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IIpeauciiosue

Pomp CekTopa pagwioCBs3W 3aKIIOYACTCs B OOCCIICYCHUU PAIMOHAIBHOTO, CIPABEIIHBOTO, 3(PQGEKTHBHOTO U
SKOHOMHUYHOT'O HWCIOJB30BaHUS PAJMOYACTOTHOTO CIIEKTPa BCEMHU CIY)KOaMU paiHOCBS3U, BKIIOYAs CITyTHUKOBBIC
CIy’)XOBI, W TPOBEACHHWH B HEOTPAHMYCHHOM YaCTOTHOM JHAalla30He WCCIeOBaHUH, Ha OCHOBAaHHH KOTOPBIX
MIpUHUMAIOTC PekoMeHmanmu.

BcemupHbIe 1 pernoHanbHbIe KOH(EPEHIINH PAANOCBA3M U acCaMOJIen pallOCBsI3U PH MOJIEPKKE HCCIIEA0BATEICKIX
KOMUCCHI BBIIOJHAIOT PErIaMEHTAPHYIO U MOJIUTHYECKYI0 QyHKIMU CeKTopa pagnoCBs3H.

IMouTHKa B 00J1aCTH NPAB HHTEJIEKTYaabHO# codcTBeHnocTu (ITUC)

ITomutuka MCD-R B oOmactu IIMC wm3maraercs B oOmieil marentHod mnomutke MCD-T/MCO-R/MCO/MDBK,
ynomuHaemoir B Pesomrormu MCD-R 1. ®opMmbl, KOTOpBIC BIafeibIlaM IATCHTOB CIEAYET HCIOIb30BAaTh IS
MPEICTaBIICHUS TMATCHTHBIX 3asBICHWA W JEKJIapalid O JIMIICH3UPOBAaHUM, TPEACTABICHBI IO  aJpecy:
http://www.itu.int/ITU-R/go/patents/en, rae Takxke coiepxarcs PyKOBOASIINE MPUHLUIBI MO BBIMOJHCHUIO OOIICH
nateaTHOU omutukd MCO-T/MCO-R/MCO/M3IK u 6a3a nanHbIX nateHTHON MHpOopMarmm MCO-R.

Cepuu Pexomenaanuii MCI-R

(IlpencraBieHbl TAaKKe B OHIAWHOBOM (hopMme mo aapecy: http://www.itu.int/publ/R-REC/en.)

Cepus Ha3Banue

BO CIyTHHKOBOE paJHOBEIIaHue

BR 3anuch 17151 IPOU3BOJICTBA, ADXUBHPOBAHUS M BOCIIPOU3BEICHUS; TUNICHKH IS TEJICBUICHUS

BS PanuoBemarensHas ciayx0a (3ByKoBasi)

BT PanunosemarensHas ciayx0a (TeleBU3HOHHAS)

F OuKcHpoBaHHAS CITYKOa

M [MonsukHbIE CiTyX)OBI, CIyX0a pagrooNpeeNieHs, TIOOUTENbCKas CITy>)K0a M OTHOCSIIUECS
K HUM CITyTHHUKOBBIE CITY>KOBI

P PacnipocTpanenue paxuoBosH

RA Papnoactponomust

RS CucreMbl TUCTAHIIMOHHOTO 30HIUPOBAHUS

S dukcupoBaHHas CITyTHUKOBas Ci1yX0a

SA KocMuueckre npuMeHeHNs! 1 METEOPOJIOTHS

SF CoBMeCTHOE HCIIONB30BAHME YaCTOT U KOOPJMHALUA MEXKTy CHCTEMaMy (PMKCHPOBaHHOM
CITyTHUKOBOH CITYObI 1 (PUKCHPOBAHHON CITY>KOBI

SM YrpagJ/ieHHe HCIOJIB30BAHUEM CIEKTPA

SNG CryTHHKOBBIN cOOp HOBOCTEH

TF [Tepenaua curHasoB BpEMEHHU U 3TAIIOHHBIX 4aCTOT

\% CroBaphb ¥ CBsI3aHHBIE C HIM BOIPOCHI

Ilpumeuanue. — Hacmosawasn Pexomenoayus MCO-R ymeepoicOena na aHeautickom s3vike
6 coomgemcmeuu ¢ npoyedypou, uznoxcennou 6 Pesonoyuu MCO-R 1.

Dnexmponnas nyoauxayus
XKenena, 2020 1.

© ITU 2020

Bce mpara coxpanenbl. Hu o1Ha u3 yacTeil TaHHOH MyOIMKaIUU HE MOKET OBITh BOCIIPOM3BEICHA C TIOMOIIBIO KAKHX OBl
TO HH OBUIO CPENCTB Oe3 MpeBapUTENbHOTO MMChbMEHHOT0 paspemenus MCO.
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PEKOMEH/ALIMS MCD-R SM.1138-3

Onpenesienne He00XO0AMMOI HIMPUHBI MOJIOCHI YACTOT ¢ MPUMEPaAMHU ee pacyera
U COOTBETCTBYIOIIUMH NPUMEPAMHU 0003HAYCHHS U3JIYyYeHUI

(1995-2007-2008-2019)

Cdepa npumeHeHus

Hacrosmas PexomeHmanus CIy>KUT OCHOBOH IS OIpeneIeHNs HeOOXOAMMON IMHPUHBI TIOJIOCH U3TydeHUN
o aMIUIMTY A€, 4aCTOTC U HMHyJIbCHOﬁ MOAYJIALIWUU JJIA pa3IMYHBIX BUJOB CUI'HAJIA. HpeﬂCTaBH}IIOTCH TaK¥XKE
MIPUMEPHBIE pacyeThl U 0003HAYCHUS H3ITYICHUH.

KiroueBble ciioBa

HeoOxoaumasi mMpHHA IOJOCH, aBTOMATH3HPOBAHHAs CHCTEMa YIIPABICHHUS HCIIOJIb30BAHHEM CIIEKTPA,
pacuer

Accambies pagrocssizn MCO,

YyUuUmovleas,
a) YTO MPUCBOCHIE YACTOT TPEOYET ONpeesIeHrns HeOOX0MMON IITMPHUHEI TIOJIOCH U3TyUeHUH];
b) YTO HEOOXOJMMas IIUPHHA IIOJIOCHI SIBJISICTCSI OJHHUM M3 KIIOYCBBIX DIIEMEHTOB JIAHHBIX BCEX

ABTOMATU3UPOBAHHBIX CUCTEM YIPABJIICHUA PaJUOYACTOTHBIM CIICKTPOM,

pekomenoyem,

4yT00Bl (hOpMyJIbI, IpUBEACHHBIE B [Ipuioxennu 1, HCHOIB30BANNCE NMPH pacyeTax HEOOXOIUMOM LIMPHHEI
TIOJIOCHI, KOT/1a 3TOro TpedyeT Permament paanocsszu (PP).

Ipuiaoxenue 1

Omnpenenenne He00XOAMMOM IIMPHHBI NOJIOCHI YACTOT C IPUMEPAMH ee pacyeTra
U COOTBETCTBYKOIIMMH IPpMMepaMu 0003HaYeHUsl U3 TydeHu i

1 Heob6xoaumas muprHa MoJ0Ckl 4YacTOT HE SIBJISETCS €AMHCTBEHHON XapaKTEePUCTUKOM M3IydeHus,
KOTOPYIO CIIE/IyeT YUUTHIBATh MPU OLEHKE MOMEX, KOTOPBIE MOTYT OBITh CO3JIAaHBI 3THM U3TYYCHUEM.
2 [Tpu npencraBnennn GopMysl B TAOIHIIE UCIIOIB30BAIKCH CIEAYIOIUE TEPMUHBL:

Bn: HeoOXoauMas MIMpUHa 1mosiocs! yacToT (I'm);

B: ckopocTh TenerpadupoBanus (bon);

N: MaKCHUMaJIbHO BO3MOKHOE YUCIIO YEPHO/OENbIX SIEeMEHTOB, IIepelaBacMbIX B CEKYHAY MpU

(haxcUMUIIBHOM TIepenaye;
M: MakcHuManbHas yactora Moxynsanuu (I'm);

C. gacTtora noxHecymei (I'm);
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D: MUKOBasA MACBHUALIUA YaCTOThI, T. €. TIIOJIOBHUHA PA3HOCTU MCEKIAY MaKCUMAaJILHOU H
MHHHMAaJLHON BETMYMHAMHM MTHOBEHHOW dYacToThl. Ilom mrHoBeHHO# dwactoroit (I'mm)
oIpa3yMeBaeTcs CKOPOCTh M3MEHEHUS (asbl (paj), IeIeHHAas Ha 2T

t: AJIUTCIIBHOCTD UMITYJIbCA (C) 0 HOJIOBUHHOM AMIITIUTY AL,

[ BpeMmsi HapacTaHnus umiyibea (¢) ot 10% o 90% ammmuTy st

K: CyYMMAapHBI YHCICHHBIA KO3(PGOHUIINEHT, MEHSIIOIMNKICS B 3aBUCHMOCTH OT Xapakrepa
H3JIYUYCHHA M OT AOIMYCTHUMOI'O0 HCKaXXCHUA CUTHala. Ecnu HCIIOJIB3YETCA CUTHAJI C
MHOXECTBOM HECYIIUX M OPTOTOHAIBHBIM YACTOTHBIM paszieneHueM, K sBisercs
KOJIMYCCTBOM AKTUBHBIX IOAHECYIIHX, KaK 3J3TO OIPEACJICHO B YPaBHCHHUU (52) B
Pexomenmannu MC3-R SM.328;

Nc: KOJIMYECTBO KaAHAJIOB B I‘pyHHOBOﬁ IoJIoCe 4YacCTtoT paguOCUCTEMEIL, HCHOHL3yIOH.IeI>i
MHOI'OKaHAJIbHO€ YIIIOTHEHHUE,

fo: 4acToTa MOJHECYIeH MNUIoT-curHaia HemnpepblBHOCTH (['1) (HENMpephIBHBIN CHUTHAI,
HCHOHLByeMBIﬁ JJI1 KOHTPOJIA pa60TLI CHUCTEM C YaCTOTHbLIM YHHOTHCHI/ICM);

Ns: JaCTOTHOE Pa3HECEHHE MEXKIy IBYMs TogHecymmmMu (K1 '1r).

Omucanue HeobxoauMas mupuHa moIockl OGo3HAuCHHE
HA3JIy4YEHUs dopmya [Ipumep pacuera H3JIy4YEHUs
1 BE3 MOAYJIMPYIOUIEI'O CUTHAJIA
Wznydenne - - NONE
HEMOYJIUPOBAHHBIX
KoJIeOaHui
II AMIUIUTYJHAS MOV JISILIAA
1 Curnan ¢ uadopmanyreil B KBaHTOBaHHOW MM HUPPOBOi hopme
Tenerpadust Bn=BK 25 cJI0B B MUHYTY
He3aTyXaloUuMMH K =5 nus nunmid, B =20,
KosebaHusIMHU, Ko Mop3se MoJBep KeHHBIX 3amupanusmM | K =5
K =3 nus nunwmii 6e3 upuna nonocer: 100 I'o 100HA1AAN
3aMHUpaHui
Tenerpadus Bn=BK +2M 25 CIOB B MHHYTY
C aMILUTUTYAHON K =5 nus nuauii, B=20,M=1000,K=5
MaHUITyJISIKeH TOHAIBHO nojBep>keHHbIX 3amupanusM | Iupuna nonocs:: 2 100 I'm = 2,1 xI'n 2K10A2AAN
MOIyIHpOBaHHOW Hecymer, | K =3 mms nuauii 6e3
ko Mopse 3aMUpaHUi
CurHasn nu3duparebHOTo Bn=M MakcuMabHasl 4acToTa KOJAUPOBAHMUS:
BBI30Ba C UCIIOJIB30BAaHUEM 2110 'y
MOCJICIOBATEIBHOTO M=2110
OHOYACTOTHOTO upuna monocer: 2 110 M =2,11 k[ 2K11H2BFN
KOJMPOBaHWUs, Iepeiaya Ha
OIHOM OOKOBOW IOJIOCE,
TOJHAsT HECYIIas
BykBomneuaTarommas Bn=2M + 2DK B =50
Tenerpadus ¢ B D =35Tu (capur 70 I'm)
HCIIOJIb30BAaHUEM YaCTOTHO- M=— K=12
MaHUITYyJITMPOBAaHHOM 2 Mupuna nonocsr: 134 I'n 134HJ2BCN
noJiHeCyien ¢
UCIIPaBJIEHUEM OITUOOK;
nepeaavya Ha OJJHOM OOKOBOM
oJI0CE, TIOAaBJIeHHAs
Hecymas (0OJHOKaHAJIbHAs )
MHorokaHaabHas Bn = BBICIIast IeHTpaTbHAS 15 xananos;
TOHaJbHAasI Teerpadus ¢ gactora + M + DK BhICIIAs IeHTpasbHas yacToTa: 2 805 I'g
UCIIPaBJICHUEM OIINOOK, PSiZ B B =100
KaHaJIOB C BPEMEHHBIM M=— D =42,5 T'u (caBur 85 I'm)
YILUIOTHEHUEM, Ilepejayda Ha 2 K=0,7
OJIHOM OOKOBOIA IoJI0CE, upuna nonocsr: 2 885 I'm = 2,885 I’y 2K89R7BCW
ociabJeHHas Hecyas




Pex. MCJ-R SM.1138-3

Heo0xoaumast mivpuHa 1nojochl

Onwucanue O6o03HaueHNe
H31y4eHUs dopmyina TTpumep pacuera U31y4eHUs
2 Tenedonns (koMMepyecKOe KadeCTBO)
Tenehonus AByXmoI0CHas Bn=2M M =3 000
(oTHOKaHAIbHAS) upuna nonocsr: 6 000 I'n = 6 k' 6K00A3EJN
OpHormonocHast TeepOHUs Br=M M =3 000
C MOJTHOW Hecylen HIupuna nonocst: 3 000 I'u = 3 k' 3KOOH3EJN
(onHOKaHATBHAS )
OnHomonocHast TeyehOHUs Bn = M — Hu3mas gyacrora M =3 000
C IIOJaBJICHHOW Hecyllen MOAYJISLIUU Hwusmras gacrora mogymsium = 300 I'ig
(oHOKaHAJIbHAS) upuna monockr: 2 700 I'n = 2,7 k' 2K70J3EJN
Tenedonus ¢ Bn=M MakcumalbHasi 4acToTa
HCIIOJIb30BAHUEM ynpasienus = 2 990 I'n
otaensHoro UM curnana M =2990
UL PEryJINpOBaHUS YPOBHS IMupuna nonocsr: 2 990 I'm = 2,99 k' 2K99R3ELN
JIEMOYTUPOBAHHOTO
PEUYCBOTO CUTHAIA, TIepeaadya
Ha oiHO1 OOKOBOI moIOCE
¢ ocabyeHHO Hecymeit
(JIuakoMIEKC)
(omHOKaHANBHAS)
OnnomnonocHast Teneponust ¢ | Bn = Nc M — Husmas wactota | Ne =2
obecrie4eHUEeM CEKPETHOCTH, | MOIYJISIHU B CAMOM M =3 000
C TIOJJABJICHHOM HEeCyIIeH HUKHEM KaHaje Huzmas yactora moaymsiuuu = 250 I'g
(Ba WIM HECKOJIBKO upuna monocsr: 5 750 ['m = 5,75 k[ 5K75J8EKF
KaHaJIOB)
Tenedonus c nepegayeit Ha Bn = cymma M st xaxoit J1Ba xanana
HE3aBHCUMON OOKOBOM 0OOKOBOI1 MOJIOCHI M =3 000
mosoce (J1Ba WM HECKOIBKO upuna nonocsr: 6 000 I'n = 6 k' 6K00B8EJN
KaHaJIOB)
3 3ByKOBOE pagHOBELIaHNE
JIByXIOJIOCHOE 3BYKOBOE Bn=2M Peus 1 My3bIKa
paauoBelanue M MOXeT U3MEHIThCA M =4 000
B mpeaernax ot 4 000 Tupuna nomocst: 8§ 000 'y = 8 kI'1g 8KO0A3EGN
1o 10 000 B 3aBucHMoOCTH
0T TpeOyeMoro KauecTBa
OmHOIIONOCHOE 3BYKOBOE Bn=M Peur u my3bIka
paaroBeIIaHue ¢ M MOXXeT U3MEHSThCS M = 4000
ocnabyeHHo# HecyIei B nipesenax ot 4 000 upuna nonocer: 4 000 I'n = 4 k[ 4KO00OR3EGN
(oHOKAHATIBLHOE) 0 10 000 B 3aBHCHMOCTH
OT TpeOyeMOoro KauecTBa
OHOMOIOCHOE 3BYKOBOE Bn = M — Hu3mas yacrora Peub u my3bika
panuoBelIaHue ¢ MOTYJISIIIAHI M =4500
TO/IaBJICHHOH Hecymiei Huzmas yactora Mmogymsiuu = 50 I'iy
upuna nonocsr: 4 450 ['n = 4,45 k[ 4K45J3EGN
4 TeneBuaeHue
Tenesunenue, nzodpaxenne | [IuprHa MomoCH 0OBIYHBIX Yucno cTpok: 625
Y 3BYKOBOE COIIPOBOXKICHUE | TEIEBU3MOHHBIX CHCTEM HomunanpHas mmprHa MOJI0CH
YKa3bIBaeTCs B BUAcocHTrHama = 5 MI'g
COOTBETCTBYIOIIIX Pasmemienve 38ykoBoii Hecymien mo
nokymeHtax MCO-R OTHOUICHUIO K BUACOHecyIen: 5,5 MI'n
OO0u1as myprHa MOJIOCH CHTHAIOB
m3o0paxenus: 6,25 MI'g 6M25C3F --
[upuna nonocsl YM 3ByKOBOTO CHHrana,
BKJTIOYAst 3aUTHBIE mostochl: 750 k'
Iupuna nonocsl no paguodacrore: 7 MI'n 750KF3EGN
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Heo0xoaumast mivpuHa 1nojochl

Omnucanne O06o3Ha4yeHue
H31y4EeHUS dopmyina TTpumep pacuera U31y4eHUs
5 ®akcumuie
Anaiorosoe (akcumuie ¢ N N =1 100 B cooTBETCTBHH C OKa3aTeleM
ucmosp3oBaneM UM Bn=C+ — +DK pasBepTKH 352 M CKOPOCTBIO BPAIICHHUS
MoIHECY LI H 2 Oapabana 60 000POTOB B MHHYTY.
OJHOTIOJIOCHOTO M3TyUCHUS K=11 IlokazaTens pa3BepTKU — ITO MPOU3BEICHUE
¢ ocIabJIeHHOH HecyIeH, (0Gbr4HO) nuamerpa OapabaHa M 4HCla JTHHUH,
MOHOXPOMHOE NPUXOASAIIUXCS Ha €IUHUILY IJIHHBI.
C=1900
D=400Tn
upuna nonocer: 2 890 I'm = 2,89 k' 2K89R3CMN
Amnanorosoe dakcumuie; Bn=2M + 2DK N =1100
YacTOTHAsI MOYJIALIUS N D=400Tn
3BYKOBOI1 MOTHECYIIICH, M= — [upuna nonocer: 1 980 I'm= 1,98 k' 1K98J3C --
KOTOpast MOJYJIUPYyeT 2
OCHOBHYIO HECYIIIYIO, K=11
OJIHOTIOJIOCHASI Tlepeiada ¢ (06bIuHO)
[I0JJaBJICHHON HecyIel
6 CroxxHBIC H3TY9ICHUS
JIByxmonocHas Bhn=2C +2M + 2D ITonoca Buneocurnana orpanndena 5 MI ',
peTpaHcALus TeNeBUACHUS 3BYKOBO#1 curHan nepenaercs Ha UM
nonHecyuieit 6,5 MI'u, nesuanus
nogaecyuient = 50 k[
C=6,5x 108
D =50x 10%Tn
M =15000
[upuna nonocel:
13,13 x 106 T = 13,13 MI' 13M1A8W --
Panuopeneiinas cuctema ¢ Bn=2M 10 TeneOHHBIX KaHAJIOB, 3aHUMAIOIIIX
YaCTOTHBIM YIIOTHEHHUEM, TPYHIOBYIO monocy ot 1 1o 164 xI'ry
JIBYXIIOJIOCHAs Nepeaayda M =164 000
[Hupuna nonockr: 328 000 'y = 328 x['1g 328KAS8E --
JIBYXIOJIOCHOE H3ITyYCHUE Bn = 2Cmax + 2M + 2DK OCHOBHas HecyIasi MOy TUPYETCS:
VOR c nepenaueit K=1 — moxHecymeit 30 I'm;
3BykoBoro curaana (VOR: (00BIYHO) —  HeCylleH, co3/1aBacMOil TOHATbHBIM
OBUY BceHanpaBiIeHHbIH curnaiom 9 960 I'm;
paguoMasik) —  Tene(OHHBIM KaHAJIOM;
—  MAaHUITyJIHPOBAHHBIM TOHCHUTHAIOM
1 020 'y U1 HETIPEPBIBHOTO
OI03HaBaHus Ko1oM Mop3e.
Cmax = 9 960
M=30
D=480Tu
upuna nonocsr: 20 940 I'm = 20,94 kI’ 20K9A9WWEF
INepenada Ha HE3aBUCHMBIX Bn = cymma M st xaxoi Kak npaBuito, cocTaBHBIE CHCTEMBI
GOKOBBIX TOJIOCAX 0G0KOBOI1 IOJIOCHI paboTaloT MO CTAaHAAPTHBIM YaCTOTHBIM
HECKOJIBKHX TeNerpadHbIX wiaHam (Hanpumep, Pek. MCO-R F.348).
KaHAJIOB C UCIIPABIICHUEM st 3 TenehOHHBIX KaHATIOB U
omuoOK, a TaKXKe 15 renerpadHBIX KaHAIIOB TPEOyeTCs IMOJI0ca
HECKOJIBKUX Tele(HOHHBIX mwmpuHo# 12 000 'y = 12 kI’ 12KOB9YWWF
KaHaJIOB ¢ oOecreyeHneM
CEKPETHOCTH; YaCTOTHOE
YIZIOTHEHHE
7 CrangapTHas 4acTOTa ¥ CUTHAJIBI BpEMEHU
7.1 Boicokast yactoTa (rosioc)
["'0510CcOBEIE COOOIIEHN S, Bn=2M Peun
JIBYXTIOJIOCHOE M3ITy4eHUE M=4000
upuna nonocsr: § 000 I'n = 8 kI'g 8K00A3XGN
7.2 Beicokas gacToTa (KOJ BPEMEHH)
Kon Bpemenu kak Bn=BK +2M B=1/c
Tenerpadus M=1
K=5
upuna nonocsr: 7 ['n THO0OA2XAN
7.3 Hwuskas wactora (KOx BpeMeHH)
Kon Bpemenu kak Bn=BK +2M B=1/c
Tenerpadus M=1
K=3
upuna nonocsr: 5 ['a 5H00A2XAN
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Heo0xoaumast mivpuHa 1nojochl

Omnucanne O06o3Ha4yeHue
W3JIy4YEHUs dopmysa Tpumep pacuera W3JIy4YEHUs
11I-A YACTOTHAS MOYJISILINA
1 Curnan ¢ nHpOpManueli B KBaHTOBaHHON Wi LudpoBoit popme
Tenerpadus 6e3 Bn=2M + 2DK B =100
WCTIPaBIICHHS OIINOOK B D =85Tu (caeur 170 ')
(oqHOKaHATIBHAS ) M = > [Tupuna nonocer: 304 I'n 304HF1BBN
K=12
(0OBI4HO)
V3konosocHas Bn=2M + 2DK B =100
OyKBOIIEYaTAIOIIAS B D =85 T (caBur 170 ')
Tenerpadus ¢ M=— Iupuna nomocst: 304 Ty 304HF1BCN
HCIIpaBJICHHEM OIINOOK 2
(oqHOKaHATIbHAS ) K=12
(00OBI4HO)
CurHai nu3dupaTensHOro Bn=2M + 2DK B =100
BEI30Ba B D =85 T (caBur 170 ')
M = Bl Iupuna monocsr: 304 ' 304HF1BCN
K=12
(0OBI4HO)
JyrmnexkcHoe Bn=2M + 2DK PasHoc Mex Iy coceiHUMU
YEeTHIPEX4aCTOTHOE B: ckopocts yactotamu = 400 I'g
TenerpagpupoBaHue tenerpadupoBanus B 6ogax | CHHXpOHU3UPOBAHHBIC KAHAJBI
B KaHaJIe ¢ HaUOOIbINCH B =100
CKOPOCTBIO. M =50
Ecnu xanane! D=600TI1g
CHUHXPOHU3UPOBAHHBIE: upuna nonocsr: 1 420 ['u= 1,42 k' 1K42F7BDX
m=2
2
(B IPOTHBHOM ciTy4ae
M = 2B)
K=1,1 (06b14n0)
2 Tenedonust (KOMMEPYECKOT0 KauecTBa)
Kommepueckast Tenedomust Bn=2M + 2DK B cpennem s komMmepueckoii TenedoHuy,
K=1 D=5000TI1
(0OBIYHO, HO B HEKOTOPBIX M =3 000
CITy4asix MOXeT [Hupuna nonocer: 16 000 I'n = 16 x['1 16KOF3EJN
notpeboBaThes OombIee
3HAYCHHUE)
3 3BykoBOE pajHOBEIIaHIE
3BYKOBOE paIuOBEIIaHHe Bn=2M + 2DK Mono
K=1 D=75000Tx
(00BIYHO) M =15 000
IMupuna nonocsr: 180 000 ' = 180 k' 180KF3EGN
4 dakcummuie
DdakcuMuie ¢ Bn=2M + 2DK N =1 100 aneMeHTOB B CEKyHIY
HEMOCPEICTBEHHOMN N D =400 TI'1g
YaCTOTHOU MOAYJISIIHEH M=— upuna nonocsr: 1 980 ' = 1,98 x[' 1K98F1C --
Hecy1eil; uepHo-6ernoe 2
K=11
(0OBIYHO)
Amnasnorosoe QakcumMuie Bn=2M + 2DK N =1 100 3meMeHTOB B CEKyHY;
N D=400Tu
M = ? upuna nonocsr: 1 980 ['m= 1,98 k' 1K98F3C --
K=11

(00OBIYHO)
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Onucanue
H3ITYYCHUS

Heo0xoaumast mivpuHa 1nojochl

®opmyna

ITpumep pacuera

O0o3HayeHne
W3IYYCHUS

5 CrnoxxHble U3iIyde

Hus (cM. Tabmuy 111-B)

Panuopeneiinas cucrema ¢
YaCTOTHBIM YIFIOTHEHHUEM

Bn = 2fp + 2DK
K=1
(0OBIYHO)

60 TeneOHHBIX KaHAJIOB, 3aHUMAIOIINX
rpymmoByto nouocy ot 60 1o 300 kI'm;
CpeIHEeKBaAPATHIHAS JeBUAIs Ha KaHA:

gactote 331 x['11 BEI3BIBaET

Hecymeit, pasayto 100 kI'm.
D =200 x 103 x 3,76 x 2,02
=152 x 10T’
f,=0,331 x 106 I'rg
[upuna nosockr: 3,702 x 108 'y =
3,702 MI'

200 xI'1; TMA0T-CUrHa HENPEPHIBHOCTH Ha

CPEIHEKBAAPATUYHYIO AEBUAIIMIO OCHOBHON

3M70F8EJF

Panuopeneiinas cuctema ¢
YaCTOTHBIM YIUIOTHCHUEM

Bn=2M + 2DK
K=1
(00OBI4HO)

960 TeneOHHBIX KaHAIOB, 3aHIMAIOIIAX
rpymmoByto monocy ot 60 1o 4 028 x['m;
CpeIHEKBApATUIHAS ICBHAIIMS HA KaHAI:
200 T
MUJIOT-CUTHAJ HETIPEPHIBHOCTH HA YaCTOTE
4 715 xI'm co3maet cpeTHEKBaIPaTHIHYIO
JICBUAIIUIO OCHOBHOM HECYIIEeH, paBHYIO
140 xI'1.
D =200 x 10%x 3,76 x 5,5

=4,13 x 108 'y
M = 4,028 x 10°
fp=4,715 x 108
(2M + 2DK) > 2 fp

upuHa DONOCH:
16,32 x 106 Ty = 16,32 MI'x

16M3F8EJF

Panuopeneiinas cucrema ¢
YaCTOTHBIM YIUIOTHCHHEM

Bn = 2fp

600 TeneOHHBIX KaHAIOB, 3aHIMAIOIIAX
rpymIoByto moinocy ot 60 1o 2 540 x['m;
CpeIHEKBaApaTUIHAS ICBHAIIMS HA KaHAI:
200 T
MUJIOT-CUTHAIT HEMIPEPBIBHOCTH HA YacTOTE
8 500 x['t cozmaeT cpeqHEKBaIPATHIHYIO
JIEBUALIUI0 OCHOBHOM HECYILEH,
pasayto 140 kI'm.
D =200 x 10°% x 3,76 x 4,36

=3,28 x 108 'y
M = 2,54 x 10°
K=1
fp=8,5x 10°
(2M + 2DK) < 2 f
upunaa monocer: 17 x 108 T = 17 Ml

17MOF8EJF

Crepeodonnueckoe
3BYKOBOE PaJHOBEIIAHHE C
JIOTIOJTHUTENIBHOM
YIUIOTHEHHOH TeneoHHON
MoIHECY LI H

Bn=2M + 2DK
K=1
(00OBI4HO)

Cucrema ¢ MHIOT-TOHOM;

M =75 000

D =75000 I

upuna nonocsr: 300 000 I'n = 300 k[

300KF8EHF




Pex. MCJ-R SM.1138-3

[11-B MHOXXHUTEJIH, UCIIOJIb3YEMBIE JIJI1 PACYETOB IIMKOBOI JEBUALIMK YACTOTAHI (D)
JJ1IA MHOTI'OKAHAJIBHBIX UM IIEPEJIAY C YACTOTHBIM YIVIOTHEHUEM (UM/UY)

Js UM/UY cucteM HeoOXoauMasi MIMPUHA ITOJIOCHL:

Bn=2M + 2DK
Bemmunna D wnmu nukoBast AeBUanys 4acToOTH B 3TOH (opmyiie it Bn paccunTeiBaeTCs myTeM YMHOKEHUS
CpeHEKBaPaTUYHOTO 3HAYSHUSI IEBUAIIMM YaCTOTHI Ha KaHAJI HA COOTBETCTBYIOIUHI "MHOXHUTENL", YKa3aHHbIN HUXKeE.
Ecnu yacToTa MIIoT-CUrHaia HenpepbIBHOCTH fp MpeBbIlIaeT MAKCHMAIBHYIO YacTOTy MOAYJIsid M, o01uast popmyiia
MIPUHUMAET BU:

Bn = 2fp + 2DK
Ecnu uniekc Moy iy OCHOBHOM HECYIIEH, Co3/1aBaeMOii MUIIOT-CUTHANIOM, MeHble 0,25; a cpeqHeKBaApaTHUHAs IeBUAIMS
OCHOBHOM Hecyllel, co3aaBaemas IIJI0T-CUTHAJIOM, MEHbIle WK paBHa 70% cpelHeKkBaIpaTUYHON NeBUAIlMK HA KaHAaJ, TO
obmast popMyna BeIpaskaeTcs TM00 Kak:

Bn =2fp wu Bn=2M + 2DK
B 3aBHCHMOCTH OT TOT0, KaKasi U3 HUX JaeT OOJbLINI pe3yIIbTar.

Muoxurensd)
MIPEBBIIICHHE STATIOHHOTO YPOBHS
Hucno P MOIyJAIMu, 1b P
TeseOHHBIX KaHAJIOB (muk - pakTop) x aHTHIIOTApHDM
Ne 20
BEJIMYMHA, YKa3bIBaeMasi IIPOU3BOIUTENIEM 000PYIOBaHHS
HJTH BJIJIENBIEM JIMIIEH3HH Ha CTAHIUIO,
3 < Ne<12 4,47 x anrusorapudwm 0100peHHas amgénncrpaunen, b
2,6+2logN
12 < Nc¢ < 60 3,76 x antunorapudm [2090}
Muoxurens@
NPEBbIIICHIE TATIOHHOTO YPOBHS
Yucno Moaynsuu, 1b
Tene()OHHBIX KaHATIOB (muK - pakTop) x aHTHIIOrapU(pM 50
Nc
—1+41logN
60 < N¢ < 240 3,76 x anTunorapudm [%}
—15+10 logN
N¢ > 240 3,76 x anTHnOTapH (M [%}

O B BBIIICTIPUBEICHHON Tabnuie MHOXHUTENH 3,76 1 4,47 cooTBeTCTBYIOT NUK-(akTopam 11,5 1b u 13,0 1B, cooTBeTCTBEHHO.

(2) B BrImIeNpHUBEICHHON TAGIHIIE MHOXKHTEH 3,76 COOTBeTCTBYeT MHK-(paxropy 11,5 nb.
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Heo0xoaumast mupuHa 1noyiocst

Onucanue O06o3HaueHue
H3ITy4eHUS Dopmya Tpumep pacuera H3ITyYCHUS
IV UMITVJIBCHAA MOAYJIALVA
1 Panap
HemonynuposanHoe 2K IlepBuuHsIit panap
UMITYJTbCHOE U3IIydIeHHe B,=— Pazpemaromniast cioco6HOCTB
t o AanabHOCTH = 150 M
K saBucHT OT OTHOLIECHHS K = 1,5 (mw1oo0pa3Hblii IMIYIIbC,
JUTITEIFHOCTH UMITYJIbCa K e t~—tr,
BPEMCHH HapacTaHUsA YUYUTBHIBAIOTCSI TOJIBKO T€ COCTABIISIONINUE,
HUMITyJIbCa; €ro 3Ha4YCHUE KOTOpbIe He Oojee yeM Ha 27 nb Hibke
0OBIYHO HAXOJUTCS B CAMBIX CHITBHBIX)
npenenax ot 1 1o 10 u Bo Hrax:
MHOTHX CIIydasix OHO He ’
HpeBBIIaeT 6. to 2 x (pasperuaromniasi CHoCOGHOCTB)
CKOPOCTB CBETa
_ 2x150
3x10°
=1x10%¢
[upuna nonockl: 3 x 108 'y =3 MI'n 3MOOPONAN
2 Cro>KHBIC H3ITYYCHUS
Papnopeneiinsie 2K Dazo-UMITyIbCKast MOLYJIAIHS TPYIOBBIM
CHCTEMBI B,=— cUrHaJIOM 13 36 Tene(OHHBIX KaHAJIOB;
t MIIPUHA UMITyJIbCA Ha YPOBHE TTIOJIOBUHBI
K=16 ammutuTy sl = 0,4 MKcC
Iupuna monockr: § x 108 Ty = 8 MI'1g
(IMpHHa HOJIOCH! HE 3aBUCUT OT YHCIIA
Tene()OHHBIX KaHAJIOB) 8MOOM7EJT
3 CrangapTHas 4yacTOTa U CUTHAJIbl BDEMEHU
3.1 Bricokas 4acToTa (TOHANbHBIE IIOCBUIKU)
TaxTbl, UCTIONIB3yEMBIE Bn = 2/t tr=1wMmc
UL U3MEPEHUS BpEMEHHU upuna nonocsr: 2 000 I'n = 2 k['1g 2KO00K2XAN
THOSIBJICHUSI CUTHAJIA
3.2 Hwuskas yacroTa (KOI BpEMEHH)
Mepenuuit hppouT Bn = 2/tr tr=1wmc
KOJIa BpEMEHH, [Iupuna mosockl = 2 000 'y =2 k' 2KO0OK2XAN
HCTIONB3YEMBIH ISt
M3MEPEHHST BPEMEHU
MOSIBJICHUS CUTHANIA
V. PA3HOE
OproroHanbHOE Bn = NsK Hcnone3yrores 53 akTUBHBIE NOJAHECYIIINE, 16M6W7D

YACTOTHOE pa3leieHue
kanasoB (OFDM) niu
koxupoBanHoe OFDM
(COFDM)

pasHOC MEXIY KaKIOH U3 KOTOPBIX
cocrapinsier 312,5 xI'n (K=153 u

Ns = 312,5 xI'ny). [Toanecymme qaHHBIX
MoryT nojseprarscst IdOMu, KOMH,
KAM monynsanuu.

Bn=312,5 Iy x 53 =16,6 MI'n
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