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IIpenucaosue

Ponp CekTOpa paguocBs3M 3akiodaeTcss B OOECIEUYEeHHH pPalMOHAIBHOTO, CHpaBeinBOro, 3ddexkTtuBHOro u
9KOHOMHYHOTO HCIOJIb30BaHUS PAMOYaCTOTHOIO CIIEKTpa BCEMH CIIy)KOaMHU PaJvOCBSI3H, BKIIOYAs CITyTHHUKOBBIE
CIIy’KObl, WM TIPOBEJACHMHM B HEOTPAaHMYEHHOM 4YacTOTHOM [Mara3oHe MCCIICAOBaHUM, Ha OCHOBAaHWMHM KOTOPBIX
MIpUHUMAIOTCs PekoMenaanuy.

BcecemupHble M pernMoHaNbHBIE KOH(EPEHIMHM pPAaguoCBs3M M accaMOlieM pajuoCBS3M  TPH  HOAJEPIKKE
HCCIIeI0BATEIBCKUX KOMUCCHH BBITTOHSIOT PErIaMeHTapHYI0 M HoMuTHYeCKy o GyHKIun CeKkTopa painocBs3u.

HoauTnka B 00J1acTH PaB HHTEJLIEKTYaJIbHOI codcTBeHHOCcTH (ITUC)

TTomutuka MCD-R B oGmactu IIMC wm3naraercs B oOmieid marentHod mnomuthke MCO-T/MCO-R/MCO/MOK,
ynomuHaemod B Ilpunoxenumn 1 x Pesomommun 1 MCO-R. ®opmbl, KOTOpble BiIaAeibliaM MaTEHTOB CIEAYET
WCIIOJIB30BATh JUISL TIPEJCTABJICHHUS MATEHTHBIX 3asBICHUN M JEKJIapanuid O JMIEH3UPOBAaHUH, NPEICTABIECHBI MO
agpecy: http://www.itu.int/ITU-R/go/patents/en, Tae Takxke comep:karcss PyKoBoAsIIie MPHHIUIBI MO BBIIOTHEHUIO
obmreit marenTHOI otk MCO-T/MCO-R/MCO/MIK u 6a3a nanHbIX mateHTHOH nHpopManuun MCO-R.

Cepuu Pexomenganuii MCI-R

(ITpencTaBieHsI TaKke B OHJIAWHOBOM (hopme 1o aapecy: http://www.itu.int/publications/R-REC/en.)

Cepus HaszBanue

BO CIyTHUKOBOE paJHiOBEIIaHue

BR 3anuce IS MPOU3BOJICTBA, APXUBUPOBAHUS M BOCIIPOU3BEICHHUS; TUICHKH JIJIS TEIICBUICHUS
BS PangmoBemarensHas ciayx0a (3ByKoBasi)

BT PangmnosemarensHast ciyx0a (TeIICeBU3MOHHAS)

F OuKcupoBaHHAs CIyx)0a

M [MoaBrKHAsT CITyTHUKOBASI CITY)K0a, CIYTHUKOBAS CITy»k0a pagrioonpeieeHus,

JIFOOMTENIbCKAs CITyTHUKOBAs cny>i<6a 1 OTHOCAIIHECA K HUM CITyTHUKOBBIC CJIy)K6LI

P Pacnpocrpanenue paanoBoJIH

RA Panuoactponomus

RS CucTeMbl TUCTaHIIMOHHOTO 30HIUPOBaHUS

S OuKcHpoBaHHAs CITyTHUKOBAs CIyxk0a

SA Kocmuueckue npuMeHeHHs: ¥ METEOPOJIOTHs

SF CoOBMECTHOE MCTIOIB30BaHUE YaCTOT U KOOPAMHAI MEXKITy CHCTEeMaMH (PHKCHPOBAaHHOMN
CIIyTHHUKOBOH CITyOBI 1 (PMKCHPOBAHHON CITY>KOBI

SM VYpasiieHHE UCTIOIb30BaHUEM CIIEKTPa

SNG CryTHUKOBBIH cOOp HOBOCTEH

TF Ilepenauya curHanoB BpEMEHU U STAJIOHHBIX YaCTOT

\% CroBaps U CBSI3aHHBIE C HUM BOIPOCHI

Ilpumeuanue. — Hacmoswas Pexomenoayus MCO-R  ymeepocdena Ha aHeIULCKOM —53bIKe 6

coomsemcmeauu ¢ npoyedypot, uziodxicennou 6 Pesomoyuu 1 MCO-R.

Dnexmponnas nyoauxayus
Kenena, 2010 r.
© ITU 2010

Bce npaBa coxpanensl. Hu onHa u3 yactel JaHHOW ITyOJIMKAIMU HE MOXKET OBITH BOCIIPOM3BEICHA C ITOMOIIBI0 KAKMX
661 TO HH OBLIO CpesICTB Oe3 MpeIBapUTEIbHOTO MMCEMEHHOT0 paspemenus MCDO.
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PEKOMEHJALIMA MC3-R P.533-10

Metoa asst IPOrHO3UPOBaHUs padounx xapakrepucTuk BU-nunumit™ ™

(1978-1982-1990-1992-1994-1995-1999-2001-2005-2007-2009)

Cdepa npumeneHus

B HacTosimeit PexomeHnanmy npeacTaBieHbl METOABI U IPOTHO3UPOBAHUS JAOCTYIHBIX YacTOT, YPOBHEH
CUTHalla W ToKazaTeleid HaaexxkHocTH BU-cucreM Kak ¢ aHAJIOrOBOHM, Tak W ¢ IU(POBO Momyssmuei,
YUUTBIBasl HE TOJIBKO OTHOILIEHHE CUTHAII/IIYM, HO TaKKe M O)KHMJaeMble BpEMEHHOE U YaCTOTHOE PaCCEsHUS
KaHaua.

Accambies pagunocssizu MCO,

yuumuléas,

a) 4yTo comocTaBieHue ¢ bankoMm gaHHeix D1 MCO-R mnokasano, 4To METOJ], ONHCHIBAEMBIH B
[punoxxkenun 1 Hacrosimield Pexomennmanuu, cpaBHUM 10 TOYHOCTH C JAPYTUMH, OoJjiee CIIOKHBIMU
METOaMH;

b) YTO JAJS MPAKTUYECKOT0 MCIOJIB30BAHMS JAHHOTO MeToAa HeoOxonaumma uHpopMaius o pabouux
XapaKTePUCTHKAX MEPEIAOIINX U IPUEMHbIX aHTEHH !,

pekomenoyem,

1 9T0OBl U NPOTHO3UPOBAHMS PACIPOCTPAHEHHUs] MPOCTPAHCTBEHHOW BOJHBI B IOJIOCE YacTOT
ot 2 1o 30 MI'r mcrionb3oBanachk nHpopMarus, coaepxaiasics B [Ipunoxenun 1;

2 4T00Bl aaMuHHCTpau 1 MCD-R NpUIOKUIN YCHIHS K YIYYIICHHIO METOIOB MPOTHO3UPOBAHUS
IUIS TIOBBILICHUS SKCIUTyaTallHOHHBIX BO3MOXKHOCTEH U TOUHOCTH.

Ipunoxenue 1

COIEPXAHUE
1 BBenenue
Yactb 1 — JfocTynmHOCTH 4acTOT
2 Pacnionoxenue KOHTPOIBHBIX TOYEK
3 OcHoBHas U pabovasi MaKCUMaJIbHBIE PUMEHUMBIE YaCTOTHI
3.1 OcCHOBHBIE MaKCHMaJIbHBIE IPUMEHUMEBIE YaCTOTHI
3.2 Kputnueckas gacrora cinos E (foE)

Kommerotepnass nporpamma (PEKS533), kacaromiasicsi mporeqyp NpPOTHO3MPOBAHUS, ONMCAHHBIX B HAcTOsAIIEH
Pexkomennmarnu, moctynHa B Toi yactu BebO-caiita MCD-R, koropas orHocuTcs k 3-if McciiemoBaTenmbckoi
KOMHCCHU TI0 PAJHOCBS3H.

k3k
IHpumeuanue Cexpemapuama BP — B ¢despane 2008 roma Ha ctp. 1, 3, 18 u 23 (ypaBHeHme B . 3) TEKCTa Ha
AHTJIMICKOM SI3bIKE OBUTH BHECEHBI PEIaKIIMOHHBIC UCIIPABICHUS.

I MCD pacnonaraer nompo6Hoii MHpOpMaLMeil 0 XapaKTepUCTHKAX AHTEHH C COOTBETCTBYIONIEH KOMITBIOTEPHOM
MporpamMMoii; aist 6osee noapoOHOro o3HakomieHus cM. Pexomennannio MC3-R BS.705.
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33 OcHoBHast MIIY crnos E
34 XapaxkTepucTuku cios F2
3.5 OcnoBnas MIIY cros F2
3.5.1 Mopapl HU3LIEro nopsaKa
35.1.1 Tpacchl IPOTIKEHHOCTBIO 10 gy (KM)
35.1.2 Tpaccel IPOTAKEHHOCTBIO 6051e€ dy101 (KM)
352 Mopp! BeICIIEr0 MOPsiKa (Tpacchl MPOTHKEHHOCTHIO 10 9000 kM)
3521 Tpacchl IPOTIKEHHOCTBIO 10 gy (KM)
3522 Tpaccel IPOTAKEHHOCTBIO 6051e€ dy10 (KM)
3.6 BeposiTHOCTB 0OecrieueHns HOHOC(EPHOTO PACIPOCTPAHCHUS B TCUCHHUE MeCsIa
3.7 Pa6ouas MITY s tpaccer

4 MakcumalibHas 9acToTa dKpanuposanus ciios E (f;)

Yacrtp 2 — MennaHHOE 3HaUYCHHUE HAIpsA>KEHHOCTHU MOJIA HpOCTpaHCTBeHHOﬁ BOJIHBI

5 MenuanHoe 3HaYE€HHE HANPSHKEHHOCTH MO IPOCTPAHCTBEHHON BOJTHBI
5.1 VYroa mecta
5.2 Tpacce! mpoTspkeHHOCTRIO 10 7000 KM
5.2.1 PaccmarpuBaeMble MOJIbI

522 OnpezaeneHue HaNPsLKEHHOCTH OIS
5.3 Tpaccel npoTsbkeHHOCTHIO 6osiee 9000 kM
5.4 Tpaccet ot 7000 mo 9000 kM

6 MG,Z[I/IaHHaH HOMUHAaJIbHAasi MOIITHOCTb HAa BXOZC MPUCMHHKA

Yactp 3 — [Iporao3upoBanue padodnX XapaKTEPUCTHK CUCTEMBI

7 Mecsynast MeTuaHa OTHOIICHUS cUTHAN/TyM (S/N)

8 HanpspkeHHOCTh 1MOJIi MPOCTPAHCTBEHHOW BOJIHBI, HOMHHAJIbHAS MOLIHOCTH CHUTHAJIa Ha
BXOJIe IPUEMHHUKA U OTHOWIECHUS S/N Ui IpYTUX MIPOLIEHTOB BPEMEHH

9 Haumensmas npumenumast yactota (HITH)

10 OcHoBnas HanexxHocTs TuHUK (OHJI)

10.1 HanexHnocTs cucteM ¢ aHANOroBOW MOAYJISIUEH

10.2  HapexHocTh cucteM ¢ nU(POBOH MOIYIISALUEH, YUUTHIBas BpEMEHHOE U YaCTOTHOE
paccesiHie NOJy4YeHHOTI0 CUTHaNa

10.2.1  IIapameTpsl CUCTEMBI

10.2.2  BpemeHHas 3ajiepxKa

10.2.3  IIpomenypa HaaeKHOCTH IPOTHOZUPOBAHUS
10.3  TpomocdepHoe paccesiHHE Ha IKBATOPE

Homomaenne 1 k [Ipunoxenuto 1 — Moxens s TpormochepHOTo paccesHus Ha 3kBatope BU curnamon
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1 BBenenue

B nmamHOW mpomemype MPOTHO3UPOBAHUS HCIONB3YETCS aHAIM3 TPAGKTOPUH Jyda s Tpace
NPOTSDKEHHOCTHI0 10 7000 KM, ONMUCAHUE CIOXKHBIX MOJ IyTEM AMIIUPUUECKON alMpPOKCUMAIUU JaHHBIX
M3MEPEeHHI IS TPACC MPOTHKEHHOCTHIO cBbiie 9000 KM W Tiamkas WHTEPIOJSAIUS BEIMYHH, TIOTYYSHHBIX
C TIOMOIIIBIO JIBYX Ha3BaHHBIX METOMAOB, JIJis1 Tpacc MpoTsixeHHOCTHI0 0T 7000 10 9000 kM.

OrneHeHbl 3HAYCHUS MECSYHOM MeamaHsl oOcHOBHOM MIIY, HampsokeHHOCTH TOJS — Majaromiei
MPOCTPAHCTBEHHOI BOJHBI M HOMHHAJIBHON MOIIHOCTH Ha BXOJI€ MPUEMHHKKA, MOCTYMAIOLIEH ¢ MpUEeMHON
AHTCHHBI, paboTaroIe 0e3 moTephr W WMEoIIel 3amaHHbB kKodddumuent ycwieHus. JlaHHBIE MeTon
BKJIIOYAET OIICHKY IMapaMeTpoB (DYHKIMM Tepeiayvd KaHaja IS HMCIOJIh30BaHUS IMPH MPOTHO3UPOBAHUHU
paboumMx XapaKTepUCTHK IM(PPOBBIX cucTeM. [IpencTaBieHbl METOABI IS OLEHKH HAaJCHKHOCTH IJTUHUH.
[IpoBenena cranmapTU3aus YpOBHEW CHTHaja Ha OCHOBe OaHKa AaHHBIX u3Mepernnii MCD-R. Meron
TpeOyeT ompeAesieHrus psaaa XapaKTEPUCTUK HOHOCHEPHl M IMapaMeTpPOB PacHpOCTpaHEHHUS PaTUOBOIH B
yKa3aHHBIX "KOHTPOJIbHBIX TOYKax'.

B skBaropuanbHBIX paiioHaX B BEUEPHUE 4Yachl (IO MECTHOMY BPEMEHM) B pe3yjbTaTe HOHOC(EepHOH
CTPYKTYpHOH HECTaOMJIBHOCTU paiiOHa, KOTOpas B JJaHHOM METOJE B IIOJHONW Mepe HE YUYUTHIBAETCS,
BO3MO’KHBI HCKKEHHS B IPOTHO3UPYEMBIX pe3ybTaTax.

Yacts 1

JJocTynIHOCTH YacToT

2 Pacnoso:keHne KOHTPOJILHBIX TOYEK

[Ipenmonaraercsi, 4TO pacHpOCTpaHEHHE IPOUCXOAUT MO Tpacce OONBIIOr0 Kpyra MeEXAYy TOYKaMu
pacroyioKeHus mepefaTurka U mpueMHuka nocpeactBoMm E-mon (Ha paccrosHusx mo 4000 kM) u F2-mon
(Ha Bcex paccTosiHHSIX). B 3aBHCHMOCTH OT MPOTSKEHHOCTH TPAacChl U OTPAKAIOMIETO CJIOS KOHTPOJIHHBIE
TOUYKH YCTaHABJIMBAIOTCS B COOTBETCTBUM C TaOMIeH 1.

3 OcHoBHAA U paﬁoqaﬂ MAaKCUMAJIbHBIC MIPUMEHUMBIEC YaCTOTbI

Onenka paboueit MITY, HauBBICIIEel 4acTOTHI, HA KOTOPOW BO3MOXKHA MpHeMieMast paboTa pajHoCiTyKObl,
MPOBOJUTCSA B JIBa 3Tara: MEPBbIM COCTOUT B OlleHKE OCHOBHOM MITY ucxos U3 pacCMOTpEeHHS MapaMeTpOB
noHoc(hepbl, a BTOPOH — B OMNpElCNICHMH TONPABOYHOTO KOX(PQHIMEHTA [UIs y4yeTa MEXaHH3MOB
pacmpocTpaHeHHs Ha 4acToTax Bbllle ocHOBHOU MITY.

3.1 OcHOBHBbIE MAKCUMAJIbHbIE IPUMEHUMbIE YaCTOThI

OcHoBubie MITY paznudHBIX MO PaCIpOCTPAHCHUS OICHUBAIOTCS YEPE3 COOTBETCTBYIOIINEC KPUTHICCKUE
4acTOTHl MOHOC(EPHOTO CJIOS M C MOMOINBI Kod(dduimeHTa, xapakTepu3yroIero JinHy ckadka. Korma
paccmarpuBatotcs 06e mozpl, E u F2, Hanbonbmas 3 nByx ocHoBHbIX MITU E-mozast 1 F2-Monbr HU3Iero
nopsiika f1aer ocHoBHyr0 MITY 1uis Tpaccel.

3.2 Kputnueckas yacrora cjosi E (foE)

Mecaunoe MenuaHHoOe 3HaueHue 4yacToThl fOE oreHuBaercs B coorBercTBUM ¢ Pexomenmanmein MCD-R
P.1239.
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TABJIMLIA 1

PacnoJioxkeHue KOHTPOJILHBIX TOYEK /s onpeneaenusi ocHopuoii MITY,
IKpPaHUPOBaHuA c10oeM E, BLICOT 3epKaJbHOI0 0TpasKeHUs
10 TPAEKTOPHHM JIy4a U HOHOC(EPHOro NMOIJIOLIeHUs

a) OcuoBnast MITY u cooTBeTCTBYIOIIast SIEKTPOHHASI THPOYACTOTA

IIporszkeHHoCTH TPacesl, D E-Moab1 F2-Mob1
(xem)
0<D <2000 M M
2000 <D <4000 T+ 1000, R—1000 -
2000 <D <d,, M
D>d,,. - T+dy/2,R—dy/2

b) DxpanupoBanue cioem E

IIporsizxkenHocTH TPacewl, D F2-Mob1
(xm)
0<D<2000 M
2000<D <9000 T+1000,R—-1000

C) BricoTst 3€PKAJIBHOI'O OTPAXKCHUS 10 TPACKTOPHUHU JIyda

IporsxennocTs Tpacesl, D F2-momnt
(xem)
0<D<dy, M
oy <D <9000 T+dy/2,M,R—dy/2

d) HonocdepHoe norionieHue 1 COOTBETCTBYIONIAs IEKTPOHHAS THPOYACTOTa

IIpors:keHHOCTH TPacewl, D

(M) E-moab1 F2-Mmoab1
0<D <2000 M M
2 000 <D <4000 T+ 1000, M, R—1 000
2000 <D <d,,, - T+ 1000, M, R—-1000

e <D <9000 - T+1000,T+dy/2,M,

R—dy/2,R—1000

M: CpeIHss TOUYKa TPacchl

T: TOUKA PaCIIOJIOKCHUS NepeaTuruKa
R: TOYKA PACTIOIOKEHUS MPUEMHHKA
d

max:  MAKCHMallbHas JUIMHA cKauka F2-mozbl
dy: JUIMHA CKAuKa MOJIbI HU3IIETO MOpsIKa
PaccrosiHns 1aHbl B KWJIOMETPaX.

3.3 OcnoBnas MIIY caoa E

UYacrota foE onpezenseTcs B KOHTPOJIBHBIX TOYKAX, yKa3aHHBIX B Ta0uuIe 1a); i Tpacc MPOTSHKEHHOCTHIO
2000—4000 km Oepercst MeHblmee 3HadeHwe. OcHoBHas MIIY n-ckaukoBodt E-momsl

Ha Tpacce
MMPOTSA)KCHHOCTBIO D OIPEOCIACTCA KaK:

nE(D)MIIY = foE - seci,, (1)

re ijjo — Yrojd TaJeHHus Ha BBICOTE TOYKH 3epPKaTbHOro oTpakeHus 110 KM B cpemHel TOUKe CKauka,
umeroniero juny d = D/n.
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OcnoBHas MITY cnost E st tpacest — ato Benmmunaa E(D)MITY mnst E-Moer HU3IIeTo mopska.

34 Xapakrepuctuku cjaos F2

UncneHHbIE BRIPaKEHUS! MECSYHBIX MEJHAaHHBIX 3HaYeHUI noOHOC]epHbIX XapakTepucTuk foF2 u M(3000)F2
UIS 3HAYEHUNW HHIAEKcAa COJMHEeYHOM akTUBHOCTH R;p=0 m 100 m a1 Kakaoro Mecsia B3STHl U3
Pexomennanuu MCD-R P.1239, rne marauTHOe moje orneHuBaeTcs Ha BeicoTe 300 kM. JlaHHBIE BhIpaXKeHUs
WCTIONB3YIOTCS JJISl OTPEACIICHHs 3TUX BEIHYUH ISl TpeOyeMbIX 3HaUe€HUI BPEeMEHU U KOHTPOJIBHBIX TOUYEK,
yKazaHHBIX B Tabmuie la). s mpeobnamatonux 3Ha4eHWH wHAeKkca Mexay R, =0 u 150 mpoBomutcs
JMWHEHHAs WHTEPHOJANNA Win dKcTpanoisnus (cM. Pekomenmaruio MC3-R P.371). Ilpu Gomnee BBICOKOM
COJIHEYHOU aKTHUBHOCTH R}, cuuTaercs paBHbIM 150, HO TonbKO mist foF2.

35 OcunoBnasa MIIY cjon F2
3.5.1 Moab! HU3LIEro NOpPsiAKA

3.5.1.1 Tpacchbl NPOTKEHHOCTHIO 10 d,,, (KM)

[opsimok ny HU3MIEH MOJBI OMpPENENIeTCs TeOMETPHUECKAM CIIOCOOOM C ITOMOIIBIO BBICOTHI 3€PKAIBHOTO
OTpakeHusl, /1,, B KOHTPOJIBHOH TOYKE, PACIIOI0KEHHON B CEpeANHE TPACCHI, C HCITOIF30BaHNEM YPAaBHEHUS:

1490

=———— — 176 km wim 500 kM, OepeTcsi MEHbIIAs U3 BEJIUYHH. (2)
M(3000)F2

r

st atoit Mmonbl ocHoBHAss MIIY cmost F2, xotopast siBisieTcst Takxke ocHoBHOM MITY ciost F2 mms Tpaccsr,
BBIUUCIISICTCS CIICAYIONIUM 00pa3oMm:

C d
n,F2(D)MIIY = {H( d ](B—l)]fthf—H[l——], (3)
C3000 2 dmax
rae:
fu: onexTpoHHas rupouyacTora Ha BhIcoTe 300 kM, ompenensgemMas B KaKIOW W3
COOTBCTCTBYIOIINX KOHTPOJIbHBIX TOUCK, YKA3aHHBIX B Ta6n1/1ue la)
Cd=0,74—-0,591 Z - 0,424 Z* - 0,090 Z° + 0,088 Z* + 0,181 Z° + 0,096 Z°, 4)
rne Z=1-2d/ d.
Ayax = 4780 + (12 610 + 2140 / x* — 49 720 / x* + 688 900 / x°) (1 /B — 0,303) (3)
2 . 7,854
B =M(3000)F2 — 0,124 + [[M(3000)F2]° —4] - | 0,0215 + 0,005 sin ~1,9635 ||, (6)
X
rae:

d= D/ngu d,,. BRIpOXECHBI B KHIOMETPaX
Cs000:  3HaueHMe Cy qaa D = 3000 km
x = foF2/foE, nnm 2, 6Gepetcs OonbIias u3 BeIMYHH.

Yacrora foE BbIumcsercs, Kak OMUCaHo B 1I. 3.2.
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3.5.1.2 Tpacchbl NPOTAKEHHOCTHIO 00J1ee d,,,, (KM)

3a ocHoBHy0 MITY Mol 7y F2(D)MITY Husiero nopsiaka Ass Tpacchl MPOTSHKEHHOCThIO D MPUHUMAETCs
HauMeHblnee u3 3HaueHuit F2(d,,,,)MIIY, onpeaeneHHbIX ¢ MOMOIIBI0 ypaBHeHHS (3) B BYX KOHTPOJIBHBIX
TOYKaX, YKa3aHHBIX B Ta0nuie 1a). DTa BeanunHa SBIseTCS Takke ocHoBHOW MITY mist Tpaccer.

3.5.2 Moasl BbIcHIEro nopsiika (Tpacchbl NPOTSKEHHOCTHIO 10 9000 kM)

3.5.2.1 Tpacchbl NPOTAKEHHOCTHIO 10 d,,, (KM)

OcuoHass MIIY cmos F2 nmns n-ckadukoBOW MOIBI ONpEneseTcss C ToMoIIsio ypaBHeHHi (3)—(6) B
KOHTPOJIBHOM TOYKE, PacIONIOKEHHOM B CEpeIMHE TPACChl U yKa3aHHOW B Tabiuile 1a), mpu IJIMHE CKauka
d=Dln.

3.5.2.2 Tpacchl IPOTAKEHHOCTHIO 00J1ee d,,,, (KM)

OcHoBHass MIIY cnos F2 gng m-ckaukoBOoil MOABI BbIpaxkaercs dvepe3 BenuuuHy F2(d,,)MITY u
MaciTaOHbI KO3 PUIUEHT pacCcTOAHUM, 3aBUCALIMA OT JUIMHBI CKAa4KOB, COOTBETCTBYIOLIMX
paccMaTpuBaeMOi MOJie 1 MUHUMAJIbHO BO3MOKHOMY HOPSIIKY MOJIBL.

n F2(D)MIMY = F2 (dye)MIIY - M,/ M,,,, @)

rae M, / M, BEIBOAUTCS U3 ypaBHEHHs (3) CIEAYIOMMM 00pasoM:

M,  nF2(d)MITY

n

M,  nF2(D)MITY

(8)

BriOupaercss HavMeHbIIAs W3 BEJIWYHMH, BBIYUCISEMBIX B JIByX KOHTPOJIBHBIX TOYKaX, yKa3aHHBIX B
tabnuie 1a).

3.6 BepositHocTh 06ecnieueHnsi HOHOCGEPHOI0 PACIPOCTPaHEHHS B TeUeHUEe Mecsia

B HEKOTOpPBIX ciydasx MOXKET OBbITh JAOCTATOYHO CHPOTHO3HPOBATH BEPOSTHOCTh HAIUYHUS JOCTATOYHON
HWOHW3aIMK Jisi O0eclieueHusl paclpoCTpaHeHHs] Ha Tpacce, HE YUYHTHIBas XapaKTEPHCTHKH CUCTEMBI U
AaHTEHHBI, a Takke TpeOoBaHMs K pabodnM xapaKTepuCcTHKaM. B Takux ciaydasx HEOOXOIUMO YCTaHOBUTHh
BepOSITHOCTH npeBbimennst MITY paboueit wactotsl. B paznenax 3.3 u 3.5 BbIlIe npeacTaBieHbl MeIUaHHEBIE
3nauenust MITY(50) nnsa pacnpoctpanenus E u F2.

Hus F2-mop oTHOIeHWe HUXHEH nerwiy, o;, MITY, npessitienHoe B TeueHue 90% nuelt mecsa, MITU(90),
Kk MITY(50), npencraBneno B Tabmuie 2 Pexomenmarmu MCDO-R P.1239, B Buae ¢GyHKIHOHATBHON
3aBUCUMOCTH OT MECTHOT'O BPEMEHU, IMIMUPOTHI, CE30HA U YUCJIA COTHEUHBIX MATECH.

Hua crmydaeB, korma pabodass gactora, f, MeHbine MITY(50), BeposTHOCTE obecrieueHnss HOHOC(HEpPHOTO
pacnpoCTpaHeHHs OIPEIeIIeTCs CIEAYIONM 00pa3oM:

_ 80
1+ MITY(50)/(f -§,)

F,.,=130

b 6o = 100, B 3aBUCUMOCTH OT TOTO,

KaKoe 3HAYCHHE MCHBIIIE. 9)

OtHouienne BepxHel aenwnw, o,, MITY, npeBbiienHoe B Teuenue 10% nueir mecsa, MITY(10) k MITU(50)
npencrarieHo B tadmuie 3 Pexomenmaruu MCO-R P.1239, B Buje (QyHKIMOHAILHOW 3aBUCUMOCTH OT
MECTHOT'O BPEeMEHH, IUPOTHI, CE30HA ¥ YUCIIA COTHEUHBIX IIATEH.

st cimydaes, korma pabodas dactota, f, 6ombeme MITU(50), BepoATHOCTH obecrniedeHuss HOHOC(HEPHOTO
pacrpoCcTpaHeHUsl ONPENENAETCS CIESAYIONINM 00pa3oM:

80
F . = ~30
7o 14 £ /(MITY(50)- 8, )

6o = O, B 3aBUCHUMOCTH OT TOTIO,

KaKoe 3Ha4YeHHE OOJIbIIIE. (10)
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B ciayuyae E-mon momxonsmme xo3pumueHTs AN MHTEPACHMIBHOTO pa3Maxa coctasisatoT 1,05 u 0,95,
COOTBETCTBEHHO.

Pacnipenenenue paboueii MITY B 3aiaHHBIA Yac B TEYCHUE MECSIAa MOXHO IMOJYYHThH ITyTeM MPUMCHECHUS
pacrpeneneHus, IpeICcTaBICHHOro B 1. 3.6.

[Ipumute k cBenenuro, uro padboune MITY, mpessiaemelie B Teuenne 90% u B Teuenne 10% anei mecsa,
OTPEICTSAIOTCS KaK ONTUMAaJIbHAs padoyasi 4acTOTa M MAaKCUMAJIbHO BO3MOXHAs YacTOTa, COOTBETCTBEHHO.

3.7 Padouas MIIY gas Tpaccsl

Pabouass MITU mns tpacchl sBisiercst HanOoubmied u3 padounx MITY mis F2-moxm m pabounx MITY mos
E-mon. B3anmocBsizp mexay paboueid u ocHoBHOH MITU Oymer 3aBUCETh OT XapaKTEPHUCTHK CHCTEM W
AQHTEHHBI, a TaKkKe OT Treorpaduveckux W APYTHX YCIOBHM Ha BCEW MPOTSHKEHHOCTH TPACChl, M OJDKHO
OTIPENEIATHCS UCXOAS U3 UMEIOLIErocsl MPAaKTHUECKOrO OMBITAa B 00JIACTH PabOYMX XapaKTEPUCTHK JIMHUU.
B ciydae, koraa Takoi onmeIT 0TCYyTCTBYET, Ui F2-Mon paboyas MITY = ocroBnas MIIY. R,,, rae BeauyrHa
R,, npusenena B Tadnuue 1 Pexomengaiun MCO-R P.1240. Jina E-mon pa6ouas MIIU paBHa OCHOBHOM
MITY.

Onenka paboueit MIIY, mpessiennoit B teuerne 10% u 90% mHEH, ompenenseTcs MyTeM YMHOXKEHHS
MenuaHHoOi paboueit MIIU Ha cooTBercTByromye Ko3QOUIMEHTH, yKazaHHble B Tabmumax 2 W 3
Pexomenmaniun MCO-R P.1239 B ciiyuae F-mon. B ciiydae E-mon nmoaxopsiiye Ko3pGUIIMEHTHI COCTABIISIOT
1,05 1 0,95, cOOTBETCTBEHHO.

4 MaxkcumaabHasi 4acToTa 3kpanupoBanus cjios E (f)

OkpanupoBanue F2-mon cimoem E paccmarpuBaercs mis Tpace MpoOTShDKEHHOCTBIO a0 9000 kM
(cm. Tabnumy 1b). [lnst pacyera MakcHMMajbHON YacTOTHI SKpaHHPOBAaHHA cliosi Oepercs BenmnunHa foE B
cpemHeld Touke Tpacchl (mia Tpacc Ao 2000 kM) wim Oomblniee 3HadeHWe w3 BeawumH foE B nIBYX
KOHTPOJBHBIX TOYKaX, pacroyiokeHHBIX B 1000 KM OT Ka)XIOro M3 KOHIIOB TPAacChl (ISl Tpacc IIMHHEE
2000 k™).

fs=1,05 foE sec i (11)
pH:
. . | Ry cosA
i =arcsin | ————L |, (12)
Ry +h,
re:
i: yroi mageHus Ha BbIcoTe A, = 110 kM
Ry: panuyc 3emmu, 6371 kM
Ap: yron mecta aist MoJbI ciiost F2 (ompenensiercs u3 ypasHenus (13)).
Yacrtp 2
MennanHoe 3Ha4YeHHe HANPSIGKEHHOCTH MOJIsl IPOCTPAHCTBEHHON BOJIHBI
5 MeauanHoe 3HAYeHHE HANPSKEHHOCTH M0JIs1 IPOCTPAHCTBEHHOI BOJIHBI

[Iporrosupyemasi HaNPsHKEHHOCTD TOJS SABIISETCS MECSYHBIM MEIMAaHHBIM 3HaYeHHEM, B3SATHIM IO BHIOOpKE
U3 Bcex JHed Mecdma. Ilponeaypa NpOrHO3UpPOBAHUS COCTOUT M3 TpEX dYacTed, B 3aBUCUMOCTH OT
MPOTSHKEHHOCTH TPACCHI.
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51 YroJa mecta

VYron mecTa, KOTOPbIM NPUMEHUM JIJIs1 BCEX YaCTOT, BKJIKOYAsi YACTOTHI BhIllle ocHOBHOW MITY, onpenensercs
CIIEAYIOIINM 00pa3oM:

A =arctan | cot d __K cosec d , (13)
2R, Ry +h, 2R,

rae:
d: nnWHA cKayKa 71-CKauyKOBOM MOJIBL, TIOydaemas Kak d = D/n
h,: SKBHUBaJIEHTHAs BBICOTA IJIOCKO-3€PKAJIBLHOIO OTPAKEHHS
s E-mon A, =110 km
s F2-mox h, sBnsercst pyHKIMEH BpeMeHU, MecTa U [UIMHBI CKayKa.

BricoTa 3epkaibHOTO OTpaxkeHus it F2-Mombl, /,, pacCUYUTHIBACTCS CIACIYIOIIMM 00pa3oM:

x = foF2/foE 74 = 1490 - ,
M (3000)F2 + AM
re:
AM = 0,18 N 0,096(R,, —25)
y—14 150
u y=xwumu 1,8, 6epercs Oonblias BeIU4rHA.
a) Hns x> 3,33 ux,=f foF2 > 1, rae f— yactoTa BOJHBIL:
h, = hnma 800 kM, OepeTcs MEHbBIIIasI BEIMINHA, (14)

rue:

h= A, +B,24"° mBiuna=0
= A+ B B IPOTUBHOM Clly4ae
mpu A, =140+ (H-47) E,
By =150+ (H—17) F\, — 4,
E, =—0,09707 x> +0,6870 x> —0,7506 x, + 0,6

F, onpenensiercs kak:

F, =—1862 x! +12,95 x> —=32,03 x? + 33,50 x, —10,91 s x, < 1,71
Fi=121+0_2x, g x> 1,71,
a a 3aBHUCUT OT pacCTOsIHUA dn MW PUHBI 30HBI MOJTYaHU ds CJICAYHOIINM 06pa30M:

a=(d—dy)/(H+ 140),

rae: dy =160+ (H+43) G

G=-2102-x!+19,50- x> —63,15- x> + 90,47 - x, — 44,73 st x, < 3,7
G=19,25 g x> 3,7.
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b) Hnax>333ux.<1:
h, = h wma 800 kM, OepeTcst MeHbIIas BeJTHYHHA, (15)
rae:
h = A2+sz ,I[J'IHBzZO
= A,+B, B IPOTMBHOM ClIy4ae

u Ay=151+(H-47) E,
By =141+ (H-24) F,— A,
E>=0,1906 Z* + 0,00583 Z + 0,1936
F>=0,645 7"+ 0,883 Z+ 0,162,

rae: Z=x,unu 0,1, 6epercs 6oblIas BEIUYUHA, a b 3aBUCUT OT HOPMUPOBAHHOTO PACCTOSHUA df; Z

u H cnexyrommm oOpa3om:

b=-7535-d; +15,75d; —8,834d; —0,3784d, +1,

11
rue: dj = & nin 0,65; 6epeTcs MEeHbINas BEJTUIHHA.
Z(H +140)
c) Jns x <3,33:
h, =115+ HJ + Ud nnu 800 xm, OGepeTcst MeHbIIasl BEJIMUMHA, (16)

npuJ=—0,7126 y* + 5,863 y* — 16,13 y + 16,07
u U=8x10°(H-80)(1+11y>)+12x10° Hy>®

Jlyis Tpacc MPOTSKEHHOCTBIO A0 . (KM) 4, OLICHHBAETCS B CPEJAHEW TOYKE TPACCHL: s OOJee ITMHHBIX
Tpacc ee BEeNHYMHA ONpEJeNsIeTCs BO BCEX KOHTPOJBHBIX TOYKaX, yKa3aHHBIX B Tabmuie lc), a 3areMm
HCIIONIB3YETCSI CpeHee W3 TOMyYeHHbBIX 3HAUCHU.

5.2 Tpaccol npoTszkeHHOCTHIO 10 7000 kM

5.2.1 PaccmaTrpuBaemble MOIBI

PaccmatpuBatorcs mo tpex E-mox (ans tpacc mpotskeHHOCTBRIO 10 4000 kM) 1 o mectu F2-Mon, kaxnas
13 KOTOPBIX YIOBJIETBOPSET CICTYIONTIM CIICIIHATEHBIM KPUTSPHSIM:

- JUTS 3€PKaIbHBIX OTPAXKEHHUH OT BBICOTHI:
— s E-Mon HaunHag oT BBICOTHI /4, = 110 KM;

— qua F2-mon HaumHas oT BBICOTHI h,, ompexaenseMod u3 ypaBHeHus (2), rme M(3000)F2
OIIEHWBAETCS B CpeNHEH TOYKe TpacChl (I TPacC MPOTSHKEHHOCTHIO MO 4 (KM)) WM B
KOHTPOJBHBIX TOYKaX, MPUBEACHHBIX B Tabmuiie 1c), mis kotopsix foF2 mmeer Gomnee HU3KOE
3HaUeHHUE (IS TPACC MPOTHKEHHOCTHIO OT dyg 10 9000 kM),

— E-monbl — Moapl HM3MIEro mopsiaka ¢ JuMHOM ckadka a0 2000 kM, ¥ ciaedyrolue ABE MOJBI
BBICIIIETO TIOPSIIKA;

— F2-mMozap1 — MOJIBI HU3IIETO TOPSIKA C JUIMHON CKadka A0 dyg (KM), ¥ CIEIyIOIIHE MSATh MOJ
BBICIIIETO TIOPSIIKA, I KOTOPHIX MaKCHMajibHas 4acTOTa dKpaHUpOBaHUA ciios E, ompenensemas
COTJIACHO TI. 4, MEHBIIIE pa0bOYEeH YaCTOTHI.
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5.2.2  OmnpenesieHne HANPSIZKEHHOCTH MOJS

s xaxmoil Moabl w, BbIOpaHHOH B I 5.2.1, MEAMAaHHOE 3HAYCHHE HAMPSKCHHOCTH MOJIS OMPEASIIeTCs
KakK:

= 136,6 + P, + + G, +201logf - L, nb(1 MmxB/m), (17)
rue:
f: uyacrora mepemaun (MI'm)
P, momtHocTh mepenatunka (1b(1 kBT))
G, ycuieHWe Tepenarolieil aHTeHHBI I TpeOyemMoro asmmyTa W yria mecta (A) mo
OTHOIIIEHHUIO K U30TPONHOI aHTeHHe (1b)
Ly: morepw OCHOBHOW TIepemaddl MO TPAaeKTOPWUU Jyda I PacCMATPUBAEMOW MOJIbI,
orpeieisieMble Kak:
Ly, = 32,45 4+ 20logf + 20logp” + L; + L,y + Ly + Ly + L. (18)
pH:
p’: BUpTyaJbHasi HAKJIIOHHAS JAITLHOCTD (KM)
sin (d/2R )
=2R 19
P Z“Los A + (d/2R )]} (19)
L;: motepwu 3a cuer nornorienus (1b) A n-cCkauyKoBOW MOJIBI, OTIpeIeIsieMbIe KaK:
k F(v.
. n(l+0,0067R;,)-seci 1 Z o (%) ( fo j 20)
(f+fL) k = F(Xjnoon) foE
pH:
F(y)=cos p (0,881 y ) nnm 0,02, B 3aBUCUMOCTH OT TOTO, KaKasi BEIMYNHA OOJIbIIIE, (21)
rue:
fv=fcosi (22)
u

i: yron nageHus Ha BeicoTe 110 kM
k: KONMYeCTBO KOHTPOJIEHBIX ToUeK (K3 Tabmuip 1d))

f1: cpenHee U3 3HAUEHUH MEKTPOHHOMN TMPOYACTOTHI B KOHTPOJIBHBIX TOUKAX, YKa3aHHBIX
B Tabnuue 1d), BIOJIb MPOJOIBHONW COCTaBISAIONICH MAarHUTHOTO TONS 3eMJIM Ha
BbicoTe 100 kM

Xj: COJIHEUHBIM 3€HUTHBIM YIoJ B j-H KOHTPOJBHOM Touke uiau 102°, B 3aBUCHMOCTH OT
TOro, Kakasi BeJMYMHA MeHbIe. [Ipum pacuere 3TOro mapaMmerpa Y4YHUTHIBAETCS
3aBHCHMOCTb OT BPEMEHH IS CEPEMHBI pACCMaTPUBAEMOT0 MecsIIa

Xjnoon: 3HAUEHUE ); B IOJAEHB 110 MECTHOMY BPEMEHHU
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AT o0n: KOIPOUIMEHT MOTIOMIECHHS B MOJIEHH TI0 MECTHOMY BpeMeHH NpH R, = 0, 3HaUEHUs
KOTOPOT'0 IpUBEIEHB! HA pUCYyHKE | B Buae (YHKUUH OT reorpaguyeckoil MHUpOTH U
Mecsna

i) KO3 UITMEHT MPOHUKHOBEHUS B MOTJIONIAIOIINAN CIOHW, JAHHBIM Ha PUCYHKE 2 B BUJIC
(GYHKIMH OT OTHOIICHHS YKBUBAJCHTHOM YaCTOThI BEPTHKAJIBLHO MAar0Ieii BOJIHEL, f,,
K foE

p: TOKas3areidb JHEBHOTO IMOTJIONICHUS, IPUBEICHHBIA Ha PUCYHKE 3 B BUJC (DYHKIIUH OT
MOIU(UITUPOBAHHOTO MarHUTHOTO HakinoHeHus (cM. Pekomenmannto MCO-R P.1239,
[Ipunoxenue 1) u mecsna.

Ha wacrorax Beite ocHoBHOVW MIIY mornomieHue mo-npexHeMy 3aBUCUT OT YaCTOTHI U PACCUHUTHIBACTCS B
MPEJIOI0KEHUH, UTO TPAEKTOPHUH JIyuel OCTalOTCsl TAKUMHU K€, KaK U1 Ha ocHOBHOM MITY.

L,:

g+

notepu "Beime MITY".

Jlist yacToThl f, paBHOM win HUke ocHoBHOU MITY (f,) nanHOI MOJBL:
L,=0 (23)
Hunst E-mon tipu > f3:

L,=130[r/7) -1 1B (24)

i 81 1b, B 3aBUCHMOCTH OT TOTO, YTO MEHBIIIE.

Hans F2-mox nipu > f:

]1/2

L,=36[(f/f,)—1 1B (25)

M 62 1b, B 3aBUCHUMOCTH OT TOT'O, YTO MEHBIIIE.
CyMMapHBIE TIOTEPH HPU OTPAXKEHUU OT 3€MJI B MTPOMEKYTOUHBIX TOUKAX OTPAKCHUS:

Jl71st n-cKauKOBOM MOJIBI:
L,=2(n-1) b (26)

KO3((GUIIUCHT, YYHUTHIBAIOIIUN aBpOpalIbHbIC W JIPYTHE TOTEPH CHUTHANlA; TPUBEICH B
tabmme 2. Kaxxnoe 3HaueHne onpeaensercss yepe3 reOMarHuTHyo mupoty G, (K ceBepy win
0Ty OT 3KBaTOpa) MU MECTHOE BpeMs ! IJIsl TEOLIEHTPHUYECKOrO IUIOISA C KOOPAUHATAMH
momoca 78,5°c.m. m 68,2°3. 1. B3ATHl CpeaHUE 3HAYCHHUS I KOHTPOJIBHBIX TOYEK,
yKa3aHHbIX B Ta0nuie 1d).

B ceBepHOM mosymiapuu 3MMHHUMHM MECALAMH IPUHSATO CUYUTaTh JeKaOpb—(eBpasb,
PaBHOJICHCTBHE TPUXOAUTCS Ha MapT-Mail W CEeHTIOpb—HOSIOpb, a JIETHHE MECSIBl — 3TO
WIOHBb—aBTycT. JlJI1 I0KHOTO NOJylIapus 3UMHHE M JIETHHUE MECSLBl CIeAyeT MOMEHSThH
MECTaMH.

Hnsa G, <42,5°, L,=0 nb

4lieH YpaBHEHHUs, YUUTHIBAIOMINN 3¢ ekThl pacnpocTpaHeHus MPOCTPAHCTBEHHOW BOJIHBI, HE
BKJTIOUEHHBIE B O3TOT METOJX KakuMM-IMOO JpyruM obOpasom. B Hacrosmee Bpems
pexomeHnayercs 3HaueHue 9,9 nb, nanxoe B 1. 5.2.

[NPUMEYAHHE 1.-Cnexyer OTMETHUTb, 4YTO 3HadeHHE L, 3aBUCUT OT DJJIEMEHTOB MeEToJa
NIPOTHO3UPOBAHUS, TaK 4YTO JIOOBIE W3MEHEHHsS B OJTHUX OJJIEMEHTax OYAyT COIPOBOXKAATHCS
[IEPECMOTPOM 3HAYEHUS L,.



12 Pex. MCJ-R P.533-10

be3 ydera mon, skpaHupoBaHHBIX cioeM E, 3a o0mIyro pe3ylbTHPYIOUIYIO0 3KBHUBAICHTHYIO MEAUAHHYIO
HANPSHKEHHOCTh IMOJII TPOCTPAHCTBEHHOM BONHBIL, E,, NPUHUMAeTCs KBaJpaTHBIH KOPEHb W3 CYMMBI
KBaJpaTOB HaIlpsLKeHHOCTEeH momst it N Moz, rae N BeiOupaeTcs Tak, 4ToOsl oxBatuTh Moasl F2 u E, nns
KOTOPBIX OBUIN CAETaHbl IPOTHO3UPOBAHUS, T. €.:

N
E, =10log,, » 10" AB(1 MKB/). 27)

w=1

J1d IpOTHO3MPOBAaHUS XapaKTEPUCTHUK paboThl cHUCcTeM ¢ MUGPOBON MOAYISIHMEN, AN KaXKAOTO U3 MOJ
VYUTHIBACTCS SKBUBAJICHTHAS MEIMAHHAS HAIPSHKEHHOCTD TOJIS MTPOCTPAHCTBEHHOM BOMHEL, cM. 11. 10.2.

PHCYHOK 1
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= 2007 Y N\ =
2 > s = &\\ e
=N NNNNZ
£ 45 F280= S 360 NN/ -280
D T T Wy (C
N ([ w0 ) )] N
2 L\ LA A I )
225 \ \ \3}\ - - 3'20/ /
g 2 \ \\280\\ N — T // / /
NN A
10 /\ ) 280 \\\
) /] <
. /\_\ | ——~
Mecsi1ipl B c€BEPHOM q o) M A M nu U A C (0] H pil
NOJNyIIapuu 1 A C 16) H I q o) M A M nu

MecsIsl B FO)KHOM

MOy IIApUH 0533-01
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PUCYHOK 2

Koy dpuuuenT npoHNKHOBCHHS B IOIJIOIIAKIINIA ¢JI0MH, ¢, (ffLE
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PUCYHOK 3
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MecsIbl B FOXKHOM
MOy LIapUH 0533-03
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TABJINIIA 2

3nauvenusi L,, yauTeIBaIOIIHE ABPOPATbHBIE U APYTHE MOTEPH cUrHAIOB (1B)

a) JlanpHOCTP Mepenadn MeHbIe mwin paBHa 2 500 kM
MecTtHoe BpeMsl B Cpe/iHeil TOUKe TPacchl, ¢
01<7<04 04<r<07 07<t<10 10<¢<13 13<¢<16 16<1r<19 19<¢r<22 22<¢t<01
Gn

77,5° < Gn 2,0 6,6 6,2 1,5 0,5 1.4 1,5 1,0

72,5°<Gn<77,5° 34 83 8,6 0,9 0,5 2,5 3,0 3,0

67,5°<Gn<72,5° 6,2 15,6 12,8 2,3 1,5 4,6 7,0 5,0

62,5° < Gn < 67,5° 7,0 16,0 14,0 3,6 2,0 6,8 9,8 6,6

57,5° < Gn < 62,5° 2,0 4,5 6,6 1.4 0,8 2,7 3,0 2,0

52,5° < Gn < 57,5° 1,3 1,0 32 0,3 0,4 1,8 2,3 0,9

47,5°< Gn < 52,5° 0,9 0,6 2,2 0,2 0,2 1,2 1,5 0,6

42,5° < Gn < 47,5° 0,4 0,3 1,1 0,1 0,1 0,6 0,7 0,3
77,5° < Gn 1.4 2,5 7,4 3,8 1,0 2,4 2,4 33 P
72,5°<Gn<77,5° 33 11,0 11,6 5,1 2,6 4,0 6,0 7,0 2
67,5° < Gn<72,5° 6,5 12,0 21,4 8,5 4,8 6,0 10,0 13,7 H
62,5° < Gn < 67,5° 6,7 11,2 17,0 9,0 7,2 9,0 10,9 15,0 ;
57,5°< Gn < 62,5° 24 4,4 7,5 5,0 2,6 4,8 55 6,1 e
52,5°<Gn<57,5° 1,7 2,0 5,0 3,0 2,2 4,0 3,0 4,0 Ic{
47,5°< Gn < 52,5° 1,1 1,3 33 2,0 1,4 2,6 2,0 2,6 T
42,5° < Gn <47,5° 0,5 0,6 1,6 1,0 0,7 1,3 1,0 1,3 1]/31
e

77,5° < Gn 2,2 2,7 1,2 2,3 2,2 3.8 4,2 3,8

72,5°<Gn<77,5° 2,4 3,0 2,8 3,0 2,7 4,2 4,8 4,5

67,5°<Gn<72,5° 4,9 4,2 6,2 4,5 3.8 54 7,7 7,2

62,5° < Gn < 67,5° 6,5 4,8 9,0 6,0 4,8 9,1 9,5 8,9

57,5°<Gn < 62,5° 32 2,7 4,0 3,0 3,0 6,5 6,7 5,0

52,5°<Gn<57,5° 2,5 1,8 2,4 2,3 2,6 5,0 4,6 4,0

47,5°< Gn < 52,5° 1,6 1,2 1,6 1,5 1,7 3.3 3,1 2,6

42,5°< Gn <47,5° 0,8 0,6 0,8 0,7 0,8 1,6 1,5 1,3
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TABJIMLA 2 (oxonuanue)
3nauvenusi L,, yauTeIBaIOIIHE ABPOPATbHBIE U APYTHE MOTEPH cUrHAIOB (1B)
b) JlaneHocTh Mepenaun 6oubiie 2 500 km
MecTHO€E BpeMs B CpeiHEN TOUYKE TPacChl, ¢
01<t<04 04<¢<07 07<t<10 10<¢<13 13<¢<16 16<r<19 19<r<22 22<¢t<01
Gn

77,5° < Gn 1,5 2,7 2,5 0,8 0,0 0,9 0,8 1,6
72,5° < Gn < 77,5° 2,5 4,5 43 0,8 0,3 1,6 2,0 4.8 3

67,5°< Gn < 72,5° 5,5 5,0 7,0 1,9 0,5 3,0 4,5 9,6
62,5°< Gn < 67,5° 53 7,0 5,9 2,0 0,7 4,0 4,5 10,0 !
57,5° < Gn < 62,5° 1,6 2,4 2,7 0,6 0,4 1,7 1,8 3,5 M
52,5°<Gn < 57,5° 0,9 1,0 1,3 0,1 0,1 1,0 1,5 1,4 a

47,5° < Gn < 52,5° 0,6 0,6 0,8 0,1 0,1 0,6 1,0 0,5

42,5° < Gn < 47,5° 0,3 0,3 0,4 0,0 0,0 0,3 0,5 0,4
77,5° < Gn 1,0 1,2 2,7 3,0 0,6 2,0 2,3 1,6 P
72,5°<Gn<77,5° | 1.8 2,9 4,1 5,7 1,5 3,2 5,6 3,6 :
67,5° < Gn<72,5° 3,7 5,6 7,7 8,1 3,5 5,0 9,5 7,3 H
62,5° < Gn < 67,5° 3,9 52 7,6 9,0 5,0 7,5 10,0 7,9 ;
57,5°< Gn < 62,5° 1.4 2,0 32 3,8 1,8 4,0 5,4 3,4 €
52,5°< Gn < 57,5° 0,9 0,9 1,8 2,0 1,3 3,1 2,7 2,0 z
47,5° < Gn < 52,5° 0,6 0,6 1,2 1,3 0,8 2,0 1,8 1,3 T
42,5° < Gn < 47,5° 0,3 0,3 0,6 0,6 0,4 1,0 0,9 0,6 1]/31
(S

77,5° < Gn 1,9 3,8 2,2 1,1 2,1 1,2 2,3 2,4

72,5°<Gn < 77,5° 1,9 4,6 2,9 1,3 2,2 1,3 2,8 2,7
67,5° < Gn < 72,5° 4,4 6,3 5,9 1,9 33 1,7 4,4 4,5 1
62,5°< Gn < 67,5° 5,5 8,5 7,6 2,6 4,2 3,2 5,5 5,7 €
57,5° < Gn < 62,5° 2,8 3,8 3,7 1,4 2,7 1,6 4,5 3,2 T

52,5° < Gn < 57,5° 22 2,4 2,2 1,0 22 1,2 4.4 2,5
47,5°<Gn < 52,5° 1.4 1,6 1,4 0,6 1,4 0,8 2,9 1,6 ¢

42,5° < Gn < 47,5° 0,7 0,8 0,7 0,3 0,7 0,4 1,4 0,8

53 Tpacchbl NpoTsizKeHHOCTHIO 0os1ee 9000 km

B 3TOoM MeTose MpOTHO3BI OCYIIECTBISIOTCS MyTEM JCIEHHS TPacChl HA MUHHUMAIbHOE KOJIUYECTBO 7
CKauKOB paBHOM JITHHEI, He TIpeBBImaromux 4000 KM KasKIbIi.

PesyabpTupytomas MenuanHasi Halps>KeHHOCTb NoJiA £y, oaydaeTcs Kak:

£, =E |1 (fir + i) (o + s, (f+s)
(fe+ 5+ + P L+ 5l (fr + 1)

-364+P+ Gyt G, Ly 1b(1 MxB/m). (28)
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E( — HanpsHKEHHOCTH IT0JIS1 B CBOOOTHOM MPOCTPaHCTBE A 3.1u.1.M. 3 MBT. B atom ciyuyae:

Ju:
Jor:

Ey=139,6 —20 log p’ 1nb(1 MxB/m), (29)

rae p’ BRIYUCISIETCS ¢ TIOMOLIbI0 ypaBHeruid (19) u (13) mpu 4, = 300 kM

HauOoMbIasl BEJIMYMHA YCWICHHs Tepelarolleil aHTeHHBI MpPU 33JaHHOM a3MMyTe B JIMala3oHe
yriioB mecta 0—8° (nb)

YBEIMUYCHHUE HANIPSHIKEHHOCTH T0JIS 33 CUeT (DOKYCUPOBKH Ha OOJIBIIUX PACCTOSIHHSX, OIIPEICIIIEMOE
cieayromuM 00pazom:

G,, =10log

» 1B. (30)

[Tockonbky G, U3 BBILIENIPUBENEHHON (OPMYIIBI CTPEMHUTCS K OECKOHEUHOCTH B cilydae, koraa D
KpaTHO T R, OHO OTpaHNYeHO BeNMnInHOM 15 nb.

YJIeH YpaBHEHH, aHAJIOTUYHBIN 10 KoHUenuu L,. B HacTosmee BpeMs peKOMeHAyeTCsl 3HaueHUe
-3,7 nb.

[TPUMEYAHUE. — Heo6XonuMO  OTMETHTh, 4YTO 3HaueHHWe L, 3aBUCHT OT DJIEMEHTOB MeETOJa
MIPOTHO3UPOBAHMUS, TaK YTO JIFOOBIC M3MEHCHUS B 3TUX 3JIEMEHTaX JOJDKHBI COMPOBOXKIATHECS MEPECMOTPOM
3HAYEHUA L,.

CpenHee W3 3HAYCHUI 3JIEKTPOHHON THPOYACTOTHI, OMPEICICHHON B KOHTPOIBHBIX TOYKAX, TAHHBIX
B Tabmuie la)

BepXHAA omopHas dactota. OHa ompenenseTcss OTIENbHO [UIS JABYX KOHTPOJIBHBIX TOYEK,
YKa3aHHBIX B Ta0nuie 1a), u OepeTcsi MeHbIIAs U3 BEJTUYUMH:

Su=K"f; MTI'g (31)
2
K:1,2+Wf—g+X 3M71 +Y Jomin. , (32)
&g noon g fg,noon

rae:
Jfei F2(4000)MITY = 1,1 F2(3000)MITY
Jenoon: 3HAUEHHE fy ISl BPEMEHHU, COOTBETCTBYIOIIETO MECTHOMY ITOJTY AHIO
Jemin: HaUMEHbILIEE 3a 24 yaca 3HAUEHUE f,.

W, X u Y naubl B Tabauie 3. A3UMyT TpacChl, PacHoOJOKEHHOH BIOJb OOJBIIOTO Kpyra,
omnpeJeNsieTcs B IIEHTPE BCEHl TPAcChl, U 3TOT YTOJI UCHOIB3YETCS ISl TMHEHHOW MHTEPIIONISIINU 10
YTy MEXTy BeTMIMHAMHU, ITOYIeHHBIMHA JJIs1 HAIIPABICHUN BOCTOK-3aMa/l U CeBeP-IOT.

TABJIMLIA 3

3navenus W, X n Y, ucnojib3yemble JJIsl onpeeseHust
NONPaBOYHOro Ko3(ppuunenta K

w X Y

BocTok-3anag 0,1 1,2 0,6
Cesep-1or 0,2 0,2 0,4




ﬁl HWIKHSS OIIOpHAs 4acToTa:
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2n

(1+0,009R,,)> cos™ x
1

1/2

cos iy, log,

9,5x10°

—Ju

A

w

rae R12 HE MOABCPIKECHO HACBINICHHUIO ITPHU BBICOKUX 3HAUCHHUAX.

MTI 1,

17

(33)

[Ipu cymmupoBaHMH ¥ OMpeAenseTcs IS KaXIOro IepeceueHus] TPAeKTOpHel Jyda ypOBHS Ha

0,5
BeicoTe 90 kM. st > 90°, cos >’y mpuHUMAaeTCsl paBHBIM HYIIIO.
I90:

I: mpuBonuTcs B Tabnuie 4.

yroJ naficHus Ha BeicoTe 90 KM

TABJIUILIA 4

3Havenud I, ucnoJsib3yeMble B YpaBHEHUM AJIA f1

I'eorpadmueckne mupoTHI Mecsn
[lepBas Bropas
OKOHEYHAs OKOHEYHast A 0] M A M 141 n A C (0] H pil|
CTaHIIUA CTaHIIUA
>35°c. m. >35°c¢. m. 1,1 1,05 |1 1 1 1 1 1 1,05 | 1,1
>35%c. m. 35°c¢. uL — 1,05 | 1,02 |1 1 1 1 1 1 1,02 | 1,05
35° 0. mn.
>35°c. m. > 35° 0. 1. 1,05 | 1,02 |1 1 1,02 | 1,05 | 1,05 | 1,02 1,02 | 1,05
35°c. m. — 35°c¢. mL. — 1 1 1 1 1 1 1 1 1 1
35° 10. mn. 35° 10. mn.
35°c. m. — > 35°10. L. 1 1 1 1 1,02 | 1,05 | 1,05 | 1,02 1 1
35°10. mn.
>35° 0. o1 > 35° 10. 1. 1 1 1 1 1,05 | 1,1 L1 1,05 1 1
A,: xk03QUIHEeHT 3UMHEH aHOMaJWH, ONpeleNseMblii B cpeaHeld Touke Tpacchl. OH paBeH

equHUIE 1A reorpadudeckux mmpoT oT 0° mo 30° m Ha 90° u mocTHraeT MaKCUMAaIBHBIX
3HA4YeHHH, TPUBEICHHBIX B Tabmuie 5, mpu 60°. Ero 3Ha4eHus U1 MPOMEKYTOUHBIX IIHPOT
ONPEIENAIOTCS ¢ IOMOLIBIO JTUHEHHOW HHTEPIOJISLIUN.

TABJINIIA 5

3nauvenust ko3¢ PpunmenTa 3uMHel anomaaum, A,,, HCMOJIb3yeMble B YPaBHEHUH JI4 f7,
IJ1s1 Teorpapuyeckoii mupoTs 60°

Ilonymapue Mecsing
a [0} M A M " " A C 6] H I
CeBepHoe 1,30 1,15 1,03 1 1 1 1 1 1 1,03 1,15 1,30
OxHOE 1 1 1 1,03 1,15 1,30 1,30 1,15 1,03 1 1 1

3HaveHUs f; BBIYUCISIFOTCS KQKIBIH Yac BIUIOTH 0 TOTO MECTHOTO BPEMEHH £, Koraa f; < 2f1y,
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TIe:

D
o ML, 34
v =000 t 4

B Teuenue crnenyromux Tpex 4acoB f; BBIYMCIAETCS MO cleayomei Gopmyie:

J1=2fin e 0P, (35

rae ¢t — BpeMs B 4acax Imocie f.. JJas ocTambHBIX 4acoB f; =fiy A0 TeX Top, Ioka ypaBHeHme (33) He macT
OoJiee BBICOKYIO BETTHUUHY .

54 Tpaccsl ot 7000 10 9000 k™M

B sToM amanazoHe paccTOSIHUNA MeMaHHOE 3HAUYCHHE HANPSXKEHHOCTH IMOJIsl MIPOCTPAHCTBEHHOMN BOJIHBI, £y,
ONPEIENSIETCS C IIOMOIIBIO HHTEPIOALUN MEKIY 3HaueHUsIMU £, u E;. E; — KBaipaTHbIA KOPEHb U3 CYMMBI
KBaJpaTOB HAIPSHKEHHOCTEH TMOJsl, PacCUMTHIBACTCS C MOMOIIbI0 ypaBHeHHs (27), a E; oTHocHTCS K
CJIO)KHOM MOJIE U OIIPENeNsIeTCsl C IIOMOIIbI0 ypaBHEeHHS (28).

E; =100 logy X; 1nb(1 MmxB/m), (36)
TIpUIEeM
D —7000
Xy = X, 4+ (K K.
rie: X, = 10%%'5
u )(1 — IOO,OIEI

OcnorHass MIIY mist Tpaccel paBHa HamMeHbIIeMY w3 3HaueHUd F2(d,,.)MIIY, moimydaemMpIx ¢ MTOMOIIBIO
ypaBHeHus (3), U1 ABYX KOHTPOJIBHBIX TOUEK, TAHHBIX B Tabmuie 1a).

6 Me)mam{aﬂ HOMMHAJIbHAA MOIITHOCTDb HA BX0/J{€ IPUEMHHUKA

B nuanazone paccrostauii 1o 7000 kM, A KOTOPBIX HANPSKEHHOCTb MOJI PACCUUTHIBAETCS C MOMOUIBIO
METO/1a, OITUCAHHOTO B II. 5.2, JUIsl JAHHON MOJBI W C HAIPSKEHHOCTHIO TIOJIS MPOCTPAHCTBEHHON BOJHEL, F),
(nb(1 MxB/m)), Ha wactote f (MI'1), COOTBETCTBYIOIas HOMHUHAIILHAS MOIIHOCTh curHana, P, (1bBT), Ha
BBIXOJI€ IIPHEMHOM aHTEeHHBI 0e3 oTeph ¢ ycuieHneM G, (B 1b, OTHOCUTENBHO U30TPOITHOTO H3ITyJaTels) B
HaIlpaBJICHUH MPUX0JIa CUTHAJIA ©UMEET BU:

P.,=E,+ G, —20logyf—107,2 nbBT. 37

Pesynaprupyromas MeauaHHas HOMHMHAlbHasg MOIIHOCTh curHana, P, (abBt), mnomywaercs mnytem
CYMMUPOBAHHS MOLIHOCTEH Pa3IMYHBIX MOJ, IPUYEM BKJIaJ KaXXI0H MOJBI 3aBUCUT OT yCHJICHHUS IPUEMHOMN
AQHTEHHBI B HAIIPABJIEHUH IIPHX0Ja 3TOM MoAbl. [[nst N MoA, BHOCAINUX BKJIaJ B CyMMHPOBAHHE:

N
P.=10log;, Y101 1BBr. (38)

w=1

B nmamazone paccrosauii Boimie 9000 kM, 1uTsi KOTOPBIX HAMPSHKEHHOCTD TIOJIS PACCUMTHIBACTCS C TIOMOIIBIO
METO/a, M3JIOKEHHOTO B 1. 5.3, 3a HANPsDKEHHOCTH TMOJIA £; IPUHUMAETCS CyMMa HaNpsOKEHHOCTEH OIS
CIIOKHBIX MoA. B atom cmywae P, ompenemnsiercs ¢ momomisto ypaBHenust (37), roe G,, — HauOobliee
3HAYCHHE yCHJICHHSI MPUEMHON aHTEHHBI IPY 33J]aHHOM a3UMYTE B Tuana3oHe yrioB Mecta ot 0° 1o 8°.
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Hdusa tpace mmmaO#M ot 7000 mo 9000 kM MOUIHOCTH OIpeneiseTcs ¢ TMoMollblo ypaBHeHHs (36) c
MCIIOJIb30BaHUEM MOLIHOCTEN, COOTBETCTBYIOIIMX £ U E).

Yacts 3

IIporno3upoBanue padoyux XapaKTEPUCTUK CHCTEMbI

7 Mecsaunasi Me1MaHA OTHOIIEHUS CUTHAJ/IIyM (S/V)

Pexomenmanius MCO-R P.372 nmaer 3HaueHwWss MequaH MOIMHOCTH IlyMa H3-32 aTMOC(EpPHBIX MOMEX B
ClTydae TIprieMa Ha KOPOTKHI BePTHUKATLHBIA HECHUMMETPHIHBIH BUOpAaTOp O6€3 MOoTeph, PacoI0KEHHBIN Hal
UJeaTbHO TPOBOIAIICH 3eMIICH, a TAK)KE COOTBETCTBYIOIINE YPOBHH IIIyMa W3-3a MPOMBIILICHHBIX TTOMEX U
WHTEHCHUBHOCTH KOCMHYECKOTO myMa. F, (ab(kTh)) — pe3ynbpTupyroniiii KoaQQHUIMEeHT BHEITHETO IIyMa Ha
gactote f (MI'm), tme k — moctostarast bonmeiiMana, a T — stamonHas Temrepartypa 288 K. B mpunmune mpu
UCIIOJIb30BAHUY HEKOTOPBIX APYTUX MPUMEHSAEMBIX Ha MPAKTHKE aHTCHH PE3yJbTUPYIOUIHA KO3(pQuimeHt
[IyMa MOXET OTJIMYaThCS OT Benu4uHbl F,. TeM He MeHee, TOCKOIbKY MOJHBIC JaHHBIC U3MEPEHUH ITyMOB
IUTA  Pa3UYHBIX AaHTE€HH OTCYTCTBYIOT, I€JIeCOO0pa3HO TMPEANOJIOXKUTh, HYTO B KadecTBE IMEPBOTO
npUOIIMKEHHsI TIPUMEHSICTCS BelnunHa F, B3sAtas u3 Pekomenmanmu MCD-R P.372. Takum oOpa3zom,
MECSYHOE MEJMAaHHOE 3Ha4YeHHWe OTHoueHus curHan/mym (S/N) (ab), moiaydyaemoe Juis TOJOCHI 4acToT b
(I'm), cocraBmser:

SIN=P,— F,— 10 logjo b + 204, (39)
rac Pr — Mc¢JHMaHHasi1 HOMUHAJIbHasA MOIIIHOCTb CHUI'HAJIa, OHpe,Z[CJ'IeHHaﬂ COTJIaCHO II. 6, BBIIIIC.

8 HanpszkeHHOCTH 1OJIA NMPOCTPAHCTBEHHOH BOJIHBI, HOMHHAJIbHAsI MOUIHOCTH CHTHAJA HAa
BXO/ie IPHEMHHUKA 1 OTHOMeHus1 S/N U1l APYrUX NPOLEHTOB BpeMeHH!

Hanpsi>keHHOCTB 10151 TPOCTPAHCTBEHHOW BOJIHBI, HOMUHAJIbHASI MOIITHOCTh CUTHAJIa Ha BXOJ€ TPUEMHHKA U
OTHOIIIEHUE CUTHAJ/IIYM MOTYT OBITh ONpeAeNieHbl s 3aJaHHBIX NPOIICHTOB BpPEMEHH Ha OCHOBE
OTKJIOHEHU CUTHAJIOB U IlIyMa B TEYEHHUE Yaca U W30 JIHS B JeHb. [IpyU OTCYTCTBUM APYTUX HaHHBIX JOIYCKH
Ha 3aMHpaHUs CUTHaJla MOTYT COOTBETCTBOBAThH JomyckaM, npuHsaTeiM BAPK BUPB-87, ¢ kpaTkocpouHbIM
OTKJIOHEHHEM BepXHEd nenmnu B 5 b M OTKIOHEHHEM HuKHeH nemwin B 8 ab. [ns AnuTenbHBIX
3aMHpaHMid CUTHAJIA OTKJIOHEHUS JIEIn OepyTcs Kak (QyHKIUS OTHOIICHUs padodyeil YacTOTHl K OCHOBHOU
MITY ans Tpaccsl, Kak yka3aHo B Ta0muie 2 Pekomenganun MCD-R P.842.

B cimydae miyma wu3-3a aTMOC(EpHBIX MOMEX JCIMIM OTKIOHCHWH MOIIHOCTUA IIyMa, BO3HUKAIOIIUX
BCJIEICTBME W3MEHYHMBOCTH OTO JHS KO JHIO, OepyTcs u3 Pexomenmanmun MCDO-R P.372. M3MeHunBOCTH B
TEUCHHE Yaca B HACTOSAIIEEe BpeMs He yUUThIBaeTca. s mrymMa wW3-3a TPOMBINIICHHBIX ITOMEX TIpH
OTCYTCTBUHU TEKyIleH HH(POPMAIMK O BPEMEHHBIX BapHALIMAX JCIUIA OTKIOHCHHI TakKe OepyTCs paBHBIMU
IenwisaM oTkiIoHeHui 13 Pekomenmanun MCD-R P.372, xoTs mocnenHue CTporo OTHOCATCS K KOMOHMHAIINA
BPEMEHHOM U MIPOCTPAHCTBEHHON M3MEHUYHUBOCTH.

KOM6I/IHI/IpOBaHHaH — BHYTpHUYacCcOBasd U U30 AHA B JCHb — ACHWJIIbHAad U3MCHUYMUBOCTDL TAJIAKTUYECKOT'O IIyMa
TIpUHATA paBHOU 12 1b.

OTHoOILICHHE CUTHAJI/IIYM, TIpeBbIaeMoe B TeueHne 90% BpeMeHH, OnpenenseTcs Kak:

S/Ngo = S/Nso— (Szwh + 8%+ ded)m, (40)
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rue:
Sy OTKIIOHEHHME HIDKHEW JEIMJIM TIOJIE3HOTO CHIHajla OT €)XKEYaCHOro MEIUaHHOTO
3HAYCHHS HAIPSDKCHHOCTHU TOJIs,, BOSHHUKAIOIIEE B PEe3yJIbTaTe U3MEHCHUN B TEUCHUE

qaca (nb)

S4s: OTKJIOHEHWE HIDKHEH IEelWIN TOJIE3HOTO0 CHUTHANa OT EXEMECSIYHOrO0 MEIHMAaHHOTO
3HAYeHHS HAIPSHKEHHOCTH TOJIsl, BO3HUKAIOIIEE B Pe3yNbTaTe M3MEHEHUH W30 IHS B
neHb (1b)

Nggs: OTKIOHEHHE BEpXHEW JACHWIM I[IYMOBOTO (POHA OT EKEMECIYHOTO MEIUAHHOTO
3HAYeHHWsS HANPSKEHHOCTH TII0JI, BO3HUKAIOIIEe B pe3yJbTaTe BHYTPUYACOBBIX
W3MEHEHUH 130 JTHA B IeHb (ab).

Jis mpyrux MpOLEHTOB BPEMEHU OTKJIOHCHHMS MOTYT OBITh IMOJIy4eHbI M3 WH(OPMAIUH, Kacaroliencs
JIOTHOPMAJILHOTO paclpeaesicHus, npeacrapieHHoi B Pekomenganuu MC3O-R P.1057.

9 Haumenbmasi npumennmas yacrora (HITY)

HITY onpenenena B Pexomenmammu MCDO-R P.373. B cOOTBETCTBHUM C 3TUM OIpEAEICHUEM OHa
paccUuThIBaeTCI KaK HAaWMEHbBIIAas YacToTa, OKpyTieHHas no Ommwkaimux 0,1 M, mpm koropoit
TpeOyeMoe OTHOIICHHE CUTHAI/IIYM JOCTUTAeT 3HAUCHHUS MECSIUHOM MEMaHbl OTHOIICHUS CUTHAJI/IIIYM.

10 OcHoBHas Hage:kHOCTH JuHuM (OHJI)

10.1 Hane:xxHocTh cUCTEM € AaHAJIOTOBOM MOAYyJsiliueii

OHIJI ompenenserca B Pexomenmammu MCDO-R P.842, rae HameXHOCTh OMUCHIBACTCS KaK BEPOSTHOCTH
(npuBenenHass B 5Toii PekoMeHmanuu B BHJE NPOIEHTa) TOTO, YTO COOINIIOJEHBI yKa3aHHbIE KPUTEPUHU
paboumx XapakTEpHUCTHUK (T. €. yKa3aHHOE OTHOIIEHWE CHTHAN/TIyM). /I aHaAJIOTOBBIX CHCTEM OHa
PacCUMTHIBAETCS HA OCHOBE OTHOIICHUN CUTHAJ/IIYM C YY€TOM OTKJIOHGHUH JCHUIIeH B TEUCHUE Yaca U U30
MHS B JIeHb Kak JJIs HaNpsOKEHHOCTH TIOJsl CHTHama, Tak W Uil ImymMoBoro ¢onHa. Pacmpenenenwue
OTHOCHUTEIHHO MEIWAHHOTO 3HAYCHUS COOTBETCTBYeT ommcanHoMy B 1. 8. Ilpomemypa ommcana B
Pexomenmariun MCD-R P.842.

10.2 Hape:xxHocts cucteM ¢ unugpoBoii Moayasuuel, YYUTHIBas BpeMEeHHOe M YaCTOTHOe
paccesiHfe MOJIY4YeHHOT0 CHTHAJIA

Jia cucteM MOIYNALWHM, YCTOMUMBBIX 110 OTHOIIEHHIO K OXKHAA€MOMY BpPEMEHHOMY M YaCTOTHOMY
paccesHHI0, HaJeKHOCTh MPEJCTaBIseT co00ii MPOLEHT BpEMEHH, B TEUCHHE KOTOPOTO OXKHUIACTCS HAIMYHE
TpeOyeMOro OTHOIIEHHS CUTHAJI/IIYM, PACCUNTAHHBIN C UCIIOJIB30BaHUEM MPOLEAYPHI, OMMCAHHOH B II. 8.

B memom, mns cuctem ¢ nudpoBoil MOAYNANMEH ClemyeT YYUTHIBAaTh BPEMEHHOE M YaCTOTHOE pacCestHHe
[IOJIy4€HHOTO CUTHAJA.

10.2.1 TIIapameTpbl cHCTEMBI

I/ICHOHL3yeTCﬂ YOPOLICHHOC 0003HaueHUE (byHKLII/II/I nepeaavyu KaHajia. ,HJ'ISI METOJAa MOoAyJIAluU, O KOTOPOM
UACT p€Ub, OLICHKA HA/IC)KHOCTHU OCHOBBIBACTCA HA YETHIPEX IMapaMeTpax:

- Tpebyemoe omnowenue cuenan/uiym, S/N,: OTHOIIEHHE CYMMBI MOIIHOCTH €KEYaCHOTO
MEJMAaHHOTO 3HAYCHUS MOJ] CUTHANA K IIyMYy, KOTOpOe TpeOyeTcs IUIsl JOCTYKEHUS ONpeACTICHHBIX
pabounx XapakTepUCTHK I YCIOBHM, KOTJIa BCE MOJBI CHTHANIAa HaxOIATCS B Tpenesiax
BPEMEHHBIX U YACTOTHBIX OKOH, 1), 1 F,.

- Amnaumyonviii.  koagppuyuenm, A: Jlng  KaKIOW  pacnpoCTpaHSAIOMIEHCS MoOAsl  Oyjaer
CIIPOTHO3UPOBAHO €XXEeUacHOe MEIWaHHOE 3HaueHUE HANPSHKEHHOCTH TIOJISA, YYUTHIBAsT MOIIHOCTH
nepenaTinka U yCHUIICHWE aHTEeHHBI U1 JaHHOW Moabl. byner ompeneneHa camasi CHiibHas MOJa B
3TOT 4Yac, U aMIUIUTYIHBIH KO3 (UIUMEHT, 4, TIPEACTaBIsIeT COOOW OTHOIICHUE HANPSKCHHOCTH
CcyOJJOMMHAHTHOH MOJBl K JOMHHAHTHOH MOJE, KOTOpOE 3aTpOHET padoule XapaKTePUCTUKH
CHCTEMBI TOJIKO B TOM CIIydae, el OyIeT COMPOBOXKIATHCS BPEMEHHOM 3aIepyKKOH, BBIXOISIICH
3a mpejieIibl 3HaueHus 71,, 1100 YaCTOTHBIM pacCesTHUEM BhIIIIE 3HAYCHUS F),.
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- Bpemennoe okwno, T,. BpemeHHON wWHTepBal, B paMKax KOTOPOI'O MOJbI CHrHaja OyIyT
CrocoOCTBOBaTh YIYUIICHUI0 pPa0OYNX XapaKTePHCTUK CHCTEMBI, W 3a MpeaeiaMd KOTOpPOTO
paboune XapaKTepUCTHKN OYIyT YXYIIIaThCs.

- Yacmommnoe oxno, F,: YacToTHBI WHTEpBaJ, B paMKax KOTOPOTO MOJbI CHUTHaia OyIyT
CHOCOOCTBOBATh YJIYUIICHHIO pabounX XapaKTEepUCTUK CUCTEMBI, W 3a MpeAelaMd KOTOPOTO
paboune XapaKTepUCTUKN OYIyT YXYIIIaThCs.

10.2.2 BpemeHHas 3a/iep:KKa

BpemeHnHas 3aaepkKka OTAEIbHON MOJBI ONIPEACIISIETCS KaK:
1=(p’lc)x10 MC, (41)

rac:

p's BUpTyaJbHas HAaKJIOHHAs TAJIBHOCTH (KM), 3amaBaemasi ypaBHeHusmu (13) u (19), u
BBICOTOM OTpakeHwus, /1, ONIpeaesIeHHON B pazaene 5.1

¢ CKOpOCTh cBeTa (KM/C) B CBOOOJHOM MPOCTPAHCTBE.

Juddepennmansaas BpeMeHHas 3aIepKKa MEXy MOJaMH MOXET OBITh OIpelelieHa UCXO/s U3 BpeMEeHHOU
3aJ€PKKN KXKIO0U MOJIbI.

10.2.3 IIpoueaypa HaJe:KHOCTH NPOTrHO3MPOBAHUA
J11 mpOrHO3upOBaHUH HAJKHOCTH UCTIOIB3YETCs CIEAYIONas Npoueaypa:
na mpacc, npomssicennocmoio 0o 9000 xm:

Illlaz I:  HampsokeHHOCTh TOMHUHAHTHOW MOmbI, F,, ompenensercs ¢ WCIOIb30BaHHEM METOOB,
MIPEICTaBIEHHBIX B . 5.2 1 5.3.

llaz 2:  OnpenensroTcs BCe NPyTHe aKTUBHBIC MOJIBI C HAPsHKEHHOCTHIO, IpeBIaromieit (£ — A (ub)).

llaz3: W3 Mox, ompedeneHHbIX B Imarax | wiM 2, BBIACHSETCS IMepBas MNPUXOIAlias Moja, U
OTIPENIETISIOTCS. BCE MOJIBI, B paMKaX BPEMEHHOTO OKHa, 1,, U3MEPEHHBIE UCXOMAS U3 MEePBOW MPUXOASIISH
MOJIBL.

Hlaz 4:  na tpacc mpoTsikeHHOCThIO A0 7000 KM, CyMMHpOBaHHME MOIIHOCTH MOJ, NPHUXOAALINX B
paMkax oOkHa, JuOO ans Tpacc mpoTshkeHHocThio oT 7000 mo 9000 kM, wucmonb3yeTcs MHpoueaypa
HUHTEPIOJISALUY, NpeACcTaBiIeHHass B 1. 5.4, U ocHOBHas HaaexHocTb nuHuu, OHJI, ycranaBiuBaercs ¢
UCIIONIb30BaHWeM mporeaypsl B 1. 10.1. B yka3aHHOM TIyHKTE NPHUMEHSIETCS TPOIEAypa, KOTOopas
cogepxxutcst B Tabnuue 1 Pexomenmaimn MCD-R P.842. Tpebyemoe orHomenue S/N,, UCIONB3yeTcs B
mware 10 maHHOM TaOJIHULIBL.

lllaz5: Ecmm B kakoi 1uMOO W3 AaKTUBHBIX MO, OIpPEACIICHHBIX B Imare 2, BBIMIE, HMEIOTCS
muddepeHIUpoBaHHbBIE BpEMEHHbBIE 3aJ€PKKH, BBIXOSIIUE 32 Mpeleibl BpeMEHHOTo OKHa, 7., CHIKEHHE
Ha/ICKHOCTH M3-3a TAaKUX MOJ ONpPEAEISIETCS C MPUMEHEHWEM METOa, aHAJIOTHYHOTO METONy Ul pacdera
TIOJTHOW HAJEKHOCTH JIMHWHW, ONMCcaHHOMY B Tabmmme 3 Pexomenmarmum MCO-R P.842, mytem 3ameHsl
COOTBETCTBYIOIIMX 3aIUTHBIX OTHOLICHWH IIara 3 TaOauubl 3 OTHOIIEHHEM A, U 0e3 ydeTra H3MEHEHHUH U30
IHS B JIeHb ImyTeM ycraHoBieHus Ha 0 nb Bcex mapamerpoB B marax 5 u 8. CHMXKEHHE HAJEKHOCTU B
pe3ylbTaTe MHOTOMOJIOBBIX ToMeX, MIR, COOTBETCTBYET 3HAYEHHIO, IMIOJyYeHHOMY B miare 12 tabmuisl 3.
[lonHas HaAEXKHOCTh JUHUM B OTCYTCTBHM paccessHus (B coorBeTcTBUM ¢ Pexkomenmanmeit MCO-R,
tabmuna 3, mar 14) pasua ((BCR) x (MIR)/100)%.

[IpuMuTe K CBEACHHIO, YTO BO3MOXKHO TMOHAMOOUTCS TMEPECMOTPETh 3HAYCHHUS OTKIOHEHUH JeluieH,
comepkamuxcs B marax 3 u 9 TabiauIlsl 3, MOCKOJIBKY BEPOSTHOCTDh PACHPOCTPAHCHHSI MOXKET Pa3InIaThCs
IIPA paCCMOTPEHUH OTAEIBHBIX MO,

1lac 6: 3a mpeaenaMu paiiOHOB, TZ€ OKUIACTCS SKBaTOpUAlIbHOE paccesHue, lIpenmomaraercs, 4To
CIBUT YaCTOTHI M3-3a MAaCCOBOT'O CMEMICHHS OTPAKAIOMINX CIIOCB COCTAaBUT mopsiaka 1 ', u maHHBIN MeToxq
MIPEAIoIaraeT, 4YTo TAKUE CABUTY YaCTOTHI HE3HAYUTEIHHBI.
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na mpacc, npomsscennocmoio 6onee 9000 km:

HanpsbkeHHOCTh CII0KHOTO CUTHAJIa COOTBETCTBYET 3HAUCHUIO, TIOJYYSHHOMY B 1. 5.3 Tpe/rnonaraercs, 4To
(dbopMupyIOIIMe NTAaHHBIA CIOXKHBIA CUTHANT MOJbI HAXOAATCS B Mpefaeiax pa3dpoca BPEeMEHHOH 3alepKKH
3 mc Ha 7000 kM, muHEIHO MOBHIIAsICh 10 5 Mc Ha 20 000 kM. Eciii BpeMeHHOEe OKHO, OIpEeneIeHHOS IS
JAHHOW CHCTEMBbI, MEHBIIIE JaHHOTO pa3dpoca BPEeMEHHOH 3aJep)KKH, IMPEIroyaraercsi, 4To CHUCTeMa He
YIOBIECTBOPUT TPEOOBAHUSM K e¢ pabOUYHM XapaKTEPHCTHKAM.

10.3 TponocdepHoe paccesiHue HA IKBATOpe

[Tomumo nponeyp, yka3aHHbIX B myHKTe 10.2, BBIIIE, CIEIyeT OCYIIECTBUTH CIEAYIOIINE ATy A pacyera
paccessHHSL H3-3a TPOMOC(EpPHOro paccesHusi, NPUMEHss MOJENb sl TPOmoc(epHOTro paccessHus Ha
9KBaTOpE, PeCTaBIeHHYIO B JlononHeHuy 1.

Hlaz 7:  Bo3MOXHOE BpEMEHHOE pacCesHUE H3-3a2 TPOMOC(EpHOTo paccesHHs MPUBOIUTCS B MyHKTE |
Hononnaenus 1. Ota BpeMeHHas GYHKIUS paccessHUs BCe yallle IPUMEHseTcS K KaKI0H MoJie B pernoHe F' B
npezielax BPEMEHHOTO OKHA, a HAMpPs)KEHHOCTb TPOHOC(HEPHOTO PACCESHHS, Prgprecs» HAXOAUTCA HA Kpae
BPEMEHHOTO OKHa, 7.

Hlae 8:  Bo03MOXHOE YaCTOTHOE paccesHhe H3-3a TPONOCPEPHOTO PACCESTHHS MPHBOAUTCS B IyHKTE 2
Homnonnenus 1. Ota yacToTHas (yHKIMSA PACCEAHUS, Prgpreas; NPUMEHSETCA K JOMUHAHTHOH MoJe B
peruoHe F, a HamnpsDKEHHOCTh YaCTOTHOTO PACCESHUSI HAXOOUTCS CUMMETPUYHO Ha Kpasx YacTOTHOI'O
OKHa, F),.

Ilaz9: Ecnu OTHOLIEHHE JIOOOTO Prygyead WHWIN Prgread K YPOBHIO OTPAKAaIOMIEr0 KOMIIOHEHTA
JOMHHAHTHON MOIBI, p,, ONPENEICHHONW B miare 1, BhIlle, Ha KpasgxX OKOH NPEBBIIAET OTHOLICHHE, 4,
BEPOSITHOCTH IOSABJIEHUS TPOIOC(HEPHOI0 PACCESHUS TOJDKHA OIPEAEISATHCS B KOHTPOJIBHBIX TOUKAX VI MO
B peruoHe F, kak 3To yka3zaHo B myHkTe 3 Jlomonnenus 1. Ecim ams moael pacmpocTpaHeHUs
paccmaTpuBaetcs 0ojiee 0OTHOH KOHTPOJIBHOM TOYKH, TO CIeAyeT OpaTh HAaHOOJBIIYI0 BEPOSTHOCTb.

Ilaz 10: TlomHast HaIEKHOCTH TUHUU OTIpeAesseTcs (PyHKITHEH:
((BCR) x (MIR) % (100 — prob,..)/10 000)%, (42)

A€ BEPOATHOCTh BO3BHUKHOBCHUSA TpOHOC(l)epHOFO paccesHus, pl"Obncc, orpeaeicHa B I[OHOJ'IHGHI/II/I 1.

Jlonoanenue 1
K IIpnioxenuro 1

Mopeanb TponnocgepHOro paccessHus Ha 3kBarope BY curnasios

1 Monens BpEMEHHOTO TPOMOCHEpPHOTO PACCESHHS I MMEIOIICHCS MOIIMHOCTH OT KOMIIOHEHTA
TPONOC(EPHOro PacCesHUs, Prypyread, OTIPENENSAETCS MTOTYHOPMAILHBIM PACTIPECTEHUEM:

7(‘[7‘[?,” )2

2,
stpread =0=056pm eZT spread

JU1s1 T OOJIBIICH, YEM T,,,
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rue:
Pn: HOMHHAIBHAS PUHHMAaEMast MOIITHOCTD OT 3€PKATBHOTO OTPAKEHHS MOJIBI
T: paccMarpuBaeMasi BpeMeHHas 3aJepiKKa
T,: BPEMEHHAsS 3a/IePIKKa OTPAXKAIOIIET0 MO
Tpread: CTAaHIAPTHOE OTKJIOHEHHE BPEMEHHOTO PACCESHUS B JAHHOM IOTypaclpe]ereHHH,
B3STOE PaBHBIM | MC.
2 IIpr 4YacTOTHOM pacCessHUH TpPOMOCHEepHOE pPACCESIHUE pACIoNiaracTcss CHMMETPHYHO BOKPYT

4acTOTHI TIepeiavun U uMeeT (opMy U3MEHEHHS TaKylo jKe, KaK U B Cllydae BPEMEHHOTO PaCCEesHHS:

Ut
2
PFspread 20,056pm e2F spread ,

rie:
f: paccmaTpuBaemas 9acToTa
fm: UEHTP YacCTOTHI MEepeavn
Fypreaq: CTaHIAPTHOE OTKIOHEHHE YACTOTHOI'O PACCESHMS, B3ATOE paBHbIM 3 1’11,
3 BeposTHOCTE BO3HHKHOBEHHUs TPOMOC(HEPHOTO paccesHus B KaKOW-THOO JEeHb Mecina probc.

OTIpe/IeTsIeTCS ypaBHEHUEM:

prob,.. = Fyq Fr FRfFy,

rae:
B, =1 s 0°<[h,|<15°
2
25— ] Y [ |Ma]—10
F, = g 15°<|h,|<25°
ha { 10 5 8 P
B, =0 ams 25°<[h,] <900,
rae Ay — MarHUTHOE HAKJIOHEHHE;
Fp, =1 m 00<7; <03
2
_(7-T (T~
FT, —[ 2 j ( 5 j wi 03<7; <07
FTJZO m 07<7;<19
Fp, =(1,-19(41-27)) nna 19<7;<20
Flel m 20<7; <24,
rue:
T;: MecTHOE BpeMs B KOHTPOJILHOM TOYKE (4Yac.)
Fr= (0,1 + 0,008R,) nubo 1, B 3aBUCHUMOCTH OT TOTO, KaKasi BEJIUYHHA MCHbIIEC, U Ry, —
YUCJIO0 COJTHEYHBIX MATEH
u

F5 =0,55+0,455in(60°(m —1,5)),

rae m — HOMEP MecALla.
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4 KenatenpHo Obut0 OBI, 4TOOBI MpoOLEAypa NMPOrHO3UPOBAHUS OIpEIEIsla YPOBHU 3JIEMEHTOB,
paccesHHBIX B Tpomnocdepe MO BpPEeMEHH M 10 4YacTOTe B paMKaX BpPEMEHHBIX M YacTOTHBIX OKOH,
MPEeIyCMOTPEHHBIX Ui WCIOJNB3YeMOH cHCTeMbl MOAymauuu. Eciu oTHOmeHue OOobIIero M3 AaHHBIX
YPOBHEH K OTPa)XaloLUIeMy KOMIIOHEHTY IOMWHAHTHOH MOJbBl HAXOAWUTCS B YCTAHOBJICHHBIX MJIS
MEXCHUMBOJIBHBIX IIOMEX B CHUCTEME IMIpeZesiax, NPEeANOoaraeTcs HaJlu4yhe BEPOSATHOCTH HACTYIIJICHUS
TpONoc(EpHOro paccesHUs B CUCTEME.
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