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Ipenncnosue

Pomp CexTopa pagmoCBs3W 3aKIIOYAaeTCs B OOCCIIEYEHHMH PANHMOHAIBHOTO, CIIPABEIUITHBOTO, A(PQEKTHBHOTO U
9KOHOMHYHOTO HCIOJIb30BaHUS PaAMOYacTOTHOIO CIEKTpa BCEMH CIy)KOaMH paJuOCBs3H, BKIIOYas CIyTHUKOBBIC
CIIyXKOBl, W TPOBEACHHM B HEOrPAHMYCHHOM YacTOTHOM JWAalla30HE MCCIEeNO0BaHHH, Ha OCHOBaHHHM KOTOPBIX
HnpUHUMAroTCs PexomeHnanuu.

BcemupHBIe 1 perHoOHATBHBIE KOHPEPEHIINMH PaIUOCBSI3U U accaMOIIen paJfoCBsI3H P MOJIEPIKKE HCCIIEI0BATENBCKIX
KOMMCCHH BBIIOJIHSIOT PErjaMEeHTapHYI0 M NOJIHTHYecKyto pyHkumu CeKkTopa paanocBs3y.

[HosmTHKa B 00;1aCTH NPaB MHTEJLIEeKTYaabHOMH cobcTBeHHOCTH (ITNC)

ITonmutuka MCD-R B ob6mactu IIMC wm3maraercs B o0mieii matentHoii moinutuke MCO-T/MCO-R/MCO/MDOK,
ynomuHaemoir B Ilpumoxkenmnm 1 k Pesomrommm MC3-R 1. ®opMmbl, KOTOphle BiIaAeibllaM IATCHTOB CIEIyeT
UCIIONIHb30BAaTh AJIS IPEACTABICHMUS TATCHTHBIX 3asBICHUN U ACKIAPALHii O TUIIEH3UPOBAHIH, TPEACTABICHBI IO aJpecy:
http://www.itu.int/ITU-R/go/patents/en, rae Takke cozepkarcss PyKoBOJsIME MPHHIMIBI 0 BBITOJHEHHIO O0IICH
nateHTHON moutukd MCO-T/MC3-R/MCO/MOK u 6a3a maHHBIX naTeHTHOH nHpopMmarmu MCO-R.

Cepun Pexomenpanmii MCI-R

(TIpencrasneHsl Takxke B OHIaHHOBOH opMme 1o aapecy: http://www.itu.int/publ/R-REC/en.)

Cepus HaszBanue

BO CnyTHHKOBOE paJMOBELIAHUC

BR 3anuch A7 NPOU3BOJACTBA, apXUBUPOBAHHS M BOCIIPOU3BEICHUS; TNICHKH IJIsl TEICBHICHUS
BS PannoBemmarenbHas ciryx0a (3BykoBas)

BT PannoBemaTensHas ciyx0a (TelleBU3HOHHAS)

F duxcupoBaHHas CiIyx0a

[TonBrxHBIE CITY>KOBI, CIy*k0a paguooIpeaeeHNs, JIOOUTEIbCKast CIyk0a 1 OTHOCAIITHECS
K HAM CITyTHHKOBBIE CITY>KOBI

P PacnpocTpanenue paauoBoIH

RA Panuoactponomus

RS CucreMbl JUCTAaHIIMOHHOTO 30HUPOBAHUS

S @duxcupoBaHHAsI CIIyTHHKOBAs CITyK0a

SA KocMuueckue npumMeHeHUs] 1 METEOPOIIOTHS

SF CoBMeCTHOE MCIIOJIb30BaHUE YaCTOT U KOOPIUHAIMS MEXKITY CUCTeMaMH (PUKCUPOBAHHOM
CIIyTHUKOBOI1 CIIy>KObI U (PUKCUPOBAHHOM CITyKOBI

SM VYnpaBneHue UCIOIb30BAHUEM CIIEKTPA

SNG CnyTHUKOBBIH cOOp HOBOCTEH

TF Ilepenaua curHanoB BpEMEHU U STAIOHHBIX YaCTOT

V CrnoBapb U CBSI3aHHBIE C HUM BONPOCHI

Ilpumeuanue. — Hacmosuwas Pexomenoayus MCI-R ymeepoicoena Ha aHeIULLCKOM 3bIKe
6 coomeemcmeuu ¢ npoyedypou, usnoxcenrnou 6 Pesonoyuu MCO-R 1.

Onexmponnas nyoauxayus
XKenena, 2017 1.

© ITU 2017

Bce mpaBa coxpanenbl. Hu o1Ha U3 yacTeli TaHHOM My OIMKAIIMN HE MOXET OBITh BOCIIPOU3BEICHA C TOMOIIHIO KAKUX OBl
TO HH OBLIO CPEICTB 03 MPeIBapUTEIHLHOTO MUCBEMEHHOTO paszpemnerns MCD.
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PEKOMEHJIALIA MC3-R P.525-3

Pacuer ocsa0/ieHust B cBOOOJHOM NPOCTPAHCTBE

(1978-1982-1994-2016)

Cdepa npumenenust

B Pexomenganun MC3-R P.525 mpencraBiiensl METOIBI pacyeTa ociabiicHUs B CBOOOHOM IPOCTPAHCTBE.

KuroueBble ci10Ba

CB0OOIHOE TTPOCTPAHCTBO, OCIIA0JICHHE, TUHUH JICKTPOCBSI3H

Accambnes paguocsszu MCO,

yuumbvleast,

YTO PaclpOCTPaHEHUE PAJUOBOIH B CBOOOAHOM HPOCTPAHCTBE SBISAETCS (DyHIAMEHTAIbHBIM STaJOHOM B
panuoTexHUKe,

pekomeHOyem,

YTOOBI JJIS pacueTa OcjabjeHUs B CBOOOJHOM IPOCTPAHCTBE HCIOJIb30BAIIMCh METOJbI, W3JI0KCHHBIC B
[punoxxenun 1.

IMpuaoxenue 1

1 BBeaenne

[lockonbKy pacnpocTpaHeHHe pajdoOBOJIH B CBOOOAHOM NPOCTPAHCTBE YACTO HCIIOJB3YETCSl KaK 3TaJOH B
IPYyTUX TeKcTaX, B JaHHOM [IpriiokeHun mpuBeAeHbl COOTBETCTBYIOIINE (POPMYJIBL.

2 OcHoBHbIE (hopMYJIbI 1J151 THHUH 3JIEKTPOCBI3H

PacquH, CBS3aHHBIC C pACIIPOCTPAHCHUCM PAaIMOBOJIH B CB060,I[HOM MMPOCTPAHCTBE, MOXXHO IIPOBECTHU IBYMS
Pa3IMYHBIMHA CHOCO6aMI/I, Ka)K,HBIﬁ N3 KOTOPBIX MMPUMCHSCTCA K OIPCACIICHHOMY TUITY CJ'Iy>K6.

2.1 JIMHUM CBAI3H IIYHKTA C 30HOH

Ecnu nmeeTcst nepeaaTyrk, 00CITyKUBAFOIIUI HECKOIBKO MTPUEMHHUKOB, Pa3MEIIEHHBIX CIlyYailHbIM 00pa3oM
(pannoBenianue, MOJBMXKHAS ciyk0a), TO B TOYKE, PACIOJIOKEHHOW Ha HEKOTOPOM COOTBETCTBYIOLIEM
PaCCTOSIHUM OT MepeaTInKa, IMEKTPUUECKOE MOJIE PACCUUTHIBACTCS 0 (hopMyIie:

J30p
e =—, 1
] )
rue:
€. CpeAHEeKBaIpaTHYHOE 3Ha4YeHHUE HarpskeHHocTH moiist (B/m) (em. Tlpumeuanue 1);

p: OSKBHBAJEHTHAas W30TPOIHO W3JydyaeMmasi MOIMHOCTh (D.M.M.M.) TIepeAaTyhka B
HanpaBJeHNH paccMmarpuBaeMoil Touku (BT) (cm. [Ipumedanue 2);

d: paccrosiHHE OT MepenaTyrKa 10 pacCMaTPHUBAEMOM TOUKU (M).
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VYpaBuenue (1) gacto 3amMeHseTCs ypaBHEHUEM (2), B KOTOPOM HUCHONB3YIOTCS MPAKTUUECKUE SAUHULIBL:

\ pKBT

eupi = 173d— : (2)
KM
rie.
Emv/im:  CPEIHEKBagpaTHYHOE 3HAYCHUE HANPSHKEHHOCTH mofist (MB/m);

Pxw: OKBUBAJECHTHAs W30TPOIHO H3Ty4YaeMash MOIIMHOCTh (3.M.M.M.) TIepeAaTynKa B
HaIlpaBJICHUH paccMaTpUBacMon TOUKH (KBT);

dim:  paccTOsIHME OT IepeJaTdrKa J0 PACCMAaTPUBAEMOM TOUKH (KM).

Jns aHTeHH, pa0OTalOIIMX B YCIOBUAX CBOOOJHOIO IPOCTPAHCTBA, BOJHOABIKYILYIO CHIIy MOKHO
paccuuTath myTeM nepeMHoxeHus € u d B ypaBHenu (1). OHa u3MepsieTcsi B BOJIbTaXx.

[MPUMEYAHUE 1. — Ecnu BonHA SIBJIAETCS SJUIMIITHYECKU MOISIPU30BAaHHONW M HEJMHEHHOW M €CIIM COCTaBJISIOIINE
BJICKTPUYECKOTO IOt BIOMb JBYX OPTOTOHAIBHBIX OCEH 0003HAYCHBI KaK €y M €y, TO JICBYIO 4acTh ypaBHeHus (1)

2 2
CIIEAYET 3aMEHUTH Ha ,/ ey + ey - €y, ¥ Ex MOXHO PacCYMTarTh, TOJBKO €CJIM M3BECTHO OCEBOE OTHOLIEHHE. B ciyuae

KPYTOBOM TOJISIPU3ALlMY € CIIEyeT 3aMEHUTh Ha €/ 2.

[NPUMEYAHUE 2. — B ToM ciyyae €ClIM aHTCHHBI PACIOJOXKCHBI HAa YPOBHE 3eMiH (Kak IMPaBWJIO, B Ciydae
OTHOCHTENFHO HHU3KHX YacTOT) MPU BEPTHUKAJIBHON MONSAPU3AINH, OOBIYHO PACCMATPHBACTCS H3IYYCHHE TOJIBKO B
BEPXHEM MOJIYNPOCTPaHCTBE. ECIM MOBEPXHOCTh 3eMJIM NMPHHUMAETCS IUIOCKOI M MJIealbHO NPOBOJSILIEH, 3HaUCHHE
IUIOTHOCTH IIOTOKAa MOILIHOCTH IS JTaHHOW H3JIydyacMOW MOIIHOCTH YABAaWBACTCS 10 CPaBHEHHIO C aHTCHHOW B
cBobogHOM mpocTpaHcTBe. (JInbo, ecii paccMaTpHBAeTCsl HANPSUKCHHOCTh MOJIS, 3HAYCHHE HAMPSHKCHHOCTH OIS
AHAJIOTMYHBIM 00pa3oM yBenmyuBaetcs Ha 3 1b.) DTo NOIKHO YUUTHIBATECS IPH ONMPEASIICHUH U3ITy4aeMO MOLTHOCTH
(u yxe BrmoveHo B Pekomenpanu MCD-R P.368 u MCO-R P.341, [punoxenue 2).

2.2 JIMHMM CBSI3U MYHKTA ¢ MyHKTOM

Jlns JIMHUM CBA3M TYHKTA C MYyHKTOM OCJa0JeHHE B CBOOOJHOM MPOCTPAHCTBE MEXIY H30TPOITHBIMHU
AHTCHHAMH, Ha3bIBAEMOE TaK)KE€ OCHOBHBIMH MTOTEPSIMH IIepeladur B CBOOOIHOM MPOCTPaHCTBE (0003HAUCHUS:
Lyt mmm Ag), ierecoo0pa3Ho pacCUUTHIBATH CEMYOIUM 00pa3oM (cM. Pexomenmaro MCO-R P.341):

Ly = 20 Iog(m;dj 1B, @)

re:
Lpt:  OCHOBHBIE IMOTEPH TEepeaadll B CBOOOIHOM IpocTpaHcTBe (1b);

d:  paccrosmue;

A.  IUIMHA BOJIHEL, U

d 1 A BbIpaXEHbI B OIMHAKOBBIX CIMHHIIAX.
VYpaBueH#ue (3) MOKHO TaKKe 3aInCaTh, UCIIOIB3YsI BMECTO JITHMHBI BOJHBI YaCTOTY.

Lyt = 324 + 20logf + 20 log d 1b, 4

rue:

f:  wacrora (MI'm);

d:  paccrosaue (km).
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2.3 CooTHOLIEHUSI MeKAY XapAKTePUCTHKAMM IJIOCKOM BOJTHBI

CyIecTBYIOT TaKXKe COOTHOIICHUS MEXKy XapaKTePUCTUKAMU TUIOCKOH BOJHBI (MITH BOJHBI, KOTOPYIO MOXKHO
CUHUTATh ILIOCKO#) B TOUKE:

2

e 4t p,
120r A
rae:
S!  IUIOTHOCTH IIOTOKa MOLIHOCTH (B1/M2);
€.  CpeAHEeKBaApaTUYHOE 3HAUCHHE HampspKeHHOCTH noist (B/m);
pr:  MomHOoCTb (BT), n3my4yaemas M30TPOIHOI aHTEHHOM, PacIoNOKEHHON B JaHHOH TOYKE;
A IUTMHA BOJIHEI (M).
3 OcHOBHbIE N0TEPHU NepeJayd B CBOOOJHOM HMPOCTPAHCTBE AJISl PAJIMOJOKALUMOHHON CHCTEMBbI

(o6o3nauenust: Ly, v Agy)

PamnonokanoHHBIE CHCTEMBI TIPEICTABIAIOT OO0 0COOBIN CiTydail, TAK KaK MOTEPH B CUTHAJIE IIPOUCXOIST
P paclpoCTPaHEHUH Kak OT IepefaTdyuka 10 Lead, Tak U OT Ield 0 MpHeMHUKa. B ciyudae
PannoI0KaTOPOB, UCTIONB3YIOMINX OOIYI0 aHTEHHY U IS IepeAaTurKa, U JUIs MPHEMHHKA, OCHOBHBIC TOTEPU
nepeaayy paguoaokaTopa B CBOOOAHOM IPOCTPAHCTBE, Ly, MOKHO IPEACTaBUTE CIAEAYIOIUM 00pa3oM:

Lpr = 1034 + 20logf + 40logd — 10logo b, (6)

rue:
0!  MONEPEYHOE CEUYEHHE PAIMOIOKAMOHHON 1eiH (M2);
d:  paccrosHHE OT PaaHOIOKATOpa 0 IEH (KM);

f.  wgacrora cucremsr (MI'm).

Honepeque CCUCHUC O6’B€KTa, SABJIIAOIICTOCA pa}lHOJ’IOKaL{HOHHOﬁ LECJIbIO, IPCACTABIIACT €000 OTHOIIICHHE
06H.ICﬁ H30Tp01'[H0ﬁ SKBHBAJICHTHOM paCCGHBaGMOﬁ MOIITHOCTH K IINTOTHOCTH ITOTOKa naﬂa}omeﬁ MOITHOCTH.

4 Dopmy.Jibl IEpeBoAa

Ha ocHoBe pacmpocTtpaHeHust paJuoBOJIH B CBOOOJZHOM HPOCTPAHCTBE MOXHO HCIOJB30BaTh CIEAYIOIINE
(dhopmybl epeBoa;

HanpsoxeHHOCTS OIS IpY 3aJaHHOM U30TPOIHO U3JIy4aeMOM MOIIIHOCTH IepefaTdrKa:

E =P - 20logd + 74,8. (7)
MomHoCTh, NOABOAMMAs K U30TPOIIHON aHTEHHE NPUEMHUKA IIPU 3aJaHHOU HAINIPSKEHHOCTH I10JISL:

P = E - 20logf — 167,2. (8)

OCHOBHBIE MOTEPH TIepeauu B CBOOOIHOM ITPOCTPAHCTRE MPH 33JaHHON U30TPOITHO U3JTy4aeMOW MOIITHOCTH
rnepejlaTivKa U HalpsKEHHOCTH TTOJIS:

Lyt = P, — E + 201logf + 167,2. 9)
HHOTHOCTB IIOTOKA MOIITHOCTHU HpI/I SaHaHHOﬁ HaHpSDKeHHOCTI/I T10JISI:

S=E - 1458, (10)



rac:

Lbf:
S:
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M30TPOIHO M3TydaeMasi MOITHOCTh nepeaarynka (1b(BT));
MOIITHOCTD, TTOJIBOAMMAsT K U30TPOITHOM aHTeHHE nmprueMHuka (1b(BT));
HANPSHKEHHOCTH 3JIeKTpudeckoro nois (nb(MxB/m));

gactora (I'Tm);

MPOTSHKCHHOCTh PaJIMOTPACCHI (KM);

OCHOBHBIC TTOTEPH TIepeIadd B CBOOOTHOM MpocTpaHcTBe (ab);

IUIOTHOCTH TOTOKA MomHocTH (1B(B1/M2)).

Crnenyet 3aMeTUTh, 4TO U3 ypaBHeHHi (7) U (9) MOKHO MOTyYUTh YpaBHEHUE (4).
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