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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
CIIyKOBI, W TPOBEACHHM B HEOIPAaHMYCHHOM YacTOTHOM JAWAalla30He MCCIEIOBaHUHA, Ha OCHOBAaHMH KOTOPBIX
HnpUHUMAroTCs PexomeHnanuu.

BcemupHBIe 1 perHoOHATBHBIE KOHPEPEHIINMH PaIUOCBSI3U U accaMOIIen paJfoCBsI3H P MOJIEPIKKE HCCIIEI0BATENBCKIX
KOMMCCHH BBIIOJIHSIOT PErjaMeHTapHyI0 U NONMUTHYECKY 0 GpyHKInU CeKTopa paanocBs3y.

[HosmTHKa B 00;1aCTH NIPaB MHTEJLIEKTYaJdbHOH codcTBeHHOCTH (ITUC)

IToimutuka MCD-R B oOmactu IIMC wusmaraercs B oOwmweidl maredTHoidl mnoautuke MCDO-T/MCO-R/UCO/MDBK,
ynomuHaemoir B Ilpmmoxxkenmnm 1 k Pesomrommm MC3-R 1. ®opmel, KOTOphIe BiaAeibllaM IATEHTOB CIEIyeT
UCIIONIHb30BAaTh AJIS IPEACTABICHMUS TATCHTHBIX 3asBICHUN U ACKIAPALHii O TUIIEH3UPOBAHIH, TPEACTABICHBI IO aJpecy:
http://www.itu.int/ITU-R/go/patents/en, rae Takke coziepkarcss PyKOBOJSIIME MPHHIMIBI 110 BBITOJHEHHIO 0O0MICH
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
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PEKOMEHJIALIUSI MCD-R P.1240-2

Metoabl nporaosuposanus ocHosHoit MIIY, padoueit MITU
U TPAaeKTOPHH JIy4a, pa3padoranusie MCI-R*

(Bommpoc MCD3-R 212/3)
(1997-2007-2015)

Cdepa npumenenust

B HacTosimeit PekoMeHgamu npecTaBiIeHbl METO/bI TPOTHO3UPOBAHUS MAKCUMAITLHO PUMEHUMBIX 4aCTOT
(MITY) mnst noHOC(EpHBIX CIOCB.

Accambriest palioCBsI3H,

yuumoledas,

a) gto 71 ipoektupoBanus BU paguocxem, IiIaHUpOBaHUS CITY>KO U BEIOOPA MOJIOC YaCTOT HEOOXOAUMBI
JOJTOCPOYHBbIC JIaHHBIE 00 OSTAJOHHOW HWOHOC(hEepe M METOIbl TMPOTHO3UPOBAHHUS PACIPOCTPAHCHUS
PazMOBOJIH;

b) uro B Pexomenmanun MC3-R P.1239 npencraBneHsl KapThl HOHOC(EPHBIX XapaKTEPUCTHK,
pekomeHoyem,
1 9TOOBI JJ1s1 MPOTHO3UPOBAHUS OCHOBHOM U paboueii MITY ucrnosip30Baiuch GOpMyIIbl, COACPIKAIIUECS]

B [Ipunoxennu 1 (cooTBeTCTBYIOMIHE OpeiesieHus cM. B Pexomengaruun MCD-R P.373);

2 9TOOB! ST MPOTHO3UPOBAHMS TPACKTOPHU JIyda HCIIOJIB30BAIUCH (OPMYJIBI, COICpIKaIIiecs B
[Mpunoxenun 2.

IIpunoxenne 1

IIporno3upoBanue ocHOBHOI U padoyeit MITY

1 BBeaenue

s pacuera MeCcSIYHOr0 MeIUAaHHOTO 3HaueHus] ocHOBHOW MITY ans Tpaccel paciipocTpaHEHUs! paauoOBOIH
MIPEICTaBICHbI SMITUPUYCCKUE (POPMYIIBI.

3a wmckomoe 3Hauenme MIIY mnpuHuMaercs Hambomblee W3 3HAYCHWH OCHOBHBIX MIIYU mms mon
pacrpocTpaHeHus, COOTBETCTBYIOUIUX JIIIMHE paCCMaTPUBAEMOM TPACCHI.

[IpuBoguTCst cooTHOLIEHNE MeX Ty paboueit 1 ocHoBHOW MIIY u omnmchiBaeTcs KOMIBIOTEpHAs MPOTrpaMmMa
pacueta ocaoBHON MITY mms tpaccel, padoueit MITU u onTumanbHON paboueii 9acTOTHI ISl TPACCHI JTIO00M
JUIMHBI TIPH TIepejiadye U3 MyHKTa B MYHKT.

KowMriptoTepHble TTPOrpaMMBbl, CBSI3aHHBIC C MPOLEAYypaMu TPOTHO3WPOBAHHUS W JAHHBIMH, OIMMCHIBACMBIMU B
Hacrosied PekoMeHnanuu, TOCTyHbI B ToW yactu BeO-caiita MCD-R, xotopas kacaercs 3-it MccnenoBarenbekoit
KOMUCCHH M0 PAIUOCBSI3H.
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2 PaccmaTpuBaembie MOABI

PaccmaTpuBatoTcs clieyromie MOIbL:

1F2 ot 0 1o Omax
Mogst F2 60mee BBICOKOTO TIOpsIIKa CBBIIIE Umax
1F1 2000-3400 kM
1E 0-2000 kM

2E 20004000 kM,

IJIe MAaKCUMaJIbHOE PACCTOSIHUE TIO TOBEPXHOCTH 3¢MITH Umax (KM) IUIst 0HOCKauKOBO# Mozbl F2 onpenesstercs
KakK:

Omax = 4780 + (12610 + 2140/x2 — 49720/ x* — 688 900/x%) (1/B — 0,303),

B OTOM YpaBHCHUMU:

B = M(3000)F2 — 0,124+ [[M(3000F2)2] - 4] : {0,0215+ 0,005sin (7’854 - 1,9635)}
X

u X = foF2/foE uiu 2, B 3aBUCUMOCTH OT TOT0, KaKasi BEIUYMHA OOJIBLIE.

Hcnonb3yroTest XapakTepUCTUKH HOHOC(EPHI B CPeTHEN TOUKE TPACCHI 110 yre OOJIBIIOr0 Kpyra.

3 IIpornozupoBanue ocHopHoii MIIY caos F2
3.1 Paccrosinne D mo moBepxHOCTH 3eMJIH 10 Umax

OcHoBHas MITY cnost F2 omnpenensiercs cieayromum o0pa3om:

F2(D)MITY = 1+[CCD J(B—l) .foF2+f?H(1—d£J

3000 max

rIe:
fy: COOTBETCTBYIOMIast rupoyactora (cM. Pekomernpanuio MCH-R P.1239)

7
Co = 0,74 - 0,591Z — 0,424 7> — 0,090 Z* + 0,088 Z* + 0,181 Z° + 0,096 Z°
B 9TOM BbipakeHUd Z = 1 — 2D / dmax

Caoo :  3mauenue Cp npu D = 3000 kM, rae D — paccrosiHue 1o yre 00JbIIoro Kpyra (Km).

Briuenpusenenubie GopMyiisl IpUMEHSIOTCS 111 ocHOBHOM MITY 715t X-BOJIHBI IPH pacCTOSIHUM HOJb, AJIS
O-BOJIHBI TIPH PACCTOSHHUU Omax M CBBINIC W Ui HEKOTOPHIX COCTABHBIX BOJH IPH IPOMEKYTOUHBIX
paccrosiHusix. CooTBeTcTBytomas ocHoBHass MIIY c o0-BoiHOW Jaercs Ans BCEX PACCTOSIHUK ITyTeM
UCKITIOYEHHMS TTocieJHero wieHa B fy u3 nepBoit popmyisr.

3.2 Paccrosinne D o moBepxXHOCTH 3eMJIH CBBIIIE Umax

3naueHust F2(0max)MITY ompenenstoTcs B IByX KOHTPOJIBHBIX TOYKAX, PACIIOJI0KEHHBIX HA PacCTOSHUAX o/2
BJIOJIb COCMHSIONICH TH TEPMHHAIBI Iyrd OObIIOro Kpyra, rae do — muiMHa ckauka Moasl F2 Hu3Inero
nopsaka. 3a MITY mist Tpacchl MPUHUMAETCS] MEHBIIIEe U3 JBYX 3HAYCHUH.

4 IIpornoznposanue ocHoHoii MIIY cios F1

Honocdeprnoe pacnpoctpaHeHne mocpencTBoM ciosi F1 urpaer cymiecTBeHHYIO poiib MPH JJIMHE TPacc
nepenaun 2000-3400 kM Ha CpeIHUX U BBICOKHMX IIMPOTAaX B JICTHHE Mecsibl. [l yKa3aHHBIX PacCTOSTHUN
niepegaan ocaoBHas MITY cios F1 onpeaensercs kak npoussenenne BenumauHbl foF 1 B cpemneit Touke Tpaccsl
(cm. Pekomenganuio MCD-R P.1239) u M-daxtopa Mri. Otor M-akTop ObuT BBeEH MpPU BBHIYHCICHUH
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METOJIOM JYYEBOI'O TPACCHPOBAHMS TUIOTHOCTH 3JICKTPOHOB B 3aBUCHMOCTH OT BBICOTHBIX MpPOGUICH,
MIOJTyYE€HHBIX Ha OCHOBE PENPE3EHTATHBHBIX HMOHOTPAaMM, 3alFCAHHBIX B MONYJAEHHOE BpeMs Ha CPEIHUX U
BBICOKHX ImmpoTax. [Ipeamonaraercs, 4ro 3t M-pakTops! MPUMEHUMBI [IJIs1 BCEX 3HAYSHHUH 3€HUTHOTO yTiia
comHIa. M-hakTop MOXKHO ONPEACTUTH C TOMOIIBIO CICTYIOIINX YUCIIOBBIX BHIPKEHUI:

Mr = Jo — 0,01 (Jo — J100) Riz,
rae:

Jo =016 + 2,64 x 10°D - 0,40 x 1°D?
Jio = 0,52 + 2,69 x 103D - 0,39 x 10°D?

+

u rae D npencrapnser coboii paccTosiHUE 10 JAyre OOJBIIOro Kpyra B KWioMeTpax B Auamnazone ot 2000 mo
3400 xm.

5 IIpornosupoBanue ocuoBHoii MIIY caos E

5.1 Paccrosinue mo noepxuoctu 3emiin 10 2000 km

Ha tpaccax anunoit 1o 2000 kM BaskHBIM (PaKTOPOM HOHOC(HEPHOTO pacTpOCTPaHEHUSI SIBIISIETCSI OJJHOKPATHOE
otpaxkeHue ot ciost E. OcnoBHyto MIIY cnos E a1t KOHKpETHOH MOJIBI paclpOCTPaHEHHSI MOYKHO OIPEENIUTh
myTeM yMHOkeHus 3HaueHus foE B cepequne Tpaccs (cM. Pexomengammro MC3-R P.1239) na M-daxrtop ME.
Otor M-dpakTOop MOXKHO ONpPEIEIUTh, OCHOBBIBASICH HAa pacueTe TPACKTOPHH Jiyda AJsl NapabosindecKou
mogenu E-cnost mpu hmE = 110 xm, ymE = 20 kM 1 nipu ycJIOBHM, YTO BIUSHUEM MarHUTHOTO OIS 3eMITU
MO>KHO NpeHeOpeyb, CIeayoIM 00pa3oM:

Me = 3,94 + 2,80x — 1,70x2 — 0,60 X* + 0,96 X,
rac:
~ D-1150
1150

a D — paccTosinue BOJb Ayru OOJIBIIOro Kpyra (K).

5.2 PaccTrosinue Ha moBepxHOCTH 3eMJiM B Auanasone ot 2000 xo 4000 xm

MIIY cnost 2E s paccrostaumii ot 2000 mo 4000 xm mpuHuMaercss paBHOM 3HaueHuio E(2000)MITY,
BeIpakeHHOMY uepe3 foE B cepeanne Tpacchl.

6 IIporno3uposanue padoueit MITY

s menet mporHo3wpoBanus pabodas MIIY (cm. Pexomemmammo MCD-R P.373) B pexume
pacmpocTpaHeHusi nocpeactBoM Moabl F2 Beipaxaercst uepe3 ocHoBHyro MIIY. B tabmume 1 naercs
otHoueHue paboueir MIIU k ocnoHoit MIIY st pa3iuuHBIX BpeMEH Tojla, BpEMEHH CYTOK M 3HAUYEHHUH
MOIIIHOCTH M3JIy4aeMOil TepeaaTdnkoM. DTH OTHOIIEHHS MOTYT HCIOJNB30BAThCcAd B TEX CIydasx, Korjaa
OTCYTCTBYET KOHKPETHBIH ONBIT Ui paccMarpuBaeMoi cxembl. Korma pabouass MITYU onpexpensiercs: ¢
nomouibto Mozl E nin F1, ona npuHMMaeTcst paBHOM COOTBETCTBYIOMIEH ocHOBHOM MITY.



4 Pex. MC3-R P.1240-2

TABJINIIA 1

OTtHomenne Mmequanbl padoueii MITY k meguane ocHoBHoii MITU
s moabl F2, Rop

Jleto PaBHOneHCTBHE 3uma
JKBHBAJEHTHAsI
H30TPOIHO H3IyHaeMast Houb JleHb Houb JleHn Houb JleHb
MOIIHOCTH
(1bBT)
<30 1,20 1,10 1,25 1,15 1,30 1,20
> 30 1,25 1,15 1,30 1,20 1,35 1,25
7 IIporno3upoBanue onTUMAJBLHON padoueii yacToTsl (OPY)

OnTtumansHas pabouas gyactota (OPY) (Pekomenmanms MC3-R P.373) ouenuBaercs yepes padbouyro MITY ¢
WCTIONb30BaHNeM KoaduimenTa mpeodpazoBanus Fi, koTopsiii mpuaIMaeTcs paBHbM 0,95, ecrin oCHOBHAA
MITY s Tpaccel onpenensercs monoi E wmu F1, u 6epercs uz Tabmuipt 2 Pekomennanmu MCO-R P.1239,
eciu ocHoBHast MITY i Tpaccel onpeaenseTcs moaoit F2.

8 IIporno3upoBanue Haubdosee npumMeHuMoii yactorol (HITH)

HITY (Pexomennarust MCO-R P.373) ouenuBaetcs uepes padouyro MITY ¢ ucnonb3oBanneM ko3 GuiimeHTa
npeoOpazoBanusi Fi, koTopblfi ycraHaBnuBaeTcs paBHbIM 1,05, eciau ocHoBHas MIIU s Tpaccel
onpexaensiercst Mogoi E nim F1, u 6epercs u3 Tabnuubl 3 Pekomennanmu MC3-R P.1239, ecim ocHOBHas
MITY nns Tpackl onpeaensercs Mmoaon F2.

9 KomnsloTepnas nporpamma

[Ipouenypa, omucanHas B HacrosimeM [IpunokeHnH, peaan3oBaHa B BHJIE KOMIBIOTEPHOW MPOTpamMMBbI
MUFFY, koropas Mo3BOJIIET NMPOTHO3MPOBATh AJIS JAHHOW TPacchl paclpOCTPAHEHUs, MecsAlla W 4YUCIa
COJIHEYHBIX maTeH ocHOBHYIO MITY, paGouyio MITH u onTHManbHyt0 pa0odylo 4acTOTy B 3aBUCHMOCTH OT
BpPEMEHHU CYTOK.

IIpunoxenune 2
IIporHo3upoBanue TPACKTOPHH JIy4a

JIyis yIpoIIeHHON OLEHKH TPACKTOPUM HAKJIOHHO MAJAlONIUX Jy4ed MOXHO MPEANONIOKUTh, YTO OHHU
oTpaxkaroTcs oT 3)(HEKTUBHOM MIIOCKOCTH 3epKalia, Paciio0KeHHOTo Ha BbIcoTe hy.

A UMeHHO:
x =foF2/foE Ha = 1490 —
M(3000)F2+ AM
e AM = 0,18 N 0,096 (R, —25) ,

y-14 150

a y = Xwm 1,8, B 3aBUCIMOCTH OT TOTO, KaKas M3 BEJIHMYHUH OOJIBIIIE.



rac:

b)

rac:

c)
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Ha x> 3,33 ux,= f/foF2 > 1, rue f — wacrora, onpenensronas UIMHY BOIHEL:

hr
h

h mmu 800 kM, GepeTcst MEHBIIAs U3 BEINYHH,
Ar + Bi1242mmaBina=>0

A1 + Bi B IpoTHBHOM cilyyae

3mech: A = 140 + (H — 47) Ex

rac:

Bi =150 + (H — 17)F1 — A
E: = — 0,09707 x> + 0,6870 x> — 0,7506 X + 0,6

F1 TakoBo, 4TO:

— 1,862 X; + 12,95 x> — 32,03 x? + 33,50 x, — 10,91 mpu X < 1,71
1,21 + 0,2 % mpu X > 1,71,

F1
F1

a MEHAETCA B 3aBUCUMOCTH OT paccTodaHus d 1 30HbBI MOJITYAHUSA ds CJICOYIOIIUM o6pa30M:
a=(d-d)/(H + 140),
ds = 160 + (H + 43) G

G =- 2102 X} + 19,50 x> — 63,15 X? + 90,47 X — 44,73 mpu X < 3,7
G = 19,25 mpu Xr > 3,7.

Haax>333ux<1

hr
h

h wr 800 kM, OepeTcst MeHbIIIast U3 BEIUYHH,
Ay + sz):UIS[Bz >0

A; + B2 B mpoTtuBHOM ciyyae

3mech: A = 151 + (H — 47) E;

B =141 + (H-24) F, — A;
E> = 0,1906 Z2 + 0,00583Z + 0,1936
F, = 064522 + 0,883Z +0,162,

rie: Z = X wma 0,1, B 3aBUCUMOCTH OT TOrO, Kakas BelquuyuHa Ooyiblne, a b Mensercsa B
3aBUCHUMOCTH OT HOPMHPOBaHHOTO paccTosaus dr, Z u H ciaemyromim o6pazom:
b=-7535df +1575d} — 8834d? — 0378d + 1,

0,115d
rie: i =———— wiu 0,65, 6epeTcst MEHbILAs U3 BEITUYMH.
Z(H +140
Josa x < 3,33

hy = 115 + HJ + U d uium 800 kM, GepeTcst MEHbIIIas BEIMYNHA,

rae:

n

J =-07126y® + 5,863y? — 16,13y + 16,07
U=8x10°(H -80)(1 + 11y?%) + 12 x 10°Hy?>".
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