSHAC HA OCHOBHEIC ONPE/ICIICHUS, UCIIOIb3yeMbIe
B HacTosIei Pexomennaruu. B 6y ayrieM MoxeT moTpeboBaThCsl IEPeCMOTPETh HACTOSIIIYI0 PekoMeHaanuio,
C TeM YTOOBI OTPA3UTh PE3YJIbTATHI ATUX UCCIICOBAHUH,
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pexomenoyem,

1 TepMHHOJIOTHA M ONpPeIeIeHUs

4TO CJICAYCT UCIIOJIb30BaTh CICAYIOMMEe TCPMHUHBI U OIIPCACIICHUA .

1.1 O06s1acTh MOGOYHBIX H3JTyYeHHii!

(u3nydeHus): nUama3’oH 4acToT 3a mpeaenamu obmactu O0B, B kOTOpOH, Kak MPaBHIIO, MPEBATHPYIOT
MTOOOYHBIC U3ITYICHHUS.

1.2 O6aacts OoB!

(u3nmydeHus): Muamna3oH YacToOT, JISKAIIMi HETOCPEICTBEHHO 32 HEOOXOAMMON IIUPUHOW TOJOCHI, HO B
KOTOPBIH HEe BXOIUT 00JIaCTh ITOOOYHBIX H3IYICHHH, B KOTOPOH, KaK MpaBuiIo, peBanupyoT OoB m3mydeHus.

1.3 dBsd u dBasd

dBsd: menubenbl OTHOCHTENIFHO MAKCHMATBHOTO 3HAYCHHS CIEKTPANbHOW TUIOTHOCTH MoimHocTH (pSd) B
mpenenax HeoOXOAMMOM MIMPHHEI MOJ0CHL. MakcuMansHOe 3HaueHHe PSAd clydafHOro CHUrHaia HaXOIWTCS
IyTEM ONpPENEICHIS CPETHEH MOIIHOCTH B ATAIOHHOM TOJIOCE YaCcTOT, KOT/Ia ATa dTAJIOHHAS I0JI0Ca YacTOT
pa3Melniaercs TaK, 4YTo pe3ysibTaT MaKCUMAJIeH. DTalIOHHAS TI0JI0Ca YaCTOT JIOJDKHA OBITh OHOM M TO K€ BHE
3aBUCUMOCTH OT TOTO, TJI€ PACIIOJIOKEH €€ IICHTP, U SBJIAETCS TaKOH, Kak onpeseieHo B 1. 1.6.

dBasd: menmbenbl OTHOCHUTEIBHO CpeaHero 3HaueHus PSd B mperenax HEOOXOMMMOW MIMPHUHBI MOJOCHI.
Cpennee 3HaueHwe PSA CiIydalflHOTO CHTHANA HAXOJMTCS IYyTEM OIpPEIEICHUs CpeAHEHl MOIIHOCTH B
ATAIOHHOH MOJIOCE YaCTOT M YCPETHEHHS Pe3yJIbTara o He0OX0IUMO IMPUHE MOJIOCH. DTaIOHHAS M0JI0Ca
JacTOT SBIIIETCSA TaKOH, Kak ornpeaesneHo B 1. 1.6.

14 dBc

Jeunbenpl OTHOCHTENFHO MOLIHOCTU HM3JIyYeHHS HEMOAYJIMpPOBaHHOW Hecymledl. B Tex cmywasx, korma
HECYIEH 4acTOThl HET, HAIIpUMep B HEKOTOPBIX CXeMax LU(POBOM MOAYIALMH, I/I€ HECYILYIO HEBO3MOXKHO
W3MEPHTh, JTAJIOHHBIA YPOBEHb, IKBHBaJICHTHBIH OBC, 3T0 — ab OTHOCHTENBHO MOIIHOCTH CpEIHEH
moiHocTH P,

1.5 dBpp

Jermmbenb OTHOCUTENBHO MAKCUMATHBHOTO 3HAYSHUS MTUKOBOH MOIITHOCTH, U3MEPEHHOM C dTAJIOHHOM TI0JI0COU
4acTOT B MpeeNiaX 3aHUMAeMOM MOoI0CkH 4acToT. [IMKoBast MOIIHOCTH BHYTPH MOJOCH! BBIPAKAETCS B TOM kKe
caMoOM 3TaJOHHOM MOJIOCe YacTOT, YTO M NMUKOBas MOIIHOCTh O0B. M BHYTpHUIONOCHBIC, U HEXeIaTeIbHbIE
M3ITYYCHHSI JTOJDKHBI OTICHUBATELCS B TIOHATHSX MUKOBBIX 3HAYeHUH. [T pagroIoKaTOpOB dTAIOHHAS MTOJIOCa
4acTOT JIOJIKHA BEIOUPAThCS B COOTBETCTBHU ¢ Pexomennarmerr MCD-R M.1177.

1 Tepmunsr "o6macts O0OB" 1 "061macTh OGOUHBIX M3TyYEHHH" BBEIEHBI ISl TOTO, YTOObI HCKIIOUHTH HEKOTOPBIC
MPOTUBOPEYHS, CYIIECTBYIOLIHE CETOMHS MEXAY, C OJHOM CTOPOHBI, ONpEAETICHHS TEPMHHOB ''BHEIOJIOCHBIC
n3nyuenns” u "nodounslie nanyuenus” B Cratee 1 PP, 1, ¢ Apyroit cTopoHsl, peabHBIM UCIIOIB30BAaHHEM TEPMUHOB
u3 [punoxenus 3 k PP, nepecmotpennsix BeemupHoit kondepennueii paauocssisu (Ctamoya, 2000 r.) (BKP-2000).
Ipenensr O0OB n moOOYHBIX NM3Ty4YeHHH, COOTBETCTBEHHO, IIPUMEHSIIOTCSI KO BCEM HEKEJIATEIbHBIM M3TY4YCHHUSIM B
obsactsx O0B 1 MoOOYHBIX N3ITyUCHHUH.



4 Pex. MCJ-R SM.1541-6

PUCYHOK 1
Jranonnas kpusas 0 dBsd (a) MakcumanbHoe 3HaueHue psd

Jranonnas kpusasi 0 dBasd (b) cpennee 3nauenue psd

— _
k=]
[%2]
o
L k=)
= 2
9 Qo
g =
= =
o )
g g
1 Cpennsis o
§ MOILHOCTb 2
E &
[<¥
3 )
=
Yacrora Yacrora
a) Konmernmust MakcumansHOw PSd b) Konuerust cpemreii psd
SM.1541-01
PUCVYHOK 2
Jranonnas kpusas 0 dBpp, MakcumMajbHOE 3HAYeHHEe THKOBOI MOLIHOCTH
= A 3
5 | —
% ple~] ’
[}
s| 5§
= g 2
= 5 =
2| £%
S = s
= B o
: £ o SraloHHAS Kpusas nukoBoii
= 2, ) roJjioca MOIIHOCTH
2 o &
£ = ©
g = =
§ 3 z Kpusast cpenueit
S 3 MOIIIHOCTH
E 2
[} E
=
5 y
g KoHuemms mMKoBoi MOIIHOCTH
2
=)
o
SM.1541-02
1.6 ITajIoHHAs 10JI0CA YACTOT

[IupuHa MOJIOCH YacTOT, HEOOXOAUMAs I OJHO3HAYHOTO OIPENCIICHUS MPEIEIOB U3JyYeHUsI B 00JIacTH
Oo0B. Ecnu 3TanonHas mojioca 4acToT He yKa3aHa SIBHO IOCPEJCTBOM IIpeleNioB u3nyueHus B oonactu O0B,
OHa JIOJDKHA COCTaBJIATH 1% OT HEOOXOaUMOU IMMPUHBI MOJIOCH. I pagroIoKaTOpOB dTATIOHHAS IOJI0ca
4acTOT JI0JIKHA OBITh BBIOpaHa B cooTBeTCTBUU ¢ Pexomenanueit MCD-R M.1177.

1.7 IIupuHa M0JI0CHI H3MepeHn

[luprHa MONIOCH YacTOT, KOTOpas TEXHWYECKW IPHUTOJHA JUIS BBHITONHEHWS] U3MEPEHWH Ha KOHKPETHOH
cucreMe. B 0OBIYHBIX CIIEKTpOaHAIM3aTOpax OHA, KaK MPaBHIIO, HA3BIBAETCS pa3perraonieil CrrocoOHOCTHIO
T10 TI0JIOCE MPOITYCKAHMUS.

[NPUMEYAHUE 1. — [llupuxa nmosockl B3MEPEeHHH MOKET OTIHYATHCS OT STAIOHHOM ITOJIOCHI 9YaCTOT, IIPH YCIOBHH, YTO
pe3yJbTaThl MOTYT OBITH IIPE0Opa30BaHbl B TpeOyeMyI0 STATOHHYIO [OJIOCY YacTOT.
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1.8 psd

B Tekcre HaCTOHH.Ieﬁ PCKOMGH,Z[aLIHI/I de — 9TO CpCAHsAA MOIIHOCTL B STAJIOHHOM II0JI0CE YaCTOT.

1.9 CpeaHsisi MOIITHOCTD

MOIIHOCTh, MHTETPUPOBAHHAS B OIPEICSICHHON MOJIOCE YacTOT C MCIOJIb30BaHHEM H3MepeHuid PSd wiu
9KBUBAJIEHTHOTO METOAA U3MEPECHUH.

1.10 CpenHsisi MOIIHOCTD 10 COCETHEMY KAaHAJLY

MoIHOCTb, HHTErPUPOBAHHAS B IIOJIOCE YACTOT KaHAJA, COCETHETO OTHOCUTENIBHO 3aHMMAaeMOro KaHaja, ¢
HCTIOJIb30BaHUEM M3MEpeHU psd WM SKBHBAJCHTHOTO METOJa H3MEPEHHI.

1.11 IInkoBasi MOIIHOCTH

MomHOCTh, U3MEpEHHasI MPU MTOMOIIX MUKOBOTO JIETEKTOPa MCIOIL30BaHUEM (PIIIBTpa, MHpUHA U (popma
MOJIOCHI MPOMYCKAaHMs KOTOPOTO AOCTAaTOYHA JJIsl IPOIYCKaHUs MOJ0Chl CUTHAA.

1.12 IInkoBast MOIHOCTB IO COCEHEMY KAHATY

ITuxoBas MOINHOCTH, UBMCPEHHAA B I10JIOCC YaCTOT KaHajla, COCEAHET0 OTHOCUTCIILHO 3aHUMAacMOI'0 KaHajia,
C UCIIOJIB30BAHUEM CIICIMAJIBHOT'O KaHAJIbHOI'O (I)I/IJ'IBTpa.

1.13 CymMapHasi IPHCBOEHHAs 110JI0CA YACTOT

CyMMa CMEXHBIX MPHUCBOSHHBIX MOJIOC YacTOT ISl CHCTEMBI, COOTBETCTBYIOIIas JaHHBIM [Ipumoxkenus 4 x
PP, npeacrasnennas B bP u yTBepxkAcHHAs aIMUHACTpALUEH CBS3H.

[NPUMEYAHUE 1. — 111 KOCMHYECKHX CIy»)KO, TNle CHCTEMBl MMEIOT HECKOJIBKO TPaHCIOHACPOB/TIEPEIaTINKOB,
KOTOpBIE pabOTaIOT B CMEXKHBIX IIOJIOCAX YAaCTOT, Pa3/ECICHHBIX 3aIIMTHBIMU MHTEpBaJaMi, CyMMapHasi IPHCBOCHHAS

I0JI0Ca YacTOT JOJDKHA BKIIOYAaTh B ceOs 3alMTHBIE MHTEPBAIbl. B Takux ciydasx, 3alIUTHBIE WHTEPBAIbI JOJDKHBI
COCTaBJISITh HEOOIBIION TIPOLIEHT OT MIMPUHBI NTOJIOCH U3IYYEHUs TPAaHCIIOHAEPa/IepeIaTIHKa.

1.14 IIIupuHa cyMMapHOH NPUCBOCHHOM 110JIOCHI YACTOT

[ITupyHa CyMMAapHOM NPUCBOEHHOM MOJIO0CHI YaCTOT.

2 IIpumeneHue onpeneaeHuit

YTO MPU UCTI0JIb30BAHUM HACTOsIIEH PekoMeHaumu cieayeT pyKoBOICTBOBATHCS CIIEIYIOIIHNM:

2.1 N3ayvenus B o0aactu OoB

JIroOoe m3mydeHue 3a npenenaMu HeoOXOAUMOW MIMPHUHBL MOJIOCH], KOTOPOE BO3HUKAET B JUANa3oHe 4acToT,
OTIEJICHHOM OT NPHCBOCHHOW 4acTOTHI M3NMy4yeHus: mMeHee deM Ha 250% HeoOXoAMMOW IIUPUHBI IOJIOCHI
W3JTY4eHUs], KaK [PaBUiIo, OyJeT CUNTaThCs u3lydeHrneM B oomactu OoB. OqHako muprHa 3TOro pazHoca 1o
4acTOTE MOXET 3aBUCETh OT THUINAa MOJYJSAIMH, MAaKCUMAaJIbHONW CKOPOCTH NEpeAayd CHUMBOJIOB B Cilydae
nupoBOM MOAYJSALMM, THUNA IepelaTiuka M IapaMeTpoB YacTOTHOM KoopauHaumu. Hampumep, mns
HEKOTOPBIX CHCTEM C IHM(PPOBON, MIMPOKOIIOIOCHON MM UMITYJIBCHON MOIYJSIINEH MOXKET MOoTpeboBaThCs
BBIOpATh MHOW pa3HOC 110 YacTOTe, OTINYaromuics oT koadduuenrta 250%.

HenunuelinocTn mepenaTdrka MOTYT TaK)Ke PACIIUPUTH BHYTPUTIOIOCHBIE KOMITOHEHTHI CUTHANA, BRIBOJIS MX
B IIOJIOCHI, OTHOCSIIMECS K auana3oHaMm uactor O0B, ommcanusiM B [Ipumoxxenuu 1, m. 1.3. Kpome toro,
myMoBasi OOKOBasi T0JI0Ca TeTEpPOAMHA MEpeJaTuMKa TaK)Ke MOXKET MPOCTUPATHCA B JMAMa30H 4YacToT,
ormucanubid B [Ipunoxennu 1, n. 1.3. [ockoiabKy U30IUPOBATh U3ITYYCHHUS MOXKET OKa3aThCsl HEBBITIOJTHUMO
Ha TPaKTUKe, X YPOBEHb OY/JET YUUTHIBATHCS TPU U3MEPEHUH MOITHOCTH BHETIOJIOCHBIX W3ITYyUYEHHH.
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2.2 H3ziayyeHus B 00JaCTH MOOOYHBIX M3JTydeHHI

B Ttekcre Hactosmed PekoMmeHmanmu Bce M3ITydYeHHMs, BKIIOYAs MPOXYKTHl MWHTEPMOAYIISIMHU, TPOILYKTHI
peoOpa30BaHus U MMapa3UTHBIC U3ITyYEeHHs, KOTOPBIE IIPOSBIIAIOTCS Ha YaCTOTAX, OTCTOSIINX OT HEHTPAIBHOM
4acTOTHl m3nydeHus: Ha 250% u Gornee HEOOXOAMMOI HIMPUHBI TOJOCHI M3JIyYEHHUs, KaK MpaBWiIo, OyayT
CUUTATHCS U3NMYyUECHUSAMH B 001aCcTH MOOOYHBIX M3NTydeHni. OHAKO MIMPHHA 3TOTO pa3HOca 110 YaCTOTe MOKET
3aBHCETh OT THIA MOAYJISILINY, MAaKCHMaJIbHOW CHMBOJIBHOM CKOPOCTH B CiTydae I(POBOI MOTYIIAINH, THITA
nepeaTiuKa ¥ MapaMeTpoB YacTOTHOH KoopAWHAIMU. Hampumep, Ui HEKOTOPBIX CHUCTEM C IU(PPOBOH,
LIMPOKOTIOJIOCHOM MIIM UMITYJIBCHOH MOIYJISIINEH MOXKET OTpeOoBaThCsl BRIOpAaTh HHOM pa3HOC MO 4acToTe,
oTnuyaronuiics ot kodguruenta 250%.

J1s MHOTOKaHANBHBIX TEePeNaTINKOB/TPAHCIIOH/IEPOB MM TIePEAaTINKOB/TPAHCIIOHACPOB C HECKOIBKUMHU
HECYIIMMH, B KOTOPBIX C BBIXOJAa OKOHEYHOI'O YCUJIUTENS WIM aKTUBHOW aHTEHHBI MOXKET OJHOBPEMEHHO
repeaBaThCsl HECKOJIBKO HECYIINX YacTOT, IIEHTPaIbHasl 4YacTOTa U3NyUeHUs OepeTcs paBHOW IEHTPaTbHON
gacToTe JM0O IIUPHHE IIOJIOCHI, BBINEICHHOW CTAaHIWHW, JHOO IIHPHUHE TOJOCHI  HM3JIyYeHUS
TepeaaTuynKa/TpaHCIIOHAepa 0 YPOBHIO —3 b, mpudeM BRIOWpaeTCs MEHBIIIEE U3 ITUX JIBYX 3HAUCHHA.

2.3 Heo0xogumas mupuna moJiocsbl u 0daacts OoB

JInst  y3KOMOJIOCHBIX —WJIM  IIMPOKOIOJIOCHBIX — M3dydeHHd (Kak ompemesnieHo B PexkoMeHmanuu
MC3-R SM.1539), mmpuny obmactu O0B ciexyer onpeaensts mo Tabuure 1.

TABJINIIA 1
Hauano u xonen o61actu OoB
Pa3Hoc 1o yacTore Mex
Ecnn HeoOxonumas | Casur () navasa odonactu OoB o Y
. HEHTPAJIbHOI YaCTOTOI
Tun u3ayyenust IIAPHHA MOJIOCHI OT HEeHTPa He0OXO UM O N
) U TpaHueil MoGoYHbIX
B~ paBha: IIMPUHBI M10JIOCHI N
U3JIydeHuit
Y3konojocHOe < B (cm. 0,5 Bn 2,5B.
[Mpumeuanue 1)
OObIYHOE ot BL 1o By 0,5 By 2,5 Bn
[upoxkomnonocHoe > By 0,5 Bn Bu+ (1,5By)

IMPUMEYAHMUE 1. — Korma By < B, npu ugactotHbIX pazHocax mexnay 0,5 By u 0,5 B, pexomeHnmyercs BOAUTH
ocnabieHne HeXKeNlaTeIbHBIX N3TYICHUH.

[MPUMEYAHUE 2. — 3nauenus B u By npusenens! B Pexomennanmun MC3-R SM.1539.

2.3.1 M3aydyeHus c OAHOI Hecyleii

Bennunna HE0OXOAMMOW INMMPUHBI TIONOCHI, KOTOpas JOJDKHA HCIOJIb30BaThCS MJisi MPOBEPKH TOTO,
COOTBETCTBYET JIM M3JIydeHHE C OJHOM Hecymied mpenenam B oOmactu OoB, u nomkHa coBmagaTh C
BEJIMYMHOM, KOTOPYIO OpraH, OCYIIECTBIISIOIINN MPUCBOEHUS 4YacToT, IpeicTtaBuwi B bP B coorBercTBHU €
[Ipunoxxenuem 4 x PP.

HCKOTOpLIe CHUCTCMBI OIPCACIAOT MACKY OoB B CAVHUILIAX HIUPUHBI MOJIOCHI KaHajla WKW KaHaJIbHOI'O
pa3Hoca. Ot JAAaHHBIC MOT'YT HUCIIOJIB30BATHCA KAK 3aMCHA 3HAYCHUIO HeO6X0,HPIMOI>i HIMPUHBI IIOJIOCHI, IIPpHU
YCJIOBHUHM, YTO OHH YKa3aHbl B PGKOMCHJIaIII/ISIX MCH3-R wnmm B COOTBCTCTBYIOIINX PETUOHAJIBHBIX HIIU
HallMOHAJIBHBIX PETJIaMCHTAXx.

2.3.2 MH3aydeHus ¢ HeCKOJIbKUMH HeCyIIUMH

[lepenaTanku/TpaHCTIOHAEPHl C HECKOJIBKMMH HECYIIUMH — 3TO TaKHe IepeAaTINKH/TPAaHCTIOHACPHI,
B KOTOPBIX C OKOHEYHOT'0 YCHUJIMTEISI HJIM aKTHUBHOM aHTEHHBI MOYKET OTHOBPEMEHHO Nepe1aBaThCs HECKOIBKO
HECYIIHX.

Jis cucTeM ¢ HECKOJIBKMMH HECYIUMH O0JIACTh BHETMONOCHBIX m3nmydeHuit (O0B) momkHa HaunHATHCS Ha
TPaHMIIAX CYMMAapHOW TMPHCBOCHHOW TMOJOCH 4acToT. J[JIT CIYTHHKOBBIX CHCTEM HEOOXOauMas IMHpPUHA
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MOJIOCHI, HcToyib3yemasi B Mackax O0B, mpusenena B [Ipunoxenun 5 k Hactosmied Pexomennanmu, a as
onpenenenns mupuasl O0B, oHa moKHA OBITh MPUHATA PABHOW MEHBIIEMY 3HAYCHHIO W3 IIMPUHBI TTOJIOCH
TPaHCIIOHEPA 110 YPOBHIO 3 1b U CyMMapHOM IPUCBOEHHOM T0I0CH YacToT (B IIpunokeHnn 2 MPHBEICHO
JIBa MIPUMeEpPa, MOKa3bIBAIOINNX, KAK paCCUMTATh Hayauo U KoHel oogactu OOB st cucteM ¢ HECKOJIbKUMU
HECYIIUMH, B KOTOPBIX UCTIONB3YETCS OJIMH UITH HECKOJIBKO TPAHCTIOHIEPOB HA CITyTHUKE).

I[J'IS[ KOCMHNYCCKHX CJ'Iy>K6 BBIIICTIDUBCAICHHOC OIPCACICHNUC HeO6XO,Z[I/IMOﬁ IIHUPUHBI ITOJIOCHI TPUMCHHUMO,
Korja BCC HECYIIME UJIM YaCTh U3 HUX MEPEAAOTCA OJHOBPEMCHHO.

24 O6cy:xnenue napamerpos dBsd, dBc u dBpp

24.1 Tlono:xkuTesbHbIE M OTPULATEIbHBIE 3HaKu A1 dBsd, dBc u dBpp

IMockonpky dBSd ompenensiercss Kak BeJNUYMHA, OTHOCSIIASACS K HEKOTOPOW ATAJIOHHOM CIEKTPAlIbHOM
IUNIOTHOCTH MOIHOCTH, 3HaueHne dBsd mmss OOB BwIpakaeTcss OTpHLATENBHBIM YHCIOM (Uit OOBIYHOTO
ciryyas, korma OoB psd mensIire, ueM dTajgoHHOE 3HaueHue). OIHAKO eCIU UCTIONb3yeTcs TepMuH "Ha () dBsd
menbie” win “ocnabnenne Ha () dBsSd”, To BenmumHa wu3nydeHus B obmactu OOB BbIpakaercs
MOJIOKUTETBEHBIM YHCIIOM.

ITockonbky dBC onpenessercs Kak BeJIMYNHA, OTHOCSIIASCS K HEKOTOPOW ATAIOHHON MOIHOCTH, 3HAYCHHE
st OoB dBC BeipakaeTcsi oTpuiarebHbiM urcioM. OJHaKo eciu ucmonb3dyercs tepmuH "Ha () dBc
menbine” wiu "ocnmabnenne Ha () dBC" To BenmumHa wuznyuenuss B obmactu OoB  BbIpakaercs
MIOJIOKUTENIBHBIM YUCIIOM.

IMockosnbky dBpp onpenensercss Kak BeIMYMHA, OTHOCSIIASACS K HEKOTOPOH MUKOBOW MOIHOCTH, 3HAYCHHUE
dBpp anst O0B BeIpakaeTcsi oTpuiaTeabHbIM YrcioM. OIHAKO €CiH MCIoJib3yeTcs TepmuH "Ha () dBpp
Menbie" wau “ocnmabnenune Ha () dBpp", To BenwuuHa wu3nydeHus B oOmactd OoB BeIpaxkaeTcs
TTOJIOKUATENBHBIM YUCIIOM.

B Tpunoxennn 3 onmcan crocob pazmerku oceit X u Y Ha mackax jaist dBc u dBsd.

2.4.2 CpaBnenue dBsd u dBc

IMockomeky y dBsd u dBC Toukm co 3uauenwem 0 ab pasnndHBl, OJHO M TO K€ YHCIEHHOE 3HAYECHHE,
BBIP@XKEHHOE B 1B, MOKET MPUBECTH K TOMY, YTO MPEIEIIbl M3y4eH s, BoipaxkenHble B dBSd, okaxyTtcs Goee
KECTKMMH, yeM Tpesesnl B dBC. Ha Bennuuny 3Toi pasHUIbl OyA€T BIUSATH BHIOpAHHAS STAJOHHAsK 110JI0Ca
gacToT. Takum 00pa3oM, TUII MACKH, STAIOHHYIO H0JIOCY YaCTOT ¥ 3HAYEHHSI MACKH JOJIKHBI YCTAHABIMBATHCS
COBMECTHO.

2.4.3 IlpakTnyeckoe npuMeHeHue npeaenaos dBsd, dBe u dBpp

[MpumeHenue npenenos, BbipakeHHbIX B 0BSd, Moxer okaszarbcs Ooijiee MPAKTUUHBIM ISl CIICAYIOLINX
MIPUIIOKEHUM!

— upoBas MOYJIAINS;
- (bopMaThl MOIYJSILUH, B KOTOPHIX HEBO3MOXKHO BBIMOIHUTH U3MEPEHHUE HECYIICH.

IMpumeHenue mpezenoB, BeipaxkeHHbIX B OBC, Moxer okasarbcst Gosiee MPAaKTHUHBIM JUIS CIICHYOIIAX
MPUIOKEHUM!

— aHaJI0TOBast MOTYJISIINS;
- CHEMaIbHBIE CUCTEMBI ¢ TU(PPOBOI MOIYIIALINEH;

— JIOTIOJTHUTEIIbHBIC TIPEJIEIIbl Uil NUCKPETHBIX U3JIy4YeHUH, coaepkamuxcs B obmactu OoB, xorma
CreKTpasibHas TUIOTHOCTh YKa3aHa B 3HaueHusx dBsd.

[IprMeHeHne MpeaenoB, BelpakeHHbIX B OBpp, MokeT okaszarbest Gosiee MPAKTHYHBIM JUTS CIEIYIOIINX
MPUIIOKEHUM!

- CricouaJIbHBIC CHUCTCMbI C HMHynBCHOfI MO,Hy.TISILIHeﬁ, HallpyuMEep paaruoJIOKAaTOPpbl U HCKOTOPBIC
CleaJIbHbIC AaHAJIOTOBBIC NIEPEAAIOIIME CUCTEMBI,
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3 MeTtoabl onpeaeneHusi COOTBETCTBHS U3/IyueHusi peneaam B odaactu OoB

4TOOBI IS ONPEAENEHUs] COOTBETCTBUS M3NIydeHHs mpenenam B obOmactu OoB mcmons3oBamnch METOABI
N3MEPEHHsI MOIIIHOCTH B CMEKHOM KaHaJle U KaHaJle II0CJIe CMEXXHOTr0, MIM METOJL clieKTpanbHoi Macku O0B,
onucanHble B [Ipunoxennn 1;

4 Ipenensl u3ayvennii B o6aactu O0B s nepenarynkos B guanasone ot 9 kl'u xo 300 I'T'u?

YTO CIEKTpalibHbIC MpEJIENbl, ONpeelieHHbIe B HacTosIeH PexoMeHauuu, NOMKHBI pacCMaTpUBaThCs Kak
ob1re mpeneisl, KOTOpEIe, B 00IIeM ciiydae (popMUpPYIOT HANMEHEe CTPOTHE TIPEIEIbl U3ITy9YeHHS B 00IaCTH
Oo0B, ycrienHo UCNOMB3yeMbIE B KAU€CTBE PErMOHAIBHBIX WM HAIIMOHAIBLHBIX HOPM. DTH TPEACIbl HHOT A
Ha3BIBAIOT YHCTHIMHU O€30MacHBIMHU TIpeaenaMu. OHU MpeaHa3HAYCHBI U HCIIOIh30BaHUs B TI0JI0CAX, TIC HE
TpebyeTcs 6ojiee CTPOTHX MPENEIIOB IS 3aIUTHl KOHKPETHBIX MPWIOXKEHHH (Hampumep, B 00J1acTsX, T/Ie
IUIOTHOCTH TIEPEIAIOIEro 000pyIOBaHHUS OUEHE BRICOKA).

YuuteiBas 310, U3ny4eHus B oonactu O0B, koTopsie TOKHBI TPUMEHATHCS K NIepejaTINKaM B TUaNa30He OT
9 k' mo 300 I'T'm, cirenyet orpaHUYMBaTh, Kak yKa3aHo B Ta0nwHIle 2.

[pumenumocts Pexomennammit MCO-R SM.1541 u MC3-R SM.1540 onuckiBaercs B [Ipunoxennu 14.

AJMUHHCTpAIUU JOJDKHBI MTOEPKUBATh Pa3paboTKy 0ojiee KOHKPETHBIX MPEJENIOB U3IyYeHHs B 001acTu
Oo0B mms xaxmoil cucTeMbl W B KaXIOW TOJOCE YacTOT. DTH TpeAeibl YUYTYT pealibHble MPHIOKEHUS,
MOYJISIIIAI0, BO3MOXXHOCTH (WIBTPAIMA CHCTEMBI M MPUMYT BO BHUMAaHHE CHCTEMEI, paboTaromue B
COCEIHUX WJIM COBIMAAAIOUINX I0JI0CAaX YacCTOT, C LEIbI0 PACIIMPEHHsI BOZMOXHOCTEH COBMECTHOH pabOTHI ¢
JIPYTHMH PaguoCTyk0aMu.

[Ipumepsr Pexomenmammiit MCD-R, B KOTOpBIX HpuBOAATCA Oojiee KOHKpPETHBIE 3HAYEHHS MPEIEIIOB
uznyueHuss B obmactu OoB 11 HEKOTOPBIX CHUCTEM B HEKOTOPBIX I0JIOCax 4YacTOT, MpPUBEACHBI B
[punoxennu 4.

TABJINIIA 2
I'paduku, orpaHnvYUBaOIINE CIIEKTP U3Jay4eHuid B 00actu O0B
Kareropus ciry:0b1 B COOTBETCTBUHI
co Crarbeii 1 PP, nim tun odbopynoBanus Macieu usnyenus
Kocmuueckue ciry 0ol (3eMHbIE 1 KOCMHYECKUE CTAHI[HHN) Cwm. [Ipunoxenne 5
TeneBU3sMOHHOE paJuOBEIIaHUE Cw. [punosxenue 6
3BYKOBOE PaJIMOBEIIAHUE Cwm. [Ipunoxenue 7
Pannonokaropst Cwm. IIpunoxenwue 8
JIroOuTtenbckue CiryKObI Cwm. [punosxenne 9
CyxornyTHasi To/IBU)KHasl CITyK0a Cwm. [Ipunoxxenne 10
Mopckue 1 BO3YIIHBIC CITYKOBI Cwu. Ipunoxenne 11
®uKcHpoBaHHAas CIyx)0a Cw. [Ipunoxenne 12

CooTBeTcTBHE TIpeneiaM W3IydeHHUs, COJACpXKallMMcsS B HacTosmed PekoMeHmanmu, MOXeT He
MPEAOTBPATUTh BO3HUKHOBeHHE TmoMmeX. (CrenoBaTenbHO, COOTBETCTBHUE CTaHAAPTy HE OTMEHSET
HEOOXOMMOCTh COTPYAHHYECTBA MPHU CO3/IaHUU U Peau3allii HHKCHEPHBIX PEHICHUN MPOO0JIeM BPEIHBIX
MOMeX;

2 TIpenensl mamyuenuii B o6nacti O0B IpUMEHAIOTCS K HeXenaTeIbHbIM H3TydeHnsaM (Kak kK O0B, Tak 1 k MoGOYHBIM
u3ny4yeHusM) B obnactu OoB.
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5 Ananrauust macok O0B, npeacrasiaennsix B [lpuinoxennsx 5-12 gis ciryyaeB y3K0N0J0CHBIX
H HIMPOKOMOJIOCHBIX CHCTEM

a) 4TOOBI B TEX CIIy4asXx, KOTrJla HeoOxoauMmasl IUpUHa moyockl By mMenbmie B, kak ompeneneHo B
Pekomenmanuu MCD-R SM.1539, macka OoB Obina u3MeHeHa Mo Macimitady. OTO MOXKHO
BBIINOJIHUTD, 3aMeHuB By Ha B ;

b) B TeX CiIydYasX, Korma HeoOXomuMmas ImupuHaA Mmojockl By Oompmie By, kak ompemeneHo B
Pexomenparuu MCD-R SM.1539, 3nauenne By ocTaBiaTh HEM3MEHHBIM IIPH MCTIOIH30BAHUN MACKH
OoB, HO Macka jomkHa ObITh 00pe3ana. CooTBeTcTBeHHO, Macka Q0B Oyaer nmpuMeHHMa TOJIBKO B
nuanaszone ot 50% Benuunnbl By 10 (150 + 100 By/Bn)% Benmuuunst By.

6 Metoabl usmepeHui

YTOOBI HCIIOIH30BAIHCH UCTIONB30BaThCsl MeTOABI u3Mepenuit O0B, moxpo6Ho onucanubie B [Tpuinoxenun 13.

IIpunoxenue 1

MeToabl 1J1s1 onpeie/ieHrsi COOTBETCTBHS MpeaeaamM u3jydenunii B oos1actu OoB

7151 KOMMYECTBEHHOTO ONPEAENICHUS SHEPTUU BHETIOJIOCHBIX U3JIYYeHUM MOT'YT UCIIOIb30BATHCS ABA METOIA.
B pasgene 1 ommcaH MeTOn, OCHOBAaHHBIH HAa M3MEPEHHH MOIIHOCTH B COCeAHEM KaHaie. B pasgene 2
paccMaTpuBacTCsad METOJ OICHKH, OCHOBAHHBII Ha OIIpEaCICHUU CHeKTpaHBHOfI INIOTHOCTH MOIIHOCTHU B
obiactu OoB.

1 METOII, OCHOBAHHBLIII HA MOIIHOCTH B COCEeJHEM KaHaJe U KaHaJ/ie, pacnojJoK€CHHOM IOocCJ1e
coceaHero

JlaHHasi MEeTO/TMKa OCHOBaHA Ha KOHIICMIIMHU, onipeeicHHol B Pexomennanuun MCD-R SM.328 — Cnekrpsr u
mypuHa monoc wu3nydenuid, 1. 1.12, wm mnpuoOpena mNOMyIApHOCTh Onarojgaps HATUYMIO Ha PHIHKE
CIIEKTPOAHAIN3aTOPOB C BO3MOYKHOCTSAMH ITUGPOBOH 0OpabOTKH, KOTOPHIE MOTYT BBITOJNHAITH ITH(POBOE
HHTETPUPOBAHKE B IIPE/IE/IaX ONPeAeICHHON OI0ChI YacTOT.

[penen momycTUMON MOIITHOCTH H3TydeHus: B o0iactu O0B MoxKHO onpeeuTh U3 NpeIeioB, HATOXCHHBIX
CIEKTPaJbHOH MAaCKOH OIyCTHMBIX BHETOJIOCHBIX W3IYUYEHHI, ITyTeM WHTETPUPOBAHUS OIMCHIBAIOIIETO
rpaguK MacK¥ MaTeMaTHYeCKOTO BBIPAKECHHS II0 OMPEICICHHONW Tojloce dacToT. llpmMep Takoro
npeoOpa3oBanus npusBecH B JlonomHenun 1 i mpuMepa MacKu M3JIy4€HUs, UCIIOIb3yEMON B CyXOIyTHOU
MTOJIBIXKHOM CITy»KO€, KOTOpasi U sIBISICTCS OCHOBHBIM TOJIb30BaTeNieM 3Toro Metoja. CpaBHEHUE MPEIEioB,
OTIPE/ICTICHHBIX TaKUM 00pa3oM, C peallbHBIMH TpeesiaMHi, YTBEPXJICHHBIMA B CTaHIapTaxX MOJBHKHON
CITyOBI, TIOKa3bIBACT, YTO HA MPAKTUKE B MOABMXHOU PATUOCBA3H, B IEIIX JOCTIKEHUS d(PGHEKTHBHOTO
WCIIOJIb30BaHMsI CIICKTPa, YCTAHOBJICHBI MTPEJIEIIbI, CYIIECTBEHHO 00JIe€ CTPOTHUE, YEM T€, YTO BBIYUCIISIOTCS U3
MacK{ BHETIOJIOCHBIX M3JIyYCHUH.

OHUM W3 KITFOYEBBIX MTPEUMYIIIECTB ATOTO METO/A B TIOAXO/E ISk ONPEAETIEHHON MOIOCH YaCTOT, SIBISETCS
TO, YTO TOT K€ caMblid mojxoja omnpesencH B Pexomenmaimu MCD-R SM.329 s npenenoB MOIIHOCTH
M3JTydeHUS] B 00J1aCTH MOOOYHBIX U3JTyYCHUH, PACOI0KEHHOW OTHOCHTENILHO JaJIeKO 10 PaJAn04acTOTHOMY
CIIEKTPY OT MPUCBOCHHOM ITOJIOCHI YaCTOT repeaaTyrka (1. e. KaHasa).

JpyriuM npenMyIecTBOM SIBIISIETCS TO, YTO STOT METOJ CIIOCOOEH YIPOCTUTH YIIPABICHNE UCTIONB30BAaHHEM
4acTOT, €CIM BhIOpaHa STajlOHHas MOJOCa YacTOT, CpaBHUMAs C IOJIOCOW, NMPHCBOCHHOW MpPUEMHHKAaM,
paboTaromyM B KaHaJlaX COCEHHX 110 OTHOIICHHIO K TI0JIOCE YaCTOT MepeaaTyrKa, TaK Kak 3TO BeJIeT K OoJee
3 PEKTHBHOMY HCITOIB30BAHUIO AJICKTPOMArHUTHOTO CIEKTPa. DTO MOXKET OKa3aThCsi OCOOCHHO BAKHBIM B
YCIIOBHSIX PacIipe/ieieHnsl CIIeKTpa JJIs HOBBIX KaHAJIOB MpH 'TiepepacrnpenesieHuH’ JacToT, Koraa OJn3Koe
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pasMCIICHUE KaHaJIOB B pacnpe/:[eneHHoixi moJjioCce 4YaCToT IPUBOAUT K HCO6X0,Z[I/IMOCTI/I KOOpAHaIun
YaCTOTHBIX HpI/ICBOCHI/Iﬁ C YYCTOM PACCMOTPCHUA HE TOJIBKO COCCAHUX KaHAJIOB, HO U COBMCILICHHBIX KAHAJIOB.
ortoT MCTOJ TAKXKC SABJIACTCA y,HO6HBIM CpE€ACTBOM OLHCHKH BO3MOXHBIX ITOMEX MECXKIY ABYMS pa3IMYHbBIMU
METOJaMHU MOAYJIAUHU, HUCIIOJIB3YEMBIMU B COCCAHUX KaHallaX HWJIM ITOJIOCaX. OTOT METOA J0Ka3all CBOKO
NPUMCHUMOCTD IIPU INTAHUPOBAHUN YaCTOTHBIX pacnpez[eﬂe}mﬁ B pa3/JIMYHBIX CTPpaHaX B LEIAX ONMIPCACTICHUA
COBMECTHMBIX TECXHOJIOTHH HaHpaBJ’ICHI/Iﬁ JIMHUN CBsA3H, KOTOPBIC MOT'YT COBMCCTHO pa6OTaTI> B COCCIHUX
10Jiocax 4acToT.

1.1 HN3mepsiemMble napaMeTpsl

N3mepsiemble mapaMeTpsl — 3TO IUPHHA 3aHUMAEeMOMN MOJIOCHI ¥ CPEAHSISI MOLITHOCTh U3TyUEHHs B HECKOIBKUX
OINpENEIECHHBIX Anana3zoHax. i1 BcexX MOJNOC 4acTOT, B KOTOPBIX NMPOBOAATCA M3MEPEHUs, HCIOIB3YIOTCS
OJIMHAKOBBIE ITAPAMETPBI MOLYJISLIHH.

MakcumanbHoe 3HaueHne 99% MOIIHOCTH B 3aHUMAEMOH II0JIOCE YacTOT, JOIyCKaeMoe OIpeAeIeHHOM
MAacKOM M3JTy4eHHId, MOXKET OBITh ONpPE/IEICHO B pe3ybTaTe pacyeTa PasHHUIIbI [0 YaCTOTE MEXKIY YPOBHIMH
¢ ocnabnenuem 23 1b st 000N MacKu H3ITyUYeHUSI.

1.2 EnuHuubl u3mepeHus

EnuHuIB 13MEepeHs MOITHOCTH — T€ JK€ CaMble, YTO MCIIOJIB3YIOTCS JUIsl N3MEPEHUS H3ITydeHUH B 00IacTH
NMOoOOYHBIX HM3IMy4YeHWH, Kak omnpeneneno B [lpunoxkennn 1 x  Pekomenganmm MC3-R - SM.329
(st GONMBIIMHCTBA W3MEPEHUI oOmpesaeNneHa CpenHss MOIIHOCTB). CooTBeTCTBYIOIIME KO3()(DHUIMEHTHI
npeoOpa3oBanus (Oomnee monpoOHO paccmotpennbie B 1. 1.1.1 w m 1.1.2 Tlpunoxenus 13), TODKHBI
WCTIONB30BATHCS 11 KOPPEKTUPOBKU Pa3INIUA MEKITY

- METOJIOM JICTEKTUPOBaHUS, UCIIOIB3yEMOT0 B aHAIM3aTOPE CUTHAIA, IPUMEHIEMOM JIJIsl U3MEPEHHIA,
Y METOJIOM JETEKTHUPOBAHHUS, OTIPEICIICHHBIM IS JaHHBIX IPEIEIOB; a TAKKe

— pasperarorieil CrmocoOHOCTRIO MO IMOJOCE YacTOT (UIIBTPA, BXOSIIETO B COCTaB aHAIM3aToOpa
CHUTHAJIA, IPUMEHSIEMOTO JIJISl U3MEPEHHIA, H METOJIOM J€TeKTHPOBAHUSI, ONIPEACICHHBIM JUISl JAHHBIX
[peJIeIIOB.

1.3 Iosockl u3mepenus

Ha pucynke 3 rpaduuecky noka3aHbl ONMCAHHUS CIEAYIOMNX APYT 3a APYTrOM MOJIOC.

PUCYHOK 3
Ionochl U3MepeHns MOLTHOCTH

Tonoca CMmexHast 3aHnMaemast CmexHas Tooca

nroere rosoca nosoca nosoca froene
CMEXHOMN CMEXHOMI

i i i i i Yacrora
f0 - 2fcs fO - fcs f0 fO + fcs fO + 2fcs
f.e PACCTOAHME MEKTy IIPMCBOCHHBIMH YacTOTAMH SM.1541-03

1.3.1 CMexHasg moJioca

Jlanee onucaHbl CBOWCTBA ATOM MOJIOCHI, KOTOPBIE MTO3BOJISIOT UCII0JIB30BATh HECKOJIBKO CIIOCOOOB /ISl OLICHKH
BEJTMYHMHBI MOIITHOCTH ITOMEX, KOTOPasi MOXKET OBbITh BOCIPHHATA IPHEMHUKOM COCEIHEro KaHana. MOIIHOCTh
B 3TOH MMOJIOCE HA3BIBACTCS MOIIHOCTHIO B CMEXHOM mostoce yactoT (ABP).

1.3.1.1 PacnoJiokeHue CMeKHOI MOJ0ChI YaCTOT

LlenTp 3TOM MONOCH PacrloNokKeH B LIEHTPE MPUCBOECHHOM MOJIOCHI YaCTOT, CMEXHON OTHOCUTEIBHO MOJIOCHI
4acTOT, paclpeae/ICHHOHN [epeaaTunKy.

B mamxymmem ciydae 3Ta mosioca pacrojiaraeTcs eimle Oyivke K MepenaTdnKy Ha BEeJTHYHHY JOIMYCTHMOTO
yX0/1a 4acTOTHI MepeiaTurKa IIII0C JIOMIMIIEPOBCKas pa3HUIIA YacCTOT.
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1.3.1.2 HInpuHa cMeKHOM MOJIOCHI YACTOT

Ee mmprHa paBHA SKBHUBAJCHTHOW IIMPHHE IIYMOBOM MOJIOCHI MPUEMHHKA B cocenHeM kaHaie. Eciu 3o
3HaYCHHE HE M3BECTHO, TO BEIMYMHA ''TI0 YMOJYAHUIO'" OJDKHO OBITH PaBHO 3aHWMAEMOM TIOJIOCE YacTOT
rnepegaTyrKa.

1.3.2 ITosroca yacToT mocje cMeKHOM

LleHTp 3TO# MONOCH OTHOCHUTENHHO CMEXHOW MOJOCHI YacTOT PAclOJIOKEH TaK jKe, KaK IIEHTP CMEXHOH
IOJIOCHI PAacCTOJIOXKEH OTHOCUTEIBHO IMPUCBOEHHOM Moyockl yacToT. Ee mupuHa paBHa MIMPHUHE CMEKHOH
MIOJIOCHI YACTOT.

B nekoTophix ciyxbax (Hampumep, UM paauvoBelnianne) KaHaIbl HA3HAYAIOTCS IIYTEM YepPEeIOBAHUSA IBYX
NEPEMCHHBIX Ha60pOB IIJIAHOB pa3MCUICHHA NPHCBAUBACMBIX ITOJIOC YaCTOT, TaK YTO 3Ta IMOJIOCA ABJIACTCA
OLICHKOM MOILIHOCTH MOMEXHU, KOTOpas MOXKET IOoMajaTh B IMPUEMHHUK, HACTPOCHHBIH HA COCEIHHIU
pa3pelieHHbIN kaHail. MOIIHOCTh B 3TOM MOJI0CE HAa3bIBAETCS MOIITHOCTHIO B MOJIOCE YaCTOT, PACIIOI0KEHHOM
MOCJIE CMEKHOM.

B Hamxyamem ciyyae mEeHTp 3TOH MOJIO0CH pacioyiaraercs OiKe K epeaTyuKy Ha BEIUYHHY JOIYCTUMOTO
yXoJla YacTOTHl TMepelaTdhKa IUTIOC AOIMYCTUMBIM yXOJ YacTOTHl IPHEMHHKA B COCEOHEM KaHalle IUTIOC
JIOTIIIJICPOBCKAs pa3HHUIlA YaCTOT.
1.4 OTHolIeHHe MOIIIHOCTH B cMe:kHOii mojioce (ABPR)
ABPR Brruncnsercs cieayonmmM 06pa3om:
- B eauHuIax MomHoctd ABPR = P/Pgg;
— B nermbenax ABPR = P — Py (1B),
rue:
P:  cpemHsis MOIIHOCTH MEPEIATINKA;
Pad:  cpemHsAs MOIIHOCTH B CMEXHOM ITOJIOCE YaCTOT.

OTH BBIYKUCICHUS BBIMOJHIIOTCS ABTOMATHYECKH KaK OOBIYHBIC JEHCTBUS HAa MHOTHX COBPEMEHHBIX
CIIEKTpOaHaIu3aTopax, 000pyIOBaHHBIX CpeACTBaMU HU(POBOI 0OpaOOTKU CUTHAIA.

Konuenmus n3amepeHus MOLITHOCTH B IIOJIOCE COCETHETO KaHajla MOKET OBITh PAacIIMpeHa 10 COCEAHUX MOJI0C
B pacIipelesIeHHOM MoJIoce 4acToT, KoTopas mpoctupaercs N pas maneine, ueM cMexHas noioca, rae N —
LIEJIOE YUCJIO, HA KOTOPOE YMHOXAETCsl IIPUCBOEHHAs mojoca 4actoT. s o6o3HaueHus momzocty OoB
n3nyyeHus B N-oM cMeXHOM KaHale cieayer ucrnonb3oate ABPRy.

2 Metox macku OoB

JlaHHast METOIMKA OCHOBAaHA Ha KOHIIEIIIUH, onpeaeacHHol B Pekomenaaimun MCD-R SM.328, . 1.10.

2.1 N3mepsiemMble napaMeTpsl

CrexTp mepeaaTyrka CieayeT H3MEpsTh, UCIONB3Ys H3MEPUTEIBHYIO MOJIOCY B COOTBETCTBUH C 1. 1.7
pasnena pekomenoyem, u Tpedyercs BeipaxaTh B equnuiax dBsd, dBc wiu dBpp.

2.2 JAuana3oH uzmepeHuii

W3mepeHust TOKHBL BRIOTHATHCS B o0acTu OoB, KoTopas NeXuT MeKay TpaHuleld MPUCBOSHHON MOIOCH
YaCTOT U IPaHUIeN MEX Iy 001acTsIMU BHETOIOCHBIX (O0B) 1 MOOOYHBIX U3ITyUCHHUH.
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2.3 Macka OoB

B cootBerctBum ¢ Ilpumeuanmem 1 B m. 1.10 Pexomenmammmun MCD-R SM.328, macka He orpaHWYmBaeT
H3JyYEHUS] BHYTPH HEOOXOMUMOMU INHPHHBI MOJOCH], MTOCKOJIBKY OHA IMPUMEHHMA TOJbKO B obmactu OoB
CIICKTpA.

[NPUMEYAHUE 1. - B mnpenenax ob6mactt OoB, MOryT CyIIecTBOBaTh CIIEKTpalbHBIC JHUHUH C YPOBHIMH,
npeBpiatommumu Macky O0B. Macka, koTopas IOIycKaeT HaJIW4YMe TaKUX OTHENbHBIX CHEKTPOB, MOXKET OBITh
HEIOCTaTOYHO cTporoi. CrenoBaTesibHO, MOKET HOTPEOOBATHCA PACCMOTPETH I HEKOTOPBIX BHIOB U3JIyUCHUH TaKOH
MIOJX0/I, KOTOPBII [TO3BOJISAT OBl CyIIIECTBOBATh OIPAaHWYEHHOMY YHUCITY CIIEKTPAIbHBIX JIMHUH C YPOBHAMH BBIIIIE MAacKH,
OTH crenuanbHbIe MPEeAebl, TP HEOOXOIUMOCTH, OMPEAEIAIOTCS B COOTBETCTBYIOMNUX [IpnnoskeHnsx, Kacaromuxcs
KOHKPETHBIX CITYKO pajinoCBsI3u.

Jlonmosnenne 1
K IIpuiaoxkenuro 1

IIpuMmep pacuera 10mMycTUMOro oTHOMIEeHUsI MOoIHOCTH O0B
U TpeiejioOB MOIIHOCTH U3 JonycTtumoit macku OoB

1 BBenenune

WurerpupoBanne macku OOB 1Mo KOHKpETHOMY AMAana3oHy YacTOT IMO3BOJIIET PACCUYMTATh MAKCUMAIBHO
JOITyCTUMYI0 MOIIHOCTh B oOsact OOB B mosnoce, koTopas pa3pelieHa Macko, U CIYXKUT JJIs CBSI3U JIBYX
METOJIOB, TIPUMEHSIEMBIX JJIsi OrpaHuueHus u3nydeHuii B oOiactu O0B. DTa B3auMOCBSI3b MOXKET OBITh
paccunTaHa C UCHOJb30BAHHEM JIMOO TUCKPETHOTO METOJa, JIMOO HeNpephIBHOIO MeTona. [lepBwiii MeTox
MozenupyeT (GYHKIHOHUPOBAHHUE CIIEKTPOAHAIN3AaTOpPa WM BEKTOPHOTO aHAJIM3aTopa CHTHaA, TOrAa Kak
MIOCJIETHANA METOJT TPENCTaBISECT COOOW YHCTO MaTeMaTHYeCKWil moaxon. biaromapss BO3MOXKHOCTSIM
IM(POBBIX TEXHOJOTHH, CErOJAHS 3TH BO3MOXKHOCTH JOCTYITHBI BO MHOTHUX MOJIENSIX MPEACTABICHHBIX Ha
phIHKE cIekTpoaHaimzatopoB. O0a MeToma ACHCTBUTENBHBI W JAIOT OJAMH M TOT K€ pPE3yJbTaT
C HE3HAYUTEIbHBIMU PA3IHIUAAMH, KaK OYJET MOKa3aHO B MOCISAYIONINX MpUMepax.

B mnpumepax Oyzaer wucnosbp3oBaThcs ¢opmyia s HUGPOBBIX H3IydYCHHH, ONMUCAaHHAs B Ta0muie 3,
WCIONIb3yeMasi BO MHOTHX CTpaHaX, KOTOpas WHOTAa Ha3blBaeTcs Mackoi manmyudeHus G. B stom mpumepe
pacCUMTHIBAETCS CyMMapHas MOIIHOCTh B cocefHei mosoce mupuHoi 25 K[, IIpocThle U3MEHEHWMs
JIMara3zoHa UHTErPUPOBAHUS MTO3BOJIAET BECTU PACUETHI ISl APYTUX 3HAUCHUN IIUPHUHBI TOJIOCHI.

TABJIMLIA 3

YpaBHenus ocjiadjenus 1Js Macku u3iaydenus G
(I/ICHOHB3yIOTC$I B HCKOTOPBIX CTPpaHaxX JJid HETOJOCOBBIX NIEPECAATUNKOB, pa60Ta}ou11/1x
¢ pasHocoM kaHanoB 25 kI'11 (Ha ocHoBannu RBW = 300 T'm))

Ipenenn ociadieHus

HaIla30H 94acToT
A (15)

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

10kTu<|fd|<25x%x ABW Mewnbliee u3 crnenyronmx 3uauernii 116 log
(fd/6,1) nb, wmu 50 + 10 log (P) nb, unu 70 1b

ABW:  paspemiennas moioca 9actot (60Ibiie JIHO0 IMHPUHBI 3aHUMAEMO#t TIOJIOCH, JTHO0
HEOOXOIMMOH LIMPUHBI OJIOCH).

fd: C/IBUT YaCTOThI OTHOCHTENBHO HecyIei (KI').

RBW:  »srtamonHas mosioca 4acToT, B KOTOpOH OnpesesieHa MOIIHOCTh n3iydeHus B obinactu O0B.

IepepbiBI B hopMyIie, OMUCHIBAIOIIEH MAcKy (T. €. TOUKH pa3psiBa) mepeaardnka ¢ P = 1 BT Bo3HHMKAIOT, Kak
BHJTHO U3 TaONMUIB! 4 U pUCYHKa 4, IPUBOJIS K HEOOXOIMMOCTH MHTETPUPOBAHUS B HECKOJIBKUX UAIa30HaX.
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TABJIULIA 4

Touku pa3pbiBa B Macke BHENOJIOCHBIX u3aydenuii (OoB) G
(mst RBW = 300 I'm)

CIIBHF YacToOThbl OTHOCUTECJIBHO Hecymeﬁ OcJ1a0s1eHue
(k') (nB)
12,5 36,14
16,46 50

Macka G rpaduyecku mokasana Ha pUCyHKe 4.

PUCYHOK 4
Macka uzayuyenusi G (Ha ocnoe RBW =300 I'n)

10 \
20

1

= Tonoca cmesxnoro Kanama (25kI7) :
G N -
o 30 :
= 1
=
3} J 1
€ 40 \ :
<
5 A\ :
o 1 \ 1
50 . L
1 1
60 ! .
70 : :
-5 0 5 10 15 20 25 30 35 40 45
Casur gacToTs! OT Hecymei (K[ 1r)
Macka usnyueHus SM.1541-04
2 JAuckpeTHbId MeTOX

Oro — mpumep s 1-BaTTHOTO TepenaTdyWka, W Jajee NPUBEACHBI YCIOBHBIE O0O3HAuYeHUs, KOTOPHIE
HCTOJB3YIOTCA B KOMITBIOTEPHOM MporpaMme JIJIsl MoJicueTa pe3yibTaToB. B 3Tol Macke uMeeTcs nepexoiHbIil
Y4acTOK B CEpEJMHE CMEKHOM IMOJIOCHI YacTOT U 2 MepeMEIleHUs] TOYEeK pa3pbiBa OT LEHTPa U3IydeHHH,
KOTOpbIE JOJKHBI OBITH ompezesnensl. [lepBas — 310 3aBucsIIas OT YPOBHS MOIIHOCTH IEpeAaTUnKa TOUYKa
paspbiBa, B KOTOpoit ocinabnenue pocturaet Beauurnbl 50 + 10 log (P) b, rae P — MomHocTs nepeaTunka
(BT). Bropas — 310 TOUYKa pa3pbiBa, B KOTOPOii ocnabierue pasHo 70 ab. s Onmkaiiieii K u3ay4eHHIO YacTh
CMEXHOH MOJIOCHI YacToT, (hopMyia ocialiaeHns, 3aBUCSIIEr0 OT YPOBHS MOITHOCTH JUISI HCIIOIB3yEeMOTO B
npUMepe MacKu OciabJieHHsl CIICKTPaIbHOW IUIOTHOCTH MOIIHOCTH, MpUBe/ieHa B ypaBHeHun (1), Toraa xak
ypaBHeHue (11) comep:KuT 3aBUCSALIYIO OT YPOBHSI MOIIHOCTH (hOpMYJy AJIsl JUana3oHa 4acToT, Hanboiiee
YAAJIEHHOTO OT COOTBETCTBYIOIIEH YAaCTOThl TOYKHU pa3pbiBa. i ompeneseHus cyMMapHOW MOIIHOCTH B
CMEKHOH 1oJioce, He0OX0IUMO CYMMHPOBATh MOLITHOCTH B 000MX y4acTKaXx.

B nocnenyronmx ypaBHeHUsIx 0003HaueHue =" o3navaer “onpenensercs kak", a obo3nadenue [ ]", xorma
HCIIONIB3YETCS] B MATEMATHUECKHUX BBIPAKEHUSIX, 03HAUACT ''HE BPEMEHHBIH, a COTTIACOBAaHHBIN TEKCT'.
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Vpasuenue uist ocabieHus Ha OrKaiIeM yqacTKe B HaCTosIIieM J[OMOJTHEHHH UMEET BUL:
AN(fd):=1161log (fd/6,1) ab, (1)
rae fd — casur mo wactore (KI'1x) OT IEHTPa U3TyIECHHS.

Jyia Toro 4toObl ONMpeneNuTh MOIIHOCTh B CMEXHOH IOJIOCe 4YacTOT, HEOOXOAMMO Mpeodpa3oBaTh 3TO
norapu(pMUIecKoe IPeICTaBIeHUE TOMYCTUMBIX MPEAEIOB CIIEKTPATFHOM ITIOTHOCTH MOIITHOCTH U3JIYUYCHHS
B JIMHEWHOE IpEe/CTaBICHNE, TaK, YTOOBI MOXXHO OBLIO BBIIIOJHUTH WHTETPHPOBAHHE WA CyMMHPOBaHHE
ocnabJIeHus M0 CMEXHOHN MOJI0Ce YacTOT, C UCIOIb30BaHUEM:

an(fd):=10-AN()/10, 2)

st Toro 4toOBl OnpeAenuTh MOIIHOCTh, OTPAaHUYCHHYIO0 MAacKOM, OClla0jieHHe CleayeT CyMMHPOBATH IO
PaBHBIM HHTEpBalaM, KOTOPBIE, B CBOIO OUYEPEb, PaBHBI Pa3pPEIICHUIO IO IOJIOCE YaCTOT, ONPEACIEHHOMY B
criennpUKaIMK HAa H3MEPEHUS MacKy u3nydeHus (T. €. mudpoBOe MHTETPUPOBAHKE) IO TIOJIOCE YACTOT, JJIs
KOTOpOU BBINIOJIHSETCA OLEHKa. [ 3Tol MacKu:

RBW :=0,3 k1 ©)

CMEXKHas 1MoJIoca — 3TO MPUCBOSHHAs moJioca mupuHoi 25 k['11. LleHTp cMeXHOM MOJI0CHI YaCTOT PACIONOKEH
OT LIEHTpa NMPUCBOECHHOH MOJIOCH Ha paccTosHUH 25 kI, TakMM 00pa3oM, CMeXHas 10J0ca HauMHAETCs Ha
paccrostauu 25— 25/2 = 12,5 xI'11 OT eHTpa NPUCBOCHHOH IOJIOCHI ¥ 3aKaHYMBAeTCs Ha pacctosHuu 37,5 kI 1.
OnHako TpeOyeTcs peryiaupoBKa, paBHas IIOJOBMHE pa3pelleHus IO II0JIOCEe YacToT (UIbTpa Uil
MPEJOTBPAIICHHUS MOSBICHUST SHEPTHU 32 MpeJeliaMH COCEIHEH MOJIOCH YacToT, MO3TOMY CYMMHUpPOBaHHUE
MOIITHOCTH JOJDKHO HaumHaThesa B Touke 12,5 + 0,3/2 = 12,65 kI'. YacroTa TOUKM pa3phiBa, 3aBHCAIIEH OT
ypoBHsi MolHOCTH Tiepeaaryunka (fb) onpenensiercs npu momonm npeodpazopanus ypasHenus (1) k Buay:

=61 x 10[(60+101og (P)/116)] (4)

s nepenatarka P = 1 Bt Touka paspeiea 50 nb nexur B Touke 16,46 kI'1. Touka paspsisa 70 1B, koTopas
OTHOCHTCSI TAKXK€ KO BCeM nepenarurkam MoinHocThio 100 BT u 6onee, nosiBiisiercst Ha yacrtore 24,48 kI .

OcnabiieHde MOIIHOCTH B OJMKaHIlIeM ydacTKE CMEXKHOH II0JOCHI Y4acTOT MOXHO ONPEACIUTh IIyTEM
CYMMHUPOBaHHUS [0 JAMana3oHy cABuroB Mo uacrore ot 12,65 k[ g0 16,46 k[, KOTOpBIH MmoOCie
PETYJIMPOBAHUS NPEJICTABIISETCS BHIPAKESHUECM

fd :=12,65;12,95;...;16,31 kl11. %)

JlorapudmMudeckuii BUJ MacKu W3Iy4eHHUS B ONMMIKaHIIEeM ydacTKe CMEKHOH IMOJIOCHI YacTOT MOKa3aH Ha
pHUCyHKe 5:
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PUCVYHOK 5

Macka ocadseHusi Jisl 6JIMZKHEr0 y4acTKa H3JIy4eHus B cMe:xkHol noJsoce (dBc)

‘\\\\\\\\\\\

I~~~
=50
12 13 14 15 16 17
fd (k')
SM.1541-05
a JIMHEHHBIN BUJI ATOH MaCKH [TOKa3aH Ha PUCYHKE 6.
PUCYHOK 6

PacnpenesieHne MOIHOCTH H3IyYeHHs /I OIHIKHET0 Y4aCTKA M3JIyYeHHs] B CMeKHOM moJjioce

—3

10

~,
—~ \
2, 4 \
~ 10
& \‘;\
.
10° \\
12 13 14 15 16 17
fd (xI'w)

SM.1541-06

CyMMapHasi MOIITHOCTb B CMEXHOH 110JIOCE YacTOT 110 OTHOLICHUIO K CyMMapHOW MOIIHOCTH U3JIy4€HHs — 3TO
OTHOIIIEHHE, KOTOpPOE OMNpEeeNseTcss IyTeM CYMMHPOBAaHUS MOITHOCTH B CMEXHOW II0JIOCe YacToT,
MOKa3aHHOW Ha PUCYHKE 6, ¢ HCIOIb30BAHUEM CIIEAYIOIIETr0 yPaBHEHHUS:

abprn:=>_an(fd). (6)
fd

OTO COOTBETCTBYET BBIPAKEHUIO!
abprn = 8,99 x 107, )

3TO BBIpaKEHHE MOXKET OBITH PeoOpa3oBaHO OOPATHO B Mpejiest ocaalIeH s MOITHOCTH B CMEXHOHU TOJI0Ce
gacToT (1b), ucronb3ysi:

ABPRN :=10 log (abprn), 8)
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qToO paBHOZ
ABPRN = —30,46 ab. 9)

dopmyna st mpuMmepa Macku ocnabnenus psd B YJAJIGHHOW YacTH CMEXKHOH IOJOCHI 4acTOT IS
nepenaTanka MomHocTeio 1 BT nmeer Bu:

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

rae fd — ciBur mo yactote ot neHTpa usnydeHus (KI'm).

st Toro 49ToOBI OMpENEINTh MOIMHOCTh B CMEKHOM IIOJIOCE YacTOT HEOOXOIUMO IpeoOpa3oBaTh 3TO
nmorapudMUIecKoe peAcTaBiIeHus psd U3TydeHNs B IMHEHHOE MPEACTaBICHNE, ITOOTOMY MOITHOCTh MOXKET
OBITh MHTETPUPOBAHA WIM CYMMHUPOBaHA IO JMANa30Hy 4YacTOT CMEKHOM IMOJIOCKI YaCTOT, C UCIIOIb30BAHUEM:

— AF (fd)
af (fd)=10 120 | (11)

st TOrOo 4TOOBI ONPENETUTh MOIITHOCTh, OTPAaHUIMBAEMYIO0 MAacKOHW, MOIITHOCTh CIEAyeT CYMMHPOBaTh Ha
PaBHBIX HHTEPBAIAX, KOTOPHIE PABHEI Pa3pPEIICHUIO 110 TI0JI0CE YaCTOT, ONIPENCICHHOMY B CTICTIM(PUKAIIAN JIJIS
HU3MEpPEeHHH MacKu u3nydeHus (T.e. 1udpoBoe MHTETPUPOBAHKE) IO IMOJIOCE YACTOT, B KOTOPOH BeAeTCs
OIlleHKA. [{JI11 9TOM MacKu:

RBW :=0,3 KI1r. (12)

3areM MOKeT OBITh PACCUNTAHO OTHOIIEHHE Ipe/eia MOIIHOCTH B CMEXHOH I0J0Ce YacTOT K CyMMapHOM
MOIITHOCTH M3JIYUCHHS ITyTeM CYMMHPOBaHUS ociabieHus B nuama3one ot 16,46 k' no 37,5 k', koTopsIit
MOCJIE PETYJIUPOBKHU MPEICTABIISIETCS B HACTOALLEM J[ONOTHEHUHU B BUAE!

fd :=16,61,16,91; ...;37,35 kl1I. (13)

Macka A5 yAaJeHHOTO y4acTKa U3IIyueHHs B CMEXKHOM MmoJioce Torapu)MUIecKy IoKa3aHa Ha pUCYHKE 7.

PUCYHOK 7

Macka oc1a0/1eHus1 AJIs1 YIAJEHHOI0 Y4acTKa U3JIy4YeHHs B CMeskHOii mojoce (dBc)

—49,95

-50,00

AF (fd)

-50,05

15 20 25 30 35 40
fd (xI'n) SM.1541-07

Cymmapnass ABP 1o OTHOLIEHHIO K CyMMapHOI MOIIHOCTH W3JIy4eHHs! IPEACTaBisieT cOOOH OTHOLICHHE,
KOTOPOE OIpENeNsieTCs CyMMHMPOBAaHHMEM MOIIMHOCTH B CMEXHOH I0JIOCE YacTOT C HCIOJIb30BAHUEM

creayromux GopMy:
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abprf == af (fd). (14)
fd
OT0 paBHO:
abprf = 7x107* (15)
" OLICHUBACTCA KakK:
ABPRF = —3155 1B . (16)

CyMMapHasi MOIITHOCTB — 9TO CyMMa pe3yJIbTaTOB, OJIYYSHHBIX B ypaBHeHUsX (6) u (14):

abpr = abprn + abprf , a7
YTO PaBHO:
abpr =15,99x107* (18)
OT0 peodpaszyercs B:
ABPR :=-10 log (abpr) b, (19)
4TO pPaBHO.
ABPR = 27,96 1B (20)

Taxoe ocnabnenue ycranasnuBaet Beanunny ABPR; = +30 nbm — 27,96 nb, T. e. 2,04 nbm.

3 HenpepbIBHBII MeTON

Kak IIpaBUJIO, B KPHUBBIX MACOK H3JIYUYCHHUS HMCHOTCA JIMHEHHBIC CETMCHTBI, U CIEKTpajbHas ILUIOTHOCTHb
MOITHOCTH MOXKET OBITH npeacTraBjiCHa JIMHEHHBIM YpaBHCHUEM JIA KaXKAOT0 CErMCHTA.

Ss(f) =af +b. (21)

JU7st TOTO, paccuuTaTh YPOBHH HEKENMATEHBIX H3IyYeHHH, TONAIA0IINX B CMEXHYIO TI0JIOCY, HEOOXO MO
HaTH OTHOILIEHUE CIEKTPOB, M3MepeHHbIX B nosoce 300, o603HaueHHBIX Kak G, K peaqbHON CIEeKTpalIbHOM
IUIOTHOCTH MOIIHOCTH, 00O3HA4YeHHON Kak S. Eciu MBI mpennoyokuM, 4yTo ypoBHH MomiHOcTH G Takxke
OIMCBIBAIOTCS JIMHEHHBIM BbIpaxkeHHEeM G =a'f + b, mpobiema 3akiodaeTcss B TOM, YTOOBI COOTHECTH
nunelinbie Koddhuipenter 8" u b’ Gpynkumu G k koapPuunenram a u b pyuxiuu S. CooTHOImIEHHE MEXKTY
G(fc) m S(f.) MoxeT OBITH TIPEACTABIECHO CIELYIOIIMM 00Pa3OM:

fo+B/2
G(f,) = J.S(f)df
f.-B/2
_ jf°+B/210 [5.6(1)/10] e _ Ifc+5’210 (af +)120] 4 _ ch+8’ %o n10[(af +0)/10] ¢
f,.—B/2 f,—B/2 f,.—B/2

fc+B/2 1 f 1B/?
= exp (k(af +b))df = —e, [e ¢
LC_BIZ p (k(af +b)) df = —eyp [evar] {7515

= exp (k(af, +b))

sinh(a.B)
— (22)
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rae k = In(10)/10, o = ka/2 u f. — nenTpanpHas yactoTa nonocsl paspemenus B. Kpome Toro, ciekrpansHas
IUIOTHOCTh MOIMHOCTH B JAenuOenax, HW3MEpEeHHas II0 II0JI0Ce pa3peIleHHs, pPAaCCUUTHIBACTCA W3
ypaBHeHus (23) 1 paBeHCTBO KOAQPUIIMeHTOB monydaercs B (24) u (25).

G, (f.) =10 log (G(f,))= %In (G(f.)) =a'f. +b’ (23)
a=a' (24)
b:U_lmﬁﬂmﬁQ_ (25)

k a

Ecmu @’ NpUOIMKaeTCs K HYJIIO, TO ypaBHeHHe [yt b mproOpeTaet BU:
, 1
b:b—Emwy (26)

Jlnst Toro 4robbl paccYMTaTh JOMYCTHMYIO MOIMHOCTh H3iaydeHus B obiactu OO0B ¢ ucmoib3oBaHHEM
BBHIIIEONMCAHHON  MPOIEXYpHl, CHavama HeobOxomxumo BeiBecTH ypaBHenme Syz(f)=af+b u
MPOMHTErPUPOBATH 3TO YPABHEHHE TI0 MOJOCE CMEXKHOTO KaHaa.

0 [S,s( 1 )/lo]df

JonycTuMas MOIIIHOCTb BHEMOJIOCHBIX U3TyYeHUH — _[1
W

rae W - IIHUPUHA ITOJOChI CMEXXHOT'O KaHajia.

[Ipu ucronb30BaHUM CUCTEMBI € NepeaTIuKoM MolHocTeio P = 1 BT, Macka B nosioce 25 kI'11, ocHOBaHHas
Ha paspemieHny mo mnosnoce gactoT 300 I'm, mpuHMMaeT BuJ, MOKa3aHHBIM Ha pucyHke 5. Kpome Toro,
9TaJOHHBIE YPOBHH TOYEK pa3pbiBa MAaCKH M3ITyUCHHUS TIPUBENICHBI B TA0NHIIE 4, TOATOMY UHTEPBaJ PacyeToB
MOKET OBITh pa3esicH Ha J1Ba [TOIbIHTepBaNa IMPUHOH MOJIOCH CMEKHOTO KaHajla B COOTBETCTBUH C (hOpMOi
KpUBOM M3nydeHus, T0 ecth, (12,5 k't — 16,46 xI'11) u (16,46 't — 37,5 x['1r). M3 Tabmuiipr 3 Mbl MOXKEM
MIOIYIUTh ypaBHEHWE HHHEWHOW (yHkmum (27), chopMHpOBAaHHOE HAa OCHOBAaHHMHM TOYEK pa3phbiBa
(12,5 kI'u, —36,14 1b) u (16,46 xI[', —50 nb), ykazaHHbIX B Tabiauie 4, a TaK)Ke B IUara30He 4acToT Oosee
16,46 k"1 pe3ynbTathl AJ1st HOCTOSIHHOTO ypoBHS —50 1b, moka3aHHbIX ypaBHeHHEM (28).

Jnsa12,5xI' < f <16,46 kI’ G,(f)=761-35f (27)

112,46 xT'n < f <375k G,s(f) =-50. (28)

Vpasuenus (27) u (28) MmoryT ObITh IPeoOpa30BaHbl B CIACAYIOIINE yPaBHEHHS C HCTOIb30BaHueM (24), (25)
u (26).

Jun 125k < f <16,46 k' S,s(f)=12,84 -35 f (29)

Jlnsi 12,46 T < f <37 5k S,s(f) = —4477 (30)

YPOBHU CyMMapHOfI MOIITHOCTH B IIOJIOCE CMCIKHOT'O KaHajla — 3TO CyMMa ABYX PC3yJIbTATOB UHTCIPUPOBAHUA
B COOTBCTCTBYIOIIUX NOA-UHTCPBAJIAX.
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Honyctumoe ocnabnenue uznydeHus B oonactu O0B:

16,46 37,5
J‘lo[(12,84—3,5f)/10] df + J'lo[—44,77/10] df
12,5 16,46
=0,00095 + 0,0007 = 0,00165. (31)

B nenubenax, BBIICONMCAHHOE OCIIA0JIEHUE TPEOOPa3yeTCsl CACIYIOIIMM 00pa3oM:

10 log (0,00165) = —27,8 5. (32)

Oro ocnabnenue ycranapnuBaer ABP; = +30 nbm — 27,8 nb, T1. €. 2,2 nbm, 3TOT pe3ynbTaT 04eHb OJH30K K
pe3yNbTaTy, MOJIYYCHHOMY C MCIIOJIb30BaHUEM JTUCKPETHOI'O METO/A.

IIpnioxenue 2

Pacuyernsl Havaa u KOHIIA ooJactu OoB AJIA CUCTEM CO MHOT'MMH HECYIIUMHU
C OTHUM M HECKOJBbKUMH TPAHCIIOHAECPAMH HA CITYTHUKE

B HacTosmem HpI/IJ'IO)KeHI/II/I COACPIKUTCA ABa NPHUMEPA, TIOKA3bIBAIOIINUEC, KAK paCCUUTHLIBATh HAYaJI0 U KOHCI]
obmactun OoB g CUCTEM CO MHOI'MMH HECYIIMUMHU C OJHUM M HECKOJIBKMMHU TPaHCIIOHACPAMH Ha CITYTHHKE.

1 Ipumep 1: HeckobK0 TPAHCIIOHAEPOB HA CIIYTHHUKE, 00CIYKHBAIOIIHUX OJHY 00/1aCTh

Ha pucynke 8 mokasan onuH U3 IPUMEPOB CIYTHHKA ¢ HECKOJIBKMMHU TpaHCIOHIepamMu. B sToM mpumepe
LIMPHHA IO0JIOCH], B KOTOPOH CIIyTHUKY pa3pelieHo BecTH nepeaady B nojioce 20 MI'n, mpu mupuHe H0I0Ch
TpaHcrioHnepa 1mo ypoBHIO 316 =5MIm u ¢ mmpHHONW HEOOXOAMMOW IOJIOCH HU3IYyYEHHs] C OJHON
Hecymeit = 1 MI'n.

PHUCYHOK 8

H3nydyeHne ¢ HeCKOJILKHMHU HeCyIMMH, B KOTOPOM IIHPHHA M0JIOCHI TPAHCHOH/epa
no ypoBHI0 3 1b MeHbIIe MPUCBOEHHOH IIUPUHBI MOJIOCHI

CyMMapHa;[ MPUCBOCHHAS [10JI0CA (20 MI' ) |

H606X0/Z[I/IM2UI noJoca Juist H_[I/IpI/IHa HOJIOCHI TpchnomIepa
M3ITyYCHHS C OHOM HEeCyIei no yposuio 3 16 (5 MI'1y)
(1 MI')

-

cd
SM.1541-08

B nHacroseit PekoMennanum ycraHaBIuBaeTcsl HEOOXO0MMast IMPHHA TOJIOCH By n3iyueHne ¢ HECKOIbKUMU
HECYIIMMH paBHOH MEHEe 4YeM II0JIoca TPaHCIOHIepa HOo ypoBHIO —3 1b M MeHee dyeM cyMmapHas
nprcBoeHHas monoca. OTcioa, U BBIICTIPHBEICHHOTO MTPUMepa, HeoOXoquMast ITUPHUHA TIOJIOCH COCTaBHUT
5 MI'n. O6nacte O0B HaunHaeTcst Ha rpaHUNAX KaKAO0H CyMMapHOM MPUCBOESHHOM MOJIOCHI YaCTOT, KOTOpast
SIBJISIETCSL YACThIO MOJIOCHI, B KOTOPOil pa3peleHa padoThl CUCTEMBI.
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Cuwuraercs, uto oomacts O0B npencrapisieT co00i T€ YaCTOThI, KOTOPHIE OTACIEHBI OT IIEHTPAIBHON YaCTOTHI
0oxee ueM Ha 50% OT HEOOXOUMOH MMUPHUHBI TIOJIOCH! U MeHee YyeM Ha 250% HeoOX0IMMOi IIMPHUHEI ITOJIOCH
(umpuna Tonockl TpaHcmouzepoB A u D). Cuemosarensho, mmpuHa obmacta OoB cocrasiaser 200%
HEO0XOMMOH MUPHUHBI TOJIOCH. [To3ToMy, U1t mprMepa, ToKa3aHHOTO Ha pucyHke 9, mupuHa obactu OoB
Boime fau u Huke faL paBHa 10 MI'u. O6mact OOB 1 mo6GoYHBIX M3ITy4YEeHUIT TTOKa3aHbl Ha pUCYHKe 9.

PUCYHOK 9

O0s1acTH BHENOJIOCHBIX H MOOOYHBIX H3IyUeHHIi AJIsl CHCTEMBbI C HECKOJIBKHMHU HeCyIHMH, IOKA3aHHOIi Ha pucyHke 8

Obnactb Oo0nacth
noGoumsx| O0macte OoB CyMMapHast PUCBOEHHAs Obunacts OoB 10GOYHBIX
wynyuenmii| (10 MIm) | nosioca yacror (20 MI') | (0OMI'm) | pepyuenmit

[Iupuna nonocsl By = 31b cuctembr

200% ot B, C HECKOJIBKMMH HECYILUMU 200% ot B,
CHCTEMBI C (5 MTI'm) CHCTEMBI C
HECKOJIBKHAMHA HECKOJIBKHMH

HECYLLIUMU A >< B >< c >< D HECYLLIUMU
f f f, f

f f
AL ca ch c.c cd AU SM.1541-09

2 Ipumep 2: Oqun TPaHCHIOHIEP HA CIYTHUKE

Korma Bce Hecymme, mokazanHble Ha pucyHke 8 (Al-D4), mepemaroTcs uepe3 OIUH-€IMHCTBEHHBIN
TpaHcnoHep, 0omactb OoB /oKHA HAYMHATHCSA HA TPAHUIAX CYMMAapHON MPHCBOEHHOMW MOJIOCH YacToT,
a mupuHa obractu OoB momkHa ObITh paBHA 200% HEOOXOMUMOW HMIMPUHBI MOJIOCH], KOTJa HEOOXoMumas
IIUPUHA TIOJIOCH YCTaHOBJIEHA PaBHONH MHUHHMAJbHOMY 3HAYCHHIO W3 CYMMAapHOH NMPHUCBOSHHOM IOJIOCHI
9acTOT W IIMPUHE TOJIOCKHI TPAHCIIOH IEpa 10 ypoBHIO 3 1b.

Ipunoxenune 3

Pa3merka rpadguka nisa macok B eqrnaunax dBe u dBsd

B nacrosimem I[punokeHnn onucanbl CrocoObl pa3MEeTKU OCeil CIIeKTpaibHbIX Macok B dBC u dBsd.

1 Pasmerka ocu Y puast macok OoB

Ha pucynke 10 moka3zan npeanouTHTeIbHbINA C1oco0 pa3MeTk ocu Y JIIsl CIIEKTPaIbHBIX MACOK B CIHHHUIIAX
dBc u dBsd, koria MCHoib3yrOTCS OTPHUIIATEIbHBIC 3HAYCHUS OTHOCHUTEIBbHOrO ypoBHs. Ha pucynke 11
MOKa3aH JAPYroi crnocod, B KOTOPOM HCIOJNB3YIOTCS MOJOKHUTEIbHBIC 3HAUeHUsI ociabienus. OTMETHM, 4TO
MacKd Uil CHMMETPUYHBIX TpenenaoB pucyHkax 10 u 11 moka3aHbl OJMHAKOBBIMH; Pa3IMYaeTCs TOJIBKO
pasmerka ocu Y. Jlng rpaduxoB B dBsd sTasoHHas 1mojoca 4acTOT JOJDKHA OBITh BKIIFOYEHA B PA3METKY,
nanpumep dBsd (BW = 50 k).

O003Ha4YeHHs, Y KOTOPBIX HOJIb PACTIOIOXKEH CBEPXY OCH Y, COOTBETCTBYET IPUHSATOMY B IPOMBIIILICHHOCTH
croco0y 0003HAaYeHHsT MacOK MPEEIOB W OTOOpPaKEHUs CIEKTPOB HA AWCIIESX CIEKTPOAHAIN3aTOPOB U
IPYTOTO H3MEPUTEEHOTO 000pyA0BaHUS.
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PUCYHOK 10

HpnMele I]peIIHO‘lTl/lTeJII)HOﬁ Pa3METKH OCH Y nas CHMMETPUYHBIX MACOK
BHEIOJIOCHBIX n:my'{elmﬁ C HCITOJIb30BAHUEM OTHOCHTECJIBbHBIX ypOBHeﬁ

0 0
=
-10 = -10
3
-20 w20
—~ <
@ 30 g 30
z g
—40 E 40
g
=50 m —50
RS
-60 -60
0 50 100 150 200 250 0 50 100 150 200 250
CIBUT 4aCTOTHI CIBUT 4aCTOTHI
(TpOLIEHTHI OT IMPUHBI HEOOXOAUMOH TIOJIOCHI ) (MpOILEHTHI OT MUPUHBI HEOOXOIMMOM TTOJIOCHI)
SM.1541-10
PUCVYHOK 11
IIpumeps! aJIbTEPHATHBHON Pa3MeTKH OCH Y /11 CHMMETPHYHBIX MaCOK
BHEIIOJIOCHBIX M3JIy4YeHMIi ¢ HCIO0JIb30BAHNEM 3HAYEHMIT 0CI20J1eHHsT
0 _ 0
=
10 = 10
o
20 Y20
' <
R 30 g 30
s 5
40 E 40
=
50 @ 50
=
60 60
0 50 100 150 200 250 0 50 100 150 200 250
CIIBUT 4aCTOTHI CBUAT 4aCTOTHI
(CIpOIIEHTBI OT MUPHHBI HEOOXOMUMOI MOJIOCKI) (IpOTIEHTHI OT MIMPUHBI HEOOXOMMMOH TTOJIOCHI )
SM.1541-11
2 Pa3metka ocu X s macok OoB

CaBur 1o yactotre 00BIYHO JTAETCS B MPOIEHTaX OT HEOOXOIUMOW MIMPUHBI TTOJIOCH, HO WHOT/Ia MOXKET OBITh
ynoOHee IMOKa3kIBaTh €ro B MPOIICHTAX OT IIMPUHEI TTOJIOCKH KaHana. CIBHT 1O YaCTOTE MOXET OBITh yKa3aH
TaKk)Ke B a0COJIFOTHBIX 3HaYeHusX — B K1 11 uan MI 11,

OOBIYHO npeacjibl MaCKu CUMMETPUYHBI OTHOCUTCIBHO LIGHTpaJILHOﬁ YaCTOThl, U IMOKA3bIBAKOTCA TOJBKO
MOJIOXKUTCIIBHBIC 3HAYCHUA CABUIAa II0 YaCTOTE; KOTOPBIC OIIMCBIBAIOT KaK IIOJOXHUTCIBHBIC, TaK H
OTpULATCIIBHBIC CABUTU I10 YaCTOTC. B takom cjiydac, Ha rpa(’pmce ITOKAa3bIBAKOTCA TOJIBKO ITOJIOKHTCIIBHBIC
CABHI'Y 110 HaCTOTE. OI[HaKO IJIA IpEACJI0B, KOTOPBIC HE CUMMCTPUYIHBI OTHOCUTCIIBHO LIGHTpaJ'ILHOfI 4acCTOThI,
Ha ocu X AOJDKHBI TOKAa3bIBATHCA W IMOJIOXKUTCIIBHBIC, U OTPULATCIbHBIC CABUTH 11O YaCTOTC. Ha PUCYHKE 12
IIOKa3aH HpHMCpHBIfI I‘pa(bI/IK, KOTOpBIﬁ MOXET HCIOJB30BATHECA KaK 1A CUMMETPUYHBIX, TaK W I
ACUMMCETPHUYHBIX TPEACIIOB.
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PUCYHOK 12

IIpumep pasmeTku oceii rpaguka aCHMMETPUYHBIX H CHMMeTPUYHBIX Macok OoB

(dBc)
|

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

CrBur 4acToThI (TPOLEHTHI OT MIHPUHBI HEOOXOAMMOM MOIOCHI ) SM.1541.12

IIpunoxenue 4

Ilepeuens nokymenToB MCI-R, kacaomuxcs usaydeHuid B odaactu OoB
JJISL ONpe/e/IeHHBIX CJIYKO

Pekomenmanms MCD-R  F.1191 — 3nayeHue [MUPHHBI HEOOXOAMMOW M 3aHUMAEMOW TMOJIOCHI U
HeXelaTelbHbIe U3Ty4YeHHs HU(POBBIX CUCTEM (PMKCUPOBAHHOM CITYKOBI.

Pexomenmanus MCD-R M.478 — Texaudeckue XapakKTepUCTUKH 000PYI0BAaHUS M IIPHHIIMITEI pACTIpeIeTICHUS
YaCTOTHBIX KaHajI0B B AuanazoHe oT 25 1o 3000 MI'1 aist CyXomyTHBIX MOABMKHBIX UM cityk0.

Pexomenmanus MC3-R M.1580 — O0mue xapakTepHCTHKH HEXeNaTeTbHBIX H3y4YeHHH 0a30BBIX CTAHIIMH,
HCITONIB3YIOIINX Ha3eMHBIN pagnounHTepdeiic cuctemsr IMT-2000.

Pexomenmamus MCDO-R M.1581 — OOmue xapakTepUCTUKW HEKENATEIbHBIX HW3IYYECHHH IOJBHUKHBIX
CTaHIMH, UCIIONB3YIOLINX Ha3eMHbIN panguonHTepdeiic cuctembl IMT-2000.

Otuyer MCD-R M.2014 — CnexTpaiibHO 3¢ ekTuBHBIE HUPPOBBIE CUCTEMBI CYXOIyTHOH HMOABHKHOM CBS3U
JUTS TIepeladyl JUCIETYEPCKOro Tpaduka.

Pexomenmamuss MCD-R BS.1114 — Cucrembl Ha3zeMHOro LH(GPOBOIO 3BYKOBOTO pajJHMOBELIaHWs Ha
aBTOMOOMJIbHBIE, IEPEHOCHMBIE U CTAllMOHAPHbIE MPUEMHUKH B nuanazoHe yactor 30-3000 MI'n.

Pexomenmauss MCDO-R  BT.1206-1 — Macku cheKkTpalbHBIX TpEAENoB I Ha3eMHOTO HH(POBOTO
TEJICBU3HOHHOTO PaINOBCIIAHHUS

Pexomenpanus MC3-R M.1480 — OcHOBHBIC TEXHUYECKHE TPSOOBAHHUS K TIOJIBUKHBIM 3€MHBIM CTAHIIUSAM
reOCTAIlMOHAPHBIX CHCTEM TIOJIBUYKHOM CITyTHUKOBOM CITY>KOBI, KOTOpBIE pab0TaroT B TII00ANBHOM cucTeMe
nepcoHanbHOM cryTHHKOBO# cBsizr (GMPCS) — Cornamienus B popme MemopanyMa o B3auMOTIOHUMAHUH
B OTHOIIICHUY MCIIOJIb30BAHUS Y4aCTKOB MoJIockl yacToT 1-3 [T,

Pekomenpanms MCD-R M.1343 — OcHOBHbBIE TEXHUYECKHE TPEOOBAHUS K MOJBHKHBIM 36MHBIM CTAHIIUSAM
U TII00AThbHBIX HEreOCTAllMOHAPHBIX CHCTEM MOJBMKHON CITyTHHKOBOW CITy’)KOBI B JHAITa30HE YacTOT
1-31T.

[MPUMEYAHUE 1. — Pexomennauus MCD-R M.1343 MoxeT IPUMEHSTHCS TaKXKe K TEPMHHAJIAM HEreoCTallMOHAPHBIX
CITyTHUKOBBIX CHCTEM, XOTS B Ha3BAHUM yKa3aHbI TI00AIBHEIE CUCTEMBEI,
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Ipuiaoxenue S

IIpenennt uznyuyenuii B o0aactu OoB 1ist KOCMUYECKHX CITYyKO
(3eMHbIE 1 KOCMHYECKHEe CTAHIINN)

1 BBenenue

B ompenenenHpIx ciydasx, monpaszymeBaercs, uro Macku OOB (omucanuble B paszmenax 2—4) He JOJDKHEI
IIPUMEHSTHCSL.

Hnst ciydasi, Korja Ha OJHOM CITyTHHKE pabOTaeT HECKOJIbKO TPAHCIOHAEPOB B OJHOW o00nactu
00CITy)KMBaHHUS, ¥ KOTJIa pACCMAaTPUBAIOTCS HIKeonncaHHblie npeaenst aast O0B uznyuyenus, O0B uznyuenus
OT OJTHOTO TPAHCIOHJIepa MOTYT TONACTh Ha YacTOTY Tepe/laud BTOPOro COCEIHEro TpaHCHoHaepa. B Takux
cutyanusx, yposeHb O0B m3nmyueHnit oT mepBoro TpaHCHoOHAEpa HAMHOTO MPEBOCXOJST OCHOBHOM CHTHA
BTOpOTo TpaHcmoHaepa. ClieZI0BaTeIbHO, OMMCAHHBIC HUKE MPEIeNbl He JODKHA MpuMeHsaThes kK Tem O0B
M3ITyYeHUSM CIYTHUKA, KOTOPBIE MOMAIAI0T B HEOOXOAUMYIO MIMPUHY TOJOCHI IPYTOro TPaHCIOHAEpa TOro
K€ CaMoro CITyTHHKA B TOH ke caMolt 001acTH 00CITy KHBaHUS.

PUCYHOK 13

[pumep npumenumoctu npegenos OoB st CIyTHUKOBOIO TPaHCHOHAEPa
(pucyHok He B MaciuTabe)

Tpancronnep A Tpancronnep B
IIpenesnsr Ipenens
MOOOYHBIX TOOOTHBIX
M3ITydeHui U3IyYECHUI
RO NC NN . ) _

SM.1541-13

Tparcmonaepst A u B paboTaroT Ha OTHOM M TOM JK€ CITYTHHKE B OJTHOH W TOH e 00J1acTH 00CITy KHBaHUS.
Ot Tpancnionaepa B He TpebyeTcs, 4TOOBI €ro CUTHAJ COOTBETCTBOBAJ TIpeesiaM u3nydeHui B oomacta OoB
B JIMana3oHe 4acToT 2, HO TpeOyeTcs, 4ToObl OH MM COOTBETCTBOBAJ B Jauamna3onax yactor 1, 3 u 4.
B mnamasone wactoTr 3, ecnu OH SBJISETCA 3aIIUTHOW IOJIOCOHM, Tpeiensl w3inydeHuil B obmactu OoB
HE TIPUMEHSFOTCS.

2 Macku OO0B pi1s1 3eMHBIX H KOCMHYECKHX CTAHUMI (PUKCHPOBAHHOW CIYTHHKOBOM CJIYKObI
(PCO)

Wznyuenuns cranmmu, pabotaromeil B monocax, pacrpeneneHHsix @CC, B obmactu OoB momxHBI OBITH
YMEHBIICHBI M COCTAaBIISITh MEHbBIIIC MaKCHMaibHOW PSO, B ATAJIOHHOW MOJOCE YacTOT MmHUpPHHOW 4 KI'II
(m1s cuctem, paboraromux Beiie 15 I'Ttr, BMecTo 4 KI'11 HCMOMB30BATHCS ITANOHHAS Tooca yactoT 1 MIr)
B IIpeJiesiax HeoOX0IMMOM IIIMPUHBI TIOJIOCKH], B COOTBETCTBHU CO CJIEIYIOIINM BBIPAKEHUEM:

40 log (% +1) dBsd ,

rae F — caBur mo wactore OT TpaHMIIbl CyMMapHOW PHUCBOCHHOM MTOJIOCH! YaCTOT, BRIPAKEHHBIN B MMPOIIEHTaX
OT HEOOXOUMOW MIUPHHBI ToJ0ckl. OTMeuaercs, 4To obnactb OoB u3nydeHuil HauMHAeTCs Ha TPaHHUIAX
CyMMapHOH NPUCBOCHHOM MOJIOCH! YaCTOT.
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PUCYHOK 14
IIpumep 1: Macka OoB B npeanoJio:keHuH, 4To npeaes] NodOYHbIX n3aydyenuii pasen 25 dBsd

(ocmabiieHue He TPEBBIMIACT 11 pejieiia TIOOOUHBIX W3y ICHHHA )
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Cpsur 1o yactote (F) oT rpaHulbl CyMMapHOM IPUCBOEGHHOM M0JI0CHI
(% oT HEoOXOIMMO#H IMPUHBI TIOTIOCHI )
SM.1541-14

PUCYHOK 15

Ipumep 2: Macka OoB B npeanoJioxkeHnn, 4To npeaes moGoUHbIX u3irydenuii pased 40 dBsd

N\
NN

N
15 AN

20 \‘
25 \\
T~

30

(Macka 0OpbIBaETCs HA rPaHUIIE TIOOOYHBIX U3ITyYEHHUH )

Ocna6nenne (dBsd)

IIpenen
I'panuia moGOUHBIX U3JTy4eHUI ——{ T0G0YHBIX M3/TyUeHHit

35

40

=— ['panuIia cyMMapHO IPUCBOEHHOM MOJIOCH

45

0 50 100 150 200 250 300

Cpgur no vactote (F) oT rpaHuipsl cyMMapHON IPUCBOSHHON MOJIOCH
(% oT HEOOXOANMO#H IMPUHBI HOJIOCHI )

SM.1541-15



Pex. MCJ-R SM.1541-6 25

Heo0xoamMo mposBIsSTE OCTOPOKHOCTE B TeX Cirydasix, koraa Macku O0B dopmupyrores mis nmpuMeHeHus,
KaK Ha 3€MHBIX, TaK M Ha KOCMHYECKHX CTaHIHAX. DTO Tpedyercs MOTOMY, YTO ISl TMPHUIOXKCHUH
C HECKOIbKUMH HECYIIUMH, He0OX0oAnMas IUPHHA TTOJIOCH], HA OCHOBAHUH KOTOPOM (hOPMHUPYIOTCS MAcKH,
orpeJeNsieTcs Kak HeoOXoAuMasl IMPUHA TOJIOCH! BBIXOHOTO YCHITUTES TepeaTyika. Ha 3eMHBIX CTaHIHAX
YacTO YCTAaHABIWBAIOTCS YCHJIMTENH, TOJIOCA YacTOT KOTOPBIX HAMHOTO INUpE, YeM Yy YCHIWTENeH Ha
KOCMHYECKHX CTaHIIUSX.

3 Macky BHENOJIOCHBIX M3JIyYeHUH Uil 3€eMHbIX M KOCMHUYECKHX CTAHUMH NOJABUIKHOM
cnyTHHKOBOI ciny:x0661 (IICC)

Mackwu, onucannbsie B Pekomenmanimn MC3-R M.1480, MoryT HCIONB30BATHCSA IS MOABM)KHBIX 3E€MHBIX
craamuit  cucteM IICC co cmytHmkamm Ha reocranuoHapHoid opoute (I'CO), COOTBETCTBYIONTHX
MeMopaHayMy o BzauMmorionuManuu GMPCS B yuacTkax amama3ona gyactot 1-3 I'T'.

Macku, onucanasie B Pexomermannn MC3-R M.1343, chopmupoBaHHBIE TSI ITOABHKHBIX 36MHBIX CTAHITAN
HI'CO B monoce 1-3 I'T'11 MOTYT OBITH OTHAM M3 HCTOYHHUKOB JAHHBIX JJIS TIOJIBIKHBIX 36MHBIX CTAHITHH.

Jia 3eMHBIX CTaHIIMA, HE OXBAaYCHHBIX BBINIEYKAa3aHHBIMH PeKoMeHAanusMu Hu Ui BCEX KOCMHYECKHX
CTaHIWH, JOJKHA UCTIOIB30BATHCA CIIENYIONIas 00Mas Macka BHEMOJIOCHBIX W3ITyUeHHH, KOTOpasi CANTAETCs
BepxHei rpanuneit 1 cucrem [1CC:

Ocnabnenne m3nydenuii O0B B »stamonHoi monoce wyactoT 4 k' s cucrem [ICC, paboTaromux HUXKE
15T (B IpOTUBHOM CiIydae — B STAJOHHOM mojoce 9acToT 1 MI' mist cucrem IICC, paboTaromux BBIIIe
15 I'T'm), cocraBiser:

40 log (i +1j dBsd ,
50

rae F — caBur 1mo 9acTtoTe OT rpaHuIlbl CyMMapHOH MPUCBOEHHOM MOIOCHI YaCTOT, BEIPAKEHHBIN B MPOIIEHTAX
OT HEOOXOJMMOH INMPHHBI MOJOCHI, KOTOPBIH Oyjaer yexaTh B npenenax or 0% mo rpaHuilsl MOOOYHBIX
u3aydenuit (koropas, o6srauo0, papaa 200%).

HpI/IBeI[eHHaH BBIIIC MaCKa, MOXKET OKa3aTbCs HerHMeHHMOﬁ I A€TAJIBHOT O HSYLICHI/IS[ COBMECCTHUMOCTHU I10
coceJTHel Mmojoce 4acToT.

4 Mackd BHENOJIOCHBIX M3JIyYeHHH I KOCMHYECKHX CTaHUMH paauoBelmiaTe]bHOM
COyTHUKOBO¥ ciy:k661 (PCC)

BrenonocHple MW3MydYeHUS CTaHIMHM, paboTaromeld B IOJ0Cax, paclpelelcHHBIX pPaTHOBEIIATeIbHON
CITyTHHKOBOU CITy>k0e, JOKHBI OBITh YMEHBIICHBI O BEIIMYMHBI MCHBIIIC MAKCUMAIBHOU CIIEKTPATHLHOMN
IJIOTHOCTHU MOIITHOCTH B 3TAJIOHHOH ITOJIOCe YacToT mupuHon 4 kI 11 (st cucteM, paboTarontux Beime 15 T,
BMmecto 4 kI'11 MCHONB30BaThCS ATaOHHAS Tojoca yactoT | MI'm) B mpenenax HeoOXOAWMOHW HIMPUHBI
TIOJIOCHI, B COOTBETCTBHH CO CIICIYIONTUM BBIPAXKECHUEM:

32 Iog(i +1j dBsd,
50

re F — caBur mo 9actore oT TpaHHIIbl CyYMMapHOU MTPUCBOSHHOH MOIOCH 9aCTOT, BRIPAKEHHBIN B MPOIIEHTaX
0T HeoOXOoaMMOHN mHpHUHBI ToJockl. OTMedaercs, uto obmacts OoB HaumHaeTcs Ha TpaHHWIIAX CyMMapHOH
[IPUCBOEHHOMN I1OJIOCHI YaCTOT.

5 Macka OoB wu3nyyeHuil Aad JUMHUH CBA3M  KOCMoOC-3eMJIsl  CJOY:KOBI KOCMHYECKHX
ucciaenoBanmii (CKH), cayxonl kocmudeckoii skcuryatamun (CKJ) u cnmyTHHKOBOI# CI1y:KObI
uccnenosanus 3emuan (CCHU3), padoraromux B Auanaszone 1-20 T

5.1 BBenenue

B nactosmem [IpunoxeHnH OMUCHIBAETCS Macka BHETIOJIOCHBIX M3TYUCHUH I TMHUAN CBSI3U KOCMOC-3eMIIs
CKU, CK3 u CCU3, paboraronux B muanazone 1-20 I'Tm. Jta Macka HeMpUMEHUMA IS CTAaHIIUN JaJIBHETO
KOCMOCa, aKTUBHBIX JJATYUKOB WJIM MEXXCITyTHUKOBBIX JIMHUMN CBSI3HU.
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5.2 Macku BHenmoJIOCHbIX m3iaydenuii piasi cucteM CKH, CKD uw CCHU3, pa6Gorarommx
B HAIIpaBJIEHUSIX KOCMOC-3eMiIsl 1 3eMJII-KOCMOC

Macka, noka3aHHast Ha puCyHKe 16, OTHOCHTCS K U3JIy4YeHHUSIM ¢ OAHOH Hecymiel 3eMHbIx ctanmmii CKU, CKD
u CCU3, paboTaromux Ha MEHTPAITBHBIX YacToTaxX B Auana3oHe ot 1 I'T'm mo 20 I'Tm.

PUCYHOK 16

PexomenngoBannast macka QoB nis usayuenuit CKU, CK9 u CCU3 ¢ ognoii Hecymieit
B HalpaBJIEHUSIX KocMoc-3eMiist B 3eMulsi-kocMoc B noJiocax Mexxay 1 I'T'm m 20 I'T'

—40

=50
50 100 150 200 250

HeoOxomumast mmmpusa monockl (%)

OTHOCI/ITeHbHafl CHCKTpaJ'ILHa}{ INIOTHOCTh
(dBsd/4 kT'n)

Tpumeuanue 1. — Macka u3imyueHuii, 0ObIYHO, OXBaThIBAeT AuanasoH 10 250% ot
HeoOxouMoit mmpuHel. OfiHaKo AanbHsst rpanuia oomactu Q0B 11st y3KOMOIOCHBIX 1

LIMPOKOTIONIOCHBIX CHCTEM MEHSIEeTCsI, Kak ykazaHo B Pekomenmaimu MCD -R SM.1539.
SM.1541-16

5.2.1 IlapameTpbl MaCKH U3JTy4YeHUsI
Macka u3JIy4eHHii onuceBacTes B equannax dBsd, m3smMepeHHBIX B 3TaI0HHO# moaoce gactot 4 kI,
Macka u3ny4eHuil onpeaensercs Kak:

Ocna6nenne = —15+15 (X /50%) dBsd s 50% < X <150% (33)
Ocnabnenne = +12+6 (X /50%) dBsd 11 150% < X <250% , (34)

rje X yKa3bIBaeT MPOLIEHT OT HEOOXOIMMOM IMPUHBI TIOJIOCHI.

5.2.2  IlpuMeHMMOCTb MACKH U3JTy4eHUs

OnmcanHas 37ech MacKa HW3Iy4YeHHH NPUMEHMMa TOJNBKO ISl W3IYYeHWH C OJHOW HECyIeH CIyX Obl
KOCMHUYECKHUX UCCIICOBAaHUH, CIIy)KObI KOCMUYECKON SKCIUTyaTallid M CITyTHHKOBOH CITyKObI UCCIICIOBAaHUS
3emin, padoratontux B auana3one ot 1 I'T no 20 [T, Ona HenpuMeHnMa [T H3ITyYeHUH CTaHIIHN TATBHET0
KOCMOCa, CTaHIWH, pabOTAIONINX HAa MEXCIYTHUKOBBIX JNUHHSIX cB3u (MCJI) miam akTHBHBIX JaTYHKOB.
Macku uznydenus s CJI u nmuauit kocmoc-3emitst B auanazonax Huxke | [T u Beime 20 I'Th, TpeOyror
JanbHEHUIIIero u3y4eHusl.

5.2.3  OcHoBBI AJ1 pacyeTa MacOK M3JIy4eHMIl

Macka u3nydenuid, onucanHas ypaBHeHusMu (33) u (34), Obula BhIOpaHa MOTOMY, YTO MOJCIMPOBAHUE
MOKa3ajo, 4TO 3Ta Macka M3Iy4YeHUH MOXKET OBbITh pealn30BaHa 0€3 M3JUIIIHUX OrPAHUYCHU JUIs 36MHBIX U
cnytHukoBBIX craniuit CKU, CKD u CCU3. bonee Toro, oHa, KaK MpaBmiIo, 00€CIeYnBaET JOCTATOYHYIO
3alUTY OT HEXKENaTeINbHBIX M3Iy4eHuH. Jlanee, 3Ta Macka COOTBETCTBYET KOHIEHIIMH OE30IMaCHOCTU CETH,
T. €. 3TU 00IIre pekoMeH10BaHHbIe mpenensl O0B OyayT npencTaBiaTb co00M, B 00IIEM ciydae, HauXy AN
Cily4aii, OCHOBaHHBIN Ha HauMMeHee cTporux npeaeiax O0B u3nydyeHwus, KOTOpPbIE YCIEUIHO UCIIOIB3YIOTCS B
PETMOHANILHBIX U HAIIMOHAJBHBIX PErIaMEHTaX, ¥ OHU HE YUYUTHIBAIOT 0OJiee CTPOTHE PETHOHAIBHBIC WIIH
HAI[MOHAJTIbHBIC TIPECTIbI.
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6 Cay:k0bl CTAHAAPTHBIX YACTOT W CHTHAJIOB TOYHOT0 Bpemenu (SFTS)

6.1 Cay:xob1 SFTS, padoraromux Huzke 30 MI'n
MMogioca 7 (2,5-25 MTI')

Manydenus ciyx061 SFTS B momoce 7 ot 2,5 mo 25 MI'11, Kak paBuiio, Comep kaT MyJIbTHILIEKCHPOBAHHBIC C
pasaciICHUEM 110 BPEMEHU I'OJIOCOBEBIC OG’LHBJ’IGHI/IH, TOHAJIbHBIC MMOCBIJIKU U KOJIbI BPEMCHHU. Ka)i([lblﬁ CUrHalx
MOJIYJIUPYET HECYIIYIO C UCIOIb30BAaHUEM JBYXIIOJOCHOM aMILUTATYTHOW MOTYJISIIUY.

Macku criekTpaibHBIX npenenoB SFTS paccunTteiBatoTes B cooTBeTcTBHM ¢ Pekomennareit MC3-R SM.328
(m. 6.3.3 TIpusoxenus 1), ¢ HCMONB30BaHUEM YKa3aHHOW BBINIC IMUPUHBI TOJOCHI KaHAla, MOCKOJIbKY
HEOOXOMMYI0 HIMPUHY TIOJIOCHI CUTHAJIA ONPE/ICIIIET 3ByKOBOE PaIOBEIIaHNe

Ecnu wacToTa oTKIIapIBaeTCS HA OCH A0CIHCC B JIOTAPU(PMHUUECKUX SAMHULAX, H, €CITU TUIOTHOCTH MOIIHOCTH
OTKJIAJIBIBAIOTCS Ha ocu opauHar (1B), To kpuBas, nzobpakaromias criektp O0B, 10/DKHA J1ekKaTh HIKE IBYX
MPSMBIX JINHUM, HaunHaromuxcs B Touke (+0,5 x mupuHa monock kaHana, 0 1b) win B Touke (—0,5 x mmpuHa
mosiocel kaHama, 0 nb) u 3akaHuuBaThess B Touke (+0,7 x mmpuHa TONOCH KaHama, —35 nb) win
(—0,5 x mmpuHa mojockl kKaHana, —35 n1b) coorBercTBeHHO. BHE 3THX TOuek M Hmke ypoBHsS —60 nb srta
KpWBas JOJDKHA JIEKATh HIDKE JBYX NMPSMBIX JIMHUH, HAYMHAIOMIUXCS B IOCIEIHUX TOYKAX M HWMEIOIINX
HaksoH 12 nb/okraBy. BriocieacTBuu, 3Ta e KMBas TOJDKHA JieKaTh Hke ypoBHs —60 ab.

OranonHbll ypoBeHb 0 1b COOTBETCTBYET INIOTHOCTH MOITHOCTH, KOTOpAs CYILIECTBYET, €CIIH Obl CyMMapHast
MOIIHOCTh, 0€3 ydeTa MOLIHOCTH Hecyllei, Oblia Obl paBHOMEPHO pachpeaescHa Mo Heo0X0AUMON IMPHHE
TOJIOCHI.

OnpeneneHHas TakuM 00pa3oM OpAMHATA KPUBOW TPEACTABISCT COOOW CPEJHIOK  MOIIHOCTS,
BOCIPUHUMAEMYIO aHaJIM3aTOPOM CO CpeaHeKBajpaTudeckoi momocoit myma 100 I'm, wactota kKOoTOpOro
HacTpPOEHAa Ha YaCTOTY, OTOOPaKEHHYIO IO OCH a0CITHCC.

IIpniaoxenue 6

IIpenesanl n3nydyenuii B odsactu OoB 1191 crcTeM TeJIeBU3HOHHOIO BELIAHUSA

B mnacrosmem llpunoxkeHnn nOpuUBOAATCA Tpenenbl u3nydeHuil B obmactu OoB, KOTOpbIe TOJDKHBI
MPUMEHSITHCS AJISl CUCTEM TEJIEBU3MOHHOTO PaJHOBEIIaHUs. B COOTBETCTBUM C MPUHIMIIOM 0E30MacHOCTH
cetd (cM. 1. 4 paznena pekomerdyem), ClielyeT OTMETHUTb, YTO OOJIee CTPOTHE MPeJIeIbl HE 3aTParuBaloTCs B
TEX CilydyasiX, KOTJa CYLIECTBYIOT OCOOBbI€ COIJIAIIEHMs Ul PaauOBEINATEeNbHBIX CIY)XO, MOINMCaHHBIC
B IIENAX KOOPAWMHAMK WM 00ecredeHnsi COBMECTHMMOCTH. boiee cTporuwe mpeaesnsl, yKa3aHHBIE B
COOTBETCTBYIOIMX COIVIAIIEHUSAX M CTaHAapTaxX, JOJDKHBI HCIIONb30BaTbCS BO BCEX CIyyasx, KOrja
HEO0XOIMMO OIPEAETIUTh 0COObIEe TPEOOBAHUS U MOXKET OBITh 3aTPOHYT IPEAMET COTJIAIICHHS.

IMPUMEYAHUE 1. — Bce npecTaBicHHBIC 37I6Ch MAaCKH — 3TO MACKH JUIS MOJHOTO HM3JTyUCHUS, BKIIOYAS MPEICITbI
u3ny4yeHuid B oonactu OoB.

1 Lndposoe TB ¢ mupunoi kanaja 6 MI'u no Pekomengamnu MCI-R BT.1306

1.1 Cucrembl DVB-T ¢ kananamu 6 MI'g

Jus mmdpoBoro TeneBupeHUs ¢ KaHanmamu mupuHoi 6 MI'm, obmacte OoB pacmonoxena ot +3 Ml
(T. e. £0,5 x 6 MI'r) 1o £15 MTI'1y (T. e. +2,5 x 6 MI'm).

Hns cucrempl DVB-T ¢ kanamamum 6 MI'n, ans usMepeHUs] CHEKTpPalIbHBIX TPEACIIOB HCIOIb3YETCs
nu3MeputenbHas nonoca 4 k['u. Dranonnsiii ypoBerb 0 1b coOTBEeTCTBYeT cpeiHEell BBIXOJHON MOIIHOCTH,
M3MEpPEHHOM B IIMPHUHE MOJIOCHI KaHaja.
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Macka cniekTpanbHbIX npenenos ajst cucteM DVB-T ¢ kananamu 6 MI'1| moka3zana Ha pucynke 17. Ha stom
PHUCYHKE M300pakeHbl CIIEKTPaJIbHbIC MPEEIIbl ISl IEPEAaTINKOB C AUANa30HOM BBIXOIHBIX MOLIHOCTEH OT
39 abBt 10 50 nbBT. C kaKapIM PHCYHKOM CBsi3aHa TaOjMIla TOYEK IepeiioMa U Taljuiia 3HAYCHUH I
KOHEYHBIX TOYEK W JUIS TOYeK, ONM3KMX K KOHEYHBIM, B KOTOPBIX yKa3aHbl COOTBETCTBYIOIIHE YPOBHHU

MOOOYHBIX HSHyIICHHfI, JUIA fuara3soHa BhIXOJHBIX MOIITHOCTEH nepeaaT4ymnka.

PUCYHOK 17

Macka cnekTpajbHbIX npeaenoB A1 DVB-T ¢ kananom mupunoi 6 MI'u (a1 P= ot 39 1o 50 nbBT)
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—-110
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2,5 5 7,5 10

YacToTa OTHOCHTENBHO IIeHTpa KaHana (MI 1)

12,5 15

SM.1541-17

TABJIUIIA 5
Ta6anua Touek nepernda, cOOTBeTCTBYIOMMNX pucyHKY 17 s cucrem DVB-T ¢ kanasom 6 MI'n
YacToTa OTHOCHTEJILHO IEHTPA OTHoCHTEeNBbHBIH YPOBEHD
KaHaJja mupunoii 6 MI'n B H3MepHUTeIbHOI mosoce 4 k'
(MI'n) (nb)
-15 -99
-9 -91
-3,2 —66,5
—-2,86 -31,5
2,86 =315
3,2 —66,5
9 -91
15 -99
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TABJIUILIA 6

Tadauua 3HAYEHUIH KOHEYHOI TOUKH U 3HAYEeHN TOYeK, PACH0JI0KeHHBIX BOJIU3H KOHEYHbIX,
KOTOpbIe J0/LKHBI HCI0JIB30BATHCS BMeCTe ¢ pUCYHKOM 17 U Tabiauiei 5, pUMEeHUMBIX K HIHPOKOMY
AUANA30HY 3HAYEHHU I BLIXOHONH MOIIHOCTH nepeaaTyuka, ais cucrem DVB-T ¢ kanaigom 6 MI'n

3nauenne KoneuHoii Touxku® Juanazon CooTBeTcTBYIOIIUIi ypOBEHb
(u3mepuTensHas mosnoca 4 k') MOIIHOCTEH MOOOYHBIX U3TYYeHHIt
(aB) (aBBT) (usmepuTensHas mostoca 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

) 3paueHHe TOYKH, PACIONOKEHHOM BOIM3H KOHEUHOM, Ha 8 1B BhIIIE, YeM 3HAYeHHE KOHEUHOH TOYKU U
BCE 3TH 3HAYCHUS OTPEICIIIFOTCS BEPXHUM TpeiesioM, paBHBIM —66,5 1b.

1.2 Cucremsl ISDB-T ¢ kanajsamu mupuHoi 6 MI'u

Hns cuctem ISDB-T c¢ kanamamm mmpunoiri 6 MI'm obnacte OoB pacmomoxkena ot 3 MI'm
(T. e. £0,5 x 6 MI'n) mo £15 MTI'11 (T. e. +2,5 x 6 MI'11) OTHOCHUTENBHO IIEHTPa KaHaa.

Macka cnektpanbHbiX mpeaenoB s cuctembl ISDB-T ¢ kanamamu mupuHoit 6 MI'p mokaszana Ha
pucynke 18. CooTBeTcTByIOIIME TOYKHM Nepernda mnpuBeaeHbl B Tabmuie 7. OTHOCUTEIBHBIH ypOBEHBb
MOIITHOCTH OTpeeNsieTcs B 3TaJOHHOW monoce 4yactoT 4 k. Ortamonnsiii ypoBeHb O n1b cooTBercTByeT
CpeJHEMY BBIXOJHOMY YpPOBHIO, M3MEPEHHOMY B IIHMPHHE MOJOCH KaHanma. OTH MpPENENbl HU3ITydeHUs
MIPUMEHSIFOTCS, KOTJIa MOIITHOCTh TNepeaaTyrka Boitre 39 nbBT.

PUCYHOK 18

Macka cnexkTpajbHbix npeaenos Ais ISDB-T ¢ kanaaom mmpunoit 6 MI' (as P> 39 nbBT)
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TABJINIIA 7
Touku nepernda aas cucrem ISDB-T ¢ kananom 6 MI'u

YacToTa OTHOCUTEIHLHO LIEHTPA OTHOCUTe/IbHBIH YPOBEHb
KaHaja mupuHoii 6 MI'y B 3TAJIOHHOI1 moJioce 4 kIl

(MTI'n) (1b)

-15,0 -81,4

—4,36 -81,4

-3,00 -58,4

-2,86 -51,4

-2,79 -31,4

+2,79 -31,4

+2,86 -51,4

+3,00 -58,4

+4,36 -81,4

+15,00 -81,4

1.3 Cucrembl DTMB ¢ kananamu mupunoi 6 MI'y

Hns cucrem DTMB ¢ xanmanamum mmpunoii 6 MI'm obmacte OoB  pacnonoxena or 3 MIng
(1. e. 20,5 x 6 MI't) mo 15 MI'1x (T. e. £2,5 x 6 MI'11) OTHOCUTEIBHO IICHTPa KaHaa.

Macka criekTpaibHbIX ipeaesoB st cuctembl DTMB ¢ kananamu mmpunoit 6 MI'n mokazana Ha pucyske 19.
CooTBeTcTBYIOIIME TOYKH Hepernda npuBeneHsl B Tabnuue 8. OTHOCUTENBbHBIH YPOBEHb MOIIHOCTH
onpenensiercss B ATAIOHHOW mosoce yactoT 4 k['u. DrtanoHHb ypoBeHb 0 1B COOTBETCTBYET CpelHEMY
BBIXOIHOMY YPOBHIO, U3MEPEHHOMY B IIUPHHE TOJIOCHI KaHaJa. DTH MpPEeNbl W3My4YeHHs MPUMEHSIOTCS,
KOTJIa MOITHOCTH NepeaaTyuka Boitie 39 n1bBT.

PUCYHOK 19
MackH crneKTpajibHbIX npeaeaos ajis cucremsl D (DTMB) ¢ kananamu mupunoii 6 MI'y
=
)
N 0
1 |
]
% -10 I
=
5 -20
s L
5 30
; L
g 40
z L
< 50
2 ol ) \
=
= 60
= / \
g -70
= ol / \
= 80
5 C
290
8 L
3 -100
§ -15  -125 -10  -7,5 -5 -2,5 0 2,5 5 75 10 125 15

YacTora OTHOCUTENBHO 1IeHTpa KaHana (MI'm)
SM.154119
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TABJIUIIA 8

Tabéimnua Touek nepernda, cooTBeTCTBYIOIAs pucyHky 19, nus cucremsr D (DTMB)
¢ KaHaJaMu mMUupuHoi 6 MI'n

YacToTa OTHOCHTEJILHO EHTPA OTHOCHTEIBHBIA YPOBEHD
KkaHaia mupuHoii 8§ MI'n B H3MepHUTeIbHOI moJioce 4 kI'y

(MI') (ab)

-15 -85

-9 -85

45 -85

-3,15 73

-2,85 -31,4

2,85 -31,4

3,15 73

4,5 -85

9 -85

15 -85

14 JApyrue uugposble TejJeBU3MOHHbIE CUCTEMBI ¢ KaHajaoM 6 MI'y

[penenst n3nydyenuit B oonactu OoB ans apyrux nu@poBBIX TEIEBH3HOHHBIX CHUCTEM ¢ KaHaioMm 6 MI'm
JIOJIKHBI OCHOBBIBATHCSI HA HALIMOHAJIBHBIX IPAaBUJIAX CTPAHBI, B KOTOPOH 3TH CUCTEMBI UCIIOJIb3YHOTCSL.

2 CrnekTpajibHble MACKH JUIS AHAJIOTOBBIX W HU(POBBIX TeJEBU3HOHHBIX CHCTEM C KaHAJIAMU
mmpuHoii 7 u 8 MI'n

2.1 CucreMbl aHAJIOTOBOI0 TCJICBUACHUSA

Macku CreKTpaabHbIX MPEAEIOB IS aHAJOTOBOIO TEIeBHACHH MOKa3aHbl Ha pucyHkax 20, 21 u 22. Takoi
OOIIHIA TTOJIXOJ] UCITONIB3YETCS UIS CIEIYIOIIUX TUIIOB CUCTEM:

— aHAJIOTOBOE TeNeBHJICHHE, HeratuBHas wmonyisanus, 0,75 MI'n, kanman 7 MI'n, mepemartdywk c
YaCTUYHO MOJAaBICHHOM 00KOBOI momocoii (VSB);

— aHAJIOrOBOE TeJeBHIeHUE, HeraTuBHas Moy, 0,75 u 1,25 MI'u, kanan 8 MI ', nepenaryuk
VSB;

— 8 MI' anamoroBoe TeJeBHICHUE, MONOXKUTeNbHAs Monysitms, 0,75 u 1,25 MI'n, kxanan 8 MI1,
nepenatauk VSB.

Kaxnpiii rpaduk u300paxaer CHEKTpPaIbHBIC MPEIENbl Ui TMEPEJaTYUKOB C JMANa30HOM BBIXOIHBIX
moinHoctedd ot 39 nbBt mo 50 n1bBT. C kaxapiM rpadukoM CBsizaHa TaOjMIla TOYEK repernda v Tadiuia
3HAYCHUI KOHEYHBIX TOYEK C COOTBETCTBYIOIIMMH YPOBHSMH TMOOOYHBIX M3IYYCHUH s Juarna3oHa
BBIXOJTHBIX MOIIHOCTEH MepeaTunKa.

Jnist aHaJIoroBOIrO TeNeBHJICHHS ¢ KaHanamu mmpuHoi 7 MI'n, obmacte OoB pacmonaraercs ot 3,5 MI'ny
(1. e. 20,5 x 7 MI'y) mo 17,5 MI'nt (1. €. 22,5 x 7 MTI'm).

Juia anamoroBoro TeneBHACHUS ¢ KaHanmaMmu mupuHOil 8§ MI'm, obmacts OoB pacnomnaraercs ot ¥4 MI'nt
(T. e. £0,5 x 8 MI'r) mo £20 MTI'1y (1. e. +2,5 x 8 MI'm).

st 00ouX TUIOB aHAJOrOBOTO TelleBUAEHHUS — ¢ KaHajdamMu ¥ 7 MI'n, u 8 MI'n ans usmepenus ypoBHel
HEeXeNaTeNbHBIX HM3TYYeHHH HCIoib3yeTrcda u3MeputenbHas moioca 50 kl'm. Otamonnsni yposeHs 0 nb
COOTBETCTBYET MMKOBOW MOIIHOCTH CUHXPOCUTHAJIA JJIS TEJIEBU3UOHHBIX CUCTEM C HEFaTUBHOW MOAYJISILUEH,
WIA TWKOBOM MOIIHOCTH O€Noro JUIsi TEeJNeBU3MOHHBIX CHCTEM C TIOJIOKHTEIBHONH MOIYJIISAIHEH.
[Ipenmonaraercsi, YTO HAMBBICIIIAS CPEHSS MOIIHOCTD JJIs1 HEraTUBHON MOAYJIsIiiuy Ha 2,5 1b Huke THKOBOH
MOIITHOCTH CHHXPOCHTHAJIA, & JJIs OJIOKUTEIbHON MOAYIsuK — Ha 1,2 1b Hibke MMKOBOW MOIITHOCTH OEJI0TO.
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PUCYHOK 20

Macka cneKTpajbHbIX NPeAeJIoB IS AaHAJIOT0BOr0 TeJleBUAeHHs ¢ KaHajJamMu 110 7 MI'y 1 HeraTuBHOI MOy IsILUENH,

nepeAaTYUK ¢ YACTUYHO noaaBiaeHHo# Hecymeii 0,75 MI'u (nas P=39-50 1bBT)

—
—

50 KT

(nB) (momoca

-175 15

-125 -10 -75 -5 2,5 0 2,5

7,5 10 12,5

Yacrora OTHOCHTENBHO eHTpa Kanama (MI' )

15 175

SM.1541-20

B Tabmune 9 nokazaHbl TOUKM Mepernda, COOTBETCTBYOLINE TpaduKy, n300pakeHHOMY Ha pucyHke 20 ais
aHAIIOTOBOIO TEJIEBUCHHS ¢ KaHanaMu o / MI'm u HeratuBHO#M Monynsmueid, VSB=0,75 Ml w.

TABJIMLIA 9

Touku nepernda 1Jisi aHAJIOTrOBOT0 TeJleBUAEHUS ¢ KaHajamu mo 7 MI'n,
HeraTuBHasi moayJsinus, VSB = 0,75 MI'n

OTHOCUTEIbHBI YPOBEHD

AT STOSISIS | oot | o wovepcn 50 S
-15,25 -17,5 -90,5
-8,25 -10,5 -65,5
-5,5 —1,75 -56
-5 —7,25 -36
-1,25 -3,5 -36
-0,75 -3 -16
-0,18 -2,43 -16
0 -2,25 0
0,18 -2,07 -16
5 2,75 -16
5,435 3,185 -10
5,565 3,315 -10
6,1 3,85 -20
6,28 4,03 -50
11 8,75 -56
12,75 10,5 —65,5
19,75 17,5 -90,5




Pex. MCJ-R SM.1541-6

33

B ta6muie 10 noka3aHbl 3HaYCHHUS KOHEYHBIX TOUEK, KOTOPBIC JOJDKHBI UCIOIB30BATHCS BMECTe TabmuIiei 9
U pucyHkoM 20, MpUMEHUMbIE K ITUPOKOMY CIIEKTPY BBIXOHBIX MOIIHOCTEH MepeaaTyuka, s aHaIOTOBOTO
TeJeBUACHUS ¢ KaHaamu 1o / MI'1, HeratusHO# Monymsnue, VSB = 0,75 MI 1.

TABJIVIIA 10

3HayeHNsI KOHEYHBIX TOUYEK JJIS AaHAJOTr0BOI0 TeJIeBHAEeHUN ¢ KaHaaamMu nmo 7 MI'n, HeraTuBHOM

moayJasinueii, VSB = 0,75 MI'n
3nauenne koneunoii rouxn’) CooTBeTcTBYIOIIMIT YPOBEHD
(u3MepuTeNIBLHAS MOJIOCA Jlnana3oH MOIIHOCTH NMO0O0YHBIX H3TYyYeHU
50 kI'n) (nBBT) (B M3MepuUTEILHOI TOJIOCE

(nB) 100 kI'm)
-805-(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

@ 3HaueHHEe KOHEYHOM TOUKH ompenessieTcsl BepXHUM mpenaenom 65,5 nb.

B Tabnuue 11 nokazaHbl TOUKH Nepernda, COOTBETCTBYIOIIUE IpadyKy, H300pakeHHOMY Ha pUCYHKe 21, amst
aHAIIOTOBOTO TeNeBUAeHUs ¢ KaHamamu 1o 8 MI'm u HeratuBHoW wmopxymsammeir, VSB =0,75 MI'm u

VSB = 1,25 MI'n.

PUCYHOK 21

Macka cneKTpajbHbIX NPeIeJIoB IS AaHAJIOT0BOI0 TeJleBUAeHHs ¢ Kanajamu no 8 MI'n

U HeraTUBHOI MoayJsinueii (nast P=

39-50 n1bBT)

F=
1
1
1
1
1
1
1

<=1

S
N

(nB) (monoca = 50 I'1)
&

-90 /

™

N

20 -18 -16 —14 -12 =10 8 6 4 2 0 2

4 6 8 10 12 14 16 18 20

YacTora OTHOCHTEIBHO IeHTpa Kanama (MI ')

VSB = 1,25 MI'1t
VSB =0,75MI'

SM.1541-21
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TABJINLIA 11

Touku mepernda aJisi aHAJIOTOBOT0 TeJleBHIeHNUS ¢ Kanajiamu nmo 8 MI'n,
HeraTuBHas Mmoayasinusi, VSB = 0,75 MI'm u VSB = 1,25 MI'n

B Tabnuiie 12 mokazaHbl 3HaYCHHUS KOHEUHBIX TOUEK, KOTOPBIC JOKHBI UCTIONIB30BaThCs BMecTe Tabuien 11
U pUCYHKOM 21, IpUMEHUMBIE K IIMPOKOMY CIIEKTPY BBIXOIHBIX MOIIHOCTEH MepeaaTianKa, sl aHaJIOTOBOTO

OTHOCUTEIBHBIN OTHOCHTEILHBIT
YacroTa oTHOCHTEILHO | YacToTa OTHOCHTETHHO YPOBEHE B T0T0CE YPOBEHE B [IOI0¢E
4acTOThI BUieoHecymiel | menTpa 8 MI'n kanana usmepenus S0 M, | - wsviepennst S0 MI'n
VSB =0,75 MI' VSB =1,25 MI'n
(nb) (1b)

-17,25 =20 -90,5 -90,5
-9,25 -12 —65,5 —65,5
—6,5 -9,25 -56 -56
-6 -8,75 -36 -36
-3 -5,75 -36 -36
-1,25 -4 -36 -16
-0,75 -3,5 -16 -16
-0,18 -2,93 -16 -16
0 -2,75 0 0
0,18 -2,57 -16 -16
5 2,25 -16 -16
5,435 2,685 -10 -10
6,565 3,815 -10 -10
6,802 4,052 -25 -25
6,94 4,19 -50 -50
13 10,25 -56 -56
14,75 12 —65,5 —65,5
22,75 20 -90,5 -90,5

TeJeBUACHUS C KaHaTaMmu 1o 8 MI'11, HeraTUBHOM MOYJISAIIACH.

B Tabnurie 13 mokazaHbl TOUKH Mepernda, COOTBETCTBYIOIIUE TpadyKy, H300pKEHHOMY Ha PUCYHKE 22, st
AHAJIOTOBOI'O TEJICBUICHUS ¢ KaHamamu 1mo 8 MI'm u monoxkutensHoi moxynsiuei, VSB = 0,75 MI'y u

TABJIULIA 12

3HaYeHNs1 KOHEYHBIX TOYEK JIJIs1 aHAJIOT0OBOI0 TeJIeBHICHMS
¢ kaHajamu o 8 MI'u, HeraTUBHAsE MOTYJISIMSA

3Havenue KoHeuHoi Touku®

CooTBeTCTBYIOIIUI YPOBEHb

(u3mMepuTeIBLHAS JAuanazoH MOIHOCTH MOOOYHBIX U3JTy4YeHUit
nosioca 50 k') (nBBT) (B u3MepuUTEIBLHOI MOJIOCE
(nB) 100 xI')
-80,5-(P-9) P<9 —36 nbm
-80,5 9< P<29 75 dBc
-80,5— (P —29) 29< P<39 —-16 n1bm
-90,5 39< P<50 85 dBc
-90,5 - (P - 50) 50< P -5 nbm

@ 3gaueHMe KOHEYHOM TOUKH OTpEEIETCS BEPXHIM IpeaenoM 65,5 b.

VSB = 1,25 MI'n.
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PUCYHOK 22

Macka cneKTpajbHbIX NPeAeJIoB A5 AHAJI0T0BOr0 TeJleBUAeHNs ¢ KaHajamu no 8 MI'n
M MOJIOKUTEIBHOH Moayasiuueii (1as P=39-50 nbBT)

50k I'x)

S

(nB) (momoca

A\

=75 rd N

W

v

-18 —16 -14

N

N

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

Yacrora OTHOCUTENBHO 1eHTpa KaHaia (MI'y )

VSB = 1,25 MI'n

e e=-=--VSB=0,75MI'g SM.1541-22

TABJIMLA 13

Touku nepernda 1Jisi AaHAJIOTOBOI0 TeJIeBUAEHUsI ¢ KaHaaMu 10 8 MI'I, moy10KuTEIbHOI
monyJsiieit VSB = 0,75 MI'mu VSB = 1,25 MI'n

OTHOCHTEJIBLHBIH OTHOCHTEJILHBIH
YPOBEHbB B MoJioce YPOBeHb B MoJIoCe
Yacrora 0THOCHTEJILHO | YacToTa OTHOCHTEILHO
YacToTa BHJIeOHecyLei entpa 8 MI'y kanaja usvepennst S0 MI'n usvepenms S0 MI'n
/ICOHECYIE | NEHTP u VSB = 0,75 MI'n VSB =1,25 MI'n
(1b) (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
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TABJIUIIA 13 (oxonuanue)

OtHocurebHbII OTtHocuTebHbII
YPOBeHb B noJioce YPOBeHb B noJioce
YacToTa OTHOCUTEJILHO | YacTOTa OTHOCHTEIBLHO
yacToTa BujeoHecymeil | nearpa 8 MI'u kanana usmepenust S0 MIn usmepennst S0 MI'n
VSB =0,75 MI'n VSB =1,25 MI'n
(ab) (ab)
6,435 3,685 -10 -10
6,565 3,815 -10 -10
6,75 4 -50 -50
13 10,25 —56 -56
14,75 12 —64,2 —64,2
22,75 20 -89,2 -89,2

B Tabmmme 14 moka3aHBl 3HAYEHUS KOHEUHBIX TOYEK, KOTOPHIC MOJDKHBI HCITOJIB30BATHCS BMECTE C
tabmuieit 13 u pucyHKOM 22, IPUMEHUMBIE K IIIHPOKOMY CIIEKTPY BBIXOIHBIX MOIIHOCTEH MepenaTanka, As
AHAJIOTOBOI0 TENEBUACHUS C KaHaitaMmu 1o 8 MI'1, MOI0KuUTENbHON MOYIISAIUEH.

TABJIMLIA 14

3HaueHHs] KOHEYHbBIX TOYEK JJIS AaHAJOr0OBOI0 TeJIEeBHAECHUA ¢ KaHajgamu no 8 MI'n,
MOJIOKUTEILHAST MOTYASIIHS

3navyenue KoHeuHoii Toukn™ CoO0TBETCTBYIOIIMI YPOBEHD
(u3mMepuTeNBLHAN NOJIOCA JAuanazoH MOIHOCTH MO0OYHBIX U3JTy4YeHMI
50 kI'n) (nBBT) (B M3MepUTEILHOI MOJI0Ce
(aB) 100 xI'n)
-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

@ 3paueHue KOHEUYHOM TOUYKHU OIpeeseTCs BEpXHUM IpeaenoM 64,2 ib.

2.2 Hudposbie TejieBU3BMOHHBIE CUCTEMBI

2.2.1 DVB-T cucrembl ¢ kaHagamu mupuHoi 7 u 8§ MI'n

Hus umudposoro teneBumeHus c¢ mmpuHOW kanama 7 MI'm oGmacte OoB pacmonoxena or +£3,5 Ml
(r.e. £0,5 x 7 MI'n) mo +17,5 MI'n1 (1. e. £2,5 X 7 MI'n).

Hus mmudposoro TtenesumeHus ¢ mupuHONW kaHama 8 MI'1 obmacte OoB pacnonoxena or +4 MI'n
(r. e. £0,5 x 8 MI'nf) mo +20 MTI'i (T. e. +2,5 x 8 MTI'm).

Juia o6oux THITOB ITUGPOBOTO TENEBUACHUS — ¢ KaHamamu mupuHoi u 7 MI', u 8 MI'm mns usmepenus
YpOBHEH He)KeNaTeNbHBIX U3ITy4eHHUH HCIIONIb3YeTCs M3MepuTeNbHas rmosoca 4 kI 'm. Dranonnsriii yposess 0 1b
COOTBETCTBYET CPEAHEMY BBIXOAHOMY YPOBHIO MOLIHOCTH, H3MEPEHHOMY I10JIOCE KaHaJa.

Macku criekrpanbHbIX npeaenoB s DVB-T cuctem ¢ mmpunoit kanana 7 MI'm u 8 MI'm nokasansl Ha
pucynkax 23 u 24, coorBercTBeHHO. Kaxnplii rpaduk wu3zo0pakaeT CHeKTpallbHbIe NpPEeNbl s
MepeIaTINKOB C TUAITa30HOM BBIXOAHBIX MomHocTel ot 39 1bBT o 50 abBT. C kaxkapiM rpa KoM CBs3aHa
TabIuUIa TOUeK nepernda 1 Tabnuia 3HaYeHN KOHEYHBIX TOYEK C COOTBETCTBYIONIMMHE YPOBHSIMH ITOOOYHBIX
W3ITyYeHUH JUTS Jrara3oHa BIXOJHBIX MOIIHOCTEH MepeaaTyrKa.
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PUCYHOK 23

Macka cnekTpajabHbIX npeaenos s cucrem DVB-T ¢ kanaaamu no 7 MI'u (s P=39-50 1bBT)

(nB) (monmoca =4 kl'm)
&

175 15 -125 10 75 5 25 0 25 5 75 10 125 15 175

YactoTa OTHOCUTEIBHO eHTpa KaHana (MI'1) SM.1541-23
B Tabnuie 15 nokazaHbl TOUKH Mepernda, COOTBETCTBYIOIIUE TpadyKy, H300pKEHHOMY Ha PUCYHKE 23, Jist
cucteM DVB-T c¢ xanaimamu o 7 MI'11.

TABJIUIIA 15
Touku nepernda piasa cucreM DVB-T ¢ kananamu no 7 MI'y
OTHOCHTEIBHBIA YPOBEHD
YacToTa OTHOCHTEIHHO IIEHTPa KaHaua
. B moJsioce m3mepenus 4 k'
mpuHoii 7 MI'n
(nb)
-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 Tabmune 16 moka3aHpl 3HAYeHUSI KOHEUHBIX TOYEK M 3HAYEHUS TOYEK BOIM3M KOHEYHBIX TOYEK, KOTOPBIS
JIOJDKHBI HCITIOJIb30BAThCS BMECTE ¢ PUCYHKOM 23 u Tabnmied 15, NpUMEHHMBbIE K IIMPOKOMY CIIEKTPY
BBIXOJHBIX MOLIHOCTEHN nepeAaTunka, 1y cucteM DVB-T ¢ kananamu o 7 MI'w.
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TABJIVIIA 16

3HavYeHNs] KOHEYHBIX TOYEK M 3HAYEHUS TOYEK BOJIM3U KOHEYHBIX TOYEK JJIs
cucreM DVB-T ¢ kananamu mo 7 MI'np

3nauenue KoneuHoii Touxku® Co0TBETCTBYIOLINIi YPOBEHD
(u3mepuTenbHas mosoca 4 Juanazon MOIIHOCTH MO0OYHBIX U3JTyYeHUit

Kkl ) (nBBT) (u3MepuUTeNBHAS MOJIOCA
(ab) 100 kI'ix)

-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 n1bm

@ 3pauenue Touek BOIM3M KOHEYHBIX ToUyek Ha 8 1B BbIle, 4eM 3HAUYEHHE KOHEYHOM TOUKH, M BCE 3TH
3Ha4YeHHs OIPEeesIeHBI IPH BepXHEeM mpezaeie = —67,2 nb.

B Tabnuue 17 nokazaHbl TOUKH epernda, COOTBETCTBYIOLIME IpaduKy, N300paKkeHHOMY Ha pUCYHKe 24, nist
cucreM DVB-T ¢ xananamu no 8 MI'm.

PUCYHOK 24

Macka cnekTpajabHbIX npeaenos s cucrem DVB-T ¢ kanasamu no 8 MI'u (s P=39-50 1bBT)

4 k')
&

by
S

(aB) (monoca

—-100

—105

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

YacToTra OTHOCUTENBHO 1IeHTpa KaHana (MI ')

SM.1541-24
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TABJIMIIA 17
Touku neperuda pjs cucrem DVB-T ¢ kananamu no 8 MI'y
OTHOCUTEJIbHBIH YpoB€Hb
YacToTa OTHOCUTEIBLHO HEHTPa KaHaJ1a o
o B U3BMEPHUTEJIbHOHU I10JI0CE 4 xI'n
mupuHoii 8 MI'y
(ub)
-20 —99
-12 -91
4,2 —-67,8
-3,81 -32,8
3,81 -32,8
42 67,8
12 -91
20 —99

B T36HI/IHC 18 ITI0Ka3aHbl 3HAYCHUS KOHCYHbBIX TOUYCK U 3HAYCHUA TOUCK B6III/I3I/I KOHCYHBIX TOYCK, KOTOPLIC
JOJDKHBI HMCITONIB30BAThCS BMECTE C PUCYHKOM 24 u Tabnumeld 17, mMpUMEHHMBbIE K IIHPOKOMY CIIEKTPY
BBIXOJHBIX MOIITHOCTEHN niepeaaTunka, s cucteM DVB-T ¢ kananamu o 8 MI'1.

TABJIVIIA 18

3HaYyeHHS KOHEYHBIX TOYEK U 3HAYEHHSA TOYEK BOJH3H KOHEYHBLIX TOYEK
g cucteM DVB-T ¢ kanajidamu nmo 8 MI'g

3navenue KoneuHoii TouknV COOTBETCTBYIOIIHUIT yPOBEHD
(u3MepuTeBLHAN MOJIOCA Juanazon MOIIHOCTH MOOOYHBIX U3JTy4YeHMit
4 kI'n) (nBBT) (u3MepuUTeNBHAS MOJIOCA
(ab) 100 kI'i)
-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

@ 3pauenue Touek BOIM3U KOHEYHBIX TOUEK HA 8 AB BhIIIE, YeM 3HAUCHHE KOHEUHOM TOUKM, U BCE TH
3HAYCHHMS OTIPE/ICIICHBI TIPH BepXHeM mpeaene —67,8 ab.

2.2.2 Cucremsbl ISDB-T ¢ kanaagamu o 7 u 8 MI'n

Hus uudpoBoro TteneBuaeHuss ¢ kanamamu mo 7 MI'm obmacte OoB pacnonaraercs ot +3,5 MI'n
(r.e. £0,5x 7 MI'n) mo +17,5 MTI'11 (T. e. +2,5 x 7 MT'm).

His 1tudposoro TeneBuacHus ¢ KaHamamu mo 8 MI'm obmacte OoB  pacmomaraercs ot +4 MI'n
(1. e. £0,5 x 8 MI'r) mo +20 MTI'1x (1. e. +2,5 x 8 MI'm).

Macku crniektpanbsHbIx TipeaeioB cucteM |ISDB-T ¢ kananamu o 7 u 8 MI'1 nokazansl Ha pucyHkax 25 u 26,
cooTBeTcTBeHHO. B Tabmmuax 19 m 20 mokazaHbl TOYKH mepernda, COOTBETCTBYIOLIME pUCYHKaM 25 u 26,
COOTBETCTBEHHO. OTHOCHUTEJIbHBIE YPOBHM MOIIHOCTH ONpEAEICHBl B 3TAJIOHHOM mojoce wactoT 4 kl'm.
OranonHslit ypoBeHb 0 1b COOTBETCTBYeT cpefHel BBIXOJHOW MOIIHOCTH, U3MEPEHHON B IIMPHHE I10JIOCHI
KaHasa. DTH IpeeNbl U3Ty4YeHHUs IPUMEHSIOTCS, KOT1a MOIHOCTh nepenaryuka 6onee 39 1bBT.
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PUCVYHOK 25
Macka cnekTpajabHbIX npeaenos s cucreM ISDB-T ¢ kananamu o 7 MI'u (nast P> 39 1bBr)
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-110
-175 15 -125 -10 -7,5 -5 2.5 0 2,5 5 7,5 10 125 15 17,5
Yacrora OTHOCUTENBHO LieHTpa KaHana (MI') SM.1541-25
TABJIMLIA 19
Tab6auna Toyek mepernéa, COOTBETCTBYIOIIMX PUCYHKY 25,
g cucrteM ISDB-T ¢ kanaiaamu nmo 7 MI'n
YacToTa OTHOCHTEIbHO LEHTPAa KaHAJIA OTHOCHTEIbHBIH YPOBEHb
mupuHoii 7 MI'n B dTAJOHHOI moJoce yacToT 4 KI'x
(MTI'n) (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
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PHUCYHOK 26
Macka cnekTpajabHbIX npeaenos s cucreM ISDB-T ¢ kananamu no 8 MI'u (nast 2> 39 1bBr)
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YacTora OTHOCUTEINBHO IIeHTpa KaHasa (MI'1r) SM.1541-26
TABJIMLIA 20
Tab6auna Touek mepernéa, COOTBETCTBYIOIIMX PUCYHKY 20,
g cucteM ISDB-T ¢ kanaiamu nmo 8 MI'n
YacToTa OTHOCHTEIHBHO LEHTPAa KaHAJIa OTHOCHTEIbHBIH YPOBEHb
mupunoii 8 MI'n B dTAJOHHOI moJoce yacToT 4 KI'x
(MI'n) (aB)
-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

2.2.3 Cucrembl ¢ kaHajgamMu o 7 u 8 MI'n

His uudposoro TteneBupeHuss ¢ kanamamu no 7 MI'm obmacte OoB pacnonaraercs ot +3,5 MI'n
(1. e. 20,5 x 7 MI't) mo +17,5 MI'11 (1. €. £2,5 x 7 MI'n).

Hdus mudpoBoro TeneBuaeHus ¢ kanamamu mo 8 MI'm obmacte OoB pacmomaraercs or +4 MI'n
(T. e. £0,5 x 8 MI'r) mo £20 MI'1x (1. e. +2,5 x 8 MI'm).

Macku cniekTpasibHBIX mpefenioB cucteM DTMB ¢ kananamu o 7 u 8 MI'1i mokazaHbl Ha pucyHkax 27 u 28,
COOTBeTCTBeHHO. B Tabnmuax 21 m 22 mokaszaHbl TOYKH Ieperuda, COOTBETCTBYOIME pUcyHKaM 27 u 28,
cOOTBETCTBEHHO. OTHOCHUTENbHBIE YPOBHH MOLIHOCTH ONpEAETCHBl B 3TAJIOHHOW monoce dacToT 4 kl'm.
OtanoHHblil ypoBeHb 0 1b COOTBETCTBYET cpeAHell BBIXOJHON MOIIHOCTH, U3MEPEHHOM B IIMPHUHE MOJIOCHI
KaHasa. DTH TpeeNbl U3Ty4YeHUs IPUMEHSIOTCS, KOTIa MOIIHOCTh nepeaarunka 6onee 39 1bBT.
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PUCYHOK 27
Macku criekTpajabHbIX npenesioB 1Js cucrembl DTMB ¢ kanasamu no 7 MI'n
= 0 —f r 1 1 1 T 1T T T 7 T T 111
= : !
£ H
TI’ —-10 .
S 1 ' 1
g 20
= 4 -
o .
£ 30+ : .
= ] -
g :
= 401 .
[
g 1 i .
S 50 i -
S - : .
ﬁ -604-- e Sl . . [ [ . ]
8 4 4
g :
g 701 : -
B | : ]
=®
% T Y //. s .\. S S
5 :
5 904 : i
o
E o H -
O _] 00 L) I T 'I 1 I T I T I T I 1 I T I 1 I T I T I T I T I T
-175 -15 -125 -10 =75 5 -25 0 25 5 75 10 125 15 175
Yacrora oTHOCHTENBHO 1eHTpa Kanana (MI')
SM.154127
TABJIMLIA 21
Tabamnua Touex nepernda, COOTBETCTBYIOIIMX PUCYHKY 27,
a4 cucteMmbl DTMB ¢ kanaaamu nmo 7 MI'g
YacToTa OTHOCHTEIBHO LEHTPA OTHoOCHTeNbHBI YPOBEHb
KaHaaa mupuHoii 7 MI'y B U3MepHUTeIbHOI moJioce yacToT 4 kI
(MT'u) (1B)
-17,5 -85
-10,5 -85
-5,25 -85
-3,7 —73
-3,33 -32,1
+3,33 -32,1
+3,7 —73
+5,25 -85
+10,5 -85
+17,5 -85
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PUCYHOK 28
Mack¥u crnieKTpajiabHbIX npeneos s cucrembl DTMB ¢ kanasamu no 8 MI'n
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Yacrora oTHOCUTENBHO IieHTpa Kanana (MI'1r)
SM.154128
TABJIMIIA 22
Tabauua Toyek nepernda, COOTBETCTBYIOIIMX PUCYHKY 28,
s cucrembl DTMB ¢ kananamu o 8 MI'y
CMeleHme 4acTOThI K HEHTPAJLHOMH YacToTe OTHOCUTEIbHBIH YPOBEHb
(MTI'n) (nB)
—20 -91
-12 -91
—-10,75 —=76,9
-9,75 -76,9
—=5,75 —74,2
—4,94 —69,9
-39 -32,8
+3,9 -32,8
+4,25 —64,9
+5,25 -76,9
+6,25 —76,9
+10,25 —76,9
+12 —91
+20 —91
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Ipunoxenue 7

IIpenennt uznyuyenunii B o0aactu OoB 1uist cucTeM 3ByKOBOI0 paanoBelIaHu s

B mnacrosimem I[lpunokeHuM TpPUBOIMATCS TpeAeibl H3nydeHHd B o0xactu OoB, KOTOpbie JOIKHEI
MPUMEHSTBCS JUII CUCTEM 3BYKOBOTO PajMOBEIaHHS. B COOTBETCTBHM C MPUHIUINOM OE30MACHOCTH CETH
(cm. . 4 pazgena pexomendyem), ClIeyeT OTMETHTD, UTO O0JIiee CTPOTHE MPEAETbl HE 3aTParuBarOTCs B TEX
cllyyasix, KOrJla CyIeCTBYIOT 0cOObIe COTJIallieHus AJISl paJiuOBELIaTEIbHBIX CIYXKO0, MOINICaHHBIE B LENIX
KOOpAMHALUU U o0ecrieueHusi coBMecTUMOCTH. bosiee ctporue mpenensl, yka3aHHbIE B COOTBETCTBYIOLIMX
COoTJIalI€CHUAX W CTaHAapTaxX, TOJDKHBI MCIIOJB30BAaTLCA BO BCEX ClIydasAX, Korja HeO6XOIII/IMO OIpeaACINTDb
0coObIe TpeOOBaHUS K MOXKET OBITh 3aTPOHYT MPEAMET COTIALICHUSI.

1 OBY YM 3ByKOBOE paguoBelIaHue

Macka crnektpanbHbIX TpenenoB i OBY UM 3BykoBOTO paJuoOBeIIaHWs IOKa3zaHa Ha pucyHKe 29.
CoOOTBETCTBYIOIIME TOUYKH Meperuda mpuBeaeHbl B Tadauie 23.

Hns OBY UM 3BykoBoro paguoBemanus ¢ Hape3koi kanajoB no 200 k['n ob6macte OoB pacnosnoxena ot
4100 kIt (1. e. £0,5 x 200 kI'11) mo +500 kT1y (1. €. 2,5 x 200 xI'm).

YpoBenb MoIHOCTH U3MepsieTcs B nonoce yactoT 1 k['u. Dtanonuslit ypoBens 0 1b cooTBETCTBYET cpeaHeit
BBIXOHOM MOIIHOCTH, H3MEPEHHOM B mHpHHe moaockl Kanana (200 kI'm).

PUCVYHOK 29

Macka cneKkTpajbHBIX NpeaeoB A1 nepeaaryukos OBY UM 3BykoBoro
paauoBelaHus (MpeaBapuTeIbHOE NPeAJI0KeHHe)

(mape3ka xarasoB mo 200 kI'ir)

40

-100

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

Yacrora OTHOCUTEIBHO LIeHTpa kaHaua (kI '11) SM.1541-29
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TABJIVIIA 23

Touku neperuda 1Jisi MACKH CIIEKTPAJIbHBIX NIPeAeI0B
st OBY UM 3ByK0BOro paanoBelliaHus

Yacrora OTHOCPITeJT'I)HO HEeHTpa KaHaJ/ia OTHOCHTEILHbII YpOBeHb
mupunoii 200 kI'n (1B)
(xI')

-0,5 -105

0.3 94

-0,2 -80

-0,1 -23

0,1 -23

0,2 -80

03 -94

0,5 -105

2 3BykoBoe paguoBemanue Huxe 30 MI'n

O6macts BHenonoCHBIX (O0B) m3nyduenns 11 mepenaTunka 3ByKOBOIO paJHOBEIIAHUS C IByMs OOKOBBLIMH
MoJIOCAaMH W C OJHOH OOKOBOW moJoco, pabotatomiero Huxe 30 MIII oOlEHMBaeTCS IO JaHHBIM,
npuBeneHHBIM B Pexomennaun MCD-R SM.328.

2.1 Cucrembl nudpoBoro paguoBeiiaHusi
st uppossix cucteMm crangapta Digital Radio Mondiale (DRM), o6macts OoB pacrionosxkena:

— JUTs cucteM ¢ kanagamu 1o 4,5 k' — ot £2,25 k' (1. e. 0,5 x 4,5 xI'n) mo +£11,25 k't
(1. e.£2,5 x 4,5 x['w);

- JUTS CHCTeM ¢ KaHaigaMu 1o 5 k['ip — ot +2,5 kI (T. e. +0,5 x 5 kI'm) mo +12,5 kIt
(1. e. £2,5 x 5 kI'w);

— IUTsE cucTeM ¢ KaHanamu 10 9 kI'ip — ot 24,5 k' (1. . 20,5 x 9 x['u) mo £22,5 k'
(1. e. £2,5 x 9 kI'w);

— utst cucteM ¢ KaHanamu 10 10 k' — ot +5 kI’ (1. €. 20,5 x 10 k') mo +25 kI'1g
(1. e. 2,5 x 10 kI'm).

B Pexomennmamuu MCDO-R BS.1615 — "[lapamerpsl mmiaHupoBaHusi” aisi  OUQPPOBOTO  3BYKOBOTO
paauoBenianus Ha dvactorax Hmwke 30 MI'm (m. 2.2) coiepxartcs yKasaHUs O ONPEICICHHI0 MacoK
CIIEKTPaJIbHBIX MpeenoB i cucteM DRM.

Macku crnekTpaibHBIX TpeaenoB Juist cuctem DRM  paccuwthiBatoTcss B cOOTBETCTBHM ¢ 1. 6.3.3
[punoxenun 1 k Pekomenmanmu MCD-R SM.328, ¢ ucnonp3oBaHWeM NPUBEACHHBIX BBINIE 3HAYCHUN
IIMPUHBI TOJIOCH! KaHaia. OHa BKitouaeT B cebs ocnabnenue Ha 30 nb Ha vactore, paBHO# +0,53 x mmpuHa
MOJIOCHI KaHaJIa; MOCIe 3TOW TOYKH HAYMHAETCS CIa] XapaKTEPUCTUKHU ¢ HaKIoHOM —12 nb/okTaBa 0 TOYKH
—60 nb. OTHOCHUTENBHBII YPOBEHH MOIIHOCTH OIPENEiCH B 3TanoHHOU nojoce yacToT 100 ', DTanoHHbIi
ypoBeHb 0 16 cOOTBETCTBYET CpeiHEH BBIXOIHOM MOIIHOCTH, H3MEPEHHO! B IIIMPUHE MOJIOCHI KaHAJa.

[Ipumep Macku crieKTpallbHBIX peaenoB it cucteM DRM ¢ xananamu mo 10 xI'1 moka3zan Ha pucyHke 30.
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PUCYHOK 30
Macka cnekTpajabHbIX npeaenaos s cuctem DRM ¢ kananamu no 10 k'
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Yacrora OTHOCHTENBHO HeHTpa Kanana (k' )
SM.1541-30
3 IudpoBoe 3ByKoBOE paanoBemiaHne

Lugposas cucmema A

Macka cneKTpaibHBIX MPEAeIoB JJIs IU(poBoii cuctemMbl A mokaszaHa Ha pucyHke 31. CooTBeTcTBYyIOIIHE
TOUYKHM Tieperuda npuBeieHsl B Tabnunax 24 u 25.

Hus uudposoii cuctempr A ¢ kanamamu no 1,54 MI'm obGmacte OoB pacnonoxena ot 20,77 MI'n
(T. e. £0,5 x 1,54 MTI'm) mo +3,85 MTI'11 (1. €. 2,5 x 1,54 MI'n).

Hns umdpoBoit cuctembl A wucmonbidyercss mosioca u3MepeHuit 4 kl['m. Ortanonssiii yposes 0 nb
COOTBETCTBYET CPEAHEN BEIXOIHON MOIIHOCTH, H3MEPEHHOM B IIMpHHE MMOI0Ck kKaHana (1,54 MI'm).
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PUCYHOK 31
Macka cnekTpaJjbHBIX NpefesoB 1 uugposoii cucremsl A (9 ABBT < P<29 n1bB1)

(xanaisl o 1,54 MI 11, Bce pesKMMBI ITepeiad )
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Yacrora OTHOCHTENLHO 1eHTpa Kanana (MI'i)

Juanazon OBY (9 1bBr< P <29 nBB1)

————— Juanason YBY (9 1bBT< P <29 nBBY)
SM.1541-31

B Ta6JII/IIIe 25 IMOKa3aHbl 3HAYCHUA KOHCEYHBIX TOUYCK, KOTOPLIC MJOJIXKHBI HMCIIOJIB30BATHECA BMECTC
¢ Tabnuuel 24 v pucyHkoM 31, npruMEHUMBbIE K IMTUPOKOMY CIIEKTPY BBIXOIHBIX MOITHOCTEH NIepeaaTurKa, A
nudpoBoit cucteMsr A.

TABJIULIA 24

Touku neperuda MacKu CeKTPAJIBHBIX NPeAeIoB 1Js HH(PoBoii cucTeMBI A,
Bce pexxumbl nepenaayu (9 abBr < P <29 nbBr)

YacToTa OTHOCHTEIBLHO LIEHTPA KaHAJIA OTHOCHTEALHBI VDOBEHE
mupunoii 1,54 MI'y (1B) yp
(MTI'n)
-3,85 -89
-0,97 —52
0,77 —26
0,77 —26
0,97 -52
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TABJIVIIA 25

3HavYeHHsI KOHEYHBIX TOYEK, KOTOPbIE J0TKHbI HCMOJIb30BATHCH BMecCTe ¢ Tabaueii 24

Hudposas cucrema A, padorawinas B IMANA30HAX YACTOT
47-68 MI'nm u 174-240 MI'y

3HayeHue KOHEYHOI JAuanazoH MOIIHOCTH YpoBeHb MOOOUHBIX U3TyYeHHUI
touku® (nb/4 kI'n) (nBBT) (n3mepureabnas mojaoca 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

Hudposas cucrema A, padoTamoas B AUaANa30HAX YACTOT
1452-1467,5 MI'n

3HaveHHe KOHEYHOI JnanazoH MOIHOCTH YpoBeHb N0G04YHbIX H3JIyYeH i
touku® (nb/4 k') (nBBT) (uzMepuTeabHAs Moa0ca 1 MI'm)
99 (P_9) P<9 36 1Bu
-99 9< P<29 75 dBc
—99— (P —29) 29< P<39 16 1B
-106 39< P<K0 85 dBc
-106 50< P -5 nbm
@ 3;-ISECHI/IC KOHEYHOW TOUYKH ONPEIeSICHO IPY BEpXHEM Tipesesie —52 b i npu HIKHEM Tpeene
- ab.

Ipunoxenue 8

IIpeaessl n3nydyenuii B odjactu OoB 1J1s1 nepBUYHBIX PAIHOJI0OKATOPOB

1 BBenenue

PP omnpenenser ''mepBuuHBIE pamapel’ Kak "CHCTEMY paduoonpedeneHus, OCHOBAHHYIO Ha CpaBHEHHU
9TaJIOHHBIX CUTHAJIOB C PAJIMOCUTHAIAMH, OTPAXKCHHBIMHU M3 MECTA, TIOJIJICIKAILETO ONPEICIICHHI0" .

HazemHble nepBHYHBIC paJHOJIOKaTOPbl PabOTalOT B ciyxkOe paanoonpeneieHus (pajnosIOKAIMOHHbIC
CTaHIMK 0030pa BO3IYIIHOTO NPOCTPAHCTBA M HABUTAlMOHHBIC PAJMOJIOKAIIMOHHBIC CTAaHIWM Ha
JIeTaTeNbHBIX annaparax ¥ MOPCKHX CyJax), BCOMOTaTelIbHON CIIy:KOe METeOpOIoruu (METEOpOIOrHIecKre
PaHoJIOKATOPBI) M B PAMOIOKAIIMOHHON ciTyk0e (00JIbliiasi 4acTh CTaBIIMXCSl HA3EMHBIX PaIHOJIOKATOPOB).
Pagnonokartopel KOocMHYECKOro 0a3WpoBaHMs BKIIOYAIOT CIIYTHHKA AaKTHBHOIO JIMCTAHIMOHHOTO
3oHAMpoBanus, padoratonire B CKU (aktuBnoit) 1 CCU3 (akTuBHOI), 1 npyrue paxunonokaropa CKU.

[IpuBenenHbIe Aanee npeaesasl HEMPUMEHUMBI BHYTPH MOJIOC, paclpeieIeHHbIX Ha NCKIIOUNTEIbHON OCHOBE
ciyx0e paguoonpenencaus u/mim CCU3 (aktuHON) 1 CKU (akTUBHOI), HO IPUMEHUMBI Ha TPaHUIAX ITUX
nonoc. Borpoc npenenos uznyyeHus Al NEPBUYHBIX PagUOI0KATOPOB BHYTPH IOJIOC, PACIPEACICHHBIX Ha
WCKITIOYUTEIHHON OCHOBE JJAHHBIM CITY>K0aM, TpeOYIOT AabHEHIINX NCCIIeIOBaHUH.

Heckonbko Ki1accoB MEpBUYHBIX PaJHOI0KaTOPOB HE BKIIOUEHBI B peaensl OoB n3nyueHuii, onpeneaeHHbIX
B HactosawmeM llpunoxeHnnn. 910, B 4aCTHOCTH, MMITYJIGCHBIE PaJHOJIOKATOPBl ¢ HOMHUHAJIBHON IHKOBON
MOITHOCTBIO 1 KBT min MeHee, He-UMITyJIbCHBIE PaIUOIOKATOPEI C HOMHHAIBHOU cpeliHel MomHocThio 40 BT
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WM MEHee, PaJnoJIOKaTophl, padoratomme Ha yactorax Bbime 40 ['T'h, mepeHoCHbIE paanoIOKaIlMOHHBIC
CTaHIIUU, PaIUOIIOKATOPEl U OJHOPA30BbIC PAIAMONIOKATOPHI HA YIPABIsEMBIX pakerax. /{1 ycraHOBIEHUS
COOTBETCTBYIOIINX MPEIENIOB ISl 3TUX KaTErOpHid PaInoIOKaTOpOB TPeOYIOTCS AaTbHEHITNE HCCIeTOBAHMS.

Bo Bcex popMynax, MpHUBEICHHBIX B HacTOsAIIEM IIpuioskeHuH, mupuHa moockl yactot (B, Be, Bs, By, B_4o,
Brise, Brall, Brisegsall, BrR) BoIpakaercs B I'epuiax, a JATUTEIBHOCTH HMITYJIbCOB U BpeMs HapacTaHHs/cCraua —
B CEKyHJIaX, €CJIM He YKa3aHO MHOE.

2 Heo0xogumas IIMPUHA MOJIOCHI

3HaHKe HEOOXOIUMOH IIMPUHBI MOJIOCH MepeAaTunKa PagruoIoKaTopa He0OX0IUMO KakK Ui ONpeesIeHHs
npenenoB u3nydeHuid B oonactu OoB, Tak U 47151 onpeAeseHus TpaHuLbl, 32 KOTOPOH MPUMEHSIOTCS peAeibl
IU1s1 TOOOYHBIX W3TY4EHUH.

B Pexomennanuu MCO-R SM.1138, Ha xotopyro cceutaetrcsi PP, comepkarcss GopMyIibl, KOTOPBIE JOIKHBI
HCTIONB30BaThCs s pacdeTa He0OXOANMON IIMPUHBI TOJIOCHI, KOTAA 3TO TpeOdyeTcs B cooTBeTcTBUH ¢ PP.
OnHako, enuHCTBEHHAs (QopMyna, NPUMEHHMas ISl PaIHOJIOKATOPOB, IAaeT pPe3yJbTaThl, KOTOPHIE
pa3IN4aoTCs B ISCATH pa3, M3-3a BEIMYUHBI KOHCTAHTBI, KOTOPYIO BRIOMpAET Mob30BaTelb. B Pekomennannu
MC3-R SM.853, yuutsiBas, uto ¢opmynsl B Pekomengaunun MCO-R SM.1138 HenoiHbl, peKOMEHIyeTCs
HCTIOJIb30BaTh MHOXECTBO AOIOJTHUTENBHBIX (POPMYIL.

2.1 HemoayanpoBaHHbIe MMITYJILCHI PAANOJI0KATOPOB

B Pexomennarimun MCO-R SM.853 conepskarcs ykazaHus 110 ONPEACICHUIO HEOOX0IUMOM IIUPUHBI TOJIOCHI
(ua 20 1b HMKE MUKOBOTO 3HAUCHHS OTHOAFOINEH) IS MPSIMOYTONBHBIX U TPANCIIUCBUIHBIX UMITYILCOB. JIyist
3THX CHCTEM HEOOXOAMMasl IIMPHHA [TOJIOCH By — 3TO MeHbIIIee U3 IBYX 3HAYCHHMIA:

179 6,36
W
/t-tr t

rae t — AIUTENBHOCTH UMITyJjbCa (HO IIOJIOBHHE aMHJ'II/ITy,I[BI), a tr — BpEMA HapacCTaHUu:, 00a 3HAYEHUS
BBIPA’XCHLBI B CeKyH;[ax3.

By = , (35)

2.2 Jdpyrue BuabI MOAYISILMU

Hwxe mnpuBenensl ¢Gopmynbl A HEOOXOOUMOH IIMPHHA IIOJIOCHI JAJsl 4aCTOTHO-MOAYJMPOBAHHBIX
UMIIYJIbCHBIX ~ PaJHMOJIOKATOPOB, PAAUOJIOKATOPOB CO CKAaYKaMH 4YacTOTHI M PagHOJIOKaTOpoB C
CHUHYCOMIANbHBIM CHTHAJIOM, KakK HEMOIYJHPOBAaHHBIM, TaK W YacTOTHO-MOIYJIMPOBAaHHBIM. Jljis
YaCTOTHO-MOAYJIMPOBAaHHBIX UMITYJIbCHBIX PaHOJIOKATOPOB PE3YJIbTaT NPUMEHEHHU (GOPMYJIbI BEIYHCICHUS
HeoOxoauMoil mmpuHbl nojockl (o yposHio 20 nb) mpeBblaeT pe3ynbrar JUIs Clydas CHMMETPUYHOTO
TpanenreBuaHOro ummnysibca (ypaBuenue (35)) Ha y/IBOEHHOE 3HAYEHHUE JIEBUALIMU YACTOTHI Bc?:

By = = .28, . (36)

B dopmyne mis pamnonokaTopoB €O CKadyKaMH 4YacTOTHI MMEETCS JIOTIOJNHHTENbHOE ciaraemoe Bs —
MaKCHUMAaJIbHBIN JUara3oH, B Mpeeiiax KOTOporo OyAeT CABUTATLCS HECYIAs YacTOTa!

3 InuTenbHOCTH MMITYJIbCa — 3TO BpeMs (C) MeKTy TOUKAMH, COOTBETCTBYIOMMMHU 50% aMIIUTYy b (HATIPSKEHNS).
J111s1 KOIMPOBAHHBIX UMITYJIHCOB [UTUTEIBHOCTh UMITYJIbCA — 3TO HHTEPBAIl MEXK/IY TOUKAMH, COOTBETCTBYOME 50%
aMILTATYI61 OHOTO umiia (CyOumiyibea). Bpemst HapacTaHus — 3T0 BpeMs (), KoTopoe TpeOGyeTcst GpOHTY UMITYIIbCa
quist yBennuenust ot 10% no 90% ot makcumyma ammumuty sl hponTa. [t KOQMPOBAaHHBIX UMITYJIBCOB — 3TO BPEMSs
HapacTaHusi CyOMMITYJIbCa; €CIIM BPeMsl HapacTaHHsl CyOUMITyJIbca HEBO3MOYKHO OINPECIHUTh, IPEAINOIaraeTcs, YTo
oHo paBHO 40% BpemeHu, TpeOyeMOro i MEPEKIIOYCHUS U3 OJHOM (ha3el cyOuMIyabca B cieayromnyro. Korma
BpeMsl cliajla UMITyJIbCa PaAnOoJIOKaTOpa MEHbIIE, YeM BPEMsl HapacTaHMs, OHO JOJDKHO HCIIOJIb30BAThCS B OTHX
BBIPOKCHUSIX BMECTO BPEMEHM HapacTaHus. lIcnonb30BaHHWE MEHBLIETO W3 JBYX 3HA4YCHWH, MOJYyYEHHBIX B
ypaBHeHUsIX (35), momoraer u30exarh yepecdyp OONBIIONH pacCUUTAHHON HEOOXOIMMOMW IOJIOCHI, KOrIa BpeMs
HapacTaHusl OYeHb MaJIo.

4 JTa BeIMYNHA MNpeaACTaBIIACT €000 MOTHBIH CABUT IO YaCTOTE B TCUCHUC IIMTCIIbHOCTU UMITYJIbCA.
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By = 212 428, +B,. (37)

Xots B Pexomenmaruun MCD-R SM.1138 ner Hukakux (Gopmyn B pasnene "U3IydeHHE CHUHYCOUAATLHOTO
curHanma" (MMeeTcsl B BUAY HEMOAYJIMPOBAHHAS HECYIIast), PEATUCTUIHOE 3HAUCHHE HEOOXOMUMOMN IIMPHHE
MOJIOCHI [ PaJHMOJIOKATOPOB C HEMOAYJTUPOBAHHBIM CHHycOUIanbHbIM curHaioM (CW) 3aBucHT OT
JOMTYCTHUMOTO OTKJIOHEHHUS MO 4YacTore W nryma. [lJis paguoiokaTopoB ¢ 4acTOTHO-MOAYIUpoBaHHBIM CW
HCO6XOZII/IMa$[ IrpUHA IIOJIOCHI paBHA YIBOCHHOMY 3HAYCHUTIO MaKCHUMaJILHOM J€BUaAIIUN 4aCTOTHI Bd:

23 Tunosbie 3HaYeHUSA HEOOXOAUMOMH NIMPHHBI MOJIOCHI

B tabnuue 26 mokasaHbl THUIOBBIE 3HA4YEeHUS HEOOXOAMMOW LIMPHHBI MOJIOCHI, MOCIE KOTOPBIX YKa3aHbBI
JIMara30Hbl 3HAYEHUH HE0OXOIUMOH IIMPHUHBI TTOJIOCH AJIS1 YETHIPEX THIIOB Pain0I0KaTOPOB.

TABJIMLIA 26
Tunbl paanoI0KaTOPoOB Tunosoe suatienne By JInanazon By
P P (MT'n)

CranuoHapHble pajapbl paaroIOKAIIMOHHON CITYKObI 6 20kl —1,31T1
MoOusHBIE pagapsl PaIHONIOKAIIIOHHOHN CITYKObBI 5,75 250 k't — 400 MI'g
Asponpomubie PJIC HaOmromeHWss 3a  BO3AYIIHBIM 6 2,8 MI'u— 15 MI't
MIPOCTPAHCTBOM

MeTeopomorHIecKue paanoIoKaTOPhI 1 250 k['m— 3,5 MI'g

3 IIpenennb! nznydenuii B o6aactu OoB 1151 nePBUYHBIX PATUOJIOKATOPOB

OCHOBHOW TPYIHOCTBHIO B OIpEAeNICHHH OOIMMX MpEeaenoB H3TydeHHid B obiactm OoB IS NEepBUYHBIX
PaAMONIOKAaTOPOB SIBIIIETCSl Pa3HOOOpa3We CHUCTEM M TIepelaBaeMbIX CHTHAIOB. llpemensl W3mydeHHi
B obnactu OoB 11 MepBUYHBIX PaJMOIOKATOPOB OCHOBHIBAIOTCS Ha LIMPHHE MOJOCHI CIIEKTPa U3ITy4eHHs
nepenaBaeMoro curuaia 1o yposHio 40 1b (B-40).

31 ®Dopmybl AJs1 IUPUHBI N10J10CHI B4 a1b

ITockonbky OTHOIIEHHE MIMPHHBI MOJIOCH B-z0 1b M HEoOXoAMMONM MIMPHHBI IOJIOCHI, KaK IPaBUIIO,
HETIOCTOSIHHO, HE0O0XOAWMO BBIBECTH (OpMyNy MIMPHHBI TOJOCHL B-4 ab s Toro, 4roOBl HaWTH
COOTHOIIICHHE MEXIy MAacKOM M HeoOXOIUMOH MMPHHOM Nonockl. beia onpenenena cieayromas Gopmyia
LIMPHUHBI 0J0CH! B-40 1B A5 mepenaTynkoB NEPBUYHBIX PAIHOIOKATOPOB.

Hns vHe-UM uMIyJbCHBIX paJIMOJIOKATOPOB, BKIIOYAs PaJIMOJIOKATOPhl C PACHIMPEHUEM CHEKTpa WIU
KOJIMPOBAHHBIMHU UMITYJIbCAMH, IIUPUHA MTOJOCHI — 3TO MEHBUIEE U3 JIBYX 3HAUCHUI:

K & (39)

rae koadpoumuent K = 6,2 s paanonokaTopoB ¢ BEIXOIHOW MomHOCTEI0 Oonee 100 kBt, u K = 7,6 mis
PaaMOIOKATOPOB €  MCHbBIIEH  BBIXOJHOW  MOIIHOCTBIO W PajdOJIOKaTOPOB, pabOTAOIIUX B
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paZMOHABUTAIMOHHON CIyk0e B mosocax vacrora 2900-3100 MI'u u 9200-9500 MI'ni ® . Ilocnennee
BEIp@XCHHE TPUMEHSETCs, eciau BpeMs HapacTtanus ty menpme mpumepHo 0,0094t, xorma K = 6,2, wim
npumepHo 0,014t, korna K = 7,6.

Hnst UM uMIyIbCHBIX PaaHoJIOKaTOpOB, KMPHUHA 1OJI0ck B-40 1B paBHa:

B,40:1,5{BC - [In(Bg -<)| % [Min(BrisenyaII'BriSe&faI|)+MaX(Brise’BfallvBrise&fall)]}a (40)

rae:
1
Brice = ——— A7 y4eTa BpEMEHH HapacTaHUs (41)
VT
B —_ L JUISL yueTa BpeMEHH Cliajia (42)
fall = ——
T-t f
Brise fall === A yueTa 00enx KoMOMHALMIA BpEMEHU HapacTaHHs U Craja (43)

3 T'tr'tf

T! JUINTENBHOCTH UMITYJIbCA, BKIIFOYAIOIIAs BPEMs HApaCTaHUA U BpeMs CIaja;
tr:  BpeMs HapacTaHHS UMITYJIbCA;
tr:  Bpems cnajga UMILYJIbCa;

Bc: mmpuWHA TONOCH JEBMAIMM YacTOTHI (IIONHBIA COBUT YacTOTHI B  IIEPHOJ
TeHEPHUPOBAHMS UMITYIIHCA);

Bs: MakcuManbHBIN TUama3oH, B Mpeaenax KOTOPOro OyeT CABUraThcsl HeCymas 4acTora,
Bs, s ciaydyaeB 0e3 CKauyKOB YaCTOTHI paBEH HYJIIO.

Vpasuenue (40) cripaBeATHBO TOJBKO MPH BHIMOJHEHUH CIETYIONIMX YCIOBHIA
1) IPOLYKT BC -Minimum (tr Y ) Gombime wH pasen 0,10; u
2) IPOIYKT B -t WIM KO3(Q(UIUEHT cxKaThs T0JKEH ObITh Oonbie 10.

Bo Bcex ocranbHEIX ClIy4dasx CICQYyCT UCIIOJIb30BAaTh NPHUBCIACHHBIC HUKEC YPABHCHHUS !

K A

B_,n = +2|B. +— |,
40 ’_t-tr c t,

(44)

5 3rtu xkodppummentsr K=6,2 wmm 7,6 u 64 CBA3aHBI C TEOPETMUYECKAMH 3HAYEHUSAMH, TPEBATHPYIONIMMI B CITydae
TpPaNeLUEeBUAHBIX WM NPSIMOYTOJIBHBIX HWMITYJBCOB MOCTOSHHOM YacTOTHI, COOTBETCTBEHHO. Kpome Toro, B cirydae
TpanelMeBUAHBIX UMITYJILCOB KOd(GUIMEHT K HECKOTIBKO BO3pacTaeT Ul yUeTa XapaKTepPHCTHK BBIXOJHOTO yCTPOMCTBA.
Jnst uaeanbHBIX MPSMOYTOJIBHBIX MMITYJIBCOB CIIEKTp criajaer co ckopocthio 20 nb Ha Jiekajy, uTo JaeT B pe3yJibrare
HIHPUHY T10J10¢kI 110 ypoBHIO 20 1b = 6,4/t u mmpuHy momock 1o yposrio 40 1b B mecsth pas mmpe, T. €. 64/t. J{st Toro
YTOOBI UCKJIIOYNTh UCTIOJIb30BAHNUE MMITYJILCOB C MTHOBEHHBIM HAPACTAHHEM M CIAJIOM (PPOHTOB, JOMYCKASTCS HATMYUC
3anaca. CeKTp TpaneneBHIHbIX UIMITyJIbCOB CHavala craiaet co ckopoctbio 20 b Ha Jiekay, a 3aTeM, B KOHEYHOM CUETe,
40 nb Ha nexany. Ecii oTHOIIEHHE BpeMeHM HapacTaHus K mmprHe umiybca npesbimaer 0,008, To Touku ¢ ypoBHeM
40 nb oxaxytcs Ha HaKIOHHOM (ponTe 40 nb Ha nekay, B TakoM cityuac B_s cocTasur:

5,7

s

Jomnyck Ha HeN30€XKHbIE HETOYHOCTH PEAIN3alii, TpeOyeT, YTOOBI Macka OCHOBBIBAJIACH HA 3HAUCHUAX HE MEHEE!

6,2 _— 7,6
\/t'tr \/t'tr

B 3aBUCUMOCTH OT KAaTCropuu pagnuojIoKaTopa.
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rne A8 =0,105, korna K =6,2 u A = 0,065, xorna K = 7,6.

Jnst UM uMIyJIbCHBIX PaJMOJIOKATOPOB CO CKAayKaMH YacTOThl HEOOXOAMMO 100aBUTh 3HaueHue Bs k

3HaueHu1o B-40 (ypaBuenue (40) wnu ypaBHenue (44)) i mmpuHbI NOJ0Ckl B-4 b pagapoB co ckaukamu
7

94acToThI’.

g pamapoB ¢ paanoIoKaTOpOB ¢ HeMoAyIupoBaHHBIM CW mmmpuHa mosiock! B-4o 1b coctaBnser:
B, = 0,0003F, (45)

rae Fc — Hecymias gacrora.

Jlnst paanosokaTopoB ¢ 4actoTHO-moayaupoBanHbiM CW (FMCW) mpuMenstoTcs aBe pasHbie (pOpMyIIbl
IIUPUHBI TTONOCH B4 1b. 310 — 00mas dhopmyna u GopmMyna ams cirydast CO CKaYKaMH YaCTOTHI.

Oo6mas Gpopmysia MUPUHBI 110J0Ck B-49 1b mtst paguonokatopos FMCW:

%

200
7 BT

rae Br— momHas fgeBuanms 4acTOThl, a | — MEPHOA JMHEHHON YacCTOTHOM Monmynsuud. JTta Qopmyna
0azupyercs Ha muHeitHOM FMCW 1 MOKeT NpuMEHATHCSI K 4aCTOTHO-MOAYJINPOBaHHBIM JInHeHHBIM FMCW,
FMCW o6parnoro xona u HenmuaeidusiM FMCW.,

B 4 =12Bg| 1+ (46)

Hnss FMCW pannonokaTopoB €O CKayKaMd 4YacTOThl B (OpMyINy HMIMPHHBI MOJOCH B_g4 b HEoOxommumo
no0aBuTh 3HaYeHue Bs, e Bs — MakcuManbHBIN uanasoH, B Mpeaenaax KOTOporo OyJeT CIBUTraThcs Hecyas
4acToTa.

,JIJISI PaanoJIOKaTOpOB € HECKOJIBKMMU HMITYJIbCHBIMH CHUTHaJIaMH, IIHPUHA I10JIOCHL 841() )Z[B JOJIKHA
BBIUUCIATBCA I KaXA0ro OTACILHOI'O TUIIA UMITYJIbCA, U IAJid ONPCACIICHUA (bOpMI)I MAaCKH H3ITYUYCHU
JAOJIKHO UCITOJIB30BATHCA MAKCUMAJIBHOC JOCTUTAEMOC 3HAYCHUC IITHUPUHBI ITOJIOCHL BJ,O I[B.

4 Macka BHENnoJI0CHbIX M3JIy4eHHUil

Ha HuKecseyomux pucyHKax MoKa3aHa Macka BHETIOJIOCHBIX H3IIyYEHHM IS IEPBUYHBIX PaJMOJIOKATOPOB,
pacrpejiesieHHas 110 THIy CUTHAJIOB, OMpeJeieHHas B BenuunHax PSd v BhipakeHHas B eaunuiax dBpp.
Macka MMeeT HAaKJIOH C HIMPUHBI TOJNOCHI B4 1B 10 ypoBHs MOGOYHBIX W3IIydYEHHUH, ONPENEIEHHOTO B
[Mpunoxkennu 3 k PP8.

Hlupuna nonocs! B4 b MoeT ObITH CIBMHYTa OT YacTOTHI C MAaKCUMAaJbHBIM YPOBHEM H3Iy4YeHHs, HO
HeoOxoanmasi mmpuHa nonockl (m. 1.152 PP) u, mpenmoyTuTensHO, BCS IMIMPHHA 3aHUMACMON MOJIOCHI
(m1. 1.153 PP), 10/1KHBI TIOJTHOCTBIO PACIIONaraThCss BHYTPH PACIPEICICHHOMN MOIOCHI YaCTOT.

B xauecTBe pyKOBO/ACTBA, pacue€THOE 3HAUCHHUE LINPHUHBI TOJIOCH! B_40 1B JOMKHO MOTHOCTHIO pacHonaraThest
BHYTPH PaCHpeAEICHHON I0IO0CHI YacToT.

Mmuoxurenb A/tr HU3MCHACT BCINYUHY B410 C ICJIbIO y4€Ta BJIMAHHSA BPEMCHH HapacCTaHHs, KOTOPOC 3HAYUTCIIBHO,
Korjaa mpous3BeaACHUC BPEMCHU U MIMPUHBI TOJIOCHL Bct MaJIO WJIM HECBCJIMKO, a BpEMs HAPACTAHUS KOPOTKO.

Takum o0pa3om, mosydaeTcs MoiHas OObeTUHEHHAs IMPUHA MOIOCHl B_4o paauonokaTtopa co CKaukaMH 4acTOThI
Tak, KaKk eciu ObI BCe KaHAIBI, JIexKamue BHyTpu Bs, pabotanu ogHOBpeMeHHO. I pagnoIoKaTOpOB CO CKAaYKaMHU
gacToThl Macka OoB cmamaer oT TpaHuWNBl HPUHBI MONOCH B_s nb, kak ecmu Obl pamuonokaTop OBLI
OJIHOYACTOTHBIM PaJUOJIOKATOPOM, HACTPOCHHBIM Ha IPaHMILY AHAINAa30HA CKAYKOB YaCTOTHI.

B Ipunoxenne 3 k PP ocnabnenne moGOUHBIX W3IyYEHUH ONMPEAENACTCS Kak HauMeHee KECTKUM TIpeeN U3 JIBYX
Bo3MoxHEIX: 43 + 10 log (PEP), umu 60 nb. (PEP: peak envelope power — nukoBast MOIIHOCT OTHOAIOIIEH. )



Pex. MCJ-R SM.1541-6 53

4.1 Bce curnael, nepevncieHHbIe B 1II. 3

Haxkmon [yist BceX CHUTHANIOB, MEPEUYHCICHHBIX B M. 3 U OTJIMYHBIX OT MEPEUUCICHHBIX B 1. 4.2, cocTaBiseT
30 nb Ha gekady, Kak MOKa3aHO Ha PUCYHKE 32.

PUCYHOK 32

Macka BHeNmoJIOCHBIX I/I3.]'Iy‘lel{l/lﬁ AJIsl BC€X HE HCKJIIOYCHHBIX CUTHAJIOB PAAHO0JI0KATOPOB,
NEepPeYucCJICHHBIX B II. 3
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Paznoc o yacrTore (IIpoLeHT MU PHHBI OO CHI 110 ypoBHIO 40 15)
SM.1541-32

4.2 Hckia0o4eHHbIE CHTHAJBI

CW, FMCW, a taxxe cursainsl ¢ (a30BbIM KOAWPOBAaHHEM HCKIIOHAIOTCSA W3 cdepsl nmpumeHeHus 1. 4.1.
Koadunuent nakiona ais aux coctapiser 20 nb Ha gekany, kKak Moka3aHo Ha pucyHke 33.

DTO UCKIIOYEHHUE CIICNYET NIEPECMOTPETh B X0JIe UCCIICIOBATEILCKOTO TIEprUoIa 10 AccaMOJieH PaluoCBsI3U
2016 ropa.

5 I'panuna Mexay 00JacTAMU BHENOJOCHBIX U MOOOYHBIX U3J1y4YeHH

B cootBerctBuu ¢ 1. 2.2 pasgena pexomenoyem u Ipunoxenuem 3 k PP, o0yiacTh m0OOYHBIX U3IydYCHHUI
OOBIYHO HAYMHACTCS C YaCTOTHI, OTCTOSIIECH OT IeHTpa u3nydenus Ha 250% HeoOX0JMMOM MIMPHHBI OJOCH,
32 UCKJIFOUEHHEM HEKOTOPBIX TUTIOB CUCTEM, BKITIOUAsI M3ITyYCHHUS C TUPPOBOI HITH UMITYJTLCHOM MOTYISIHCH.
OnHako, K TEpPBHYHBIM PaJUOJIOKATOPAM CIYKOBI PaJUOONpPENENICHHS W JPYTUX CIIyKO0, HampuMep
BCrioMoraresibHo# ciyx0b1 Meteoposiorun, CK u CCU3 cioxHo npuMeHsTh o0miyto konuemnu 250%
HEOOXOIUMOH ITUPUHBI TTOJIOCHL.

Jnsi mepBUYHBIX PaIUOIOKALMOHHBIX CTaHLUWHM, TPaHUIa MEXAY OONacTsIMM BHEINOJOCHBIX M HMOOOYHBIX
W3TY4YeHUH ompeNeNnseTcst Ha 4acToTe, Te ONpeeeHHbIE 3/1eCh Mpeielibl n3ay4eHuit B oomactu OoB paBHEBI
npenenaM NoOOYHBIX H3IIyUeHHH, onpeaeneHHbM B Tabmuue | [punoxenns 3 k PP.

I'pannna mexxay oO0JacTAMU BHEMOJIOCHBIX M MOOOYHBIX HM3JIyYEHHWH Ul IMEPBUYHBIX PaIHOIOKaTOPOB
CITy>KOBI pagHOOTIPEACTICHIS U IPYTHX COOTBETCTBYIONINX CITY’KO MOKET OBITH OmpesesieHa, KaK OTCTOSIIAs
OT TPHUCBOCHHOW YacToThl Ha 2,5 o Bn, rme o — KO3Q@HIMEHT KOPPEKIMH TPaHUIl, 3aBUCAIIMHA OT
KOH(HTYpaluu BCEH CHCTEMBI, B YaCTHOCTH, OT CHTHala MOJYJSIIMU M METOAa MOJIYJISILWH, BBIXOTHOTO
YCTPOWCTBA pajM0JIOKATOPOB, BOJIHOBOAHBIX KOMIIOHEHTOB M THIAa @HTEHHBl M MX YaCTOTHO-3aBHCHMBIX
XapakTepucTuK. Benmunna o OyeT Takke 3aBHCETh OT C0c00a, KOTOPHIM OLIEHHBACTCS IIMPHHA ITOJIOCHI.
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PUCYHOK 33

Macka OoB 1 pagno10KaTOpoOB, B KOTOPLIX HCNOJIB3YIOTCsl cHTHANBI CW,
FMCW u cursajsl ¢ (¢)a3oBbIM KOAHPOBAHUEM
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SM.1541-33

3HaveHUs] O, COOTBETCTBYIOIIME MACKe, MOKA3aHHOW Ha pHCyHKe 33, MOTYT OBITh OIpEneNieHbl IyTeM
YCTaHOBKH TOYKH 110 ypoBHIO 60 nb panoit 2,5 o Bn. IIpeamonaras, uro Hakmod paBeH 20 nb Ha aekany,
MOy YHM:

B
5B 40 = 250By — o =2—40 (47)
B
Hcnonp3yst BhINIENPUBEACHHBIE MPUMEPBI, 00 MOXET ObITh paBHBIM npumepHo 2,0 ans nuHelHBIX UM

HUMITYJIbCHBIX PaJnoJIOKaTOPOB, U mpuMepHo 8,5 it He UM MMIynbCHBIX paJnoiIOKaTOPOB. ITO ypaBHEHHE
HE IPUMEHSETCS AJIA CIIy4ast CO CKauKaMH 4acTOTBL.

[peamnonaras, 4To0 HEOOXOAUMAs IUPUHA TOJIOCHI OIIEHUBAETCS KakK IMUPUHA TONOCH Mo ypoBHIO 20 nb,
AOCTYyIIHAA Ha CCroJHs TEXHUYCCKas I/IH(I)OpMaHI/ISI IMMOKa3bIBaCT, YTO AJId CYHMICCTBYIOIIMX W IIJIAHUPYEMBIX
PaaMOoJIOKATOPOB 3HAYCHHE O, OYET JiexkaTh B peneiax ot 1 go 10, uau Gonee.

C Touku 3penus 3pPeKTUBHOTO HCIOIB30BAHUS CIIEKTPA, MOTYT OBITh 3a/1aHBI CIIETYOIIE BOPOCHI:

- OyIyT i 3HAYCHHA O, OYAYIIMX MEPBUYHBIX PAIUOIOKATOPOB OTBEYATh TOMY TPEOOBaHUIO, YTO OHH
OJIM3KH K 1 WiIn HET;

- JOJIXKHO JIX 3HAYCHUC O OBITh Ppa3JIn4YHbIM B 3aBUCUMOCTH OT TOI'O, A€ HAXOJUTCA I'paHUIa MEXKIY
obmactsivu O0B 1 moO0YHBIX M3ITyUeHHI — BHYTPH TIOJIOCHI, paCIIpeIeICHHOH paroIoKaTopam, BHE
ee 1M BOJIU3M Hee.

B MCD nomxHBI OBITh MPOBENEHBI JANBHEHIINE UCCIEOBAHUS TSI OINPEIeIeHNs He0OOXOJUMON ITHPUHBI
IOJIOCHI, KOTOpasi JOJDKHA WCIIONIB30BAaThCS B pacderax TpaHWIa W JUId ONpeAelieHHus 3HAYeHWH o Ui
pa3TUIHBIX TUIIOB, HA3HAYECHUH U TUIAT(GOPM paTnoIOKaTOPOB.

Hns He UM uMIyIbCHBIX paIuOJIOKAaTOPOB, B HECKOJIBKUX UCKIIOUUTENBHBIX ClydasX, KOr/la apXUTEKTypa
CUCTEMBI TO3BOJISIET UCIOJIb30BaTh (DMIIBTPHI M JIOMYCKAeT HECTaHJAPTHOE COTJIACOBAHHE KAaY€CTBEHHBIX
apaMeTpoB, 3HAYCHWE o Moxer mnpubmmkarecss k 1. Kpome Toro, mis IIHPOKOIOIOCHBIX,
OBICTPOTIEPECTPAUBACMBIX PAJIMOJIOKATOPOB, 3HAYCHUE OL MOXKET ObITh OJM3KUM K 1,5.

6 TpeOdyemble mapamMeTpsbl

[Ipenpimymue pasmgensl HacTosmmero IIpuitokeHnss OCHOBAaHBI Ha TNPHWHIIAIIE O€30TIaCHOM CETKH TPEACIIOB
minyueHnii B obmactu OoB. CrnemyeT mnpu3HATh, YTO JKEIATEIRHO CHU3UTH YPOBHH HEXKENIATEIHHBIX
M3ITyYEHUH B LIENSIX TIOBBIIICHUS YPOBHS COBMECTUMOCTH C JIPYTHMU CITyKOaMHu.
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[IpencraBneHHas Ha pucyHKe 34 Macka ompezenseT TpeOyeMble mapamMeTpbl PaTuoIOKAIIMOHHBIX CHCTEM.
Macka wmeer HaknoH 40 nb Ha nmekamy, HauWHas C MIMPUHBI MONOCHI B_40 b M0 ypoBHA MOOGOYHBIX
M3ITYYCHHH, yKa3aHHbIX B [Ipunoxxennn 3 x PP.

Paagnonokatopsl JOJKHBI TPOEKTHPOBATHCS C YIETOM MACKU TpeOyeMbIX napameTpoB. [1o BO3MOKHOCTH TIpH
MPOEKTHPOBAHUH PAJHOIOKATOPOB clelyeT Hu30eratb NPUMEHEHHsS TEXHOJOTHH, He 00eCcTeYHBalOLINX
TpeOyeMble mapamMeTphl.

PUCYHOK 34

TpebyemMble napamMeTpbl PaIH0JI0KAIMOHHBIX CHCTEM
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Pa3Hoc 1o yacTore (IPOLEHT MUPUHBI TOIOCH 0 ypoBHIO 40 1b)
SM.1541-34

Ipumeuanue 1. — [IpuMEHUMOCTh 3TOH MacKé IOJDKHA OBITH WM3ydeHa B xonxe Oyaymmx wuccnemoBanmii MCO-R,
YUHUTHIBAs IPAKTUYECKHIE 3HAYCHUS €€ IPUMEHEHUS Il HEKOTOPBIX THUIIOB PAJHOJIOKAIMOHHBIX CUCTEM U TEXHUIECKOTO
Pa3BUTHUS TEXHOJIOTHU ParosIokaTopoB. Briazpl, npencrasnennsie B MCD (uccienoBarensckue nepuoast 2003—-2007
u 2007-2011 rr.) noaTBepKAAIOT TOT (DAKT, YTO HEKOTOPHIE THITBI PAJANOJIOKATOPOB MOTYT o0ecreunBarh Tpedyembie
napameTpbl. K HUM OTHOCSATCS pajapbl Ha KIMCTPOHAX M pall palvoiIOKaTopoB, B KOTOPBIX B KayeCTBE BBIXOJHOTO
YCTPOMCTBA UCTIONB3YIOTCS PABHOPE30HATOPHBIE MArHETPOHBI CO CBsi3kamu MolHocThio MeHee 100 kBr.

Ipumeyanue 2. — Tpenensl n3nyueHuii B oonactu OoB BHYTpH NOJIOC, pacipeeieHHbIX C1yK0e paJnoonpeIeIeHus Ha
UCKJIIOYUTENFHOM OCHOBE, SABIISIFOTCS] BOIIPOCOM Oy yIINX HCCIEI0BaHUN. B pe3ynbpTrare 3TuX HccienoBaHui MOTYT ObITh
TIOTY4€HBI MACKH TPeOyEeMBIX TapaMeTPOB BHYTPH 3THX IOJIOC.

Ipumeyanue 3. — B HEKOTOPBIX OyAyIIMX CHUCTEMax MOXET OKa3aThCs HEBO3MOXHBIM O0ECHEUUTh TpeOyeMble
rapamMeTphl C YUETOM CIEAYIONHX (akTopoB:

- Ha3HAYEHUE PaquoIoKaTopa (0€30MacHOCTh XKU3HH, pa3Mep LIENH, MOAJIeKalIeil 00HAPYKESHHUIO U T. 1.);

- THII ¥ pa3Mep miathopmbl (HapUMep, CTAllMOHAPHAsL, TIOIBIKHAS, PACTION0KEHHAs: Ha 60PTY MOPCKOTO CY/IHa,
Ha 6OpTy BO3IYIIHOTO CyIHA H T. 11.);

- AOOCTYIHBIC TEXHOJIOTMHU M COCTOSIHUE UX PA3BUTHUSA,
- IEHOBasA JOCTYITHOCTD.

Tpumeuanue 4. — Vinest 3aKIIr09aeTCs B TOM, YTO 3TH UCCIICAOBAHMS IPUBEAYT K IEPeCMOTpPY HacTosImei Pekomennanuy,
KOTOPBIH OyzeT ocymiecTBieH kK Accambiee panuocBszu 2016 roga, ¢ TeM 9To0BI THO0 3aMCHUTH MACKU BHETIOJIOCHBIX
M3IYyYCHHUH, YKa3aHHBIC B TIPEANICCTBYIOIINX pa3/ielaX, Ha MacKh TPeOyeMBIX MMapaMeTpoB, JTHOO BBECTH IpyTHE
COOTBETCTBYIOIIMEC N3MEHEHHS, 3aBUCSIINE OT TUIIOB CHTHAJIOB PaIHOJIOKATOPOB.

7 MeTtoabl u3mMepeHunst

Camas mocnenuss Bepcusi Pekomenmaruu MCDO-R M.1177 comepuT yka3aHUSI OTHOCHUTEIHHO METOJIOB
M3MEPECHHS U3ITyUYSHUH PaJInOJIOKAIIMOHHBIX cucTeM B obnacti O0B.
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IIpuaoxenune 9

IIpenennt uznyyenui B odaactu OoB 1iis 100U TEIBLCKHUX CITYKO

Crannun, paOoTaromme B JIOOUTENhCKOW M JIFOOWUTENBCKON CIyTHUKOBOW CITy:k0aX ITOMKHBI OTBEYaTh
rpeaeaM, YKa3aHHBIM B CJICTYIONINX CITEKTPaIbHBIX MacKax.

PUCVYHOK 35

Cranuuu, padorapiue Ha yacrorax Hu:ke 30 MI'n B ciiydae HOpMaJIbHO MM Y3KOii 10JI0CHI YACTOT
no Pexomenpannn MCI-R SM.1539
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Korna By < 4 xI', BMecTo By momkHO ucnons3oBarthest 3Hauenne B, u3 Pekomenganmu MCDO-R SM.1539.

PUCYHOK 36

CraHuuu, padoramomue Ha yactorax Himke 30 MI'n B cirydyae HIMPOKOIi M0JI0CHI YACTOT
no Pexomenganun MCI-R SM.1539
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CzBUT 110 YACTOTE OT LIEHTPA U3JlydSHHH B IPOLIEHTaX OT HeoOxonumoi nonocst B+ 100kl

SM.1541-36
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PUCVYHOK 37

Crannuu, padorampmue Ha yacTorax Boime 30 MI'n B ciiyuyae HOpMAJIbHOM WM Y3KOH M0JIOCHI YaCTOT
no Pexomenmanuu MCD-R SM.1539
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CZ1BUT 110 4aCTOTE OT LIEHTPA U3TydEHUH B IIPOLIEHTAX OT HEOOXOAUMOM MONoCkl B,

SM.1541-37

Ji1  y3KOIOJIOCHBIX cHCTEM BMecTo By TOMKHO wmcmonb3oBaThCsl 3HaueHne B w3 Pexomenpammun
MCD-R SM.1539.
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PUCYHOK 38

Crannuu, padoramuiue Ha yactorax Boime 30 MI'n B ciiyvyae miMpoKoii mosiochbl 4acToT
no Pexomenpanmuu MCDI-R SM.1539
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CIBUT 110 YacTOTE OT IIEHTPa M3JydeHUIT B IIPOIIEHTaX OT HEOOXOTMMOH MONOCk! B, , k KoTopoit
7S TOMyd €HUSL PeaslbHOTO 3HA4CHH C/IBUTA 110 YaCTOTE JA0DKHA OBITh J00aBICHA BETMYUHA C/IBHTA,

npuBeieHHas B Pexkomennannu MCD-R SM.1539.
PEP: mumkoBas momHocTs orubatomieii ( Br), monaBaemas B anTeHHy B coorBeTcTBHH ¢ 1. 1.157 PP

P: cpenmss mommHocTs (B1) , momaBaemast B aHTEHHY B cooTBeTCTBHH ¢ 11. 1.158 PP.

SM.1541-38

[MPUMEYAHUE 1. — B xareroputo OBII 1o/mkHBI OBITH BKIIOUEHBI BCE KJIACCHI U3IIyYSHHUS, B KOTOPBIX HCIIOIB3YETCs
CHTHaJ ¢ oHOU OokoBoH mostocoit (OBIT).

B Tex ciydasx, KOraa 3TO TPHMEHHMO, MOIYJISIMEH, MPUMEHIEMOM TS 1eNieif TECTUPOBAHUS, SIBISIOTCS CHTHAJIBI
3ByKoBbIX yactoT 1100 m 1700 'y — mst mepenau OBII, ¢ Hecymeit 1 k' Ui u3inydeHUi ¢ HECYyILeH, WK, B UHBIX
CHy‘IaHX, C HeMO)IyJ'[I/IpOBaHHI)IM Hpe}ICTaBHeHI/IeM — JIA HOpMaJ'[I)HOI‘O HUCIIOJIB30BAHUA.

MNPUMEYAHUE 2. — [Iy1s cTaHIMiA, HCIOIB3YONINX MHOTOCTAHIIMOHHEIN JOCTYI C YaCTOTHBIM pa3feliCHHEM KaHaJOB
(MIOYP), nanmpumep, UIT KOCMHYECKUX CTAHINN, PabOTAIOMINX B TFOOUTEILCKOW CITyTHUKOBOU CITyk0e, He0OX0TUMOH
IIMPUHOH TTOJIOCH TOJKHA OBITH MOJI0CA OKOHEYHOTO YCHITUTENS TIepeIaTanka o YpoBHIO 3 1b.
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IIpunoxenune 10

IIpenennl uznyuennid B o0sactu OoB 11t CyX0nmyTHBIX MOJABHKHBIX PAJUOCTY KO

Macku, conmepkamuecs B JaHHOM IIpuiokeHuUH, — 3TO NPUMEPBl MACOK BHEMOJOCHBIX HU3IyYCHUH,
HCITONIB3YEMBIX JIJISI CYXOITYyTHOM MTOABMKHON CITy»)0bI. OOIIas Macka, Kacaromascs BCeX CHCTEM CyXOITyTHON
MIOABMYXHOU CITY’>KOBI, TpeOyeT ManbHEHINUX uccienoBaHuid. s 3Toi Ciry)Obl OTMEYaeTCsa MPEAIOUTCHUE
HCIIOJIb30BaTh MPEACIIbl OTHOILICHHUS MOIIIHOCTEHN B CMEKHOU ToJioce (WK KaHalle), a He MpeieiibHbIC KPUBBIE,
MIOCKOJIbKY 3TO YIIPOIIaeT KOOPAMHAIMIO YacTOT W IUIaHMpoBaHWe cucteMm. B Jlomomnenun 1

HpI/I.HO)KeHI/I}O 1 IIOKa3aHO, KaK M3 MACKH U3JTYYCHUA MOXKHO IHOJYUYHUTH MPEACT MJIA MOUIHOCTHU B HaHHOﬁ
I1I0JIOCE.

B Tabnune 27 moka3aHbl TOYKH Nepernda, COOTBETCTBYIOLIME TpaduKy, NpuBeIeHHOMY Ha pucyHke 39 mms
KaHAJIOB CYXOIyTHOH MOMBIKHOM CITy>kObI mpuHOM 12,5 xI'11.

PHUCYHOK 39
Macka OoB 11 cyXonmyTHBIX NOABUKHBIX CHCTEM ¢ KaHaJaMu mmpunoi 12,5 kI'n
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% or INIUPUHBI IIOJIOCHI KaHa1a
SM.154139
TABJIMLIA 27
Touku nepernda
C/ABHI 110 YACTOTE OT HEHTPAJIBHOI YaCTOTHI Oca0uaenne
(% oT LIMPHHBI MOJIOCHI KAHAJIA) (dBsd)
50 35
78 29
250 29

B Tabnune 28 mokazaHbl TOYKH Mepernda, cCOOTBETCTRYoLIHE TpaduKky, npuBeneHHOMY Ha pucyHke 40 mms
OBII xaHanoB ¢ KOMIAHAXPOBAHHOM aMIUTUTYA0 M IIUPUHON MMOJIOCk KaHana 5 kI 1.
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PUCYHOK 40

Macka OoB p1s1 OBII kaHa/10B ¢ KOMIAHAUPOBAHHON AMILIUTY10H
M IIMPHHOH MoJI0chl KaHaua 5 kI'y
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% OT IIMPUHBI ITOJTOCHI KaHaJIa
SM15414(
TABJIMLIA 28
Touku nmeperuda
CABHI 110 YACTOTE OT UEHTPAJIBHOI 4YaCTOTHI Ocaabaenue
(% mWMpPUHBI NOJI0CHI KAHAJIA) (dBc)
50 40
75 65
250 65

B Tabmune 29 mokazaHbl TOYKH Mepernda, COOTBETCTRYoNIME TpaduKy, NpuBeieHHOMY Ha pucyHke 41 s
KaHAJIOB CyXOITyTHOW TIOABHMKHOM C1y>KOBI ImpuHOH 6,5 kI

PHICYHOK 41
Macka Oo0B 1,151 cyXonyTHBIX MOJABHKHBIX CHCTEM € KaHAJIAMHU IIHPUHOT 6,5 K[
V]
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IIpo1eHTHI OT MHUPHUHBI OO CHI KaHATA
SM.1541-41
TABJIMLIA 29
Touku neperuda
CABHI 110 YACTOTE OT HEHTPAJIBHOI YaCTOTHI Ocaabaenue
(% mMpUHBI M0JIOCHI KaHAJIA) (dBsd)
50 14
72 37
250 37
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B Tabmune 30 moka3aHbl TOYKH Mepernda, COOTBETCTBYIOUINE TpaduKy, IpUBEIEHHOMY Ha pucyHke 42 ams
QHAJIOTOBBIX COTOBBIX CHCTEM C IMIMPUHOH nosockl kanaia 30 kI m.

PUCYHOK 42

Macka Oob 1151 aHAIOTOBBIX COTOBBIX CHCTEM ¢ KaHaaaMM HpuHoi 30 k'
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HpOLIeHTLI OT IIMPHUHBI ITOJIO Chl KaHaJla
SM.1541-42
TABJIUIIA 30
Touku nepernda
CaBur 10 4acToTe OT HEHTPAJIBHON YaCTOThI Ocaabsenne
(% mMpPUHBI MOJIOCHI KaHAJA) (dBc)
67 26
150 26
150 41
250 41

Hpuioxenue 11

IIpenennt uznyyenunii B o0aactu OoB 1uist BO3AyIIHOM MOABHKHOM
U MOPCKO# MOJABHKHOM CJIYXKO

OTH MacKW M3JIy4eHUH OIpeliesIeHbl B €IUHHIIAX MOIIHOCTH B 3TAJIOHHOM IOJOCE YacTOT OTHOCHUTEIHHO
cymMMapHOi MorHocTh kaHana (dBc). Mznyuenus B obnmactu OoB ykaszansl B mosioce mmpunor 4 xI'n, 3a
WCKITIOYeHEM H3ITydeHui ot nepeaaryrkos ¢ OBII u nepenatankoB BO3AymIHbIX Ciryk0. M3mydenus ¢ oqHon
OOKOBOM TMONIOCOW OMPEAENAIOTCS B MEHee IIMPOKOH ToJoce, a H3IIydeHHS BO3AYIIHON TeleMeTpUH
OTIpENIETSIIOTCS. B €JMHMUIAX YCTAHOBOK KOHKPETHOTO CIEKTpOoaHalu3aTopa: paspelleHne I0 ToJoce
n3mepenust = 10 k', Bugeomnonoca = 1 k['m m makcumanbHas 3afepkka. ['paHuma Mexay oOIacTsIMu
BHEIOJIOCHBIX M MOOOYHBIX IS 3THX MAacOK OTCTOMT Ha 250% HeoO0XO0AMMOMN HIMPHHBI MOJIOCH], COTJIACHO
[punoxenuto 3 x PP.

1 Bozaymnas Tenemerpust

JIiist iepejaTYnKoB BO3AYIIHOM TEJIEMETPHH TIPeIeibl Jr00oro usmyuenus B oomacta OoB (ot 50% o 250%)
OTHOCHUTEJIBHO CpeJIHEeH MOIIHOCTH Iepe/laTiiKa, UMEIOT BUI

—(55+101log P)

N

K +90log R —100log| f — fc| st |f—fc|2%,
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rac:

Af:

fnax:

Pex. MCJ-R SM.1541-6

—20 111 aHAJIOTOBBIX CUTHAJIOB

—28 11 IBOUYHBIX CUTHAIOB

—63 s kBazpaTHUHBIX curHaiaoB (Hampumep, FQPSK-B)

[EHTpabHas YacToTa nepeaatunka (MI )

ckopocTh nepefaur (MOUT/¢) mist IUPPOBBIX CUTHAJIOB HITH
(Af + f0x) (MI'nt) nns ananorossix UM curnanos FM

YHCIIO COCTOSTHUH B MOJTyJIMPYIOIIEM CHUTHAJIe

M = 2 i1 IBOMYHBIX CUTHAJIOB

m=4 AT KBaAPpATUYHBIX U aHAJIOTOBLIX CUTHAJIOB

MMUKOBAs JIEBUAITHS

MaKCHUMaJIbHasg 4acToTa MOOYJIALIUN

B 3aBUCHMOCTH OT TOTO, Kakou u3 IpeacIOB MCHEC OFpaHPIIII/IBaIOHII/Iﬁ.

Ha pucynke 43 mpuBeneHbl NPUMEPHl MAcOK BHEMOJOCHBIX M3ITYYCHUH IJisi BO3AYIIHOW TElEMETPHH,
omnpeseneHHble B equHuiax dBC. 3aHnmaemas mosioca, UCHONB30BaHHAs Ui (OpMHUpOBaHUsS pUCYHKa 43,
COCTaBIIsIIa CKOPOCTH NEPeIauy JJIsl IBOMYHBIX CHTHAJIOB, YMHOXEHHYI0 Ha 1,16 u ckopocTh mepenadu as
KBaJpaTHYHBIX CHUTHANIOB, YMHOXeHHYI0o Ha 0,78. JlomonHuTeNbHBIE NapameTphbl, WCIOJB30BaHHBIE Ha
pucynke 43, 3o — momuocTh P = 10 BT u ckopocth nepemaun R = 5 MOut/c. OTH 3HaYeHUST MEHSIOTCS OT
CHCTEMBI K CHCTEME, U PE3YJIbTHPYIONIHE MACKH H3Ty4YEeHHI MEHSIOTCS B COOTBETCTBUH C BBIIICIIPHBEICHHBIM
ypaBuenuem. Hakiion macku uznyuenuii npumepro 100 n1b/nexana.

PUCYHOK 43

IIpumepnl MacOK BHENOJIOCHBIX M3/Iy4YeHHUI VISl BO3AYLIHOI TeJleMeTpuu
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Casur 1o yacrore (B MIPOLEHTAaX OT 3aHUMAeMOii OO ChI)
SM.1541-43
2 Jlpyrue nepeiaTyuKy BO3AYLIHOM MOABHKHON U MOPCKOH MOJABHIKHOM CJIyXK0

Jyis mepe1aTYMKOB BO3YIIIHOMN MOABHIKHOM M MOPCKO# MOJIBUXKHOMN CITY»KO, HE SBJISIOIIUXCS MTePeIaTINKaAMU
BO3/YIITHOW TEJIEMETPUU U JAPYTUX UCKIIOYHUTEIBHBIX CUCTEM, TpeOyeMoe ociabieHne CpeHel MOIIHOCTH
moboro uznydenus B obnactu OoB, 0OTHOCHTENBHO CpeHe MOIIHOCTH TIepeAaTyiKa, COCTaBIIsET:

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

Macka OoB 1415t BO31y1IHOH U MOPCKOii MOABUKHOM CJIYKO
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CaBur 10 YacTore (B MPOIEHTaX OT HEOOXOIMMOH MO0 ChI)
SM.1541-44

IIpunoxenue 12
IIpenens! nzay4venuii B o01actu OoB 115 puKCHPOBAHHOM CJIYKOBI

B Pexomenmarinun MC3-R F.1191 tpebyercs, 9To0bI 1tst TUGPOBBIX PaIHOPEIICHHBIX CHCTEM, pa0OTAIOIIHX
C KOHKPETHBIM YaCTOTHBIM IUIAHOM, YaCTOTHI IpaHuIl Mex Ty oomacTsiMu OoB 1 moOG0YHBIX H3TTy4YeHUH ObLIH
paBabl £250% oT cooTBeTcTBYyIOIIEro pasHoca Mexay kanagamu (CS). CiemoBaTenbHO, B HACTOSAIIEH
Pexomenmanun nipenensl u3nydeHuR B obmacti OoB aHaNOTOBBIX M MH(PPOBBEIX CHCTEM (PHUKCHPOBAHHOU
CITy>KOBI OTIPENIENSAIOTCS, B 3aBUCHMOCTH OT ClTy4asi, Kak cocTaBisitomue 10 £250% Toro 4acToTHOTO 11aHa, ¢
KOTOPBIM JIOJDKHA padoTaTh CHCTEMA.

B cootBerctBun ¢ Pexomenmarmeit MCH-R F.1191, senmuunna CS cunTaercs paBHOM XS/2 11 4aCTOTHBIX
IJIAHOB C MONEPEMEHHBIM PUCBOCHUEM YaCTOT U PaBHOM XS JJIsl 4aCTOTHBIX IJIAHOB C IPUCBOCHUEM YaCTOT
COBMEIIICHHOMY KaHaJy U C IEPEMEKCHHEM YacTOT, onpeaeicHHbIMEu B Pekomennaniuu MCO-R F.746.

Tam, re BBIMOJIHEHO MPHUCBOSHHE OJIOKA YaCTOT HAa HCKIIOUUTENbHON ocHoBe (cM. IMpumeduanwe 1), mis
MepeaaTInKOB, pabdoTaAIOMUX B CyOKaHalaX, CIDIAHMPOBAHHBIX OMEPATOPOM, UMEIONTUM JIUIICH3UI0, MOTYT,
B MIPHUHIIUIIE, OBITh CJICIaHbBI UCKIIOUYCHUS — BHYTPH JAHHOT'O 0JI0Ka — B OTHOIICHUH TPE/Ielia HeXKeIaTebHbBIX
M3ITy4eHUH, KOTOPBIE JOKEH BBIMONHATHCS 3a MpejieiaM JaHHOTO 0JI0Ka; OJTHAKO Ha IpaHUIlaxX rocy1apcTaa
3TO TpeOyeT corIacoBaHUs MEXITy aIMUHUCTPAIMSIMHA H3-32 TOTO, YTO B PA3IMYHBIX CTPaHAX MOJIOCH MOTYT
JIATIEH3UPOBATELCS PA3IMIHBIMU CIIOCO0aMHU.

CriekTpalibHbIC MACKH, OIIPE/ICIICHHBIC B JaHHOM [IpriioxxeHnu, IBISIOTCS OOIIMMH MpeieIaMy, KOTOpPhIE, KaKk
MIPaBUIIO, MPEJCTABIAIOT COOOW HAaMMEHee OTPaHUYMBAIONINE MPE/ENTbl BHETIONIOCHBIX M3ITyYeHHH, KOTOPhIS
YCHEITHO HUCIIONB3YIOTCS B HAITMOHATLHBIX W PETHOHANBHEIX TpaBmwiax. OHU WHOT/IA HA3BIBAIOTCS MPEIeIaMu
0e3onacHOl paboTel cetd. OHM JIOJKHBI MCIIOJIB30BAThLCS, KOT/IA JUISl 3alUThl OTMPEACICHHBIX MPUIOKESHUH
0oJiee CTPOTUX MACOK He TpeOyeTcs.

OTH MacKy TMPEACTaBISIOT CO00H COBOKYITHBIN MaKCHMAaJBHBIN Mpenen Ui 0000 MPHIOKEHUS W TOJIOCH
YacTOT NPH pa3BEepTHIBAHWH B JII000H KIMMAaTHYECKOH 30HE; OHAKO, PEeaIbHbIE CIIEKTPAJbHBIE MACKH, Kak
MpaBHJI0, OBIBAIOT 0OJIEE CTPOTMMH B COOTBETCTBHH C TPEOOBAHMSIMHU KOHKPETHOTO IIPHIIOXKEHHUS 10 TIOIABIICHUIO
MOMEX 10 COCEIHEMY KaHaiTy (Harpumep, 1ojioca YacToT, 1yBCTBUTEIBHOCTh (hopMara MOIYJIALMH U TpeOyemMoe

KaueCcTBO OOCIY)KMBaHHUS) B PA3MYHBIX T'€OKIMMATHYECKUX ycloBusx (koapduiment K, ompeneneHHb B
Pexomenpauu MCH-R P.530).

I[MPUMEYAHUE 1. — Ha3nauenne 6moka (cm. Ompenencuaue B Pekomermamnun MCO-R F.1399) — sto Takoit ciydvaid,
KOrJa OJIOK CIIEKTpa Ha3HAYaCTCs OJHON MM HECKOJBKUM CTAHIIMSAM OIHOTO OIepaTropa Ha UCKIIFOYHTEIBHON OCHOBE
(cm. mpumep B Pexomenparmsax MCD-R F.1488, MCD-R F.748 u MCD-R F.749). BHyTpu Takoro Ha3Ha4eHHOro OJI0Ka
orepaTop MOXKET, KaK MPaBHJIO, MOPA3IC/IATH OJIOK Ha TpeOyeMble MEHbBIITHE CYOOI0KH WK CYOKaHAJIbI I TOTO, YTOOBI
Pa3BEepHYTh PaIUOCETh B TOU Teorpaduyeckoii 00aacTu, e CAeIaHo 3TO Ha3HAUCHHE.
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1 Hn¢pposbie cucTeMbl GUKCHPOBAHHOM CJIYXKOBI: ClIEKTPAJIbHbIe MACKH U3Ty4YeHUH

1.1 Cucremsl, padoTaromue Ha yactorax Boime 30 MI'n
CriekTpanbHbBIC MACKH OCIA0JICHUH TTOKa3aHbl Ha pUCYHKE 45.
Oranonnslit ypoBenb 0 dBsd Gepercs 3a MakcumanbHOE 3Ha4eHUE psd BHYTPH 3aHUMAaeMOH MOJIOCHI YacTOT.

HJ’I}I I/ISMepeHI/Iﬁ HCIIOJIb3YEMOC pa3pCIICHUC IO MOJOCE JOJIKHO OBITH PaBHO MPUMCPHO 1% ot 3aHMMaeMoit
TI0JIOCHI 4aCTOT.

PUCYHOK 45

Ofue crnieKTpajbHble MACKH 1151 HU(POBBIX cHCTeM (PHKCHPOBAHHOM CJIYKOBI,
padorawmux Bbime 30 MI'y
(cm. Tabmuiy 31)
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Ipumeuanue 1. — OnpeneneHnble B crenn(UKAUUA MAacKH BBIPAKCHBI Kak ()YHKIIUS
OT TIporieHTa KaHabHoro pazHoca (CS), oxHako st cucteM, paboTaroIuX B MO0 Cax YacToT,
I[JIe HET YCTAHOBJICHHBIX YaCTOTHBIX IUIAHOB, MpoleHT oT CScrenyer 3aMEeHUTh MPOLICHTOM
OT IIUPUHBI HEOOXOMMMOM TONOCHI WJHM, CCIIH JOMYyCTHMO, "HIKHHUM TPEIEIOM IIHPUHBI
HeoOxonuMoi mosockl", ompeneneHHbIM B Pexomenmamun MCOR SM.1539. Ecmu
B Pexomenmanmsix MCOR He ykazaHO WHOIO, ITMPUHY HEOOXOIXMMON MONOCKH CleAyeT OpaTh
n3 Pexomennanmun MCO-R F1191.

SM.1541-45
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TABJIVIIA 31

Hudposbie cucreMbl GUKCUPOBAHHOM CJIYKObI
(cMm. pucyHok 45)

Bce cucremsl, kpome MJIKP Toabko M/IKP cucrembl
CnaBur no yacrore Ociadsenne CaBur no yacrore Ocnabnenue
(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
1.2 Cucremsl, padoTaroniue Ha yactorax Humxe 30 MI'ng

CrnekTpasibHbIE MaCKU OCJIa0JICHNs IOKa3aHbl Ha PUCYHKE 46.

Oranonnsiit ypoBeHs ) dBsd Oepercs 3a MmakcumanbHoe 3HaYeHHE psd BHYTPH 3aHUMAEMOH MOJIOCH 4acTOT.

Ocnmabnenne pSd OTHOCHTENBHO MEHTPabHOM YacTorsl (ABsd)

PUCVYHOK 46

OO0mue cnekTpaibHble MACKH /ISl HU(POBBIX CHCTEM
¢uxcupoBanHoii ci1y:k0b1, padoTarouux Huxe 30 MI'y
(cM. Tabuny 32)
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Ipumeuanue 1. — I'me HOMYCTHMO, CIEAYET UCIIONB30BATh HUYKHHUN MPEEIT IIHPHHBI

HEOOXOMMMOW TIONOCHI, onpeaeieHHbli B Pekomennanuun MCD-R SM.1539 . Ecimn

B Pexomennauusax MC3-R He yka3aHO MHOTO, HIMPUHY HEOOXOIMMOM OO CHI CIIEyeT
6patb u3 Pexomennamnun MCOR F1191.

SM.1541-46
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TABJIVIIA 32

udposbie cucreMbl (PUKCMPOBAHHOM CJIYKO0bI, padoTaromme Ha yactorax Huxe 30 MI'n
(cMm. pucyHoK 46)

Bce cucrembl
CaBHrI 110 YacToTe Ocuabenue
(CS %) (dBsd)
0 0
55 0
120 25
180 40
250 48
2 HudpoBbie cucreMbl (UKCHPOBAHHON CJOYy:KObI: JUCKpPETHbIe CHEKTPajbHble JMHHUU

B npeAenax rpanun odaactu OoB uzrydenui

}II/ICerTHBIe CIICKTPAJIBHBIC JIMHUHU HE CUUTAIOTCA PACIIOJIOKCHHBIMHU BHYTPU MAaCOK CHCKTpaHLHOﬁ
INIOTHOCTH, HO HX HGO6XOILI/IMO OrpaHu4mBaTh, yTOOBl OHM HE BIUSIN Ha MOIITHOCTh HEXKCJIATCIIbHBIX
I/ISHy‘{eHI/Iﬁ, CO3JaBaCMbIX CaAMUM CIICKTPOM CHUT'HAJIA, CICAYIOIIUM 06pa30M:

2.1 Cucremsbl, padoTawiune Ha yacTtoTax Bbime 30 MI'n

- CriextpanbHble JIMHAKA BHYTpHU Tosockl £50% oT pa3Hoca kaHaloB: mpeae U3NydeHuil B o0macTu
O0B HenpuMeHNM.

- CymMapHasi cpeJHssI MOIIHOCTh BCEX CIEKTPANbHBIX JUHUHA Mexny +50% u +150% nnm mexmy
—50% u —150% ot pasHoca kananos: 23 dBc.

- CymMapHasi CpeiHssl MOIIHOCTh BCEX CIEKTPalbHBIX JTUHHN Mexay +150% u +250% wim mexmy
—150% u —250% ot pa3zHoca kaHasoB: 45 dBcC.

INPUMEYAHUE 1. — Korza pa3Hoc KaHaJIOB HE OIpPEeSicH, MOYKET UCIOIb30BaThCS HEOOX0AMMAast ITUPHHA ITOJIOCHI.

2.2 Cucrembl, padoTawuue Ha yacTorax Huxke 30 MI'y

CriekTpalibHbIe JIMHUY, Monanaromiue B 00gacte O0B, mexay +50% u +250% wnu mexay —50% u —250%
HEOOXOTUMOH IIMPHHBI TIOJOCHI, TOJDKHBI YIOBIECTBOPSTE TPEAEITY MOOOYHBIX H3TyUSHHH, OTIPEeIeIEHHOMY B
Pexomennmaniuu MCDO-R SM.329.

3 AnajioroBasi GUKCHpOBaHHAA Cay:k0a

9-s MccnenoBatenbekasi KOMUCCHS 10 paanocBssu "dukcrupoBanHas ciryx0a”, B 1991 roqy npuHsia perieHue
Oonmee He mpONOKATh pPa3pabOTKy PexkoMmeHnmaumii ais aHanoroBeix cucteM (cM. Pexomenmaiuro
MCD-R F.745).

Jaxe, ecimu Takre CHCTEMBI TIPOAOIHKAIOT AKCILIYaTHPOBATHCS, HOBasl pa3pabOTKa aHAJIOTOBBIX CHUCTEM, TI0
BCEl BEPOSITHOCTH, TMPOM3BOJUTHCS HE OyJIeT; CJeJ0BaTeIbHO, HET HEOOXOJMMOCTH B HACTOSIICH
PexomMenmanum onpenensaTe MacKu 6€30MacHON pabOThI CETH.
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IIpunoxenue 13
N3mepenust B 00,1aCTH BHENOJOCHBIX U3JIyYeHUM

1 H3mepuTeabHOE yCTPOICTBO

1.1 N36upaTenbHblii N3MepUTEIbHbII NPUEMHUK

1 m3MepeHust MOIIHOCTH TI0JaBaeéMOi Ha BXOJ aHTEHHBI TOJDKEH OBITh MCIOJB30BaH CIIEKTPOAHAIN3ATOP
WM Ipyroe MoAXoadiiee 000py0BaHNE C TMHAMHYECKUM JAMAa30HOM W3MEPEHHS aMITIUTY TOCTaTOYHBIM
JUIE TOYHOTO W3MEpeHHs B 00NacTH, OociabieHws ONpeAeNeHHON s BeIOpaHHOrO Mertona. Ecmu
TUHAMHWYECKUI AHMara3oH He JOCTaTo4YeH s TpeOyeMoil CHCTeMBbl M3MEPEeHWH, TO MOTYT NPUMEHATHCS
MeToAb! PrIIbTpaIuu (HanpuMep, Ui U3MEepEeHU B 00JJaCTH BHEIIOJIOCHBIX H3ITYYEHUH MOTYT MPUMEHSITHCS
Npe/IBapUTEIbHBIC CEICKTUBHBIC WIIH Y3KOIOJIOCHBIE PEKEKTOPHBIC (QUIBTPHI).

B ocHOBHOM, cymiecTByeT Ba cloco0a OIpeAeNeHUs NpPeAesoB H3IydeHuil B 00JacCTH BHENOJIOCHBIX
M3ITy4YeHHH, a) METOJ CHEeKTPaJIbHOHN (IUara30HHOM) MAacKd U 0) METOJ ONpeNeTIeHHUs] CMEXHBIX KaHaJOB U
YepeZoBaHus CMEKHBIX MOIITHOCTEH KaHAJIOB.

a) [ u3MepeHuil ¢ HMCIOJb30BaHUEM METOJAa MACKH BHEIOJOCHBIX HM3IIyYeHHH, W3MEpUTENbHBIH
NPUEMHHUK JTOJDKEH MMETh BO3MOXKHOCTh OTHOBPEMEHHO 0TOOpaXKaTh OrpaHUYMBAIOIIYIO KPUBYIO U
CHEKTPaJbHYI0 IJIOTHOCTh MOIIHOCTH  W3Iy4eHHs. Takxke HeoOXoauMa  BO3MOKHOCTb
NPOHUKHOBEHHUS B JIMHEHHBIE CErMEHTHI HEOOXOIUMBbIE ISl OMMCAHUs U 3aIIOMUHAHMS PAa3TUYHBIX
YYacTKOB, OIPaHMYMBAIOLINX KPHUBBIX, AJSl HEKOTOPHIX M3 KOTOPHIX HE0OXoauMo airebpandeckoe
ypaBHEHHE.

b) JI1s m3MepeHui ¢ NCITOJIb30BaHMEM METOIa OIIPeIeICHUsT MOIITHOCTH B CMEKHBIX KaHallaX ¥ METOAa
ompeeICHIs MOIITHOCTH B KaHaJlaX IOCIIe CMEKHBIX, H3MEPUTEIBHBIN MPUEMHUK JOJDKCH UMETh
BO3MOYKHOCTh BBIYHCIIATH MOIMHOCTh B 3aMaHHOM IIOJIOCE YacTOT, HCIIONB3yS ITUGPOBOE
CYMMHUPOBAaHHE JaHHBIX, IIOJYYEHHBIX B XOJ€ W3MEPCHHH, BBITOJHCHHBIX B MEHBIITHX
oAIMara3oHax. AJbTEpPHATHBHBIM METOIOM SIBJIIETCS UCITOJIb30BaHNE HHANBUIY ATbHBIX GHUIHTPOB
IUISL TIPSIMOTO M3MEPEHUsT MOIIMHOCTH B CMEKHBIX KaHajlaX W B KaHajaX IOCIIe CMEXHBIX. Taxke
HE00X0IMMa BO3MOXKHOCTh PETUCTPHUPOBATh, XPAHUTh H OTOOPa’KaTh TPAHUIIEI KAHAJIOB.

1.1.1  [leTeKTOpbI H3MEPUTEIHLHOT0 000PY/I0BAHUS

W3MepuTenbHBIA MPUEMHHK MOXET BBIIONHATh (YHKIMH BBIMHUCICHHUS CPEIHEKBAJIPATHYCCKOTO 3HAUCHUS,
BBIOOPKY M JIETEKTOPA NMHMKOBBIX 3HAYCHUH. Ba)KHO OTMETHTbH, YTO OHHU, KaK MPABUIIO, PE3YJIbTAThl W3MEpEHUI
MOTYT OBITh Pa3HBIMH B 3aBUCHMOCTH OT XapaKTEPHCTUK aHAJIM3UPYEMOTO CHUTHAA, TAKUM 00pa3oM, BaKHO
CKOPPEKTHPOBATH MOTyUYEHHBIE JAHHBIE B COOTBETCTBUH C TpeOOBaHMAMH (DYHKIMH JIeTeKTopa (T. €. 00paboTka
CHUTHAJIOB) JUTSl OIPEIETICHHOTO U3MEPEHUS, €CIN HCIIOJB3YeTCs TOJIBKO OJIMH U3 IETEKTOPOB.

Bo MHOTHX aHanmm3aTopax HCIIONb3yeTcsl 0ObIdHas (GYHKINS AETEKTHPOBAHUS CUTHAJA, IIPOXOIAIIETO Yepe3
smorapu()MUYECKU YCHIINTENb, 3aTEM depe3 NeTeKTop orubaromieil. B pesympraTe mosydaercsi ommoOKa
00pabOoTKH CHTHAJA I HEMOIYIUPOBAHHBIX CUTHAJIOB, TIOCKOJIBKY CpeHee JJorapupMUIecKoe 3HaYeHIE He
Oyzet paBHa torapudmy cpeaneit BenmanHbl. Korna n3mepsercs ['ayccoBckuii irym, TO pe3yabTaT H3MepeHus
CpeIHero JorapupMHUICCKOTO 3HaUCHNE OKa3biBaeTcs Ha 1,45 nb HIDKe, M, KpOME TOTO, €I TOJDKHO OBITh
nobasieno 1,05 ab, 9TOOBI CKOPPEKTUPOBATEH PA3IMUNs MEXKAY JMHEHHBIM CpeIHUM 3HaUYE€HHEM U CpeIHei
MOIIHOCTBIO XapaKTEPUCTUKH 3TOr0 CUrHazia. Tak, eciau BMECTO CPENHEKBAAPATUYECKOT0 3HAUCHHSI U3MEpEHa
TUHEeWHAs cpeqHss BelMndrHa [ 'ayccOBCKOTO IIIyMa, 3TO IPUBOANT K CUCTeMaTH4ecKoi ommuoke B 2,5 nb.

Te anamm3aTopsl, KOTOpbIe 00JaMAIOT CIIOCOOHOCTHIO 00pabOTKM HU(POBOTO CHUTHANA, TPUMEHSIOTCS IS
HNCKIIIOYCHUS HCOGXOHI/IMOCTI/I OTUX HCHpaBHeHI/Iﬁ, BBITIOJIHAA U3MEPCHUA peaﬂBHOﬁ MOIITHOCTH, ITyTEM
MIpeBapUTEIHHON ONM(POBKH BXOAAIETO CUTHANIA M BHITTOJHEHHS MPE00pa30BaHus MOITHOCTH B I (ppoBOH

dhopwme.

OmmbKy 3TOTO THMA MOTYT OBITh MHUHHMHU3WPOBAaHBI WM YCTPAaHEHBI, €CIU HM3MEpPSETCS OTHOIICHHE
MOIIHOCTEH, a He abCONIOTHAs MOIHOCTH, €CIHM IapaMeTphl HACTPOWKH OCTAIOTCA IMOCTOSHHBIMH. JTO
yCIIOBHE, KaK MPABUIIO, BBITIOIHIETCS IS TEX aHAJIN3aTOPOB, KOTOPbIE CHOCOOHBI BBIOIHATH M3MEPEHUS
MOIIIHOCTA CMEXHOTO KaHayia. OJTO, OJHAKO, TNPUMEHSETCS TOJNBKO TOrna, KOTJa CTaTUCTHYECKHE
XapaKTepUCTUKH CUTHAJIA 3aHATOTO KaHajla M CMEXXHOTO KaHalla — OJIMHAKOBBIE (Hampumep, 1 'ayccoBckuit).
Ha pucynke 47 moka3zaHa cHTyanus, KOTJa 3TO yCIOBHE HE BBITOIHAETCS.
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PUCYHOK 47

CnexTp curuaia B BOCXOJsIIel JMHAM CHCTeMbl MHOTOCTAHIIHOHHOTO IOCTYTA ¢ KOIOBBIM
pa3nejeHueM kaHaaoB (IS9S), u3amepeHnHsblii npu oMoy (pyHKIMHM H3MePEeHHUs peasibHOI
cpelHell MOIIHOCTH (BepXHUii rpauK) U rpaduk ycpeaHeHUs1 (HUKHUI)
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PaSHI/IHI)I ypOBHCﬁ B 3aHATOM U CMEKHOM KaHaJIaMH pa3JIMYHbI.

1.1.2  Pa3spemenue no nojgoce usMepeHuii

Paspemenne mo monoce HM3MEpeHHMH NOKHO, B HJeane, ObITh PaBHO PEKOMEHJOBAHHOMY 3HAYCHUIO
STaJIOHHOM MOJIOCHL. JlJIsl CHEeKTpaJibHOM IJIOTHOCTH MOLIHOCTH M cpeaHedl momHoctu (B dBc) moioca
MIPOIYCKaHMS JOJKHA OBITh OJMHAKOBOW KaK Ul BHENOJIOCHOTO, TAaK U Il BHYTPUIIOJIOCTHOTO U3MEPEHUSI.
Opnako (hakTHYecKOoe 3HAYEHHWE pa3pemieHHs] 10 TOJ0CEe W3MEPEHHWH IOJIOCH MPOMyCKaHus (uibTpa
MIPOMEKYTOYHOM YaCTOTHI, UCIIONIB3YEMOT0 B aHAJIHM3aTOPE, MOKET OBITh HE PABHO 3HAUCHHIO, YKA3aHHOMY B
cneuuuKanmu, Aaxe, IpU Te€X K€ CaMbIX YCTaHOBKax. JTO NMPHUBEIET K OIMOKE, KOTOPYIO IPU N3MEPEHHH
CHEKTPaJbHYIO IJIOTHOCTh MOIIMHOCTH CHTHAJIa B IIOJIOCE MPOIyCKaHus (GuibTpa, TpeOyeTcs UCTIPaBUTh, U
KOTOpast 00bIYHO He mpeBbimaet 1,5 nb.

[Tockonbky Te aHaIM3aTOPBI, KOTOPBIE COACPXKAT PYHKIMH HUPPOBOH 00pabOTKH CUTHAIIA, TAKXKE COAEPKAT
mdpoByto GuiIbTpanuio, B aHAIN3aTOpax 3TOTO TUIA, KaK MPABHJIO, PEryJTHPOBAHNE TIOJIOCHI TPOITYCKAHHS
¢wubTpa BhIMONHAETCA Oosiee TouHO. [anee iobast HEOOXOaMMasi KOPPEKIHsI MOXKET OBITh BBHITIOJHEHA B
IropuT™Me HUPPOBOM 00pabOTKU; HAIIPUMED, ISl KOPPEKTUPOBKU 3PPEKTUBHON IIMPUHON MOJIOCHI ITyMa
sl TMHAa (UIBTPA, MCHOIB3YeMOT0 B aHAIHM3aTope, HEOOXOIUMO M3MEpUTh IIYMONOAOOHOE H3ITydeHHUE
un(poBBIX Tepeaad.
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OmubKy >TOTO THIIA MOT YT OBITH MHUHHUMU3UPOBAHBI WM YCTPAHCHBI, C€CJIM HU3MCPACTCA OTHOILICHHUC
MOHlHOCTCﬁ, a He abcoaroTHas MOIIMHOCTb, €CJIM MapaMCTpPhI HaCTpOﬁKH OCTalOTCS ITOCTOSHHBIMH. DTO
YCJIOBHUE, KaK IIPpaBUJIO, BBIIMOJHACTCA I TEX aHAJIM3aTOPOB, KOTOPBIC CITOCOOHBI BBITTOIHATH HU3MCPEHUA
MONIITHOCTH CMECKHOT'O KaHaja. 9TO, OOHAKO, IMPUMECHACTCA TOJBKO TOraa, KoOraa CTaTUCTHYCCKUC
XapaKTCPpUCTHUKU CHUTHAJIAa 3aHATOIO KaHaJla 1 CMCIKHOT'O KaHaJla — OAWHAKOBBIC (HaanMep, FaYCCOBCKHﬁ).
I[J'ISI MCTOJa UBMCPCHUSA MOITHOCTHU B CMCKHOM KaHAJIC Y KAHAJIC IMMOCJIC CMCKHOI'O, IS U3MEPCHUA MOIITHOCTHU
CMECIKHOI'O KaHaJIa MOT'YT HUCIIOJIb30BaThCs BBICOKOCCIICKTUBHBIC KaHAJIbHBIC q)HJII)TpBI.

[NPUMEYAHUE 1. — Ecnu noioca u3MepeHNi OTINYaeTCsl OT STAIOHHOW TOJIOCH! MIPOIYCKaHU, TO TPeOyeTCcsS MEeTOT
IpeoOpa3oBaHus PE3yIbTATOB B 3TAJOHHYIO MOJOCY.

[MPUMEYAHUE 2. — Korza ucrosb3yercs oioca U3MEpeHUst, IIMPUHOH mopsiaka N% 3aHATOH MOJIOCHI, TOJDKEH OBITh
yuTeH KO3((QHUIMEHT Neperpy3Kd, 3aBUCSIIMHA OT THIA CHTHaja, KOTOpbI OyJer u3MepeH,. DToT KOd(h(HUIUEHT
neperpy3ku Oyaet pasen mpumepro (10 log (100/n) + 14) ab ams myMonoqo0HBIX M3TyYSHHH, U MOXKET JOCTUTaTh
3naueHui 10 20 log (100/n) nb as1st UMITYTBCHBIX W3ITyYeHHH (HApUMep, JUIsl pauoIOKaTopoOB).

1.1.3 IIupuHa moj0CHI YACTOT BUAEOCUTHAJIA

J1a n3MepeHuii MMKOBOM MOITHOCTH IIMPHHA MOJIOCH YaCTOT BUASOCHUTHAJA JOJDKHA OBITh KaK MUHUMYM
PaBHa pa3pelIeHHIO IO MOJI0CE MPOMYCKAHUS, U, MPEANOYTUTEIBHO, OBITh B TPH-TISITh Pa3 IIHpE pa3pelieHus
IO MOJIOCE MpOIycKaHus. I H3MepeHNi MUKOBOM MOIITHOCTH B CMEXHOM KaHaJIe U KaHaJIe ITOCIIE CMEXHOT0
MOXKET HCIIOJIb30BAaThCSI KOMOWHAIIMS CEJIEKTHBHBIX KaHAIBHBIX (QHIBTPOB M OOHApyKEHHE MMHUKOBBIX
3HAYEHUMN.

Jlns u3MepeHuil cpefHed MOIIHOCTH TMPUMEHEHHE Y3KOMONIOCHOTO (GuibTpa (HampuMep, C MOJIOCON
npornyckanus 10 ') BBIMONHACTCS yCPEIHEHHE TS HAXOXKICHUS JOrapu(pMUIECKOTO CPEIHET0 3HAUCHHUS.
OT0 03HayaeT, YTO Pe3yJbTHPYIOIIAs CPeAHssI MOIIHOCTh MEHbIIE, YeM pealbHas MOIIHOCTb, aMIUIUTYa
OIIMOKH 3aBUCUT OT CTATHCTUYECKHX XapaKTEpUCTHK curHaia. OmUOKM TaKoro THUMa MOXHO H30eXath,
TIPUMEHSS aHAIM3ATOPhI ¢ QYHKIMEH N3MEPEHUS PeaIbHOM cpeHel MOIHOCTH. [[J1s1 METOZ0B 10 CMEKHOMY
KaHAIy W KaHaly IIOCIE CMEXKHOTO OIMMOKM TaKoro THUIAa MOXHO H30eXaTh, NMPUMCEHSIS CEJIECKTUBHBIC
KaHAJIbHBIE QUILTPHI WM HHTETPUPOBAHHE.

1.1.4  Bpems pa3BepTku

[IpuMeHeHne y3KOMOIOCHBIX (QUIIBTPOB 03HAYAET, YTO pa3BepTKa BBITOIHsETCS MeyieHHO. Kpome Toro, amns
YCpPEIHEHHsI IIyMONMOAOOHBIX CHUTHAJIOB HEOOXOOMMO CpEeOHEKBaIpaTHYHOE B3BCIIMBaHHUE, a IS
00Hapy KeHNSI MTUKOBBIX CUTHAJIOB HEOOXOIMMO BpeMS OXKUIaHUS MAaKCHMAIBHOTO THKa Ha Ka)KIOH 4acToTe,
YTO MOKET YBEIUUUTH TpeOyeMoe BpeMsl pa3BepTKH B AECATh pa3 u Ooee.

[Ipeamonaras, 4yTo paspelieHne 1o moyuoce 4actoT Bres = 1%, n auanazon yactor = 500% ot 3aHMMaeMoi
MOJIOCHI YaCTOT, MUHIMAIJIHOE BPEMSI Pa3BEPTKH Tsmin COCTABHUT NPHOIU3UTEIBHO!

Tsmin = 1000 (1/Bres).

Hampumep, s 3anumaemoit momocskl 10 xI'mi, paspemenue mo monoce yactor = 100 I'm OGymer paBHO
3TaJOHHOH moJioce YacToT. CleoBaTelIbHO, MUHIUMAIBHOE BPEeMs pa3BEPTKU COCTABUT Tsmin = 10 c.

WuTepBainbl BpeMEeHH pa3BEPTKU U yCPETHEHUSI MOTYT OBITh CYIIECTBEHHO YMEHBIIEHBI IIPH HCIIOJIb30BaHUH
Mmeroga Obictporo mpeodOpazoBanus Dypwse (BIIP), ocoOeHHO I Y3KOIMOJOCHBIX CHTHAJIOB M 32 CYET
MIPUMEHEHUS KaHAIBHBIX (PHIBTPOB IS MPSAMBIX U3MEPEHNI MOITHOCTH B CMEXHOW KaHaje M KaHalle Mmocie
CMEXHOTO0.

JInst AeTepMUHHCTHYECKUX HMMITYJIbCHBIX CHUTHAJIOB (HampuMep, paaHoJIOKaTOPOB) HM3MEPEHHUS JIOJDKHBI
BBINOJIHATHCSA B T€UEHHE, KAK MUHUMYM, BPEMEHH OJHOTO LIUKJIA T¢, €CIM MMEETCS CUHXPOHHU3ALMA MEKAY
W3MEpPeHMSIMH W HMITyJIbcaMu pajauoiiokatopoB. llpeamomaras, urto Bbmomasercs 500 wn3MepenHwid,
MUHHMANbHOE BpeMsi pa3BepTKH WM CKaHUPOBAHHA Tsmin =500 Tc¢. Ecnm cuHXpoHHM3amuu HeET,
TO MUHUMAJIBHOE BpEMsI Pa3BEPTKU MM CKAHUPOBAHUS JOJKHO ObITh YMHOXKEHO Ha 2.
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1.2 CoequHHTEIBbHOE YCTPOMCTBO

W3MepeHusl BBHIMONHSIOTCS C MPUMEHEHHUEM IU(PPOBOTro OJIOKA COMPSHKEHHUS, KOTOPBIM MOXET paboTaTth ¢
TpeOyEeMbIMH MOITHOCTSIMH H3IIYYCHHs, KaK TOoKa3aHO Ha pucyHKe 48. /it Toro 4ToOBl rapaHTHpPOBAThH
MOJIYICHUE HYXHOTO pe3ylbTaTa M3MEpPEHUl, HeoOXOAMMO, dYTOOBl OJIOK CONPSDKCHUS HUMEN
COOTBETCTBYIOIIICE COMPOTUBIICHHUE, TpeOyeMoe miisi OOOUX COCTOSHUM TMpH MEPSKIIOUECHUN MEXITy
TCHEPAaTOPOM CHUTHAIA U HUCIBITHIBAEMBIM MEPEAATINKOM.

1.3 Iornomamas Harpy3ka

Jlnst u3mepenust MoIHOCTH B o6nactu OoB u3nydyeHus, Ipu UCIOIb30BaHUU MeToa n3Mepenuii 1 (em. m. 3),
NepeAaTuvK JOJDKeH OBITh COCOMHEH C TECTOBOM HArpy3KOW HWIJIM MOTJOIIaionield Harpy3koi. YpOBEHb
M3Iy4YeHUs] B 00JacTH MOOOYHBIX H3ITyYEHUI 3aBHCHUT OT MPABHIBHOTO COOTBETCTBHUS COMPOTHBIICHUS
nepeaaTyrKa, JUHUY epeiaddl U TECTOBOM Harpy3Ku.

1.4 H3mepuTesibHasi aHTEHHA

H3mepenust mo MeTony 2 BBITIONHSAIOTCS ¢ HACTPOCHHOW TUIOJBLHON aHTEHHON WIIM STAJIOHHON aHTCHHOU C
HU3BECTHBIM YCUJICHUEM, OTHECCHHBIM K H30Tp0HHOI7[ AHTCHHEC.

1.5 YciioBus MOIYJISIAMN

J1 OTIeHKW KauecTBEHHBIX MOKazaTeseld 000pyIOBaHMS YCIOBUS MOIYJSIMH MOTYT ObITh KPUTHYHBIMHA H
JOJDKHBI OBITH OTMHAKOBBIMH KaK I M3MEPEHHNSI MOIITHOCTH BHYTPH MOJIOCHI CUTHAJIA, TaK U JJIS U3MEPEHUs
MomHocTH B obsactu O0B. Ecni BO3M0OKHO, M3MEPEHUS BHIOIHAIOTCS ISl MOLYJISIIMM C MaKCUMalbHON
CKOPOCTHIO B HOPMaJIbHBIX yCIIOBHSIX pa0boThl. [lanee mpuBeeHO HECKOIBKO TPUMEPOB.

1.5.1 Amnajgorosasi MOAYJISINUSA I'OJOCOBBIM CHTHAJIOM (HampuMmep, kjaccel udnydenuss A3E, F3E u
J3E)

1.5.1.1 AMIIMTYAHAS1 MOAYJSIUA T0J0COBbIM CUrHaIOM (kiaacchl udinydedus A3E, BSE, H3E, J3E
u R3E)

B coorBerctBuu ¢ Ilpunoxenuem 1 k Pexomenmaimun MCDO-R SM.328 wmoryr wucmnonb3oBaThes
WCIBITATENIbHBIC CHUTHANBI B BHJE OKpalleHHOro l'ayccoBckoro miyma. HekoTopbie JOMOJHUTEIbHBIC
MIPEOI0KEHUS OTHOCHTEIBHO PETYIUPOBKH YPOBHEH BXOJSIINX CUTHAIOB conuepkarcs B [IpunoxeHusx 2
u 5 sToii Pexomenmarmu.

OnHako, MHOKECTBO JAEHCTBYIOIINX MEXIYHAPOIHBIX CTaHAApTOB (HampuMmep, cTaHmapT EBpomeiickoro
HHCTUTYTa cTaHmaptusamuud B obmactu cBszu (ETSI) ETS 300 373) mpenmosararoT MCMONb30BAHHUE IS
M3MEPECHUH TIpeneNioB m3aydeHui B oOnactm OoB MHOXKECTBO TOHAJIBHBIX CHTHAJIOB, KaK IIOKa3aHO B
IMpunoxennn 9 (npemensl us3nydeHuin B obmactu OOB i mr0OMTENBCKHX CIyk0) K HACTOSIICH
Pexomenmanuu.

1.5.1.2 YacTroTHast MOAYJISLMS I0JIOCOBBIM CUTHAIOM (kiaacchl u3nydyenus F3E u P3E)

Jia mepenaTyMKoB C Y3KOIOJIOCHOW (pa30BOM WM YaCTOTHON MOAYJSIIIHEH MOXET WCIOIbh30BaThCS
OJTHa-eMHCTBEHHAS MOIYJIMPYIOIIas yacToTa, Harpumep 1 k1.

1.5.2 Hudposas moayasinusi (Hanpumep, kiaaccebl uzaydenus F1E, F7W, FOW, G1E, GTW, D7TW)

Cremyer WCIONB30BATh IICEBIOCITYYalHBI CUTHAN, HAIpUMEp TaKod, KaKk OMHCAaHO B PexkomeHmarmu
MC3-T 0.153 ¢ MakcUMaJIbHBIM YPOBHEM MOAYJSALUH. It 3TOT0 MOXKET MoTpe0oBaThCcs OJHOBPEMEHHOE
MpUMEHEHUEe Ha0Opa KOHKPETHBIX KOJOB Yaima sl NepelaTinKOB C MHOTOCTAHIMOHHBIM JOCTYIOM C
KOJIOBBIM pa3JeJICHUEM KaHAJIOB.

1.5.3  [Ipyrue THIBI MOAYJISALIAA

9TOT BOIIPOC HAXOAUTCA B CTaAUU U3YUCHH.
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1.54  HcnbITaTe bHBIA BXOJAHOM CUTHAJ AJISl KAHAJIOB ¢ HECKOJIBKIMH HeCYIIMMH

B Tex ciydwasix, korma yCHIUTENnb OyIeT MpUMEHSTHCS M Mepeqadyd HEeCKOJNBKUX HEeCyIuX, He0OXO0auMOo
MPOSIBIIATH OCTOPOKHOCTh U HUCIIOJB30BaTh TAKOW BXOJHOM CUTHA ISl UCIIBITHIBAEMON CHUCTEMBbI, KOTOPBIN
6I>I aJCKBATHO xapaKTepm.OBan Ka4eCTBO II0 BHCIIOJIOCHBIM HSJIy‘IeHI/ISIM. B TaKOM cnyqae Ka4yeCTBO IIO
BHEMOJOCHBIM M3JIYYCHHUSIM MOXHO OILIEHWTh, MOJaBas Ha BXOJ MepeJaTdyhKa JBa HEMOIYJIUPOBAHHBIX
CUTHAJIA, UTO SIBIIACTCS TECTOM I Hauxymiero ciaydas. O0a cCurHasia T0JDKHEI UMETh YPOBEHB MOIITHOCTH Ha
6 IIB HHXC HHKOBOﬁ MOITHOCTHU nepez[aTtn/IKa. MOI‘YT HUCIIOJIB30BATHCA U ;[pyrne CHUTHAJIbI, €CJIM OHH
CUUTAIOTCS IPUEMIIEMBIMH.

2 OrpaHuyeHHs 10 H3MEPEHUIM

2.1 OrpannyeHue BpeMeHHU U3MepPeHUs

JList 1060T0 JKemaeMoro CUrHaa, Korjia B TeueHre BpeMeHH BellnunHa PSd MeHseTcs: (Harpumep, MO Ty TS
C HEMOCTOSHHOM orubaroieii), MPOBEPKH HA COBMECTHMOCTh TPeOyeTcs AecsaTh U 0osee YCpeAHEHHBIX
HU3MEPEHUH.

2.2 CHurHajabl CHCTEM MHOTOCTAHIIHOHHOIO A0CTYyIIa ¢ BPEMEHHBIM pa3ie/icHuEM KaHaJ/J10B

JIst CHTHAIOB CHCTEM MHOTOCTAHIIHOHHOTO JOCTYIIa ¢ BPEMEHHBIM paseleHHeM KaHaJOB MOIIHOCTH B
CMEKHOM KaHaJle ClIeIyeT M3MEPSITh B TEUEHIE HHTEPBAJIOB BPEMEHH, UCIIONB3YS PETyIHPyEMbIE H3MEPEHUS.
Heo0xoaumo pa3nmuyars:

— CIIEKTPEI CUT'HAJIa C HerepBIBHOﬁ MOZIYJISIHPIeﬁ " HIMPOKOIIOJIOCHOI'O IIyMa, Korja, KakK IpaBulIo,
Tpe6yeTcsI BBIIIOJIHATE YCPEIHCHUE 110 HECKOJILKMM MHTECPBaJIaM BPEMCHU, U

- CIEKTPHl TEPEXOMHBIX IMEPHOIOB IEPEKIIOYEHHs, KOTJa TIOTpedyeTcss yAep)KaHWe IHKa
(cm., mammpumep, ETSI EN 301 087).

3 Metoasl usmMepeHui

3.1 BBenenune

CymiecTByeT 1Ba METO/Ia U3MEPECHUN BHYTPHIIOJIOCHBIX W BHETIOJOCHBIX M3IYUCHHM, OMUCAHHBIC B TAHHOM
[punoxxenun. Meton 2 ommcaH B mybOmukamuu 16-2 CrenuaibHOTO MEXIYHApPOAHOTO KOMHTETAa II0
pamuoromexaMm (CISPR). Heo6xoauMo IpOSIBIIATE OCTOPOXKHOCTh B UCIIONB30BAaHUH METOHOB 1 M 2, 4TOOBI
M3IIYYCHHS U3MEPUTEIHHOM CUCTEMBI HE CO3/IaBaJIM ITIOMEX OKPYXKAIOITUM CHCTEMaM U HE HCTIBITHIBAIA TTIOMEX
CO CTOPOHBI OKPYXKAIOIIUX CHCTEM, KOTOPbIC TMOBIHUSUIM Obl HAa pPE3yJIbTAaThl SKCIIEPUMEHTAa, KPOME TOrO,
CJIEyeT TPOSIBIATE OCTOPOXKHOCTh B HCIOJIB30BAHMHM COOTBETCTBYIONIMX B3BEUIMBAIOIINX (DYHKIUH
(cm. m. 1.1.1, Beimmre).

- Meton 1 — 3T0 U3MepeHrne MOITHOCTH M3Iy4YeHHs, TI0aBaeMOl Ha MOPTY aHTEHHBI UCTIHITHIBAEMOTO
obopymoBanus (EUT). D10 MeToq M0/KEH MCIONB30BAThCS BCET/a, KOT/Ia 3TO IEIecO00pasHo U
YMECTHO.

— Metong 2 3TO0 wW3MepeHHEe OSKBUBAJICHTHOH HW30TPOIHO-M3IIyd4aeMOd MOIIHOCTH (3.M.H.M.)
C UCIIOJIb30BaHUEM TMOJXOISIIEN UCTIBITATEIbHON YCTAHOBKH.

I[MPUMEYAHME 1. — B ny6nukanuu 16-2 CISPR ommcano m3mepenue 3 heKTHBHON M3TydaeMOii MOIITHOCTH
(3.m.M.) B muanazone gactot ot 30 MI'n no 18 I'Tn. ITockonbky BMECTO M30TPOITHON aHTECHHBI UCTIONB3yETCS
HACTPOCHHBIH TIOJIyBOJIHOBOW JIUIIONb, TO 3.M.M. TIONy4uTcs Ha 2,1 1b Huoke, 4eM 3.1.1.M.

B OonbmmHCTBE CiyyaeB u3MepeHus peaibHbx OOB u3iyuenuid MOryT OBITH YHPOILIEHBI /0
OTHOCHUTEJILHBIX W3MEPEHHH, IJIsi KOTOPHIX HE TPeOYIOTCs KaauOpOBaHHBIC NMPHEMHBIC aHTEHHBI U
onpeaencHue 3.M.M.M. OIHAKO CleLyeT MPOABIATh OCTOPOKHOCTH IPU HUCIOIB30BaHUM AKTHBHBIX
MPUEMHBIX aHTE€HH, TOCKOJIBKY MOT'YT '€ HepHPOBAThHCS TAPMOHHMKH MIIA TIPOAYKTHl HHTEPMOYIISINH
C BBICOKMMHU HAIPSHKEHHOCTSIMU OIS,

Iepenatunku nuanazona OHU/HY crnenyer u3aMepsTh ¢ UCHOIb30BAHUEM METO/A 2, TOCKOJIbKY HE
BCETJIa Y€TKO OMpE/Ie/ICHA IPaHUIIa MEXTY MEpeIaTunKoM, puaepom u aHTCHHOM.
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Jlns u3aMepeHus 3.1.1.M. Ha yactoTax Hike 30 MI 1, kak nmpaBuiio, MeTo]| 2 MPUMEHSTHCS HE MOXKET,
MOCKOJIbKY HET 3aMEHSIONIMX aHTEHH (HampuMmep, HACTPOCHHBIX MOJNYBOJHOBBIX mumosnieii). B
OOJIBIIMHCTBE ClydacB u3MepeHus B o0iaactu OoB u3jiaydeHHil — 3TO OTHOCHUTEIIBHBIE HU3MEPEHHUS,
OHM MOTYT BBINOJHATBCS B ONmkHEW 30He. bBomee Toro, mmsa cucrem Hmwke 30 MIp Her
HEOOXOMMOCTH BBIMTOJNHEHUSI U3MEPECHUN Ha Mecme, TIOCKOIbKY UCIONB3YIOTCS MEPSAaTYUKH U
AHTEHHbIC CUCTEMBI Pa3HBIX POU3BOAUTENCH. 3MepeHns Ha BXO/Ie aHTCHHBI, KaK MPaBUJI0, BIIOJIHE
MPUEMJIEMBI, M TTO3BOJISIOT IPOU3BOIUTEIIIO MIEPEIaTUNKA BRIMOIHLIUCH npeaeisl O0B u3nyueHuit.

3.2 MeTtoa 1- I/I3Mepelme MOIIHOCTU BHYTPHUIIOJIOCHBIX U BHEIIOJIOCHBIX H3ﬂyq6HHﬁ, HOIlaBaeMOﬁ
Ha BX0J aHTCHHbI

He tpeOyercs crnennanbHON HCIBITATENLHOW YCTAHOBKHM WM 0a33XOBOM KaMmephl, H 3JIEKTPOMArHUTHBIC
IIOMEXH HE NOJKHBI BIIMATH HA PE3YJIbTAThI I/I3MepeHI/II71. Bcerna, Korjga 3T0 BO3MOYKHO, USMCPECHUA JOJIKHBI
BKJIIOYATh q)HﬂGpHBII\/'I Ka6eJ'II). OToT METOJ HC YUUTHIBACT OCH36HCHI/IC Hn3-3a HECOIJIaCOBAHHOCTHU aHTCHHBI U
n3-32 Hed(PEKTUBHOCTH TIepeaTuyuKa, PUCYTCTBYIOIINX BO BCeX M3NydeHusx B obomactu O0B, wimm u3-3a
aKTHBHOW TeHepammu B obmacté OQoB m3iydyeHmid, co3maBaeMoll caMOH aHTeHHOW. biok-cxema
HCIBITATEIILHOMN YCTaHOBKH JId M3MEPCHHA MOMIIHOCTU BHEIIOJIOCHBIX I/I?,JIyT-IeHI/Iﬁ Ha BXOJ€ AaHTCHHBI
roKa3aHa Ha pucyHke 48.

PUCYHOK 48

YrpouieHHasi yCTAHOBKA /ISl H3MepeHUs MOIITHOCTH BHYTPUIIOJIOCHBIX
1 O0B u3iyuyenmii Ha Bxojie aHTEHHbI

Kam6poBaHHbII

reHepaTop

CoeMHUTEIbHO € TTornormarormast
YCTPOICTBO Harpy3ka

W3mepurenbHbIit

IMPUEMHUK

SM.1541-48

3.2.1 Merona npsaMoii neperayn

ITpu TakoM moxo/e HEOOXOAUMO OTKAIMOPOBATH OT/ACIBFHO BCE M3MEPUTENIbHBIE KOMIIOHEHTHI (QribTp(bl),
COCJIMHHUTEIBHOE YCTPOWCTBO, Kabenn) WM OTKAaIUOpOBaTh ITH COCIMHHUTEIbHBIC YCTPOWCTBA B IICJTIOM.
B n1r060oM ciydae, kanuOpoBKa BBITIOIHSETCS C HCIIONB30BAHUEM HA BXOJIE M3MEPHTEIBHOTO MPHEMHHKA
KaJIMOpPOBAaHHOTO TE€HepaTropa C peryjiupyeMbiM ypOBHEM. 3areM Ha Kaxaoi udacrore f ompenensiercs
K09 GHUIHCHT KaTHOPOBKHU Kr ClIeIyIomum o0pasom:

ki =1t -0,
rae:
ki:  xoaddurment kanubposku Ha yacrore f (1b);

ls:  BXOmHas MOLIHOCTH (CO37aBacMasi KaTMOPOBaHHBIM reHeparopoM) Ha yactote f (1BBT
unu 1bm);
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Of: BBIXOAHAS MOIIHOCTH (OMpEICICHHAS HM3MEPHUTENbHBIM MPUEMHHUKOM) HA YacToOTe
f (abBT wiu nbm).

OTOT KO3(PPHUITMEHT KATNOPOBKH MPEACTABISICT OO0 cyMMapHBIe BHOCHMBIC TIOTEPH IS BCEX YCTPOUCTB,
BKJIIIOYCHHBIX B LHCTIb MEKAY I'CHEPATOPOM U USMEPUTECIIBHBIM ITIPUEMHUKOM.

Ecnu  BBIMONHATH KadHOPOBKY OTHCHBHBIX YCTPOWCTB H3MEPUTENFHON MLEMOYKH, KaauOpoBKa Bcel
HU3MEPUTENHLHON YCTaHOBKH ONpeNeNsieTcs 1o cleayomei hopmye:

kms,f zzki,f '
i

rae:
Kms,f: K03 dunmeHT KamuOpOBKH H3MEPUTEIbHON yCTaHOBKH Ha yactoTe f (1b);

Kif: WHIMBUAYal bHBIH KOI(D(OHULIMEHT KaTHOPOBKU KaXIOrO yCTPOWCTBA M3MEPHUTENBHOI
uenouky Ha yacrote f (ab).

B xo1e u3MepeHus pealbHble YPOBHU MOIIHOCTH Py ({BBT mian 1bM) — 5T0 MOIIHOCTE (Ha H3MEPUTETHLHOM
MpHEMHHNKE) u3IyueHus B obmacti OoB u3nyuennii Ha gactore f, MontHOCTE M3mydenus B obmactu OoB Ps ¢
(B Tex ke emuHMIAX, uTO U Py 1) Ha gacTore f BBIUHMCIsIETCS IO CeaytomIel hopmyie:

Ps,f = I:)r,f +kms,f-

3.2.2 MeToa 3amMenieHus

Hus storo Meroma He TpeOyercs KaauOpoBKa BCeX M3MEPHUTEIbHBIX KOMIIOHEHTOB. Bmecto 3Toro,
PEruCTpUpyeTCsa MOMIHOCTL HA BBIXOAC U3MEPUTCIBHOTO NPHUEMHUKA. 3areM sTa MOIIHOCTb CPaBHUBACTCA
C CHTHAJIOM KaJTHOPOBaHHOT'O IeHepaTopa CUTHAIA COOTBETCTBYIOIIEH MIMPUHBI MTOJIOCH], KOTOPHIN 3aMEHsET
EUT. Takum 06pazoM, MOIITHOCTB, CO3/IaBaeMas T€HEPATOPOM, paBHA MOIITHOCTH B oOiacti OoB u3mydenue.

3.2.3 KoHkKpeTHbIe H3MepPeHUs

Jamee mpuBeneHa MeTOAWKA IS MOAYJIMPOBAHHBIX W3IYYCHHH W W3NYYCHHH, CO3JAHHBIX MPOAYKTAMHU
WHTEPMO Ty JISIIIHH.

3.2.3.1 3anuMaeMas 1moJioca

- BKJIIOYHTh TEpeAaTuuK C COrNIACOBAHHON HArpy3Koi, NMPHMEHHB COOTBETCTBYIOLIHME YCIIOBHS
moaysiimu (em. 1. 1.5).

- Hcnonb3yst At ©3MEpeHHs MOIHOCTH CIIEKTPOaHAIN3aTopP, COSANHEHHBIN ¢ Harpy3Koi, 0TOOpa3uTh
Ha JIMCIUIee XapaKTepUCTUKH PSA u3imydeHust it pa3BepTku, paBHOH 500% HE0OX0AMMON MIHPHHBI
IIOJIOCHI U3JIyYeHHUs. B Takoil mosioce NMpOUHTErPpUPOBATH CYMMApHYK) MOLIHOCTb U3JIyYEHHs IS
BCEH pa3BEpPTKH I10 YaCTOTE U 00O3HAYNTH PE3YIbTAT Kak Prer.
I[MPUMEYAHMUE 1. — Pa3peuienne no mojoce HM3MEPEHHs JODKHO ObITh MaKCHMaJIbHO OJHM3KO MIMPUHE

STAJIOHHOW TOJIOCE YacTOT, HO, B JIOOOM ciydae, He MeHee 5% OT 3aHMMaeMOW IOJIOCHI YacTOT, €CIH
M3MEpEeHUs JOJKHBI UCTIONIb30BAaThCS JIsl MPOBEPKH Kilacca U3IyUYeHUs.

- OTMETHTB 9acTOTY BHIIIIE IEHTPATFHON YaCTOTHI M3IYUECHHS, BBIIIIE KOTOPOH CyMMapHas MOIITHOCTB,
Kak npasuiio, cocrasisieT 0,5% ot Prer.

- OTMETUTh YaCTOTY HHKE IEHTPAIBbHON YaCTOTHI M3JYUYEHHS, HUKE KOTOPOM CyMMapHasi MOIIIHOCTb,
Kak npasuiio, cocrasisieT 0,5% ot Prer.

Pazanna Mexay 3TMMM 4acTOTaMH MPEICTaBIsAeT cOOOW 3aHMMAaeMyIO MOJIOCY, U3MEPEHHYIO I JaHHOTO
W3ITy4YeHMS.
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3.2.3.2

a)

b)

d)

e)

9)

h)

i)
3.2.3.3
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OoB u3nyyeHus u3-3a MOIYJISILUU

PUCYHOK 49

Baok-guarpaMmma u3MepeHuii 1o ynpomeHHOMY MeTOLy

Hcrounuk HcnbrTeiBaeMbIi Harpyska Anamzatop OoB
MOZLYJISILIHH nepeaTynK nepeiaTanka MOIIHOCTH

SM.1541-49

CoenuauTs 000pyIOBaHUE, KaK MoKa3aHo Ha pucyHke 49. [lepexaTtunk HacTpauBaeTcsi TakK, YTOOBI
CO3/1aBaTh CUTHaJ Ha IPUCBOCHHOM YacToTe.

YCTaHOBKM W MapKepbl aHanu3aTopa A TOJIOCH U3MEPEHHH OJDKHBI OBITH IIEHTPUPOBAHEI
OTHOCUTENILHO paboueil yacToThl NepeAaTdnka, W, OAHOBPEMEHHO, 00enx pabouyMx dYacToT —
BEPXHETO M HIDKHETO CMEXKHBIX KaHaloB. PaspemeHune mno mnojoce HM3MEpEeHMH M IoJjoca
BHJICOCUTHAJA TOJKHBI OBITh YCTAHOBJIEHBI B COOTBETCTBHUH C IIMPHHOMN MOICO(PHI MOTYIISAIINH.

BKIIIOYNTE TMepelaTyuK C COIIACOBAHHOW HArpys3Koil, MPHMEHHB COOTBETCTBYIOIIHE YCIOBHS
moaysiimu (em. 1. 1.5).

MoITHOCTE cleyeT U3MEPSITh aHATN3aTOPOM MOIITHOCTH B CMEXKHOI MOJI0CE YaCTOT BHYTPH TOJIOCH
4acTOT, Pa3pelIeHHOHN TepeaTInKy, 1 TOJKHA OBITh 3apeTUCTPUPOBaHa Kak 3HaYeHne Prer.

3aTeM aHaIu3aTOpPOM MOIIHOCTH B CMEXHOM IOJIOCE YacTOT CJlEeAyeT H3MEPUTh MOIIHOCTH
B OIPEJIETIEHHON T10JI0Ce W3MEPEHMM, OTIEHTPUPOBAHHOM OTHOCUTENIBHO YaCTOT BEPXHEro U
HIOKHETO CMEKHBIX KaHAJOB. 3HAYEHHE HIDKHEH 4YacTOTHI JOJIZKHO OBITH 3apeTruCTprpoOBaHa Kak
3Ha4YeHHE PapyL, @ 3HAYUCHHUE BEPXHEH YaCTOTHI JIOJDKHO OBITh 3apETUCTPUPOBaHA KakK 3HaYeHUE Papju.

PaccuuraTh OTHOIIEHHWE MOITHOCTEH B HIDKHEH cMexHOU monoce dactor ABPR(, crmemxyrommm
obpazoM:

ABPR| = Preg — PapuL.

PaccuuTaTh OTHOIIIEHHE MOIIHOCTEH B BepxHEH cMexHOU monoce dactoT, ABPRy, cremxyromum
oOpazom:

ABPRy = Prer — Papsu.

OTHOIIIEHHE MOIIHOCTEH MOIIHOCTH B CMEXKHOH mojoce yacTtoT ABPR; Mensmie, uem ABPR. mim
ABPRu.

HOBTOpI/ITL BBIIICTICPCUUCIICHHBIC I[CﬁCTBHﬂ JJIA N-0it cMEKXHOI TTOJIOCHI YacTOT.

I/I3Mepe}me CHeKTpaJ’IbHOﬁ INIOTHOCTH MOIIHOCTH

JIist 9THX M3MEPEHHUIH MCIIOIB3YETCs CIIEKTPOAHATN3ATOP ISl OJTHOBPEMEHHOTO CpaBHEHHs PSA U3ITydCHUS C
KOMILJIEKTOM CETMEHTOB OTPAHUIUTEIIFHOW KPUBOH IJIS IIOATBEPIKICHHUS TOTO, UTO H3IYUCHUE HE TIPECBBIIIACT
MPEJICIIOB Ha JII000H JaHHOW YacTOTE B UAIa30HE YaCTOT U3MEPEHUH.
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33 Meton 2 — U3MepeHnsi BHYTPUIIOJIOCHOMH M BHENOJIOCHOM 3.H.1.M.

bnok auarpamMMa H3MepUTENFHON YCTAaHOBKH TSl U3MEPEHHUH BHETIOJIOCHOH 3.M.1M.M MIOKa3aHa Ha pucyHke 50.

PUCYHOK 50

anome}maﬂ YCcTaHOBKa Uil U3MEPEeHUs BHEIOJIOCHOM 3.H.M.M.

Kamm6posanHas
3aMernaronas
( \ aHTECHHA
Kami6poBanHbIii | l
TeHepaTop
~— @ OO
)
W3mepurenpHbIi
EUT P
MPUEMHHK
KambpoBanHas
~— @ H3MEepHUTEIbHAs

AHTCHHA

SM.1541-50

Uzmepenust B obnact OoB n3nydeHuii MOTyT OBITH BBHIIIOJHEHH B AajbHEH 30HE, HO TaKXKe U B ONMKHEH
30HE, TTOCKOJIBKY B OTHOCHUTENIBHO Y3KHX IOJIOCaX YacTOT YCJIOBHUS M3TydeHHs] MEHSIOTCS HECYIIECTBEHHO H,
MTOCKOJIBKY JOJKHBI BBITMOJNHATHCSA TOJIBKO OTHOCUTENIbHBIE M3MepeHus. V3MepeHus: BHENOIOCHOM 3.H.U.M.
B JII00OM HampaBJICeHUH B JABYX BHIaX MOJSIPU3ALMU Ui JI000M 4acTOTHI MOTYT TpeOOBaTh OONBIIMX 3aTpaT
BPEMEHH, XOTS 3TU 3aTPaThl MOTY OBITh CHM)KEHBI 33 CUET IIPUMEHEHUS METOIOB IMPOBEPKH COOTBETCTBUS
C HCTIOJIb30BAaHMEM OTHOCHTENBHBIX W3MepeHuid. [IpuMmeHeHme »3Toro Meroja i HW3MEpEeHHd Ha
paauoIOKaTOpax JIOJKHO COOTBETCTBOBATH PekoMengariuu MCO-R M.1177.

3.3.1 Mecto 111 IpoBeieHUS U3MePeHMil N3 TyYeHn il

3.3.1.1 MecTo 1J1s MpOBeeHUsI M3MEPEHH /151 Auana3oHa yactot Huke 30 MI'y

Hwmxe 30 MI'y BMecToO n3MepeHui B 1abopaTopui 0OBIYHO BHITIOIHSAIOTCS H3MEPEHUS Ha Mecme.

3.3.1.2 MecTo 11 IpoBeieHUsI H3MepeHuii n3aydeHnii B 1uana3zone yactot 30-1000 MI'n

Mecto a1 MPOBEACHHWS HW3MEPEHUH TOJDKHO OBITH IPOBEPEHO IIPH IOMOIIMM H3MEPEHUS BHOCHMOTO
oclla0JicHWsT B BEPTUKAIBHOH ¥ TOPWU3OHTAJIBHOW IIIOCKOCTH, KaK ONHWCAaHO B  ITyOJMKAITIH
CISPR 16-1:1999-10. Mecto s mpoBeACHUS W3MEPEHHH CUUTAETCS NPUEMIIEMBIM, €CIH PEe3yJIbTaThl
M3MEPECHUN OCIa0JICHUS B BEPTUKAILHON M TOPU30HTAIBHOHN TIOCKOCTSX HaxXOIsATCsA B mpenenax +4 nb ot
TEOPETHUECKOTO 3HAUCHUS OCJIA0JICHUS JIJIsl TAaHHOTO MECTa.

MecTo 1715t TPOBEACHUS N3MEPEHHUH TOJDKHO OBITh TUIIMYHO IUIOCKUM, HaJl HUIM HE JOJDKHBI IPOXOJUTh JIMHUU
Tepeavyn | pPajioM HE JOJDKHO OBITh OTPAKAIOMINX KOHCTPYKITHHA, OHO JIOJDKHO OBITH TOCTaTOYHO OOIBIITUM
JUIsL pa3MELICHUS aHTEHH Ha OIPEJeNICHHOM pAacCTOSHHM M o0ecreyrBaTh TpeOyeMbI pa3sHOC MEkKIy
anteHHoli, EUT u orpaxkarommMu KoHCTpyKUusMH. OTpakarolmue KOHCTPYKUIMH — 3TO TaKHe CTPYKTYPBI,
KOTOPBIE CO31aHbI U3 IPOBOSILETO MaTepuaia. MecTo AJis IPOBEIeHNS N3MEPEHH Ha YPOBHE 3€MJIH 10JIKHO
OBITH 00OPY/ZIOBAaHO TOPU3OHTANBHOW METAUIMYECKOH IUIOCKOCTBIO. [TOCKOJBKY M3MEpPSIFOTCS M3IyUYCHHUS B
obnactu OoB, TO BBHIMOMHAIOTCS TOJBKO OTHOCHUTENBHBIE W3MEPEHHs, M 3ajada W3MEPEHHH CYLIECTBEHHO
yIPOLIAETCH.

Wsmepennst MOTryT OBITH Tak)K€ BBIMOJHEHB B HKPAHWPOBAHHOW KOMHATE, OOWTOH MOTJIOMIAIONIUM
MaTtepuanoM. B Takom ciydae CTEHBI M MOTOJIOK 3KPaHUPOBAHHONH KOMHATHI OKPHIBAIOTCS MOTJIOUIAIOIINM
MaTepHajoM, YTO TapaHTUPYET MaJoe OTpa’keHHE MOIIHOCTH. [IpoBepouHble U3MEpEeHUs] TaKuX 0E€33XOBBIX
KaMep O4YeHb BaXKHBI JJIS TApAHTHH TOTO, YTO M3MEPEHUS O0CIa0IeHNs, XapaKTePHOTO JIIsI MECTa MPOBEICHUS
M3MEpEeHUid, MOTYT OBITh BBIMOJHEHBI B mpejaenax kpurepus +4 nb (taxke cm. mybnukammu 16-1 u 22
CrenuaabHOr0 MEXIyHapoaHOTO KomuTeTa 1o paauonomexam (CUCTIP)).
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[IpoBoasmas mI0CKOCTh AOJDKHA pacnojararbes, Kak MUHUMYM Ha 1 M 3a nepudepueit EUT u Haubonpieit
W3MEPUTENBHON aHTEHHBI, U MOKPBIBaTh Bce MpocTpaHcTBO Mexkay EUT u antenHoit. OHa nomxHa OBITH
BBINOJIHEHA U3 MeTaJlIa 03 OTBEPCTHUH NI IIPOCBETOB, HMETh pa3Mepsl 00Jiee OHON AECSITOH JUINHBI BOJIHEI
HaAWMBBICIIEH YaCTOTHI U3MepeHusl. Ecii He BBIMOHSIOTCS TPeOOBaHUsI 10 OCITA0JICHHIO JIUISl MECTa MPOBEACHUS
HU3MEpPEeHHH, MOXET TOTpeOoBaTbcs NPOBOAALIAS IUIOCKOCTH OOJBIIEr0 pa3mepa. OTH TpeOoBaHUS
MIPUMEHHUMBI TaKKEe M JJIS CIIydast UCIIOJIb30BaHMs 0€39X0BBIX KaMep.

Ecau tpebyercss m3mepsTh MOOOYHBIE HU3TYyYEHUS, TO HEOOXOIMMO JOIOIHHUTEIFHOE 000pYAOBaHHE. DTO
pasnvHbIe KaMepbl, HAMpPUMeEp, IOJHOCThIO Oe39XxoBele Kamepsl (SMC) u mpomonsHO-TONEepeUHbIe
anektpomarautHbie cucteMbl (TEM) wmu [wrareprioBeie TEM (GTEM) cuctembr. SMC omuceiBaetcst B
my6mukanmn MOK/CHUCIIP 16-1. Ipoext 6501 oryoamkoBal (ocers 2000 r.) mis MOK 61000-4-20 (TEM) u
MDBK 61000-4-21 (SMC).

3.3.1.3  Mecto 1J1s1 npoBe/ieHNs U3MepeHuii 1Js1 yacToT Boime 1 I'T'n
(Cm. my6mukanuio CISPR 16-1:1999-10, TpeboBaHus HAXOAATCS B CTATUM U3yUCHHS).

W3mepennst MOTYT BBHIIONHATHCS B TOJHOCTBHIO 0€39X0BOM Kamepe. JlOCTYIHBI Takke peBepOeparrioHHbIe
KaMephl.

3.3.2 Ilpsamoii meToa

[Ipu TakoM moaxo/1e He0OXOAMMO OTKATNOPOBATh OTACIHFHO BCE M3MEPUTENbHbIE KOMIIOHEHTHI ((HIbTP(bI),
Ka0eJH) WK OTKaOpoBaTh H3MEPUTENLHYIO YCTAaHOBKY B 1esioM. Onpenenenue KodppuureHTa KaTuopoBKU
JUISl IBMEPHUTENILHOM ycTaHOBKH Ha yactore f ormcano B 1. 3.2.1.

BuenonocHas 3.u.u.M Ps ¢ Ha yactoTe f 1uis1 ycinoBuit cBOGOIHOTO MPOCTPAHCTBA ONPEICIISETCS CIEAYIOLIei
bopmynoii:

Pt =Pt +kpst—G¢+20log f +20logd 27,6,
rae:
Pr.t:  MomHoCTh u3nydeHus B oonactu OoB, onpeaeneHHas H3MEPUTEILHBIM PUEMHUKOM
Ha yacrore f (1bBT unu nbm, Te ke exuHuIbL, 9To U Ps £);
Kms,f: K03 duMeHT KamMOpOBKH H3MEPUTEIbHON yCTaHOBKH Ha yactoTe f (1b);
Gi:  ycuwieHHe KaTHOPOBaHHOM H3MEPHUTEIbHOM aHTeHHBI Ha yactote f (1bu);

yacToTa u3nydeHus B oomactu OoB (MI'm);

d: paccrosaue (M) Mexmy mepeaaronieli aHTEHHOH M KaJHOpOBAHHOW H3MEPUTEILHOMN
AHTEHHOM.

3.3.3 MeToa 3aMeleHus

Jlns 3TOro MeTona MCIONb3yeTcs KaluOpoBaHHAs 3aMEINArollas aHTEHHA M KalnOpOBaHHBIN IeHeparop,
MCTOYHMK UCIIBITATEILHOTO CUTHAJIA HACTPauBaeTCs Ha TOT ke MpHUHUMaeMblid curnain OoB (moapobHocTH —
cm. B myonukamun CUCIIP 16-2:1996-11).
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- 3a MpeacjiaMu MOJIOCHI, HpHCBOCHHOfI CUCTEME, IJIsA KOTOpOfI paccMaTpUuBarOTCsA OoB HU3JIYyUCHUA, HO
B IIpe€aciiax moJOoChI, pacnpeneneHHOﬁ CJ'Iy)K6C, B KOTOpOfI pa60TaeT JaHHas cucTeMa, u

- B TIpe/ieliax CMEXKHBIX paclpeliesieHHbIX Tonoc 4actor. B Pexomenmanmum MC3-R SM.1540
COJEPIKUTCS PYKOBOJCTBO JUIA CITydasi M3Iy4YeHUH, KOTOPBIH O4eHb ONM3KH K IpaHULIaM CYMMAapHOii
NPUCBOCHHOM moyiockl 4actoT, ¥ 4ybd OOB wm3nmydeHuss mnomazaroT B CMEXHYIO MOJOCHI,
pacmpeneneHHyo ApyToi ciayxoe.

OT0 1MoKazaHo Ha pUcyHKe S1.

PUCYHOK 51

JluanazoH 4acToT, I/ie MOKeT NPUMEHAThes o0mast macka OoB

CmexHas ToJ1oca, pacrpeacICHHa s

TTonoca, pacnpeneneHHast ciryxoe,

CmexHas TIoJioca, pacnupeacjicHHas

JIpyTOii ciryxoe B KOTOPO#i paboTaeT cuctema JIPYTOii cIry»xk0e
T T
P Pexomen nanus | Her OoB | Pexomennarust
'€ KOME HIIa L1 MC3-R SM.1341|  npepenos  [MCD-R SM.1541 Pexomenpanmm
MCB-RHSM.1541 | | MCH-R SM.1541
MCH-R SM.1540 Tlonoca, Tlonoca, Tlomoca, "

pacmpezielieHHast  pacipe/ieNeHHas pacrpeielieHHas
CITY THUKOBO I I CIIy THUKOBO 1 I CITy THUKOBO
cucreme cucreme X cHucTeMe

MC3-R SM.1540

CyMMapHasi IpHCBOCHHAs
T10JI0CA CHCTEMBI

Jlparna3oH 4acToT

Tpumeuanue 1.— Yka3zaHHbIC B HacTosAIeH PekoMennannu nsinyaenns B oonactu OoB  MpUMEHNUMBI OT Kpasi CyMMapHOH
MIPUCBOCHHOM IMOJOCHI 10 Havyalia 00JIaCTH 000U HBIX U3y CHHIM .

SM.1541-51
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