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MGB MEHOYHAPOOHbBIM COHO3 SNEKTPOCBA3N

MKRP
MEXAYHAPOAHbLIN

KOHCYNbTATUBHbLINA
KOMWTET NO PAAUO

PEKOMEHOALIMM
U OTYETbI MHKHP, 1986r.

(BKMIOYAA BOMPOCHI, UCCNEAOBATENLCKUE
NPOrPAMMbI, PE3OAIOUNK, MHEHWUA WU PEWEHUA)

XVI NNEHAPHAA ACCAMBNEA
AYBPOBHUH, 1986r.

TOMA IV #1 IX - HACTb 2

COBMECTHOE MUCNOJIb3OBAHUE YACTOT

U KOOPOMHALMUA MEHLOY CUCTEMAMH
UKCUPOBAHHOU CNYTHUKOBOWU CITYHEbI
U PAOUOPENEWUHBIMU CUCTEMAMM




MKKP

1. MexxayHapoaHbI KOHCYNbTaTUBHBLIA  KomuTeT no paano (MKKP) aBnAeTCA MOCTOAHHBLIM
opraHom MexAayHapoaHOro Cot3a 3neKTPOCBA3W, Ha KOTOPLIA B COOTBETCTBMM ¢ MexkayHapoaHOV
KOHBEHUMEH 3NeKTPOCBA3N BO3NOXEHbI OGA3AHHOCTU ... MO U3YYEHUIO TEXHUYECKUX U 3KCNnyaTa-
UAOHHBbIX BOMPOCOB, OTHOCAWMXCA B OCOBEHHOCTU K PaauOCBA3MW 6e3 orpaHWYeHWA guanasoHa ya-
CTOT, U MNpeACTaBNEHUI0 PEKOMEHAAUUIA No HuM...”" (MexxayHapoAHaA KOHBEHUWA 3neKTPOCBA3M,
Haripo6u, 1982 r., Mep.an uacts, Mnasa |, Ct. 11, n. 83).

2. Llenn MKKP cocToAT, B 4acTHOCTH, B TOM, 4TOBbI:

a) obecnednBaTb TexHWUYECKWe OCHOBLI ANA MPUMEHEHWUA aAMUHUCTPATMBHLIMU PaANOKOHMepeH-
UMAMK U cnyxB6amMn pagnMocBA3N B MHTepecax 3(MMEKTUBHOrO MCMONb3OBAHUA PaAUOYACTOTHOMO
CMeKTpa 1 reocTauMoHapHoh OpbUTbl C y4eTOM NOTPeBHOCTEN PAasNUYHBIX PAANOCTYXG;

b) pexomeHaOBaTL HOPMbI Ha XapaKTEPUCTUKK PAAUOCUCTEM M TEXHUYECKUX YCTPOWCTB, KOTOpbIe
FapaHTUpyoT ux 3thdheKTUBHOE B3aUMOAEIACTBME U COBMECTUMOCT B MEXAYHapOAHON 3neKTpo-
CBA3MN;

c) ocywecTBNATL C60p, OBMEH, aHaNU3 W PacNPOCTPaHEHUe TEXHUYECKOI uHthopmauumn, nonyyae-
Moii B pesynbTate uccneposaHuii MKKP, u apyroi umeroweiica uHthopmauun B vHTepecax pasBu-
TUA, NNAHUPOBAHUA W 3KCNAYyaTauuu PaauoCUCTeM, BKMOYaA NIOGbIe HeOBXOAMMbLe CheunantHble
Mepbl, TPeBYIOWMECA ANA 0BMeryeHMA WUCNONb30BaHWA TaKoW WHMOPMAaUMN B Pa3BUBAIOLNXCA
cTpaHax.
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(dy6posuuk, 1986 r.)

Hcnons3obBaHne crniekTpa U KOHTPOJIb.

Kocmuyeckue ucciefoBaHUs U PagMOaCTPOHOMHUS.

DukcupoBaHHas cayx0a Ha yacTOTax HMXe NpubM3uTesbHO 30 MIL.
DUKCUpPOBaHHasi CIYTHUKOBAas CayxGa.

CoBMecTHOE WCIO/b30BAHHE YACTOT M KOODAMHALMA MEXAY CHCTEMaMy (PUKCHDOBAHHOM CIIyT-
HUKOBOH CHyXOB M paauopesieltHbIMM CHCTEMAaMH.

PacmpocTpaHeHue paguOBOJH B HEMOHHIMPOBAHHON Cpefe.
PacnpocTpaHeHue paguMoBOJIH B MOHHU3MPOBAHHOH cpefe.

CTaHZapTHbIE YaCTOTHl M CHI'HAJbi BPEMEHH.

CyXonyTHasi MOABHXKHAS CIYXGa.

JobuTensckas cayx6a.

Jio6uTe/bCKast CIyTHUKOBAs CayXKO6a.

Mopckasi nogBrKHas ciyx6a.

IToxBrKHEIE CIIYTHHKOBbIE CXOBI (BO3AYLIHAS, CYXONyTHAA, MOPCKas, MOABUKHAS U PafMOCTIPe-
AeJIeHUs) .

BospgymHas mopBuxHas ciyx6a.

DukcupoBaHHas Cyx0a, HCHOJAb3YOLIAs paAHOpeseliHbEe CHCTEMBI
PapnosemarenpHas cayx6a (3BykoBas).

PapunoBelateibHasi CIyTHMKOBas ciyX6a (3ByKoBasi M TeJeBU3HOHHAs).
3anuce 3BYKOBBIX U TeJIEBUSMOHHLIX CHUTHAJIOB.

PaauoBelaTesbHas cayx6a (TeseBU3MOHHAS).

Tlepepauya CHrHaIOB 3BYKOBOTO Y TeJIEBU3UOHHOTO DajMOBELIAHUA Ha OOJbLIME DACCTOAHUA
(CMTT).

CnoBapr (CMYV).

Wndopmauus orHocutesvHo XVI ITnenapuoit Accambren:
ITpoTokosnl IIneHapHBIX 3acegaHHiA.

AJIMMHMCTPaTUBHBIE TEKCTHI.

Crpykrypa MKKP.

Ilepeuenr TekctoB MKKP.

AncaBUTHEIH yKas3aTeJb TEXHMYECKMX TEPMHMHOB, BCTpeyaiolMXxcs B ToMax I—XIIL

Bce ccpuike B TekcTax Ha Pekomexnaumm, Oruetsi, Pesomouuu, MHeHus, Pewenns, Boripocsl 1 UccenoBaTebcKie
Hporpammbr MKKP 0THOCATCS, €CJIM HE OFOBOPEHO WHaye, K u3gauuio 1986 T., TO €CTb YKa3bIBa€TCA TOJbKO OCHOBHOM
HOMep.
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Pek. 355-3 1

PA3IEJ 4/9A: YCJIOBUSI COBMECTHOI'O UMCIIOJb3OBAHUS YACTOT

Pexomendayuu u Otuetnl

PEKOMEHOALIUS 355-3

COBMECTHOE HCIIOJIb30BAHME OJHUX U TEX XKE INOJIOC YACTOT CUCTEMAMH ®UKCHPOBAHHON
CINYTHUKOBOW CJIVXBbl H HAZEMHBIMH CJIYXKBAMU PAJITMOCBS3U

(Bompocet 32/4 u 17/9)
(1963—1966—1974—1982)
MKKP,

YUYNUTDIBAA,

(a) YTO CUCTeMbl (PUKCHPOBAHHON CITyTHHKOBOH CJIyXObl WM Ha3eMHBIE PaguocayX6bl COBMECTHO HCIOJIB3YIOT Ompe-
JeNeHHBIe MOJIOCHl 4acToT B guamna3oHe Bbime 1 I'T'n,

(b)  uTO HeoBGXOAMMO pEeryIMpoBaHME B3aMMHBIX MOMEX MEX/]Y CTAHLMAMHA DTUX ABYX CIyXO,

(c) YTO XeJaTeJbHO NMOCTOSHHOE Pa3BUTHE 00eMx 3THX CIyXO,

(d) YTO LIyMbl, BHOCHMBbIE B TesIe(pOHHBIA KaHaI OLHOH U3 cryx6 u3-3a IOMeX OT CTaHLMH APYroi cnyx0r1, HEOGXOaUMO
OrpaHUYUTh A0 AONMYCTHMO MAaJIbIX 3HaueHWH,

(€)  uTO K UMC]y CPe/ICTB YMEHbIUEHHs IIOMeX [0 AOTMYCTMMOrO YPOBHS MEXAY cUCTeMaMH (pUKCHPOBAHHOH CIyTHUKOBOM
cnyx6sl M HazeMHBIMH PafMOCHUCTEMaMi, HCIOJb3YIOIIMMU COBMECTHO OFHHM M T€ JXX€ II0JOChl YacTOT, OTHOCATCS:

—  ]JIS KOCMMYECKMX CTaHIMi, YCTAHOBJIEHHBIX Ha CIIyTHMKaX,— OrpaHHYeHHe IIOTOKa MOIIHOCTH Ha eIMHUYHOMN MJIOLIanu
4 B €IMHMYHON IUMPHHE ITOJIOCH], CO34aBaeMOr0 Ha MOBEPXHOCTH 3EMJIH,

— JAJA 3eMHBIX CTAHUMH CIOYTHMKOBOW CBSI3U — OTPaHMYEHHE MHHHMMAJIbHOrO PAacCTOSHUA OO0 Ha3eMHbIX NepeJaTuH-
KOB, COOTBETCTBYIOILee TEXHHUECKMM XapaKTepHUCTHKaM M (aKTopaM pacHpOCTPaHEHHs, COBMECTHO C OTpaHMYEHHEM
MaKCHMaJIbHOM MOILIHOCTH, M3JyYaeMOM IPH MajblX YIjaX MecTa,

— A CTAHUMI Ha3€MHBIX C/IyXO6 — OrpaHHUYEHHe DAcCTOSHHUS [0 3eMHBIX CTAHIMH, COOTBETCTBYIOLIEE TEXHHUECKMM
XapaKTepMCTHKaM M (aKTOpaM pacCrnpOCTPaHeHHs, COBMECTHO C OTFPAHMYEHHMEM CYMMApHON H3Jy4aeMOi MOIIHOCTA
¥ IKBMBAJICHTHO! M3OTPOIHO M3JyYaeMO¥ MOIIHOCTH,

f) 4TO MPUMEHEHHE Pa3yMHBIX OrPaHUYEHHI TIPU MPOEKTUPOBAHUM KaK PagMOPEsIeHHEIX CHCTEM NPSIMOM BUAMMOCTH, Tak
M CHCTEM (PUKCHPOBAHHOM CITyTHUKOBOM CIy)KOBI MOXKET MO3BOJMTb COBMECTHOE MCIIONb30BaHHE MOJIOC YacTOT M UTO MOTYT,
OJHAaKO, BO3HUKHYTb 3HaUUTE/IbHEIE TPYAHOCTH COBMECTHOIO HCMO/Ib30BaHUA MOJIOC YaCTOT C APYTUMH Ha3€MHbIMHU cayx6amu,
B KOTOPHIX MCIOJIb3YIOTCS MEPEJATYMKH OONBIION MOIIHOCTH, BBICOKOUYBCTBHTE/JbHBIE NMPUEMHMKM M H3MEHSIOILIMECS
30HBI MOKPBITHS,

EJVUHOAYINHO PEKOMEHAVYET,

1. 4TOOBl NP COBMECTHOM MCIOJIb30BaHMUM YAacTOT PafMOpeeHBIMM CHCTEMaMHM NpSMON BHIMMOCTH C aHAJIOrOBOM
YIIOBOM MOAYJALMENR M CHCTEMaMM (PMKCHDOBAHHOW CIYTHHKOBOM CIyXKOBI LIyM, BO3HUMKAIOMIMA B TeJeOHHOM KaHase
B pP€3y/IbTaTe B3aMMHBIX MIOMeX, ObLT OrpaHUYEH JOMYCTUMBIMM MaJIbIMH 3HaYEHUSIMH 110 CPaBHEHHUIO CO 3HAYEHUSIMU CyMMap-
HOrO JOMYCTHMOTO LIyMa B COOTBETCTBYIOIIEl THIIOTETUUECKON HTAJIOHHOM 1IefIH, KaK OTpefie/IeHO B HacToslLee BpeMsi B Peko-
MeHpauusax 356 u 357;

2. YTOOB! NP COBMECTHOM MCIIOJIb30BAHMM 4aCTOT PafHOpeJEeHHBIMM CHCTEMaMH NpPSAMOH BHAMMOCTH M LM(PPOBHIMHU
cHCTeMaM¥ (PUKCHPOBaHHO# CITy THUKOBOIA CTyK GBI MOILIHOCTb IIOMeXH Gbl/la OrpaHUYeHa TOMYCTUMBLIMU MaJIbiMH 3HAUEHU AMH,
yKa3aHHbIMM B HacTosiliee BpeMsi B PexoMeHmauuu 558 (cM. npumeuanue);

3. YTOBEI PeryJMpoOBaHME B3AMMHBIX TIOMEX MEXAY KOCMUUECKMMM CTaHLMAMK (DUKCHPOBAHHOH CIyTHUKOBOM CIIyXOBI
M pagnopesieHHBIMA CHCTEMAMH TIPSMOi BUAMMOCTH OCYLIECTB/ISJIOCH NyTeM OrpaHHUeHMH, HaJlaraeMblX Ha HCIIOb30BaHUE
obenx cayx6 TakuMm o6pa3oM, uTOGH M36eXaTh HEOOXOAMMOCTH NPUMEHeHMsI OCOBHIX MpPONEAYP KOODAMHALMH MeXAy
aJIMUHUCTDALMSMH, SKCILTYaTHPYIOLIMMH pPagHopesiedHble CTAHLMY, ¥ aAMUHACTPALMAMH, JKCILITYaTUPYIOWUMU KOCMHUYECKHe
CTaHLMK; 3TH OTPAHMYEHHUsl ONpEeAe/eHb B HAaCTOMILIEE BpeMs B PeKOMEHAaLMAX 358 u 406;

4, 4yTOOB! BOIPOCHl COBMECTHOTO MCIOJIb30BaHMA YacCTOT CHCTeMaMM (PMKCHPOBAHHOH CIyTHHKOBOW cnyx6bl ¥ HazeM-
HBIMH PagMOCUCTEMaMH, OT/IKYHBIMHA OT PAAUOPEJIEHHBIX CHCTEM NPAMON BUAUMOCTH, @ TaK)Ke OCHOBBI TAKOro COBMECTHOrO
HCTIOJb30BAHMS OBUIM MpeaMerTOM AafbHEHLIMX WCCIeA0BaHUMN;
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s. uTOOBl PEry/MPOBAHME B3aMMHBIX HOMEX MEXAY KaXZOi 3eMHOH CTAaHLMeHd CHCTEME (PUKCHPOBAHHOH CIIyTHMKO-
BOi C/IYXOB M HA3CMHHIMH DaJMOCTAHUMSAMH, MCHOOJB3YIONWMMH COBMECTHO OfHK M T€ XXe IOJOCH YacTOT, OCYIIEeCTBJIIsA-
JIOCH ITyTeM NPUMEHEHUs CHEeHUaILHOH NPOLEAYPH KOOPAHHALMM MEXAY COOTBETCTBYIOIMMH aJIMMHHCTPaIMAMH. Pexomen-
AyeMbie MpOLEAypH npeacTaBieHul B [Ipwioxenun 28 PersaMeHTa pagMoCBA3H.

Hpumeuanue.— OTHOCATEIBHO NMOMEX IMPPOBLIM PAaTHOPENCHHHM CHCTEMaM CO CTOPOHBI CHCTEM (PMKCHPOBAHHOM CITYT-
HHKOBOH CIyXOm cMm. Otuer 877. :

OTYET 209-5*

COBMECTHOE HCIOJb30BAHUE YACTOT CUCTEMAMHM ®HUKCHUPOBAHHOMN
CITYTHHUKOBOH CJIVYXEBbl 1 HABEMHBIMH CIV XBAMM PAIMNOCBA3HA
(Bonpocu 32/4 u 17/9)
(1963—1966—1970—1974—1982—1986)

1. Bsepenue

Ilpy COBMECTHOM HCHOJNBE30BAHMM YaCTOT CHCTEeMaMM (DHKCHPOBAaHHOM CIYTHHKOBOH CHyXOH M Ha3eMHBIMH
paamocyx06aMu KONKHH COBMOAATBCH YETHPE YCIOBHA:

— CHTH&JIH, [€pefiaBaeMble CO CIyTHHKOB, HE JIOJUKHH NPHYMHATH HENPUEMIEMbIX MOMEX IPHEMHMKAM Ha3eMHO
cnyx6H, KaKk moKa3aHO Ha pHC. 1 A;

— CHTHAJIH, NepefiaBaeMble 3eMHBIMH CTAHIMAMM CHCTEM CIOYTHMKOBOH CBA3H, HE JOJUKHbI IPHUMHATD HENMPUEMIEMHX IO-
MeX MPHEMHHKAM Ha3eMHOM CJyXOw, Kak mokasaHo Ha puc. 1 B;

-—— CHMTHAJB, NepeAiaBaeMble HA3C€MHHIMH CTAHUMAMM, HE AOJUKHH IPHYMHATL HENPHEMJIEMBIX MOMEX IPHUEMHHKAM 3€M-
HBHIX CTAHIMH CHCTEM CIIyTHMKOBOM CB#3M, KaK MoKa3aHo Ha puc. 1 C;

— CHTHaJIH, Nepe/jaBaeMble HA3EMHHIMM CTAHLUMAMM, HE JAOJUKHH NPHIYMHATH HENPHEMJIEMBIX NOMEX NMPHEMHMKAM, yCTa-
HOBJICHHBIM Ha CHYTHHMKAaX, Kak IOKa3aHo Ha puc. 1 D.

CnyTHuK
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R B ¢ | ¢
Paauopeneitnan mquua; 3emHan ctaHuuAa PapuopeneitHan cranuun,
paboTalowan Ha yactote F, paboTaowan Ha YactoTte F,
E : nepeaatuuk R : npuemHuk
PUCYHOK 1

Tpaccol Mewawux CuzHano8 Mexoy CUCTEMaMu (uKcuposannoii
CRYTHUKOBOU CRYXOb U Ha3eMHBIMU paduocryibamu

HOJIE3HBH CHIHAI

— e — e MEIIAIOIMMI CHT'HAJ

Hpumeuanue.— Yxa3aHHHe 9acTOTH PaCHONOXKEHH B COBMECTHO HCIONb3YeMHX HA3EMHHIMH cayx6Gamu paymocBsa3u M (PUKCHPOBAHHOM
CHYTHMKOBOH CAyX00# I0JIOCAaX, pacHpede/ieHHHX ANS Nepefiad B HANPABICHAAX 3EMIIA-KOCMOC (F,) H KocMoC-
3eman (F,).

* 3JroT OTyer HeOOXOAMMO JIOBECTH [0 CBefieHMA 8-i MCCleaoBaTeIbCKOH KOMMCCHH.
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2. DaKTOpBi, ONpeAesiolHe COBMECTHOE HCIOJIb30BaHHE 4YacCTOT
Onpezie/ieHHe BO3MOXHOCTH COBMECTHOIO MCIIOIIb30BAHMS YACTOT JByMsi CUCTEMAMM 3aBUCHUT OT CJEAYIOIMUX (haKToO-
pos:

— MakCHMMaJbHO AONYCTHMMON BEJMUMHBI [OMEX B Teie(OHHOM, TEeJNEBU3MOHHOM WJIM 3BYKOBOM KaHajle Ha BBIXOJE
CHUCTEMBI, IOABEPraoIUENCs TTOMeXaM;

—  4YMCNa KOHKPETHbIX MyTe#l pPacIpOCTPAHEHWsi TMOMeX, MEXIY KOTOPbIMM [OJKHA DAaclpPEAeNsATbCS CyMMapHasi Aomyc-
THMasi BeJHMYMHA TIOMEXU;

— OTHOIINEHMS MOIIHOCTEH WM CIEKTPAJIbHbIX IJIOTHOCTEH MOINMHOCTHM MHOJIE3HOTO M MeEIalllero CHUrHajJIoOB Ha BXOAe
IIPUEMHHKA, TP KOTOPOM obecnieunBaeTcs AonyCTHMas BEJIHYMHA MOMEXHU HAa BbIXOAE IIPHEMHHMKA C YYETOM MCHOJIb3Yye-
MBIX THIIOB MOAYJALUA;

— MOIIMHOCTH WJIH CHCKTpaJIbHOﬁ IUJIOTHOCTH MOIIHOCTH MEHIAOLIECro nepeaaTyuka;

— NOTEpPH NPHM pacHpOCTPAHEHMM MEINAIOIIEr0o CUTHajia Ha Tpacce C yuyeToM 3((eKTUBHOTO YCHJIEHHSI aHTEHH, OCHOBHBIX
MOTEPh MEPEAAYN M BIMSIHUA TOJIAPU3ALNM;

— MOLIHOCTHU WJIH Cl'leKTpaJII:HOﬁ MJOTHOCTU MOINHOCTH NepeJaTuuKa IOJe3HOro CUrHaJjla,

— moTepu mepejaud Ha Tpacce PacHpoCTpaHEeHHs! NOJIE3HOTO CHMrHaja C y4eToM 3¢ deKTHBHOro yCuIeHWs aHTEHHbI
M OCHOBHBIX MOTEPDH MEPeAaYM.

MakcuManbHas AOMYyCTUMAsl BEJIMYMHA [IOMeX B THIOTETHYECKON TaJIOHHOM LenH AaHa B Pekomenmauuu 356 nns cuc-
TeM (PUKCMPOBAHHOH CHYTHMKOBOH ciyxObl M B Pexomengaumm 357 ans paguopesieiiHbIX CHCTEM NPAMOM BUIMMOCTH.

3. MeTonpi, NO3BOAAIOLIKE 0becneunTh COBMECTHOE MCTIOJIb30BAHME YaCTOT

Kom(pe'mbmu METOAaAMH, IIO3BOJIAIOILUMHA obecreunTb COBMECTHOE MCIOJIb30BaHME YacTOT CHUCTEMaMH (I)HKCPI—
pOBaHHOﬁ CﬂyTHHKOBOﬁ CJIy)K6b] U Ha3€MHbIMHM CHCTEMaMH, SABJIAIOTCAH:

— OrpaHMYeHHE MOLIHOCTH, M3JIy4yaeMOWl pajauopeseiiHbIMM nepegatyvkamMu (cM. Pexomenmaumio 406 u Oruer 393);
B Npunoxesuu | MPUBOAATCS HEKOTOpbIE JeTaly IO 3TOMY BOIIPOCY;

— OrpaHMYeHHe CIEKTPaJbHOM IUIOTHOCTH IIOTOKA MOIIHOCTH HAa MOBEPXHOCTH 3eMJIM, CO3JaBaeMOW CIyTHUKaMM (PUKCHPO-
BaHHOM CIyTHUKOBOM cayxGbl (cM. Pekomenmaimio 358 u Ortuer 387);

— ChoeUMaIbHBI METOJ pacyeTa pacCTOfHMsA, B Npefesiax KOTOPOro MepeJaTiMKu 3€MHbIX CTAaHIMH WIM NepeAaTYMKH
Ha3eMHBIX CTAHIMII MOrYT CO3JaBaTh HeNpUEMJIEMble IOMEXH COOTBETCTBEHHO NPHEMHHMKAM Ha3eMHbIX CTaHLUUH
WIA TIPUEMHMKaM 3€MHbIX CTaHLUMH, HMCIOJB3YIOIMM OJHM M Te K€ MoJochl YacToT (cM. Pexomenpanuio 359
n OTtuer 382).

KoHKkpeTHble mIpeAesbl M MeTOAb! pacyeTa mnpuBedeHsl B Cratbsax 27 u 28 u B Ilpmnoxenunm 28 Pernamenra
pagnoOCBA3H.

HekoTopble paeTanm, KacalmolMecs BO3MOXXHOCTEH COBMECTHOTO MCIIOJb30BaHUA MOJOC 4YacTOT (DUKCHMPOBaHHOM
CIIyTHUKOBO#M Ciy00ii 1 TpomocgepHbIMU pafnoOpesIeiHbIMA CUCTeMaMH, JaHbl B mpuioxenun II.

B mpunoxxennmn 111 maHbl Takke HEKOTOpble CBEAEHUS IO COBMECTHOMY HCIOJb30BAaHUIO 4acTOT (PUKCHMPOBAHHOMN
CIYTHUKOBO#M CMyX00if ¥ Ha3eMHON PaJMOJIOKALIMOHHOM CJIyXO0iA.

4. KOMNpOMHCCH JJISi COBMECTHOTO MCMONb3OBaHUA 4YACTOT CHUCTEMaMH (DUKCMPOBAHHON CMYTHUKOBOH CIYXObi
U pagvopeJieiiHbIMUA CHCTEMaMHU

KauecTBeHHbIE NTOKA3aTENN KaK LEJU NPOEKTUPOBaHUA DPaJHOPEJEAHbBIX CUCTEM U CHCTEM (PMKCHPOBAHHOM CITyTHH-
KOBO# ci1yx6b1 onpeaenenn B Pekomenpanusax 393 u 353 MKKP coorBerctBenHo ans cucteM ¢ UPK-UM, a ans cucrewm,
uctonb3dyowux UKM,— B Pexkomenpauusix 594 n 522.

3tu PekOMEHAAUMH TNPEACTABAAIOT KOMIPOMHUCC MEXAY NPEANOUTHTEIbHBIME HOPMAaMM, KOTOpPble JOJIKHbI OBIThb
JOCTUTHYTHI /151 TeJIe(POHHOM LIENH, U YBEJIMYEHHEM CTOMMOCTH C POCTOM KayecTBa CHUCTEM cBs3u. 10 aToi npuunHe AaHHbIE
PekoMeHpaumu npeACTaBAsIOT cOGOM MEPBUYHYIO OCHOBY AJs OOLIEr0 NPOEKTUPOBAHUS HA3EMHBIX M CIyTHUKOBBIX CHCTEM
pagnocBs3H.

OfLiee JONMYCTMMOE YXyALIEHME KAYECTBEHHBIX XaPaKTEPUCTHK JIOGOH CHCTEMBI [OJIXHO PaclpeleNsThCa MeXAIY:
— TEMJOBBIM ILIYMOM,
— TIIOMeXaMH BHYTPH CHUCTEMBI,

— [OMe€XaMH OT APYTHX CHUCTEM, UCHOJBL3YIOIIHUX Ty XK€ IMOJOCY 4YacCToT.
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MoxeT GHTb JOCTHIHYTA COIVIaCOBAHHOCTb B PacHpesie/ieHH: IOMeX, eCJi cooTBeTcTByomue Pexomenganun OyayT
YUYHTHIBATH BIMSIHME NIOMEX Ha OOIIYI0 CTOMMOCTH CHCTEM, MCIIBITHIBAIOIMX B3aUMHBIE IIOMEXH. IMoapo6Hoe paccMoTpeHue
3TOro METOAa MPUBOAUTCs B paGote Mapdu [1982] u B okymentax MKKP [1978-82]. IIpuMepr NpUMEHEHNS STOrO METO/Ia
KPaTKO M3IVIOXKEHH B mpuioxenuu IV.

XoTs He BCceraa MOXHO JIETKO NPHMEHHTbH NaHHBIA METOJ B CJydYae, ecld 3aTPOHYTa HE OJHAa aJMHMHMCTDaLMs,
BCE XK€ ONpaBAaTh €ro paCCMOTPEHHE MOXET BO3MOXHAf SKOHOMMSA OOILIeHl CTOMMOCTH.

CCBLJIKH

MURPHY, J. [September-October, 1982] Determination of minimum cost interference between services sharing the same fre-
quency bands. Ann. des Télécomm., Vol. 37, 9—10, 413—424.

Hoxymentot MKKP

[1978-82]: 4/344 (Rev. 1), 9/255(Rev. 1) (AscTpayms).

MMPUJIOXEHME I

3AINUTA KOCMUYECKUX CTAHIIUNA ®UKCUPOBAHHON CIYTHUKOBON
CIYXXBbI OT IIOMEX, CO3JABAEMBIX HASEMHBIMHM PAZIUOPEJIEHHBIMU
CUCTEMAMHM B IIOJIOCAX COBMECTHO UCNOJb3YEMBIX YACTOT
BBILIE 1 I'Ty

PaCCMOTpeHHe OrpaHHUYCHUS MOLIHOCTH HA3€MHOIO IEpEeAaTyMKa CBA3BIBAETCHA C ABYMsi BO3MOJXHBIMH NPHYHHAMHU:
— TNOM€XaMH, BOS}IeﬁCTBleHmMH Ha COYTHHK, B OCHOBHOM JIy4Y€ aHTE€HHbB Ha3€MHOIO paauopeneﬁnoro nepeaaTymka;

— TMOMEXaMu, BOS}ICFICTBYIOIHHMH Ha CIIYTHUK OT M3JIy4CHUS 60KOBHX JICIICCTKOB aHT€HH 60)lb]]IOI‘O YHCJia HA3€MHBIX CTaH-
I.[Hﬁ, HaXoAAIMXCA B 30HC MOKPHITHS CITyTHMKA.

IlepBasi nMpWyMHAa NPUBOAMT K OTPaHHYECHMIO MAaKCHMAJIbHON SKBHBAaJCHTHOMH H30TPOMHO HM3IYYaeMOH MOLIHOCTH
(3. U. M. M.) Ha3eMHBIX CTaHLMI, aHTEHHH KOTOPHIX HANpPaBJICHB GINU3KO K reoCTanMoHapHol opbure. Bropas npuunHa npu-
BOJUT K OrPaHHYCHMIO MaKCHMAaJIbHOH MOIIHOCTH, NMOABOJMMOIM K AHTEHHaM Ha3€MHBIX CTAHHWMH.

1. OrpaHu4eHHME 3. H. H. M.

JinA CIyTHMKA, HaXOAAIIEroCcst B 30HE OCHOBHOTO JIyya AHTEHHH HA3€MHOH CTAHLMH, CO3AAOMIEH NOMEeXH, dTa
CTaHUusA GyIeT pacnosoXeHa Ha BUAMMOM CO CI[yTHUKA TOPH3OHTE. HonycTtumas 9. u. U. M. 6yJIeT 3aBHCETh, B 4aCTHOCTH, OT
KO3(pHLMEHTa yCHIEHUS CIYTHAKOBOW AHTEHHbl B HANPABIEHMM HA TOPM3OHT, KOTOPHIA B 06uieM ciyyae Gymer 3HauM-
TeJIbHO MEHbIIE K02 GHIMEHTa yCWIEHUs B IIaBHOM HarmpaBJIeHHH.

Hpyrumu napaMeTpaMu CHOYTHHKA, KOTOPHE YYHTHBAIOTCA MDY PacueTax, SRISIOTCH: MIyMOBas TeMIiepaTypa npueM-
HUKA, KOJHYECTBO TeneDOHHHIX KaHAJIOB M MCHOJb3yeMasi CTENeHb PACCesHUS DHEPruu.

2. OrpaHH4YeHMEe MOIHOCTH, NOABOIMMOM K aHTeHHe

KosdduupenT ycuieHns aHTeHHBI Ha3€MHOM CTaHLMM BHE €€ OCHOBHOIO JIy4a CYIIECTBEHHO HE 3aBHCHT OT K03 dn-
IMEHTa yCWICHHs] B OCHOBHOM Jydye. Cle/loBaTe/IbHO, KOTIa CIYTHHK HE HAXOAMTCH B 30HE OCHOBHOrO Jiyda aHTEHHHI,
ToOMEXaMu MOXKHO YIIPABJIATL CKOPEe MyTEeM OrPaHMYEHHsi CYMMapHOi MOIIHOCTH, OBOAMMO# K aHTEHHE, YEM OrpaHMYCHHEM
3. M. U. M.

CymmapHble moMexw, BO3JEHCTBYOIME Yepe3 IVIABHHIA JIENECTOK CIYTHMKOBON AHTEHHB, 3aBUCAT MO3TOMY OT
KOJIM4ECTBA Ha3E€MHBIX CTaHIMI, HAXOAAIMXCSA B 30HE MOKPHTHSA CIyTHHKA, M OT CPE/IHETO YCHJICHMS MX aHTEHH B HampaB-
JIEHMM Ha CryTHMK. JIpyrue mapaMeTpw CryTHWKa, KOTOPHE YYMTHIBAIOTCHA TPH DAacueTax, YIOMSAHYTH B MpEeABIAYIIEM
pasgene.

ITPUNOXEHME I1

COBMECTHOE HMCIIOJIb30BAHUE IOJIOC YACTOT CUCTEMAMMU
OUKCHAPOBAHHON CITYTHUKOBON CJYXBbI 1 HABEMHbBIMHU
TPOIIOC®EPHBIMU PAJHOPEJEHHBIMA CUCTEMAMU

1. Baenenme

B 5ToM NpuioXenny NCCNIERYIOTCA yCIOBASl, IPH KOTOPbIX CHCTEMBI (PMKCHPOBAHHO CITyTHUKOBOH CJIyX6H M TPOMO-
CepHbie CHCTEMBI MOTYT COBMECTHO MCIIONB30BaTh OAHM M T€ XK€ NOJOCH YacTOT, HE CO3AaBast Ype3MEepPHBIX B3aUMHBIX
oMex.
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2. TponocgepHbie pandopesieiiHbie CHCTEMbI

TponocgepHbie CUCTEMBI XapaKTEPU3YIOTCsl GOBIIMM Pa3bpoCcOM MapaMeTpoB: HaNpUMep, MOLIHOCTDb IEPeJATIHKOB
MOJKET U3MEHATHCA OT HECKOJIBKMX COTeH BaTT 40 50 KBT, iMaMeTpbl aHTEHHBI — OT 3 10 35 M, eMKOCTb B OCHOBHOIi IOJIOCE —
OT OZHOrO TesneOHHOrO A0 OJHOrO TeJEBU3MOHHOTO KaHasa, KO3dPHUUMEHT myMa npueMHUKOB — OT 1 g0 12 aB. Buibu-
paThb Haubojiee MOAXOASIIME MapPaMETPbl /I KaX[AOil ONpee/IeHHOM CHUCTEMBbI, a UHOrJa U AJs OTAC/LHON JIAHUH CBSA3A
HEOOXOMMO C y4ETOM JKOHOMHYECKMX TpeGoBanmii. PabGoume 3anachi, koTopbie MOriauM Obl 0becneyuTh CTaHAAPTU3ALMIO,
OKa3BIBAIOTCA JMO0 TEXHUYECKH HELOCTHIXKUMBIMM, TUOO 3KOHOMHUYECKM HEMPUEMJIEMbIMH.

CKo/b-TM60 LIMPOKOE MCIOJIb30BaHME B TPOHMOCHEPHBIX PaJMOPEIEHHBIX CUCTEMAaX MapaUie/bHBX PaMOYacTOTHBIX
KaHaJIOB, KaK B CHCTEMaX NPSIMOi BUAMMOCTH, MaJO BEPOATHO.

3. 3ameyaHHs, KaCAIOUMECH FeOMETPUYECKMX COOTHOLLIEHHIA

B OtueTte 393 npuBeseHbl reOMETPUUYECKHE COOTHOIIEHHS, ONpeleisAolHe NOABEP)XEHHOCTb CIIYTHUKOB BO3ACHCTBHIO
JIy4eil aHTEHH HAa3€MHbIX PaJUOpeJIeHHbIX CTaHMil. XOTs GoJiee y3KUe Jiyyd aHTEHH TPONOC(EPHHIX CTAHIMH YMEHBIIAIOT
BEPOSITHOCTb OCBELIEHMS] PAa3/IMUHBIX CMCTEM CIIyTHMKOBBIX OPOMT, GOJbIIME MOLIHOCTU MEPEAATUYMKOB, YYBCTBUTENHHOCTD
NPUEMHHUKOB M YyCUIEHHE aHTEHH YBEJMYUBAIOT BEPOATHOCTh 3HAYUTE/IbHbIX NIOMEX OT TaKMX JIy4eil M JaXKe OT OCHOBHBIX 60-
KOBBIX JIENECTKOB.

Kpome Toro, TponocdepHbie JMHAM YaCTO UCIOJB3YIOTCSA IUIA CBA3M MEXXAY MaJIbIMU U [JaJIeKO Pa3HECEHHBIMM OCTPO-
BaMH, a TakXe B JPYTMX MOAOGHBIX C/IydasiX, YTO OrPaHHYMBAET BHIOOP BO3MOJXHBIX HANpAaBJICHHMI AJIsi TPacC M MeLIaer,
TakuM 06pa3oM, W36eXaTh HanpaBjieHMs] AHTEHH B CTOPOHY OPOMTBI.

4. 3ameyaHus, KacalolmMecs nomex
4.1 Ilomexu cnyrnukam u OT CRYTHUKOG

DKBMBAJIEHTHAsi HM3OTPOMHO M3JlydaeMasi MOIIHOCTb CTAHIAM TPONMOC(EPHOH CHCTEMBI MOXET OBITh NOpPsAAKa
85-—-90 aBBT, TO eCTb MOXET HEHAMHOr0 OTJHMYAaTbCA OT 3. M. H. M. THIHYHOU 3eMHON cTaHuuH. Cliel0BaTeJIbHO, HA
CNyTHMKE, TOMABLIEM B IJIABHLIA JIENECTOK AHTEHHbI TPONOCKEPHOH CTAaHLUM, OyAyT NPUHUMATHCA TOJNE3HBIA H Me-
UAIOIMIA CHI'HAMbL C MPUOIM3UTENHHO OJMHAKOBBIMH MOILIHOCTAMH, €CJIH COBMECTHO MCIOJB3YIOTCS YACTOTH /I Harpas-
seHus 3emas-KocMoc. Eciu 6ylyT COBMECTHO HCHO/Bb30BATHCS YACTOTHI /Il HAMPABJICHUS KOCMOC-3eMJis, TO MeLIaloLMEt
CHrHaJI, IPUHUMAEMblii PUEMHUKOM TpomocdepHoii cucTembl, Oyaet okoo —110 gBBT, To ecTh TOro e MOpPsJKa, YTO
M CpeJiHAA BEJMUMHA MOJIE3HOTO CHUrHaJja, M, CJefOBAaTEbHO, MPAKTHYECKH BbI3OBET HapyLIEHHE CBA3H.

4.2 Ilomexu 3emHbiM CTGHYUAM U OT 3eMHBIX CTAHYUL

IpobaeMa KOOPAMHALMOHHOIO PACCTOSIHUS MEXJY 3EMHBIMM CTAHIMSMH W TPONOC(HEPHHIMH CTAHLMAMM CYLIECT-
BEHHO MOAOOHA MpobJeMe KOOPAMHAMOHHOTO PACCTOSHUA MEX/Y 3E€MHBIMH CTAHIMAMM U CTAHUMAMH TPAMOI BHAMMOCTH,
3a MCKJIOYEHHEM TOro, 4TO OyayT MMeTb MecTo 6osiee 3HAUMTE/bHbIE OCHOBHBIE MOTEPHU Nepeaud Ha Tpacce. Ilorepm,
Tpebyloimecs 1A TOro, 4ToOBl c/ie/laTh IOMEXM HEe3HAYMTE/bHBIMH, KOJebMoTcs npubausuTenpHo B npeaenax ot 190 ab,
KOT/la aHTEHHbl He HaBeAeHbl Apyr Ha apyra, Ao 300 aB, korma aHTeHHH O6eMX CTaHIMii HamNpaBIeHB JAPYr Ha Jpyra
(COBMajalOT MO a3MMYTy, HO HAXOAATCS Ha PACCTOSHMH, MPEBHILIAIOLIEM PACCTOSIHHUE MPAMOM BHAMMOCTH).

CrieayeT OTMETHTb, YTO 3HAYHATEJLHO OOJIbIIE HM3BECTHO O MAJEHAM CHCHajla MPH TPOMOC(EPHOM PpacmpocTpa-
HEHHMH, YeM 00 yBeJMUEHMH CHMTHaja, 4TO WMeeT GOJIbIIoe 3HAYeHWE NMpPU OLEHKE KOODAMHALMOHHOTO PACCTOsiHMs. 3Ha-
YHTE/bHbiE OTKJIOHEHHUSI MIOTEPD [PH TPONOC(HEPHOM PACHPOCTPAHEHHH OT CTATHCTHYECKMX MEJUAHHBIX BEJIMUMH MOFYT ObITH
BbI3BaHbl 00pa30BaHMEM aTMOCHEPHBIX BOJHOBOAOB H3-33 TEMIIEPATYDHbBIX MHBEPCHM, UYTO, KaK H3BECTHO, BbI3BBAET
yBeJIMuUeHHe CUTHAJIOB, IPUMHUMAaeMBbIX Ha TPaccax 3a npejiesaMmu ropu3onTta Ha 60—70 aB oTHOCHTENBbHO MEIMAHHBIX 3HAYEHH
B TEYEHME BeCbMa JUIMTE/IbHBIX MNepUOAOB BpeMeHd. Tonorpaduueckue OCOOEHHOCTH MECTHOCTH HUXKE 3OHBI
paccesiHUsi MOTYT CO3/aBaTb aTMOCcepHbiE BOJHOBOABI Ha KOHKDETHBIX Tpaccax CO 3HAYMUTEIbHO OONMBIIMM npeobia-
JlaHHeM, YeM B CPefAHeM I PacCMaTPHBAaeMOro paiioHa WM JJIsA pailOHa JaHHOTO THIIA.

V3MepeHHe MOTEPh PacpOCTPaHEHHS HAa TPAcCaX BO3MOJXKHOrO pPaclpoCTpPaHEHHUA NMOMEX PEKOMEHAYETCS MPOBOAUTH
B TO BpeMs, KOTJla TEMIEPATYPHbIE HHBEPCHH OKA3bIBAIOTCA Haubosee BepOATHBIMM. EC/In OCHOBHbIE MOTEPH MepeAadyu Impe-
Bpimaior 250 aB, UX TPYAHO M3MEPUTHL C MOMOLIBIO MEPEBO3UMOrO 0OOPYAOBAHU.

IlJlﬂ r€OCTaHOHAPHBIX CIIYTHHUKOB 3aJa4ya KOOPAHWHAIUK B HCKOTOPOI‘;I MEpe ynpoiaeTcsa B CBA3H C TEM, UTO aHTCHHaA
3€MHOM CTaHIMM BCErja MMeeT OJIHO . HAIIPABJICHUE, & HE€ HECKOJIbKO, KaK 2TO HMEET MECTO, Koraa OHa CJICAUT 3a JABH-
XKYLIHUMCA CIYTHUKOM.

5. BbIBONBI

51 Kak npeacraBisiercs, npo6seMa KOOPAMHALMM B GOJbUIMHCTBE CJyyaeB, BCTPEYAIOIMXCS HA MPAKTHKE, MOXET
6bITL pemena. B 0co00 TPYAHBIX CHUTyalMsiX OHa Morja 6bl 6bITh ynpoiieHa, ecau Obl MMeNach HECOBMELUEHHas I0JIOCaA
YacTOT, B KOTOPYI0 MOXHO ObuIo Obl MEPEBECTH YaCTOThI MELUAIOINEH JIMHAN CBA3M.

5.2 COBMECTHOE HCIIOJIb30BaHHE M0JIOC YACTOT C CHCTEMOM IeOCTAllMOHAPHBIX CIYTHUKOB NOTpeGoBajo Obl orpanm-
YEeHHsi Ha HEOOJIBILION YAaCTH 3€MHOI MOBEPXHOCTH AMANA30HAa pa3pelleHHBIX Aa3UMYTAJIbHBIX HaNpaBJeHUMH A TPOMO-
ccepubix nuHMit. TT0-BMAMMOMY, CTENE€Hb JTOr0 OFPAHMYEHHSI He OyAET HACTOJNBLKO BeJMKa, YTOObl IPENsATCTBOBATb
COBMECTHOMY MCIIOJIb30BAHUIO IOJIOC 4aCTOT.
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5.3  CucTeMBI CO CHYTHMKaMHM Ha CJIy4aiHBIX HAKJTOHHBIX OPOMTaX B HACTOSIIEE BPeMsi TPeGYIOT TAKMX CyLIECTBEHHBIX
OrpaHMYEHHMI Mana3oHa pa3pelleHHBIX a3UMMYTaJIbHbIX HampaB/IeHUi 1A TPOoNnoChePHBIX JMHAM Ha GOBIIEH 4acTH 3eMHOTO
Hapa, YTO COBMECTHOE HCMOJIb30BaHHE YAacTOT OKa3blBAe€TCA HEBO3MOXKHBIM.

IMTPUJIOKEHUE III

COBMECTHOE HUCIIOJIB30BAHUE YACTOT ®UKCUPOBAHHOMA CIIY THUKOBOH
CIIYXBOIl 1 HABEMHOHN PATUOJIOKAUUOHHON CHYXXBOM

B coorserctun ¢ TaGuuueii pacnpesieieHHsi 4acTOT (PMKCHPOBaHHasi CIHYTHMKOBas CIyxkGa M Ha3eMHAsT pajuo-
JIOKalMOHHas C/iyxk0a MMEIOT HEKOTOpHe pacHpelesieHHMs B OJHMX M TEX XXe [0J0CaX 4acToT, ocobeHHo Bmme 50 T,

Ha coBMelueHne 4acTOT BAMSIOT TPH OCHOBHHIX (PaKTOpa: ynpam/ieHHe YaCTOTOM, reorpadpuueckue 0COGEHHOCTH U Me-
TOAbl yMeHbleHMs moMeX. B Oruerax 827 m 828 * cooTmeTcTBeHHO paccMaTpuBalOTCA 3TH (GaKTOPH M H3JAraloTCs
BONPOCHI MCTOJIL30BaHUS CNIEKTPa YacTOT B PaJMOJIOKAMOHHON CIykOe, a TaKXXe TEOPETHUECKHE M IKCHEPHMEHTAIbHbIE
pe3y/bTaThl COBMECTHOTO HMCNOJIb30BaHMA crnekTpa 4acToT cucreMamu YPK-YM u paauo/iOKaLMOHHBIMM CHCTEMaMu
C ralleHHEeM HMMMYJIbCA.

IMPUJIOXEHME IV

NPUMEP IPUMEHEHHUSA METOJA ONITUMU3AHUU IIOMEX MEX/JAY HA3EMHBIMU
PAJIMOPEJIEAHBIMUA CUCTEMAMM U COYTHUKOBBIMU CJIY XBAMU

1. Merononorus

nOCTpOCHHe MOZEJIA CHCTEM, MCOBIThIBAIOUIMX B3aHMHbBIC NMOMEXH, SBJIAETCA HEepPBbIM 3TAIIOM METOJAa OITHMH3aLUH.
3aTeM CTOMMOCTb YBA3BIBACTCA C NapaMeTpaMHU MOJIEJIM, KOTOPbIE MOTYT yNpPaBAATbCA MPOCKTUPOBIIMKAMH. 3ro OCyIeCTB-
JIAETCA IIYTEM HNPUMEHEHUSI COOTBETCTBYIOLUMX ypaBHCHHﬁ IIpH pacyeTe CTOMMOCTH Ha OCHOBE HMEIOLUUXCS JJaHHBIX.
I[anee HOJIyYCHHbIE€ PpE3YJbTaTbl CKJIAABIBAIOTCA JAJisi oOIpeAeJIeHus CyMMélpHOﬁ CTOHUMOCTH BCE€X pacCMaTpHBaeMbIX
CHCTEM.

Mnst KaXHOH CHCTEMBbI HMEIOTCS HOPMBbI OGIIMX KaYeCTBEHHbIX IOKA3aTeseil; OHM BKJIOYAIOT YXy/AIIEHHE KauecTsa,
BbI3BAHHOE BCEMM MCTOYHMKAaMM. OHH MOTYT HCHOJIb30BATHCHA, YTOOB OrPaHMUMTL MJIHM CHEJATh 3aBUCHMBIMA HEKOTOpBIE
U3 NapaMeTpoB NpoekTa. (3aBUCHMble NAPaMeTPhl MMEIOT (PUKCHPOBaHHBIE BeJUYMHbI, TOTAA KaK BCEM JPYTHM IapaMeT-
paM BeNMYMHBI TNPUCBAMBAIOTCs.) [Ipyrue mapaMeTpbl MOXHO CHENaTh 3aBUCHMBIMM IIyTEM HKCHOJb3OBAaHMS ypaBHEHMIA
pacnpocTpaHeHUs PafiMOBOJIH /I MePeAauy CUTHAJIOB B KaXJOH CHCTEMe W /ISl PacCOPOCTPAHEHMs MOMEX MEXAy CHCTe-
Mamu. Toraa cyMmapHasi cToMMOCTb OyaeT (yHKUMEH OCTaNBHEIX HE3aBHCHMEIX MePeMEeHHBIX.

Ilpu ocymecTBIeHMHM MpPOrpaMMbl ONTHMH3ALMM MOXeT ObITh HailieHa O6LIAs MMHMMAJIBHAS CTOMMOCTb MyTeM
M3MEHEHHs 3HAYeHMI He3aBUCHMBIX NepeMeHHbIX. IlosyueHHbIi B pe3ynbraTe HaGop MapaMeTpOB SIBJIAETCSA ONTHMAJIb-
HBIM, MOCKOJbKY OHM COOTBETCTBYIOT MHHHMAJILHOH 0Ol cToMMOcTH. MCXOAsi M3 MOJYYeHHBX MapaMeTPOB, MOJXKHO
paccuMTaTh ypoBeHb NoMeX. IJTo OymeT NpPeANOYTHTENBHBI yPOBEHb MNOMEX, KOTODBIA JOJKEH OBITb MPUHAT
KaK LeJIb IPOEKTHPOBAHM I, IOCKOJIbKY OH CBA3aH C ONTHMAJIbHBIM IIOCTPOEHHEM BCel cHcTeMr L. BuiGop kakoro-im6o mpyroro
YPOBHA TOMeX NMOTPeOyeT M3MEHEHHs HE3aBMCHMBIX MEPEMEHHBIX M, CJIE0BATE/bHO, YBEIHYEHHsS CYMMAPHOH CTOMMOCTH.

2. Pe3yabTaThl MCCIENOBAHUA OJHONO M3 NMPHUMEPOB

Ha puc. 2 nokasaHa TUNMYHAS MOAENb CHCTEMBI, CO3AAIOLIEH NOMEXH. B3aMMHEIe MOMeXH MeXAY HareMHOH CHC-
TEMOl M KOCMMYECKMM CETMEHTOM OOBIYHO YCTPaHSIOTCS MPH HaIeXXalueii OPHEHTALMH aHTEHHBI PaAMOpeeHHON CHCTEMD
IO OTHOLIEHMIO K TeoCTallMOHapHOM opbute. Ilpeamnonaraercs, YTo 3eMHasi CTaHUM, ucnosb3yomas curiamm OKH-OM,
MCOBITHIBAET NMOMEXM OT TOH CEKUMM pafMOpeseiHOH CHCTEMBI, Ile PacoJOXeH MojeM (Kak omnpejeneHo B Peko-
MeHpauuu 392) . B 1aHHO# MOJIe/I CEKLMSI MOZIEMa COCTOMT M3 CEMH TPacc UTHHOM 10 40 KM, a 3eMHAasi CTaHLMs PacIoNoXKeHa
nocepesvHe ITOH CEKLHH.

Ipemnonaraercs, uro goaroBpemenHeie Nomexu (20% BpeMeHHM) BOZHHKAIOT TUJBKO MeXAY GmKaimumu napamm
NepEeaTIMKOB WM TPHEMHMKOB CEKIMM MOJeMa M TPMEMHMKOM WJIH NepeJaTYMKOM 3eMHOi cTaHuuu. Ilpeanomaraertcs,
YTO KPaTKOBPEMEHHbIE TOMEXH BOSHHKAIOT TOJIbKO MeJXK/y 3€MHOM CTaHLMel M KPaifHUMH PeTPaHCISTOPaMM C 00enX CTOPOH
cekumu Mozema, R, m R,. Tlpeo6najaommm BHIOM pacHpPOCTPaHEHHS HBASETCS BOJHOBOLHOE pacrnpoCTpaHeHHeE.

B 0Boux ciyuasix, npu noMexax OT pagHOpPeNeHHOM CHCTEMBI 3¢ MHOM CTaHIAA U HaoGopoT, HEOGXOAMMO OITHMH3HPO-
BaTh BCIO CEKLMIO MO/leMa B OTHOLICHHH MOMEX OJHOMY PETPaHCJATOPY M OT Hero. IT0CKOJIbKY CTOMMOCTb PaJMOJMHMHU fB-
JIAETCA BOPHYTOM (PyHKLMeN IyMa B OCHOBHOM FOJIOCE B CJIyd4ae aHAJIOTOBOi PaJMOpesIeHKON CHCTEMBI, TO AelIeBe HeHWTpa-
JIM30BaTh BIUsIHHE NMOMeX JMOO Ha 3EMHYIO CTaHIMIO, JMOO Ha PajMOpeNeiiHyI0 CHCTeMy IyTeM HeGOMbIIOro yaydnieHus
Ka’XX/10ro peTpaHC/IATOpPa, YeM IIOACTPOHKON MeINalIel MM MOBPeXIEHHON nMoMexe yuauu [Murphy, 1982].

* Tlocneanee mpemioxenune pasnena «Boiope» OTuera 828 He JOJ/DKHO YUMTHIBATHCS, TMOTOMY YTO TaKasi CATyals COBMEILIEHHMA 4acTOT
HE MOXeT MMeTb MECTa B COOTBeTCTBMM C Tabuuueil pacnpeneneHust uactot PernamenTta pajuoCBsi3u.
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3emMHan cTaHuuA

PUCYHOK 2 — Modenb 3eMHOl CTAHyuu u HA3EMHOU CTAHYUU
paduocesn3u, UCNLITHIBAIOUUX 63AUMHBIE NOMEXU

Y106b1 ONpeaeNNTh OOINYI0 CTOMMOCTB, TpeOyeTCst pPsii COOTBETCTBYIOIMX yPaBHEHUIl CTOMMOCTH. Psijl TakmX ypas-
HeHMil faH B pab6ote Mopdu [1982]. Ha puc. 3 nmoka3aHO OCHOBaHHOE Ha DTHX YPAaBHEHMAX HM3MEHEHUE obmeit cTou-
MOCTH CHCTEM, CMOJACAMPOBAHHBIX Ha PHC. 2, B 3aBHCMMOCTH OT JABYyX Hanbonee Ba)XKHHIX HE3ABUCHMBIX IapaMeTpOB.

Ha puc. 4 mMoka3aHo, YTO OTHOIICHHE MOMEX B ONTHMAJIbHOM CJyyae NpUOIM3NTENHHO MPOMOPLHOHAIBHO MPOH3BeE-
nennio Gpsp (kK03(pHMUMEHT YCHICHHSA AHTEHHH MEMAIOIEr0 PETPAHC/IATOPAa B HANPaBICHAHM Ha 3EMHYIO CTaHLMIO)
Ha Gpgps (KOD(GMLMEHT yCHIICHHS AHTEHHBI 3€MHOM CTAHIWM B HampamieHuu R;), HO ONTMMajbHAs CTOUMOCTDb C,
NPaKTHYeCKM HE 3aBUCHT OT DTOr0 MPOM3BEACHHA, €CM OHO He MNPEBHIIAET 3HAUYCHWUS MPUMEPHO 40 nB. Ha mnpak-
THKE 3TO O3HAYaeT, UTO €CAM Mpou3BejeHue KOIDMUIMEHTOB yCWICHMS aHTEHH HE INPEBHINACT JITOro 3HaYeHWsd, TO
pesmuuHa J NpeAcTaBasieT co0oil CIyYaiHO BO3HMKAIOIIYIO BEJMYMHY TIPM ONTHMM3ALMHM ABYX CHCTEM B NPUCYTCTBUM

KPAaTKOBPEMCHHBIX IMOMEX. CJIeLlOBaTeJIbHO, 5TO 3HAYCHUEC ABJIAECTCH PACUETHLIM 3HAUEHUEM TIOMEX.
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PUCYHOK 3 — H3menenue obweli CrouMOCTU CUCTEM C TEPPUTOPUATLHBIM PASHOCOM d
u duamerpom anrennvt paduoperneiinoi cucremvt Dg. Jpyzue nesaeucumoie
nepemeHHble nApameTpul NOOIEePKUBAIOTCA HA UX ONTUMANLHLIX 3HAYEHUAX
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PUCYHOK 4 — H3menenue cToumMocTy CuCtem u ONTUMANLHOU NOMeEXU

6 3a6UCUMOCTU OT npouseedenus KO3GPUYUEHTOE YCUNEHUA AHTEHH 3eMHOU CTAHYUU U DeTPAHCAATODA,
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PUCYHOK 5 — Coornowenue mexdy ONTUMANBHOU CTOUMOCTBIO
U yposHem nomex, onpedensemoe koddduyuenramu ycunenus AHTEeHE:,
yuacreyiouux 8 nepedaue 00a206pPeMEHHBIX NOMeEX
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Tlpu Gosiee BLICOKMX 3HaueHHSIX NMPOM3BENECHUs KO3(D(PHUMEHTOB yCHICHUS AaHTEHH, KOrja CTOMMOCTb CTaHOBMTCS
3aBUCMMO#M OT YpPOBHSI TNOMEX, ONTHMaJibHasi BEJIMUYMHA NOMEX npubauM3uTebHO mocTrosinHa. Ha puc. 5 npumepHO npu
—7 nB xopouio BHJIEH pEe3KMH HM3JIOM KPHMBOH, OTpaXxawlled ONTHMAJILHYIO CTOMMOCTh B 3aBUCHMOCTH OT INOMEX.
DTa BEJMYMHA, NPH KOTOPOH 3HAYMTENLHO YBEJIMUMBAETCS CTOMMOCTD, SABIAETCS MAKCUMANbHO OONYCTUMOU 6eUHUHOU
TIOMEXH.
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OTYET 876

COBMECTHOE HCIOJb30BAHME I10JIOC YACTOT BBIIIE 40 I'"uy CUCTEMAMM
®UKCHUPOBAHHOUN CIYTHUKOBOI1 1 ®UKCUPOBAHHON CIYXB

(Bomnpocsl 32/4 n 17/9)
(1982)

1. BeeaeHue

B HacTosimeM OTyeTe NMpeACTaBiIeHb Pe3yJIbTaThl HCCIEI0BaHUI YCJIOBHI COBMECTHOIO MCNOJIb30BaHMSA IOJOC 4YacTOT
biie 40 T'Tix pUKCHPOBaHHOM CIyTHMKOBOI U (PMKCMPOBaHHOM cayk6amu. UeTkIpe yTH pacpOCTPaHeHAA IIOMEXH, PacCMaT-
puBaeMbie B HacrosiieM Otuete, mokasanbl Ha puc. 1 Ortuera 209. B »>Tux ciayyasax nomMexa, Co3faBaeMasi Ha3eMHOM
CTaHUMEH M JEUCTBYIOIas Ha NMPHEMHMK, YCTAHOBJICHHBI Ha CNYTHMKE, HE NMPHHUMAETCS B PAacCyeT, MOCKOJbKY BEJMUMHA
3. M. M. M. Ha3eMHBIX CTAHUMIA OyJeT OuYeHb HE3HAUMTEJIGHOM, 3a MCKJIOUEHHEM CJIyyasi, KOrga OCHOBHOM JIyd aHTEHHbI
CIyTHMKA HampaBjeH Ha OCHOBHOH JIEMECTOK AaHTEHHbl HA3€MHOM CTaHIOHMHM, YTO CJydyaeTCs KpadWHE PpeAKo.
IlooTOMYy HHM)K€ aHAJM3MPYIOTCA TPHU [APYrMX NYTH paclpocTpaHeHUsi NMoMexH. IIpMMEHMTESIbHO K yKa3aHHBIM I10JIO-
CaM 4HaCTOT KaK /Jisi Ha3eMHBIX, TaK M JUIsl CIyTHUKOBBIX CHCTEM pacCMaTPHBAETCA TOJIBKO uudpoBas MOAYIALMSA.

2. OCHOBHBbIE TIOJIOXKEHMA JUIA pacyeTa TOMEXH

2.1 Modenv cucremot

Y CTaHOBHTb apaMETPbl CHCTEMBI BBH/Y OTCYTCTBUs PekoMeHaaumit 1M OTue€TOB OTHOCHTEJILHO Ha3€MHBIX paauope-
JNIEAHBIX CHCTEM M CIOYTHMKOBBIX CJyX0, paboraiommx B mnosocax 4YacToT Bbuime 40 I'Tu, mpeacTaBnsieTcs 3aTpyn-
HHUTEJBHBIM. B HMIXeC/eAylomeM aHaju3e COBMECTUMOCTH BO3MOJKHBIE MaKCHMMalbHble 3HAUY€HHUS D. M. M. M. TPHIACHI-
BaIOTCS MELIAIOIIEMY NE€PEJATUYNKY, @ BO3MOKXHBIE 3HaYeHN S YYBCTBUTEILHOCTH — NPUEMHMKY, TIDH 3TOM YUYHTBHIBAETCA Mpe-
CKa3yeMoe COBEPUIEHCTBOBAaHME WM Pa3BUTHE KaK CIyTHHKOBBIX, TaK M Ha3€MHBIX CHCTEM.

TIpuMep NapaMeTpOB CMCTEMBI IPUBOAMTCS B NpnyioxeHuH I, myHkr 1. TlpuBeAeHHbIE MapaMETPbl MOTYT COOTBETCTBO-
BaTh KOH(MIYPAalMM CHCTEMBbI, TOABEPXEHHONW NoMexaM B Oosblieil CTerneHd, YeM 35TO BCTPEYAETCA Ha NPaKTHKe.

2.2 IIpunsarvie xapaxkrepucTtuku pacnpoctpaHeHust

Ha uactotax Bbie 40 I''y curHansl ocinaGiAIOTCS KHCJIOPOAOM M BOASIHBIMM TapaMHM JaXe MpH sICHOH moroje,
a npu goxje ocobenno. B Otuere 719 mpeparaeTcsi Mosb30BaTbCsl OTHoWeHWeM 1/7,5 oT OOLIMHOro 3HAYEHMs CHrHaa
ANsl yyeTa ocnaGieHMsi CMrHajda wM3-3a BOASHOIO mapa, MPU JTOM ociableHHe OKa3blBAaeTCHA INPONOPLHOHAILHBIM KOH-
UeHTpauun BoAsHOro napa P. Takum o6pa3oM, 3HaYeHME P JOJUKHO TPHHHMATLCA PaBHbIM 1 r/m3. OpHako 3TO ycioBHe
NPECTAB/ISIETCS CMUIKOM CTPOTHM, ¥ NO3TOMY 3HaueHWe p NMPUHMUMAETCA paBHbIM 3 r/m°. BbuM BoIGpaHBI MONOCH YaCTOT
40, 100 u 230 I'Tu, NOCKOJIbKY BO3AENCTBME MOMEXM Ha DTHUX YacTOTaX BCJIEACTBHE HU3KOro aTMOCGEPHOro Morjio-
LIEeHUs] SABJISETCS 3HAUUTEJbHBIM.

2.3 Maxkcumanonulii donyctumblit ypoéeHb nomexu

Tlpu pacueTe MAaKCHMaJILHOTO AONyCTUMOrO 3HaY€HM sl IUIOTHOCTH NOTOKA MOIIHOCTH IIOMEXH OT CIIyTHMKOBOW MJIM Ha-
3EMHOIT CJIy>KOB MAKCHMAaJTLHBIH JOMYCTHMEIH ypoBeHb oMexu Gepercs Ha 10 1B MeHbmmM, YeM OGIMI YPOBEHD IXyMa [Uist
3aJdAHHOr0 OTHOIIEHWs] CUrHai/myM. TIOCKOJbKY B yKasaHHbIX II0JIOCAX YacTOT Ha3€MHbIE pPafuoOpe/ieMHblE CHCTEMbI
M COyTHUKOBbIE CJyXObi OyayT, BEepOsSTHO, MCHOJIB30BaTh LM(POBYI0 MOAYJALMIO, 3a DTAJOHHYIO NPMHMMAETCs Mo0JIOCa
npomnyckanus, pasHas 1 MTn.
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3. IpeaeabHble 3HAYCHHUSA TUIOTHOCTH MOTOKA MOMIHOCTH OT CITy THUKOBO# CTaHIMM

B HacTosilieM pa3jese pacCMaTPUBAETCs MOMeXa OT YCTAHOBJIEHHOTO Ha CIYTHUKE IEPeflaTiMKa Ha3eMHOMY
npueMHuKy. ITockonpky 3ddekTuBHasi JUIMHa NMyTH PacOPOCTPAaHEHMs! NPH JIMBHE C yparaHoM i GOJNBbIIMHCTBA CTPaH
npeBocxogut 4 kM [OTyer 564-1 (Kworo, 1978), puc. 1 m 2, yron mecra or 40 go 50°], a mmHa yyacTKa Ha-
3eMHBIX DaJMOPEJICHHbIX CHCTEM OKa3bIBaeTCsA, KaK NpaBWIO, MeHblle 4 KM, MOoMeXa OT CHYTHHKa BO BpeMs JOXJIs
6yaeT Gosee ocnaGiAeHHOM, 4eM NOJE3HBIA Ha3eMHBIH pajguoCHrHal. B cBS3M ¢ 5THM moMeXxa B YCJIOBHMSIX JOXAA He
HCCIIEAYEeTCs1.

PaccMoTpuM mpexJe Bcero ciydai, Korja nomMexa HaXOJUTCsl B NpeAejiaX NMPUEMHOro Jiyya. IIpeanosnoXxum, yto
CITyTHUKM H2XOZIAITCs Ha re0CTalMOHaPHOH opouTe ¢ pa3HOCOM 3°; TOrAa Hajl FOPU3OHTOM MOXET OBITH BUIHO OKOJIO 50 CryT-
HMKOB. TTOCKOJIbKY HIMpHHA Jlyya MPHEMHBIX aHTeHH MeHee 3°, NpeamosiaraeTcs, 4TO B MpejesaXx MPUEMHOTO Jy4a HaXo-
JUTCs TOJBKO OAMH CHYTHHMK, a8 BC€ OCTajJbHble — BHe Jy4a. COBOKYNMHOCTBIO HOMEX OT 3THX CHYTHHKOB MOXHO
npeHeOpedb, Tak Kak KO(M@dULIHMEHT HaNpaBIEHHOTO JAEHCTBHSA AHTEHHbl TPH YriaX, NpeBLIIAIOIMX 6Golee 4YeM Ha
3° mMpHHY NPHEMHOro Jyda, XapaKTepH3yeTCsl BeJMYMHOM Bbimie 25 1B, a cyMMapHas IJIOTHOCTb NOTOKA MOLLHOCTH
OpUMeEpHO OT 50 CIyTHMKOB NPHHUMaeTCs Gobineii Ha 14 a6 MIOTHOCTH NMOTOKA OT KaXJ/I0To CHYTHHKA (YMEHbIICHHE IIyTeM
ycpeAHeHus cocrapisieT —3 nB). Korga 60bIIMHCTBO Ha3eMHBIX IPMEMHBIX AHTEHH MMEET LIMPUHY NMPUEMHOTO Jyda = 1°,
a HakKJOH MyTH pacnpoCTpaHEHHsl COCTaBlIsfeT MeHee 4° [OOMYCTHMOE MaKCHMMaJbHOE€ 3HAY€HHE IUIOTHOCTH
NOTOKa MOWIHOCTH B YCJIOBHSAX CBOGOJHONO INpPOCTPAaHCTBA MpM yrjiax MecTa O Meuwbme 5° 6Gymer — 101, —96
n —86 aB(Br/(M®> - MI'm)) Ha uacrorax 40, 100 u 230 I'Tuy COOTBEeTCTBEHHO (CM. nyHkT 2.1 npuiaoxenus I
K HacrosueMy Ortyerty).

Hanee paccMOTpuM cJiyyai, KOrjja HoMexa HaXO/IMTCsl BHe MPHEMHOTO Jiyya. Kak yKa3bIBaioCh Bbillie, CyMMapHas BEJIH-
4YMHa NoMeX npuMmepHo oT 50 cnyTHMKOB Ha 14 B Bbille BeJIMYMHBI NOMEXH OT OZHOrO CHyTHMKa. IIpMHMMaeTcs, 4TO
BEJMYMHA KO3(h(ULHMEHTa HaNpaBJIEHHOTO [EWCTBUS HAa3eMHON aHTeHHbl Oyaer Bbime 45 B, a BenuuMHa KO3(-
¢uimeHTa HanpaBJeHHOro AEHCTBUS CNYTHMKOBOH anTeHHb —0 AB. Ilpy 3THX AONYIIEHMSAX AOMYCTMMOE MaKCHMalib-
HOe 3HaueHHE IUIOTHOCTM MOTOKa MOUIHOCTH Ha MOBEPXHOCTH 3eMJM OT OAHOro JioGOro CHyTHMKA B YCJIOBHAX CBOGOA-
HOro NMPOCTPaHCTBa MpH yrie MecTa 0 Gosbme 25° Gyner cocrapaste —73, —70 u —74 aB(Br/ (M’ - MI'y)) Ha wacTo-
Ttax 40, 100 u 230 I'T'y COOTBETCTBEHHO.

C yyeTOM BBIILIEU3/I0KEHHOTO MOXXHO BBIYMCJIMTh IUIOTHOCTb HOTOKA MOLIHOCTH, CO3/1aBaeMoii Ha MOBEPXHOCTH 3eMin
H3JIyYEHNSIMA OT JI060M KOCMMUYECKON CTaHIMH NPH YCJIOBMH paclpOCTPaHEHWs B CBOGOXHOM npocrpancTee. OpHako
B HaCTosllliee BpeMsl TPYAHO ONpEEUTb (GPUKCHPOBAHHOE OrPaHHYEHHE TUIOTHOCTHM MOTOKA MOLIHOCTH, MOCKOJIbKY BeJMYMHA
Koa(dunuenTa 3aTyxaHuss B BOAAHBIX NMapaX Tpebyer AaibHeimero uaydeHus. IlpeisiaraeMbie BpeMeHHble BeJIMYMHBI
npuBefieHsl B Tabiuue IV, rae NpUHATO, YTO KOHLEHTPaLMs BOASIHBIX NAapoOB COCTaBisieT p — 3 r/m3. Ecmu NPUHATbD,
uTO p paBHO 1 r/M3, TO HONYCTHMAsA MAKCHMMAJIbHAS IUIOTHOCTD MOTOKA MOLHOCTH B npefiesiaX Jlydya aHTEHHBI B [10JIOCE 4YacTOT
230 I'Tu u3Menntcss Ao BesnunHbl — 100 ab (Bt/ m? . MT1)), npuyemM AONMycTHMasi MaKCMMaJIbHAs IUIOTHOCTb [OTOKa
MOILIHOCTH BHE JIydya aHTEHHBI H3MEHHMTCS MeHee yeM Ha 2 ab.

4. Paccrosiuue pa3HOCa MeXIy 3€MHOH CIYTHHMKOBOM M Ha3eMHO# pagvopesieiiHOM CTaHIUAMM

B HacTosIeM pa3zelie pacCMaTPMBAaEeTCA MUHMMAJIBHOE PAacCTOSIHHE Pa3HOCAa MEXJAY 3€MHON M Ha3eMHOH paauope-
JIEHHON CTaHUMAMH, HeoOXOQMMOe NS NpeJOTBPAlIeHUs MpPEBLILIEHHA AOMYCTHMOTO YPOBHH IIOMeXWM KaK IpH AOXZE,
TaKk ¥ 6e3 moXxns.

Ilpunumaercs, uto nHa wacrorax Bhie 40 I'Ti yron MecTa aHTEHHB 3€MHOH CTaHIuMM OymeT Gosbme 30°,
C TeM 4TOGH W3GeXaTh 3HAYMTENIHLHOTO ATMOCHEPHOTO NOTJIOLIEHHS W 3aTyXaHMsi BO BpeMms A0Xas. IIpu sToM ycnoBum
YCHJIEHHE aHTEHHbl B IOPM30HTAJbHOM HAlpaBJICHWH CTAHOBUTCS OCTAaTOYHBIM YCHUJIEHHEM, BEJMYMHA KOTOPOTO IPHHH-
MaeTcs paBHOi — 10 1BH, 0fiHAKO B HEKOTOPHIX CJIy4asiX YroJ MECTa MOXET ObITh MEHDBIIMM, HO3TOMY B JIPYTOM HPHMEpPE €ro
BEJIMYNHA TNPUHUMaeTcs paBHoi 10°. YpaBuemwe (1) B OTueTe 614 MCHONb3yeTCs I ONpeAENeHNs YCHJIEHMS aHTEHHbI
B 60KOBOM JenecTke.

B ycnopusax 6e3 JOXAA M NPM JAOXAE JONYCTMMBEIE YPOBHM IOMEXH COOTBETCTBYIOT KO3(h(pHLUHMEHTaM OIIHOKH
10" wm 102 coorsercTBenHO. VnorpebnsieMoe B pacueTax 3HaueHHE BEJMYMHBI OCNaGICHAS U3-3a JOXKMAS ONpEAEIAeTCs
MyTeM JieleHHsl 3alaca Ha 3aMUpaHMe Ha JUIMHY Ha3eMHOTO YYacTKa MM Ha 5¢d¢eKTHBHYI0 JUMHY CHYTHMKOBOTO
AOYyTH PacnpocTpaHeHdsi. ITO O3HAYaeT, YTO MHTEHCHMBHOCTb AOXIS B pPacCMaTPMBAaeMOH 30HE CUYUTAETCH MOCTOSH-
HOH M ociabsieHHe MEWIAOIIEr0 CHrHajJa BCJEACTBHE JOXK/S YUMTHIBAETCS IPH DTOH MHTEHCHBHOCTHM aoxnsA. Paccesnume
OCalkaMM He YYMTbIBAaeTCH, MOCKOJbKY PAacCEAHHBIA CHFHal OCJHabnsieTcsi ocafikaMM M MaJio BepPOATHO, YTOObI IyTH
pacnpocTpaHeHHsi B3aMMHO Mepecekaiucb. TeM He MeHee STOT ciaydail TpeOyeT aanbHeiinmero u3yueHus. VIcnosb-
30BaHHbIE 3[€Ch BO3MOXXHBIE NapaMeTpbl CUCTEMbI NMPUBOAATCS B NMPHJIOXEHHH I.

M3 BblmenpuBeIeHHbIX PAacCyXHEHMIl CJEAyeT, 4To Aaxe AusA yacTothi 40 I'Tu, korma TpebyeTcs HamGonblree
PacCTOAHME pa3HOCAa, MMHHMAJbHOE DPAaCCTOSAHHE COCTABJIAET OKOJNO 52 KM mNpH moMexe, HaXOofsAlleHcs B Opeaenax
*1° OT OCM OCHOBHOrO JiemecTKa Ha3e€MHOW AHTEHHbI, H OK0JO 1 KM npm foMexe, MPOXOAsAIUeH NoA yriaoM 6onbiue
+40° or ocu, mpu 3ToM MpeJinoaaraeTcs, YTO YroJ MecTa aHTEHHBI 3€MHOM cTaHuuu Oosbme 30°. Jdas yria Mecra
10° MMHMMaJbHBIE PacCTOSHMS pa3HOCa Oymyt 127 u 1,7 xM cooTBeTcTBeHHO. MeTOX pacueTa W TOUHbIE pe3ynbTaThl
MPHBOAATCA B NMpUoXenum I.
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5. JakmoveHue

IIpoaHasM3upoBaHa BO3MOXHOCTb COBMECTHOTO MCIIOJIB30BaHU MoJoc YacToT Bbimie 40 '’y cuctemamn puxcupoBan-
HO# CIlyTHMKOBOM H (DUKCHPOBAHHOM CiyxO0. YCIOBME Ui COBMECTHOrO MCIO/IB3OBAaHHS IOJOC 4YaCTOT MpefycMar-
PHBAaET OrpPaHMYEHHs] MAKCHMAJHGHOTO 3HAY€HUsl IUIOTHOCTH IIOTOKA MOIIHOCTH, CO3[aBaeMoil mo6oi KOCMHYECKO
CTaHUMed Ha MOBEPXHOCTH 3eMJIM NpPH pPacOpOCTPaHEHHM B CBOOOAHOM HpocTpaHCTBe. BpeMeHHBle 3HAUYCHHS DTHX
orpaHMyeHuit npuBogATCs B Tabimue IV. OHM MOryT NPHMEHATHCA K BO3MOXKHBIM OyAYIIMM CIYTHMKOBHIM CHCTE-
MaM.

Heo6GxoauMoe paccTOsiHMe pa3HOCa MEXAY Ha3eMHOM pafMOpeNieHHOH CTaHIME:d M 3€MHOH CTaHIMeH Ipef-
CTaBJIAETCA OYEHb MaJIbIM.

M3 BoImEeNpMBEAEHHBIX PacCyXACHHH CJHEAyeT, YTO COBMECTHOE HCIOJIb30BaHHE MOJOC vacToT Bpimie 40 I'Ti
cucremMamu (DMUKCHDOBAHHOH CITyTHHKOBOM M (DMKCMPOBaHHOM CJIyX0 IpPeACTaBISETCH OCYILECTBUMBIM C YYETOM
peasbHOM CHMTyaluH; B TO JXe BpeMsi HeOoOXOoauMbl AaTbHEHINME MCCNE/OBaHUS C LEJbIO ONpefesieHMs MapaMeTpOB
pacnpocTpaHeHHsi, TO e€CTb K03¢bdHIMEeHTOB OCNabNeHHsA NPH pacCesiHAM OCAfKaMM M OCNaGNeHHMs BOANHBIMM NapaMu,
0coGeHHO Uil ciyyasi, KOT/AA HampaBJieHHE OCHOBHOTO JIyda aHTEHHB! CIyTHMKA COBMNAIaeT C OCHOBHBIM JIyYOM Ha3eM-
HOH aHTCHHH.

INPAJNIOXEHHE 1

1. IpeanoJsiaraemMule MapaMeTpsi CHCTEMBb

1.1 IlapameTpur cucrem, nodeéepxeHHBIX noMexam

ITapaMeTps Ha3eMHON paguOpesIeiHON CHCTEMBbI PUBeAEHb B Tabmue 1. lapaMeTps 3eMHOM CIyTHHKOBOM CTaHIMM
npusopaTcs B Tabmaue II. AtMmocdepHoe NOIVIOIEHME TNOJME3HOTO CHTHAJNA CHYTHAKOBOH CHCTEMBI PaCcCYMTHIBAETCS
NpH OPEeANONOXEHAH, YT0 P (KOHUEHTpauusi BOASHOrO napa, r/m®) = 3 r/m°, yron mecra 0 — 45 u 10°, a sddek-
THBHBIE JUIHHBI NIyTe# B aTMocdepe cOCTaBIsAIoT 4 H 2 KM )1 KMCJIOPOAA M BOASHOrO Napa COOTBETCTBEHHO.

1.2 ITlapametpor cucrem, co3darowux nomexu

IIpeanmonaraercs, 4YTO MDapaMeTpsl Ha3e€MHOTO pajgMoNepefaTYdKa COOTBETCTBYIOT yKa3aHHbIM B TaOmupe III.
Cunraercs, 4To BHXOAHAs MOINHOCTb MepeJaTyMKa MajaeT ¢ POCTOM 4YacTOThl B mpomopiuu 6 AB Ha okTaBy, a mmMpuHa
M3jydaeMoii mosock Gepercs Gonee y3koi, weM yka3zaHo B Tabumue I, HOCKOJIbKY MIOTHOCTb MOTOKA MOHIHOCTH BO3pa-
cTaer.

Hanee npeanosaraeTcs, 9TO MONIHOCTh NEpeJaTIMKa 3€MHOM CIIyTHHKOBOH cTaHIMHM cocraBiaser 10 ab (Btr/MTL),
HE3aBMCHMO OT 9aCTOTHI, a KOd(hHIMEHT yCWIEHHMs aHTEeHHN B NOPM30HTAJHLHOM HANPaBJIEHHH MOCTOSHHBIA Ha ypOBHE
—10 aBu npu yrne Mecta 45°. Jlna yrmia Mecra 10° Koad@UIMEHT yCHIeHMS AaHTEHHH B TOPH3OHTAJHLHOM HampaB-
JIeHMH SIBJIAETCA (PyHKIHMEH a3WMYTaNbHOIO yIJla BHe Jyda. B HHXecleAylOUMX pacyeTax NpeAfioNiaraeTcs, YTO AUarpam-
Ma aHTEHHH HAa3eMHOH CTAHIMH B BEPTHKAJIBHOM IUIOCKOCTH BKJOYAET IVIABHYIO OCh AHTEHHBI 3€MHOM CTaHUMHM (a3u-
MYTaJIbHBIA yrosa BHe Jyda = 0°). D10 — Hamxyammii ciyvaii.

2. PacyeT nomexu

2.1 Ilomexa ot KOCMUYECKOI CTAHYuu HA3eMHOU paduopeneiinoii cranyuu

2.1.1 Ilomexa & npedenax npuemnozo ayua (B yciaosusix 6e3 moxas: yron mecra 0 = 4°)

MakcumasbHOE 3HaY€HHE IUIOTHOCTH MOTOKA MOMIHOCTH B YCJIOBMAX PacCpPOCTPAHEHHS B CBOOOAHOM MPOCTPaH-
CTBe omnpeaensieTcs u3 ypasHenus (1):

Pf@maxin = P; + L; + Lgy(0) — 10 log A, — 10 log B, a)

rae

Pfd parin: MAKCHMaJIbHAs IJIOTHOCTb NOTOKA MOIIHOCTH B mpemenax jyda (aB(Br/(M% « MIn)));

P;: gomycTiMasi MolmmHOCTh nomexu (aBbBrt);

L;: notepu B npuemuom buaepe (aB);

L, (0):  armocdepHoe mormomenne (aB) (yron Mecta 0 = 4°, KOHIEHTpPaLMs BOAAHOTO Mapa p=3 r/m®);
A 3¢ dbekTHBHAA IOMAb NPHEMHOM aHTEHHBI (M2);

B: MYMpUHa mpuHUMaemoi mosocel (MI).

Tonyyennsie pesynbrata: —101,3, —95,5u —86,1 gB (Br/(M® - MI'n)) ans wacror 40, 100 u 230 I'Tu cooTseT-
CTBEHHO. DTH 3Ha4YeHHMs JEHCTBUTENbLHHI BHE OCHOBHOIO JIyda aHTEHHH KOCMMYECKOH CTaHLMM.
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TABJIMLIA 1 — Bosmoxnvle napametpol paduopenetiHoil cucremvl GUKCUPOBAHHOL C1yXKbbl,

nodeepixeHHOU nomexam

Moaynauusa 4-no3unMoHHas (a30Bas MAHUNYIALMSA
Mupuna nonockt (MI'n) 200

Koadduuuenr myma (ab) 5

Iotepu B dunepe (ab) (Ha xaxaoi cTaHLMK) 2,5

Heofxoaumoe oTHOlIeHHe cHrHam/myM

(10— (aB) 21

Yactora (I'T'y) 40 100 230
BrixogHass moumnocte (ABBT) —10 —18 —25
HOuamerp anteHuol (M) (M= 0,6) 0,6 0,6 0,3
S.u.uM. (aBBT) 33,5 33,5 27,5
JnuuHa yyacTka (xM) 4 3 3
HonycTiMasi MOLIHOCTE MoMmexu 6e3 aoxas

(nBBT) —91,0 —88,5 —100,3
HeoGxoaumoe OTHOWERNe curHam/mym

(1073 (aB) 14 14 14
HonycTMMasi MOIIHOCTb NOMEXH MPH AOXKIE

(nBBT) —126 —126 —126
3anac Ha 3amupanue (abB) ) 42,0 44,5 32,7

TABJIMLA I — Bo3moxHele napamerpel CnyTHUKOS80L 3eMHOI CTanyuu,
nodeepxeHHOU nomexam

Monyasuus 4-nosunMoHHas ¢a30Bas MaAHUNYIAUMSA

HMIupuna nonocel (MI'w) 100

IymoBas Ttemnepatypa (K) 30

OuamMeTp aHTeHHB (M) 3

MoTepu B dunepe (ab) 2,5

HeoGxopuMoe OTHOIIEHHE CHTHAM/LIyM

(10—') (aB) 21

S.M.N.M. KOCMUYEeCKOH cTaHuuM (aBBT) 70

Pacctosinne (xm) 38 000

Yactora (I'T'u) 40 100 230

A 0 = 45° 0,3 0,6 2,1

TMoc(epHOe MNOrIoLEe HHE

(p=3) (uB) 0= 10° 1,0 2,4 8,7
0 = 45° —120,1 —120,4 —121,9

IlonycT¥Masi MOIHOCTb IoMexu Ge3

poxns (nBBr) 0=10°| —120,8 —122,2 —128,5

Heo6xoauMoe OTHOWEHHE CHTHaM/yM

(10—%) (aB) 14 14 14

HonycTyMasi MOLUHOCTb MOMEXHM NP JI0XKIAE

(aBBT) —144 —144 —144
6 = 45° 31,2 30,8 29,3

3anac Ha 3amupanue (abB)
0 = 10° 30,4 29,0 22,8
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TABJIMLIA III — Bo3moxneie napamerpul paduopeneiHol CUCTembl
guxcuposannoil cayxobul, cozdaroujei nomexu (Hauxydwui cayqai)

Yacrtora (I'Tw) 40 100 230
BeixoaHasa mourHocts (ABBT) 4 —4 —11
JunameTp mepepalouieit aHTeHHbl (M) 1 1 . 1
Vcunenune autenwubl (aB) (M= 0,6) 50 58 65
d.umm. (aBBT) 54 54 54
upunHa nonocer (MTI'1) 100 100 100

2.1.2 IHomexa ene npuemnozo nyua (B ycnoeusix 6e3 noxas: yroa mecra 0 = 25°).

MakcHManbHOE 3HAaUeHMe IUIOTHOCTH IOTOKA MOIIHOCTH B YCJIOBUSIX DaclpocTpaHeHMs B CBOBOAHOM
NMPOCTPAHCTBE OMpPEAENAETCA M3 ypaBHeHHsA (2):

Pf8maxoss = Pi+ L+ Lo(8)— 10 log A, — 10 log B— 17+ 3+ 45, 2)

rae

L, (0): atmocdeproe nornouenue (aB) (yron mecta 6 = 45°, p = 3 r/m%);

17 agB: 50 -criyTHHKOB;
—3 nB: npeanonaraemMoe 3HaueHue Ko3¢¢pUIMEHTa YyMEHBbIIEHUA NPH YCPETHEHHUH;

45 pnB: HanpaBJEHHOCTb HA3€MHOW aHTEHHBI NIIPM yIJIaX BHE Jyda, npeBeimarommx 20°.

HonyueHHbie pesyabraTer: —72,5, —69,7 u —73,9 nB(Br/(M> « MI'm)) mas uactor 40, 100 u 230 I'Ty,
COOTBETCTBEHHO. DTH 3HAUYEHUS ACUCTBUTEJbHbI Ha OCHOBHOM OCH QaHTEHHBI KOCMHYECKOM CTaHIMH.

B rTaGauue IV npUBOAATCS BbIBEJEHHbIE INPH CAEJAHHBIX BblE JONYIIEHHAX MpejJiaraeMble 3HAUYEHUs
npefiea IIOTHOCTH MOTOKA MOLIHOCTH, CO3aBaeMOM Ha MOBEPXHOCTH 3eMJIM U3JIyYEHHSAMH OT J1000H KOCMUYECKOM
CTaHIMK TIPH YCJIOBUM PACHPOCTPAHEHUsi B CBOGOAHOM MPOCTPaHCTBe. B mpoMexyTke 3HaueHmit 0, JieXXamuX MeXIy
5 u 25°, gonycTuMas BeJMYMHA IUIOTHOCTM TIOTOKA MOIIHOCTH OIPEJAENSeTCS JIMHEAHOU 3aBMCMMOCTBIO OT yrJja
NPMXOAa M MOXKET NMPUMEHATBCA HJis 6OJIe€ HU3KUX YaCTOT.

JonycTuMble BEJMYMHBI 3. U. . M. JUIA CIYTHAKOBBIX KOCMMYECKMX CTaHLUUN, COOTBETCTBYIOLIME BBINIETIPH-
BEACHHbIM 3HaueHUsAM, coctaBasioT 80, 82 u 82 aB(Bt/MI'u) pas yacror 40, 100 u 230 I'T'u, COOTBETCTBEHHO.
IpeacTaBaseTcs, YTO 3T 3HAYEHMS JOCTATOYHO BBHICOKM, JaXKe C YYETOM BO3MOXKHBIX OYAYIIMX YCOBEpIIEHCTBO-
BaHMiA TEXHHKH CIIyTHUKOBOM CBA3H.

TABJUILIA IV — IIpedrazaemvie 8pemenHble npedenvl NAOTHOCTU
NOTOKA MOWHOCTU HA NOBEPXHOCTU 3eMau

I oca 4acToT I'[pep,en [UIOTHOCTH IMOTOKa MOWHOCTH
0710¢ (B (Br/ (M* - Mlm)))
(TTu)
0<<5° 5° < 0L 25° 25° < 0L 90°
40—100 —102 — 1024 (6 —5) — 82
100—275 — 100 — 100+ (6—15) — 80

ITpumenanue.— OrpaHUUEHUst TUIOTHOCTM TIOTOKA MOLIHOCTM He TpebyloTcs
B 110J10CaX 4YacTOT morJjoueHusa okoso 60, 120 u 180 I'Tu.
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2.2 Paccrosnue pasnoca mex0dy 3eMHOU CTaAHyuel u Ha3eMHOU paduopeneiinoi cranyuei

Heo6xoauMoe paccTosiHMe pa3Hoca d onpelenseTcs u3 ypasHeHus (3), Huxe. [flapaMeTpsi JaHH B Tabmuuax I, I n 111,
a Takxe B myHKTe 1.2 npuioxenms I.

rae

P, + G, — 10 log 4n(1000 d)> =P; + L; + K -d — 10 log 4, — 10 log B + 4,, 3)

BBLIXO/Hasi MOLHOCTb MEIIAIOIIEro nepeaaTyuKa (nB(Bt/MTI'n)):

yCHJIEHHE TepPeJalolieii aHTEHHBI U1 MEMIAIOIIET0 CATHAJIA B HANPaBJICHHM Ha NPMEMHMK, NOJABEPKEHHBIA [0-
mexe (aAB);

HeoOXomMMOe paccTosiHMe pa3Hoca (KM);
JAOMYCTUMAsi MOLIHOCTb NOMEXHM B YCJIOBHSAX 6e3 poxaa uim ¢ goxugem (ABBT);
norepu B npueMHoM ¢puaepe (aB);

ko3 dumenT atMmocdepHoro mnoromenus (p = 3 r/m®) B ycroeuax Ges pmoxus wmm KoddduUMEHT
ocyabneHus B IOXKIE B YCJIOBHAX C AoxpeMm (AB/xm);

3¢ ¢exTHBHAA TUIOIA/Ab NPHEMHOW aHTEHHBI )
IIMPHHA npuHUMaemou nojockt (MI'm);

HanpaBJieHHOCTh NPHEMHOM aHTEHHBI B HaNpPaRIeHWH ¢ Ha HepejaTyuk Memaroliero curxaga (ab).

HeoGXouMMble 30HE pa3HOCa B YCJIOBMAX 0e3 JAOXKAA M C JOXJEM JJIA Ha3eMHOH NpueMHoM cTaHumn (puc. 1) n Hazem-
HOHM mepeparowmei cTaHmuy (puc. 2) B3aUMHO NEPEKPHBAIOTCH Ha KaXkJOW M3 YACTOT.
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PUCYHOK 1 — Heobxodumwuli pa3HOC Onsi HA3EMHOU NPUEMHOU CTAHYUU

yroJ MeCcTa aHTE€HHB 3eMHOI cTaHumu 45°

— — — — 10° na vactroTe 40 I'T1iy



Oruer 876, Pek. 356-4 15

15¢ ¢
40 INMu
100 My 100
e 230 My
88 km
50
B O . A,
, T ——————F—F—L 3[4 _~
-50
[ 2 52,1 KM
-10°
-15°
‘ N & 7 8 9 10

PUCYHOK 2 — Heobxodumwvii pa3znoc 0ns na3emuoi nepedaioujeii CTanyuu

YO/ MECTa aHTEHHH 3€MHOM cTaHuuM 45°

— — —— 10° na gacrore 40 I''yg

PEKOMEHJAIIUA 356-4

MAKCUMAJIBHO JONIYCTUMBIE BEJUYUHBI NOMEX OT PAIUOPEJNEAHBIX CUCTEM
MPAMOHN BUJUMOCTH B TEJIE@OHHOM KAHAJIE CUCTEMbI
®UKCHPOBAHHON CIIYTHUKOBOI CJIYXBbl, HIPUMEHSIOIIENA YACTOTHVYIO MOV JIALIMIO,
nPU COBMECTHOM MCHOJB30BAHHUM OJHHUX U TEX XE MNOJOC YACTOT OBEMMHM CHUCTEMAMM

(Bonpocwt 32/4 u 17/9)

(1963—1966—1970—1974—1978)
MKKP,

YUUTBIBAA,

(@) uTO cHCTeMB (DUKCHPOBAHHOW CIlyTHHKOBOH CIYyXObl M pajmMopeNeiiHbie CHCTEMbI MPSMOA BHAMMOCTH COBMECTHO
HMCNOJBL3YIOT MOJIOCH YacTOT B auama3oHe Boime 1 I'T'h,

(b)  uyTO B3aMMHbIE IOMEXH IPUBOAAT K YBEJIWYECHHIO YPOBHEM IIyMOB B OOOMX THUIAX CHCTEM IO CPABHEHMIO C YPOBHSMH,
KOTOpbie CyIECTBOBAJIM Obl B YCAOBHAX OTCYTCTBUSI COBMECTHOTO MCIOJBb30BaHHs 4acTOT,

(o) 4TO JKENATeNBHO, YTOObI LIyMBI, BO3ZHHMKAIONMEe B TeJehOHHBIX KaHAJlaX CHCTEM (PUKCHPOBAHHOH CIYTHHKOBOM
iy XObl B pe3ysibTaTe BO3ACHCTBASA MOMEX CO CTOPOHH NEPeJaTUMKOB PAJHOPENEHHLIX CHCTEM, COCTABJISAIM B TeUYeHHE GOJb-
meH YaCTH BPEMEHM MAJyI0 AOJIO CYMMapHBIX IIyMOB B 3THX CHCTEMAX, ONpeJecJieHHHIX B PexkomeHpaumu 353,

(d) uYTO HeO6XOAMMO YCTAHOBHTb MAKCHMAJIBHO AOMYCTHMYIO MOIMHOCTb NOMEXH B Tee(POHHOM KaHaje, ONpEde/IHThb
MaKCHMMaJIbHYI0 MOIIHOCTb NEPefaTYMKa M IKBMBAJCHTHYI0O H30TPOIMHO HM3JIyYaeMyI0 MOIGHOCTb PafMOPESEHHBIX CTaHIMIA
NpsIMOA BHAMMOCTH M ONPEJCNHTb, RBJAETCA JIM YIOBJCTBOPDHUTEIbHBIM KOHKPETHOE DPacCHOJIOKEHHE 3e€MHBIX CTAaHLMA U
Ha3eMHBIX paJMOpeJICHHBIX CTaHIMH,

(e) YTO pacnpefiesieHHe cpefHeil 3a OAHy MHMHYTY MOINHOCTH, aHAJIOTMYHOE PAaCHpPEJENeHUIO, MOKa3aHHOMY B KAauyeCTBE
npuMepa Ha puc. 1, MO3BOMMIO Obl BHIAETUTb AJii IOMEX MOAXONAIIYIO YaCTh CYMMApHOH MOIIHOCTH IIYMOB, JOIYCTHMOM
B FMIOTETHYECKOH 3TAJIOHHOH LIENH,

(03] YTO CHUCTEMBI (PMKCHPOBAHHON CIYTHMKOBOH CJIYXOB MOryT NPMHAMATb MOMEXH KakK uepe3 GOpTOBON IPHEMHMK
CNyTHHKA, TaK M Yepe3 NPUEMHUK 36 MHON CTAHLMHM, HO IPH 3TOM 60Jiee BHCOKAE YPOBHH OMEX ITPH MAJIBIX MPOLIEHTAX BpeMe-
HH GyAyT NPUHMMATHCH B OCHOBHOM Yepe3 NMPHEMHHKHM 3€MHHIX CTaHIMA,
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EJWHOAYIIHO PEKOMEHJIVET,

1. 4TO6BI CHCTEMBI (PUKCHPOBAHHOM CIYTHHKOBOMH CAyXO6bl M pagnopeneiiHue CHCTEMBI, COBMECTHO HCHOJB3YIOIMME OfHU
M T€ Xe MOJNOChl YacCTOT, IPOEKTHPOBAACH TAKUM 06Pa30M, YTOBH MOILHOCTH NOMEXHM B TOUKE HYJIEBOT'O OTHOCHTEJIbHOT'O
YPOBHS B /0OOOM Tene(OHHOM KaHajle IMIIOTETHYECKON 3TAJOHHOMN e CHCTEME! (DMKCHPOBaHHOM CITyTHMKOBO#H CIIYXKObI,
CO3/1aBaeMasi COBOKYNHOCTBIO NMEPENATIMKOB PaJMOpPeIeHHBIX CTaHIMIA, YAOBIETBOPAIOMMUX ycnosusaM Pexomenpammn 406,
HE NpeBhlana;

1.1 1000 nBT0 ncodomeTpuuecKH B3BemIEHHOI CpeAHeH MOIHOCTH 3a OJHY MHHYTy B TeueHHe Gohee uem 209% Bpe-
MeHM JoGoro Mecsua; .

1.2 50 000 nBT0 ncodomeTpHUecKH B3BEIEHHOI cpeaHei MOI'fiﬁOCTn 3a OJIHy MMHYTY B TeueHHe Gonee uem 0,03% spe-
MeHH moboro Mmecsna. : : .

2, uTOOb HUXKeCTefyoliee MPUMEYaHHe PaccMaTpUBaIOCh KaK YacThb AaHHOM PexkoMeHaaiuu.

I1pumevanue.— TIopAAOK yueTa BhilleyKa3aHHBIX BEJMUAH B o0 HOpMe Ha LTYMBI AJIA CHCTEM UKCHPOBaHHOM CITyTHMKO-
BOH CIYXObl ONpeseNseTCs NpPUMeYaHHeM 6 K Pexomengaumu 353.
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PUCYHOK 1 — Ipumep 603moxnoii uHTepnonsyuu
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PEKOMEHOALIUAS 357-3

MAKCHUMAJBHO AOITYCTUMbBIE BEJIMINHDbI MTOMEX B TEJIE®OHHOM KAHAJIE
PAIIUOPEJIEMTHOM CHUCTEMBI C AHAJIOTOBOH YT'JIOBOI MOAYVIALIMEN
P COBMECTHOM HCIIOJIb30BAHHUHU OJHUX U TEX XKE IIOJOC
YACTOT C CUCTEMAMH ®UKCUPOBAHHON CITYTHUKOBOM CJIVXBbI

(Bompocw 32/4 u 17/9)
(1963—1966—1974—1978)
MKPP,

YUYUTDIBAA,

(a) 4YTO CHUCTEMB (DPMKCHPOBAHHOH CIYTHMKOBOM CJyXOBl M pajuMopesiedHBIE CHMCTEMBI NMPAMOH BUAMMOCTH COBMECTHO
MCIONB3YIOT OIpefie/IEHHBE TOJIOCH YacTOT B Auana3oHe shimie 1 I'Tn,

(b)  uTO B3aMMHBIE NIOMEXH MPHUBOAAT K YBEJIWYEHHIO YPOBHEH IIyMOB B OGOMX THIIAX CHUCTEM MO CPaBHEHMIO C yPOB-
HAMH, KOTOphie CYIIECTBOBAJIA Obl B YCJOBHAX OTCYTCTBMA COBMECTHOTO MCIOJb3OBAHHS YacCTOT,

(¢) uTO XeJNaTeNbHO, YTOOB HIyMBI, BO3HHKAIOMME B TeNe(OHHBIX KaHANAX CYLIECTBYIOIIMX PaJHOPEICHHBIX CHCTEM
B pe3yJbTaTe BO3AEHCTBHS MOMEX CO CTOPOHH NEPEAATYMKOB CIyTHHKOB M 3eMHBIX CTaHIMii, COCTaB/IsUIM MAJIyIO JOJIO
CyMMapHHIX IIyMOB B 3TMX CHCTEMaX M, TAKHM 00pa3oM, He BO3HHKAJIA HEOOXOJMMOCTb M3MEHEHHS HOPM Ha KauyeCTBEHHbIE
XapaKTEPHCTHKH paboTHl pPajHOpENieHHBIX CHCTEM, YCTAHOBIEHHHBX PekoMenparmen 393,

(d) 9T0 HEOOXOAMMO YCTAHOBHUTb MAaKCHMAJIBHO AOMYyCTUMYI0 MOMIHOCTh MOMeXH B TesJle)OHHOM KaHase, ONpeAesNTh
MaKCHMAaJIbHBIH MOTOK MOIITHOCTH OT CIIyTHHKOB CBA3H, CO3IJaHMEC KOTOPOI'O MOXHO JONMMYCTUTHh HA MOBEPXHOCTH 3eMJm, H oInpe-
ACJIUTh, ABJACTCSA JM YAOBJICTBOPUTEC/IbHBIM KOHKPETHOE PACIIOJIOKECHHME 3€MHbBIX CTaHImfI H HA3€MHbLIX pa;mopenel‘fmux CTaH-
1M,

(e) dro pacnpepeneHHMe CpegHeH 3a OAHY MHHYTY MOIIHOCTH, aHAJIOTWYHOE paclpejAesIeHHIO, TOKa3aHHOMY B KadecTBe
npuMepa Ha puc. 1, MO3BOIMIO OB BHIJEIMTD AJIA MOMEX MOAXOAAUIYIO YacTh CYMMapHOM MOIHOCTH IYMOB, AOIyCTHMOM
B TMIOTETHYECKON STAJIOHHOM LiEIH,

EOJUHOAYHIIHO PEKOMEHAVET,

1. 4TOOBI CHCTEMEI (PMKCHPOBAHHOM CIIyTHMKOBOM CJIyXOB M PafiMOpeieiiHbIe CUCTEMBI IIPSIMOM BUAMMOCTH C aHAJIOTOBOM
YIJIOBO#M MOJyJISLMEi, COBMECTHO MCIONB3IYIONME OJHM U TE€ XK€ MOJOCH 4acTOT, IPOEKTHPOBAJMCH TaKMM 0Opa3oM, YTOOH
MOIIHOCTb IIOMEXH B TOYKE HYJIEBOTO OTHOCHMTEJILHOTO YPOBHSA, CO3/laBaeéMasi COBOKYITHOCTBIO H3JIyUeHMH 3eMHBIX
M KOCMMYECKHX CTAHIMH CHCTeM (PMKCHPOBAHHOM CIyTHHMKOBOH CJIyXObi, BKJIIOYAasi COOTBETCTBYIOIME MepEJaTIMKH TeJe-
METPHH, TeJICYPABJICHAS M CJIeXKEHHsA, B JOOOM Tesie)OHHOM KaHajie THIOTETHYECKON ITAJOHHOM Lermu AmmHoi 2500 kM
JJIsi aHAJIOTOBBIX PaJMOPEJICHHBIX CHCTEM C YaCTOTHBIM pa3JieJIeHHEM M YIVIOBOH MOAyJsMEell He HpeBbINIaJa:

1.1 1000 nBT0 mcodoMeTpuuecKy B3BEMIEHHON Cpe[Heil MOIIHOCTH 33 OJHY MHHYTY B TeueHue Gonee uem 20% Bpe-
MeHHM mooro mecsua;

1.2 50 000 nBT0 ncodoMeTpHUECKH B3IBEIIEHHOH CpPEAHE MOIIHOCTH 3a OJHY MHHYTYy B TeueHue Gonee uem 0,019,
BpeMEHH moboro Mecsia.

2. 9T06BI HUXeIeaAyomee NpuMeYyaHde pacCMaTpHBAJIOCh KaK 4acCThb JAHHOM Pexoue}malum.

ITpumeuarue.— TTopAROK yueTa BHUICYKa3aHHBIX BEJIMYMH B OOLIEH HOPME HA LIYMBI JJIs PaIHOPENIEHHBIX CHCTEM ONpeAeieH
B PexoMenpanuu 393.
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PUCYHOK 1 — ITpumep 803MOXHOU uUHTepNonaAyuU

PEKOMEHIAIINA 558-2

MAKCHUMAJIBHO NONIYCTHUMBIE BEJIMYUHbBI ITOMEX OT HA3EMHBIX
PAJUOJIMHUII CUCTEMAM ®UKCHUPOBAHHONM CITYTHUKOBOM
CJIYXBbl, HCTIOJIb3VIOIIIUM 8-PA3PAJHYIO UKM JJIA TEJIE®OHHUH
H PABOTAIOIIIMM B TEX XE IMOJOCAX YACTOT

(Bompoch 32/4 u 17/9)
(1978—1982—1986)

MKKP,

YUYUTDBIBASL,

(a) UTO CHCTEMB! (PMKCHPOBAHHOM CITyTHHMKOBOH CJIY)XObI M pajMopesieiHbie CHCTEMBI IPAMON BHAMMOCTH COBMECTHO
MCHOJIb3YIOT HOJIOCH 4acTOT B Auana3oHe Boime 1 I'T'h,

(b)  uTO MOMeXH OT pagMOpEsIeHHBIX CHCTeM OYAYT yBEIMIMBATD KO3(PPHUIMEHT ONMOOK B CITyTHUKOBOI CHCTEMe IO CPaBHe-
HHIO C aHAJIOTHYHBIM NOKa3aTeJIEM, KOTAA HOJIOCH COBMECTHO HE HCNONb3YIOTCH,

(c) YTO JKEJNATENBHO, YTO0b K03(hPULMEHT OIMOOK B CHCTEMaX (PUKCHPOBAHHOM CIyTHHKOBOM CJIyKObl H3-32 IOMEX OT He-
PEAaTYNKOB PafOpPeIeHHBIX CHCTEM B TeYeHHe OOJIbILell YaCTH BpeMeHH OhUI KOHTPOJIMPYEMOit o€ 06mero koadduuuenTa
OmMGOK B ITMX CHCTEMaX, YCTAHOBJIEHHOTO B peKOMeHpauuu 522,

(d)  4TO HEOOGXOAMMO ONPENEUTE MAKCUMAJIBHO AOMYCTAMYO MOIHOCTE PAJHO4ACTOTHOTO MEMIAIONIEr0 CUTHANA JUIS CIyT-
HUKOBOH CHCTEMEI, YTOOb yCTAHOBHTH MaKCHMMAJIBHYIO MOIIHOCTD NEPeIaTYHKA M BeJMUMHY SKBHBAJICHTHOH H30TPOIHO MAJIY-
4aeMOi MOLIHOCTH PafiMOPe/IeiiHBIX CTAHIMA IPAMOI BHAUMOCTH, U ONMPERETNTH, GYAET /M yAOBIETBOPUTENHHEM KOHKPETHOE
PacnosyioXeHne 3eMHBIX CIYTHMKOBHIX M Ha3€eMHBIX PafiMOpENECHHBIX CTaHIMIA,

(e) 4TO MOMEXM OT PaiHOpe/IeHHBX CHCTEM MOTYT M3MCHATHCS BO BPEMEHM BCJIEACTBME M3MECHEHHs YCJIOBMii pacnpo-
CTPaHEHHMsi CHTHAJIOB,
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) YTO CHCTeMEHI B (PUKCHPOBAHHOM CIIyTHHKOBOII CJIy>KGe MOTYT MOABEPraThCs MOMEXAM KaK Ye€pe3 MPMEMHUK CIyTHMKA,
TaK U yepe3 MPUEMHHK 3€MHOH CTAHIMH, OAHAKO BHICOKME YPOBHM MOMEX B MAJOM IIPOLIEHTE BPEMEHM OYAYT cO3AaBaThCs
B MEpPBYI0 Ouepe/b MPUEMHHUKAMU 3€MHBIX CTAHLMH,

(g) uyTo, ecnM M3MEHEHWs YCJIOBMH DPaclpPOCTPAHEHUsI HEBEJMKH, NPEANOYTUTENBHO ONpEAENATh AOMYCTHMBIA Ipeaes
IoMeX KaK 4acTh MOLIHOCTH IIyMa Ha BXOAE AEMOAYJATOPA, IMOCKOJBKY NPH 3TOM MOJXHO YYHTHIBATb AEUCTBHE MHOTHX
[IOMeX Ha OCHOBE CJOKEHHsS MOILHOCTEH Ha PaAHOYACTOTaX,

EJUHOAYHIHO PEKOMEHAVET,

1. 4TOGH CHCTEeMbl (DUKCHPOBAHHOM CIIyTHHKOBOM CJIyXOB M pajuopesefHBIE CHCTEMBI, COBMECTHO HCIIOJB3YIOLIHE
HOJIOCH YacCTOT, MPOEKTHPOBAIMUCH TaK, YTOOBl IOMEXH, CO3/laBaeMble CHTHAJIAMH BCEX NEPEAATYHKOB paJHOPEsICHHBIX
cTaHIuMK, paGoTaromuMu B cOoTBeTCTBMH ¢ PexomeHnauueit 406, cucreme ¢ 8-paspsigHoit UKM puis TenedoHnH B PUKCHPO-
BaHHOM CIIyTHHKOBO# CIyX6e, yAOBIETBOPSUIM CIEAYIOLIEMY NPEABAPUTENLHOMY * MpPE/e/ly Ha BHIXOJle THIIOTETHIECKOTO 3Ta-
JIOHHOTO UUMPOBOro TpakTa, ompejesieHHOro B Pekomenmanuu 521;

1.1 yCpeAHEHHAs 3a JI00bIe AeCATh MUHYT MOIIHOCTb MOMEXH ** He JOJIKHA NpEBLILATh B TeueHue 6osee 20%, BpeMeHH
moGgro Mecsua 10% MoJHOM MOLIHOCTH LIyMa Ha BXOAE AEMOAYJATOPAa, KOTOpas 06ycioBimMBaeT Ko3(pPHUMEHT OmMUGOK
1077

1.2 MOILHOCTb MELIAIOIIEr0 PaAMOYaCTOTHOIO CHIHAjIa He JOJIKHA BhI3bIBaTh yBesiudeHnue Gonee uem Ha 0,03% Bpemenu
moboro Mecsiua, B TeueHHe KOTOPOro kodgduument ommbok npesrimaer 107", ycpeaHeHHbH 32 1 MuH;

1.3 MOLUHOCTb MEIIAlOWero paauoyacTOTHOrO CHrHala He AOJUKHA BBISbIBATb yBeJMUEHHE Gosiee uem Ha 0,005%, Bpe-
MeHM mo6oro Mecsila, B TeueHHEe KOTOPOro koaddduiment omubGox npesmimaer 107 ° npu ycpeasenuu 3a 1 c.

Ilpumeuanue 1.— Ilpu pacueTe OrpaHMYEHHH, yKa3aHHbIX B MyHKTe 1.1, clefyeT MpUHATH, YTO NMOJIHAsi MOILHOCTH IIyMa Ha
BXOJIe OEMOAYAATOPAa MMEET XapaKTep TEeIUIOBOro LIyMa.

Ipumeuanue 2.— Kpurepuii nomexu, ykazanHblil B myHkre 1.1 pasgena «PEKOMEHIYET», oTHECEH K MAaKCMMAJbHO 10-
MNYCTUMBIM YPOBHSIM TOMeX B reOCTAlMOHAPHOM CIIyTHUKOBOM CeTH (PMKCHUPOBAHHOM CIIyTHUKOBOM CJIy>XObl, HCHOB3YIOMIEH
8-paspsagnyio UKM nis Tenedonnu, co3gaBaeMbiX APYTIMHU CETAMH (PUKCHPOBAHHOM CIYTHUKGBOH CJIYXKOBI, KaK 3TO ONpese-
neHo B Pexomenmauun 523. B npumevanun 7 Kk PekoMeHpanun 523 yka3biBaeTCsi, YTO MPEEJIbl MOIHOCTH MOMEX B TeYeHHE
Gosee 20% BpemeHM mOOOro. Mecslua HO/KHbI OOBIYHO OLEHHMBATbCH, MCXOAA M3 TPEANONOXKEHHMs, UTO YPOBEHb MOJIHOM
MOIIHOCTH IUyMa SIBJIAETCS TaKUM, KOTOPOMY COOTBETCTBYET YKa3aHHBIA K0a(d(dHULMEeHT omUGOK B OTCYTCTBHE 3aMHPaHMit
NPMHUMAaeMOro CHTHaja. TOT BOMpOC TOAPo6HO paccMaTpuBaeTcs B OTuere 793, myHKT 2.

OTYET 793-1

OBOCHOBAHHME KPUTEPHUEB INIOMEX AJid OHU®POBBIX CUCTEM
®UKCUPOBAHHOI CITYTHUKOBON CJIYKEBI, UCNOJIb3YIOLIUX
NOJIOCHI YACTOT COBMECTHO C HASEMHbBIMU CUCTEMAMU

(Bonpoch 32/4 u 17/9)
(1978—1986)

1. O0uye MoJOKeHUuA

B PexoMmeHpauuu 522 TpPHUBOAATCA KPUTEPHMM KauecTBa PabOThl LM(MPOBBIX CHCTEM Nepefaud (PUKCHPOBAHHOM
CIyTHUKOBON cayXObl. B mynkre 2 pasaena «PEKOMEHAVYET», npumeuanue 4, oroBapuBaeTcsi, YTO 3TH KPHTEPHH
JAOJ/UKHBl TIPUMEHATBCHA B CJIyYyae MOMEX OT BHEIIHHX MCTOYHHUKOB,

B cBA3# ¢ TeM, YTO (PUKCHPOBaHHAsi CIOyTHHUKOBasi CAyX0a GOJBLIIMHCTBO pPAacmpele/i€HHBIX el MOJIOC YacToT
HCIIO/IB3YeT COBMECTHO C APYrMMH cCiyx6aMm, cyMMapHasi AONYCTHMasi MOMeXa BKJIOYAaeT B ce0si He TOJBKO NOMEXH
OT APYrUX CIyTHUKOBBIX CETEH, HO TAKXe IMOMEXH OT Ha3€MHBIX CHCTEM M JOJ/KHA OBITh MOJAENEHa COOTBETCTBEHHO DTHUM
ABYM KJjaccaMm IOMex.

B HaCTOALUEM OT'-lCTe 06OCHOBbIBaIOTCﬂ KPUTEPUHU MOMEX TOJbKO OT HAa3€MHBIX CHCTEM.

* B pesysibrate AasibHEHINMX MCCJIEOBAHHMIA 3TH KPUTEPHH MOTYT OBITH M3MEHEHBI.

** B HacTosmedt PeKOMeHIAUMM TPENOIAraeTcs, YTO JJIMTEJbHbE [IOMEXH, CO3AaBaeMble Ha3eMHBIMH DafMOIMHUSAMH, 1O CBOEH Npu-
pOAe ABNAIOTCA HenpepblBHBIMU. CiiyyaH, Korja moMeXH He SIBJIAIOTCS HeNpepPHIBHBIMHM, HE PaCcCMaTPHBAJIHUCE.
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2. KpuTepuu IJMTEJbHOH NOMEXH

HonroBpeMeHHBIE KPUTEPUM KayecTBa LMGPOBBIX MepeAau B PexomeHpaumm 522 BHpaXaloTCs Yepe3 Tpe-
OyeMbiii K03 duImeHT omHOOK. Clef0BaTENbHO, PE3OHHO OTHECTH KPHUTEPHH MOMEX TaK<e K K03 PHULUEHTY OIHNOOK.

MoxHO ObUIO MPOBECTH Mapajuiesb C aHaJOrOBON TenedOHHOH CHCTeMON MHepegayn YPK/4YM, B Kxotopoir ob6a
KPUTEpHsl KauyecTBa PabOTHl M NMOMeX BBIPAXKAIOTCS 4Ye€Pe3 MOLIHOCTh WiyMa B Tened)OHHOM KaHale, NpHYeM BTOPOH
KPUTEpHA COCTaBAsieT MaJXyl0 00 TepBoro. OaHako B OT/MYME OT aHanorooit tenedponun YPK/UYM koadduumeHTH
omMGOK B 1M(POBOH CHCTEMe Mepefayd He CKJIAfbIBAIOTCS JIMHEWHO, W, YTOOBI BHIDA3UTh KDHTEDH IIOMeX depe3
koadhduimenT ommboK, MOTpeGyeTcss COCAATbCS Ha OOIWMA KPUTEPUH KauecTBa, a TakXKe Ha YBenMueHue Koadu-
LMEHTa OIMOOK BCJIEJCTBHE ITOMEX.

OpnHako BO3MOXXHBI a7bTEPHATHBHBIE METOJbI OTHECEHMS KPHUTEPHEB MIOMEX K OGIIEMYy KPHTEPHMIO KauecTBa; HAIpU-
Mep, 3TO COOTHOILIEHWE MOXET ObITb ONpPENe/]eHO Yepe3 NapaMeTphl Ha BXOJe AEMOAYJISITOPa JMOO B BHAE OTHOIUEHHS
HoJe3HOro M Mewaiomwero curxanos (C/I), imGo B BHEe OTHOIEHMS MOIIHOCTEHd INyMa HAa BXOJe M Ha BBIXOAE
(I/N). Takoii MeTOJ MMeeT [Ba IPEUMYLIECTBa: BO-TIEPBBIX, MapaMeTpsl Ha BXOJE AEMOAYJIATOPA OMPEENSIOTCH JETKO
(4, akTHueckH, JO/KHBI OyAyT MCHONL3OBATHCS HA IMPOMEKYTOYHOM OTAane BHIYMCICHHS IIPM OLEHKE yBesIMue-
HUA Kod(duimenTa omnOOK) U, BO-BTOPHIX, KOMIIOHEHTHI oMexH (I) CBepX MepBHIX JBYX HAMGOJBLIMX KOMIIOHEHT CKJa-
ABIBAIOTCH MO MOLUHOCTH TMOYTH JIMHEHHO Ha BXOJE JEMOAYJATOpPa. ITO AOJKHO OOGJEruuTh pa3fesieHHe HCTOYHHM-
KOB ITOMeX.

Ha npakrtuke cymecTByeT HOBOJBHO CHOXXHOE COOTHOLUEHME MEXAY MapaMeTpaMd Ha BXOJE JeMOAyIsiTopa
(C/I) m (I/N), dakTopom yBenuueHus KoadpduuueHTa omunbok (k) *, a Takxe paGounMy yCAOBUSIMM M XapaKTepUCTHKAMH
AaHHOW uMbpOBoK cucTembl. Ha puc. 1 mokazaHo cooTHoweHune mexay (C/I) u k TpH OTHOIICHMH BEJIUYUHBI TOMEXH
K TOJHOM MOIMHOCTH WIymMa Ha BXoje AemomyasaTtopa —10 aB M mpu pasiumuHbix paBouMX YCIOBHSAX, M3MEpEHHOEe
nyTeM J1aGOPaTOPHOrO MOAETMPOBAHUSA CHCTEMBI ¢ AuddepeHLNATBHOM yeThipexno3unmonHon ®M (DEQPSK).

W3 puc. 1 BuAHBI mpeMMymecTBa JMHEHOrO peXxuma pabGoThl M NPMMEHEHHs] KOPPEKTHPYIOIMX KoaoB. Ho uto
ele Gosee BaXXHO, M3 ITOrO PUCYHKA BHIHO, YTO KPUTEPHii [OMEXH, OCHOBAHHBIH JMGO Ha rpaHuie ¢dakTopa yBesu-
yeHUs: kKoadduumenTa ommbok (k), 1M60 HA OTHOUIEHMH MOMIHOCTEH MOJE3HONO M MELIAIOLIET0 CHIHAJIOB (C/I), moxer
YMEHBIIUTD [10/Ib3Y KOOPANHAIMN MEX/Y Ha3eMHBIMU CUCTEMAMH U CHCTeMaMH (PUKCHUPOBAHHOM CIyTHUKOBOH CJIy>XObl, KOTO-
past Moria Gel GHITh MOJIy4eHa B Ciy4ae NPUMEHEHHsS YTYYMIEHHBIX XapaKTepPUCTHK anmapaTypsl WiM paGouMx peXHMOB.
OpHako 3TOro He NPOMCXOAMT IIPU HCHOJIb30BAHMHM KDMTEPHUS, BBIBEIEHHOrO W3 OTHOIUEHHS MOILIHOCTE: mIyMa Ha
BXozie n Bbixoie (//N), ¥ Npezet, OCHOBaHHEIA Ha pasje/leHUH MOLHOCTH IIyMa Ha BXOJe AeMOAYJIATODa, MO3TOMY SIBIAETCS
MPEeANOYTHTENbHBIM.

B ananoroseix cucremax (Pekomenpaumsi 356) MaKCHMMasnpHO MONMYCTHMAsi MOMeXa OT HA3€MHBIX CTaHLMH 6epercs
Ha ypoBHe 1/10 OT MOMHOM MOIIHOCTH LIYMa M CYUTAETCS, YTO ITO COOTHOLICHHE [IPEJBAPUTENBHO MOXXOMUT TAKKE M IS
LU POBBIX CHCTEM.

B cBsi3u ¢ aTMM npepyiaraetcs, yroGbl KPUTEPHil AJIMTENBHOM MOMEXM AJIA 3aIUMTH LU(MPOBBIX MEepeay B CHCTEMax
(MKCHPOBAaHHOH CMYTHMKOBOM CJY)XObI OT BJIMSIHHS Ha3eMHBIX CHUCTEM ONpENENsICS ** CleAyIowuM obpazom:

— yCpeAHeHHas 3a MOGbe AeCATh MAHYT MOLIHOCTb IIOMEXH *** He J0JUKHA IpeBHIUATh B TeueHHe Gonee 20%, BpeMeHH
106010 Mecsiua 10% TonNHOM MOIIHOCTH IIyMa Ha BXOAE AEMOAYNATOPA, KOTOpas O6yCIOBIMBaeT K03(MQpUIMEHT
ommbok 107°.

Kpurepuit mnomexm, ykasauuwii B nyukre 1.1 pasgmena «PEKOMEHIOYET» Pexkomenzauun 523, OTHeceH
K MaKCHMaJIbHO MAONMYCTHMBIM YPOBHAM IIOMEX B TeOCTalMOHAPHOH CIYTHHKOBOH ceTH (PMKCHPOBAHHOM CITyTHHUKOBOIA
cyx6pl, ucnonp3yomei 8-paspsauyio MKM s TenedoHun, co3gaBaeMbIX APYTUMU CETAMH (PUKCHPOBAHHOM CITyTHH-
KOBOH cnyxOb. B npumeuanunm 7 k PekomeHpaumu 523 yKaseBaeTCsi, YTO MNpeJeibl MOILHOCTH TOMEX B TEYEHHE
Gonee 20% mo6oro MecsaLa JOKHB OBBIUHO OIEHMBATBHCH, MCXOAA M3 MPEANONOKEHHS, YTO YPOBEHb MOJHO# MOIIHOCTH
myMa SIBJISIETCS TaKMM, KOTOPOMY COOTBETCTBYET YKa3aHHBbIN K03(puLHMeHT ommMbOK B OTCYTCTBHE 3aMUpPaHHMii MPUHHUMaE-
MOTro CHrHaja. 3TOT BONpPOC MOAPOGHO paccmaTtpuBaercs B [MKKP, 1982-86].

3. Kpurepun KpaTKOBpeMeHHOSi MOMexXu

B TeyeHMe Manoro mMpoLEHTa BPEMEHH IIOMeXa 3€MHOH CTAHLMH OT MEMIAIOIEr0 HA3eMHOTO MEepeJaTUMKa MOXKET
CYILECTBEHHO YBEJINYNBATHCSH OTHOCHTENLHO HOPManbHOW (st 809, BpeMeHM) BCIEACTBHE «OJarOMPHSITHEIX» AJIS MEIAo-
IIEro CHrHaia ycJOBMH pacnpocTpaHeHusi. CleAOBaTeNbHO, MUl TaKHX MaJbIX MPOLEHTOB BpEMeHW NpPUHSATHIA 1HM(pPOBOi
CHTHaJl MOXeT ObITh MCKa)XXeH BCICJACTBHE HEGIATONPHUSATHEIX JUIsi HETO YCJIOBHIl PaclnpoCTpaHeHHsi MM6o BcaeAcTBHe «bia-
TONPUATHBIX» YCIOBUH PacnpOCTPAHEHHsS MEINAIOIIETo CUI'Haja, Ju60 BCAEACTBHE TOTO M APYroro OZHOBPEMEHHO.

* k — cOOTHOLIEHHE MEXIY YUCTHIM K03 pHIMEHTOM OLINBOK U K03¢puLMeHTOM OmKMGOK B OTCYTCTBUE TIOMEX.

** B pesysnbrate masbHEMIIMX HCCNEJOBAHHMI TN KPHTEPUU MOTYT 6BITh M3MEHEHDL.

*** B nacrosueit PekoMeHmanuu mpemnosnaraercs, uro NMOMeXH MO CBOEH npupoje sABIAIOTCA HENpEePHBHbIMU; CydyaM, KOrjga IOMeEXH
HE ABNAIOTCA HENPEPBLIBHBIMM, HAallpUMEP PalMOJIOKAlMOHHbIE, HE PaCcCMaTPUBAaJIUCD.
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PUCYHOK 1 — Coornowernue mexdy C/1 u k 0ns pazauunvix
pexumos nepedaw DEQPSK. Komnonent nomexu na éxode
demodynaropa cocrasaser 109,; wucreiii BER = 10—,
(HM3mepeno npu naboparoprom modenuposanuu)
@ : 6e3 nomexoycroitunsoro Koauposanus (FEC)
W : orHOCHTenbHas ckopocts FEC 7/8
A : oTHOcHTeNbHasA ckopocTe FEC 4/5
1: cHuXeHue paBoueil TOUKHM NMEpeJATYMKA 3eMHON CTAHLUMM OTHOCH-

TEJBHO pEeXHMa MaKCHMMaJIbHOH MOIMHOCTH CcoCTasiaseTr 3 aB;
TO Xe Ha Gopry cnyTHuka — 0 aB (3 aB/0 nb)

2: 6 sB/0 b
3: 10 aB/4 aB
4: 14 pB/14 1B

CruiomHasA JIMHUS — YCPE€AHEHHE DKCINEPUMEHTA/IbHBIX PE3YJbTATOB.

B GoJbIIMHCTBE cyuaes HauGosIee BEPOSITHO MPeoGiajiaHne O{HOro MemAIOIEro cUrHara, OIHAKO MO BEPOSATHO COB-
najieH¥e BO BDPEMEHM IOMEX TaKOro Goibmioro yposHs. C/elOBATEBHO, B 9TOM Cjyuae ObLIO GBI MpeATIoYTHTEIbHEE
ONpefiesIsiTe AOMYCTAMYIO MOMEXY KaK AOMIO ODIIEro BPEMEHH; B TEYEHHE KOTOPOTO CUCTEMa MOXeT paboTaTh B YXyALIeH-
HBIX yc0Busix. Takoii AOMyCK BeTMIMHBI TOMEXH GyET IPUMEHEH K ABYM HOPMaM KpPaTKOBPEMEHHOH MoMexu B PekoMeHaalMu
522; mpepycMaTpUBalOTCS CIEAYIOME NpeJesbl ¥, ocHOBaHHEE Ha 1/10 Toro mporeHTa BpeMeHH, KOTODBIH CUYMTaeTCs
JIOMYCTUMBIM: .

— MOWHOCTL MEIIAOIEro PajMo4acTOTHOIO CHIHANAa HE JOJUKHA BbISBIBATh MPEBLUNCHWE YCPE/IHEHHOTO 3a OJHY
mo6yro MuHYTY KoddduumenTa omnGok 10~* B Teuenue Gosee 0,03% BpeMeHH MOGOro Mecsua;

— MOIIHOCTb MEMIAIOIIEro PagHO4acTOTHOTO CHIHANA He J0JUKHA BBI3bIBATL MPEBBILIEHHE YCPEIHEHHOTO 3a OfHY JIOGYI0
cexynny koaddumuenra ommbox 107° B Teuenne Gonee 0,005% BpeMeHu 0Goro ropa.

CCBIJIKHA

Hoxymentor MKKP
[1982-86]: 4/12—9/11 (Coepunennne llltaTer Amepuky).

* B pesynsraTe JajbHEAIUMX HCCIEJOBAHMA 3TH KPUTEPUM MOTYT GLITH M3MEHEHbI. !
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MAKCHUMAIJIBHO JOITYCTUMBIE BEJIMYHMHbBI TIOMEX OT ®MKCUPOBAHHO
CITYTHMKOBOI CJYKBbl HASEMHbBIM PATUOPEJIEMHBIM CUCTEMAM,
KOTOPBIE MOI'YT SAABJIATBCA YACTBIO LICUC U PABOTAIOT
B COBMECTHO HUCIOJIb3YEMOH IMOJIOCE YACTOT HHXKE 15 I'Ty

(Bompocst 32/4 u 17/9)
(1986)

MKKP,

YUYUTBIBAA,

(a) 4TO CHUCTEMBI (PMKCHPOBAHHON CIYTHUKOBOM CJIYXObl U (PUKCHUPOBaHHOM CIyXObHl COBMECTHO MCHOJB3YIOT MHOTHE
mosaocH yactotr Huxe 15 I'Tn,

(b)  4TO MHOrME paaMOpeseiHblE CHCTEMEI C IIM(POBOI MOy IALMEl CUTHAJIOB TeeOHUM ACHCTBYIOT JMGO IIaHUPYIOTCS
BJisi paboThl B 3TUX COBMECTHO MCIIOJIb3YEMBIX MOJIOCAX YacToOT,

(c)  uTO HEOGXOAMMO YCTAHOBMTH MAaKCHMaJIbHO AONYCTHMYIO BEJMUMHY TIOMEXU HAa3€MHON CIyxKOe, 4ToGbI ONpeeuTh,
OyaeT i yIOB/IETBOPUTEIbHBIM KOHKPETHOE PACIONIOKEHHE 3€MHBIX CIHYTHUKOBBIX M HAa3eMHBIX PajMOpeIefiHbIX CTAHLMIA,

) YTO MaKCHMAaJIbHO [ONYCTHMbl€ 3HAYEHUS IVIOTHOCTM IOTOKA MOILIHOCTH Ha MOBEPXHOCTH 3eMJIH, CO37aBaeMOM
KOCMUYECKMMH CTaHUUAMH (DUKCHPOBAHHOM CIIyTHUKOBOM CIY)XObI, MCIIO/NB3YIOLIEH Te Xe monochl yacToT Bemre 1 I'T,
4TO M HazeMHas cayx0a, COOTBETCTBYIOT Pexomenmaumu 358,

(e) YTO AOMYCTUMBIE MIOKA3aTe/ M Ka4eCTBa U TOTOBHOCTH LIM(PPOBLIX PagMOpeseHBIX CUCTEM OHpPe/EIeHb COOTBETCTBEH-
HO B PekoMedpauuu 594 u Pexomenmauum 557,

o) 4YTO JOMYyCTUMOE YXYAIICHHE KAauecTBa M FOTOBHOCTH HAa3eMHOH LMMbPOBOM paavopesieHON CHCTEMBI M3-3a IMOMeX
OT CIyTHMKOBBIX CUCTEM (PUKCHPOBAHHOM CIYyTHUKOBOM CJy>XObl JOMXHO BHIPaXXaTbCsi KaK HpUeMJIeMasi 4acTb obuiero mo-
HyCTHMOTO YXY[AINEHHS KaueCTBa M IOTOBHOCTH,

EAVMHOAYIIHO PEKOMEHIVET,

1. 4TOOBI CHCTEMBI (PUKCHPOBAHHOM CIYTHHKOBOH CJIYXOB U Ha3eMHHE LUHUbPOBLE PaAHOpPeeiHble CHCTEMBI TPOEKTH-
poBamuch TaK, 4To0bl B I'DTL] npoTsixennoctsio 2500 kM, onpeaenennom B Pexomenmauuu 556, ZOMYCTHMOE YXyAILEHHE
KauecTBa M TOTOBHOCTH B Pe3y/JbTaTe CyMMapHOTO U3JIy4EHUs] 3€MHBIX U KOCMHUUYECKUX CTAHLUH (PUKCHPOBAHHOM CIyTHH-
KOBOM CJIy)XOBI, BKJIIOUasi H3IYyYeHUs] COOTBETCTBYIOIMX MEPEJATUNKOB CHCTEM TeJIEYNPABJICHUS, TEJIeMETPUH U CJEKEeHHUs,
paboTaloIUX B COOTBETCTBHM ¢ PexoMeHpauueir 558, He MPEBHINANO CIEAYIOIMX MPEABAPUTEIBHBIX MPEAETOB:

1.1 Mellajolye H3JIYYEHNs He JIO/DKHBI yXYMIaTh KauecTBO, BHI3bIBAS YBE/IMUCHHUS Gosiee ueM Ha 0,04%, BpeMeHH Jo-
Goro Mecsua, B TedeHHe KOTOPOro Kod(duuueHT omubox npesbimaer 107° (BpeMss WHTerpupoBaHMs 1 MuH.);

1.2 MelalMe H3Jy4deHUs He AO/DKHBEI YXyAIlaTh KayeCTBO, BBI3LIBAs yBeIueHIe Gosee uem Ha 0,00549, BpemeHm
Mo6oro Mecsiiia, B Te4eHHe KOTOPOTo Ko3dduuuenT omubok npepsimaer 10> (Bpems UHTErpupoBaHusa 1 c.);

1.3 MEIIAIOIKE M3JIyYEHUS HE JOJUKHBI YXYAINaTb TOTOBHOCTb, BbI3bIBasi YBeJIMYEHHE MEPUOAA HETOTOBHOCTH, OHMpEAE-
JseHHoro B PekomeHpauuu 557, 6osiee uem Ha 0,03% BpemeHu m06oro roaa;

1.4 MeIIAoIIUe U3TYyYeHNsT He MO/DKHBI YXYAIIaTh KauyeCTBO, BbI3bIBasA YBeJMYEHHE KOJIHYECTBA OIMMGOUHBIX: CEKYHIHBIX
MHTEPBaJIOB, U3MEPEHHOTO B KaHaJle CO CKOpocThio 64 kBur/c, Gonee yem Ha 0,032% B moBom MecsiLe (CM. IpUMeyaHue 2).

IHpumeuarue 1.— IlpenespHble BEJIMUYMHBI JOMYCTUMONH NMOMEXH OTHOCATCA K o6LIEMY BIMAHHIO U3JIyYEHMH KOCMMUYECKHMX
CTaHUMA, NPAMBIX JUIMTEIbHBIX U3JIYYCHHH 3€MHBIX CTAHIMIA U [IOMEX BCJEACTBHE aHOMAJBHBIX YCJIOBMil PaclpOCTpaHEHUs
U3JIy4eHUH 3€MHBIX CTaHLUH.

ITpumeuarue 2.— B xauecTBe BO3MOJKHOIO METO/2 BHINOJHEHMA HyHKTa 1.4 pasgena «PEKOMEHOYET» U3yyaeTcs
BO3MOJXHOCTb HCIIOJIb30BAHMSI COOTHOLIEHUS MeEXAY K03¢d(HULMEHTOM OmmMOOK B CHUCTEMe U KOJUYECTBOM OLIMGOUHBIX
CEeKYH/IHBIX MHTEPBAJIOB B KaHaJle CO CKOpOCTbio mepenauu 64 kbur/c (cMm. Otuer 930).
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KPUTEPHHU TIOMEX JAJIS HUDPOBBIX PAJTUOPEJIEMHBIX CUCTEM,
MCHOJIb3VIOIUX MOJIOCHI YACTOT COBMECTHO C ®UKCUPOBAHHOII CITYTHHUKOBOI CJHIY>XBON

(Bonpocel 32/4 u 17/9)
(1982-—1986)

1. BeneHue

B03MOXHOCTh COBMECTHOTO HMCHOJb30BAaHHUA MOJIOC pagHodyacTOT q)PIKCPIpOBaHHbIMH CIOYTHUKOBBIMM U Ha3€MHBIMH
pazmopeneﬁnbmu CUCTEMaMH JOCTAaTOYHO XOPOILO oNpeaesieHa AJIA aHAJIOrOBbIX CUCTEM. O)KHI.IaeTCﬂ TaKXe, YTO COBMECTHOE
HUCNOJIb30BAHHAE GyZleT BO3MOJXHBIM, KOrjga oaHa WiIH 00e CHUCTEMBl ABJISAIOTCSH lmd)pOBblMH, TO €CTh KaXjaasa CuCTeMa CMOXET
paGOTaTb YAOBJIETBOPHUTEJIbHO, HECMOTPSA Ha paJuoNOMEXH BCJIEACTBUE COBMECTHOTO HCHOJIb30BAHUA 06[].(617[ MOJIOCHI YaCTOT.

COBMECTHOE MCHOJb30BAHHE TOJIOC YaCTOT AHAJOTOBBIMH CIIyTHHMKOBBIMM M HA3€MHBIMH pPaJvOpeseidHBIMH CHCTe-
MaMi O0Ka3aJoch BO3MOXHBIM 0Jarofapsi YCTAHOBJEHMIO BCEOOBEMIIOIIMX W NPAKTHUYHbIX KPUTEPHEB, OCHOBaHHBIX Ha
3HAHMA MEXAaHH3Ma BO3JEHCTBUSA MIOMEX M MX XapaKTEPUCTHK. MeXaHH3MEI BO3JEHCTBAS MOMEX Ha LM(PPOBLIE U aHAJIOTOBBIE
CHCTEMBI COBEpLIEHHO Pa3THYHbI, U MOTOMY €CThb OCHOBAHHS CUMTATh, YTO KPUTEPHUH COBMECTHOTO MCIOJIb30BAHMSA 4acTOT
takxe 6yayT pazuuaThca. B HacTosmeMm OTyeTe pacCMaTPUBAETCH OCHOBA YCTAHOBJIEHHS KPUTEPUEB COBMECTHOTO HCIIOJIb-
30BAHMS YACTOT Ha3E€MHBIMM LU(POBBIMY PaMOpPENEHHBIMA CHCTEMaMu (CM. TIpUMeuyaHHe 1) M cucTeMaMu (PMKCHPOBAHHOM
CIyTHHKOBO# cyX6b1. TIpoBeieHO BCECTOPOHHEE CPABHEHME C aHAJIOTOBHIMM CHCTEMaMH, 4TOGBI 0CO00 MOAYEPKHYTh HEOB-
XOAUMOCTH APYroro Mmogxoza.

2, OCo0eHHOCTH MEXaHM3MOB BJIMAAHUS NTOMEX B aHAJIOrOBLIX M llH('l)pOBle pagHOCHCTEMAX

2.1 Amnanozosvie paduocucrembl

B OGH.ICM C LEJbI0 YCTAHOBJICHUSA BCCOG’beMJIIOHJ,I/lX U MPAaKTUYHBIX KPUTEPHUEB COBMECTHOrO HMCMOJb30BAHMA 4YaCTOT
aHaJIOTOBble CUCTEMBI B MX JIMHEHHOH 4YacTH XapaKTEPUIYIOTCA:

— JIMHeAHBIM COOTHOLIEHHEM MeJK/y LIyMOM B OCHOBHO# MOJIOCE M OTHOIIeHneM curHas/mym (C/N) Ha BXOfe NpHeMHHUKa,
06yCJIOBJEHHBIM TEIJIOBBIM IIYMOM;

— JMHEAHBIM COOTHOIIEHHEM MEXAY IIYMOM B OCHOBHOM TOJIOCE M OTHOILEHUEM curnan/momexa (C/I) Ha BXOoAe npueM-
HMKa, 00yCJIOBJIEHHBIM PaJMONOMEXOM;

—- TEM, UYTO LUYM B OCHOBHOM MoJOCE, 06yCJIOBJIeHHhIﬁ TEIUVIOBbIM IIYMOM IIPUEMHMKA, HE 3aBUCHT OT PaAHOIIOMEXH. AHnano-
FHYHO IIYyM B OCHOBHOH moJoce, OGyC]IOBJIeHHbIﬁ pa;mon()Mexoﬁ, HE€ 3aBUCHT OT TEIJIOBOrQO IIyMa MNMpUEeMHHUKa;

— TE€M, YTO MOLIHOCTHA JABYX KOMIIOHEHTOB IlIyMa B OCHOBHOH MOJIOCE aAAUTHBHBI.

3TH XapaKTEPUCTHKH ObUIM MCIHOJIb30BAHBL JUISA YCTAHOBJIEHHUA KPUTEPHEB COBMECTHOTO HCIMOJB3OBAHMA MOJIOC
4ACTOT AHAJOTOBBIMH CHCTeEMaM# (DMKCHPOBAHHOM CIYTHMKOBOH CJIy)KOBI M Ha3eMHBIMH aHAJIOTOBBIMHM DPafiMOpe/eHHBIMHU
cHeTeMaMmu. OHHM He SIBASIOTCH aGCOJIOTHO MPABH/IbHBIMA MM MPUMEHHMBIMM B JIOGBIX YCIOBUAX, OAHAKO AOKa3aHO, YTO
OHY OueHb MOJIE3Hbl M JAIOT JOCTATOUHO MOJIHOE MpPECTABIEHUE MPH PELICHAN MPOGIeM MPOEKTHPOBaHMUSL

2.2 Lugposvie paduocucremvt

Llncdposble CUCTeMBI BeAyT CeOsi COBEPLICHHO MHBIM o6paszoM. OHM XapaKTepU3YIOTCH:

— Ha/muueM LMGPOBHIX OMMOOK, 06YCIOBIEHHBIX TEIUIOBBIM NIYMOM NPHEMHUKA, KOTOPbie MPUBOASAT K MOSBACHUIO «IIyMa»
B CHrHaJe OCHOBHOH IOJIOCHL. TO fBJEHHE XapaKTepusyercsi Ko3¢hGdHULHUEeHTOM omnbox. Kospdunuent omubox u,
CJIelOBaTe/IbHO, IIYyM B OCHOBHOM NOJIOCE SBJISIOTCH HEJIMHEHHON (YHKUMeHd OTHOLIEHUA C/N. Ha puc. 1 npeacrasieH
npuMep THUMHYHOTO COOTHOIIeHHs. CIEZICTBHEM STOTO COOTHOIIEHUS ABJAAETCA TOT (AKT, UTO CYIIECTBYET TOYHO OMpe-
JgenenHoe otHomenue C/N, HHXe KOTOPOro CUrHaJl OKa3biBa€TCA HEMPUFOJHBIM M3-3a BbICOKOrO ypOBHs IIyMa B OCHOB-
HOIA MoJI0CE U/MiM KagpoBoro pacdasupoBaHus LudPOBOro MOTOKa MM KAHAIBHBIX T0JI0C, TO €CTb CUTHAJI MPaKTHIECKH
npepbiBaeTcs. Bhie 5TOro KpuTHueckoro oTHomeHus C/N MmyM B OCHOBHOM monoce GBICTPO CTAHOBHMTCS MpeHeGpeXKUMO
MaJIbiM, ¥ TipeobiajaommM okasbiBaercs ocHOBHOH MKM 1uyM KBaHTOBaHUS. OO6BbIYHO TP YBEJMYEHHH OTHOLUEHMS
C/N na 1 B 6yaer xoacddUuUMeHT ommbOK yMeHbMATHCA B 10 pas, 4To COOTBETCTBYET YMEHbIUEHHIO Ha 10 n1b wmyma
B OCHOBHOII TOJIOCE YAacTOT, 00ycIoBaeHHOro omubkamu. HeoGxomumo oGecrieunBaTs, 4yTOOBl B MPOEKTHPYEMOI LUdpO-
BOIi pafMopeseiiHoil cucTeme oTHolueHne C/N ObLIO BHIIE KPUTHYECKOTO B TeYEHHE MPHUEMJIEMO BBICOKOTO MPOLEHTA
BPEMEHH;
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— TeM (PaKTOM, YTO Ha MPAKTUKe MOMeXa B OOJIBIIMHCTBE C/AyuyaeB HE CaMa BbI3bIBAET OWKOKM, a YBEJMUMBAET BO3MOX-
HOCTb TEIUIOBOTrO LiyMa NMOPOXXIATh OWIKOKM, Ha UTO yKa3blBaeT 3aKpHITHE IJIa3KOBOM AdarpamMel B 1IH¢ppOBOM pelrnai-
weM ycrpoicTBe. TpaMIMOHHBIM CIOCOOOM ONMCAHMSI BJMSIHMA TIOMEXM SIBJASETCH TOHSATHE YXyAIIEHUs] OTHOLIEHUS
C/N. 370 NoHsATHE ONPEAENAETCA KaK yBeanueHue oTHomenust C /N, Tpebyooimeecs A1 BOCCTaHOBICHUS KO3 dHUIMEHTa
omMGOK NpM HaIM4uM NoMexd. B Gosbleii 4acTH NPAKTUYECKHM 3HAYMMOTO JMANa30HA OTHOIIEHM C/N yxypnuenue,
onpeaeasieMoe naHHO#H momexoit (C/I), He 3aBucur ot C/N. Takum 06pa3oM, Ha NpaKTHKe BJIMSAHHE IOMEXH B GOJb-
IIMHCTBE CJIyYaeB 3aKk/I0YaeTCA B epeMellleHM: KPUBoi kKoaddunmenta ommOoK Ha puc. | BOpaBo Ha BeJMYMHY, PaBHYIO
yxyaweHnuo otHomeHust C/N. DTo moka3aHO IYHKTHPHOM KpuBOii Ha puc. l.

Cnenyer OTMETHTD, YTO CyMMapHOe BO3JEHCTBHE TEIJIOBOrO IIyMa U IIOMEXM B LUM(PPOBLEIX U AHAJOTOBBIX CHCTEMax
COBEPLIEHHO Pa3aMyHO. B MPOBEIX CHCTEMaX IIyM B OCHOBHOIM 0si0ce (OmMOKH), BHI3BAHHBIN TEIUIOBHIM IYMOM, 3aBUCHUT
OT YPOBHS MOMEXM, ¥ aHAJOTMYHO IIYM B OCHOBHOHM IOJIOCE, CBS3aHHBLIA C MIOMEXOH, B 3HAYMTEJbHONU CTEIIEHU 3aBMCHT OT
YPOBHS TeIUIOBOro uiyma. 37eCh He MOXET OBITb OTAEJbHON CBA3M KOMIIOHEHTOB IyMa B OCHOBHOII IIOJIOCE C TEIIOBBIM
IyMOM IPUEMHUKA WM C TTOMEXOIA.

Crnenyer oTMETHTB TaKiKe, YTO AJIsi ONPE/esIEHUs] yXyAWeHUsi oTHOmEHUA C/N HEJOCTATOUHO " DMHmABATH TARKN
orHomenue C/I. DakTHyecKoe yXyAumeHHe 3aBUCHT KaK OT aMIUIUTYAHOTO Paclpe/e/ieHus IOMEXH, TaK h OT BeJMUYMHBI « /1.
TeopeTHuecku /ISl ONpeleNeHHs BEJIMYMHBI YXYAILCHAS TpeOyeTcs MOJIHOE CTATHCTUYECKOE OMMCAHME AMILIMTYJ IIOMEXU.
UTo KacaeTcsi pealbHbIX CHCTEM, TO TaKyld MHPOPMALMIO He BCeraa MOXHO MojayuuTb. OfHa MOMBITKA PeIleHHsl STOoi 3a-
JayM NyTeM YMEHbLIEHHUS KOJMYECTBa HEOOXOOMMBIX AAHHBIX omMcaHa B [Rosenbaum u Glave, 1974], rme mokasaHo, 4TO
ANIS TIOMEXH C OTPaHMYEHHBIM MaKCUMAa/IbHbIM 3HaYEHHEM MOXKET OBITh YCTaHOBJIEHA AOCTATOYHO OJH3Kas BEpPXHss rpaHuLa
Anst ko3¢ duipmenTa ommGoK, ecau n3BecTHbl orHomenue C/I u nukodakTop nomexu. K CoXXaneHMIO, Ha CETOAHS OYEHDb
MaJI0O M3BECTHO [aXKe O BEPOSATHLIX BEJMUYKHAX IHKO(PAKTOpa, MMEIOLIMX MECTO Ha MPAKTHKE, MM UTO AEHCTBHTEJBHO IO-
Mexa Bcerja MMeeT OrpaHMYeHHOe MaKCHMMaJbHOE 3HauyeHMe.

Korma MowHoCTs NOMeXH Maa MO CPaBHEHMIO C TEIUIOBHIM LIYMOM, BJIMSIHAE €€ Ha K03((dHIMEHT ouMBOK 4acTo
MOXeT GBITh COBEPLIEHHO TOYHO OLEHEHO, €CIM CUMTATH MOMEXY JOMOJHUTEIbHBIM TEIIOBHIM IIYMOM PaBHOM MOIIHOCTH.
JTOT METOA TaKX€ MCIOJIBL3OBAJICA B TOM ClIyyae, KOTia MOLHOCTb NIOMEXH ObL1a paBHa WM GoJIbLIe MOLIHOCTH TEILIOBOTO
mwyma. OHAaKO 9TO MOXET NPUBECTH K NPEICKAa3aHMIO OYeHb NECCHMUCTHYECKMX Pe3ynbraToB. [loMexa ¢ BHICOKHM ypoBHeM
MOIIHOCTH TOJIBKO TOTZa OYeT BO3AEHCTBOBATL MOAOGHO TEMIOBOMY LIYMy, KOIZA OHA MMEET CXOIHOE aMIUTMTYAHOE pac-
npeaenenue. To ecTs, uToOb HakTHUECKH BHI3BAaTh OMMGKHM, Ha YTO YKA3HIBAET MIHOBEHHOE 3aKPBITHE I71a3KOBOH JAuarpam-
Mbi, B 3TOM PacrpeAe/IeHHH JO/KHB OBITh JOCTaTOUHBIE BHIGPOCHL. OBGHIYHO He MPEeIIoNaraeTCsl, YTo HOMEXH OT CITyTHHKO-
BEIX CHCTeM GYAyT Takoro xapakTepa, XOTsi 06 3TOM B HAacTosee BpeMsi Malo 4YTO ONpeAeNeHHO u3BecTHO. HauGonee
BEPOATHO NOSIBJEHHE TaKOH HOMeXU ¢ GONbIIMMHU BHIGPOCAMH TOIZa, KOTAA MEMIAIOUMi CHIHAN MCKaXaeTcsi (puIbTpalueit
MM M3-33 YCIOBHH pacnpocTpaHeHus. Heo6XoauMbl IOTOTHUTE IbHbIE CBEAEHHUS O NPUPOJIE MOMEX, KOTOPHIE MOTYT BCTpe-
TATBCS Ha NPAKTHKE. ITH CBEJCHUSA MOTYT OBITh MOJYYEHb TEOPETHYECKMMH PacueTaMH, NMOAKPEIUIEHHBIMHM N3MEPEHHIMH
B peaNbHBIX CHUCTEMaX. .

Ecan nudopmaius 0 CTaTHCTMKE aMILIATYA MEINAIOLIETO CHTHA/la OTCYTCTBYET, TO C/IOJKEHHME MOLIHOCTEH IOMEXH
1 TEMI0BOrO IiyMa AaeT 3(P(PEKTUBHYIO BEPXHIOK rpaHuuy Koddduupenta omubok (cMm. npuMeuanne 2). MHorue npakru-
YecKue NpoGIeMbl CBA3aHB! C GOJBIIMM KOJMYECTBOM HCTOYHHMKOB NoMeX. CJI0KEHHE MOIIHOCTEH STHX MCTOYHHKOB M Tell-
JIOBOrO 1yMa siBNsAeTCs 3G (EKTHBHEIM METOJOM YCTAHOBJICHNSI AONMYCTHMBIX YPOBHEH NMOMeX B CJIOXHBIX CHCTEMAaX.

3. IpuMeHeHne XapaKTEpPUCTHK HIYyMA M MoMeX HM(POBBIX CHCTEM IUIsi ONpelesieHus OOLMX KPUTEPHEB COBMECTHOrO
HCHOJb30BaHUA YaCTOT

3.1 AHanozosvie cucremui

061!.(}‘16 KPUTEPUH NOMEX s pa;mopeneﬁﬂbxx CHCTEM ONIPEAENAIOTCS Ha OCHOBC JAONYIIEHHS HE3HAYHTEJbHOroO
CHHUIXXCHUSA OCHOBHBIX TpeGOBaHHﬁ K KaueCTBEHHbIM IOKa3aTeJsM. B aHaJOroBeIX CHCTEMax TaKUMU Tpe60BaHHHMH AB-
JIAKTCS:

(a) NPEeANoJOXKEHHE, YTO MAKCHMAJIbHASA BEJMYUHA <«IJIMTEJbHOIO» myMa B OCHOBHOM MOJIOCE 4acTOT NPpUXOAHUTCHA Ha
yC0BUsA paClIpOCTpaHCHUSA B CB060}lHOM MMPOCTPAHCTBE MJIM NMOYTHU B CBOGOJIHOM MIpOCTPAaHCTBE,

(b) TpeGoBaHME K YPOBHIO «KPATKOBPEMEHHOTO» LIyMa BCJEACTBAE 3aMHPAHUsl CHMIHasa, BEPXHUH NpeAesJ KOTOPOro
COOTBETCTBYET NPOLEHTY BPEMEHH, KOrJa AONYCKAeTCsi 3HAUMTEJbHOE NPEBHIIIEHME LIYyMa B OCHOBHOM I0JIOCE IO
CPaBHEHMIO C JOMYCKAEMBIM «IMTEJBHBIM» LIYyMOM B MyHKTE (a), BhILE.

06[[114[6 KPpUTEPUH COBMECTHOr0 MCIOJIb30BAHHUA 4YAaCTOT HEMOCPEACTBEHHO CBA3aHbl C 3TUMH OCHOBHBIMHM TpeﬁOBa-
HUAMHU:

— MakcCHMaJ/IbHasi BEJMYMHA «ATMTEJIbHOrO» IIyMa OT TIOMEX B OCHOBHOM MoOJioce cocrasasieT o6biuHo 10%, nomycTUMoOro
«IJIMTEJBHOrO MyMa», pekomeHnoBanHoro MKKP s runortetuueckoit sranonnoii uenu (I'311). ToT mym B OCHOBHOM
06YyCIORIEH IOME X0l HEMOCPEACTBEHHO OT CIIy THUKOBBIX TEPeaTUHKOB, NIPHHATON B YCJIOBUAX CBOGOAHOro MpOCTPaHCTBa;

— TpeGoBaHHe K YPOBHIO «KPaTKOBPEMEHHOTO» LIYMa, BePXHHUH NPees KOTOPOro COOTBETCTBYET NMPOLIEHTY BpeMeHH, KOrjaa
AONYCKAETCs 3HAYMTE/IbHOE MPEBbIIEHHE IyMa B OCHOBHOM I10JI0CE IO CPaBHEHHUIO C JOMYCKAEMBIM JIMTEIbHEIM ITYMOM.
TOT MpOLEHT BpeMeHn 06brHO coctasnsier 109 OT BpeMeHH, JOIMYCKaeMOro A/ BHICOKOFO YPOBHS LIyMa BCJIEACTBHE
3aMupaHMs curHana u pekomeHayemoro MKKP mis I'OL1 (Pexkomenmaumnu 393 u 395). Honyck Ha KpaTKOBPEMEHHEIMH
HIyM B OCHOBHOM CBSI3aH C aHOMaJIBHBIMU YCJIOBUSIMUM PacCHPOCTPAHEHMS MEINAIOLUMX CHIHAJIOB OT MepefaTYHKOB 3EM-
HBIX CTAHLUMH CIIYTHHUKOBBIX CHCTEM.



Ortyer 877-1

103 ——
5 l‘\ “\
\
2 \ \
\__ [V
10°¢ \AL_\B
. i Y
\ \
\ \
2 \ V
10-5 2 ¥
s Y a
A 1 ) |
—
\
z X )
10" i ‘ C
. i —
) 1 | ]
V.
: 1 1
1077 \
S
<.":
2 ‘ "
- 10°8 ‘ |}
10 12 14 16 18 20 22

C/N(nB)

PUCYHOK 1 — Tunuunas 3asucumocro kosgbuyuenra
owubox or C/N @ yugposvix paduopeneiinvix cucremax

A: 6e3 momex
B: ¢ nomexoit
C: yxyamenune

Ha ocHoBe 3THX 0OmUX KPUTEPHEB COBMECTHOTO MCIIOJIB30BAHUA YACTOT GbUIM OMPENENEHBI AETabHbIE Tpe6oBaHus
K HONMYCTHMBbIM OTHOLIEHHsM C/] ¥ TIPOLEHT BPEMEHH, B T€YEHUE KOTOPOTO 3TH OTHOUIEHUS [OMYCKAIOTCS. Caepyetr ot™e-
TUTP, 4TO, KOTAA ST KPUTEPUM NPUMEHAIOTCS NMPU NPOESKTUPOBAHMHM PEANbHONH CHUCTEMBI, HET HEOGXOAMMOCTH B KOMIIPO-
MHCCe KaKMX-TM0O ApYruX 3amacoB, KOTOPHIE MPOEKTHUPOBLIMK MOJXET BbIOpaTh, YTOOH BBECTH MX B cuctemy. Takue 3a-
Iachl MOTYT GHITe MPEAYCMOTPEHBI B CUCTEME, €C/IM OOCTOATENBLCTBA TPEGYIOT KOHCEPBAaTHBHOT'O TPOEKTa MJHM Heobxomu-
Mo ofecreunTs Gosiee BHICOKOE KAayecTBO, YeM pekoMenmosanHoe MKKP.

3.2 Hugposvie cucremwr

M3 paccmoTpenusi nudpoBbiX CHCTEM CJEAYET, YTO OBLIME KPUTEPUH COBMECTHOTO MCIIOJIb3OBAHUSA YACTOT JOJIKHBI
ONPEAETATLCA HAa OCHOBE AOMYLIEHHMs, YTO MOMeXa BBHI3BIBAET ONPEAE/EHHOe YXY/UIEHHE OCHOBHOTO (biX) TpeGoBaHMs (uif)
K KauecTBEHHOMy (biM) mnokasatesmo (sM). Kak yxke ykasbiBamoch B TyHKTe 2, B npoekre LudpoBoi paguopeneiHo
CHCTEMbl IOMUHHUPYIOLIEH ABISIETCS HEOOXOAUMOCTDh MOAAEPKAHUA OTHOLICHUS C/N Ha ypoBHe Bblllle KDUTHYECKOTO B Te-
yeHHe GOJIBHIOrO MPOLEHTa BPEMEHH. DTO HOCTHIAeTCsl [JIABHBIM 06pa3oM IyTeM MOCTPOEHUS CHCTEMBI C GOJIBIIMM 3aacoM
Ha 3aMUpaHus, oGb4HO 35 AB, B pe3y/bTaTe 4ero CHMrHaI MOXKeT GBITh OC/TableH Ha 3TY BEJIMUMHY MpeXie, yeM OyaeT mo-
CTUTHYTO KPUTHYECKOe 3Hayenne C/N, HUXKe KOTOPOro HAaCTYHHT MepepuiB B 00CIy)XuBaHUu. B YCJOBUSIX pacnpoCTpPaHeHUs
B CBOOOZHOM IPOCTPAHCTBE MJIM MOYTH B CBOGOZHOM TPOCTPaHCTBE, KOTOPbIE CYWIECTBYIOT GOJIBILYIO YacTh BpEMEHH, KO3d-
dumenT OomMO0K NpPeHeGPeXUMO MaT M C MO3ULMA CHCTEMHOTO NMPOEKTUPOBAHUS HE SIBJASETCSH OCHOBHBIM INapaMeTpoOM
(npumevanue 3). Ecim otHomeHne C/N HHXe KPUTUYECKOH BEJTHUMHBL, CHCTeMa OBBIYHO CuMTaeTcs Haxofslencss B co-

CTOSIHUM HErOTOBHOCTH. OGBIYHO IM(POBasi CHCTEMa, UCMONB3yeMas WIS TeneOHUN, CUNTAETCS HAXOMAMEHCH B COCTOSN-
HUU [epepbiBa, €C/U K03 ULUMEHT omuboK MpeBblaeT BeaMuuHy mopsaxa 107

Kputepryu cOBMECTHOTO MCHONB30BAHMA YACTOT I LUPOBBHIX PafMOCHUCTEM JO/UKHBI ONMPEAENATBCS HA OCHOBE
AOIYCTUMOrO yXyAIIEHUS KayeCTBa M FOTOBHOCTH BCJIEACTBHE HATMYMA NMOMEXM OT CIyTHUKOBOM CHUCTEMBL DTOT AOMYCK
ROJKEH ObITh BHIpaXXEH B BHjE NPUEMIEMOi TOMM OBIIEro yXyALICHHA KauyecTBa M FOTOBHOCTH, O0YCJIOBIEHHOro HebJa-
TONPUATHBIMM YCIOBMAMHU PaclpocTpaHeHus. MClonb3ys 9TOT oOWMi KPUTEPHI, MOXHO ONpElNE]UTh JETalbHbie TPeGo-

BaHusA K Besmunbe C/I pns paHHoro npoueHra Bpemenu. Kak u B aHaJOroBbix CHCTeMax, MPUMEHEHHE DTOr0 KPUTEPHs He
HBIX TIOKa3aresei.

AOJXKHO TIPENATCTBOBATh MPOEKTHPOBAHUIO CUCTEM C AOIOJHUTEIbHBIMA ‘3anacamMu s obecrneueHus JIYYIIUX Kaye€CTBEH-

25



26 OTtuer 877-1

Cnenyer 0co60 OTMETHTb, YTO HeJb3sl ONpeJe/ATh KPUTEPHH COBMECTHOTO MCIIOJbL30BaHMS YacCTOT BEJIMYMHOHM IO-
MexXH, NpPUBOASILICH K AAHHOMY Koabdduimenty omm60ok. MaKTUYECKUH YPOBEHb IOMEXHM, HEOOXORMMBIA IJIsi TaHHOTO
K03 PulMeHTa OMWMOOK, B 3HAYMTEJIbHON CTENEHN 3aBUCHT OT PEajbHOIO TEIIOBOrO IIyMa M KOHKPETHOTO XapaKTepa Io-
MeXM B AaHHBII MOMEHT BpeMeHH. I103TOMy Takoii METO, MOT ObI IPUBECTH K Pa3paboTKe MPOEKTOB CHCTEM, KaueCTBEHHbIE
MOKa3aTe/MM KOTODBIX, HAIIPUMEP BPeMs MPOCTOMA, MOTJIM Obl JIETKO M3MEHSATHCHA OT NMPUEMJIEMBIX A0 COBEPIIEHHO HENPHEM-
JIeMBbIX BCJIEJICTBUE HE3HAYMTEJbHEIX N3MEHEHMH yCIOBHii PaboThi cucTeMbl. KpoMe TOro, 4To TaKKe BaXXHO, TAKOH MeTOJ
MOT Obl IPUBECTH K yTPaTe Pa3yMHBIX 3allacoOB, KOTOPbIe MPOEKTHPOBIIMK 3aJI0KMWI B CUCTeMY. DaKTHYECKH, C TOYKH 3PeHUS
JOMYCTUMOM MOMEXH OT CIYTHUKOBBIX CUCTEM KOHCEPBATMBHO CIPOEKTHUPOBAaHHAS CUCTEMA JIETKO MOXXET OKa3aThCs B He-
BBIFOAAHOM IIOJIOKEHMH IO CPaBHEHHIO C CHCTEMOM, CIPOEKTUPOBaHHOM MeHee KOHCEPBATHUBHO.

4, HekoTopble acreKThl npodjieM peaybHbIX CHCTEM

4.1 OcCHOBHbIE acneKTbl

CyluecTByIOT ABa MeXaHHM3Ma, MMOCPEJCTBOM KOTOPbIX ITOMEXH OT CIYTHUKOBBIX CHCTEM MOTLYT YBEJMUMBATb BpeMs
IMPOCTOS Ha3eMHBIX LU(MPOBHIX PaJUOPEJIEHHbIX CHCTEM:

— «uMTesbHas» (HampuMep, B TeueHue 809, BpeMeHH JM06OrO Mecsia) MOMeXa MaJjoOro YpOBHS OT CIyTHMKA MJIM Ilepe-
JlaTYMKa 3€MHOM CTaHLMM, KOTOpPasi BbI3bIBAa€T IOCTOSIHHOE yXyAuleHue oTHomweHuss C/N (Kak yKa3aHO B MyHKTe 2)
M YMEHBIIAeT 3arac Ha 3aMHUPaHUs, TEM CaMbIM YBeJIMYMBasi BpeMs IMpPOCTOS;

— <«KPaTKOBPEMEHHas» IOMeXa BBICOKOT'O YPOBHS BCJIEJCTBHE aHOMAJIbHBIX YCJIOBMIl PAaCIPOCTPaHEHHs CUTHAIA OT Iepear-
YMKa 3€MHOH CIIyTHHKOBOM CTaHUMH. JTa IOMeXa BBI3bIBAET CYILIECTBEHHOe yXyAuieHue oTHomweHuss C/N winm MoXxer
caMa SIBUTHCS MPUYMHOM OMMOOK, €C/IM OHa 061afaeT JOCTaTOYHLIMH BHIOpOCAMM, KaK yKa3bIBaJoCh B MYHKTE 2.

CqPITaeTCﬂ, 4TO I3TH ABa MEXaHM3Ma HC3aBUCHMBbI U HE ﬂel‘;lCTBleT OJHOBPEMECHHO B TE€UCHHUE 3HAYHMTEJIbBHOIO BpeE-
MCHH. l'IoaTomy NneprUoapl IPOCTOs, ONPEAC/ACMDBIC KaXXIAbiIM M3 HHUX, MOXHO NPOCTO CKJaaAbIBaThb.

4.2 Acnexrvr C/1

st BemonHeHusi Tpe6oBanmit B C/I u B OTCYTCTBHE KaKO#-1M60 moapo6HOM MHDOPMaLMM O IPUPOAE HOMEXH CJie-
AyeT NPeAIIoJ0XKUTh, YTO MOMEXa BEAET ce0sl KaK TEeNIOBOM LIyM paBHOM MoIyHOCTH. Takoi moaxod GAM3O0K K OYEHb TOY-
HOMY [UIsl <«[UIMTEJIbHOM» IIOMEXH, KOTOpasi Ha MpaKTHKe OyaeT paBHA MM MEHbIIE MOLIHOCTHM TEIUIOBOro Imyma. OgHako
B YCJIOBMAX «KPaTKOBPEMEHHHIX» IIOMeX BO3HMKAIOT 3HauMTesbHble TPYAHOCTH. [ToBeaeHUe HM(PPOBEIX CUCTEM B YCIOBHUSX
IIOMeX OYeHb BBICOKOTO YPOBHSI, BLICOKOTO K03¢dulMeHTa OMUOOK U HU3KOTO YPOBHs TEIJIOBOTO IIyMa He A0 KOHILA ITOHATO
1 He TIOJIHOCTHIO OXapaKTepu30BaHO. [103TOMY TOYHO paccuMTaTh HMpuUeMieMbie OTHOwEHUs C/I OuYeHb CJIOXKHO Haxe s
KOHKPETHbIX YCJIOBUIA, HE FOBOPSA YK€ O MONbITKax 0000LIEHNs ¢ Le/bIo pa3paboTKu peKoMeHAaIuil MM MHCTPpyKUmit. TTo-Bu-
JINMOMY, B HaCTOSIliee BPEMsi OCTaeTCs JIMIIb NPEATIOIOKHTh, YTO IOMEXY MOXXHO pacCMaTPUBAaTh KaK TEIUIOBOH IIyM, CUMTas,
4TO gaxoifx MOAXOJ, €T €CJIM M He aOCOJIOTHYIO, TO BO BCAKOM CJyyae 3(peKTHBHYIO BEPXHIOI IpaHMLy KoadduupeHTa
OLIMOOK.

He crneayeT, ofHAaKO, OXMAATh, UTO PE3y/IbTaThi, MPeACKa3aHHbIE C MOMOIIbIO YAOOHOM TPaKTOBKH MOROOUsI BO3-
JEeHCTBUsI TIOMEXH BO3JEHCTBUIO IIyMa, OyAyT TOYHO OTPaXkaTh NPOMCXOAsIIEEe B PeanbHOM cucTeMe. OnyGiMKOBaHHbIE
TEOPETHYECKHE COOTHOLIEHUsI MeXAY K03(h(PHULMEHTOM OIMOOK, TEMIOBLIM IMIYMOM U MOMEXO# COrJacyloTCs C peajbHbIMU
3HaYeHUsIMH TIPU YCJIOBHM, YTO MOJXKHO ONpPEAETUTb XapaKTep MOMeXH M €€ ypoBeHb Ha 10 B u Gosiee HUXKe yPOBHsI CUTHAIA.
ITosromy J0Gble BBIBOAEI O MOBeAeHHM K03 duumMenTa onmboK, MoJyyeHHEIEe TIPH TaKoM YIPOIIEHHOM MOAXoJe, KaK MpH-
paBHMBaHME IIOMEXM K TEIUIOBOMY IyMy, BCETAa AOJUKHBI NPOBEPATHCA Ha COOTBETCTBME TEOPETUYECKHUM pacueram. Ilpu
BBICOKOM KoaddulieHTe omMOOK, BI3BAHHEIX MOMEXOH GOJBLIIOrO YPOBHS, TEOPETUUECKHME PACUETH MOTYT OKAa3aThCA He
OYeHb MOJIE3HBIMM, U MOTOMY CJEAyeT MpuberaTb K COMOCTABIEHHIO MPOrHO30B C pe3y/bTaTaMu u3MepeHnuii. Heo6xomuMmo,
9TOOBI MCCJIE0BaHUs ObUIM HalpaBJeHbl Ha pelieHHe NpoGeMbl MepeBoja OBLIEro KPUTEPHs COBMECTHOTO HCIIOIL3OBAHMS
9acTOT, NPEJIOKEHHOTO B HacTosilieM OTyeTe, B AOMyCTUMble OTHOLIeHHsi C/] U IPOLEHT BPeMeHH, B TEUEHHE KOTOPOTrO
3TH OTHOIUEHUs JOMYCKAaKTCH.

4.3 Pacnpedenenue npocroes

Boofie momexa MOXeT BO3HHMKATh B Psiieé PETPAHCIATOPOB CHCTEMEL B aHa/JOTOBHIX CMCTEMax M3-3a MPUCYIIEH
UM JIMHEHHOCTH AOMYCTUMBIA HWIYM MOJKET, IO KpaifHeil Mepe TeOpEeTHYECKH, PaclpeneisiTbCd MEXAY PeTPaHCIATOPaMHU
mo6bIM 06pa30M. AZIMUHHCTPATHUBHBIE CJIOKHOCTH MOTYT, OTHAKO, HAJIOXKHTh OrPaHMYEHHMS HA STy npoueaypy. TeopeTuuecku
B UMDPOBEIX CHCTeMax IOJHOE BpeMsi IPOCTOSl TaKKe MPOM3BOJIBHO MOXET PaclpelesaThCs MEX/Y HECKOJILKAMH PeTpaH-
casgtopamu. CreayeT TIUATENBHO OLEHHBATh NPE/IJIOKEHHs], B COOTBETCTBHM C KOTODBIMHM BCE BpeMsl MPOCTOsS AONMYCKaeTCs
OTHOCHUTBb K OJHOMY PETPAHCJATOPY C OTHOCHTEIHLHO BEHICOKMM YpOoBHeM IoMexd. Ho u B 3TOM ciyyae agMUHHCTpaTUBHbIE
TPYAHOCTH MOIYT CTaTh MPUYMHOM OrpaHMYEHUs paclpeAesieHHs IOMyCTUMOTO BPEMEHM MPOCTOS.
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4.3.1 Pacuer J 0na 3auuuyeHHbIX CUCTEM

Ecau NpeAnosoXuTh, YTO MOJHOE BPeMsi MPOCTOS U3-3a AJUTEIbHOM IOMEXHM OTHOCHTCS K OZHOMY IpOJETY,
MOABEPKEHHOMY BO3AEHCTBHUIO NIOMEX OT 3€MHBIX CTaHUMH, TO AOMyCTMMasi BeJTMYMHA BPEMEHH MPOCTOS 3TOTO MpO-
nieTa, 06yCIOBJIEHHOTO BO3LEHCTBUEM TEILIOBOTO LIyMa M IIOMEXH, B 6,56 pasa GoJblie, ueM Ha OCTaJbHBIX MPOJETaX
TMIIOTETUYECKOTO ATajoHHOoro mudposoro Tpakra (I'OIT). 3TO MOXHO NMOATBEPAUTL Ha OCHOBE INPEANOJIOXEHHS,
uTO 06LIas JomycTuMas BeiMuuHa MoMexu B 50-nposerHom I'ILT onpenenser 109 nosHOro AOMycTHMOro BpeMeHH
NpOCTOs, YCTAHOBAEHHOro B PekomeHaauuu 615:

49 X o
p, =09 Pu3y + 0,9 P35 0y

rae
p, — NoJHoe paomycTMoe BpeMs npocTos B I'OLT, BeipakeHHOE B MPOIEHTAaX BPEMEHH.

CnepoBatensHo, X = 6,56.

Ecau B IpojeTe, IMOABEPXEHHOM BO3JEHCTBUIO IOMEXH, OPraHM30BaHO pe3epBUpOBaHUME MO cUCTeme 1:1
M eC/IM TPEATIONIOXUTD, YTO 3aMUpPaHUsA B OCHOBHOM M pe3epBHOM KaHajlaX HEKOppPeJMpPOBaHbl, BEPOSITHOCTb IIPOCTOS
AB/ISAETCA NPOU3BEJEHUEM BEPOSITHOCTEN IPOCTOS KaXKAOTo M3 PaJuoYacCTOTHBIX KaHaJIOB CHCTEMbi. JTO CHpaBef-
JIMBO KaK Uil NPOJIETOB, MOABEPXEHHKIX BO3AEHCTBHIO NMOMEXH, TaK M [JIA IIPOJNETOB, CBOBOAHBIX OT momex. Has
KOHKDETHOTO KaHaja B IIOIBEPXEHHOM BO3EHCTBUIO MOMEXH NposieTe BeauuuHa X Gymer cocTaBasaTh y 6,56 = 2,56.

Ecmn J — BBIPa)X€HHOE B neuuGeJmax OTHOHICHHE nomexa/’rennonoﬁ IIyM, TAe IoMeXa IpeAarnoJjaracrcs
HO}.IOGHOI;'I HIYyMYy, yBE€JMU€HHME BPEMEHM IPOCTOS M3-3a MOMEXHM MOXET 6BITh BBIDAXXE€HO B OTHOCHUTECJ/IBHBIX €IUHH-
Hax CJleayrlM PaBC€HCTBOM, MpEAIOJaraloliuM pPaJJIe€BCKYI0 CTAaTUCTHUKY SaMHpaHPlﬁ:

X =(+10""9

Iockoneky X = 2,56, J = 1,93.

CoorHomenre 1:1 Moxer GbITh 0GecreueHO MPOCTPAHCTBEHHBIM M YaCTOTHHIM Pa3HOCOM; B JIO6OM ciyuae
MOJXXHO MPEATOJ0XHUTh, UTO IOMEXa BO3AEHCTBYeT Ha 06a KaHasa — OCHOBHOM M pe3epBHBIA — OAMHAKOBO.

3aMeTuM, U4TO, €C/lM pa3HOC He Mcmoibayercs, X = 6,56 u, ciaemoBaTenwHo, J = 7,5.

4.3.2 Konauuecteo ucrounuxos nomex

Ons pa3paboTK¥ KOOPAMHALMOHHBIX KOHTYpoB (cM. OTueT 382) HEO6XOAMMO ONpPEAETUTD KOJMUECTBO MCTOY-
HMKOB HEOJHOBPEMEHHBIX KPAaTKOBPEMEHHHIX NOMEX B JTAJOHHOM MOJIOCE YaCTOT, OOYCIOBIEHHEIX aHOMAJIbLHBIMH
YCJIOBUSIMH pacmpocTpaHeHusA. [Ins Masoif IMpOAOIKUTENPHOCTH TaKue MOMEXH MOXXHO CUMTaTh HEKOpPeJHpOBaH-
HeIMM. OOIIasi MPOAO/IKUTENBHOCTD TaKUX MOMEX AO/UKHA OLITH MeHblle, YeM AOMYCTUMasi [POACJIKMTENBHOCTS,
B TeyeHMe KOTOPOH MOTYT OHITh MpEBHILIEHH [OPOroBbI€ YCJOBUs, Kak 3TO OmpeAeaeHo B Pexomenmaumu 6135,
Ko/MuecTBO TaKMX MCTOYHHUKOB SIBJIsiETCS (DYHKUMEHN YMC/ia 3eMHBIX CTaHLMH, KOJHYeCTBa KOCMHUYECKMX CTaHHMiA, C
KOTOpPHLIMH OHM MOTYT pab0TaTh, M LIMPUHBI MX MOJOCH 0 OTHOLIEHHIO K ITAJOHHOM mosioce. [ToaToMy, puMeHss
METOZA KOODAMHALMOHHEIX KOHTYPOB B KaueCTBE IOJIE3HOrO NPUOIMIKEHHs], YUMTHIBAIOTCS TOJBKO Te€ W3IyYEeHHUS
MEIIAIOIMUX CUIHAJIOB, KOTODhbie MOMaAaloT B OCHOBHOM JIENIECTOK NMPUEMHOM aHTeHHBL IIpuM 3TOM, HECMOTpsS Ha OT-
HOCUTE/IbHO GOMBIIOE KOJIMUECTBO 3EMHBIX M KOCMHMYECKMX CTaHILMil, YCTAHOBJEHHLIX B TIOCJEJHME TOABL, KOJM-
YeCTBO «MCTOYHMKOB» IOMEX MOAAAETCA yueTy. [Js onpeAeneHusi MOAXOAALICH BEJUUMHBI HEOOXOAMMEI JaslbHEH-
HIMe MCCIefoBaHUs. BpeMeHHO mpeayiaraeTcsi BeJIMUMHA, paBHas 3.

4.4 CoemecTHOE UCNOAL30BAHUE HACTOT NPU peéepCHoU pabore

B Tex monocax 4acToT, B KOTOPHIX (PMKCHPOBaHHAs CITyTHMKOBas CJayX6a paGoTaeT B peBEpPCHOM DPEXHME, BIIHS-
HME IOMEXHW Ha NOJHOE BpeMs NPOCTOS M HETOTOBHOCTH DaAMOpEJIEHHBIX CHCTEM, MCIOJL3YIOIMMX T€ K€ MOJOCH YacCToOT,
NpPOABJISIIOTCH B BUJE TPeX HE3aBUCHUMBIX MEXAHM3MOB. DTHMMH TpeMsi MEXaHH3MaMH SABJISAIOTCSH yYMEHbIIeHUWe 3alaca Ha
3aMHpaHNe CHTHajla BCJIEACTBHE «I/JIUTEbHOM» ITOMEXHM OT KOCMHUYECKOH CTaHLMM, YMEHBbLICHHE 3amaca Ha 3aMUpPaHUE
CHUTHaJIa BCJEACTBHE <«IJINTEILHON» ITOMEXM OT 3eMHON CTAaHLMU M BKJIAJ «KPaTKOBPEMEHHON» MOMEXHU BBICOKOTO YPOBHS,
06YC/IOBNIEHHOH aHOMAILHEIMK YCJIOBUSIMH DaclPOCTPAaHEHMs MEINAIOLMX CUTHAJIOB OT MEpeAalOIMX 3EMHBIX CTaHIMH
(cM. myHKT 3.1). BusiHMe 3THX TpeX MeXaHM3MOB Ha pafMopesieiiHble CUCTEMBbI paccMmarpuBaeTcsi B Otuere 1005.

S. 3akimoyeHue

B HactosizeM OTyeTe HW310)KEHBI CJCAYIOLINE BaXHbIC ITOJOXCHHUA:

— JOMyCTHMEBIE BEJMUYMHBI KAUECTBA M FOTOBHOCTH MpPH HEBGJAarONpMATHBIX YCJIOBUAX DPACIPOCTPAHEHHsI ABJSIOTCH AOMH-
HUPYIOLMM TpeGOBaHMEM IPH NPOEKTUPOBAHMU LM(pPOBON PagHOPENEHHOM CUCTEMBI;
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— B Ill'ld)pOBOﬂ CHCTEME HE MOXET OLITH HE3aBUCHMOTO COCIMHEHHUsI KOMIIOHEHT IIyMa B OCHOBHOM ITI0JIOCE YacCToT, OGYCJIOB-
JICHHBIX TE€MJIOBbIM HIYMOM IIDUEMHHUKA H TIOMEXOH;

— KpHUTEpHH IOMEXH [JId COBMECTHOI'0 MCHNOJIb30BaHMA 4YaCTOT OCHOBaHbl Ha AONYIIEHHH OIPEACJCHHBIX yxymnelmﬁ
KayecTBa U I'OTOBHOCTH, 06yCJIOBJICHHle He6JIaI‘0IIpHﬂTHbIMH YCJIOBUSAIMH paClpOCTPAaHCHUS

~— KPDHTEPHH COBMELICHUS AO/IKHbI OBITE TaKUMH, 4YTOObI OHH HE YMEHbIIIAA Kakue-mb0o JOITIOJIHMTEJIbHbIC 3amnachl, HCOG—
XOAUMbI€ NMPOEKTUPOBIUUKY AJIsA TOro, 4TOOHI CHCTEMa yaoBJeTBOpsaa 06H.[PIM HOpMaTHUBaM Kauy€CTBa,

— JONyCTHMOE YXyAIIEeHHE KayeCTBa M IOTOBHOCTH Ha3eMHOH LHM(POBOH pafMOpeseifHOM CHUCTEMBI BCJIEACTBHE IOMEX
OT COYTHMKOBBIX CHCTEM (bMKCHPOBaHHOM CITyTHHKOBOM CJIy)XObI JOJUKHO BbIpaXaTbCsl B BHAE AONYCTHMOH HomM 06-
IIero yXy/AleHHsl KayeCTBa M FOTOBHOCTH M3-3a HEOIarONpHATHBIX YCJIOBUI pPacHpOCTPaHEHHUs.

Hpumeuanue 1.— 1ndpoBLIMH CHCTeMaMH SIBJISIOTCA CHCTEMbI, B KOTOPHIX Mepefaya TeJedOHHH OCYIECTBIAETCA Mpeob-
pa3oBaHMeM peuyeBoro curHajga B ¢opmar 8-paspsgHoit UKM c BpeMeHHBIM pa3jie/ieHMeM KaHajoB. MHoroxanaIbHbIH
i poBo CUTHAN OBBHIYHO KOOMPYETCS elle Pa3, YacTo C UCHOJb30BaHMEM GOJBIIOTO YMCJA YPOBHEH, YTOObB MOLYIMPOBATH
papguocurran. IlpeanonaraeTcs, 4yto uuGpOBOl CUIHaJ B KaXXJOM DETPaHCJATOPE MOJHOCTBIO pereHepupyercs. OCHOBHOM
METOJl, PaCCMOTPEHHBI B HacTosmeM OTyeTe, IPUMEHHUM TaKXe K UU(POBHIM CHCTEMaM APYrAX CJIyXO.

Ipumeuarnue 2.— Temnosoii mym wm mwyM aycca ¢ Touku 3peHHss koddduupmeHTa ommMGOK 061amaeT He Xyamed cTa-
THCTHKOM. Posenbaym u I'imitB [1974] mokasaim, 4to Aaxe B Ciydae OrpaHMYEHHOM MaKCHMMAJIbHON ITOMeXH, TaKoM, YTo
OHAa caMa He BBI3bIBaeT OMMOOK, K03(hPUUMEHT OMMOOK MOXET OBLITH XyXKe, YEM NPH TEIUIOBOM ILYMe TOM XK€ MOLIHOCTH.
TIpeanosoXUTENbHO, YTO AaXke GoJjiee BepOSATHO, €CM MOMeXa He OrpaHMyYeHa IO MakKCMMyMy coryacHo [Rosenbaum
u Glave, 1974]. I103TOMy TeOopeTHYECKH METO/ SKBHBAJICHTHOTO TEIJIOBOTO HIyMa HE JaeT MCTHHHYIO aGCOJIIOTHYIO BEPXHIOK
rpanuIy KoadduupuenTa oUu6oK. OXHAKO €CTh OCHOBAHMSI COMHEBAThHCs (II0 OMBITY C PeabHBIMM CHCTEMaMH) OTHOCHTEJLHO
HPMMEHHMOCTH Ha TIPaKTHKe abGCOMOTHOH BepXHei rpaHullbl, TAK KaK OOBIYHO MaJIo BEPOATHO, YTO MOMeXa OT CHyTHUKOBEIX
cucTeM OyfieT cofepXaTh OueHb GoJibluMe BCiutecku. IlpeamosiaraeTcs, 4To 3TO CNPaBefIMBO AaXe B OTHOIICHHWM TOMEXH,
MOABEPruIeiics pa3jMYHbIM UCKa)KEHMsIM BCJEACTBME (GWIBTpPALMM M BJMSIHMS YCJIOBUsl pacnpocrpaHeHus. ITo aroi mpu-
4YMHE MOXXHO CYMTATh, YTO TEIJIOBOKH IIYM SKBHUBAJIEHTHONH MOHIHOCTH AAET BIOJIHE HPUIOAHYIO BEPXHIOK I'DaHMLY.
Ipumeyanue 3.— ONbIT C peaZbHEIMU CHCTEMaMH NOKa3bIBAeT, YTO ammapaTypa uud);l)omﬂx pajgMopesieHHbIX JIMHUEA 00Ja-
JlaeT OCTAaTOYHBIM, OYEHb HU3KHUM K03 dHuMeHTOM omMboK (Jyumie, yeM, cKaxem, 10~ 6), KOTOPBIH HE 3aBUCUT OT OTHOILIE-
wusi C/N. 310 cBsizaHO C (ha30BBIM APOKAHHEM BOCCTAHOBJIEHHOrO HECYIIETO KOJieOaHMsI, HCTIOIb3YEMOrO MPH KOTEPEHTHOM
netexTHposanuu. Kpome Toro, oka3piBaeTcs, YTO 3TOT OCTATOYHEIH KO3 PHLUMEHT OMHUOOK MOXKET OBITH YXY/IIEH MOMEXOM.
ITpy HamxyAwe#d MO YPOBHIO M3 OXXMUJAEMBIX B LMEMPOBBIX CUCTEMaX JJIMTENBHBIX MOMEX, TaKOW KaK MOSBJISIOIAACA MPH
MCIOJIb30BaHNM KPOCC-TIOJISIPU3ALMOHHON Pa3BA3KM JJIA pa3fieJICHHs HECYIIMX OJHOr0 4acCTHOro KaHana, Ko3dduumeHT
ommGOoK 1o GUTaM yBeJIMIMBAJICHA Ha TP MopAaKa. OJHAKO OCTaTOUHbIH K03 GHULMEHT ommbOK BCe ele oYeHb Majl (CKaxeM,
Jyyqie, 4yeM 10™") u nostoMy BnosiHe mpHemieM. DTO SABIEHHME €me O KOHLA HE MOHATO. XOTS B HACTOSIIEE BPEMs
K03 pHLHMEHT OMMOOK B YCAOBUAX PACIPOCTPaHEHHMsl, COOTBETCTBYIOIIMX CBOOOJHOMY NPOCTPAHCTBY (KOTOPBIH, BEPOSATHO,
M €CTh OCTATOYHBI KOG HUMEHT OWMO0K), HE CUATAETCS OCHOBHBIM CHCTEMHLIM [IapaMeTpoM, LieJecooGpa3Ho, pac-
CMaTpHBasi BIMsIHME NIOMEXH OT CIyTHHKOBBIX CHCTEM, OBbITh Ha YPOBHE NOHHMaHMs 3TOro sBJeHMs. B Hacrosiuee BpeMs
He W3BECTHO, ARIAIOTCH M HabmopmaeMbie 3¢deKTh (PyHAaMEeHTaNbHBIMA MO CBOEH NPUPOAE MM OBGYC/IOBIEHH XapaKTepH-
CTMKaMM KOHKDETHBIX THIOB ammapaTypH.

CCBLUIKH

ROSENBAUM, A.S. and GLAVE, F.E. [January, 1974] An error probability upper-bound for coherent phase shift keying with
peak-limited interference. IEEE Trans. Comm. Tech., Vol. COM-22, 1, 6—16. :

PEKOMEHJZAIIHUSA 358-3

MAKCHUMAJIbHO JA0ITYCTHUMbIE BEJIMYHUHbBI INJIOTHOCTHU ITOTOKA MOHIHOCTH,
CO3JIABAEMOM HA MOBEPXHOCTH 3EMJIM CITY THUKAMU ®UKCHUPOBAHHON CITY THUKOBO CIIY XBHI,
HUCNONb3YIOIIUMHU COBMECTHO C PAIUOPEJIETHBIMU CUCTEMAMUM
NPAMONI BUAUMOCTH IMOJIOCHI YACTOT BBIILE 1 I''y

(Bompoc 17/9 u Uccnenosatennckasi [Iporpamma 32C/4)
(1963—1966—1974—1982)

MKKP,

YUUTBIBAA,

(a) 4TO cHcTeMbl (PMKCHPOBAHHOM CIyTHMKOBOW CJY)XObl M pajuopesieiHbie CUCTEMBbl MPSAMON BUAMMOCTH HCIOJB3YIOT
ofluMe NoJI0CH 4acToT,
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(b) 4UTO B PE3yJIbTAaT€ TAKOI'0 COBMECTHOI'O MCIOJIb30BaHUS MOJIOC YaCTOT HCOﬁXOﬂ,HMO OGCCHe‘mBaTB, ‘lTOGbI H3JIYYCHH A
CO COYTHHKOB HE CO3/[aBaJjid BPE€AHBIX IIOMEX pa;mopeneﬁﬂbm CHCTeMaM l'lpilMOﬁ BHIVMOCTH,

(c) YTO pajiHOpeJIEHHble CHCTEMBI MOTYT ObITb YAOBJIETBOPHTE/HHO 3alUMLIEHBI OT H3JIy4YeHMH CO CIIyTHMKOB MyTEM
YCTaHOBJIICHHSI NOAXOASAILMX IPEAEJIOB IUIOTHOCTM NOTOKA MOLIHOCTH B STAJIOHHOH MHOJIOCE YaCTOT, CO3JaBaeMOH Ha. IO-
BE€pXHocTH 3emum,

(d)  uro, TeM He MeHee, MOGHIE Npeiebl ILIOTHOCTH TIOTOKA MOIIHOCTH, CO3/]laBaeMOM Ha MOBEPXHOCTH 3eMJIH, HE JOJIKHBI
HajaraTh W3NHIIHAX OTPaHMYEHWH Ha POEKTHPOBAHME CHCTeM (DMKCHPOBAHHOM CIyTHHKOBOH CJIyXGbi,

(e) UTO B CHCTEMaX (PMKCHPOBaHHOH CIyTHMKOBOHM CIyXObl JUIAi yMEHBINEHHS DPajyoOuacTOTHOM CNEeKTpaJbHOM IJIOT-
HOCTH MOIUHOCTH W3JIyYeHHH CHYTHHKOB MOTYT ObITh MPHMEHEHBI METOHBI paccesTHHs DHEPrMM HECYIUEeH,

1)) UTO pPacyeTsl B MOCIEAHHX HCCJICNOBAHHSAX MOKa3aJM, YTO MpPeJesbl MIOTHOCTH MOTOKA MOLIHOCTH MOTYT O6BIYHO
APEBLILATLCSA C YBeJHYEHHEM 4YacCTOTH M IPH 3TOM obecreuuBaTh AOCTATOUHYIO 3alUUTy PagMOpPEIEHHbIX CHCTEM MNPSMON
BHANMOCTH,

EJWHOAYIIHO PEKOMEH/IVET,

1. 4TOGHI B OJIOCAX 4aCTOT B JAuanasoHe 2,5— 23 I'T'i, COBMECTHO HCTIONB3yeMBIX CHCTEMaMH (DPMKCHPOBaHHOI cnyT-
HHKOBOH CIYXXGbl M pafMOpeNefiHbIMH CHCTEMaMHM HAPAMON BHAMMOCTH, MAKCHMAJIBHAS IUIOTHOCTD MOTOKA MOIIHOCTH,
CO37aBaeMasi HAa NMOBEPXHOCTH 3€MJTH M3JIYYEHHSIMU CO CHYTHMKA, BKJIOYAsi M3JyYeHHE OTPaXkalollero CHyTHHMKa, HpH BCeX
YCJIOBUSIX M METOAAX MOAYJSUMHU He HpeBbillajia:

1.1 B fiosioce 9acToT 2,5—2690 I'Ty B mo6oii monoce mmpunoit 4 kI

—152 aB (Br/M?) npu 6 < 5°,
—152+40,75(06—5) aB (Bt/mM?) npu 5° < 0 < 25°,
—137 aB (Br/m?) mpu 25° <0< 90°,

1.2 B noJioce yacror 3,4—7,750 I'T'y B mo6Goii mosaoce nmpuHoi 4 kI

—152 aB(BT/M%) npu 0 < 5°,
—152+0,5(0—5) AB (Br/M%) mpu 5° < 0 < 25°,
—142 AB (Br/M%) npu 25° < 0 < 90°,

1.3 B mosoce yactoT 8,025—11,7 I'T'y B m060#1 noJoce mmpuHoi 4 kI

— 150 aB (Br/m?) mpu 6 < 5°,
—1504+0,5(0—5) aB (Br/m%) mpm 5° <0< 25°,
— 140 aB (Br/m?) mpn 25° < 6 < 90°,

1.4 B nosioce yactoT 12,2—12,75 I'Ty B mo6osi nonoce mmpuuoi 4 k'

—148 aB(Bt/M?) mpn 6 < 5°,
—148 +0,5(0—5) aB (Bt/M%) npn 5° < 0 < 25°,
—138 aB (Bt/mM?) npn 25° < 0 < 90°,

1.5 B mojoce yactor 17,7—19,7 I'Ty B mo6oit nosoce mmpuuoii 1 MI'y:

—115 ' aB(Bt/m?) mpn 0 < 5°,
—11540,5(0—5) aB (Bt/M%) mpn 5° < 0 < 25°,
—105 aB(Br/m?) mpn 25° < 6 < 90°,

rfe 0 — yros mpuxoJa pagMOYacTOTHOW BOJHBI (B rpajgycaXx OTHOCHTEJbHO FOPH30HTA);

2. YTOOH! BHILIEYKa3aHHbIE TIPEEIB OTHOCHMCH K TUIOTHOCTH HOTOKA MOIIIHOCTH M YIJIaM HPHMXOAa, MOJy4aeMbIM B yc-
JIOBUAX PaCHpOCTPaHEHHsi B CBOOOAHOM MpPOCTPaHCTBe.

Hpumeuanue 1.— OxoHuaTeNbHEIE IPEAEIbI, IPUMEHUMEIE B COBMECTHO HCHOJIb3yeMbIX HOJI0CaX YaCTOT, yKa3aHbl B MyHKTAaX
2561—2580.1 Cratbn 28 Pernamenta paguocBssu. MKKP npoponxaeT mccaefoBaHust 3THX npobJsieM, B pe3yabTaTe KO-
TOPBIX PEKOMEH/yEMbIe Npejiesibl MOTYT OBITh M3MeHEHE.

ITpumeuanue 2.— B cooTBercTBHH C yHKTamu 2581 —2585 PersiamenTta PajMOCBA3H NPEAEJIb IVIOTHOCTH MOTOKA MOLIHOCTH,
YCTAHOBJICHHBIE A1 HOJIOCHI YacTOT 17,7—19,7 I'Tli, KO/IKHB BPEMEHHO FMPUMEHATHCH IS MOJOCH YaCTOT 31,0—40,5 I'T'y,
noka MKKP He pekoMeHAyeT OKOHYATEJbHBIE BEJINYMHBI, OAOOPEHHbIE KOMIETEHTHOM AIMMHHMCTPaTHBHOH KoH(pepeHmei
(n. 2582.1 Pernamenra paamocsssu).
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OMNPEJEJEHUE MOIIHOCTH B JIIOBO! IOJIOCE IIWMPUHOH 4 xI'u, U3JIYYAEMOIN B HAITPABJIEHUM
HA TOPHU30OHT 3EMHBIMHU CTAHIMAMH ®HUKCHUPOBAHHON CITYTHUKOBOM CJIYKBhI,
HCITOJIb3YIOIIMMU COBMECTHO C HA3BEMHBIMU CJIVXBAMU NOJIOCHI YACTOT HUXKE 15 I'Ty

(Bompocsr 32/4 u 17/9)
(1966—1970—1974—1982)

1. TpeGoBaHMs K cMCTeMaM (PMKCUPOBAHHOM CITyTHHKOBOM CJyXXObI

Ilpn paccMoTpeHMH Npefesia MOLEHOCTH, H3JyuaeMoOil 3eMHBIMH CTAHUMAMM B FOPU30OHTAIbHOM HAMpaBJE€HHH, Ba)KHO
MMETb B BUAY NOTPeGHOCTH B CHcTeMaX (DPUKCUPOBAHHOM CIYTHUKOBOH CJIyXGBHI, KOTODHE MOXXHO 0GOCHOBAHHO IpeBU-
AeTb. DTO HOJUKHBI GBITh CUCTEMBI MHOTOKaHaJIbHOM TesehOHMH, TeIeBU3MOHHLIE U 3BYKOBhIE cHcTeMhl. Heo6XogmMmo yuu-
THIBaTh, UTO [JIsl MEpeAayn TaKMX BHAOB CHUTHAJIOB, KaK TOHaJIbHas TeJerpacdus, JaHHblE, TOHAJbHBIC CHUIHAJBI JJISl MCNLITA-
'HMH M CUrHa/JIM3aLUH, MOTYT HCTIOJIb30BAThCS Tele(DOHHBIE KaHalbl, KOTAa 3TO BIMAET HA MAKCUMAaJIbHYIO MOILHOCTD NEpeJayu
B mo6o# mosoce wmpuHoit 4 xI'u. Takas IUMPHHA MOJIOCHl MOAXOAUT JJISl 3alliMThl aHAJOIOBHIX pafHOpEJIEHHBIX CHUCTEM
C yrJIOBOH MOAYJALMEH OT BO3AENCTBHA MEIUAIOIMX CHIHasIOB. JII06OH yCTaHOBJEHHBIN Mpejes] MOIIHOCTU AOJKEH ObITh
HNOAXOAALIMM NPH Pa3UYHBIX METOAAX MOAYJSALHMM, pa3HOM YucJe TeaehOHHBIX KaHAJNOB M Pa3HHIX pa3MepaX aHTEHH 3eM-
HEIX cTaHumii. HeoGXOAMMO TaKXe YYMTHIBATb XaPaKTEPHCTUKM MCIOJb3YEMBEIX CIYTHUKOB, BK/IIOYAS LIYMOBbIE XapakTe-
PUCTHKH 0GOpYA0BaHUA M KO3(D(ULMEHT ycuIeHnA 60pTOBbIX aHTeHH. Ha OKOHYaTE/BHEIA PE3YNBTAT TAKXKE CEPbE3HO BAUAIOT
9KCIIyaTallMOHHBIE TPeGOBaHMA K 3amacy Ha 3aMHPaHUS M K PACCESHWIO DHEPTHH HeCyleil.

2. SKBHBAJEHTHAs. M30TPOINHO M3JyYaeMasi MOIIHOCTh (3.M.M.M.) B TJaBHOM Jy4e 3eMHON CTaHLMU

B JaHHOM NyHKTe pPacCMaTPUBAIOTCH TPeGOBaHMS K MOIIHOCTY AJISi ABYX BMAOB MHOTOKAHAJBHBIX Tese POHHBIX
CHCTEM, KOTODHIE SBJIAIOTCA M/UNOCTpalMell CHCTEM, BEPOATHO TPEeGYIOLMX HAaMGO/IBIIEr0 3HAYEHHUS MOLIHOCTH IepefauH
B mo6oit nmonoce mupuHoit 4 xT'u. IMpemnonaraercs, 4TO 3HaYEHHUs MOLIHOCTH nepefay TeJEeBUACHUA C YaCTOTHOM Moay-
Jsiuueil He GyAyT NMpeBHIAaTb 3HAYEHHH MOIIHOCTH TeNepOHHHIX Mepeday C PaBHBIMM OCHOBHEIMH MOJIOCAaMHU, €CJIM NpH
3TOM NPHUMEHSIOTCA COOTBETCTBYIOIIHE METOAB! PACCESIHUS DHEPTHH.

Huxe npuBoasitcs oblume ypaBHEHHA JUIA ONpelelieHUs AONMYCTHUMBIX YPOBHEH MOIIHOCTH, M3/IyuyaeMoii 3eMHBIMU
CTaHUUAMM, PeasbHble 3HAYECHHUS MOLIHOCTH MOJKHO PacCYMTaTh, [IOACTAaBMB 3HAUEHHS, COOTBETCTBYIOLIME PacCMaTpUBae-
MOM CIyTHMKOBOMN CHCTEMe.

2.1 Cucrembl ¢ uacrorhou modynsyuei

TpeGyeMasi o/HasE MOLIHOCTb CMrHana P, Ha BXOfe NPMEMHMKA CIyTHMKA 3aJaeTCH YPaBHEHHMEM:
P, =S/N + 10 log (kTb) — P — 20 log (f,/f,) nBBr, (1)

rae

S/N: OTHOIIEHME CUIHaJ/IIyM, COOTBETCTBYIOIUEE NPHUHATOMY 3HAUEHMIO IIyMa Ha Y4acTKe BBEPX B I0JIOCE YACTOT
wupuHoit b (o6biuHo B TesepoHHOM KaHane) (AB);

k : nocrosHHas Boabumana 1,38 x 10™% ax/K;

T: mymoBas TeMmmepaTypa CIOyTHMKOBOM mnpueMHoi cucremsl (K);

b : mmpuHa mosocel paccMaTpuBaeMoro kaHana (I'u). Jas tenedonHoro xaHaaa b= 3100 I'u;

P : yjayulleHHe M3-3a IpeAbICKaKeHuH (ab);

f.: adbdexTuBHAs meBMaLMs YacTOTHI curHana (MT'u), BbI3BaHHAs MCMBITATENbHBIM TOHOM (0 aBmO0);

fm: BEpXHsAS yacTOTa OCHOBHOM mosocet (MIm).
Has obecrieueHust TpeGyeMOro 3HaueHMsi MOINHOCTM CHTHajla Ha BXOJle TNPUEMHHKA CIIYTHUKA 3eMHasi CTaHLWUA
AOJIXXHAa U3ay4aTb B Mojioce mmpuHO# 4 KI'L credyrmouwmyo 3.u.uM., D
Dy=P, — (28 + 10 log dF) + M, — 20 log (A/4nR) — G, -+ 3 zBBT, )
rae
3 aB poGaBnsoTcs mpu c1a6oifl HarpysKe, KOTAa MPUMEHSIOTCS METOMbI CNEKTPAJIbHOTO PaccesiHUsl COraacHo OT-
yeTy 384, nyHKT 4;
M,: sanac MomHOCTH Ha ywyacTke BBepX (AB);
A . OAWHA BOJIHBI CUrHana (M);
R :‘pacc'rosmne [0 CIyTHHKaA (M);
G, xod3bPUUMEHT yCUNEeHHs IPUEMHOMH CIYTHUKOBOM aHTeHHb! (aB).
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Bropoii wieH B ypaBHeHWM A D; yCTaHaBiMBaeT HaWBbICIIEE BCTPEYAIOIIEECH OTHOLIEHHE MEXJAY MOLIHOCTBIO
B nosoce 4 k'L ¥ OJTHON MOIMHOCTBIO CHrHaza (cM. OTuer 384, mpuitoxenue I, MyHKT 1) B PEANONOKEHUH, UTO CIIEKTPab-
HOe paclpefie/ieHHe PagMOYacCTOTHONO CHTHAJIA SIBJISETCH TayCoOBBIM CO CPeAHEKBA/DATHYHON JeBHMAlMedl YaCTOTHI MHOrO-
KaHaJIbHBIM CHTHAJIOM:

rae
L=0,178/n;

-

n = 4UCJIO YYHUTbIBACMbIX TeJ‘ICdJOHHbIX KaHaJIOB.

B HacTosilliee BpeMsl M3YyHalOTCS METOAB PACCEsiHUS SHEPrMM, NPEAHa3HAUCHHBIC JJIA OrPaHHYCHHA BBHICOKMX 3HA-
YeHHUM CMEKTPaJbHOH IJIOTHOCTH MNpH cnaboit Harpy3ske.

2.2 OdnononocHbie cuctemvl ¢ amnautydnoii modyaayued (OBII/AM)

Mouisocts OBIT/AM cucTeMbl, IPUXOAAMIASCA HAa OfMH KaHall Ha BXOAE€ CNYTHUKOBOTO MPHEMHHKA, ONPEAC/NAETCH
BbIpa)keHUEM

P,=S/N + 10 log (KTb) nBBT, (4)

KOTOpas npu o6piyHOM pa3Hoce KaHanoB 4 KI'u maer TpeGyeMyio 3.M.M.M. 3¢MHO! CTaHUMM B mojoce mMpuHOH 4 kI'y, om-
peAeNseMYIO U3 BEIpaKCHUS

A
D, =P, — 20 log (4:;_R) —G +M, ZBBT (5)

ans curHata Bo3Gyxmenus 0 nBm0. Heo6X0auMO OTMETHTB, YTO B Teje()OHHBIX LENsAX CYLECTBYeT 3HAYUTEIbHOE Pas3yiu-
4YHe ypOBHEH MOILHOCTH DA3TOBOPHEIX CHUTHAJIOB, OXHAKO CUHUTAETCH HeJecoo6pasHbIM HMCIOb30BaTh BeqnuuHy O aBm()
B KauecTBe MaKCHMMAaJbHONH MOIMHOCTH B TeAedOHHOM KaHajle, yCPEAHEHHOW 3a BPEeMS HMHTErpUPOBaHHA B HECKOJBKO
CEKYyHA,

3. MOIHOCTS, M3JyYaeMasi B HaTpaBJeHMM Ha TOPM3OHT B oGoit mojoce LMpHHON 4 KI'y

TTOCKOJ/IBKY 3€MHBIE€ CTAHLUMH CTPOSTCS OOBIYHO C YYETOM 3KDAHMPYIOLIETO ACHCTBMS MECTHOCTH, MOILHOCTb, H3-
JiyuaeMasi B TOPU3OHTaNBHON IJIOCKOCTH, KaK 3TO OIPEAeJIEHO BhIllle, HE MMEET 60J/IBLIOrO MPAKTHUECKOTO 3HaueHuA. Bmecro
ATOTO B LEAAX GoJiee TOYHOrO OMMUCAHUA XAPAKTEPUCTHK M3JIYYEHUs 3eMHON CTaHIMM CJe/lyeT ONpeAenAaTb d3¢deKTUBHYIO
MOIIHOCTh, U3JYYaeMyI0 B HalpaBIeHMH Ha (HPU3UYECKHA TOPU3OHT B smoboi nosoce mwupuHou 4 kI,

Heo6X0AMMO OTPENENTh HAUMMEHBINMI BCTPEUAIOIIMMACA YTOM (p MEXAY OCHOBHEIM JIy4OM aHTEHHBI M (U3MUECKUM
FOPH30HTOM, MOCKOJIbKY YMEHBIIEHHE 3TOr0 yria CONMPOBOXKIAETCA HEAOMYCTUMBIM POCTOM IIYMOBOHM TeMIepaTypel NpUEeM-
HOM CHCTEMBI; I/ MHOTHX MECTOMOJIOXEHHMiI C yBeJMUEHHeM MIyOMHBI 3aMUpAaHUi NPHMHAMAETCA MHHMMajIbHOE 3Haue-
Hue ¢ = 1°

IIp¥ [aHHOM MMHMMAJLHOM YIJe MeCTa & IJIaBHOrO JIydya 3eMHON CTaHUMM ¢ DacCYMTHIBACTCA W3 BbIPAXKEHUS
@ = e— 0B, e Oy — yros MecTa TOPU3OHTa NIPM TOM XXe a3MMYTe, Ul KOTOPOro B3SAT yro &. Bce yriibl BrpaxaloTcs B rpa-
aycax.

Jns 3agaHHOTO (@ MOXKHO PacCYMTaTh 3.M.M.M. B HanpaBJieHUH Ha TOPH3OHT B 0608 nmonoce mmpuHo# 4 kI

Ey=D,—G;+32—251log g aBBt (npu 1° << ¢ << 48°),

= D,—G,—10 XBBr (pn 48° < g < 180°), (6

rae GS — MAaKCHMaJIbHOE€ YCHJICHUE aHTCHHBI 3eMHOM CTaHLMH.

Bripaxenue ans E, BHBOZATCA M3 yPaBHEHWs, ONMCHIBAIOLIErO XapaKTEPUCTHKY aHTEHHBI 3€MHOM CTaHUMU ¢ Gonb-
LIMM pacKpbiBOM, IpHBEIEHHYI0 B OTueTe 391, mpU 3TOM MPUMEHMMBI Te XK€ OFOBOPKM OTHOCHTENBHO OGOCHOBaHHOCTH
AaHHOIO ypaBHEHMS, YTO ¥ B 3ToM OTueTe. B uaCTHOCTH, IPM HEKOTOPHIX 3HAYEHUAX ( YCHICHHE peasbHON aHTEHHBI MOXKeT
IIPEBOCXOANTD Ha HECKOJNBLKO Jeuuben 3HaueHUe, MOJYYeHHOE U3 AAHHOIO ypaBHEHMA,

Yroa mecra TOPHU30HTa GE JOJIXKE€H OTCUHTHIBATHCA 110 xpaﬁﬂeﬁ Mepe OT BbICOTHI LICHTPa aHTCHHBI.

Ha puc. 1 npeacTaBieHbl 3HAYEHUs 3.M.M.M. B HAalpaBJ€HAN Ha FOPU3OHT B 3aBUCMMOCTH OT yrja paspelieHus mpH
pasHHEIX 3HaueHMAX mapamerpa D,—G,, MPEACTaBAAIOWEr0 COGOM MIOTHOCTH MOIIHOCTY HA BXOZE @HTEHHSLI B mo6o# nosoce

mwupuHoi 4 kI'u.
N
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Yron paspewenun, ¢ = € — ¢ (rpanycsi)

PUCYHOK 1 — 3nauenus 3.u.u.M. 6 HanpaeneHuu Ha zOpU30HT 6
3A6UCUMOCTU OT y2aa pa3peuwienus

IMapamerpnt D,— G, (aBBT)

3navenust D—G,, He nexale HM Ha OJHOM M3 MOKA3AHHBIX KPHMBBIX, MOFYT OBITH MOJIyYeHBI ITyTEM JHHEHHON
HHTEPNOJALIMM B 00/IaCTH 3HaYEHMIi, BHPa)XEHHbIX B Aenubesuiax. B NPUJIOKEHNH | MpUBOAATCS [Ba XapaKTepHHX MpUMEpa
BbIBOjia 3HaueHMid D —G,.

3HaueHMe 3.M.M.M. B rOPH30OHTAJBHON IUIOCKOCTH B JIOGOH MoJioce umpHHOK 4 kI'y okono 35 aBBT muA aHTeHHB
€ YIJIOM MeCTa IJIaBHOTO Ayua 3° OGBIYHO IOCTATOYHO AJISi HOPMAJbHOI PaGoTHl CYIIECTBYIOIMX CHCTEM (dpuKcupoBaHHOK
CIYTHUKOBOH CiIyXObl. OfHako TpeGyeTcs AOMyCTHTD HEKOTOPHIA 3anac juis GyAyluMX CHCTEM, KOTOpbIE HMCHOJb3YIOT aH-
TEHHB! MEHBLIErO AMAMETPa, GOJbIlee YHCIO KAHAJOB M APYTHE METOMbI moayasanuM. Ilpepenb, ycraHoBneHHble BceMupHOii
AJAMMHUCTPaTHBHOM KoH(epenumeit pagmocessu, Xenesa, 1979 rog, NO-BUJIMMOMY, YIOBJNETBOPAIOT 3THM TPeGOBaHMIM.

KonkpeTHbie npepenst 3.M.MM. 3eMHBIX CTAHIMI yKazaHbl B nyHKTax 2540—2548.1 Cratbm 28 Pernamenra
pagnocBs3u.

4. PaccMoTpeHme MOIYJIMPYIOIMX CHTHAJIOB, OTIHNYHBIX OT TeneOHHBIX, 1M0O BUIOB MOJLYISUMH, OTIHIHBIX OT 9aCTOT-
HOHM HJM OJHOMONOCHOH MOMNYJISIHMH

Ecin 3emHas craHumMs npeamHasHaueHa MCKITIOUHTEIBHO Ans paboThl B CHCTeMax (DUKCHPOBAHHON CIIyTHHKOBOIA
CIIy X081, MCIOB3YIOAX MOAy/MpyIOulHe CHIHajbl, OTJIHYHbIE OT TeJe(OHHBIX, B YaCTHOCTH TEJEBH3MOHHbIE CHTHAJIDI,
WK NPHMEHSIOMIAX METOAbl MOAY/SILMH, OTJMYHBE OT YaCTOTHOM MJIM OXHOIOJOCHOM MOAYJISIUMH, TO pacyeT 3HaueHwil D,
MOXET OrpaHMYMBATLCS TAKMMH MOAYJMPYIOLIMMM CHTHANAMHM JUGO METONAMH MOAYISLHH.
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ITPUJIOKEHME 1

Huxe npuBoasATCs MPUMEPH! HCIIO/Ib30BaHMs B ypaBHEHUAX 3HAYCHH MapaMeTPOB, penpe3eHTaTHBHHIX Aa 1200-ka-
HaJIbHOM cHCTeME! (PMKCHPOBAHHOM CIyTHMKOBOM CJYXXOBI:

IMapamerp YPK-UM - OBII-AM
§/N Beepx (uB) () 56 (") 56 (")
T (K) 1500 1500
P (ab) 295
f, (MI'm) 1.1
fm (MI) 5.0
P, (aBB7) —95 —106
dF (MIn) 6-8
M, (aB) 3.0 3.0
Ao 5x10—2 5x10—2
R (M) 4.16x107 4.16x107
G, (aB) 13-0 13-0
D, (uB(B1/4 kTn)) 62 -1 84-4
G, (ab) 640 64 -0
Dg—Gs (nB(Bt/4 ) —2 20

Q) CooTtBercrByeT MouHocTH mmymMa 1400 nBr Ha yyacTke BBEpX.

OTYET 387-5

3AIIMTA HA3EMHbBIX PATVOPEJIEHHBIX CUCTEM NPAMON BUAUMOCTH OT TIOMEX,
CO3XABAEMBIX U3JTYYEHUAMHM KOCMUYECKHUX CTAHIIT ®PUKCUPOBAHHON CIIYTHHUKOBOH CJIVXKBHI,
B COBMECTHO HCIIOJIb3YEMBIX IMOJOCAX YACTOT MEXAY 1 M 23 I'Ty,

(Bonpoc 17/9 u Uccneposatennckas IIporpamma 32C/4)
(1966-——1970——1974—1978—19.8.2—1986)

1. Beenenue

H3anyueHns: OT KOCMUYECKHX CTaHIMi GYAyT CO3AaBaTh IOMEXH Ha3eMHBIM PaJAMOpesEHHBIM CHCTEMaM B COBMECTHO
MCIIONIB3yeMBIX T10JI0CaX 4acToT. HeXenaTenbHasi SHepPrus, CoCoOHasi CO3AaBaTh MMOMEXHM, OyAeT MeMajaTh B M3MEHSIO-
IMeMCsl KOJIMYECTBE 4Yepe3 OCHOBHOM MM OOKOBBIE JIEMIECTKM AHTEHH HA3eMHBIX CTAHUMH, BXOJSAIGMX B PaZHOPEICHHYIO
cucTeMy.

Pacuer sddexra Bo3AelcTBUS IMOMEXH OT HM3JIyUYeHHs HaHHOM KOCMHYECKOH CTaHIMM Ha OJHY PpagHOpeselHYIO
CHCTeMy MOJXET ObIThb BBIIOJIHEH, HO pPacueT cyMMapHoro s3c¢@eKTa Bo3AEHCTBHA NMOMEX OT MHOTMX KOCMHMYECKHX CTaHIMI
Ha KaXAyI0 U3 GOJBIIOro Yucsia CymIeCTBYIOMMX M OyAylMX pPajHMOpesieHHBIX CHCTEM SBJISETCS HEpa3pEemMMOil 3ajaveii.
B cBA3M C 5THM M BBHAY CPaBHUTEJIbHOH OJHOPDOAHOCTH XapaKTEPHCTUK PaJMOpesieHHBIX CHCTEM NMPAMON BUEMMOCTH IIpH-
3HAHO BO3MOXHBIM OBECIEYNTh 3aIMMTY Ha3eMHBIX pajMOpeeHHBX CHCTEM MyTeM BBeJeHHs OOIIMX OTPaHMYEHMH HA W3-
JIyYEHUSA OT KOCMHMYECKHX CTaHLMHA.

Orpafmqemm BBIPAXAIOTCA Y€pPe3 MAKCHMAJIbHO JONMYCTHMBIC 3HAY€HHUA IUVIOTHOCTH ITOTOKA MOINHOCTH B 3TaJIOHHOH
moJIOCEe YaCTOT, CO34aBa€MOro Ha NMOBEPXHOCTH 3emn H3JIyYCHHEM mo6oit OHOM KOCMHYECKON CTaHUHWHU B npearojiaracMbix
YCJIOBUAX pACIIPOCTPAHECHHA B CBO6OI[HOM IIpOCTPaHCTBE.



34 Otyer 387-5

I'[pu OIIPEAC/ICHUH 3HaYE€HUH MaKCUMaJIbHO JIOHyCTPIMOﬂ TUIOTHOCTH ITOTOKAa MOLIHOCTH NPHMEHSIOTCS CJIeAylolne
LEJeBbl€ KPUTEPHUH.

— 3HaYeHHs AOJKHBI OBITb AOCTATOYHO HM3KUMH, I TOTO YTOOBI M36eXaTb NpPEBHILEHUS PEKOMEHIYEMbIX MPENENOB
MaKCHMaJbHO AOMYCTMMOM IOMEXH, CO3[aBaeéMOil CYLIECTBYIOLIMM M GYAYIUM Ha3eMHBLIM PafHOpEJEHHEIM CUCTEMaM,
HCIOJb3YIOIMM T€ K€ YaCTOTHI;

— 3HaYeHUs JOJUKHBI OBITh AOCTATOYHO BHICOKHMH, [UIfi TOTO YTOOHI MO3BOJUTH KOCMHYECKMM CHCTEMaM CBS3M YAOBJET-
BOPUTEJBHO pPaboTaThb.

2. MeTon omnpeaeieHUsi MaKCUMallbHO JOIYCTMMOM NMJOTHOCTH MOTOKAa MOUIHOCTH

2.1 Kpurepuii nomexu .

Ins onpepenieHUsi 3HaYEHMA MaKCHMMAJbHO JOMYCTHMOM IUIOTHOCTHM MOTOKa MOLIHOCTH OBbIIM MCIOJIb30BaHbI NpU-
BelleHHble B PekoMeHpaauun 357 mpejfielsl MaKCMMaJIbHO AOIYCTHMONH NMOMEXHU B TesieOHHOM KaHajle aHaJOTOBHIX DPa,Juo-
pesiefiHBIX CHCTEM NpPSAMON BHAMMOCTH, MCIOJb3yEMbIX Ul TMepefayd MHOTOKaHaJIbHOM TesledOHMM C TOMOLIBIO YIJIOBOM
Moaynsanuu. JoKa3aHo, UTO A/ TaKHX CHCTeM, paGoTamoumx ob6bYHO Ha yacToTaX Huxe 15 I'Ti, 3TaJOHHAasA IUMPHUHA IIO-
Jockl 4 KT AB/IsAE€TCA MOAXOAALIEH DU PaCCMOTPEHHUH BINAHUA He)XKeJlaTeJIbHbIX CUTHAJIOB Ha BXOJ€e NPUEMHUKOB Ha3eM ibIX
CTaHLMU# TUIIOTeTHYeCKOM 3TasoHHOM uend MKKP. :

MakcuManbHO AONMYCTHUMBIC 3HAYE€HHUA MNOMEXH, NIPUBOAUMEIC B PexoMenpauun 357, aJIcKBaTHb! 3Ha4Y€HH M, Heo6-
XOOUMBIM Ui 3allUThl TaAKHX pa/:mopeneﬁl-lblx CHCTEM IpH nepeaavue TCJICBH3UOHHBIX CHUTHAJIOB.

B yc/I0OBMAX OTCYTCTBHS PEKOMEHAALMi AJ1si LM(PPOBHIX PaaMOpeNeHHBIX CUCTEM NPAMON BUAMMOCTH, paGoTarommux
Ha yactoTax Beime 15 I'Tw 4yepe3 oaHy TpacCy C HE3HAUYHTEJNbHBIM DP3JIE€BCKUM 3aMMPaHHEM, MOXXHO BPEMEHHO Ipexro-
JIOJKHTb, YTO OTHOLIEHHE MOIIHOCTH CHTHaJa K CyMMapHOM NoMeXe AOJDKHO B Te€YeHMe BCEro BPEeMeHM, 3a HCKJIOYEeHHEM
20%, mpeBbiiaTh 3HaueHue 30 AB Ha Bxome NMO6GOro NMpueMHHMKA Ha3eMHOM PagMOpesEHHOM CHCTEMBI U UTO AJISL MAJIOro
MPOLEHTa BpeMEHHU, B TeUeHHE KOTOPOTO IOJIE3HBIH CHUTHAA MOXET GhTb 0cnabreH riaaBHbIM 06pa3oM HM3-3a AOXAS, MOLI-
HOCTb CYMMapHO# MOMeXH Ha BXO/le o6oro NpueMHHUKa Ha3eMHOH paaMOpeJieiHO# CHCTEMBbI He AOJDKHA mpesbimarb 10%
OT MOLIHOCTH TEIJIOBOro IuyMa B 3Toi Touke *. ITockospky 6bUIO MOKa3aHO, 4TO LUPOBEE MOAYIMPOBAHHEIE CHTHAJIBI
NOJBEPraloTCsA BO3AEHCTBHIO CyMMapHOH IIOMEXH B IpefesaX BCel IUMPHHK 3aHMMAaeMOH IMOJIOCHI YacCTOT, M IOCKOJbKY
3HaYeHUs] LIMPUHEI MIOJOCH YaCTOT, BCTpeuyaeMble Ha NpPAaKTHKe, OyAyT ckopee Bcero GosbmMMM, B KadecTBe STaJOHHOM
Obl/la MPUHATA IIMPUHA TOJOCH], paBHas 1 MTu.

2.2 Modenu cucrem

n)li[ OLEHKH BJ/INSITHHSA TIOMEX, BbI3bIBACMbIX H3JIyYCHHEM OT KOCMHUYECCKHX CTaHl.(Hﬁ, Ha Ha3¢MHBbIC pamaopenei‘mble
CHCTEMBI I'lpi[MOﬁ BAJAMMOCTH C YUYE€TOM O0XMIAE€MOr'o paCIIMPEHHsA U PAa3BUTHUA KaK KOCMHYECKHX, TAK U Ha3€eMHbIX CHCTEM
HCOGXOD,HMO C0o34aTh NMOAXOAAILINE MOJAEJH ANA 060MX THIIOB CHCTEM.

2.2,1 Hapamerpur modenu HazemHol paduopeneiinoi CUCTeMbl NPAMOI 6UOUMOCTU

TexHuueckue XapaKTePUCTHKM MOJEIM DPadHOpeseHOH CHCTeMBl NMPAMON BUAMMOCTH ONMCHLIBAIOTCA Ila-
paMeTpaMH, NpHUBeAeHHLIMH B mpuioxeHuax I u II.

Hns cucteM, ofecreunBaolMX Nepeayy MHOTOKAaHAJbHOM Tene(OHHH C IIOMOUIBIO YIJIOBOH MOAYJISLMH,
MOJKHO JOMYyCTHTb, YTO MOIHOCTb TEIJIOBOrO LIyMa ¥ MOIIHOCTb NMOMeXHU ([0 M MOCJe AeTeKTUPOBAaHMS) aAJNTHBHBI
Ha BCeX Tpaccax Iepellaud, BXOASAIUMX B cucTeMy. [Insi CUCTeM, 0GeCleunBajolMX Nepeadyy LUPPOBHIX CHUTHAJIOB,
Takoe MpeAnoJoKeHHe He MOAXOOUT.

2.2.2 Opb6uranvhvie napameTpbl MoJeauw KOCMUHECKUX CUCTEM

PaccmaTpuBaoTCs TOBKO XapaKTEPUCTHKHM INepefaloOliNX KOCMHYECKMX CTaHIMid. B CHJy MHBapuaHTHOCTH
TFeOMETPHUECKHX COOTHOLUEHHMH MeXAy HAaHHOM Ha3eMHOM paJuopesielHOH CHCTEMOM M KOCMHMUYECKOH CTaHLUEMH,
HaXofsIieliCs Ha TeoCTalMOHAapHON opbure, Hambolee XeCTKME YCNOBMS B acleKTe BO3JEHCTBUA MOMeXH GymyT
HMETb MECTO NpPU NPEANOJIOKEHHH, YTO OJHA MJIM HECKOJIbKO TNeOCTallMOHApHBIX KOCMHYECKHX CTaHLHUN pacHoso-
JKEHbl B MpefenaX OCHOBHBIX Jiyded Ha3eMHBIX NPHEMHBIX CTaHILMMN, BXOAAIIUX B pPafguOpPEIEHHYI0O CHCTEMY.

TosTtomy 6bUT CAieslaH BBIBOA, YTO MOJENb KOCMMYECKOH CHCTEMBl ZOJIKHA OBITH JIydine BCero NpeAcTaBieHa
nepeJarliiMi KOCMHYECKMMM CTaHIMAMH, 3aMOJHAIOLMMH BUAMMYIO C Ha3€MHOM CHCTEMBI YaCcTb reoCTalMOHApHOM
OpGHTHL M PaCHOJOKEHHBIMM Yepe3 pPaBHble MHTePBasbl (YIJIOBOM pa3HOS — 3 M 6 rpajycoB AyrH, YTO COOTBETCTBYET
JIBYM CJIy4asiM pa3HO# CTEMeHU >KECTKOCTH).

BinsiHne BO3NeHCTBUA IOMEXHM, BbI3BIBAEMON M3JIyYEHUsIMM KOCMHUYECKMX CTaHLMM, pacHONOXEeHHBIX Ha
HETeoCTaLMOHAaPHO OpOuTe, paccMaTpUBaeTCsi B MyHKTe 4.

* Bpemennoe 3nauenne 30 4B OCHOBaHO Ha LMOPOBHIX CHCTEMaX ¢ 4-To3uLMOHHOH M, KOTOphle raBHEIM 06pPa3oM NPUMEHAIOTCH

B HacTosiiee BpeMsi. s Bo3MOXHBIX B GymymeMm 8- wan 16-nosuumoHHbX cucteM ®OM 3Ty BenMuMHy, BO3MOXHO, NPHUIETCS Tepe-
CMOTpETb.
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2.3 3asucumocte npedenos NAOTHOCTU NOTOKA MOWHOCTU OT y2ia NPUX00a U3nyueHus

AHTEHHBI PafiMOPeJIEHHBX CTAHIMI OOBYHO HANPABJIEHLI B IOYTH FOPH3OHTAJILHOM Hampasienud. Io3ToMy OGBIUHO
OHM Haubosiee UyBCTBMTENHbHBI K NMOTOKY MOIIHOCTH MOMEXHM, MPUXOASALIEMY B TAHICHUMAAbHBIX (MJIM HOYTH TaHreHIHaNb-
HBIX) HanpaBJeHMsAX K NnoBepxHocTH 3emim. C pOCTOM yrjla MpHXoZia MIOMEXHM AMArPaMM M3JIyUYeHHs] aHTEHHBI paauopeseii-
HOM cTaHimu 06GeCTeuMBaIOT yBeNnWUeHwe pa3BA3Ku. ClENOBATENbHO, MOXHO AONYCTHTh yBE/JMUYeHHME IUIOTHOCTH MOTOKA
MOIIHOCTH C POCTOM yraa mpuxoaa. IIpu onpeaeseHMH CTENEHM AOIMYCTHMOIO YBEJIMYEHHsI ObUIO OOpallleHO HOJDKHOE BHH-
MaHHE Ha XapaKTePHCTHKH HEKOTOPHIX THIIOB aHTeHH DafiOpesieliHBIX CTAaHIMil, HallpUMep NEePUCKONUYECKMX aHTEHH,
obsaparomux cnaboit U3BHPaTeILHOCTBIO GOKOBBIX JIEMECTKOB NPH yraax fo 90° OT OCM OCHOBHOTO JIyua.

Pazymunbie uccaenoBanus [May u Pagones, 1971] noka3piBaloT, YTO COOTHOMIEHNE MeXAY AOMYCTUMOM ILUIOTHOCTBIO
MOTOKa MOIHOCTH M YIJIOM NPUXOAA OOLIEro BHAA, MOKa3aHHOE Ha DHUC. 1, MPUEMJIEMO, €C/IM PacCMaTPUBATh 3aIUTy pa-
JuopesieHHBIX cucreM. JomymeHue 6o;lee BBHICOKHX 3Ha4YeHMi MJIOTHOCTH NOTOKa MOLIHOCTH NpH GOJNBIIMX yr/iax NPUXOAa
OKa3HIBAETCs TAKXe, KaK IPaBHJIO, BHTOAHBIM /ISl CHCTEM (PHKCHPOBAHHOM CIIyTHMKOBOM CJTyXObl, MCTIO/IB3YIOMMX aHTEHHbI
¢ y3kuMH JiyyaMs. OIHAKO, MOCKO/BKY B OTHOIICHHMH CIyTHMKOBBIX CTAHLMI JOJUKHBI COOMOAATHCH Ipelesbl IUIOTHOCTH
MOTOKa MOLIHOCTH MPH BCEX yIJaX NPUXO/a, HE BCETAA OKAa3BBAETCH NMPAKTHYECKH BO3MOXHBIM NPOEKTUPOBATh CIyTHHKO-
BHIE€ aHTEHHH, KOTOPBE MOTYT MOJHOCTBIO HCIOJIb30BaTh OCjabeHHe NpesesioB IUIOTHOCTH MOTOKAa MOLHOCTH NMpH TMOBbI-
OIEHHBIX YIJaX MecCTa.

N

MnoTHOCTb NOTOKa MowHocTU AB (Bt/m?)
B8 3TafIOHHON Nonoce

F' |

0, yron mecra Hapn ropusoHTOM

PUCYHOK 1 — IIpeden naotnocTu nOTOKa MOUWSHOCTU 6 (PYHKYUU OT y2ia npuxoda

2.4 AHanu3z nomexu

B TO BpeMsl KaK XapaKTEPMCTHKY HAa3€MHBIX PaJHODEJEHHBIX CHCTEM INPSAMON BUAMMOCTH XOPOIIO M3BECTHBI WM
MOryT OBITh AOCTATOYHO XOPOIIO CHPOrHOZHUPOBAHBI, KOHKPETHbiE (hOPMBI H aBGCONIOTHBIE YPOBHM BBIBEJEHHON B 00LieM
BHJIE JMarpaMMbl IUIOTHOCTH NOTOKa MOIXHOCTH, NOKa3aHHOM Ha PHC. 1, HOJKHBI GBITH NMOABEPrHYTH AaJbHEHIIEMY HC-
caenoBanuio. KOHKpeTHble 3HaueHws NpeJesOB MOTYT GHITh ONpeAeNeHbl, HCXOAs U3 CJEAYIOWMX IapaMeTpOB:

— Jmana3oH pocTa (TO eCTb AEHCTBHTEJbHbIE MaKCHMMaJIbHO JONMYCTHMbiE 3HAYEHHMsl IJIOTHOCTHM NMOTOKA MOLIHOCTH IS
MaJibiX ¥ Golbmmx yrioB mpuxopa: ypoBuu F, u F,, cCOOTBETCTBEHHO, Ha puc. 1);

— CKOpPOCTb POCTa (TO €CTh HaKJIOH JIMHHHM, BHIPa)KeHHOM B AB/rpajyc, Mexay 3HaueHUsIMU YIJIoB MecTa 0, u 0, Ha puc. 1);

— 3HaYeHHs yIIoB nmpuxopa 6, u 0,.

MCTOII, HMCIOJIb30BAHHBIA B CTATUCTUYECKOM AHaJ/IN3€, ONMUCaH B IPHJIOKECHHHA 1.
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2.5 YacroTnaa 3a6UCUMOCTb npedenos NAOTHOCTU NOTOKA MOUSHOCTU

ITpu BeiBOfE NMpPEAENOB IUIOTHOCTH IOTOKA MOIIHOCTH C POCTOM 4acTOTH OT 4 Zo npubausureanso 23 I'Tu ciexyer
YYMUTHIBATh pAZ (haKTOPOB:

— OXupaeTcs, YTo B MOAE/IAX Ha3eMHBIX CHCTEM IIYMOBHIE TEMIEPATyphl MPHEMHEIX CHCTEM OYAYT pacTH C yBeJMUYEeHHEM
4acTOTHL. B CHJIy CyIIECTBYIOIMX HA IMPAaKTHKE OrPaHHYSHUH IIMPHHEI Jy4a COOTBETCTBYIOIUME YCHJICHUS aHTEHH BPAA K
3HAUMTENHHO BHIXOAAT 32 NPEAE]bl MaKCHMAIbHBIX BEJMUMH, MCIOJAb3YeMbIX B HACTOMIIEe BpeMsi Ha 0osee HM3KHUX
yacToTax. 3amupaHue, B ocoGeHHocTH Ha uacrotax Buime 10 I'Tn, 6ymeT yBenMuMBaTBCH BCJAEACTBHE IOMJIOLICHHS
B [IOXK/ie B TeYEHHE MAJIEIX NPOLECHTOB BpeMeHH. IIpn 3aMHMpaHMM H3-3a JOXKASA MOXHO OXHAATb ONMpeAeseHHOU Koppe-
JALMHE MeXEY ocabJieHHeM MOe3HOro M MEINAIOIEro CUrHAJIOB, B 0COGEHHOCTH €CJIM JIyuM HANpaBieHH ApPYT Ha apyra.
BrimeykasaHHbIe (haKTOPhl CO3JAlOT TEHACHLMIO K YBEJIMYEHHMIO AONMYCTHMOM IUIOTHOCTH NMOTOKAa MOIHOCTH. C apyroi
CTOPOHBI, pagHopeciHbBIe CHCTEMBI MOTYT MCHOJb30BaTh (DUAEPH C MEHBIUUMH MOTEPAMH, UYTO BeJEeT K YMEHBLICHHIO
JOMYyCTUMOro Npejesa IVIOTHOCTH ITOTOKAa MOIIHOCTH. B KOHEYHOM cueTe IpeJesinl IVIOTHOCTH MOTOKAa MOLIHOCTH B Aua-
na3oHe ot 10 go 15 I'Ty HeMHOro BHIE MpPeAE/IOB, YCTAHOBJEHHBIX A/ yacToT Huxe 10 I'T'm.

— Ha uvacTorax shiue npubmsurtensHo 15 I'T'u HaseMHEle CHCTeMB! OyAyT, BepOATHO, HCIOJIb30BATh ¢ poBylo Moay-
aauuo. XoTs A1 TaKMX CHCTEM MPHHIMI CYMMHPOBAHMA IOMeX, CIPaBEeAJIMBHIA /IS aHAJOTOBHIX CHCTEM C YIJIOBOM
MOAY/IsALMel, yXe HEMPUMEHUM, oOLlas MeHblIas YyBCTBHTEJIBHOCTb LM(MPOBHX CHCTEM K IIOMeXaM MO3BOJAET 3Ha-
YHTENLHO OCIaGUTh TpeGOBaHMA K MaKCMMAJbHO AOMYCTUMHEIM 3HAYEHMSM IUIOTHOCTH IOTOKa MOWIHOCTH. [lajee, Ha
STHX 4acTOTaX 3aMHDAHHe MMeeT MeCTO IJABHHIM 0Opa3oM BCJAEACTBHE OCIAGNEHMA B HOXKZAE, M KOPPEJALMA MEXLY
TIOJIE3HBIM M MELIAIOIIMM CHMIHaJaMH BeCbMa 3HauMTebHa. Kpome Toro, cyllecTBeHHBIM CTaHOBHUTCS aTMOC(epHoe
NOIIOLeHUe BIO/b NMyTH PacnpoCTpaHEHMsA MOMEXH, CO3MaBaeMOM KOCMMYECKOMW cTaHIMei, B 4YaCTHOCTH, MPH MaJsBIX
yIJlax NpUXoAa, YTO BKJIIOYAET HANMpaBjJCHHE APYr Ha Jpyra IVIaBHBIX Jydeif. B mpmioxeumm Il mokasan BeIBOJ, 3Ha-
YeHUH IUVIOTHOCTH ITOTOKA MOILIHOCTH Ha 4acToTaXx okoso 20 I'l'm.

3. Ipeneabl NAOTHOCTH MOTOKA MOHIHOCTH

Ha ocHOBe H3/10)KE€HHOTO B NPEAbLIAYLIIMX pa3fefiaX CUMTAETCs, YTO BEPOATHOCTb HENpHEMJIEMOH IOMEXHM OT KOC-
MUYECKMX CTAaHLMH Ha3eMHLIM DafHOpeIeHBIM CHCTeMaM NpPsAMOM BHAMMOCTH MaJjia NpH NPUBOAMMBIX HMXe SHaUeHMAX
NpefesioB:

— B CraTee 8 PernaMmenTa paguMocBs3M yKa3aHBI IIOJIOCH 4acTOT MeXay 1 m npumepso 23 I'Tl, HCHO/B3yeMBle HA COBMECT-
HO/ OCHOBe (DMKCHPOBaHHOH CIyTHMKOBOH M (DMKCHpOBaHHON cyxGamu. [Insi MOJOC YACTOT, MCNOJB3YEMEIX Ha COB-
MECTHOH OCHOBe (DPMKCHPOBaHHOM CITyTHMKOBOI CIyXG0# M Ha3eMHBIMH pagMOpe/efHEIMH CHCTEeMaMM IIpsAMOH BUIM-
MOCTH, MaKCHMaJIbHasi IUIOTHOCTb MTOTOKa MOIIHOCTH, CO3/laBaeMasi Ha MOBEPXHOCTH 3eMIM M3JIy4YeHHAMH J060i omHOM
Kocn%nqecxoﬁ CTaHLMH, NPU BCeX YCAOBHAX M BCEX BHAAX MOAY/IALMM He JOJUKHA IPEBHILIATb 3HAUEHWIA, IPUBEIEHHBIX
B Tabmuue I.

TABJULA I — Hpedenyt naornoctu noroxa mowmocru (')

IIpepen mnoTHOCTH NOTOKA MOIHOCTH
HdunanasoH 4acToT AB (Br/m%)
(I'Tw) 6< s O 50 < 6 < 25° 25° < § < 9go| 2TaNOHHAA mmMpHHA
MOJIOCH
1,7-2,5 (% —154 —1544+0,5 (6—95) —144 B mo6oit
2,50-2,69 —152 —152 + 0,75 (6—5) —137 noJioce
3-8 —152 —~152+0,5 (86—5) —142 IIMPHHOM
8-11,7 —150 —150+0,5 (6—35) —140 4 xT'n
11,7-15,4 —148 —148 +0,5 (6—35) —138
15,4-23 —115 —115+0,5 (6—=5) —105 B mo6oit
‘ noJioce
LIMPHHOM
1 MI'y

(") B cooTeercTeun ¢ mysktamu Ne 2581—2585 Pernamenta paaMoCBA3M MpeJesbl IJIOTHOCTH IOTOKA
mowHocTH B nosoce 17,7—19,7 I'T fO/AXHE BPeMEHHO NPUMEHATbCA B monoce 31,0—40,5 I'Tu
Ao rex mop, moka MKKP He paspaGoTaeT OKOHuaTe/bHHIE 3HAYEHHS, KOTOpHE OYAyT 0Z0BPEHHI
KOMIIETEHTHOH AZMHHMCTpPAaTMBHOH KoH(epeHuued (nyHkr 2582.1 PernameHTa pagMocBs3m).

) 0: yroxn npuxoJa BOJHH (Tpafychl Haj TOPU3OHTOM).

(®) B HacTosmee Bpems B Per;aMeHTe pammocBsau He pacrpese/ieHsl YacCTOTHbIE I0JIOCH B AMAaNa3oHe
Mexay 1,7 u 2,5 I'Tu aas UKCHPOBAHHOM CIyTHUKOBOM CJIyX6bi.
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4. ToMeXH OT KOCMHYECKHX CTaHIMii, PaCMONOXKEHHBIX HA HEreoCTaUMOHAapHbIX OpOMTax

BosgeiicTBMe MOMeX OT NMEpERAOIIMX KOCMMUYECKHMX CTAaHLMM, HAXOASMIIMXCA Ha CJAy4yallHO pacCestHHBIX opbuTax,
Ha Ha3eMHble PajMOpeJNeiHEe CHCTEMBI Yepe3 IVIaBHBIE JYYd MX aHTEHH MMeeT IePeXOAHBIH XapaKkTep H,CO C'raTHCTHYe-
CKOif TOUKH 3PEHHM#, BEPOATHO, NIPUEMIIEMO, TIOCKOJIbKY OPOMTAIBHOE NMPOCTPAHCTBO HE OYEHb 3alIOJIHEHO TAaKAMHM KOCMH-
yeckuMu ctaHumaMu [Chamberlain u Medhurst, 1964].

HccneaoBaHnsi BO3MOXHBIX moMex Ha yactote 4 I'Tl oT KOCMMYECKMX CTaHLUM Ha 12-4acOBBIX J/UIMOTHUYECKHX
HaKJOHHBIX OpOMTaX IOKa3asM, YTO Mpefes, yKasaHHbH B Pexomenmauuu 358, 6yaeT mOCTaTOYEH.

Pe3y/ibTaThl MPOBEACHHOrO OJHOM W3 aJAMWUHMCTPALMil MCC/IENOBaHMUS ORHOW BOSMOXHOHW MOJIE/M TIOKa3aH, 4TO
B HCIOJIb3yeMOM Ha COBMECTHOH OCHOBe mojoce okoso 2 I'T'n noTeHumasbHbIE MOMEXH OT KOCMMYECKMX CTaHUMH, Haxo-
OAMMXCA Ha HU3KMX KPYroBHIX OpOMTaX, CO3MAIOT A/ paauopeneiHbix cucteM ¢ YPK myMbl, ypOBHM KOTODPHIX HUMXE KpH-
Tepus, ycTaHoBNeHHoro B Pexomengauuu 357 [Farrar, 1984 u 1985]. B oTHOWEHHH IIOMEX APYrMM THIIAM CHCTEM HeoG-
XOAMMBI AaJIbHEHIINe MCCIIeJOBaHHUS.

Ins APYrMX HaKJIOHHBIX OPOMT C TeMH K€ NMPEeZOCTOPOKHOCTAMM NMPUMEHHWMBI BBIBOADI, CHEJIAHHEBIE B OTHOIIEHWH
CNIy4aifHO PACIONIOXEHHBIX OPOUT, MOCKOJBKY B KPaTKOCPOYHOM IUIaHe 3eMHbI€ MPOEKUUM TPAcC MOBTOPHAIOTCH HE 4YacTo.
KocMuuecKkue CTaHLMHM, HAXOAANIMECH HA DKBATOPUAILHBIX HETEOCTAUMOHAPHBIX OPOMTaxX, MOFYT B CHJIYy MX CPaBHHUTEIbHO
CHCTEMAaTHYEeCKOro ABWKEHUS CO3[aBaTh Ype3MepHble NOMEXH Ha3eMHBEIM PafHOopeJieiiHbIM CHCTeMaM M3-3a MHOTOYHMCJICH-
HBIX BO3JEHCTBHI Yepe3 I/aBHbIE JenecTku. CIeflyeT OTMETHTh, YTO MpPH BHIGOPE MECTONOJIOXEHHH pafHOpeNeiHbIX CTaH-
LMil CIIYTHUKY, HAXONSALIMECH HA TAKUX OpOUTax, He YUMTHIBAIOTCA M JoGbie TpeGoBaHWA BBECTH TaKO# yYeT NpuBesnd Gbi
K HENPUEMJIEMBIM OrpaHUYECHUSAM.

5. BisiHue mnpejaeJioB NMJOTHOCTH MOTOKA MOLIHOCTH Ha pa60Ty KOCMHYECKHX CHCTEM

HuXe NPUBOAMTCHA KpaTKas OLEHKA NMPUIOZHOCTH M3JyYeHHH KOCMHYECKOH CTaHLMHM, OTBEYAIOIMX HH)KHUM Ipe-
JenaM, yKa3aHHbIM B NyHKTe 3.

HpHHHTbI ciaeayole XapaKTepUCTUKHA, TUNUYHLIE /I OTHOCHTCJBHO IPOCTHIX 3€MHBIX MNPHUEeMHbIX CTaHLMIA:

TABJIULA II
ITonoca vacror Hduamerp YcuneHue aHTEHHbI lymosasn Temnepatypa
(I'Tw) AHTeHHH (M) (1B) aneMHO(l;()CHCTeMbI
4 7,5 47 500
12 6,0 55 700
20 4.5 57 1000

ITpeanoNoXUB HaJM4YHE YCIOBUH DPAacHpOCTPAaHEHHWsT B CBOOOZHOM IMPOCTPAHCTBE M MAaKCUMAJBLHOH JOMYCTHMOH
IUIOTHOCTH MOTOKa MOIIHOCTH AJIsi MajIbIX YIJIOB MeCTa, TUIOTHOCTh NMPUHMMAaeMoif MOIHOCTM Ha BXOJ€ NpUEMHHUKA 3eM-
HOM CTAHLUM MOJKHO CPaBHMTb C IUIOTHOCTHIO MOIIHOCTH TEIUIOBOTO IIyMa B To# )Xe Touke. JJOMYyCTHB Jajnee, UTO UMeeT
MECTO yIVIOBasi MOAYJASLUMA ¢ Goibmoi neBuaunel wim uudposas moayasaumsa (dopma crekrpa: layccoBa MaM MOAHATHIMA
KOCHHYC, COOTBETCTBEHHO), HEOOXOAMMO M3 OTHOIUEHUSI CHEKTPAJbHBIX IUIOTHOCTEH CHMIHajia M INyMa BBHIYECTh NPHUMeEp-
Ho 4 aB.

TABJHNLA III

ITosoca vacToT CnekTpajbHas CrniekTpaibHas OTHOLUEHHEe CHIHaJ/yM
(I'T'w) MJIOTHOCTb CHCHANa IJIOTHOCTh LIyMa (aB)
4 —137,5 gb (Bt/4 k') —165,5 aB (Br/4 xI'n) 24
12 —137,0 gBb (B1/4 k') —164,0 aB (Br/4 xT'w) 23
20 —104,5 gpB (Bt/MTm) —138,5 aB (Bt/MI'w) 30




38 Otyer 387-5

Ha uvacToTax HuxXe npumepHo 15 I'Ty, rae npuMeHsieTCs yIIoBast MOAYJISALMA C GONbINOH AeBHALMEN, Pe3yIbTHPYIO-
Ol 3amac Mo MOIIHOCTH MPEACTaBISAETCs BIOJHE NOCTAaTOYHBIM. B cHcTeMmax, MCnonb3youmx LMGPOBYIO MOAYJISALHIO
Ha 4JacToTax Bbimie 15 I'Tl, BhIlenpHBe/ieHHBE OTHONIEHMS! CMTHAJI/LIYM NPMMEHHMMBI TOJBKO Ha MpeAEsie MpH MpeAmoa-
raeMpiX MapaMeTpax CHCTEM.

HHorza MoryT ObITh KeJaTesJbHbl GoJiee BHICOKHE 3HAUEHHS OTHOLIEHHS curnan/uyM. B atux ciaydasx Gonee Bbi-
COKHeE MpeJieJibl IVIOTHOCTH TOTOKA MOLIHOCTH IPH GOBIINX YriaX MPUX0/Aa aHTEHH KOCMHYECKMX CTaHLMIA HMEIOT CYILECTBEH-
HOe 3HaY€HHE B CBSI3M C Y3KHMH Jydamu (cM. mpuioxenme III).

6. BimsiHMe TpefelioB ILUIOTHOCTH NMOTOKAa MOIIHOCTH Ha MPOEKTHPOBaHME LM(GPOBHIX PaJHOPENCHHBIX CHCTEM

INoMexm OT KOCMMYECKMX CTaHUMIi Ha yacToTaX HMXe 10 I'Tu mpuBoaAT K HeGOIBMIOMY YXYJIUIEHAIO XapaKTePUCTHK
yXe H3-32 OHOrO TOJILKO TeIUIOBOro myMa. ITOCKONBKY JONMyCTHMBbIE NpeJesbl IVIOTHOCTH IOTOKA MOLIHOCTH OhUmM ycTa-
HOBJICHBI HA OCHOBE aHAJIOTOBHIX CHCTEM, a JONYCTHMOE YXyAlIeHHEe XapaKTePUCTUK B COOTBETCTBUHM ¢ Pekomenpauueii 615,
MOXHO OXHMJIATh INOSIBJCHMS HEKOTOPbLIX OrPaHWYMTEJbHHIX YCJOBHH /U IMPOEKTUPOBAHMS LWHM@PPOBHX paguopeicHHbIX
Jmuni. B npuioxenun IV uccreayercs BOMpOC O TOM, KaK MOXET BIMATh HCKJIOYEHHE HANPaBICHAS aHTEHH Ha OpOUTY.

7. JIOTIOJIHMUTEJIbHBIE 3aMeYaHus

IIpeapiayiue pacCyXAE€HHA YaCTUYHO OCHOBAHBI Ha AONMYCTAMBIX IIOMEXaX, PHHATHX B Pekomenpanuu 357, ucxons
M3 IPEeANOJIOXKEHHs, YTO 3TH AONYCTHMEBIE NMOMEXH IOJHOCTHIO BH3BAaHHI MEPEAAIONIMME KOCMMYECKMMH CTAHIUSAMM M 4TO
JIeHCTBUTEIbHOE YMCJIO AHTEHH HAa3€MHBIX CTaHIMii, HANIPARJICHHHX B CTOPOHY N€OCTALMOHAPHOH OPOMTHI, HEBEJMKO M Ha-
XOMMTCS B AOCTAaTOYHOM COOTBETCTBHM CO CTATHCTHYECKUMH MOJEJIAMM.

Ecyi Gbl 6bUIO PEILIEHO HCTIOB30BATH B CIHYTHAKOBBLIX CHCTEMAaX YaCTOTHBIE TIPUCBOCHMS /IS CBSA3€H B HAIPaBJICHAN
3eMas — KOCMOC M KOcMOc — 3emsis Ha (paKyJbTaTHBHO B3aMMO3aMEHSEMON OCHOBE, TO 4acTh AOIYCTHMON MOMEXH MO
PekoMenpauuu 357 mosokHa Gbuta GBI GBITH pacnpeie/ieHa K TOMEXaM OT 3€MHBIX CTAaHIMIA, YTO IPHBEJIO Obi K COOTBETCTBYIO-
oieMy YMEHBIIEHHIO AOMYCTHMOM IUIOTHOCTH IMOTOKAa MOLIHOCTH OT KOCMHYECKHX CTAaHIHA.

Kpome Toro, mccremoBaHusi, Ha KOTOpbIE JAEJAETCA CCbUIKA B MyHKTe 2.3, GBUIM BHIMOJHEHH NPH JOMYINCHHH, YTO
¢opMa XapaKTEPHCTHK H3IYyYCHMs] aHTCHHBI COOTBETCTBYET NpHBefieHHOH B Otuere 614. DTM XapakTEPHCTHKM HPUCYIIM
KPYIJIBIM PacKpbiBaM, OGJafalOlMM IIOJHOH CHMMeTpHell. OHAKO HEKOTOpPHIC THIbI AHTEHH HA3EMHBIX PafHOpesIeiHbIX
CTaHLUMI He 00JIaflal0T KPYrOBBIMM CHMMETPHYHBIMA XaPaKTEPHCTHKAMM M3JTyYEHMs], M MX XapaKTEPHCTHMKA MOXHO CUMTATH
aHaJIOTMYHBIMM XapaKTEPUCTHKaM, NMpHBeAeHHbIM B OTuete 614, TOIBKO B FOPM3OHTAJIbHOM IUIOCKOCTH. [TocKoJbKy mo-
MEXH OT KOCMHMYECKHX CTAaHLMN NPMHMMAIOTCA BO BCEX IUIOCKOCTAX, BOZHMKAET HEOOXOAMMOCTb B JOMOJHHTEJbHBIX HMC-
cnepoBannax. Takue uccraepoBanus ObUM HeAaBHO npoBefeHbl [Butzien, 1981] ¥ gasm Mo/HYI0 XapaKTEPHCTHKY BO BCEX
TPEeX M3MEPEHMAX i MMPAMHUAAIBLHOrO PymopHoro pednexropa. IlosyueHHble BHIBOAB ObLIM aHANOTMYHE BHIBOAAM TIpe-
AbIymux HcciaepoBanuii [May u Pagones, 1971]. XapakTepHo, 4TO npegesibi, IPUBEAECHHBE B NHKTE 3, aficKBATHO 3allH-
IIAIOT PajHopeieiHble CHCTEMBI, OJHAKO JIsi HEGOBILIOro MPOLEHTAa YYBCTBUTEIbHBIX CHCTEM JONMYCTHMBIA YPOBEHb IOMEX
MOXET ObITb NpEBHILIEH.

Cne;(ye'r OTMETHUTD, UTO €CJIH OCHOBHBIC JIy4YH HAa3€MHbIX aHTCHH HE HABOAATCA Ha reoCTalMOHAPHYIO 0p6HTy B Hpe-
AeJiax IHyrH 10, TO MNOTEHIMaJ MOMEX OT KOCMHUYECKHX CTAHLMH MOXET 6bl'l‘b 3HAYHATECJIBHO CHHIKCH. .
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INPAJNIOXEHME I

OMNPEJEJEHME NNPEAEJIOB INIOTHOCTHU IMIOTOKA MOHHOCTH
B INOJIOCE YACTOT MEXAY 1 U 10 I'Ty

1. BeeleHHe

IIns MccAefAOBaHMA BAMSAHWS Pa3/MYHBIX NPEAEJOB IUVIOTHOCTH NMOTOKA MOIMHOCTH Ha BO3MOJXHOCTb COBMECTHOTO
MCIOJIL30BAHMS YaCTOT IEPEAAOIMMH KOCMMUECKHMHA CTAHIMAMHA HA F€OCTAlMOHAPHOM CIIyTHMKOBON OpOuTe M HazeMHBIMM
pajMopeNiCHHBIMM CHCTEMAaMH MPAMOH BMAUMOCTH MHOTHE aJIMHHMCTPAlMM NMPMMEHWIM CTATHCTHYECKHH MOIXO.

2. MeTo]ll OLEeHKH

Pacuetsl cae/laHBl B NPEATIONIOREHHMM XAaOTHYECKH PACHOJOXEHHBIX pPaJHOPEJICHHBIX CHCTEM MPOTSIXKEHHOCTDIO,
paBHOM runoteTuyeckoi sTasoHHoM nemn MKKP. Cpennsis mMpoTa pacHOJIOXEHMsl CHCTEMBI M B HEKOTOPBIX CJy9asx
CpeAHMii a3MMYT KOHEYHBIX TOYEK CHCTEMBI M3MEHsUIMCh, M JIeJIAIMCh JAONYIIEHMs NO ONpeJesieHHHM pacnpeacCHHsIM
yrjia MecTa ¥ a3uMyTa IJIaBHBIX JIydell aHTEHHB Ha3€MHOH CTaHIMH OTHOCHMTEJILHO CPE/IHEr0 3HA4YECHHsI a3UMyTa CHCTEMBI.

Boum MNpPOBEACHH pacueThl cmeapHoi'l MNOMEXH, l'IpH‘lHHSleMOﬁ MOAEJIH Ha3€MHBIX CHCTEM CIIyTHMKaMH, pacmnoJio-
XECHHBIMH 4epes 3°n yepes 6°n CO3JaIMMHN B LIEJIOM MOJIHBIE AONYIIEHHbIE IIOTHOCTH MOTOKa MOIMHOCTHA NPH BCEX yrjax
npHuxoaa.

AOGCOMOTHBIE 3HAYEHUS IUIOTHOCTH MOTOKA MOLIHOCTH OB BoIOpaHBI Tak, 4TOOBI:
— MOr/Io GbITh MPUEMIEMBIM Pa3yMHOE YBEJHYEHHME IUIOTHOCTH MOTOKA MONIHOCTH MpH GONBIIMX yIIaX HpHXOAA;

— AJIsi HEre¢oCTalfHOHAPHBIX M reOCTAllMOHAPHbBIX KOCMHUYECCKHX CTAaHIMH MOTJIM 661 GbITH HCHOJb30BaHhl OJHH H TE€ Xe€
npeaesiel TJIOTHOCTHA IMOTOKA MOUIIHOCTH,

— MaKCHMaJIbHas JIOIyCTHMAasi MOLHOCTb ITIOMEXH, YKa3aHHad B PexoMeHpanun 357, npeBbimanach TOJBKO B CPaBHHTEIBHO
HeGosbmoi yacTH (~10%) «BBICOKOUYBCTBHUTE/IBHBIX» HA3€MHBIX CHCTEM H B HECKOJBKO MEHBIIEM MPOLEHTE <«CpPej-
HEYYBCTBUTEJILHBIX» CHCTEM.

3. Monem cucrem

Penpe3eHTaTHBHBIE TEXHMYECKHE XapaKTEPUCTHKH PafHOpeJIEHHBIX CHCTEM, B OTHOLIEHMM KOTOPHIX ObLI MpoBeieH
aHaNu3, mokKasaHel B TaGmue IV, Hmxe.

TABJIULA 1V — IIpednonazaemvie napamerpol Modeau paduopenciinblX CUCTeM

YacroTa

2,5 I'Tyu

4 ITn

4 ITu

Tun cucTemsi

BHCOKO‘lyBCTmTeJIbHaH

CpenHeuyBCTBUTE IbHA S

Beico KOYYBCTBHUTECJIbHANA

JlrMHa yyacTka (KM) 60 50 50
VYcunenne aHTeHHbl (ab) 38 40 42
INotepn B dupepe (ab) 3 3 3
IlymoBast TeMmepaTypa NPHEMHOW

cucremnt (K) 750 1750 750
MOLHOCTh TEMIOBOrO LIyMa B KaHaJje Ha

opuoM yuactke (nBt0/ncod) 25 25 10 u 25

Boum NPHHSATHI CJICAYIOIIHAE XapaKTEePUCTUKH H3JTyYCHHMA oﬁmero BHJIA /Il AHTE€HH Ha3€MHOM CTaHLMH:

G,y =G, — 25 log ¢ 1B s @< Q<< 9y 1
Y=g, B o < << 180° M

rae ¢ — yroj B rpaaycax, OTCUMTBIBAEMBIH OT OCH IJIABHOTO Jiyya.

4. Pe3yabTaThi pacieToB

PacuyeThl MOKa3bIBalOT, YTO MpeAesbl IUIOTHOCTH MOTOKa MOIIHOCTH, IPHBE/ICHHbIE B MyHKTe 3 HacToamero OTueTa,
afieKBaTHO 3alMIIAIOT MOJEJIb PaJIMOPENIEHHBIX CHCTEM CpeAHell JyBCTBHTEJILHOCTH, HO B HEKOTOPBHIX CJIy4YasiX BBI3bIBAIOT
TIpeBBIIIEHHE JONMYCTUMBIX BEJIMYMH, YKa3aHHBIX B PekomeHzaummn 357, B MOJEJIM BBICOKOH YyBCTBHTEJIbHOCTH.
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5. BimusiHMe M3MEHEHHI BO BPeMEHHM YPOBHEl MOJIE3HOrO M MEIUAIOUIer0 CUIHAJIOB

VaveHeHus BO BPEMEHH, KOTODHIM MOTYT GHITh MOABEPIKEHb! KAK MOJIE3HBIE, TAK M MEILAOLIME CHTHAILL, GbLH yuTe-
Hbl B OTpefiesieHHoM cTeneny. Hanpumep, pacueTb! B IpeANIONOXKEHNH 3aMUpaHus PaJlest, UMEIOLIEro MeCTO B TeueHue ' /; Me-
Cslla, MMOKa3bIBAIOT, YTO NPEJeJibl IVIOTHOCTH MOTOKA MOIUHOCTH [/Isi IMana3oHa 4acToT oT 3 go 8 I'T'n, saHHBE B TaGmuie I
HacTosmero OTyeTa, BEI30BYT MOHOCTD wyma 50 000 nBT0/ncod B TenedoHHOM KaHae MOAETH PaaHOpENeHHON CHCTEMSL,
pabGoramoeit Ha yactoTe 4 I'T1, B Teuenue npumepso ot 0,003 mo 0,029, BpEMEHH B 3aBUCHMMOCTH OT LIMPOTHI PACIHOJIOXKE-
HHs CHCTeMbl. BEUIO MPUHATO, YTO B MOAENM PaaMOPENEHHON CHCTEMBI MMEETCS 3aIUTa C MEPEKTIOYEHHEM pa3HeCeHUs
(1:1) yepes Kaxple NATb Y4ACTKOB, @ MOJE/b CIIYTHUKOBOM CHCTEMbl MIMEET CIyTHHKH, pPa3HeCeHHble Ha 3°, NMpHUYEeM KaXXABIH
CHYTHUK CO3AAET AOMYCTUMYIO IVIOTHOCTh MOTOKAa MOIIHOCTH NpPU BCEX yrJlaX MpPUXOJa.

Hponeaeﬂﬂe 6onee AETaJIbHOrO U3YyUYeHUsI BCEX 3THUX BJIUSHHUH NpeacTaBasAeTCsl >KeJlaTeJbHBIM.

TMMPUJIOKEHME II

OIrPAHMYEHME IUIOTHOCTU MOTOKA MOIIHOCTU HA IOBEPXHOCTHU
3EMJIY, CO3ABAEMOI CIYTHUKAMU CBSI3U, PABOTAIOILIUMU
HA YACTOTE OKOJIO 20 I'T'y

B HacToslleM NMPHJIOXKEHUN PacCMAaTPUBAETCS B KauecTBe MPUMEPa MOJe/]b NOMEXH, C MOMOIIBIO KOTOPONH Ompefe-
JIAIOTCS NPkl IIIOTHOCTH TIOTOKA MOLIHOCTH JUIA MasbiX M Gosblumx yryioB mecra. IpeanonaraeTcs, urto Ta Xe 3aBUCH-
MOCTb OT yI7la MpHXoJa NMPUMEHHMa M Ha Gojiee HU3KHUX 4acTOTaXx.

1. XapaKTepucTUKH Mojaesu
B KauecTBe OCHOBHI /Il PAacYeTOB NPHHSATA MOAEIb LUMPOBOH JHHMK ¢ 4-no3uuMoHHON DM co CJeAYIOIIMMH Ma-
paMeTpamu:

— MolHocTh nepegatunka 50 MBr (—13 aBBT);

— HOTEpU B mepepaiowmweM ¢unepe 4 ab;
— [uMaMeTp aHTeHHH 1 M (ycunenume okono 43,5 B, addextusHas maowazp 0,4 M2);
— mnoTepu B cBoGopHOM mpocTpaHcTee 138 B (10 xM);
— mmpuHa noaocel 400 MTI'w;
— Ko3dduuuenT mwymMa npueMHuka 5 ab.
Ans aTO# MOAENM CTaHAApTHas MPUHMMaeMasi MOIIHOCTb CoCTaBasieT — 68 ABBT, a ypoBeHb Temn0BOro myma —
112,8 aBBrT.
Kpowme Toro, 6bumM cenaHul cleayioUMe MPeAnONToKeHHSL:

— Pa3sHOC CIYTHHUKOB — 3°; 3TO 03HAYaeT, YTO Ha TOPU3OHTE MJIM HaJ HAM MOXXET HaXOAUTBCSA OKOJIO 50 CIYTHHKOB;

— aTMOCQepHOe TOIJOIEeHNHe MOMEXH, HaXOAAIIEHCs B NMpeleax Jyya, paBHoe 3 AB, MOXET NpeBbIATbCS B TEUYCHHE
Gosnee uem 80% BpeMenn moGOro Mecsua;

— CpeaHee YCUJICHHe 60KOBRIX JIENECTKOB aHTEHHbl AJIs1 CUTHAJIOB, MPUXOASIIUX BHE Jyya, COCTaBJaAET -3 ab;

— CpenHss IJIOTHOCTh MOTOKa MOIMHOCTH OT 50 CHyTHMKOB Ha 3 AB HMXXe AOMYCTMMOrO 3HAYEHMS.

2. Ipenenbl MJIOTHOCTH NMOTOKAa MOIIHOCTH

Ipexxae Bcero paccMoOTpuM cIyuail MOMeXH, NPUXOAsAIIEH B Mpemesnax Jyda, MOCKOJIBKY MM OMNpeJesseTcs Nnpuem-
JleMas IJIOTHOCTh MOTOKA MOUIHOCTH NP MaJkIX yraax Mecta. Ilpu ocnabreHuu MONE3HOro CHrHasa paaMoOpesNeiHOM CH-
CTEMEI B yCIOBHAX CHJIbHOTO I0XK/ISl MELIAIOLIMI CHIHaJI OT CIIYTHUKOB TaKJKe 0CJaleH M, MOCKOMBKY MYTh €ro PaclpocTpa-
HEHUs yepe3 aTMocepy A/IMHHee, ero ocjaabieHune, Kak NMpaBuio, 6osblle, YeM ocsabieHHe MOJe3HOr0 CHIHANA. IToaTomy
TIpY HOPMAJIbHEIX YCJIOBUAX PacnpOCTPaHEHHS W B NMPEANONOKEHHH, YTO OTHOUIEHME MOJIE3HOTO CHTHAla K MEIIAIOLEMy
ROXHO OBITh MO KpaiiHeit Mepe 30 AB, MaKCHMAJbHO AOIMYCTHMOE 3HaU€HME MOMEXH COCTABJSAET:

—68—30 = —98 aBBr B nonoce 400 MTIi.
YuuTeiBas 3HaueHHe 3pHEKTHBHOM IUIOIAAM aHTEHHBI, OTEPH B MPHEMHOM duzepe u nmpuBeAs WMPHUHY HOJIOCH

K 1 MI'u, HaxoauM, 4TO MaKCHMa/bHOe 3HAaUYeHHe [UIOTHOCTH MOTOKA MOLIHOCTH TIOMEXH B npejeJsiax Jiyya B YCJAOBUSAX pac-
NPOCTPaHeHUs! B CBOGOAHOM MPOCTpaHCTBE cocTamigeT —115 aB (Br/M?) B mo6oit monoce raupuHoi 1 MTI'm.
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Hanee pacCMOTPHUM CJyyail IOMEXH BHE NpeIesoB Jyda. JlOmMyCTAMAs IJIOTHOCTb MOTOKA MOLIHOCTH NpH GOJbLIMX
3HAUEHMSAX YIJIa MECTa ONpefiesifieTCs CyMMO# moMex. B aToM ciyuae Hopma uis ycioBuit ¢ goxjeM Gosee cTporasi, 4eMm
OJI1 HOPpMaJIbHBIX yCJIOBHlvfl, U pacCyeTsl IJIA 3THUX YCJIOBHﬁ AOCTaTOYHBI. B NpeanoJIoXKeHUH, YTO AONyCTUMas IVIOTHOCTH
MOTOKa MOIIHOCTH 6yaeT Ha 10 aB HuXXe ypOBHS TEIUIOBOTO ILYMa, MaKCMMaJjbHas AONMYCTMMas MJIOTHOCTh MOTOKA MOLIHO-
ctu cocrasiaser —110,3 gB (BTt/M%) B mo6Goit mosoce mmpuHoM 1 MTIm.

Kak yKka3hlBajioCh BblllIe, 3TOT TpeJe] ABISETCH HOPMOM [UIA CiIydasi, KOTAAa MOJIE3HBIA CUrHaA ocnabisercs u3-3a
moxpsa Gonee uem Ha 30 AB mpu mpeamosaraeMoM JAOMOJHUTE/IBHOM OC/Iab/eHMH MeIlaowero curiaia Ha 6 aB. B coor-
BETCTBHH C STUM JONYCTHMOE 3HaueHMe IUIOTHOCTH MOTOKa MouHocTh Gyaer —104,3 aB (Br/m?) B mo6oit mosoce mmpu-
Ho¥i 1 MTu.

TMTPUJIOXEHHUE III

HCITIOJIb30BAHUE HA TEOCTALIMOHAPHBIX CIIYTHHUKAX AHTEHH
C «UI'VIOOBPA3HBIM JIYYOM»

JIns1 OJlyueHM sl BHIMTPHILIA OT MOBBILIEHHOM MJIOTHOCTH [OTOKA MOIHOCTH, JOITYCKaeMOit Mpy GOJIbIIMX yIIax MecTa,
CHMYTHHMK AOJIKEH OhITh 0G6OPYAOBAH OPMEHTMPOBAHHOM Ha 3eMJ/II0 aHTEHHOM C y3KUM JsiydoM. IIpu y3Kux siyyax, HampaB/ieH-
HEIX B CTOPOHY OT MOJCIYTHMKOBOH TOYKM (TO €CThb GJM3KO K TOPM30HTY), HEOGXOAMMEI CreuMabHble Mephl MPEeJoCTO-
POXHOCTH /Il TOTO, YTOGHI M3JyYEeHHE OT CIMYTHHUKA YAOBJETBODSIO Mpefesy ILIOTHOCTH MOLIHOCTH IPH BCEX yIJIaX MecTa.

B OCHOBHOM B3THM MEPHI CBOAATCH K OOGJyUEHHMIO MOBEPXHOCTH 3€MJIM MEHBIUUM MOTOKOM MOLIHOCTH MO CPaBHEHHIO
C COOTBETCTBYIOIMM HOMYCTUMEIM MPEAEIOM B LUEHTpE JIyya, YTOOB! 3HaUCHUsl IVIOTHOCTH MOTOKA MOLIHOCTH YAOBJIETBOPSIMA
npeiesaM IJis M3TYYEHHM, IPUXOASLIMX HPH BCEX YIIaX MecCTa.

Ha puc. 2 noka3aHO COOTHOLIEHUE MeXAY YIVIOM HaKJIOHa o Ha CIIyTHUKe (OmpelessieMbIM KaK YTroJl MeX/y reolle HTpH-
YEeCKMM pPafiMyCOM — BEKTODOM H JIy4OM, HANPABJIEHHBIM B TOYKY Ha MOBEPXHOCTH 3eM/M) M COOTBETCTBYIOUIMM YIJIOM
[IPUXOJa HaJ TOPU3OHTOM M3JIydeHUs OT cnyTHuKa. Ha puc. 3 mpeicTamiieHbl penpe3eHTaTHBHLEIE AHArPaMMbl OCHOBHOrO
Jlyua CIyTHMKOBBIX aHTeHH. [ToKa3aHbl TpH 3HaueHMS LMPHHBI Jyda:

TABJIULA V
Lnpuna ayya na yposue 3 aB | duamerp anrtenusi, paGoralommei
(B rpapycax) Ha yvactoTe 4 I'T'm (M)
2 2,6
1 52
0,5 10,4

JlnarpaMMHEl OCHOBHOTO Jiyya MMeIOT ofwmyio dopmy:
10 log (G/Gy) = —12 (9/gp)> aB, )

re ¢ — YroJ, OTCUMTHIBAEMBIH OT OCH I'JIABHOI'O JIY4a, a ¢y — LIMPHHA Jiyya HA YPOBHE [OJOBUHHOM MOLIHOCTH.

CnutonrHas KpHBasa Ha pHC. 4 moxasbiBaeT MaKCHMaJIPHYIO IUVIOTHOCTh MOTOKAa MOLIHOCTH B LICHTPE Jy4da, YAOBJICT-
BOpAKOIIYIO IPpeAeJaM IUVIOTHOCTH MOTOKa MOILIHOCTH, NMOKa3aHHBIM Ha BCEX yrjaxX MecCTa. Cny’rm«monaa AaHTCHHa C IIUPpHU-
HOH Jydya 0,5° Ha MOJJOBUHHOM YPOBHE MOILIHOCTH MOJXET TOUYHO CJE€A0BaTh 3a 6bICprIMH H3MEHCHHSIMH 3TOr'0 mnpeaeJa
IUTIOTHOCTH NMOTOKa MOIUHOCTH Ha MaJjbIX yrJjax NnpMxoja Ipu npn6.rmx<emm K T'OPH3OHTY. Bosee LIAPOKHE JIy4YH CO CIIyT-
HHUKa, HalpasBJICHHbIC 6/mM3K0 K TOPHU3OHTY, OrPAHHYEHBI KpHBOﬁ IUIOTHOCTH IIOTOKa Y NOPM3OHTa.

Ha puc. 4 npeacTam/ieHBl Tak)Xe MECTOMOJIOXKEHME LEHTPOB Jiyded CIYTHHKOBOW aHTEHHBI MPH Pa3/JMUHONM ILHPUHE
Jayyeir. OTMETHM, YTO AJA Jydya JAHHOM IUMPHUHBI IUIOTHOCTH MOTOKA MOIIHOCTH B LEHTPE Jyya AOJKHA ObITh OrpaHMYEHa,
KaK T0Ka3aHO, BTMMH KPMBBIMM TaKuM 06pa30oM, 4TOOBI HM OAHA W3 YACTeil Jiyya aHTEHHBI He BHIXOAMJIA 3a MpeJeJsl CIUIONI-
HOM JIMHHH. N

DTU KpUBHE [OKA3bIBAIOT, YTO MPOEKTHUPOBIUMKM CIYTHUKOBOM CHCTEMBbI MOTYT OKa3aTbCsi HE B COCTOSHMM M3BJIEYb
NOJIHOCTBIO BCE NMPEUMYILECTBa 6osiee BBHICOKMX 3HAYEHMH IUIOTHOCTHM IOTOKA U1 KajXXAOro CIyTHUKa MPU KaXXOAOM yIje
mpuxoJja.
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YcuneHne oTHOCKTENbHO FNABHOrO nyva, 46

PUCYHOK 2 — Veon Haxknona Ha cnytHuke @ 6 ynxyuu ot yzaa npuxoda Had 20PU3OHTOM

Oryer 387-5

Yron HaknoHa Ha CNyTHUKe &, B rpagycax
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PUCYHOK 3 — Penpesentarusnsie duazpammer zaaérozo AY4Q CRYTHUKOBOU GHTEHHBLL

30
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MnoTHocTe noToka MowHocT a6 (B1/m?)
B no6oit nonoce 4 kIMy

-160

PUCYHOK 4 — MaxcumansHass niOTHOCTb MOWHOCTU 8 YeHTpe nyua 6e3 npesviuenus kpusoii E

MecTononoxeHus EHTPOB JIydeii CIyTHHKOBOMH aHTEHHH /UIA Pa3HHX 3HAYCHWH MIWPHHMH Jiyda B Cyuae, KOrja JOCTHTaeTCH
npenen E

Tipumep syya mmpuHOH 2°, OAXOAAINETO AJIA YCJIOBHH OrpaHMueHMsi KpuBoii E

E: Ilpepen ILIOTHOCTH NOTOKA MOIIHOCTH B mosioce or 3 ao 8 I'Ty
A: Illkana pjs yIJioB HaKJIOHa Ha CIyTHHMKe (B rpagycax)
B: lllkana g ymioB mpHXofa Haj TOPH3OHTOM (B rpaaycax)

IMPUJIOXEHME 1V

INPUMEHEHHUE OFPAHWYEHMIA HATIPABJIEHUSA HA OPBUTY
TIPU TIPOEKTUPOBAHUM LIUDPOBBIX PAJUOPEJEAHBIX CUCTEM HU3-3A MIPEJEJIOB,
YKA3AHHBIX B PEKOMEHIAIIUM 358

1. BaeneHue

B PexoMenganuu 615 nomnyckaercs yxyamenue Ha 109, XapaKTepHCTHK KaueCTBa MMIOTETHUECKOTO 3TAJIOHHOTO uud-
poBoro Tpakra (I'OIT) umdposoit pagmopeneiinoii cucTeMbl M3-3a NOMEX OT CHUCTeM (DUKCHPOBAHHOM CIyTHHKOBO#MK
cnyx6s (OCC). B 10 xe BpeMsa B CraTee 27 PeraMenta pammocBsisu u B Pexomenmammm 358 ONPEIEJIAIOTCA.
AONYCTHMBIC 3HAYEHHA IUIOTHOCTM IOTOKA MOINHOCTH, CO3[aBaeMbieé KOCMHYECKAMHM cTaHimsamMu OCC B pasinmunHBIX
noJIocax 4acToT.

B HacTosIEM NPHIOKEHHH M3y4aeTcsi BIMAHME HEOOXOAMMOCTH OrPAHMYEHHMII HANPABICHHA Ha OPOMUTY AHTEHHHI
NPHEMHUKOB pajMopeNiefiHbIX AvHME, paboTalommx coBmecTHo ¢ ®CC B mojocax yacToT Huxe 15 I'T'm. B mem wuana-
racTcsi TOAXOA K ONpefesIeHHI0 OrPaHWYEHHH HANpaBIeHWsi Ha OPOMTY NPM MPOEKTHpOBaHMM IM(POBHX PpaAHOpeCii-

HBIX CHUCTEM.
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2. Monesn uudpoBoii paguopeneHHON CHCTEMBI

JinA uesieil HACTOALIEr0 aHAM3a ObM BHIOpaHH CJEAYIOMME THOMYHBIE NapaMeTpH, OCHOBaHHHiE Ha LA(POBHIX
papuopenennbix cucremax Kanappr:

— §moJioca 49acToT: 4 I'Ty;

— mmpuHa nosoce: 20 MI'n;

— aHTeHHa: napa6osmueckas, JuaMeTp 4 M,
ycunenue: 42 nbu,
aMarpamma HanpasiaeHHoctH: 35 — 25 log X abm npu 1,8 < X < 25,
0 nbu npu X > 25
(rae X = yros, OTCUMTHIBaEMEI OT OCH JIyya);

— mMpoTa: 50° c. o

Ilns onpeneieHus oOIEro yXyAIIEHUs XapaKTEPUCTHK, BHI3LIBAEMOI0O IOCTOSIHHBIM IIOTOKOM IIOMEXH OT KOCMHYECKHX
CTaHUMiA, HEOOXOAUMO PacCYATAaTh MOI[HOCTb NOMEXHM, NPHHMMAEMON KaXJOM NPHEMHOM CTaHIMed. ITO OoNpeAeaseTcs
C NOMOIIBIO BHINCIPHBEACHHHX NMAapPaMETPOB M YIJa, MOA KOTOPHM NPUEMHAs aHTEHHA OTKJIOHEHA OT OPOMTHL

CuMTaeTcs, 94TO CTAHIMM NPH OYEHb MAJIOH MOTepe OGIHOCTH MOXHO KiaccHHULMpPOBATH CAEAYIOmMMM o6pa3om:

— Kareropus A: pajuopesiciiHBE CTaHIMH C MaJhiM OTKJIOHEHHEM OT OpOMTH, To ectbh ot 2 mo 10°;

— Kareropus B: pagmopeseiiHbie CTaHUMM C GOJILIIAM OTKJIOHEHHEM OT OPOMTH, TO ecTh Gosbme 10°.

IIpumeM B KadecTBE XapakTEpHOH [/ KAaTerOpMH A CTaHIMIO, aHTEHHa KOTOPOl OPMEHTHpPOBaHA B HANpaB-
JieHun 2° OT OpOMTH, a RISl KaTeropud B — CTaHIMIO, aHTEHHA KOTOPO OPMEHTHPOBaHAa B Hampasienun 10° or op6HTHL
Jins pocTHxeHUst Gosiee BHICOKOM TOYHOCTH BO3ZMOXHO OO/bIlee WACHKO KATErOPHi NPH MEHBIIMX yIJIaX OTKJIOHCHHSI.
OpHako 1A WULIOCTPAlMM NPHHLMIA AOCTATOYHO BHINENPHUBEACHHOIO IEJICHMA.

Ilycrts ponst cranuwmit kateropuu A B I'DIT 6yner Q, a mona cranmmii Kateropun B — (1 — Q). Torma oka-
3bIBAE€TCs BO3MOXHBIM, KaK CJIeAyeT M3 INYHKTOB, HMXKE, ONpPEAE/MTh oOmee yxymmenuwe xapakrepucTnk I'DIT u or-
HECTH €ro K PeKOMEHJOBaHHOMY 3HaueHuI0 (PekoMmenpauus 615), mosyunB Takum oOpa3om 3HaueHue Q.

3. MomHOCTh NMPHHHMAEMOH TNMOMEXH
Hcronp3ys reoMeTpHUeCKHe COOTHOIICHUs, NpUBeAcHHNE B paGore [May m Pagones, 1971], npu npemmosioxenuy,

9T0 OpPOMTAJIbHHI Pa3HOC CIOYTHUKOB COCTaBAseT 3° M yAOBJIETBOPSIOTCA HOPMBI 0O IUIOTHOCTH IIOTOKa MOU{HOCTH,
npuBezieHHsie B CraThe 27, HAXOAMM, YTO MOIIHOCTh CYMMAapHOH HOMEXH I/ CTaHIMM KaTeropum A COCTaBJISIET:

Pr,/4 xTu = —158,1 gxBb (Bt/4 xT'n)
IIpeAnosioXuB, YTO MeMAIOIMIl CHTHAJN OT CIyTHHMKA MNPEACTABAsET €000 HECYWIYI0 TEIE€BM3MOHHOTO CHMrHAJA
C paccesiHHEM JHEpPrud B monoce 2 MI'n, onpejiesMM CyMMapHYI0 MOIIHOCTb IIOMEXHM B HOJIOCE NPOIMYCKAHHUS NpPHEM-
HUKa mmpuHOM 20 MTIi;:

Pry= —131,1 gBb (Bt/20 MI'u)

CraHnun kaTeropum B MMET M30HpaTEIHHOCTh AaHTEHHHI IO KpaiiHeir mepe 25 log 10/2 = 17,5 aB, otkyaa
MaKCHMAJIbHOE CYMMapHOe 3HaueHWe MPHHMMAEeMOH MOIIHOCTH PaBHSETCS:

Prp=—175,6 nB (Bt/4 xI'n) wm —148,6 1B (Br/20 MIu)

4. YXymueHHe XapaKTepHCTHK, Bhi3bIBaeMoOe TOMeXOH
Hp]{MCM, 9TO0 ImOMeXa OT KOCMHMYECKOMH CTaHIIUH HMEECT yC'roi'l-mBoe 3HaYC€HUEC, KOTOPOC HE YBCIMYMBACTCA H3-3a
MHOT'0JIy4Y€BOCTH. Pesym:'ra'rom 9TOro 6y11e'r CHHJXCHME 3amaca Ha 3aMHpaHMEe B nom;ep)xel-moﬁ noMexe pamlopeneii-
HOHM JIMHMH H, CJICAOBATECJHLHO, YXYAIICHMEC €€ XapaKTCPHUCTHK. MOlIlHOCTb ‘TCIVIOBOI'O0 IIyMa THNMHYHOIO IPHCMHHKA
(T = 750 K; cm. Oruer 382) cocraBaser:
N, = —126,8 n1B(BT1/20 MI'n)

IIpu ponymenuM, 9T0 moMexa uMeeT XapakTep miyma (cM. Otder 877), yXymmeHue XapakTepUCTHKH AJI JAHHOTO
OTHOIIEHNsI MIOMEXH K TemioBoMmy mymy I/N, Moxer OHTb BHpaXeHO Ko3(dHIHeHTOM X, ONpe/ieJIIEeMBIM BHPaKeHHEM:

x, =14 10V/"0/10 [6)

Hns cranuunu Kateropuw A otHomenwe I/N, cocraBnsier — 4,26 gB, a pna cranuum kateropun B — 21,8 aB. U3
ypaBHeHHs (3) HaxomuMm, 4TO AR CTaHUWI KaTeropuu A x, = 1,38, a pus cranumit xareropun B x, = 1,007.
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Hpnlmuaﬂ, 9TO 9HCJIO CTaHImﬁ B pamplope.rleﬁnoi'l CHCTEME PDAaBHACTCA N U YTO 10% oT OGHICPO YXYAODICHUSA BbI3HI-
BaeTCA MOMEXOH OT CHYTHHKOB, MOJIy9acM, YTO YXYALICHHEC TOJIbKO H3-3a TEIUIOBOIo IIyMa Ha Kamoﬁ CTaHIUHA GYIICT BbIpa-
XKaTbCsA Kak:

0,9 P,
] P 0, —

T n

rae

P, — cymMMapHOe AONyCTHMOE yXy/JHNICHHE B MpoLEeHTaX BpeMeHu (cM. Pexomenpaunmio 594).

Torpa pnsa n/Q npuemuukoB Kateropun A' m (1-—Q)n npuemnukos kateropum B cymmapuoe yxyamenme P,
paBHAETCS:

Py= Por X 1,38 X "Q+P0T X1LO07TX (1—Q)n
=09 P, (0,38 0+ 1,007),

orkyma Q = 27%.

5. OO0cyXneHHe pe3yibTaTOB

BrimenpuBeieHHbI KOHCEPBATHMBHBIN aHa/iM3 MOKa3blBaeT, YTO NPUMepHO 279, aHTEHH HAa3€MHBIX MPHEMHHKOB
B I'OLT Moryr 6HTh HampamieHn B npeAenax oT 2 Ao 10° oT reocTauMoOHAapHOH OPOMTHI, €CJIM AHTEHHB OCTAJIBHBIX
CTaHuMii HanmpasieHH Oonee uem Ha 10° B c'ropouy CrpaHnl ¢ AOMHHHDYIOIMM HampaBJIeHHEM TpPacC BOCTOK-3amaj
JOJKHB YYMTHBATh 5TO 0OCTOSITENBCTBO.

CrieiyeT OTMETHTb, 4TO B BHINENPHBCACHHOM aHajiM3€ NPUHATas HeOOXoAMMasi IMMPHHA DPACCEMBAHMS DHEPIUH
cocrapisier 2 MI'u. BosmoxHo, uto Oyaymme cucTembl noTpebylor GOMBIMX 3HAYeHMil 5. M. M. M. M, KaK CJEACTBHE,
6osiee MIMPOKOI MONOCH pacceMBaHMs 3Hepruu, Hanpumep 4 MTI'u. B pesynpTaTe momexa yBeqwuMTcs Ha 3 AB, a mo-
Ka3atemp 279 namenutcs Ha 139%,.

6. 3akmoueHHe

B 5TOM DpHJIOKXEHHM NMOKAa3aHO, KaK CJeAyeT YIMTHIBATh NPH NPOEKTHPOBaHHMU HM(POBBIX pafiMOpPENicHHBX CHCTEM
copepxammiica B Pexomenpamun 615 pomyck 109, nHa momexu or ®CC. M3 Hero ciiefyeT, 4TO NPH DTOM JONYCKE Jio
27% aHTeHH CTaHUMIA AAHHON PafMOPENEHHON CHCTEMB MOryT OHITh HampamieHH B mpeaenax or 2 o 10° oT reoctammo-
HapHON OpOMTH. B JEHCTBHTE/LHOCTH OPH KOHCEPBATHBHHIX TNPEATIONIOKEHHAX, CACNAHHHX B BHIICIPHBEACHHON KJIac-
cHdHKaluHM, 5TO NPOLIEHTHOE OTHOIIEHHE MOXKET GHITD ellle YBeJIMUEHO B GOJBIIMHCTBE BCTPEYAIOMUXCS Ha PAKTHKE CHCTEM.

HMaxe B mpepnosoxeHuu 6oJjiee BHICOKMX 3HAYCHMH 5. M. M. M. B OyAyIieM OTpaHHWYEHHs COXPaHAIOT CBOIO OBGOCHOBaH-
HOCTb.
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OTYET 1005

COBMECTHOE HCITIOJIb30BAHME M0OJIOC YACTOT CUCTEMAMU ®UKCHPOBAHHOMN CJIY XXBbI
MU CUCTEMAMM ®HUKCUPOBAHHOI CITYTHHUKOBOH CJIVXKBbI, COAEPXXAIIIUMHU CETH,
PABOTAIOIIIME B ITOJIOCAX YACTOT, PACIIPEAEJIEHHBIX IJIA
OCHOBHOT'O HAITPABJIEHMA (OH) U PEBEPCHOI'O HAINIPABJIEHUA (PH) NEPEJAY

(Hccneposarensckas Ilporpamma 17F/9)
(1986)

1. Beenenue

B Otuere 557 omMcHIBAIOTCHA TPYAHOCTH, BO3HHKAIOIIME IPH COBMECTHOM HMCIIOJIb30BaHHHM IOJIOC YaCTOT CHCTEMaMH
¢uKCcHpOBaHHOMH CIIyKOHM M GUKCHPOBAHHOMN CI[yTHMKOBOH CJIyXXOBI, €C/M NpeANPHHAMAETCA NONBITKA pabOTaTh B pEBEPCHOM
nanpasiennu (PH), 6e3 xakux-m60 orpaHMYEeHMil B OJIOCAX 9aCTOT, paclpefieIeHHLIX /JIs {BYCTOPOHHETO MCTIOMb30BaHHs,
rie CUucTeMBbl (PMKCHPOBAHHOM CITyTHMKOBO# CIyXOBl yKe HHTEHCHBHO paboTaloT B OCHOBHOM Hanpasiennu (OH) B Mexayna-
poaHbIX ceTAX. B pmanHom OryeTe HM3yyaeTCs BO3MOXHOCTh YMEHbIUEHMsI TPYAHOCTEH COBMECTHOTO HCHOJIb30BaHMA
NoJIoC 4acToT, obcyXxaaeMeix B OTdere 557, uTo MO3BONMT, TaKMM 06pa3oM, CO3aBaTh HaAUMOHAJbHBE H CyOpernoHaIbHbE
CHYTHHKOBLIE CETH, OCHOBaHHHE Ha pabore B PH. OfpH M3 MOAXOJOB COCTOMT B TOM, uyTOOH orpanMumth pabory 3 PH
TOJIBKO CJydyasiMH MCTIONL3OBAHWS Y3KMX JIyuei isi OOCYy)XMBaHMS 3eMHHIX CTaHUMH, pabotaiommx B PH c yriamu
MeCTa He MeHbme, ueM, ckaxeM, 40° Ha Kpam 30HB MOKPHITHA.
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2. O0mme 3ameuanus no paGore B8 PH

Bonpoc 0 MPaKTHYECKOH OCYIECTBUMOCTH JBYCTOPOHHEH paGoTH B MOJIOCAX YaCTOT, MCIO/NB3YEMBIX COBMECTHO
C Ha3eMHRIMM PaJMOpeNCHHBIMA JIMHMAMH, IyTeM A0GaBleHMs CIyTHHKOBHIX ceTeii, paGoTaiommx B PH, K CHyTHHKOBHM
ceTsaM, pabotaiomum B OH, Tak, uTo mepefjaum Ha JMHMAX CHYTHHK — 3eMisA W 3eMIs — CHOYTHHK OCYIIECTRIAIOTCH
Ha OJJHMX M TeX Xe€ 4YacToTaX, moctasieH B Ortuete 557.

B nyskte 6 OTueTta 557 pesaeTcsi BHIBOA O TOM, YTO OTPaHMYEHHMs HA IUIOTHOCTH IIOTOKa MOLIHOCTH H 3. M. H. M.
KakK JUisi CIy THUKOBHIX, TaK M Ha3eMHBIX (DMKCHPOBAHHHIX CIyX6 AOJUKHE GHTH y)XeCTOUYEHH, C TeM YTOOB KauecTBO KaXaoH
M3 CIyX6 He yXyammioch B pe3dyibraTe AobGasnenus pa6otwm B PH.

OJHAKO LEHTPaJbHBIM NPH 3TOM ABIAETCS NPEANIONOXEHHE O NPMMEHEHWH IIOGANBHBIX, MM Y3KHX, JIyuei,
HaleJIeHHHX 6/m3Ko K Kpaio 3emin, s obecnedeHusi paboTel 3eMHHX CTaHIMiA ¢ yrjamm MecTa nopsaka 5°. Takum
06pa3oM, MPUMEHAETCH YCHJICHHE CIIyTHHKOBOM aHTEHHH B HAaNpaBJCHWH Kpas 3emm, npesnimamnoiee 18 aB oTHocHTEBHO
HM30TPONHOIO YPOBHS.

Bueapenne orpaHMyYeHMit Ha pa6oty B PH pasi o6nerdenms ycjoBuii COBMEIEHHS PaCCMAaTPUBAETCA B CJAEHYIOMEM
pasjene, npudeM ocoboe BHHMamme yaensiercs pa6ore B PH ¢ ucnomb3oBammeM y3KMX Jyued Ui 0OGCIyXHMBaHHs
3eMHBIX CTaHIMH ¢ Gonpmmmu yraamu Mecta (> 40°).

3. PaGora B PH C HCNOJB30BaHMEM Y3KHX JIydeil NI OOCHYXMBaHMA 3€MHBIX CTaHUMi € GOJBLIIMMH yriamuy
mecra (> 40°)

3.1 Ob6wue nonoxenus

BricTpo HapacTaiomas NOTPeGHOCTH B YBeJIMYEHMH 4YHMCJa HALMOHAJNBHHIX WIH CyODErMOHANBHHIX CIHYTHHKOBBIX
CHCTeM NOAKpEIUIAeT HeoOXOMMMOCTb PaCCMOTPEHHA BONPOCa O BO3MOXHOCTH BHeipenus pa6Gorsi B PH Takum o6pasom,
4TOOH MaKCHMAJIbHO YMEHBIINTh OTPaHMYEHH s, HAJIaTaeMBle KaK Ha CIyTHUKOBHIE ceTH, paboTaomme B OH, Tak 1 Ha HazeM-
HbBI€ pafopesieiHbie CHCTEMBI.

F'eoMeTpHYECKHE COOTHOIIEHH NIOKa3bIBAIOT, YTO eCJn O ceTH, paGoTaromme B PH, HCNOb30BaMN y3KMeE JIyYM MIMPH-
HOH, CKaXeM, 2° B OCHOBHOM yisi OOC/HyXHMBaHMS 3eMHBIX CTaHUMI C GOJBIIMMH YIJIaMM MeCTa, NpPEBbIIAIOIHMH
npumepHo 40°, TO MHOrHe CTpaHH Mo OB 00CIHyXHMBaTbCs 6e3 ycusieHHss GOKOBLIX JIEMECTKOB CNYTHHKOBHIX AaHTCHH
B HalpaBJleHWH Ha kpai 3emmm, npespimapomero 8 4B 0THOCHTENLHO M30TPONHOM aHTeHHH. Kak mokasano B Otuete 558,
3aKOH M3MEHEHHMs orMGalomeil GOKOBHX JIeNeCTKOB, KOTOPHI OCHOBHIBAaeTCH Ha MaTepuane Otdeta 810, obecneumsaetcs
€ TOMOMBIO CITyTHHKOBLIX AHTEHH C BbIHECEHHHIM 00ydatenem. Heo6xommmocTs cobmomenns nonoxenuii OTyeta 558 BhI-
TEKaeT M3 OLEHOK E€MKOCTH CaMOH (PUKCHPOBAHHOH CIYTHMKOBOM CJYXOb; CNeNOBATENbHO, YMEHBIICHHE TPYXHOCTE
COBMEIIEHHsI CTaJ0 Obl JIOMOJIHUTENLHBM IPEHMYIIECTBOM.

Ha puc. 1 — 4 npeacramieHs TNpefieId BO3MOXXHBIX IOKPHITHH, JOCTHTa€MBIX C MOMOINbIO Jydyell ITMPHHOM 2°,
M NTOKa3aHo, YTO CTelleHb PAaCIPOCTPAHEHHsS HA3E€MHHX CEYCHHH JIyuya MO IMPOTE 3aBUCHT OT Pa3HOCA IO JOJINOTE MEXY
MO3ULMEH CIyTHAKA M TOYKOH pa3MellieHHs 3eMHO# cTaHumy. IIIupoTsi, JieXxamue Ha HECKOJIBKO rpaaycoB cesepaee 40° c. mi.,
MOTyT OHTH NOCTHTHYTHI NMPH OTCYTCTBMM Pa3HOCa WM TP MaJOM pa3HOCE N0 JOArOTe, TOrJa KaK IIMPOTH MOPSAKA
30° c. m. MOTYT OBITh MOKPHITH NpH pa3HoCax Mo moJrote B 30°.

MoryT HcroJb30BaThCA JMyun Gonee MMPoKHUeE, YeM 2°, HO B ITOM CJIyYae Kpasi 30H IIOKPHITAS JOJIKHE COOTBETCTBEHHO
OTCTOATH JajbIle OT Kpasi 3eMiH.

3.2 Horenyuanbrvle nomexu KOCMUHECKUM CTAHYUSIM OT CTAHYUI QUKCUDOBAHHOI CHYX6bl

I'eoMeTpHYECKHEe COOTHOMIEHHSA NIPH COBMEINECHMH (DHKCHPOBAHHOM CIYXOH M (PUKCHPOBAHHOM CITyTHMKOBOM CJIyXOBI
TaKoOBbl, YTO TOJBKO Iepejaiolye CTaHUMM (PMKCHPOBAHHOM CIyXObi, PaCHOJIOKEHHHE Ha Kpaw 3emum (IpH B3IUIsizie
€O CTOPOHBI KOCMHYECKMX CTaHIWif), 00/IafaloT MOTEHUMANbHON BO3MOXHOCTBIO CO3[aBaTb 3HAUMTEJbHLIE YPOBHH TOMEX
NPUEMHBIM KOCMHYECKMM CTaHIMAM. KOHKpeTHHE reoMeTpuuecKkde cOOTHoLleHMsi mpu pabote B PH c Hcmosp3oBaHHEM
Y3KMX Jlydyedl Ha 3eMHBIE CTAHIMHA C GOJIBIIMMM yIJIaMM MECTa TaKOBbi, YTO BHICOKME 3HAUEHHs BHEOCEBOH M30MpaTeabHOCTH
aHTEHHbI NPHEMHOH Kocmuyeckoi ctaHimu (30 ab, cM. OtyeT 558) MoryT obecreuuTh AOCTATOYHYIO 3aIUTy OT MOMEX
CO CTOPOHH NEPEJAIOIMX CTaHIWA (DUKCHPOBAHHON CIYXOB, pacCrONOXEHHHX Ha Kpal 3ewuM, 6e3 Heo0X0aMMOCTH
HaJIOXKEHHSI OrPAaHWYCHHH Ha HaBEJleHME JIyded WM JONOJHHUTE/IbHBIX OTPaHMYEHHMH 3. M. M. M. CIlyTHMKOB.

3.3 Hovrenyuanvrvie nomexu cranyusm QUKCUPOGAHHOU CNYKOBI, KO2da 6 NOAOCAX, UCNONLIYEMbIX 0N NUHWI 66€DX
6 OH, e6odurcs pabora ¢ PH

Beenenne pabotni B PH B nosocax 4acToT, paclpeie/ieHHHX B HACTOsINee BpeMsi Jisi JMHMii BBepx B OH, cospacT
AOTIOJHATENBHBINA MCTOYEMK MOMEX CTAaHUMAM (PHKCHPOBAHHOM CJIYyXObl OT NMepefalomuxX KOCMHAYECKHX CTaHImii. Buum one-
HEHbHl OTPAaHHYCHMS IUIOTHOCTH NOTOKAa MOIMHOCTH (nnM), KOTOpPhie MOTYT OHLITh JONYCTAMBI AJs TPUEMHBIX CTaHLMIMA
uKcHpOBaHHOM CciyXObl, B NPEANONOKEHMH, UTO MOMEXH OT KOCMMYECKHMX CTAHIWMI CO3AAIOT B NPHEMHHKE MOIIHOCTD
mwymMa Ha 10 1B HMXe ypOBHA TEILUIOBOIO myMa. JTa OLEHKAa MOKa3biBaeT, YTO JOJXHH OHTh NPHHATH OrPaHMYEHHS
nnmM HHXe TeX, KOTopbie yka3aHm B Pexomenpamuu 358, a B TUnMYHOM cjiyuae B MoJioce 4acToT okono 6 I'Ty pus
CHCTEM, MCHOJB3YIOIMX y3KME JIyyd npu paboTe ¢ 3eMHBIMHM CTAHUMSMM C OGOJBIIMMH YIJIAMH MeECTa, AO/DKHH OHTDH
TPHHATH NpeJeNbl nnM B TOYKe NpHLEeJMBaHMA Ha 6 AB HMXXe Tex, KOTOpbie yKa3aHn B Pekomengaumm 358.
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PUCYHOK 1 — Jonyctumasn obracty dns paborel 6 PH ¢ nywamu
wiupunoii 2° 6e3 Hanoxerus OONONHUTENLHBIX 0ZPAHUYEHU
npu CoéMewieHul C HA3CMHLIMU CIYKOaAmMu

(Buj, ¢ reOCTaMOHAPHON OPOUTHI U3 TOUKH Ha gosrote 0°)

e 30Ha MOKPHITHS TMIMYHOTO JIy4ya IUIMPHHOHN 2°

—=« = Kouryp mo ypoeuio —30 aB pias siyya mmpunon 2°

~——-~ Tpannna o6nacTn: MHMHHUMAJBHBIA YroJ MeCTa 3eMHOl
cTaHuMM paseH 40°
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PUCYHOK 2 — Jonycrumas obaacts dns paborws ¢ PH ¢ Jyvamu
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Oryer 1005

9
i ——— gy
70
8 604 —
P d
50°]
7 —
.l—
6 ; 40%
] 1
5 . 300
4 \ q,‘_\ ‘_
20°) Y
3 / - ]
. ( \J .
- 10° A ) u
. A
VO v P d
11— , | | -
. 09 A I\ ¥
30° 40°| s50°  60° 70° 80° 90° 100° 110° J1zo° 1309 5140° 15016
-1 ! ; h ) '
-\ \‘\\\ \ : L,;% "
-10° K2
-2 —— p—
-3 —- “ ]
~20%
-4
-5 =-30° / / )
-6 hy 2l 404 z
e ——
-1 -509
T
-3 -60°
-70 |
-9 I | | 1 |
-9 -8 <7 <6 =5 -4 =3 -2 -1 0 1T 2 3 4 5 6 7 8
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we——.— TI'pammua o6nacTa: MHHWMAJBHHI YTroJd MecTa 3EMHOM
cranumu pasen 40°
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wupunol 2° 6e3 Hano¥eruss OONONHUTENLHBIX OZPAHUYEHUT

npu CoemeweHuUU ¢ Ha3eMHBIMU CayXGamu

(Buz ¢ reocTanuMoHapHoO# opOuTH M3 TOYkH Ha goirorte 135°)
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ee—o— Tpanuua ofnacTM: MHHMMAJBHEIA YTOJN MECTa 3EMHOI
CTaHUMH paBeH 40°
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34 Horenyuansuvie nomexu CTaHyusm QUKCUPOGAHHOL CayXOvi npu eéedenuu paboret 6 PH 6 noaocax wacror,
UCNONBL306a6WUXCA 0N MUHULL 6HU3 6 OCHOBHOM HANPAGAEHUU

Beenenue paGorst B PH B mosocax 4acTOT, paclpefieJIeHHHIX B HacTosiee BpemMs JUis vemii BuM3 B OH,
CO3JACT MCTOYHMK MOMEX CTAHLMAM (PUKCHPOBAHHOMK cyX6pt OT MEpefAIONMX 3eMHEIX CTAHIMA B JOMOJHEHHE K IIOMEXaM
OT MEPeJarlMX KOCMHYECKHX CTAHLMA.

CyMMapHbie 3HauYEHWS NEPePLIBOB CBA3M M HErOTOBHOCTH CHCTeM (PUKCHPOBaHHOI cayx6m OynyT, cremo-
BaTeJIbHO, ONPE/ICJATLCA TPeMsi HE3aBHCMMBIMH MeXaHn3MaM. K 3THM MeXaHW3MaM OTHOCATCA: yMEHbIIEHHE 3amaca Ha 3a-
MHMpaHNA CHTHANA M3-32 <OJTOBPEMEHHBIX» MOMEX CO CTOPOHB KOCMHYECKHMX CTaHIMiA, yMEHBIICHHE 3anaca Ha 3aMHpaHHUA
CHMrHaja M3-32 «J0/INOBPEMEHHBIX» IOMEX CO CTOPOHBI 3eMHBIX CTAHILMIT M BKJIaJl «<KPaTKOBPEMEHHBIX» NOMEX GosbIoro ypos-
Hi W3-3a AHOMAJIbHOTO PACIPOCTPAHEHMs DPAfMOBONH OT MNepeJalolMX 3EMHBIX CTaHIwiA. B HefaBHEM HcCJIelOBAaHMH
fbUta npoBeieHa OLEHKAa CyMMAapHBIX 3HAueHMii TIEPEPHIBOB CBA3M papuopesneiiHoii cucteMbl B CoeguHeHHmix IlltaTax
Amepuku, Hcnomb3youieit imgposyio Mogyasaumio (64-QAM) B OpeAnonaraeMoi 4acTOTHOH MOJIOCE, pacpe/ie/IeHHOH /Jist
ABYCTODOHHEH paboThi, IyTeM BHYHCIEHMS BKJIaja KaX[Oro M3 3THX MeXaHM3MOB. Pe3yibTaThl 3TOr0 HCCIEAOBAHMA
[OKa3nBaOT, YTO B XymmeM ciayuze 109 3Havenmit u3 paspenos «PEKOMEHAVET 2 u 3» Pexomenpauuu 615
NPeBLINIAIOTCS HA TPH TOPSAKA OT yKa3aHHOM Beanuwunl [Pagones u Prabhu, 1986].

JOCTHXHMBIHA GanaHC MEXy 3THMM TPEMs MEXaHW3MaMH MOXET OWTh Pa3HBIM B Pa3HBLIX YaCTsX MHpa B 3aBHCH-
MOCTH OT KOHKPETHHIX ocobeHHocTeil. Hanpumep, B TeX 4aCTAX MHpa, I€ WHTEHCHMBHO HCNOJB3YIOTCA reoCTalMOHAp-
Hbie CIlyTHHKH, COBMEIIEHHE CIIyXO0 GyleT HeBO3MOXKHO, TaK KaK OHO MOTPeOyeT Kak yMEHbIICHMs OTPaHHYECHHH 3. U. H. M.
CO CIIyTHMKA, TaK M IPHHATHS GOIBLIMX PaCCTOAHMIA U151 Pa3HOCA MEXJY NEPEAAOMUMY 3eMHBIMH CTAHIMAMHA W IPHEMHBIMU
cTasnuaMe (PHKCHPOBaHHOM CIyXKOBI.

B Apyrux yacTAX MHpa, [i€ TeOCTAlMOHAPHbie CIYTHUKH MCIIOIB3YIOTCS MeHee HWHTEHCHBHO, IOCTHJKHMBI MCHbIIHE
pacCTOAHUSA TPH pa3HOCeE.

4., KoopmuHaums 3eMHBIX CTaHIMiA, paGoraiommx B PH, ¢ Ha3eMHbIMH PaJMOpPENCHHLIMM CTAaHIHAMM

Heo6xoauMo paccMOTpeTh OOBUHbIE BHABI PAacHpOCTPAaHEHHS PaJMOBONH NPH KOOPAMHALMHM 3€MHBHIX CTaHLMI,
pabotaromux B PH, 1 Ha3eMHBIX pajMOpeJieiHBIX JIMHUH, a HMEHHO, B3aNMOACHCTBHE B YCJIOBUAX SACHOTO neba, moma (1),
M B3aMMOJECTBHE B ocaakax, moga (2).

Opnako HeoOX0IMMO MMETh B BHAY, UYTO KOOPAMHAUMOHHBIE DacCTOAHMA JJii 3€MHBIX CTAHILMHA ONpeAeNAIOTCA
CKOpee BO3JEHCTBHEM KpaTkoBpeMeHHO# momexu (0,01% BpeMeHM) BO BpeMsi aHOMAJbHBIX YCJIOBHi PacHpPOCTPaHCHMs,
4eM JOATOBpeMeHHOH (B Teuerme 20% BpeMeHHM). JTO NPOARIAETCA B OOJBIIMX KOOPAMHALMOHHHX PacCTOSHMAX.

s Moppt (1) ypoBeHb Momex B IUIOCKOCTH AYTH GOJILINOro Kpyra, COAEPXKAIIEro TOYKY NPHIEIMBAaHHHA, 6ynet
yMeHbIIEH TO KpaiiHeit Mepe Ha 22 AB myTeM yBeJwdeHHs yIjla MeCTa 3eMHOW CTaHLWH, paboraromeit B PH, ¢ 5°
1o 6Gonee uem 40°. Mo ApyrMM a3MMyTaM yMcHbIIeHHe OyZeT MeHbile, HO OHO OyJeT HauMHasi C MEHBIIETO HaYajib-
HOTO 3HAYEHUA YCHJICHMS AHTCHHBI.

IIna Moam (2) BLUMCJICHHsi Oojiee CHOXHBI, HO Ka49eCTBEHHO YMEHbIIEHHE B3aUMOJEHCTBASL MOJXET OBITh
NIOJly4eHO BCJIEACTBHE YMEHBIIEHHOTO OOIEro HCIOJb3yeMOro obbeMa aTMocdepH, YTO NOJyYaeTCcsi B pe3yJbTare
IOBBHILICHHUS! YIJIOB MecTa ¢ 5° no Gonee deM 40° s 3eMHEIX CTaHLMM, paboraonmx B PH.

5. PabGora 3emHbix cramumii B PH moa MeHbIIMMM YrjiaMH MeECTa

Ec/M NoJb30BaTe/M CETH 3aXOTAT BHEAPHTh pabory B PH pns semunx crammii ¢ MeHbmmamu (<< 40°) yrnamu
MecTa (Hanmpumep, Ha GoJiee BHICOKMX MIMPOTax), TO T€OMETPHUECKHE COOTHOMIEHMs IMOCJIECAOBATE/bHO CTAHOBATCA MeHee
6/1arONPUATHEIMM ¥ B K2X/IOM KOHKPETHOM CJIydae J0JUKHBL IIPOBOJMTBLCA CHEIMABHBIE HCCIIeI0BaHMS. ITO MOXET 0Ka3aThCH
NPaKTHYECKH OCYIECTBAMBIM, HO, KaK I0Ka3aHo Ha puc. 1| — 4, pacnipocTpaHenne pexuma pabotn B PH na 6oJiee BLICOKHE
IMPOTH HE JOJIKHO BH3HBATh AONOJHMTEJBHHX OFPAaHHYEHMH /Ui CTPaH, PacloJIOKeHHbIX Ha Gonee HM3KMX HHMPO-
TaX, eC/M HCIOJb3YIOTCA y3KUe JIydu.

6. 3aKkmoueHHe

BLIIEH3JI0KEHHOE ONpefeiAeT IyTH JUIi BHEAPEHHS peajM3yeMoro pexmma paborn B PH rakum cnoco6om,
OpH KOTOPOM 3HAYMTENLHO CHMXAeTcs oObeM TPYAHOCTEH COBMEIMIECHMS C HA3¢MHHIMH DafMOPesICAHBIMM JIMHASAMN.
IpeacTarnsercs, 90 Haubosiee GlAroNPHUATHHE reOMETPHYECKHE COOTHOMIEHHS, TOJIy4aeMble y 3eMHBIX CTaHIMA ¢ 60J1b-
MMM YDJIAMM MeCTa, YTO THIMYHO JUIA Y3KkX Jyueil (0OBIKHOBEHHO 2°) B CeT#X, OOCHyXHBAIOIMX CTPaHBI, Pacnoo-
JXeHHBe Ha mupoTax MeHee 40°, JAIOT BO3MOXKHOCTb COYETaTh ceTH, paGoraronme B.OH, HekoTOpHE HAIMOHAJBHEE H cy6pe-
rMOHaJLHHE ceTH, paborajomme B PH, M HaseMHHe paamopesnefiHbie CETH B TIoOpasfio OosbINeli CTENEeHW, YEM 3TO
BO3MOJXHO B CTpPaHaX, PacIiOJIOXEHHHX Ha Gosee BHICOKMX MMPOTAaX, B YacCTHOCTH, B T€X HacTAX Mupa, [ie MeHee
HAHTEHCHBHO HMCIOJBb3yeTCs TeoCTalMoHapHas opOuta. HeoGxomuMMH fJajbHeiimiMe MCCIEAOBaHMA CHCTEM, HCHOJB3YIO-
MMX MHWPOKHE JIy9H.
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PEKOMEHIALINA 406-5

MAKCHMAJIbHAA 3KBHUBAJIEHTHAS MU30TPOITHO U3JIVIAEMAS MOIIHOCTh NEPEJATYUKOB
PAJIMOPEJIEMHBIX CUCTEM NPAMOA BUJAUMOCTH, PABOTAIOIIUX B MOJIOCAX YACTOT,
HCMOJB3YEMBIX COBMECTHO C ®UKCHPOBAHHON CITYTHHUKOBOM CJIIY XXBOM

(Bompoch 32/4 u 17/9, UccnepoBatenbckas IIporpamma 17E/9)

(1966—1970—1974—1978—1982)
MKKP,

YUUTDBIBAA,

(@)  uro cucTeMbl (PMKCHPOBAHHON CIYTHHWKOBOM CIyXOB H pajMOpeNeiHbe CHCTeMb IPAMON BUAMMOCTH COBMECTHO
HCHOJIB3YIOT ONpefie/IeHHbiE€ MOJIOCH YacTOT B Auanma3oHe oT 1 xo mpmmepno 30 I'Tw,

(b)  uTO ;A TOrO, YTOOH M30EKATh 3HAUMTEILHBIX OMEX IIPH NPUEME PHEMHHKAMH KOCMHUECKO# CTaHIMM 6e3 upe3amep-
HHIX MOINHOCTEH NepeaTYMKOB 3eMHLIX CTAaHIMI, paboTalmmx B CHCTeMax (PUKCHPOBAHHOH CITyTHHKOBOH CJyXOHI,
H 0e3 MCHONB30BAHMA CIMIIKOM GONbIIMX aHTEHH, HEOGXOMMMO ONpEeNEeNUTh MAKCHMAJILHO JONYCTHMblE 3HAYEHHS DKBH-
BAJIEHTHOH M3OTPONHO H3JIy4yaeMOH MOIIHOCTH PafMOpEJIEHHbIX CHCTEM MPAMON BHAMMOCTH,

(¢)  uTO MaKCHMaJIBLHO ONMYCTHMBIE 3HAYEHHA H3JIY4aeMOH MOIIHOCTH AOJDKHBL OHTh TAKHMH, YTOOH He NPHILIOCH Haja-
raTh YPEe3MEPHBIX OTPaHHYEHHMH Ha pafiMOpeJIeiHble CHCTEMBbI MPAMON BHIMMOCTH,

(d) 4YTO XKEJIATECJIbHO, 4yToOH B pamlopenel‘imﬂx CHCTEMaX NPUMEHSUIMCh BbICOKOHANPaBJACHHBIC aHTCHHH,

(e)  9ro HeoOXOZMMO M30GeraTh OTHOCHTEJHHO NMOCTOSHHHX W3OGHTOUHHIX YPOBHEH IOMEX OT H3JIYYeHHI pafHOpeNei-
HBIX JIMHHH, HaMPaBJIeHHHX B CTOPOHY CIyTHUKOB (PMKCHPOBAHHOM CIYTHMKOBOM CyXOH H, B YaCTHOCTH, T€X, 9TO PacHOJIO-
JKeHh Ha TeOCTAaIMOHAPHOH CIYyTHHKOBOH opbuTe,

(63 YTO MPOEKTHPOBIIMK PajHOpeJICHHOH CHCTEMBI YacTO pacroJiaraeT CBoGOO BHOOpa NMpH NpPOKIajKe TPacC HOBHIX
cucTeM 0e3 Cepbe3HBX SKOHOMHYECKHMX HJIHM KaKMX-TMOO JAPYrux mocJiefcTBHii,

EAWMHOAVIIHO PEKOMEHAVET,

1. 9TO6H B TeX mosocax yactor * mexay 1 u 10 I'Tn, KOTOPHE COBMECTHO MCIOJb3YIOTCS CHCTEMaMH (bUKCHPOBAHHOM
CIOYTHUKOBOH CIYXOB M PaJuMOpe/ieHHBIMH CHCTEMAMM MPSAMOH BHAMMOCTH, BKJIOYAS NpHEM Ha KOCMHYECKOH CTaHIMHM:

1.1 MOIHOCTB, MIO/IBOAMMAs K BXO/Iy aHTEHHHI JIO00ro Iepe/laTIMKa pajMopeieiiHoil CucTeMbl, He npeBwmana + 13 aBBT;

1.2 MaKCHMaJIbHOe 3HAUY€HWE DKBHBAJIEHTHOH H3OTPONHO M3Jy4aeMOi MOINHOCTH JIOGOro mepejaTdMka Takoil pagmope-
JNIEAHOM CHCTEMBI HH B KO€M CJyuyae He mpeBHmano + 55 aBBrT;

1.3 MECTa PacCloJIOKEHUSA U1l HOBHIX NE€pPeJaloMMX CTAHLMH, PeaylM3yIOlUX MAKCHMAJIbHBE 3HAUYeHHA SKBHBAJICHTHOMH
H30TPOMHO M3MY4aeMOH MOLIHOCTH, NpeBHmanmme -+ 35 ABBT, HaCKOJBKO 3TO MPAaKTHYECKH BO3MOXKHO, BHIOMPAIMCDH
TakuMm 00pa3soM, YTOGLH HamlpaBieHHE MaKCHMAJIbHOTO M3JYYEHHS JMO060H AHTEHHH OTCTOSIO IO KpaitHe#l Mepe Ha
2° OT reoCTalMOHAPHOMN CIyTHUKOBOH OpOHMTHI;

1.3.1 ecm B XakoM-JuGO KOHKPETHOM .CJy4ae 3TO OKaXKETCH NPAaKTHYECKH HEBOSMOXHBIM, TO MaKCHMAib-
HBlE 3HAYCHWs SKBHUBAJICHTHOH H3OTPOMHO M3Jy4aeMOM MOINHOCTH Ui KaXJOTO HepellaTyMKa He AOJUKHBI Tpe-
BBINIATH:

li)36.l.l +47 aBBT gy nyya moGoi aHTEHHDbL, HanpaBJeHHOTo B mpeaenax 0,5° ot re€0CTalMOHAPHON CITyTHUKOBOMH
opOuTH;

1.3.1.2 ot + 47 no + 55 nBBT npu JMHEHHOM 3aBUCHMOCTH NO MIKaJe, BHpaXxeHHoi B AB (8 aB Ha yIJI0BO# rpaayc),
zulg Ayda moGOil aHTeHHB, HampaBAeHHOro B mpegeaax ot 0,5 10 1,5° or reocTrauMoHapHON CIyTHHKOBOM
opOuTHI;

* CoorsercTaylope MOJOCH YacCTOT AaHbi B PerjaMente pagMoCBs3u.
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1.4 B HOBBIX PajMOpPEJICHHBIX CHCTEMaX, MOCTPOEHHBIX Ha CYMECTBYIOIMX TPAccax *, MaKCHMaJ/IbHbie 3HAUYECHHS DKBH-
BaJICHTHOM HM3OTPONHO H3JIy4a€MOH MOIIHOCTH /I KaXJZOro nepelaTiMKa He JOJUKHB, HACKOJBbKO 3TO BO3MOKHO.
TPEBBILIATD:

y

1.4.1 + 47 pBBr pna sayya no06oii aHTeHHB, HampamieHHOTo B mpefgenax 0,5° oT mo6oil No3uuMM Ha reo-
CTalMOHAPHOM CITyTHWKOBOM OpOMTe, KOTOpasi Gbina 3asBJeHa B MEXIAYHapOAHOM TOPAAKE, MM, €CM 3TO INpaK-
THYECKH BO3MOXHO, OT N€OCTAlHOHAPHOM OpOMTH (CM. mpuMeuaHme 4);

14.2 ot + 47 po + 55 pBBrT 1pH JMHENHOI 3aBUCHMOCTH NO ImKaJe, BepaxeHHo! B AB (8 aB Ha yrioBoi rpaayc),
J1s Jiy4a i000M aHTeHHBI, HANIPaRJIEHHOTO B mipegenax ot 0,5 1o 1,5° or mo6oii mo3unmu Ha reoCTallMOHaPHOM CIIyTHH-
KOBO# opbuTe, KOTOpasi ObuUIa 3asiBjieHa B MEXAYHAPOJHOM IOPAAKE, MM, €CJM 3TO NMPaKTHYECKH BO3MOXKHO,
OT reocTalluOHapHOH opouTH (CM. mpumedanue 4);

2. uToObl B TeX mojocax 4acToT ** Mexay 10 m 15 I'Tn, KOTOpHE COBMECTHO MCIOJIL3YIOTCS CHCTeMaMH (BMKCHpO-
BaHHOW CITyTHHKOBOH CJyXOH M pajuOpe/ieHHHIMM CHCTEMaMH NPSMOA BHAMMOCTH, BKJIOYasl NPHEM Ha KOCMHMYECKOH
CTaHUMH:

2.1 MOIIHOCTb, MOABOAMMAs K BXOAY AaHTEHHH JOOGOro InepefaTYdKa pajMOPENIEHHOW CHCTEMH, He NpEBBIILIaga
+ 10 pBBrT;

2.2 MaKCHMaJIbHOE 3HaUeHHE SKBHBAJICHTHOH H30TPOIHOM HM3Jy4aeMOH MOMHOCTH Mo6oro mepefaTYMKa TaKOH paauo-
peJieiiHOH CHCTeMBl HHM B KOEM ciiyyae He mpeBbimano + 55 aBBr;

2.3  MecTa pacnoJIOXKEHHs JJis HOBHIX TepefaloliMX CTaHLMiA, PeaJM3yOMMX MAaKCHMMaJbHbie 3HAYCHHS SKBHBAJICHTHOM
M30TPOIHO M3Jy4aeMO# MOLIHOCTH, NMpeBmmaromme + 45 ABBT, HaCKOJBKO 3TO NPaKTHYECKH BO3MOJXKHO, BHIOMpaiMch
TakuM 00pa3oM, 4TOOB HampamRJeHWEe MAKCHMAJLHOTO H3IydeHMs mo6Oil aHTEHHM OTCTOMJIO 1O KpaiiHe Mepe Ha
1,5° oT reocTauMOHapHOM CIyTHMKOBOH OpOHMTHI;

3. 4ToOBl B TEX MOJOCAaX 4YacToT ** Buimie 15 I'Tw, KOTOpble COBMECTHO MCTIONB3YIOTCH CHCTeMaMM (PHKCHPOBAHHOM
CIIyTHMKOBOM CIyXObl M paamopesieiHBIMM CHCTEMAMH MPSMOH BHIMMOCTH, BKJIOYAs TPMEM Ha KOCMMUYECKOH CTaHLMH:

3.1 MOII{HOCTb, TIOIBOAMMAsH K BXOJy aHTEHHH JIOGOro mepefiaTiMKa paaMopeeilHOH CHCTEMBI, He npeBpimana + 10 gBBr;

3.2 MAaKCHMAJIbHOE 3HaYeHHE 3KBMBAJICHTHOH M3OTPOIHO M3JIy4aeMOM MOLIHOCTH JIOGOro mepefaTdMKa Takoi pagmope-
JICHHOW CHCTEMBI HM B KOEM CJIlyuyae He mpeBmmano + 55 aBBT;

3.3 He 6GbUIO OrpaHMYEeHMil HANpaBJEHMS MAaKCHMAJIBHOTO M3ydeHMs (CM. mpuMedanme 6).

IIpumenarue 1. — Tlpu pacuere yIyia Mexx/ly HalpaBJeHHEM IJIABHOTO JIy4a aHTEHHB HA3€MHOM CTAHLMM M HalpaBJeHHEM Ha
reOCTAalMOHAPHYI0 OPOMTY CJeAyeT NPMHMMATh BO BHMMaHWE BIMsAHME aTmocdepHoii pedpakimum (cM. OTuer 393).

Ilpumeuanue 2. — IPdeKTHBHOCTL NMPHEMHBLIX CTAaHIMII Ha3eMHBIX CHCTeM, paboTalOIMX B HOJOCAaX 4YacTOT Mexay 1
u 15 I'Tn, ucnose3yeMbIX Ha COBMECTHOH OCHOBE C KOCMMYECKMMH CHCTEMaMH (KOCMOC-3eMJisi), MOXKET OBITL MOBHIIIEHA,
€C/IM HE JONYyCKaTh HaNpaBIE€HWs IJIABHbIX JIyyeil MX aHTEHH Ha reOCTALMOHAPHYIO OPOMTY (IIPH YCJIOBHMH, UTO YyBCTBHTEJIb-
HOCTb 3THX CTaHIMK AOCTAaTOYHO BBHICOKA).

Ilpumenanue 3.— YcTaHOBIEHHBIE IIpeJiesIbi, IPMMEHMMBIE B COBMECTHO HCIIOJb3yeMBbIX II0JI0CAaX 4YaCTOT, YKa3aHBI
B Cratbe 27 Persamenra pagmocBsidzu (myHKTel 2502 —2511.2). MKKP mnpopo/smKaeT HMcClefOBaHHE ANAHHOIO BOIIPOCaA,
M 3T HMCCICAOBAHMA MOrYyT B Oyayimem npmBecTH K PeKOMeHJaliM, B KOTOPOH 3TH TNpejesbl 6yayT mepecmoTpe-
Hbl. B HacTosllce BpeMsi He MpeQjiaraeTcs HMKaKMX H3MEHEHHH K MpeAesiaM, yKa3aHHbIM B PersaMeHTe pafMoCBs3H.

ITpumeuanue 4. — Pabora paamopeJefiHON CHCTeMbl, IOCTPOEHHOH Ha CYLIECTBYIOMIEH Tpacce, C NMpEBHIIEHHEM IpPEEJIoB,
NpMBEICHHHX B MyHKTaXx 1.4.1 u 1.4.2, Mo)XeT BBHAY XapaKTEPHCTHK 3aTParMBa€MBIX HA3€MHBIX M KOCMMYECKHMX CHCTEM
BH3BaTh HEJKEJIATEJbHBE YPOBHM MOMEX I€0CTANMOHAPHOMY CIIyTHHKY, MO3HMIMsS KOTOpPOro Obijia 3asByieHa NOCJE Havasia
IKCIUTyaTalM¥ PafHopesIeiHOH CHCTEMBI; B 3TOM CJyyae Mephbl, MOIE Xaljde MPUHATHIO B OTHOMIEHHA 00enX cucTeM, C TeM
4TOObl YMEHLHIMTh TaKMe MOMEXH /0 YPOBH:A, KOTODHIH MOXET OHITh 0f06pEH 3aMHTEpeCOBAHHBIMM aJMWHMCTPALMSMH,
AOJUKHBE! OBITH ONpEAe/icHH TyTeM KOHCY/ILTALMii MEXIY 3THMH aJMHHACTDALMAMA.

IHpumeuanue 5. — BoimenpuBeaeHHble NpeAe]bl 1Jis mojoc yacToT Bumie 10 I'T'm Ao/XHBL, Kak mpaBuio, obecneudBaThb
aieKBaTHYI0 3amMTy LMGPOBBIX CHYTHUKOBBIX CHCTEM, HCHOJAL3yIOmMX 8-paspsaauyio UKM pas tenedomun (cm.
Otuer 790).

Hpumeuanue 6. — IlyHkr 2504.1 PernaMenTa pagnocBs3n 0GYCIORIMBAET, YTO TIOJOXKEHHS MyHKTa 2504, COOTBETCTBYIOLIME
OyHKTY 3.3, Bbillle, JO/DKHB MPUMEHATLCS A0 Tex mop, noka MKKP He pa3paboraer PekoMeBJalMIO B OTHOMIEHMH He06-
XOAMMOCTH OrpPaHHYEHMH B MOJIOCAaX YaCTOT, yKa3aHHBIX B myHKTe 2511 (monocm Beme 15 I'Tn); Bce cucTems,
BBeJicHHbIE B JeciicTBHe Tocae 1 suBapa 1982 roma, MOKHBI, HACKOJBKO 3TO MNPAaKTHYECKM BO3MOXHO, co6monaTs
moboe U3 ITMX OrpaHMYEHMA.

*  [Hna ueneit HacTosmei PekoMeHAalMH MOJ, CyINEecTBYIOIIEH TPaccoil nmoJpa3yMeBaeTCs Tpacca, 3al/laHMpOBaHHas A0 OKOHYAHMSA pa-
6ot X1 Ilnenapuoit Accambren MKKP (Ocso, 1966 r.) M BBegeHHas B 3KcIuyaTaumio go 1 susaps 1973 r.

**+ CoOTBETCTBYIOIIHE MOJIOCH YacTOT A3aHH B PernaMeHTe peAMOCBA3M.
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OTYET 790-1

3. 4.u. M. 1 IIPEJEJIBI MOIIHOCTH HA3EMHBIX PAJUOPEJIEMHBIX NEPEJATYHUKOB,
HCNOJb3YIOIIIUX COBMECTHO C IM®POBbIMH CITY THUKOBBIMA CUCTEMAMMU
MOJIOCHI YACTOT OT 11 10 14 I'Tp U OKOJIO 30 I'l'y,

(Bonpocu 32/4 u 17/9, Uccnenosatesmckasn Iporpamma 17E/9)

(1978—1982)

1. BseneHnue

CymecTByOmue npejesibi MOIHOCTH, HOABOAMMOMH K BXOAY AHTEHHH, U 3.M.M.M. Ha3€MHHX PaJMOPEJIEHHBIX CTaHUMA
B COBMECTHO MCHOJb3yeMHX mnosocax 4acToT or 11 g0 14 I'Tu u okono 30 I'T'uy Ha JMHMHM BBepX ObUIM NOMyYEHH
B OCHOBHOM Ha 6ase ucciiefioBaumii, mpejmoiaraBumx nepegauy ¢ nomompio UYM. B pannom OrtyeTe paccmaTpuBaercs
HMX IPAMEHUMOCTD K I (PPOBHIM CITyTHHUKOBBEIM CHCTEMaM, HCHOJIb3yomMM 4-¢da3Hyio @M. IIpuHATHE /IS JAHHOTO HCCJeI0Ba-
HHA MOJE/M CHYTHHKOBHX CHCTEM M IUIOTHOCTb PaCIOJIOKEHMA PagyopeliedHHX CTaHUM#A COBHAfAIOT C TeMH, KOTODHE
npeAnoJarajimch B NepBOHaAYaJIbHHX HccjefoBaHMaX ¢ UM.

2. OLneHKa ypoBHA NOIMYCTHMMO# NOMEXH B NMPHEMHUKE CITyTHHKA

B PexomeHpauuu 522 HOpMa Ha JOJTOBDEMEHHHIH NOKAa3aTesb KadecTBa JYIA TMIOTETHYECKOM 3TajoHHOH umdpo-
Boi nem (I'JL), no xoTopoii nepepaoTcA TeaedoHHNE cUrHaMH ¢ nomompbio UKM, cBoAMTCA K TOMY, 4TO Ha Buxoae I'IL]

K03 duMeHT OIMGOK He AOJIKEH MPEeBHMATb CPe/HEl 3a 10 MHHYT BeJIMUMHEH 10~% pas Gonee uem 20% BpeMeHH Jnoboro
MecHIa.

ITockoMbKy H3MEHEHHs1 BO BpEMEHH YPOBHEH NMOMeX OT Ha3eMHBIX MCTOYHMKOB, OCTYNIAIOIMX Ha JIAHAHM BBEPX Ha CITyT-
HHK, BEPOSATHO, OyAyT MaJibl, MCHOJIb3OBaHHE KDHTEPHA AOMYCTHMON TIOMEXH, OCHOBAHHOTO HAa 3TOM JIOJTOBPEMEHHOM
noka3aTeJie KauyeCTBa, SIBJIACTCA NpaBOMEPHHM. B cBA3M c aTEM 109, MomHOCTH myma, BH3HBAOMmEro KoddQHIMEHT
omm6ku 0 10~°, npHHATH B KavecTBe OLEHKM OrPAHMUEHMA AOMYCTMMBIX YPOBHEH NOMeX Ha CIlyTHHKE.

I.IeJIeC006p33HO TaKXe mnmoJjaraThb, 4TO BIIMSIHHE TIOMEX ABJIAETCA OTHOCHTENHHO HE3aBUCHMBIM OT CNEKTPaJIbHOIO
pacnpenesicHis MEmMaluero CHrHajyia, 4To mnpeacTaBasACT coboit CyIIIeCTBeHHHfI noKa3aTeJib B OTHOIMICHMH MOIIHOCTH
MEIMAKILIEro CHrHaJjJia, nonaJamiuero B nNoJjocy COOTBETCTBYIOIUENO INPpHCMHHKA.

PaccMOTpAM Tenepb CIYTHHKOBYIO CHCTEMY, HCHOJb3yomyio 4-dasuyio ®M/MJIBP u paboranomyio Ha CKOPOCTHX,
6m3kux k 120 M6ur/c (umpuna monoc uyactor 72 MIm). as Takoil CHCTEMH TpeGyeMoe OTHOMIEHHE CHMIHA/
myM (C/N) pns JOCTHXEHMA HA JIAHHM ko3¢ duumenTa ommbku 10 — NpH OOMYHHX YCJAOBHAX ODKCIUIyaTauMH MOpef-
OoJIaraeTcsi paBHHM IpuO/mM3uTesbHO 17 AB M He 3aBMCHT OT HCHOJNB3YEeMBX PpafMouacToT. CJeA0BaTeNIbHO, IPH
KpHTepHH, cocTaminsiomeM 109, myma, JONMyCTMMOE OTHOIIEHWE CHIHAJN/CyMMapHas Ha3eMHas MOMEXa JIOJUKHO OBbiTh
27 gB. O60CHOBaHHO NpeANIOIaras, 4TO AOMYCTHMas OMEXa JEJUTCSH MEX/Y JMHHSMH BBEPX M BHM3 NOPOBHY, IIPHXOIMM
K OTHOIIEHHMIO CHrHasI/Ha3eMHas nomexa (C/I,) ua smuuu BBepX, pasHomy 30 ab.

OueBH/IHO, YTO HMTOrOBBHIA YPDOBEHb NOMEXHM Ha BXOJl€é NPUEMHHMKA CIIyTHWKA 3aBHCHT OT YPOBHS CHMTHAJIa, KO-
TOPHIi, B CBOIO OYEPE/ib, 3aBHCHT OT pacHpe/ieJICHHs IHyMOB Ha JIMHUM BBepX. JIONMyCKy Ha JIMHMHM BBEPX, cocTampasiomemy 109,
OT CyMMAapHOro Imyma, COOTBETCTBYeT OTHomeHume curHan/mym (C/N,) 27 pB. CoorBercTByioume 3Hauenus C/N, na
JmEME BBepX A 20 u 409, cymmapHuX miymoB paBHbl 24 u 21 nB. KpoMe Toro, Ajis nIiyMOBO# TeMIepaTyphl CITy THUKOBOM
cucremol B 1000 K, xoropas cuMTaeTcs pa3yMHHM MHMHMMYMOM JUIi CHCTEM, JKCIUIyaTHPyEMHX B 0603puMoM 6ymymeM
Ha PacCMAaTPMBaEMHX YacCTOTaX, BXoAHOH miym (N ,) paseH kT B, kto B mosioce 72 MI'L] Bupasurcs yposuem — 120 aBBT.
Taxum o6pa3om, yposau curnana as 10, 20 u 40%, KOTMYCTHMBIX IYMOB HA JTHHUH BBEPX COCTABIAIOT —93, —96 1 —99 ABBT,
COOTBeTCTBEHHO. CliefioBaTe/IbHO, HCNIONB3ysA BesmunHy C/I,, paBHyo 30 B, monyunm, 4TO AOMYCTHMHE YPOBHH HOMEX
(1) pns Tpex papuaHTOB IUyMOB Ha JmHuH BBepX (10, 20 u 409, or cymmapHEX mrymoB) paBHe — 123, —126 1 —129 aBBr,
COOTBETCTBEHHO.

Hanee, Ha3eMHass @OMeXa, IOCTYHNAlOIas Ha BXOJA [PHEMHMKA COYTHHKA, MOXET OHRTb JBYX THIIOB —
npamas wu nenpamas. PaccMaTtpuBaemasi 3[eCh NpsiMasi TIOMeXa NOAPa3yMeBAaeT NMOMEXY OT paJHOpesICHHHX CTaHIMH,
HalpaBJeHHHIX Ha TeOCTAlMOHApHyI0 opbury B mpesenax 0,5°, Torja Kak HempsMmas NHoMeXa NOCTYHaeT OT pajMo-
PeJieHHHX CTaHIMIA, He HAOpPaBJCHHHX Ha IeOCTAlMOHAapHyl0 opOuty. IIpM nNpeanosoXeHHM, YTO AONYCTHMAs HOMeXa
Ha JIMHMM BBEpX AOJIXHA JEJIMTbCA MEXJAY NPAMOH M HENmpsIMOi NOMEXOH MOPOBHY, AONYCTHMHE YPOBHH [JIA KaX-
JOTO BHAAQ CTAaHOBATCA paBHEMH —126, —129 u —132 aBBT, COOTBETCTBEHHO, JJIA CHCTEM, HMMEIOLIMX HA JIMHAM
BBepX pacmpeaeneHue mymos 10, 20 u 409%,.
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MaKCHMAJLHO JONMYCTHMBbiC YPOBHM TEepefauy IJis PafHOpeNeAHbIX CTAHIHMA

MakcUMaJbHEE YPOBHH MOIIHOCTH PafiMopeJIeiHOM CTaHI|MHA, COOTBETCTBYIOUIME KPUTEPHIO NOMEXH, HPHBEACHHOMY

Buile, OpeAcTamieHH B Tabmauax I—III gy ABYX THIIOB NMPHEMHBIX CHYTHAKOBHX aHTEHH — C IOJHBIM HOKPHTHEM
BUAMMON 9acTH 3eMH ¥ ¢ y3KiM JydoM. [Ipu BHBO/Ie 3THX AaHHKIX GHUIM CAIE/IaHHE CJIeAyIOUIHE AONOTHATEBHHE IPEATIONO-
KEHMA:

3.1

3.2

Mpednonoxenusn, o6uwue dnn 11 u 30 I'ry

HpilMaﬂ moMexa Co34acTCs pa;mopenei&nunm CTAaHIIMAMH, HAXOAAIMUMHCA HAa TOPH30HTC BUTAMOCTH CITyTHHKA, TO €CTh
Ha Kpalo Jiyda aHTCHHB C MOJIHHIM INOKPHTHEM BH}IHMOﬁ yactd 3emum. B CJiydyae IIPHMCHCHHA aHTCHH C Y3KHM JIy4OM
npAMas noMexa BO3HHKAET OT pamlopenei’nmx CTaHlH]i:l, HaXOAAIIUXCA BHEC OCHOBHOIO Jryva.

Hemnpsimasi noMeXa BO3HHMKA€T OT PajHOPEeWHHIX CTAHIMH, HAXOASIIMXCS B TPEAENaX 30HH NMOKPHTHS CIYTHHKO-
BOTO JIyya.

AHTEHHA C IOJTHLIM HOKPHTHEM BHIMMO# JacTH 3eMuM uMeeT cpeatee ycuiaenue 18,5 B u ycunenmne Ha kpaio jyua 17 nB.

Yucio pajMOpeNeiHbX CTAHIMIA, HAXOAAIMXCA B NpeJe/aX 30Hbl MOKPHTHS AHTEHHH C Y3KMM JIyYOM, WPOMOPIHO-
HAJIbHO KBaApaTy IMPUHH JIyda.

Illupuna nyua B 1° u ycunenne B 43 AB njia aHTeHHB C y3KHM Jy4oM. ITpumeuanue.— Tak xaK ycCuieHHe aHTEHHH
06paTHO MPONOPLMOHANBHO KBAJAPATy MIMPHHEI JIyda H UHCJIO PagHOPECHHBIX CTAHIMH, HAXO/ASIMXCS B NIpeJeax Jy4a,
NpenoJaraeTc TakXe NPOMOPHMOHANLHRIM KBaJpaTy INWPHHH Jiyda, NPHEMJIEMBIA YPOBEHb MEpeAadd Al €lu-
HWYHOM CTAHIMH, HAXOAAMEHCS B Npejaeiax Jiyda, OTHOCHTEJBHO HE3aBHCHM OT MNPEANOJAaracéMOd IMPHHH JIyua.

CpezHee yCHieHHe CIYTHAKOBHX aHTCHH C y3KMM JIydOM B HalpaBNeHMM Ha FOPM3OHT CIyTHAKa — He Gonee 17 AB.
Cpennee yCHJIEHHE aHTEHH MEPEAAIOUIMX pajMOpENeiHHX CTAaHIMiA B HanpaBleHHM Ha COyTHMK paBHo —6 ab.

Iosspu3alMOHHas Pa3BsA3Ka AJI Ha3eMHHIX CTAHIHH, PaCHOJIOKEHHHX B IPE/ie/iaX 30HH MNOKPHTHS (HempsiMas mo-
Mexa), cocrasnser 3 ab.

Ionsipu3anMoHHas pa3BA3Ka Ui HA3eMHHX CTaHIMA, CO3JAIOIMX NPAMYIO IOMEXY, OTCYTCTBYET.

MaxkcuManbHasi 3. M. K. M. Ha3eMHOM craHumM cocTasiuseT E aBBT B KaXAOM pagMo4YacTOTHOM KaHajle. JTo —
napameTp, HeOOXOAMMBIA NMPH PaCCMOTPEHMH NPAMOM MOMEXH CIYTHAKOBOW CHCTEMe.

Cpenusas MomHocTh (P — 3) aBBT B KaXXA0M PafiMOYacTOTHOM KaHajleé Ha BXO/AE aHTCHHH HAa3¢MHOH CTaHUMH, rie
P aBBT — MakCHMANbHO AOIMYCTHMHIA BXOJHON ypOBEHb. ITO — MapaMeTp, HeOOXOMMMII NPH PaCCMOTPEHMH HEnps-
MOl TIOMEXH, MOCKOJIbKY YCHJIEHHE aHTEHHH Ha3€MHOH CTAHIMH BHE OCHOBHOIO Jiyda B 3HaUMTEJLHOW Mepe He 3aBM-
CHT OT YCWICHHsI B OCHOBHOM Jydue.

IllupyHa HOMOCH YacTOT PagMOpeEsIeHOro KaHana Ha yacrore 30 I'T'm moxer 6niTh 10 220 MTu.

B noJiocax gactoT okoJio 11 I'T'ii MOryT HCIO/Ib30BATLCS KaK IMMPOKOIIONIOCHBIE, TAK M Y3KOMOJOCHBIE CHCTEMBL. Y 3KOIO-
JIOCHBIE CHCTEMH Tepeiaul Ha HeGoJbinMe PaccTOsiHMA paboTaloT B THIIMYHOM Ciiydae mpuMepHO mpH 35 aBBT u He
O/BEPTalOTCS OrPAHMYEHMSIM B OTHOMIEHMHM HaNPaBJEHHA AHTECHHBHL. V3KOMOJOCHBIE CHCTEMH Mepefiaud Ha Golbimme
paccTosHua OyAyT, BEPOsITHEE BCETO, PaGoTaTh C GOMBIIMMM YPOBHSMM MOLIHOCTH M MOTYT OHITH IOABEPrHYTH -Orpa-
HMYEHHSIM B COOTBETCTBMH C NMyHKTOM 2503 PeriamMeHTa pajJHOCBSI3H.

]

Hpednonoxenusn 6 ornowenuu paborel 8 noaocax 4acror oxono 11 I'T'y

17 500 Ha3eMHHX CTaHIM, MCHIOJB3YIOLMX Te K€ HEeCyImue YacTOTH, YTO M CHYTHMKOBas ciayx06a, m Haxomsmmxcs
B NpeJie/laX MOJHONH BUAMMOM 30HH NMOKPHTHSA CIIyTHHKA, HO C aHTEHHaMH, HAaNPaBJCHHHIMM B CTOPOHYy OT CITyTHHKA
no KpaiiHeii mepe Ha 1,5°. DTO HNpEANONOKEHHE OCHOBAHO Ha Cpe/iHEH IUIOTHOCTH Pa3MEINEHMA pPajMOpeNeHHBIX
cranumii, cocramsiomeii npumepro 1 Ha 2500 km® HaceNeHHON 4YacTH 30HBI MOKPHTHA; AUIs HeJieil JaHHOTO pacueTa
3a HacCeJICHHYIO YacTh NPHHMMAETCHA OAHA NMATaA MOJHOH BHAMMON 30HBH MMOKPHITHA.

120 Ha3seMHHX CTaHLMI, MCMOAB3YIOIMX Te X€& HECymMe YacTOTH, YTO M CIHYTHHKOBaA cryx6a, ¥ HaXOAAMXCHA
B mpeAenax 1° 30HBI MOKPHITHMS AaHTEHH C Y3KHM JIy4OM, HO C aHTEHHAMM, HANPaBJACHHHMH B CTOPOHY OT CIyTHHKa
nmo KpaiiHeit Mepe Ha 1,5°. DTO NpeAfIONOXEHME OCHOBAHO Ha CpEJHEH IUIOTHOCTH Pa3MEMIECHUs PajMopesieHHBIX
cTaHIwii, cocTapmomeit 1 na 2500 k>

ToMBbKO OAHA Ha3eMHasi CTaHLMA, MCIONBL3YIOMAs TY Xe HECYI(yl0 YacTOTy, YTO M CIyTHMKOBas cJIyX0a, u Haxo-
AAINascAd Ha TOPU3OHTE OTHOCHTEJLHO CIyTHWKA, MMEET HalpaB/ieHHe Jiyya aHTeHHH B mpefenax 0,5° oT Hampas-
JIEHHMA Ha COyTHMK (cM. mpuaoxenue I).

OCHOBHHE NTOTEPH NEPEIaun B CBOGOAHOM MPOCTPAHCTBE MMEIOT cpefiHee 3Hadenne 205 aB M MaKCHMasbHOE 3HauYeHHE
206 nb.

3aryxaHue B aTMOCepe HpPU yIjle MECTa OKOJIO Hyis He Npesnmaer 5 aAB B Teuenme 6onee yem 209 Bpemenn
(sicHasi moroaa).

CpenHee 3aTyxaHMe B aTMocdepe INpH SICHOH Morofie cocTapiseT 2,5 AB NIpH pacCMOTPEHMH HETPAMONM MOMEXH,
JIeCTBYIOIEH Ha NPMEMHMK CIHyTHHKA C [MOJHOW BUAMMOM 30HW MOKPHTHA 3emiH (M3MEHEHME yIa MecTa OT
1,5 po 90°).
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3.3  IHpednonoxenus 6 oTHOweHruu paborel 6 nonocax uacror oxkono 30 I'Ty

— 5000 HaseMHBIX CTaHIMH, MCHONB3YIOMMX TE )K€ HECYIME 4aCTOTH, YTO M CIYTHHKOBas ciayx0a, M Haxomsmmmxcs
B NpeAesiax Jyya IDMPHHOM 1° CNYTHAKOBOH aHTEHHH, HO C AHTEHHAMH, HANPaBJEHHHIMH B CTOPOHY OT CIYTHHKA
1o Kpaiineii Mepe Ha 1,5°. DTo npeanosioXeHHe OCHOBAHO Ha CpeAHEN IUIOTHOCTH pa3MENICHHs pPaauopeJeHHBIX
CTaHLMI, cocTapsmomeil npuémsuressno 1 Ha 64 km.

—_— HpneM C 30HBH HOJIHOI'O HOKPHTHA BHAMMOM YacTH 3eMJIM Ha ITHX YacToTax COyTHMKaAMH HE HCHOJIb3YETCH.

—  UYucsno Ha3seMHBIX CTaHIMH, HCOOJNB3YIOIMMX Te Xe HeCYIMe YacCTOTH, YTO M CNyTHMKOBas CayX0a, M HaXOHAIMXCS
Ha TOPH30HTE OTHOCHTEJBLHO CHYTHHKA, HO C JlydaMM aHTEHH, HANPABJICHHHMHM B npeaeiax 0,5° OTHOCHTENBHO CHYT-
HHKa, cocTammieT 19 (cM. nmpuroxenne I).

— 3aryxanne B aTMocdepe NpH yIjie MeCTa OKOJIO HyiA He mpeBmmaer 12 aB B TeueHwe Gonee uem 20% BpemeHn.

— TloTepu mnepesaud B CBOGOAHOM TIPOCTPAHCTBE HMMEIOT cpeAHee 3HaueHne 214 aB M MaKCHMMajibHOE 3HaueHwe
215 aBb.

4.  TIipsamasn nomexa, co3JaBacMas pagHOpeJieiiHOlH CcTaHUMeH B OCHOBHOM Jiyde Y3KOHANpAaBICHHOH aHTEHHBI

AHa/M3, BHIIOJHEHHDBIH B MyHKTE 3, HE BKIIOYaJI YACTHBIH CJIydail, KOTAa CYIECTBYET NpsAMas IOMeXa OT paAuopeieii-
HOH CTaHLUMM B OCHOBHOM JIyde y3KOHANpPaBJIEHHOH CHYTHHMKOBOM IPHEMHOH aHTEHHH, HANPABJICHHOH Ha FOPU3OHT OTHOCH-
TEJILHO CHyTHWKA. MakCHMaJIbHO JOMyCTHMEE YPOBHH 3. H. M. M. PafiMOpPeJIeHHON CTAHUMM IIPH 3THX YCJIOBHSX IPUBEACHH
Ha puc. | pas cemeiicTBa JIydell y3KOHAaNpPaRIEHHOM aHTEHHH pa3HOM mMpMHH. IIpm mocTpoemmn puc. 1 B jmomon-
HEHHe K MPETIOJIOXEHHSM, NePeUNcICHHHM B Tabymue 1V, b caenann ciiefyiompe JONyIEHHS:

— Ha vacrote 30 I'T'y ToNbKO ofHa pagMoOpesieiiHasi CTaHLMS JaeT NPAMYIO NOMEXY 3TOro BHJA;

— B CJIyuae IpAMEHEHHs Y3KOHANPARIEHHOMN CIIYTHAKOBON aHTEHHH! YCHJICHHE B HATIPARJICHHH HA PaOPeISiHYI0 CTAHIMIO
B OCHOBHOM JIyie W BKIaJ B OPAMYI0O HOMeXy Ha 2 AB MeHbIe, YeM yCHJEHHEe NO OCH JIyya, TO €CThb I JIyda
mupuHOi 1° ono 6yaer pasmo 42,5 aB;

— Bech GIOAXET MOMEX Ha JIMHMM BBEDX NPEACTABNCH NPAMOH IOMEXOM, LOCKOJBKY HENPSIMHE MOMEXH HACTOJBKO
MaJIbl, YTO HMH MOXXHO HpeHeOpeub.

5. 3axkmoyeHHe

MakcHuMaIbHO JOMyCTHMas MOIHOCTSD, MOJlaBaeMasi K BXOAY aHTCHHB, M YPOBHM 3. H. H. M. paJiuopeJIeHHX CTaHIM
B COBMECTHO HCHOJIb3yeMHX HojyiocaX 4acToT oT 11 go 14 I'Ty u okono 30 I'Ty 6sUM PaCCMOTPEHH B KOHTEKCTE MOMEX
uM(POBHM CHYTHHKOBHM CHCTEMaM. Pe3ynbTaTh pacueToB Auana3oHa OPONOPLMIA IIyMa HA JMHHA BBepX B CHYTHMKOBHIX
cucreMax npuBeficHH B TaGmuax I—III, 3a mckmoueHHMeM Ciiyuasi, KOTjJia pajMopeJCiiHHE CTAaHIMM CO3[AI0T OpAMYIO
NOMEXY B Y3KOHANPaRICHHOM JIyye aHTEHHH CIyTHHKA. C yueToM Gosiee TOYHHIX yPOBHEH ISl KaXO# M3 ABYX YAaCTOTHHIX
NoJIoC MOIHOCTh P, mojaBaeMast K BXOJly aHTEHHH!, H NMPE/ENIB 3. H. M. M. Ha3eMHHX CTAHUMH JOJUKHH OHTb ClIeyIOmuMe:

P = 18 aBBT ¥ 5. 1. . M. = 59 n1BBT, KOrIa COBMECTHO HCIMOJb3yeMBbi€ 4aCTOTH HAXOAATCA B npepenax or 11
go 14 I'T’u, u

P =19 gBBr ¥ 3.u.1n.M. = 70 gBBT, Korma COBMECTHO MCHONb3yEMHE YacCTOTH HaXOAATCS BOMM3m 30 I'To.

TToCKOJIBKY peKOMEHIOBaHHHI YPOBEHbL MOIIHOCTH, IO/IaBAEMOM K BXO/AY aHTEHHH, M MpeJeH 3. H. H. M., yKa3aHHHE
B Pexomenpaupu 406 min papMopesieHHX CTaHIMMA, HCIOJB3YIOMMX STH YaCTOTH COBMECTHO CO CHYTHMKOBHIMH CHCTE-
Mamy, cocTasnsaoT 10 u 55 pBBT, COOTBETCTBEHHO, MOXKHO C/€JIaTh BHIBOJA O TOM, 4TO UM(POBHE CIYTHMKOBHE CHCTEMH,
pa6oraiompe B mosnocax gacror ot 11 go 14 I'Tu u oxono 30 I'Ty, AOCTATOYHO 33AIMINEHH.

AHa/mu3, NpHUBCJICHHBIH B NYHKTe 4, OTHOCHTCA K CJy4al0, KOI/la MMEET MECTO NpsMas NoMexa OT Ha3eMHOM
papmopeneiHO CTaHUMM, NMONAJAlOmasi B y3KOHaNPaRJIEHHYIO NPHEMHYI0 aHTEHHY CHyTHHKA, HANPARICHHYIO B CTOPOHY
TOPH30HTA.

PesysbTaTH 3TOr0 aHaqHM3a NOKa3HWBalOT, YTo Ha 4actoTe 11 I'T'm npsimMoe momajjaHMe CHrHajJa C 3. H. H. M.
55 nBBT B y3Kkmil Jlyd MOXET CO3/[aBaTh HOBHINECHHYIO NoMexy. OmHako B PeryiameHTe pafMOCBA3H PEKOMEHAYeTCH,
4TOOB aHTEHHW pagMOpesieiHBX CTaHImMi, paGoTalomMX B MonocaX wacror ot 10 go 15 I'Tn, He HaBOAWIMCH, IO Mepe
BO3MOXXHOCTH, B mpefenax +1,5° Ha reocTalMOHADHYIO ODOMTY, €CIM 5. M. M. M. DaZIHOpENICHHOH CTAHIMM NPEBHIIAET
45 nBBr. IpH 5. 1. 1. M. 45 fBBT npsiMas TOMeXa, NONAJAIOWAs B OCHOBHOM JIy4 y3KOHANPaRIEHHOH NPHEMHON aHTEHHH! B IO~
J0ce yacTor okosio 11 I'T, MoXeT GHITb AOMYCTAMOM )1 Y3KOHAaNpaBJIEHHBIX Jiydeil ¢ MMPHHON MeHee 1°. Ipn BeJMYHHAX
3. M. u. M. ot 35 10 45 aBBT nNpsiMas moMexa, MONA/AIOMas B OCHOBHOM JIy4, MOXET OHTBH AONMYCTHMOH MIA Y3KOHamnpas-
JIEHHHIX Jlydeit mmpuHOi ot 1 no 4°. Ha uwacrote 30 I'Tm moMexa AOMycTHMa [UIsi Y3KOHANPABJICHHKIX JIyuyeld C MIMPHHOM
meHee 0,5°.

OueBMpHO, YTO B HENAAX ONpeJEICHHS XXEJaeMOrO BJIMSHASN HA KPUTEPHH COBMECTHOTO MCHOJB30OBAHMS YaCTOT
V151 OTHOCHTENBHO PEAKOrO Ciyyasi IPUMEHEHU s IPHEMBOH CIyTHHKOBOH aHTEHHBI C Y3KHM JIy4YOM, HalpaRI€HHbIM Ha rOpH-
30HT, TpebyeTcsi AanbHeiliee MccaeAOBaHUe.



MaxcumanbHaA 3.M.1.M, paanopeneitHoi craHuun E (aBBT)
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WnpuHa nyya npuemHoit aHTeHHs! cnyTtHuka 6 (8 rpaaycax)

PHUCYHOK 1 — Maxcumanvras 3.uum. (E) nasemnoii paduopeneiinoii cranyuu, ne npeeuluiaoujas KpUtepus nomexu

24

0N npuemHOl GHTEHHBI CNYTHUKA ¢ wupunoi nyya 0, npu nanpaenenuu nyua Ha zOpu3OHT

Pacnipesenienne myMoB Ha JMHMM BBepx Ha uactore 30 I'T'm
Pacnpenenenne myMoB Ha JMHMM BBepX Ha uyactore 11 Ty

Ilpenen 3.u.M.M. cornmacHo myHKTY 2504 PernameHra pagMocBA3H s nojoc 4actor pmme 15 I'Tn (6e3 orpaHMuenwmit
HaBeJIeHAS )

IIpenen 3.u.u.M. cornacHo MyHKTY 2503 PersaMeHTa paauoCBA3M ISt CTAHLMIA C HaBeJEHHEM aHTEHHH B mpejenax * 1,5°
OTHOCHTEJIHO T'€OCTALMOHAPHOM OpOMTH B mosnocax yacror or 10 go 15 I'’'g

57
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IIpsiMas moMexa B JIy4€ Y3KOHANPABACHHOH MPHEMHOH aHTCHHH CITyTHHKA NPHBOAMT K BEPOSATHOMY COBMECTHOMY BO3-
HHKHOBEHHIO HECKOJIBKHMX PEIKMX COOHTHIL. DTa NoMeXa MOSIBIAETCS, B YaCTHOCTH, TOJIBKO TOTAA, KOTAA Y3KHMil JIyd HCIIONb-
syercs mpu MaiaoM yrie MecTa (<15°) ® korma BHYTPH 30HH TOKDHTHA 3aHTEHHAa MO KpaiiHeli Mepe OJHOro Ha3eM-
HOro MNepefaTdMKa HaNpaBJIeHa NPsiMO Ha coyTHMK. Ha cpeauux mmMpotax B 6O/JBIIMHCTBE CIIyuaeB HCHOJB3YIOTCH
y3KOHanpaB/JeHHHE JIyYd CIYTHAKA C ropasao 6onpmmMMM yrlaMM MecTa, TaK YTO NpPSMOE INONAJaHHE B JIyd HEBO3-
MOXHO. B 3THX CHTyalMsAX CYIIECTBEHHO NPOABAAETCS M30MPaTeNBHOCTL MPHEMHON aHTEHHH CHOyTHHKA. TeMm He MeHee,
Jia)ke B 3TOM DeNKOM CJjydae, KOrjia MMeeT MeCTO NpsAMas IMOoMEeXa, AOHNYCTHMBI YPOBEHb IMOMEXHM HE MpeBHILAETCS.

TABJIULA 1 — Pa6ora 6 nonoce uacror oxono 11 I'lTy
(ITonnoe nokpwitue 8udumoii uacru- 3emau)

UCTOYHHK MOMEXH

OpHa Ha3eMHas CTaHUMSA
C JIy4YOM aHTEHHHI,
HanpaBJEeHHHIM Ha CIyTHHK

17 500 Ha3zeMHHIX CTaHIMH
B Jlyye CIyTHHKA

Cpeanss MOLIHOCTH, NMOABOAMMAs K BXOJY aHTEHHH
KaxxJIo# paguopeeitHoi craHuuu (aBBt), Ha pagmo-
YaCTOTHHH KaHaJ P—3 —

MakcHMaZbHas 3.M.M.M. Ha3eMHOrO INepefaTYMKa
(aABBT) Ha pagMOYacCTOTHHIA KaHaj ) _ E

Cpeanee 3HayeHHe YCHIEHMs Ha3€MHOH aHTEHHH BHE
Jlyda B HanpaBjieHMH Ha coyTHMK (aB) —6 —_—

10 log (Ynucno HaseMHBHIX HEPENATIHKOB) 42,5 0

10 log (Yucao papMoyacTOTHHX KaHAJOB B IONOCE

72 MIu npu nepepave co cimyrHuka 120 M6ut/c) 3 3
OCHOBHHE NOTEPH MEPEAAYH B CBOGOAHOM NPOCTpaH-~

ctee (ab) 205 206
BaTyxande B atmocdepe, He NpPEBHILIAEMOE B Teye-

uue Gonee yem 209 Bpemenn (aB) 2,5 5
IoasipuzanuonHasa pa3ss3ka (AB) 3 0
Ycunenne aHTeHHH cnyTHuKa (ab) 18,5 17
MakcHMasbHasi MOIIHOCTb, OABOAMMAs K BXoxy aH- | 109 miymoB Ha smuuMu BBepX: + 29,5 —

TeHHn (P) OT pajmopenedHOM cTaHIMH, He NpeBbl- | 209 IyMOB Ha JMHHM BBEpX: + 26,5
mapomas ypoHs nomex (aBBr) B paguoyactorHoM | 409 miymoB ma JmHMM BBEpX: +23,5

KaHane
Makcumanbaas 3.4.u.M. (E) paguopeneiHOH CTaHIMH, — 109, mymoB Ha smHun BBEpX: + 65,0
He npeBHmaiomas ypoBHs nomex (aABBr ma paamo- 209, nymoB Ha JmHMH BBEpX: + 62,0

YaCTOTHHIN KaHaJT) 40%, myMoB Ha JiHuM BBEpX: + 59,0




TABJIMUA II — Pa6ora e nonoce wacror oxoao 11 I''y

OTtuer 790-1

(Ioxpuvitue y3xum aywom)

59

HMcTOUHHK TTOMEXH

120 Ha3eMHBIX CTaHLMH
B Jlyde CIYTHHKa

OpHa HazeMHasi CTaHUUA
C JIyUOM AHTEHHHI,
HaIMpaBJIEHHEIM Ha CIYTHHUK

Cpeauss MOIIHOCTb, MOABOAMMASN K BXOAY aHTEHHEI
Kaxpao# pamuopeseitHoit craHuun (ABBT), Ha paamo-

YaCTOTHRIK KaHaj P—3 —
MakcuMa/ibHasi 3.M.M.M. Ha3eMHOTO NepeZaTiMKa

(ABBT) Ha paaMoOYacTOTHBHIH KaHaJ — E
CpenHee 3HaYeHHE YCHJIEHHS HA3¢MHOW aHTEHHBI BHE

Jyya B HampaB/ieHHM Ha CIYTHHK (AB) —6 —
10 log (Yuca0 Ha3eMHBIX -[EPEAATYHKOB) 21,0 0
10 log (Yncao pagmoyacTOTHBIX KAHAJOB B ITOJIOCE

72 MI'u npu mepepaue co cmyrHuka 120 Méut/c) 3 3
OCHOBHBIE ITOTEPH NEpPeaayn B CBOGOAHOM npocTpaH-

ctBe (ab) 205 206
3aryxaHue B aTMOC(epe, He IpPeBLIIAEMOe B TeYeHHe

6onee uem 209 Bpemenn (aB) 0 5
ITonspusauuoHHaa pa3ea3ka (aB) 3 0
Ycunenue aHTeHHb cnyTHMKa (abB) 43 17

MaxkcuMasibHasi MOIHOCTb, TOABOAMMAs K BXOLY aH-
TeHHH (P) OT pagMopesieHOM CTaHUMH, HE IIpEBhI-
wampuias yposHs nomex (aBBr) B pagmouacToTHOM
KaHaJie

10% mwyMoB Ha nuHuUM BBepx: -+ 24,0
209% myMoB Ha JMHMM BBepX: + 21,0
40% wyMoB Ha JMHMM BBepX: + 18,0

MaxcumanbHas a.u.0.M. (E) paguopesieitHol cTaHUuH,
He NpeBbILIAlOWas ypoBHs noMex (aBBr Ha pagmo-
YaCTOTHEIN KaHaJ) i

109% wymoB Ha 1MHUM BBepX: + 65,0
20% wyMoB Ha JMHHMH BBEpX: + 62,0
40Y% wyMoB Ha JMHMHM BBEpX: + 59,0
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TABJUILIA III — Pa6ora e noaoce uacror oxoao 30 I'Ty

Oryer 790-1

(Iokpuitue y3kum aywom)

Hcrounuk nomexu

5000 HazeMHBIX CTaHLHMMH
B JIy4ye CIyTHHKa

19 HazeMHBIX CTaHLIMH
C JyYOM aHTEHHBI,
HaBEJEHHKIM Ha CIYTHHUK

CpeaHssi MOILIHOCTb, MOABOAMMAS K BXOAY AHTEHHHI |
KaxxJoy paguopeJeiinoit cranuuu (aBBT), Ha paguo-
YaCTOTHBIA KaHas

MakcuMasbHass 3.M.M.M. Ha3eMHOro nepegatryvka
(aBBT) Ha pagMo4YacTOTHHIA KaHasa

CpeaHee 3HaueHUe YCHJICHUS] Ha3eMHON aHTEHHBl BHe
Jly4a B HamnpaBJieHMM Ha cryTHMK (aB)

—6

10 log (Yucno HaseMHHIX INepeAaTYNKOB)

37

10 log (Yucno paamoyacTOTHBIX KaHaJOB B I10JOCE
72 MI'u mpu nepepade co cryThHmka 120 M6ur/c)

OCHOBHBIE NIOTEPU Iepefiaud B CBOGOJHOM MPOCTpaH-
ctee (ab)

215

3aTyxaHue B aTMocepe, He IpeBhIIaeMoe B TeYEHHE
Gonee uem 20% Bpemenu (aB)

12

INonspusauuonHas paseaska (ab)

Ycunenne aHteHHH cnyTHuka (aB)

43

17

MaxkcuMasbHasi MOILHOCTb, TIOABOAYMAS K BXOAY aH-
TeHHBl (P) OT paguopeseHHOM CTaHIAM, He IpEBbI-
warmouas yposHa nomex (aBBT) B paguoyacTOTHOM
KaHaJjie

10% wymoB Ha JuHMM BBepx: + 17,0
20% wyMoB Ha JMHMM BBepx: + 14,0
40% wymoB Ha JuHMM BBEpX: + 11,0

MaxkcuMmaibHas 3.u.4.M. (E) paguopereiHOM CTaHLIMH,
He MpeBplIalomas ypoBHs nomex (aBBT Ha paauo-
YaCTOTHHIA KaHal)

10% mymoB Ha uHUM BBepX: + 68,0
209% uwyMoB Ha JIMHHM BBEpX: + 65,0

. 409, wyMoB Ha JuHKK BBepX: + 62,0
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TABJIULIA IV — Pa6otra 6 norocax uactor oxono 11 u 30 I''y
(okpoltue y3xum aywom)

l'Ipxmaﬂ ToMexa — OoJHa M3 Ha3eMHBbIX CTaHuHﬁ, co3pamolas npsMyo MmoMexy,

HaXOOHUTCA B OCHOBHOM JIyué aHTE€HHbl CITyTHHUKA

HcToyHnk noMexu

Oﬂ,Ha Ha3€MHasl CTaHLMA, HAXOAAIASICA B OCHOBHOM JIyue CryTHHKa
M UMellas CBOIO aHTEHHY, HaBEACHHYIO Ha CIIyTHHMK

11 I'Ty 30 I'ry
MaxkcuManbHas 3.M.M.M. Ha3€MHOTO TepefaTuMKa
(oBBT Ha pagMoOYacTOTHBIA KaHaJ) E E
10 log (Yucao Ha3eMHBIX NMEPeJaTYHKOB B OCHOBHOM T
Jyye) 0 0
10 log (Yucio pagMoyacTOTHHIX KaHAJOB B MOJIOCE
72 MTI'u npu nepepave co cmyThHuka 120 M6ut/c) 3 -5
OCHOBHBbIE MOTEpH B CBOGOAHOM mpocTpaHcTBe (aB) 206 215
3aryxaHue B aTMocdepe, He MpEBbIIIAeMOe B TEUEHUE
Gonee uem 20% BpeMenn (aB) 5 12

YcuneHne aHTEHHB! CIlyTHUKA B HalpaB/ieHHM Ha Ha-
3€MHYIO CTaHLHMIO B OCHOBHOM Jyue (aB)

42,5—20 log 0, roe 8 — mmMpuHa AMAarpaMMel

HanpasB/ICHHOCTH aHTE€HHBI CITyTHHUKA

IMonsipusaunonnas pases3ka (ab) 0 0
MakcuManeHast 3.M.MM. Ha3eMHOH paaMOpeseitHo
CTaHLMHM, HE NMPEBHIAIOIIAS OTPAaHHYEHHA 110 MOMeXe CwM. puc. 1 Cwm. puc. 1

(oBBT Ha paaMOYaCTOTHBIN KaHaJ)

IMTPUJIOXEHUE 1

OLIEHKA MAKCHUMAJIBHOT'O YMCJIA PAIUOPEJENHBIX CTAHLIAN,

PABOTAIOIIIUX B INOJIOCAX YACTOT OKOJIO 11 M 30 I''y C BEPOSTHBIM

HABEJEHHUEM JIVUEA AHTEHH B IIPEJEJAX 0,5° OTHOCUTEJIbPHO
TFEOCTALITMOHAPHO OPBUTHI
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Ilnomwans mIapoBoro Imnosca 3eMJIH, B mnpeaesiax KOTOPOro YroJ MecCTa Ha AaHHBINH COYTHHMK JIEXXHUT B Ipeaesax

0,5°, paBHa

S=n-.d.]|

d = MaKCHMMaJIbHEI MaMeTp 30HEI MOKDPHITHA 3eMmM C reocTaloHapHoro cmyTHuka (12 600 xm);

| = pruHa nyru Ha nosepxuocTH 3emiu ¢ yrroM 0,5° OTHOCHTETBHO HeHtpa 3eMy = 55,5 KkM;

Torma § = & X 12 600 X 55,5 kM2

O6uraemas yacTb IUIOLIAAK waposoro mosca (npeanonaraerca 20%) S, cocraBnser

Uucno paauopesieiiHbIX CTAHLMIA, PACIIONOXEHHBIX HA 3TOM MOBE
IUIOTHOCTH B OAHY cTaHuMio Ha 2500 xm? = 175.

S,p=4,4 X10° xm?,

1)

pXHOCTH ¥ paGoTaloumx B nosoce okono 11 I'Tu, npu
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Ipu ycnoBuM Cay4yaifHOrO pacrpefie/leHHs a3MMYTAJIbHBIX HAIlPaBJIEHMH YMC/IO PafgMOPEEHHKIX CTAHLMI, HMeoumMX
HampaBjieHMe aHTeHH B npenenax 0,5° OTHOCHMTENPHO a3WMYTaJbHOIO MOJIOKEHHsS FeOCTalMOHAPHOTO CIyTHHKA, PaBHO:

1
360" X 175 =~ 0,5 (npunHuMaem 1).

Hapsigy ¢ aTuM, IPEANOarasl, YTo IIOTHOCTb Pa3MellieHHsl PafiiopesieHbIX CTaHIMit cocTaBaseT 1 Ha 64 km?, mory-
4aeM, YTO YUCIO CTaHUWH, paboTaommx B MoJoce 4YacToT oOKoo 30 I'TH M MMEOIIMX aHTEHHH!, HAINpaBJIeHHbIE
B npeaenax 0,5° OTHOCHTE/NbHO T'€OCTALMOHAPHOH OPOHTHI, paBHO

4AX10° 1
6a — < 360 ~ 1%

OTYET 1006 *

NPEAEJIBI 3.uuM. ®UKCUPOBAHHON CJIYXXBbI IJISl 3AIUUTHI ®UAEPHBIX JIMHUN
PAJHUOBEIIATEJIbHBIX CITYTHHUKOB HA YACTOTAX OKOJIO 18 I'T'y

(Bonpocht 32/4 u 17/9, Uccneposarenbckas IIporpamma 17E/9)
. (1986)

1. BBeneHue

Ilpemenst At 3. M. K. M. NEPEAATYMKOB (DUKCUPOBAHHON cayx6n (®C) manm B Pexomenmaumu 406. OnHako 3TH
npeAessl GbUIM BbIBEJEHH W3 YCJOBMS 3alIUThI (DMKCHPOBAaHHOMN CyTHUKOBOK cayx6m (®CC). B pesysnbraTte, Korpa
paccMaTpUBaeTCA 3alMTAa PafgMOBeLaTebHON CIyTHHKOBOM cayx6u (PCC), umeercs ocobasi He06X0AUMOCTL OFPaHUYMTH
B GoJbllleil CTeMeHM yXy/AuUleHHe KauecTBa (DMAEPHBIX JMHMI JUIA TOTO, YTOBGH CO3AaTh GOJBIUMIL 3amac KauecTBa s
JIMHUM BHHU3.

Texuuueckue mnapamerpn cucteM ®CC B nmanmaszose Beiue 15 I'Th CyIECTBEHHO OTJIMYAIOTCS OT MapaMeTpPOB
PCC. B cBa3u c 3TUM TpeOyercs MNPOBefeHHE OTAETBHOIO HCCJAENOBaHMS 3alUMTH (uaepHbX juuuii PCC. Brosse
BeposATHO, uto ®CC 6yayT Mchosb3oBaTh LUGPOBYIO MOAY/IALMIO, Torma Kak PCC 6ymyT ucmoapdoBate UM ¢ Gosee
Y3KMMH noJocamMu 4acToT. Kpome Ttoro, PCC TpebyeT 3amuThl OT MOMeX COOGCTBEHHHIX aHAJOTOBBIX TeJEBU3MOHHBIX
CHUTHa/oB, B TO Bpems kKak ®CC fo/kHa GbTh 3aluIleHa OT MoMeX HMUGPOBEIM MepeayaM.

2. JOImyCTHMbIE MIOMEXHM B CITyTHUKOBOM NPHEMHMKE

B Oruete IogroroBuresbHOro cobpanus K Kougepenunu (IICK) 1982 roma mo texuuueckuM ocHoBam aisi PAKP CAT-P2
NpeUIOKeHbl TeXHuYeckue mapameTpbl A PCC. OHM BKIIOYAlOT OTHOLUEHHME CHMIHAJI/IIYM IIPH 3aMMPAHUAX CUTHasa
(C/N),, paBHOe 14 gB. 9Ta BeJMUMHA BKJIIOYAET 3amac Ha 3amupanue 6,5 ab, KOTOpoe He HOJIKHO NPEBLIIIATLCHA B TEUEHHE
999, BpeMeHM XyAulero Mecsua. C/lieoBaTe/bHO, B YCIOBUAX SICHOrO HeGa BesmunHa (C/N),, paBHas 20,5 b, sBiasercs non-
HOHM 1eJIeBOif XapaKTePUCTUKOM, B KOTOPON JOJ/DKHO YYMTHIBAaTbCA BIMAHHE mMoMeX. Creayer moJjiaraTh, 4to momexd OC
6yayT MMeThb BMA ajJMTMBHOIO IUyMa, TaK Kak nudposas TesedoHuss umeer mymonomobuuii cnektp. Kpome Toro,
B Oruere IICK mnpepnaraercs, 4uTo0bl yXyAuIeHHEe, BHOCHMOE (MAEPHEIMM JMHHAMM B OOLIYIO BEJMUMHY, HE NpEBBIIIAJIO
0,5 nBb.

ITpeanosioXKuM, 4TO 3aMMpaHMsi Ha JIMHMAX BHH3 M BBEDX COBNAIM II0 BpeMEeHH U 4TO0 i 99% BpeMeHm
BEJMYMHA 3aMMpPaHMii Ha JMHUK BBepXx cocTtabiseT 10 aB. B pe3ysbTare oTHOmeHue curHaa/myM (C/N), Ha JMHMH BBEpX
B YCJIOBMSIX SICHOTO HeGa COCTaBJIAET:

(C/N), =145 + 9,1 + 10,0 = 33,6 aB
U oTHoweHue curHan/mym (C/N), Ha JMHMU BHU3 COCTABJIAET:

(C/N)y = 14,5 + 6,5 = 21,0 aB

* Hanubit OTueT KoXKeH ObiThb moBefeH Ao ceemenus 10 u 11-# UccrenosaTensckux Komuccnit.
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B o6uieM ciyyae COBMECTHOE MCIOJB30BaHME YaCTOT OCHOBHIBAETCS Ha MpPHMHIMIE, B COOTBETCTBMH C KOTOPHIM 00e
CJIyKObI, COBMECTHO MCMOJB3YIOLME IOJOCY HA PaBHONMPABHOH OCHOBE, MOTYT NPMHMMATh JOMYCTHMMBIE YPOBHM MOMEX.

JloruuHoO moJiaraTh, YTO B 3TOM CJy4ae AomycTMMas nmoMexa oT MC BHeceT yxyauenuwe A0 | AB Ha JMHMH BBEpX.
9TO mpuBefieT K AOMOIHATEILHOMY YXYAEHUIO B 061weM otHomwenuu (C/N),Toabko Ha 0,12 nB. Bxiag 1 AB Ha /vMHMM BBEpX
aHaJIOTMYeH BHILIEYKA3aHHBIM CJy4YasiM COBMeLleHHsi Mexay DC M ApyrMMH KOCMHYECKMMM CJIyXGaMu, 0coGEHHO BEImIE
15 I'Tu. O6umii Bkaag 0,12 gB sABjAseTCS HEOXHMAAHHO HM3KUM M HpUOIM3MTENILHO HA NMOPAAOK MEHbIle OOBIMHOTIO.
ITOT HeCYUIECTBEHHBIA BKJIAJ BHIXOAMT 3a PaMK{ NMPUHLMIA, B COOTBETCTBMH C KOTOPHM obumi npoekr PCC He mo/XeH
CTaBUTBbCS MOJ Yrpo3y, M MpEANoJaraeT, YyTo NpH APYTMX OOCTOATEJbCTBAX JAONOJHMTE/bHAs IOMEXa Ha JIMHMM BBEPX
MoXeT OHITb NpUEMIEMON.

TaxkuM 06pa3oM, [J1s MPUHATON MO/ AOIyCTUMAs [IOMeXa Ha JIMHMM BBEPX CO CTOPOHBI mepeaaTunkos MC Gyner:

(C/D, = (C/N), + 6 = 39,6 1B

MaJto BeposiTHO, 4TO6bI U3 061Iero Ko/M4ecTBa NepeAaTynkoB OC, HAXOAAUMXCS B 30HE BUAMMOCTH CO CIyTHUKA, GBI
HETMOCPEACTBEHHO BuAeH Gosiee ueM OAMH NMEepefaTUMK MM Y4TOOBI BKJIAZ OT OCTA/IbHEIX MEPEAaTIMKOB ObLT 3HAUMTENBHBIM,
B COOTBETCTBMH C 3TMM MHMHMMajbHasi HopMa (C/I), cocrasur 39,6 ab.

3. Pacyer (C/I), B CHyTHMKOBOM TNpHEMHHKe

B xauecTBe TMIMYHOTO 3HAUEHHS 3. M. M. M. [UIs MEPEAATUMKOB (ugepHbix auHui PCC B PajiioHe 2 Gbia mpuHATa
BesimuuHa 86 aBBr. Hcmonp3ys 3Ty umbpy M MaKCHMajbHbIA npefen 3. WM. u.M. 55 aBBT ans ogHOro Meluarouiero
nepegatunka @OC, MOXHO pPacCUHTaTb OTHOIIEHHWE CHIHAJ/TIOMeXa Ha BXOAE CIYTHMKOBOrO IpMeMHHMKa. PasHocTb
3. M. 4. M. JByXx mnepeaaTtunkoB — PCC u ®C — cocrasnser 31 B B noae3y nepematuuka PCC, u, yuuTeiBasi, 4TO
Tpacca curdaina OC NpoxXOaUT MO KacaTeJbHOH K MOBEPXHOCTH 3eMiM, MOJyuyaeM Ha Tpacce AOIMOJHHMTEJbHOE 3aTyXaHue
mo KpaitHeit Mepe 5 B n3-3a aTMocgepHOro MoIyIoWieH!s, BHOCUMOe B Memamowmuii curHan @OC, KOTOphId NpUHUMAETCS Ha
cinyTHuke. KpoMe TOro, MOXHO OXHMAATb JONOJHHUTENBHONW pa3BA3Ku B 3 AB CHrHaJIOB Ha BXOAE NPHEMHHMKA CIYTHHMKa
M3-3a MCII0JIb30BaHNS KPYroBO# I0/IApH3auuu Ha ¢uaepHbIX MuHuAX PCC n smHeliHo#M noaapu3auu B @C. U HakoHeL, OXHK-
pgaeTcs pa3Hula B 1 1B Mexay moTepsMM B CBOOOAHOM NPOCTPAHCTBe Ha Tpacce Memaroulero curxasa ®C u Ha Tpacce
dunepHoit auuaun PCC. CrenoBaTesbHO, MHHMUMaJbHOe 3HaueHue (C/I), paBHO:

(C/D) ,=31+5+3+1=40 1B

B peaysibTaTe B COOTBETCTBMM C TNOJOXEHHAMH PekoMeHmaimum 406 ajekBaTHas 3alliuTa OOecCIeYMBAeTCA IOJI-
HOCTBIO.

4, JonoJHUTeJIbHble UCTOYHUKM YMEHbIICHUSI MOMeX

BymsiHue nomex or nepeaatunkos OC 6yaeT, N0-BUANMOMY, HAMHOTO HH)KE BEJMUMHLI, PACCUMTAHHON B NMPEABIAYILIEM
pasfesne, o ceAyoUM npuurHaM. Bo-niepBrix, M06as pa3HOCTb IIMPHHLL MOJOCH B noas3y @OC 6yaer elle Gosbllle yMeHb-
math nomexun OC Ha auHusax PCC sBepx. Hampumep, ecim ®C 3aHMMaeT paauoyacToTHyn mHojocy 220 MI'm, To obec-
Ne4yuBaeTCs AONMOJHHUTENbHOE YMeHblIeHHe NMoMeXH Npubym3uTesbHo Ha 10 aB. JOMOJHMTE/bHOE yMEHBIIEHHE NOMEXH
Ha BXOJle KOCMHUYECKOM CTAaHLIMM MOXET TakXe MPOMCXOANTb M3-3a MPOCTPAHCTBEHHOM M3GUpaTe/bHOM aHTEHHBI, 0OCOGEHHO
Korja aHTeHHa juuuM BBepx PCC umeer Gosbmoi yron mecta. M HaxkoHew, paGora ¢ pasHeCEeHHBIM NMPHEMOM MM ¢ GoJiee
BBICOKMMH 3. HM.H. M. 1aA ¢uaepHux juHMA PCC B wpessx GoppObt ¢ ocnabieHmeM CHrHajJa B HOXKIe B palioHax
C CWIBHBIMH JOXKASMYM NPUBEAET TakXe K 00Jiee BHICOKMM OTHOLUEHMSAM CHTHaJ/IMoMexa.

5. 3akmoyeHue

CocywectsoBanue ¢puaepubix JuHui PCC ¢ GHKCHpOBaHHBIME CiTyX6aMu, HCHIOMB3YIOWIMUMU LHU(POBYIO MOAYIALMIO,
BO3MOJXXHO IIPH COO/IIOeHUM AEHCTBYIOLIET0 OPaHAYEHHA 3. K. K. M. B 55 1BBT B cooTBeTcTBHHM co CraTheit 27 Pernamenra pa-
ANOCBA3M. B HaMXyaumx ycioBusix mudpoBasi paguopeneiinas nepemaua ®OC Ha uacroTax okono 18 I'Tu, cosmaroumas
MOMEXM NMPHEMHUKY (DHUAEPHON JMHUM, GYAeT BHI3EIBAaTh MaKCHMasbHOe yxymmienne B 0,12 1B B HOMMHAJILHOM OTHOIIEHUH
C/N np¥ npueMe CUrHaJla BeLIATe/IbHOTO CITyTHHKA B COOTBETCTBUH ¢ ILnanom Paitona 2 (1983 r.). IIpu 5ToM npeanoaraercs,
4TO 3. H.H.M. ¢HuAepHOH JuHMM cocTamisseT 86 nBBT, HO He NMpMHMMalOTC BO BHMMaHMe Apyrve (PaKTODH, KOTOpHIE
Moriu 651 yMEHBIINTD BIMSHME HA3€MHOM TIOMEXH, TaKMe KaK IIPOCTPaHCTBEHHA S M30MpaTeIbHOCTE AHTEeHHB! (DMIEPHOlM JTMHUK
¥ YMEHbllIeHHEe CIEeKTPaJbHOM IIOTHOCTH MOLIHOCTH KM3-3a Pa3HOCTH B IUMPHHE IOJIOCH YAaCTOT KaHaMoB. Tak Kak BiAMsHME
Ha3eMHOH MOMEXM CUMTAETCS CYUIECTBEHHBIM,H YYMTEIBAs, YTO JIOMOJIHUTEIbHbIE (PaKTOPhl MOTYT elle YMEHbIUUTb MOMEXY,
AenaeTcs BEIBOA, YTO HeT HeOOXOAMMOCTH HMMETb OIPAHMYEHMS OTHOCHTEJHHO HAMPABJEHHS MAKCHMAIBLHOTO HM3JIyYeHHs
aHTEHH Ha3eMHBIX PafMOPesCHHbIX JIMHUM, MCIIOJB3YIOINMX IMGPOBYI0 MOAYAALMIO. HOMOJHMTEbHBIE (AaKTOPHI JOJIXKHBI
Tak)Ke OOEeCIeYMTb HEKOTOPOE YMEHbIUEHHE 3. M. M. M. (DHAEPHOH JMHMHM, KOTODOE MOIJIO OB OHITH CBfi3aHO ¢ ILiaHOM
¢dunepubix muuuit PajioHoB 1 m 3 6e3 npeBbleHMs] HECYIECTBEHHHIX NOMEX, PACCUMTAHHBIX BHIIIE, W IO-TIPEXHEMY
6e3 HeOGXOAMMOCTH OIPAaHUUEHHH OTHOCHTE/IHHO HAMPABJEHHS MAKCHMAJLHOTO M3JIyUeHWs aHTEHH HAa3eMHEIX paguopeseii-
HBIX JIMHHH.
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OTYET 393-3

NEPECEYEHUS AHTEHHBIX JIVYENA PAJIHUOPEJIEHBIX CUCTEM C OPBUTAMH,
UCMOJIb3YEMBIMU KOCMMYECKHMMU CTAHLIHUAMU ®UKCUPOBAHHOI CITYTHHMKOBOMN CJIVKEbI

(Bompocsr 32/4 u 17/9)
(1966—1970—1974—1978)

1. BBeneHue

Hanpasnenne aHTEHHBIX Jyyell paaMOpeNeHHBIX CHCTEM Ha M3JIyYeHMS OT CIIYTHMKOB CBSI3M TIe€OMETPHYECKH
Tpe/iCKa3yeMo, eC/M CIyTHUKM JBHXXYTCSH IO KPYroBHM OpGHMTaM, NPOEKUMH KOTOPHIX Ha MOBEPXHOCTb 3eMH MOBTOPSIIOTCSH
(cM. Otuer 206, mMyHKT 2.2), HO CTAaTUCTHUYECKHM MNPEACKA3yeMO TOJBKO AJIA HAKJOHHBIX KPYTOBHIX OPOMT ¢ mnpowu3-
BOJIbHBIMHM NepHofaMu. PasupoBaHHbIE CHUCTEMBl C MOBTOPAIOIMMMCSH TPOEKUMAMH OPGHMT CIyTHWKOB Ha MOBEPXHOCTh
3ewm MoryT GbITh MOCTPOEHH! TaK, YTOGH C/IEHOBaTh MO eNMHOM TPOEKLUUH, U WHTEPEC K TakMM CHCTEMaM BO3PaCTaer.
TeocTanpmoHapHble CIIYTHUKY PEACTABISAIOT 0COGHIA C/Iydal, IOCKOIBKY BKBATOP ABJIAETCA MPOEKLMEH ABHIKEHUS CIIyTHUKOB
Ha BCeX DKBaTODHAJIbHBIX OpOHTaX.

B mo6om Mecte Ha 3emsie, C KOTOPOTO MOXHO HabMIOAATH CIyTHUKHM C eAMHON MpOEKLHeN OpbuT Ha MOBEPXHOCTH
3emm, CrIyTHHKM (HETeOCTalMOHapHbe) OyAyT ABUraThCs Ha HeGOCBOME APYT 3a APYTOM MO (PMKCHPOBAHHOM Zyre OT OAHOTrO
Kpasi TOpPH3OHTa K Apyromy. KpoMe TOro, 3a MCKiIiOYeHHeM HAKIOHHBIX OPOMT, 3Ta Ayra He OyAeT 3aBHCETb OT AOATOTHI
U OyJeT CHMMeTpMYHO PacroJIoKeHa OTHOCHTEILHO OCH CeBep-IOT.

B nocnenyromux paspenax Hactosmero OTYeTa paccMAaTPUBAIOTCA YC/IOBHS HAIIPABJIEHUS AHTEHH OTHOCHTEIBHO Kpy-
TOBOM BKBaTOPHAJBHOW OpPOMTH (BKMOYass OCOGHIA Ciyuail, OTHOCSWMACH K OpOMTe IeOCTalMOHAPHOTO CIyTHHKA),
a TakXXe BEPOATHOCTb HAaNPaBJICHHS Ha HeC(hasMpOBaHHbIE CITYTHUKM (IIPH HECOBNAJAIOLWMX NPOEKUMSX ABHKEHHS CIIyTHAKA
Ha MOBEPXHOCTh 3eMJH).

Psp  agMWHMCTpalMii NpefOCTaBMIM HEKOTOPble CBENEHHS OTHOCHTEJNBHO HATPABICHHOCTH CyIIECTBYIOLMX
aHTEHH PajiHOpe/IeHLIX CHCTeM Ha OPGHMTY reoCTalMOHAPHOrO CryTHuKa. IToKa3aHo, YTO, XOTs O6LMil MPOLEHT aHTEHHbIX
Jlyuelf, MepeceKalolMX IeoCTalMOHAPHYI0 OpOHTY, COCTaBiseT mpuMepHO 2%, STOT NMPOLEHT GyAeT 3HAUMTEbHO BHIIIE,
€CJIM YIECTDb JIy', MPOCTHPAIOLIMACH A0 + 2° OTHOCHTEJILHO CBOEH OCH, H BaMsiHKe pecdpakiyu. [IpoBepka COOTBETCTBHS Cylie-
CTBYIOWMX pajuopeNedHbix CTaHumi Pexomenpauuu 406 MOKa3LIBaeT, YTO B HEKOTOPHIX CTPAaHAX IPOLEHT CTAHLMIA,
MMEIOLMX HalpaBIeHHe OCHOBHOTO JIy4a aHTEHHB! B MpejieNaX * 2° OTHOCHTE/BHO I€O0CTAallMOHAPHON OPOUTHI, COCTABASET
okosio 10%. Bonee TOro, HEBO3MOXKHO MPEANIOIOKHTD, UTO 3HAUMTEbHEIE CETMEHTE OPGHTH B TOGOM AMANAa30He TOJTOTHI
OyayT CBOGOAHE! OT OGJIyYeHHS aHTEHHAMH PaJMOpEsEHHBIX CHCTEM.

2, HekoTopbie XapaKTePHCTMKM aHTEHHBIX JydYell HA3EMHBLIX paIMOpeJeiiHbIX CHCTEM

B pazuopesieAHbIX CHCTEMaX NMpSMO# BMAMMOCTH HCIOJb3YIOTCS aHTEHHH C yCWIeHWeM nopsiaka 40 aB u LIMpH-
HOH JIyua 1O NOJNOBHHHOM MOIIHOCTH npumepHO 2°. B TpomochepHbiX cHCTEMax OGHLIYHO TIPUMEHSIIOTCS  aHTEHHEI
¢ GonpmmMM ycunenueM u Gonee ysaxumu syuamu, ckaxeM, 50 aB u 0,5°. B moGoM cilyyae HaKJOHEHHe TPacChi B Cpej-
HeMm Menee 0,5° u peaxo mpesmmaer 5°. Koraa Bce JIyun ¢ OTpULATETbHEIM HAKJIOHOM TAmaloT Ha 3emtio, HanpaBJIeHHs
Ha opbury Oyayr orcyTcTBOBaTb. IIpM HampaBIeHWM LEHTpa JydYell Ha FOPM3OHT BEPXHss MOJOBMHA JIyda MOXKET
GbITh HampaBneHa Ha opOuTy.

Ecim HCIIOJIb3YIOTCSI NMAaCCUBHBIE OTpa’kaTeJH, C/I€AyeT yUMTHIBATh IEepeJIMB H3JTyYeHHs.

ITockonbKy syum MAYT BAOIL 3EMIM M MEPECEKAIOT 3HAUMTENBHYIO TOJILY aTMOChEPHI, TIPH TOUHBIX pacueTax Hampas-
JICHHS C/IeAlyeT NPHHUMATb BO BHMMaHWe AUGDPAKUHMIO M pedpaKLHmIo.

3. HanpasieHHsi Ha KpyroBble 3KBaTOPHaJbHble OPGHTHI

W3 reoMeTpu# XOpOWIO HM3BECTHO, YTO a3MMYTAJbHHIA YroJ A(M3MepsieMulif 10 4acOBOW CTpeJiKe OT cesepa)
M yTOJ MeCTa CHyTHWKA, ABMIKYIIEroCsi M0 KPYroBON 3KBATOPHANBLHOM OpOHTE, MOrYT GBITH BHIPajkKeHh! Kak

A = arc tan (-tan A/sin @) %))

e=arc sin [(K cos ¢ cos A—1) / ;/K2+1—2K cos ¢ cos AJ, (2)

rae
K: orHomenue paguyca opburthl K paauycy 3emum;
¢: reorpadMyYecKast WIMPOTA HA3EMHOH CTAHIMM;

A:  pasHOCTb IO AO/NroTe MeXAY Ha3eMHOM CTaHIMEH M CIIYTHHKOM.
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Uckmouenne A U3 3THX ypaBHEHHMil NPUBOAWUT K BHIPAXKEHHIO

—_1 2 2
A— arc cos {[ tan e+ K /tan2e+(1—K— ) ] tan o } @)
1—K—

B ciyuae Heo6XOAMMOCTH IMyTeM DaCLIMPEHHS STOTO aHAJM3a MOTYT GHITh ONpeneseHbI a3UMYTH M YIJILI MeCTa
K J1060it cuCTEMe C HAaKJIOHHOM OpOHTOIM M eIMHOIM TpoeKIMe ABUKEHAS CIyTHMKA HA MOBEPXHOCTb 3€MJIM HAaHHON BBICOTHI,
HaKJIOHEHMsl M TOYKM IMepecevyeHus 3KBaTopa. OAHAaKO B TaKMX CHCTeMax HamnpaRieHMe Ha Op6uTy OymeT 3aBuceTb
OT INKPOTHl M AOJTOTHI Ha3eMHON CTaHLUHU.

OueBHAHO, UTO Ha aHTEHHY, HANPaBIEHHYIO Ha OPOUTY HEreOCTALMOHAPHOrO CIYTHUKA (MM Ha APYTYIO OPOHTY ¢ Takoi
e NPOEeKLWelt ABH)XEHHSI CIIyTHUKA Ha [IOBEPXHOCTh 3eM/m) , Gy ieT BO3/efiCTBOBaTh PEPLIBUCTOE U3Tyuerue. Ipu m CIyTHHU-~
KOB Ha KPYroBO# 3KBAaTOPHaJbHOH OpGMTe (OT/IMYalowIeics OT OPOMTHI reOCTALMOHAPHOTO CIyTHMKA) aHTEHHbI, MMEIOLIHE

IIMPUHY AMarpaMMbl § pajuaH U HanpaB/eHHble B CTOPOHY MOMeX, GYAyT MCNIHITHIBATH IIOMEXH B TeueHHe HEKOTOPOH
J0/I4 BPEMEHH, NPUGININTEILHO ONPEAETAEMOil BbIPaKEHHEM:

P=m 0/(2n). 4)

B ocofoM ciiyuae OpOMTHI reoCTallMOHAPHOTO CHOYTHMKAa P GyfeT PaBHO HYJIIO MM eZMHHIIE.

4. HecdasuposaHHbie CHCTEMBbI CITyTHHKOB

B aToM ciiyuae MOXHO BRIBECTH TOJBKO CPEAHIOI0 BEPOATHOCTb HANpaBleHMs HAa CHOYTHHK. Takum 06pasom,
W15l CUCTEMBI, UMeIoLIeit 72 OPGUT C OAMHAKOBOM BEICOTOH M OAMHAKOBEIM YIJIOM HAKJIOHEHMsI i, MOXXHO NOKa3aTh, UTO cpemHas
BEPOSITHOCTb HalPaBJI€HUA OIPEAENAETCS YPaBHEHMEM:

P=[mn 6/(@8 n cos ¥)] {arc cos [(sin(¥ —8/2))/sin i]— arc cos [(sin (¥4 0/2))/sin i]}, )

korma ¥ < (i—0/2)

H TOe
m: uYMCIO CIYTHUKOB Ha KaXXIOoi opOure;

W: mmMpyHA TOYKM IepecedeHHs Jyda aHTEHHH ¢ OpOGHTabHOM Ccpepoit.

Kax ykasaHo B paGore [Apemer u Kanmammuxos, 1974], B Goismmucrse ClyuaeB Ha NpaKTHKe, Korga i > 0,
PacyeTH MOTYT OBITh BHINOJHEHH! ¢ MOMOLIBIO hOPMYJIBI:

2
L ey M— )
8n y/sin® i—sin®¥

OTHocuTeNbHast ommGka B pacuetax mo ¢opmyne (6) He npepbuuaer 0,25% ommbox B pacuetax mno ¢op-
mysne (5).

[ 4acTHOro ciyyasi MONAPHON OPGUTHI { = 7/2 M NPUBEAEHHOE BhIlE BhIpaXeHHe MPUHUMAET BHL;

P=mn 92/ (87 cos ¥). @)

s. TeomeTpudecke COOTHOLLIEHMS MEXIY HaNpaBIeHMAMHM aHTEHH DaIMOpPENEHHBIX CHCTEM M opOMTOli reocraumo-
HapHOIO CITyTHHKA

PaccMoTpenne reocraloHapHO# OPGHTH MpeAcCTaBasieT 0COGYI0 BaXHOCTh He TOJBKO C TOYKM 3PEHHsS HANpaB-
JICHHS aHTEHH DajMOpeseHHBIX CHCTEM Ha JIyYM OT CIYTHMKOB, HO TaKXe B CBA3H C OTPaHMUCHHAMM, HaKJaapiBae-
MeMu PexoMmenpauueit 406 Ha HanpaBleHWs aHTEHH PaJyOpENCHHBIX CHCTEM, YTOGHI 3alIMTHTB IIPHEM, OCYUIECTBISEMBIM
TeOCTallMOHADHBIMH CITy THHKaMH.

VpapHenne (3) MoxeT GHITH MPEACTaBIEHO Kak

tan
A = arc cos P

(®)

tan [arc cos (K ' cos e)—e]
rae

A:  asMMyTaibHKI! yros (Wm ero fomosiHeHWe A0 360°), usMepseMbiit ¢ ora B CeBepHOM MoJIyLIapuy ¥ C ceBepa
B IOXxHOM mosiymapuy;

K: oTHomenve pamuyca opOMTHI K paauycy 3emum, NpeamosaraeMoe paBHeM 6,63;
€ TEeOMETPMUYECKMH YroJ MeCTa TOUKH Ha reoCTaLMOHApHO# opbure;
¢: LIMpPOTa Ha3eMHOH CTaHLHUH.
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Onist faHHOK MMPOTHI CTAaHLMK M AAHHOTO YIJla MeCTa 3HAaUeHMsI a3HMYTaJIbHOTO yI/ia A [JIsi ABYX TOYEK OPOUTHI H3Me-
pATCH ¢ 06eMX CTOPOH MepHAMaHa.

VpasHenne (8) HCIOIB30BaHO JJIs1 COCTABJIEHHS LIKAJIbI, IIPEACTABIEHHOM Ha puc. la un 1b c MOMOLIBIO KOTOPO MOXHO
ONpeje/UTh HalNpaBIeHHE [EOCTALMOHAPDHHIX OPOMT [ IMPOT NpHGIM3UTENBHO mexay 0 m 70°. B rabmuue I ganm
a3UMyTasibHble YIVIBl AJIA TOYEK OpOMTHI ¢ yraoM Mecta 0°.

5.1 Bnusnue armocgeproii peppaxyuu

OG6EIHO BIMAHME aTMOCQEPHOI pedPaKLMK NPOABAAETCS B TOM, 4TO JIy4 PaJMOBOJHOBOIO M3/YYeHHS. OTKJIOHSETCS
K 3eme; JyY aHTEHHbl PafiMOPENIEHHOM CHCTEMBI C YIJIOM MECTa € MOJXET JOCTHTHYTb CIyTHHKA C YIJIOM MeCTa e IpH

e=¢g—7,

rge e M g — anreGpanyeckue BEJMUMHB], a T — aBCOIIOTHOE 3HaueHHe NONPaBKH Ha pedpakiluio.

CreneHb OTKJIOHEHHMS Jyya 3aBUCUT OT KIMMATHYECKHX YCJIOBUI PETHOHA, B KOTOPOM PacloJIoXKeHa CTaHUus (MHAeKca
pedpakuuy, rpalueHTa HHAEKCa aTMOCHEPHON pedpaKkLUy M T. A.), BLICOTH], Ha KOTOPOM PacrojioXeHa CTaHLMs, ¥ epBoHa-
YaJbHOrO yria MecTa &; N3MEHEHHe T B 3aBUCHMOCTH OT & MPOMCXOAMT OCOGEHHO GRICTPO MpHM MasbiX OTPHIATEbHBIX
3HaYEHHUAX E.

3nauenMe T MoXeT GbiTh GOJblle HECKONBKMX AECATHIX IPajyca, B 3TO OCOGEHHO BaXKHO A/ CTaHUMI, Pacro-
JIOXEHHHMX B CPeJHMX M BHICOKMX LIMPOTaX, IAe HeOoJblIOE M3MEHEHME YIVIa MECTa IIPHBOAMT K 3HAUMTEJIbHBIM
U3MEHEHUSIM a3MMyTa MO OTHOIIEHHIO K JBYM COOTBETCTBYIOIIMM TOYKAaM Ha reoCTalMOHapHO# opburte. Kpome Toro, ata
NONpaBKa M3MEHSIETCHA BO BpDEMEHM B 3aBUCHMOCTH OT aTMOCGepHHIX yCa0BUiA, [J/Isi JaHHOM TOYKM IIMPOTH M I AaHHOTO
yI/Ia MeCTa a3uMyT K opOuTe GymeT H3MeHATBCA BO BPEMEHM B ONpeJe/IEHHOH YIJIOBOH 30He.

Toraa Kak cpefHss BeJMuMHa pedpakiuymn GyneT obecreuuBaTh CyLIECTBEHHYIO 3aINMTY, AU NpUMeHeHns PexoMmen-
Aauuu 406 c uenbio obecneueHus MOJMHON 3alIMTHI JKeJATENbHO PACCMOTPETb MAKCHMAJBHYIO M MHHUMAJIBHYIO BEJHUYMHY
u3rubaHus Jyya, yToObl ONpEAENUTh a3MMYThHl T'DAHHML, 3TOH YIJIOBOH 30HEL TO MOXET GHITh BHIMOJHEHO Ha CTaTHCTH-
ueckoi OcHOBe. LA ompefesieHHsi a3UMYTOB IPaHHIL] YIJIOBOH 30HBI Ha OCHOBE JKCTPEMajIbHEIX 3HAUEHHI YIJIOB MecTa

e, M e, MOXHO HCMO/b30BaTh PHC. la u 1b.

He Bcerna MOXHO JIETKO ONMpPeJE/UTh OTKJIOHEHHE T B 3aBUCHMOCTH OT KJIMMATHYECKUX YCJIOBHI, BEICOTH! PacIIOIOXKe-
HUsl CTaHUMK M yI'/1a MeCTa g€, MOCKOJbKY He BCcerga NMpMMEHHMO JOIYyLIeHWEe ITaJOHHOM aTMoCdeph! 3KCMOHEHLHAILHOTO
tuna (cm. Oruer 720), ¥ HUM B KOEM CJIyyae HeJb3s IIpeHeGperaTh BepOATHOCTbIO 06pPa3oBaHMsI aTMOC(EPHBIX BOJHOBOJIOB,
0CcOGEeHHO B ONpefie/IEHHbIX PailOHaX C JKapKMM MOPCKMM KiMMaToM. HekoTopas MHGbOpMauus mo aToil mpobieme copep-
xurcsa B Otuete 720.

Ecmn MoxeT GBITB NpMemseMa TMNOTETHUYECKas aTMOcepa SKCIOHEHIMANbHONO THNA M eCIM B3aMMOCBA3aHbI
TIpU3EeMHbIA HHAEKC pedpakumu N U rpafiueHT MHAEKca pedpakiuu N B mpegenax ot 0 go 1000 M, TO MOXHO PaCCUMTHI-
BaThb KpHBBIE TIONPaBKH T B 3aBUCMMOCTH OT yrja Mecra €. B Oruere 563 Ha puc. 4—7 paHa nonesHass MHGOpPMaLMs
0 3HaueHHsX AN, COOTBETCTBYIOMX Das/MYHBIM reorpaduyeckum 30Ham; B Orduere 238 maHH XapaKTepUCTHKH pa3-
JMYHBIX THUMOB KanMaTa. OmnpefesieHMe MaKCHMaJbHOH M MMHMMaJIbHOM IONMPAaBOK T, M T, SKBHBAJIEHTHO TOrAa OLEHKE
MaKCHMaJIbHBIX ¥ MHHMMaJbHbIX 3HaueHuit N (wmm AN) pis paccMaTpuBaeMOro KOHKPETHOrO CJIydast.

OuyeHb TPYAHO OLUEHHTb BJIMSHME BBHICOTHI PACTOJOXKEHWsI CTaHUMM. ECIM YIJIBI MecTa IONOXKHTEeNbHbE, TO PEAKO
7yy GHICTPO MPOXOAMT 4epe3 aTMOChEpy, OTKIOHEHHE T OTHOCHTENbHO HeGOMBLIOE M BIMSIHME BBICOTHI PACMOIOXKEHHS
CTaHUMM, BEPOATHO, yMeHbluaercsi. C ApYrod CTOPOHBI, €C/IM YIJIbI MeCTa OTpULATE]bHbIE, TO Jy4, NepeceKalomuii
TOPU3OHT, ABaXKAEl NPOXOAMT Yepe3 CaMble ILIOTHHIE CJOM aTMOcdephl; TaKUM 06pa30M, OTKJIOHEHHE T CTaHOBHTCS GoJee
3HAUMTE/JbHBIM M M3MEHEHHE €ro 3Ha4YeHMil B 3aBHCHMOCTH OT BBICOTHI NPM MOCTOSIHHOM YIJIE MECTa TaKXe, BEPOSTHO,
Gyner 3HaunTenpHO Gosbure., OZHAKO MOATBEPXIAIOMMX ITO TOYHBIX AAHHHIX HET.

Ao obecrnievennus 3alllUThl BO BCEX YCJIOBHSAX HCOGXOT.(HMO NpeaBapHUTEJbHO IMNPHUHATH CJACAYIOUIMEe IIpaBMJa:

5.1.1 BTex reorpacbnqecxnx 30HaX, rae HMEIOTCsI JaHHbIE O paCrIpOCTPaHeHHWH, KOTOPhIE JaAyT BO3MOXKHOCTb OIlpe-
JIEJIMTh CTENEHb OTKJIOHEHMU A Ha CTaTUCTUYECKOH OCHOBE, MAaKCMMaJIbHO€ OTKJIOHEHHE (Hanpumep, OTKJIOHEHHE, HE ITpe-
BBIIIA€MO€ B TEYCHHE 99,5% BpemeHu) H MHHHAMAaJIbHOC€ OTKJIOHCHHUE AOJ/IXKHBI BHIBOAMTBHCHA C IMOMOIIBIO 3THX AAHHBIX;

5.1.2 ecim TakMX JAaHHBIX HET, TO MOJXHO HCIOJb30BaTh CJEAYIOILYI0 ANMpOKCHMalMio. MOXXHO pacCUMTaTh
nmpefiesibHble 3HAUCHHA HWHAEKCAa pedpakLMM JJisi dKCIIOHEHUMAJbHONH 3TaJIOHHOH aTMochepnl Ha OCHOBE HMHAEKCA
pedpakuuu PagHOM3IydeHHst Ha ypoBHe Mops N, u rpaguenta AN (KoTopoe MOXHO HaliTH B TaGymuax BCeMMp-
HHX faHHbX). Ha puc. 1 m 2 B Oruere 563 MOXHO 3aMeTHTh, yTO 3HaueHuss N, Mexay 250 u 400
(4, coorerctBeHHO, AN Ha ypoBHe Mops Mexay —30 M —68) npemcTaBaMIOT COGOH MMHMMABHEIE
M MakCHMaJbHEe 3HauyeHus, Hanboslee XapaxkTepHble A1s GOMbIIEl YacTM MHpa B TedeHHe roja. YCTaHOBJIe-
HMEe OJTHX TIDEMEJIOB MO3BOJSET pPAaCcCYHTaTh KPMBEE JUIA T; H T, B 3aBUCHMOCTM OT YIJIa MeCTa
AHTEHHBl M BBHICOTbl CTaHUMM. Takue KpUBbIEe NPEACTaBJEHB Ha pHC. 2.
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TABJIMUA I — A3umyter npu yene mecta 0° Touexk Ha opbure 2e0CTARUOHAPHOZO CMYTHUKA

Iflupora AzumyT Miupora A3zumyT HInpora . A3uMyT
0,00 90,00 24,00 86,11 48,00 80,24
1,00 89,85 25,00 85,92 49,00 79,89
2,00 89,69 26,00 85,73 50,00 79,52
3,00 89,54 27,00 85,54 51,00 79,14
4,00 89,39 28,00 85,35 52,00 78,74
5,00 89,24 29,00 85,15 53,00 78,32
6,00 89,08 30,00 84,95 54,00 717,88
7,00 88,93 31,00 84,74 55,00 77,42
8,00 88,77 32,00 84,53 56,00 76,93
9,00 88,62 33,00 84,31 57,00 76,41

10,00 88,46 34,00 84,09 58,00 75,87
11,00 88,30 35,00 83,87 59,00 75,29
12,00 88,14 36,00 83,64 60,00 - 74,68
13,00 87,98 37,00 83,40 61,00 74,02
14,00 87,82 38,00 83,15 62,00 73,33
15,00 87,66 39,00 82,90 63,00 72,58
16,00 87,49 40,00 82,65 64,00 71,77
17,00 87,33 41,00 82,38 65,00 70,90
18,00 87,16 42,00 82,10 66,00 69,96
19,00 86,99 43,00 81,82 67,00 68,94
20,00 86,82 44,00 81,53 68,00 67,82
21,00 86,64 45,00 81,22 69,00 66,58
22,00 86,47 46,00 80,91 70,00 65,22
23,00 86,29 47,00 80,58

I pumeuanue.— A3umyThl (MM MX JonosHeHust a0 360°) paccuMTaHBl OTHOCHUTEJBHO MEpPUAMAHA
MecCTa PaclloJIOKEHMsi CTAaHLMU B HalpaBJIeHWH dKBaTopa (K lory B CeBepHOM MOJIyLIapUH, K CEBEPY
B KOXHOM nosywapum).
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MNonpaeka Ha pedpakumnio, Tmayx (rpaayce!)
(N, = 400, AN na yposHe MopA

=-30)
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PUCYHOK 2 — Honpasxa na pegppakyuio 01 yzaa mMecra &

h : BbICOTa aHTEHHBI Haj CpPeJHMM YPOBHEM Mops (XM)
N, ungexc pedpakunu (N eIMHHL), COOTBETCTBYIOLUMI BbICOTE A [VIsl AAHHOTO Tpefesa Ny

Ha ocuosanuu: CRPL Exponential Reference Atmosphere, Bean & Thayer, NBS Monograph 4,
U. S. Dept. of Commerce (1959)
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5.2 Yenosoe orkaonenue mexdy aywom amteHHbl U OpOUTOU 2e0CTAYUOHADHOZ0 CRYTHUKA

Koraa omnpezesieHa yriioBas 30Ha, yKa3blBaloIasi HAIPABJIEHUA aHTEHHbl TOYHO HA OPOMTY ((YHKUMA U3MEHEHUS BO
BpEMEHH BJIMSAHUsI pedpakuuu), K 06eMM TpaHML@M 3TON 30HBI AOJDKHO ObITh J0GABIEHO ONpPEAEIEHHOE a3MMYTasbHOE
OTKJIOHEHHE, YTOOHI yBEPEHHO ONPEAEIUTh JAHHOE YIJIOBOE OTKJIOHEHHE MEKAY HaNpaB/eHUeM Jiyuya aHTEHHbI pajuopesied oM
CTaHUMKM U OPOUTOM reoCTalMOHapHOTO CIyTHHUKA.

C noMowpio puc. 3 MOXHO OBICTPO ONPEJENMTb A3UMYTbl, KOTOPBIE MOTYT HAaXOOMTbCA B MpejesiaXx KpUTHYE-
CKOH 3OHBI VI MpPENJIOKEHHOM pafuopesIedHOW CTaHUMH C YIJIOM MecTa aHTeHHbl oT + 3° jmo — 1°, pacmosioxeH-
HOHM B perMoHax, rfie IPUMEHMMO JONyIeHHe IKCIOHEHIMaabHOU aTMocdeps npu Ny Mexay 250 u 400 (4, COOTBETCTBEHHO,
AN ua ypoBHe Mopsi mMexay —30 m —68). Ecau npemioxeHHbIi a3MMyT TPacChl HE PacIOJIOXEH MeXAY KpPUBbIMU
A u B, To 31eCch MOMeXHY He BO3HUKHYT U, cne,u.osa’renbﬂo 3TOT aanmy'r 6ymer leOBJIeTBOpHTeJIbeIM Kpussbie Ha puc. 3 moryT
HCIIONB30BAaThCA C TOYHOCTBIO MpUMepHO mo +0,5°. - - -

100°
260°
900
270° = 1B '
——
— ~ [} ——
. '\\ ~— ~ - \
800 \" ™~~~ < \
280 b
* ~
\ N

702 \ N

290 ‘\ \\

A3UMYT OT UCTUHHOTO ceBepa (t0XkHble WNpoTsi)
v OT ucTuHHoro tora (cesepHsbie wnpoTsl) (rpaayce:)

60
300° \\
50° ‘
310°g° 10° 20° 30° 40° 50° 60° 70°

WupoTa paauopeneiHoit ctaHuuun (rpaaycet)
PUCYHOK 3 — fuazpamma 3awurs 0ns a3umyros, KOTOpelx credyer udbezarb Ha paduopeneiiHblX CTAHYUSX

Kpusble A: pa3HeceHme 2° s yria Mecta + 3°, mpeanonaras T ., (No=250,AN Ha ypoBHe Mopst = —30, h=0)
B: pasHeceHme 2° s yrsia Mecta —1°, npeanosiaras T,,, (No=400.AN Ha ypoBHe Mopsi = —68, h = 1,5 kM)
C: yron Mecta 0°, pedppakumsi orcyrcTByeT (M3 Tabsuupt I)
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EciM npeiJjioJXKeHHBI a3UMYT Tpacchl NMonajaeT MeXJy KpuBsiMM A u B, u306pakeHHBIMH Ha puc. 3, WM ecim
HeoOXOMMO MCIO0Jb30BaThb APYrMe 3HaueHHss N, MM €C/AM NPEAJOKEHHbI Yrol MecTa He HaXOAUTCH Mexay -+ 3°
u —1°, Torga HeoGXOAMMO BBbINOJHUTH [OIOJHMTENbHLIE pacyeTbl. [IjIsi MHOrMX ClyyaeB, KOTOpble He OXBaThIBaeT
pHC. 3, MOXHO MCIOJIb30BaThb puc. 4, uroObl ONpEAEIUTL a3UMyTajbHble OTKJIOHEHHA Ha 0GeMX TpaHMIAX LieHTPaJbLHOM
yrioBoit 30Hel. KpuBble Xapakrepusyior samuty 0,5°, 1,5° u 2°, a fgpyrue 3HaueHUs: MOTYT ObiTb MHTEPHOJMPOBAHLI.
Kpussie A, B u C yka3mlBaloT OTKJOHEHHWE B HampaBJICHMM K Mepuauany, a kpusbie D, E u F — or Mepuauana.
Ipeanonarajgoch, YTO HAa3€MHBI T'OPU3OHT POBHBIA M MMEET TaKOH JKe yros MeCTa, KaKk y aHTEHHbI; TakuM obpasom,
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kpusble D, E u F napannenbHbl FOpM3OHTaJIbHON OCM Ha YPOBHe, cooTBeTcTBeHHO, 0,5° 1,5° M 2°.
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PUCYHOK 4 — Asumyranvuuie 3anacwl (6 epadycax) mexdy OCHOBHbIM HANPAGAEHUEM QHTEHHbL PaduUOpPeneiiHol CucTemvl
U Hanpasnenuem Ha OpOUTY 2e0CTAYUOHAPHOZO CRYTHUKA, NO36ONsIOUUe noaywuts 3awgury 0,5° 1,5° uau 2°

Kpusbie

B
C
.D:
E.
F

A

WupoTa (rpaaycsbt)

3amura 2°; K MepuauaHy
3amura 1,5°; Kk Mepuauany
sammTta 0,5°; K MepupuaHy
samura 0,5°; or MepuauaHa
samumTa 1,5°; or Mepuamana
3anmTa 2°; OT MepuauaHa
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Ipu rIaHUpOBaHMM HOBOTO yYacTKa PAagMOPENeHHOM CHCTEMBI MOXHO OBICTPO ONPEAENUTb CTENEHb OTpPaHUYEHUS
HaBe/ICHUsI ee aHTEHH B COOTBeTCTBUH ¢ Pexomenpanmeit 406 (cm. puc. 8). MoXxHO HcHosb30BaTh puC. 5 Aasa onpe-
JeJieHUs yrjia Mecta & Mepefaloiieil aHTeHHbI B 3aBUCMMOCTH OT DPa3HOCTH BBICOT Mepelsamlled ¥ MPHEMHON aHTEHH
U AAuHbI yuyacTka. OmpeaenuB NoONpaBKy Ha pedpakiyio B COOTBETCTBUM C MYHKTOM 5.1, MOXHO HCHOJB30BaTh puc. 1
AJ11 yCTAaHOBJIEHUS SKCTPEMaJIbHBIX a3MMYTOB YIJIOBOH 30HBI B 3aBHCHMMOCTH OT 3KCTPEMaJsIbHBIX YIJIOB MECTa €; U e,. Puc. 4
MOXKHO HCIOJIBb30BaTh Ul OINpPeJiesIeHMsI TaKOil II0JOCHl, KOTOpas AOJ/UKHa ObIThb H00GaBJe€Ha K LEHTPAJbHOMY a3HUMYTY
C TOil M APYroif CTOPOHBI AJISl TOJyYEHMS HEOOXOAMMOTO yrja 3aufdThl OPOUTHI.
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PUCYHOK 5 — Hanpaenenue anrenn (paduopeneiinvie cucremot)

A: 1 MunnupaguaH = 3,44 muHyTH Ayru = 0,0636 rpagyca B: paccTosiHMe MeXJAy CTaHUMSIMHU (KM)
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A3NMyTa/ibHasi MOJOCa (DAaKTMYECKHM 3aBUCHT OT WIMPOTHl PACTOJIOKEHMs CTAaHUMM M OT YIJa MECTa aHTEHHBI
BBINO/HSAS NepBOHAYAbHbIE PUOIU3UTEbHEIE PAcYeTHl /1A HYXHBIX YIJIOB MECTA, MOXHO HE YYMTBHIBAaTb BIMSHHE CaMOM
BeJMUMHb YIVIOB MECTa, TaK Kak Jobas ommOKa BC/E/CTBUE DTOTO OyleT upe3BblYaiiHO Maja 1O CPaBHEHHIO C MOMpaB-
KO¥i, KOTOpasi AOJUKHa GbITh BBe/IeHa VISt yueTa BIMsAHUs pedppakiyi. (ITO NPHBOMWUT K TOMY, UTO OPGHTA Ha KAKOM-TO y4acTKe
npubAMXKaeTcs K NPSMOH JTHHAH.)

OMHAKO eC/M MMEIOTCH KaKMe-TO COMHEHHs WM PacCMaTPHBAlOTCs 0cofble reorpaduyeckue yCioBus, HEOGXOAUMO
60Jiee AeTalbHOe M3ydYeHHE BIUSHUS TOPU30HTA, KOTOPOE ONMHMCHIBAETCS B CJEAYIOMIEM pa3jeJe. '

5.3 Hcnonv3osanue zpaduueckozo meroda dns 6oree deranbnozo onpedeneHus a3umyros, KOTopeix caedyer u3beears

C nomolIB0 IpadMueckoro MeToAa, omucaHHoro B padote [Gould, 1967], yunTbiBaeTcs BIMSHUE ($aKTHYECKOro
MECTHOrO TOPU30HTA. ANNPOKCUMALMsl OTPAaHMYMBAET €r0 NPMMEHEHHWe K CTaHLWMSIM, PacHoJIOXKEHHBIM Ha IIMPOTE HUXe
npumepHo 70°. TOYHOCThH ONpelesieHHsi a3UMyTa STHM METOIOM COCTAaBJIAET npubmsutensio 0,1° # Bblle, YeM Ui
MaJjlblX YIJIOB MecCTa.

MeToA, NPOMJUTIOCTPUPOBAHHHIA Ha pPHUC. 6, OCHOBAH Ha PacCMOTPEHMH KaXylledcs OpPOUTHI T€OCTALMOHAPHOTO
CIIyTHMKA C yYETOM BJIMAHUS pedPaKLyy, IIMPOTHI PACTIONOKEHHST HA3EMHON CTaHIMH, YIJIa MECTa aHTEHHbI M BIMHUS MECT-
HOTO ONTHYECKOro (peajbHOro) ropu3OHTa.

o
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PUCYHOK 6 — ITpumep ucnonv3osanus zpaguueckozo meroda
BricoTa pazuopesieHOM CTaHLMH: 1 KM
Iupora: 60°
Vron mecra &: —0,25°
A: MakcuMasbHas pedpakumsa D: sTanoHHBii asumyt 74,68° (u3 TaGmuupr I)
B: MunumasibHas pedpakuus E: Bepxumii mpezmen 74,68°+ 4,1°=78,78°
C: 6e3 pedpakuun F: muxuumit npeaen 74,68°—3,3°=71,38°

Hopsdox onpedenenusn:

1. TlocTpouTs MPOEKIHIO OPOUTEL, IIPOBE/s JIMHHMIO MEX/Y LIEHTPOM rpaduKa W WHPOTOH PACIIONIOKEHUS
paauopeneiHON CTaHIMH.

2. TpoBecTH rOPU3OHTANbHYIO JMHMIO Ha YPOBHE IIpEAJIaraeMoro yria MecTa Jy4a aHTeHHbI.

3. INoaHATL BTy NpoeKUMIo ¢ yuyeToM pedpaxumy. IlocTpoiite KpUBbIe AJIsi OKHAAEMBIX MHMHHMMaJIbHOH

¥ MaKCHMaJIbHOH pedpakuui. :

N306pa3uTh ONTHYECKHI TOPU3OHT AJIs HyXKHOTO paioHa. ‘

5. C NOMOIIBIO TPAHCHIOPTHPA WK JIMHEHKM HAaWTH JBEe TOYKHM HA JMHUM BO3BBHIUIEHHSA JIy4Ya, KOTOpbIE
OTCTOAT Ha ABa Ipajyca OT GMXKAMMMX TOYEK HAKTOHHOM TIPOEKLHHM OpOMTEI Ha TOM ee ydacTKe,
KOTOPLI HaXOAMTCH HaJ ONTHYECKMM I'OPH3OHTOM. .

&
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UToGbl MOCTPOMTh KaXymiyiocst (IIOABEPXKEHHYIO pedpakuui) OPOUTY, HEOBXOAMMO MOTHATH MPOEKLMIO reoMeTpH-
YecKoi OpOMTHI B KaX[OH TOUKE HA BEJMYMHY T, KOTOPas 3aBHCHT OT Yrja MeCTa reoMeTPNuecKOl OpOUTBI M BHICOTHI
CTaHLWH, KaK MOKAa3aHO Ha PUC. 7. ITOT PUCYHOK MOCTPOEH Ha OCHOBE PUC. 2 C MOMOILBIO ypaBHeHHA (9), clemoBaTe/NBbHO,
OTrpaHWYeHUs, NPUBEJAEHHbIE B KOHLE MyHKTa 5.1, TakXe IPUMEHHUMBI K pHC. 7.
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PUCYHOK 7 — Ilonpasxa na pegpaxyurw 0is yena e

h : BHICOTa aHTEHHHI Hajl CPESHMM YPOBHeM MoOpSA (KM)
N nupexc pedpakuun (N eguHum), COOTBETCTBYIOIIMI BBICOTE A IS JAHHOIO npegena N,

Ha ocnosammu CRPL Exponential Reference Atmosphere, Bean & Thayer, NBS Monograph 4, U.S. Depart. of Commerce, 1959



76 OTtyer 393-3

JlaHHBIA METOJ MOXXHO 0000MTHL CleaymuM 06pa3om:

5.3.1 Ha puc. 6 npoBeauTe NPSMYIO JUHUIO Yepe3 HauyaJI0 KOOPAMHAT M TOYKY, COOTBETCTBYIOLIYIO IIHPOTE OIpelesie HHOM
cranuuu. (ITpu 3TOM nogpasyMeBaeTcst npubMKeHHOE H300pakeHHe OPOUTEH B BUAE IPSIMO IMHUM [UIst JAHHOTO HeGO0IbIIOro
paiioHa.) DTaJIOHHBIA a3UMyT (0° Ha puc. 6) 1A HyJeBOrO TeOMETPHMYECKOTO yIVIa MecTa NpUBOAMTCA B Tabmmue I
uaM Ha puc. la wam 1b.

5.3.2 TlposeauTe rOPpU3OHTAJIBHYIO JHHUIO, COOTBETCTBYIOILYIO YIJIy MECTA £, INIAHUPYEMOMY ISl aHTEHHBL. DTOT YTOJ MOXET
GBITH OIpPEJE/IEH C MOMOLIBIO pHC. 5.

5.3.3 IlogHUMMTE NpPOEKIMIO TEOMETPUUYECKOM OPOMTH B KaXXIOM TOUKE Ha BeJMUMHY T (KOTOpDasi 3aBHCHUT OT €), YToObI
YY4eCTh 0)KMAaEMble MUHUMAJIBHYIO U MAKCUMaJIbHYIO pedpaKiu. DTO 03HAYaeT, 4TO GYAYT MOCTPOEHDI IBE HOBBIE IPOEKLMH
OJHA COOTBETCTBYET MMHHMAJIbHOMY OTKJIOHEHHIO Jyya, a ApYyrasi — MaKCHMaJIbHOMY.

5.3.4 TIpoBeguTe JMHUIO MECTHOTO TOPHU30HTa B palioHe HYJ)XHOr0 as3uMyTa. s mpelBapUTENIbHBIX HCCJEOBAHUMU
METOJ, MOXeT ObITh YNPOLIEH MyTeM 3aMeHbl JMHUM PEAIbHOTO MECTHOTO FOPM30HTA Ha JMHMIO CPeIHEro NpubIM3UTeILHOTO
rOpU30HTA.

5.3.5 MWcnosnp3ys TPaHCIIOPTHP, NPOBEAUTE PaaAyC MO yIyioM 2° M HaliiuTe HAa MPAMOM JMHUM, 0003HAYAIOWIEH TTOCTOSHHBIA
YroJl MECTAa aHTEHHBI, LIEHTP OKPY)XHOCTH, KacaTeJbHON K MPOEKIUH, COOTBETCTBYIOIIEH MUHUMa/JIbHOMY OTKJIOHEHHUIO; TAKHUM
06pa3oM ompeaessieM OOUH W3 MPEAeJoB a3uMyTa. OTHUMHTE 3TO OTKJIOHEHHE a3UMyTa OT LEHTPAJbHOrO a3uMYTa,
onpeneaeHHoro no Tabmuue I wim mo puc. la u 1b.

AHasoruuHpIM 00pa3oM Ha NPAMON JIMHMM, 0003HayalolIeli MOCTOSHHBIA YroJ MECTa aHTEHHbl, HAaWJMTE LEHTP BTOPOM
OKDY)XHOCTH TaK, 4TOOBl GnuXKajillasi TOUKAa e€e INepeceYeHHsi C NMPOeKUMed MaKCHMAJIbHOTO OTKJIOHEHMS HAXOJMJIach
Hajl TOPU3OHTOM; TaKMM 00pa30M ompefessieM BTOPOH Mpenes a3uMyTa. [IpubaBbTe 3TO OTKJIOHEHHE a3UMYTa K LEHTPAJb-

HOMY a3UMYTY.

5.3.6 Takoe rpaduuecKkoe MOCTPOSHNE MOJKET TAaKXKe MCIOJb30BaThCA Uil HAXOXAEHHA (PaKTHUECKOro yrjoBOro pasHoca
MeXJy CYLIECTBYIOIUMM a3MMyTOM aHTEHHBI M OPOUTOM; 3T0 OyHeT MOKa3aHUE TPAHCIOPTHPA, COOTBETCTBYIOLIEE CaMOMY
KOPOTKOMY DAcCCTOSIHHIO MEXAY TOYKOHW HANpaBJeHHsl aHTEHHbI, HAXOAfALIEHCS Ha JIMHMM, ODO3HAvYaIOWEeHd Yroa Mecrta
Jlyda aHTEHHBI €, U OJMKafIuei Mpoekuxed opOUTH. 3aTeM MOXXHO HCIOJB30BaTh PUC. 8 /ISl ONpPENEeNIEHHsT MaKCMMAaJIbHOM
HU3JIy4aeMOi MOIIHOCTH, AONyCKaeMON B COOTBeTCTBHU ¢ Pexomenpaumeir 406.
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54 Ananuruuecxue metodul

Ana cTaHLMiA, PaclOJIOXEHHBHX Ha muporax Mexay 70 u 81° (rpaHuua 30HEI, ITOKPHIBAEMOM Ie€OCTALMOHAPHBIM
CIIyTHUKOM), pa3/inyHble rpacduyeckve ammpoKCHMMAallMM Y)XKe He NPUMEHMMBbI M JOJKHbI MCHOJIb30BATHCSA aHaJMTHYECKUE
MeTogpl. Takue MeTOAB! IMOJE3HbI A/ GHICTPOrO MCCNEAOBaHMs GOJBIIOTO YMCJA PaAMOpPENEHHBIX CTAHIMMN, TOCKONBKY
OHHU OYEHb YANOHBI /ISl HCIOJIb30BaHUA KOMNbIOTEPOB. OfIMH U3 TAaKUX METOAOB ONMCAaH B cTaThe [Lundgren u May, 1969].

Ecnu n3BecTHO pacmpeje/ieHue MHAEKCa pedpaKuuM, TO C NMOMOIIbIO aHAJMTHYECKOTO METOJa, OMMCAHHOTO B JIOKY-
mente [MKKP, 1966-69], MoryT ObITh TakxKe ONpe/esieHb! a3MMyTabHble HANpaBJIEHHSA, KOTOPHLIX CJaeayeT n3GeraTs. Takue
pacyeTs! AAIOT PsA TabmL, IpeJCTaBIAIOIIMX 3aBUCMMOCTD a3MMYTAJIbHBIX HANPaBJIEHHH, KOTOPHIX C/eyeT u3berats, OT LiH-
POTHl pafMOpeseliHOM CTAHLMH W yrjla MecTa Jyda ee aHTeHHb. Ilpumep Takux TaOJuu INPUBESEH B AOKYMEHTE
[MKKP, 1966-69]. Otu Tabmus 06serdailoT paboTy MO HaXOXAEHHMIO HalpaBJEHHH JIyuell paJMODeseiHbIX CTaHIM
Ha reoCTalMOHAPHYI0 OpouTy.

Pspom agMuHuCTpalmil pa3paGoTanbl KoMnbioTepHble porpammel [FCC, 1972; CNET, 1973]. 3Tu nporpaMMsI I03B0-
JIAIOT PAacCYMTATh HANpPaBJIEHUs, KOTOPBIX CJeAyeT u30eraTb, M yrol MeXJy HAIpaBIEHMEM IJIABHOTO JIyuya AHTEHHBI
Ha3eMHON paAMOpeeHHOM CTAaHLMM M FeOCTaLMOHAPHOH OpOUTO.
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OTYET 791-1

COBMECTHOE HCITIOJIb30BAHHE ITOJIOC YACTOT MEXCITYTHUKOBOM CJIYXBOI,
®UKCHPOBAHHO! U MOABUXXHON CJIIYXKBAMU

(Bonpocst 32/4 u 17/9)
(1978—1982)

1. BBeneHue

BAKP-79 pacnpenenuna cieayiomue nojaocs 4aCTOT A1l COBMECTHOTO MCIIOIb30BaHMA MEXXCIYyTHHKOBOM CJIyKGOM,
(dukcHpoBaHHON ¥ MOABMXKHON cayxGamu: 22,5—23,55; 54,25—58,2; 59—64; 116—126; 126—134; 170—182 u 185—
190 I'Tu. B HEeKOTOPbIX M3 HTUX NOJIOC COBMeleHHe 0BJieryaeTcs BCJEACTBHE 3aTYXaHUs, BO3HUKAIOIETO M3-3a MOIJIOMIe-
HUsA MapaMu BOAH M aTMOCGepHBIMU ra3aMu. B Apyrux moJjiocax Takoe 3aTyXaHue, OAHAKO, HE CTOJIb BEJHKO M, YTOOBI ra-
PaHTHPOBaTh YCHELIHOE COBMELUEHUE, CJIeAyeT Npuberatb K ApPYyrUM MepaMm.

B HacTosiem OTdeTe HCCEAYETCA BO3MOXKHOCTb COBMECTHOTO MCTOJIB30BaHHMs MOJNOC YaCTOT MEXXCITYTHUKOBOI
cyKG0i, (DMKCUPOBAaHHOM M TOXBHXKHOM C/IyX6Gamu.

2, AtmocdepHoe 3aTyxaHue

MexcnyTHUKOBOI Ciyx0e pacnpejesieHbl 4aCTH PafiMOYaCTOTHOTO CNEKTPa BOIM3M JMHMIA MOTJIOMEHHs aTMOChep-
HOTO KHCJIOpoJa u BOAsHOro mapa. [lornomenne maparomieil BOJHB aTMOC(EDHBIMHM Tra3aMu BHI3HIBAETCA PE30HAHCOM MG-
JICKYJISIPHBIX BJIEKTPUYECKUX M MAarHMTHHIX Aunoseil. Kuciopon u BofsHOH Map SBASIOTCA €AWHCTBEHHBIMH ra3aMH, CO3-
JAIOLMMHI 3HAUMTEJIbHOE NOTJIOUWIEHHE B IOJOCAaX YAacTOT MEKCIYTHUKOBOM CJIyKObI.
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B nonocax yactoT 54,25-—58,2; 59—64 n 105—130 I'Ty NOrJjoieHue BLI3LIBAETCH IVIABHLIM 00Pa30M MarHUTHBIM
B3aMMOJENUCTBUEM AMIOJS KHUCIOpOAa ¢ maparouiei BosHod. B monocax wacror 170—182 u 185—190 I'Tu norsoweHue
BbI3bIBAETCSI B3aUMOJIEMCTBUEM DJIEKTPUYECKOrO AUIOJA BOASHOrO Mapa ¢ nagamiueil BoaHoi (cM. Otuer 719, puc. 2 u 4).

3aBUCUMOCTh aTMOC(GEPHOro 3aTyXaHUs OT YaCTOTHI MOJIy4UJia CBOIO OLEHKY M Hailljla CBoe oTpaxkeHue B Otuerte 719.
TeopeTuueckue 3HAUEHHs] 3aTyXaHWsi B 3eHMTE * BOJIHBI, NPOXOASILEH OT YPOBHSI MOpsi Yepe3 aTMocdepy, 0606ueHHO
npeacTaBiensl B Tabmuue I. [puBeseHHBIM 3HAYEHUSIM COOTBETCTBYET CPEAHAS KOHLEHTpalLMs BOoAbl B aTMocdepe, pas-
nas 7,5 r/M® (atMoccepa cpepueil BAaxHOCTH). 3aTyXaHWe, BHI3BIBAEMOE MOJEKYJIaMH BOASIHOTO mapa (H,0), npucyr-
CTBYIOIIETO B aTMOC(EPe, MOKHO PacCMaTPUBATBL AWIIb KaK rPyByI0 OLEHKY JeHCTBHTENBHOrO 3aTyXaHUs BCJEACTBHE GOJb-
woro pa3bpoca cogep)XaHWs BOAbI B Pa3HbIX KJIMMATHYECKHUX 30HaX.

TABJIMLA I — 3aryxanue 6 3enute 8 noaocax 4acror 0ns MeXCnyTHUKOBOU CA3U

IMosockb yacToT
s 3aryxaHue
MEXCRY THUKOBOH B 3eHuTEe L, ITpumeuanns
CBSI3H (nB)
(I'Tu)
22,55-—-23,55 or 0 mo 1,5 3aTyxaHMe 3aBUCHT OT OTHOCHMTEJIbHOM BJIAa)XKHOCTH
54,25---58,2 or 11 mo 150 3aTyxaHue yBeJMuMBaeTCs B moJoce 54,25—58,2 I'Ty npubausu-
TeJIbHO JIMHEHHO
59—64 100 + 3aTyxaHue ObICTPO M3MeHsieTCs BOMM3M JIMHMI KHMCJIOpPOJa IIpH
MaKCHMMAaJIbHBIX 3HayeHMsX npubiusuresbHo a0 240 nb
105—130 or 1,3 no 3aryxaHue yBesnuuBaercs ot 1,3 aB Ha uactore 105 I'Tu no
100 + o 1,9 100 + nB na yacrote 118,8 I'T'y (JIMHUA MOIJIOIEHUS KUCIOpOAa),
3arem najgaet g0 1,9 ab Ha yacrore 130 I'T'y
170—182 or 7,0 mo 80 (') 3aryxanue Bodpactaer ot 7,0 1o 80 1B npu KOHLUEHTPALMHK BOASHOTO
napa 7,5 r/m®
185—190 or 80 mo 13 (') 3aTyxaHue JMHeTHO yMeHblaeTcs ot 80 go 13 ab npu KoHUEHTpa-
uMM BoasHoro mapa 7,5 r/m®

(") Honymenue: cpepnsis aTMocdepa ¢ KOHIEHTpALME BOASHOrO Mapa Ha noBepxHocTH 3emm 7,5 r/m.

B Oruete 719 paccMaTpHBalOTCA TeopeTHYeCKHe 3HAYEHUS 3aTyXaHUs B OJHOM HANPABICHUHU AJIsI HA3eMHBIX CTaH-
L(Mif, PacloJOKEHHBIX Ha Pa3/IMYHbIX BBICOTAaX A0 YPOBHs Mops. PacueTsi, npoussegeHubie Pe6epom u ap. (1970 r.), Takxe
NOKa3bIBAIOT, YTO (PopMa KPUBOH morsolneHus: B6an3n 60 I'Ty u3MeHsieTcsi ¢ U3MEHEHHEM BBICOTHI HaJ YPOBHEM MOpsi OT
LIMPOKOW IMaJKOWM KPMBOW Ha YpPOBHE MODSI A0 OJHOM M3 OTAENBbHbIX JIMHMII (pe3oHaHCHl 4acToTh O,), OTBeYaKIIMX pa3-
JIMYHBIM BBICOTAM HaJ YPOBHEM MOPs. DTO SIBJEHME BBIPAXKaeTCsl OBGJACTAMU HM3KOTO 3aTYyXaHHs MEXAY Pe30HAHCHBIMM
yactoramu O, Ha BbICOTax Gosee 5 KM.

CyMMapHoe 3aTyxaHWe Najalollieil BOJHBI, IPOXOAALIEN Yepe3 aTMOCGhEpPY, MOXET ObITh BbIPaKEHO 4epes3 3aTyXaHHe
B 3eHuTE (BEPTHKaJbHbIA IyThb PAcCIPOCTPAHEHUs]) U YTOJd NYyTH PacHpOCTPAHEHMA BOJHB Hajx ropusoHToM [Oruer
74-43 OT, 1974 r.]. Ins yrios MecTa 6, IpeBHIIAIOIMX IPUMEPHO 5°, 3aTyXaHue B atMocdepe (L,) CBA3aHO C 3aTyXaHMEM
B 3eHuTe (L,) IPOCTBIM COOTHOLLEHHMEM:

L,=L, cosec 0. (e}

3. H3onsauun MeXJy Ha3eMHbIMM CTaHUHUAMHU U CNYTHUKAMH

IMockoybKy cnyTHMKM BCerga OTAeNeHbl OT HAa3eMHBIX CTaHLWMIA KaKOM-TO YacTblO aTMOChEpH], 3aTyXaHHe BCIEA-
CTBMe aTMOC(EPHOro MOrjouieHNUs A00ABIAETCS K 3aTyXaHUI0 B CBOGOAHOM MpPOCTPaHCTBE, YTO CNOCOBCTBYeT W30Js-
LMK YIOMAHYTBIX Cayx6. Hanmpumep, notepu BesieacTBUE aTMOCGEPHOTO MOTJIOMIEHHMs Ha MyTH PacOpOCTPaHEHHs OT IIO-
BEPXHOCTH 3eMJM [0 BEpXHMX rpaHuL atMocdepsl npeBocxoaT 100 aB na yactote 60 I'T'u. IMoTepu OT 3aTyXaHMS B CBO-
6OZHOM MPOCTPAHCTBe Ha MyTH PACHPOCTPAHEHMs OT reOCTALMOHAPHOM OPOUTHI MO GiMIKaiiwieil TOYKM Ha NMOBEPXHOCTH
3emun cocraBasioT npuMepHo 220 aB. TakuMm o6pa3oM, U3oAALMs MeXay (DUKCHPOBAHHON MM MOABMIKHON CTaHIMEI,
HaXOAAWENCs Ha MOBEPXHOCTH 3eMJIM, U CIIYTHUKOBOM CTaHLMeEH Ha eOCTallMOHApHOM opOuTe Ha uactore 60 I'T'iy cocras-
aseT 320 nBb wm 6Goiee.

*  OTHOcuTCH K BOJIHE, paCﬂpOCTpaHﬂlOLlIeﬁCﬂ BEPTUKAJIBHO U3 TOYKH HA MOBEPXHOCTHU 3emiu.
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MouHocTs, nepegaBaeMast OT Ha3eMHOI CTaHUMM Ha CIOYTHUK, OLICHMBAETCA Yepe3 CIEKTPajJbHyIO ILJIOT-
HOCTb MOLI{HOCTH TIOMEXH Ha BXOJ€ CIIyTHUKOBOIO IPUEMHHMKa. Y POBEHb CIEKTPaJbHON IUIOTHOCTH MOLIHOCTH, CO3JaBaeMoOM
Ha3eMHO CTaHIMel Ha BXOJE CIyTHMKOBOTO IIPUEMHHKKaA, BbipaxeHHbii B AB (Bt/xI'1), onpepensercsa U3 ypaBHEHH:

I=P,+G o) +Grpy—L, (2)
rae:

P CNeKTpaiibHasi TJIOTHOCTb MOUIHOCTHM TepefaTduka HazeMHo# cranuuu B aB (Br/kT'u);

i
Gt ®) GR(q) . COOTBETCTBYIOLUIUE YCHJICHUSA Ha3eMHOU H CHyTHHKOBOﬁ aHTE€HH Ha TpaccCe MOMEXH B b (Brirouas
NOTEPH Ha COrJlacOBaHHUE U IOTEpHU B (bu):[epe);

L: NOTEPH Ha MYTH PAaCIpPOCTPAaHEHUsI OT Ha3E€MHOH [0 CIlyTHMKOBOW CTaHLMHM B Ab.

IToTepy Ha myTH pacnpocTpaHeHust (L) BKJIIOYAIOT MOTepu B CBOGOAHOM mpocTpaHcTse (L), moTepu M3-3a aTMO-
cdepHoro norsomweHuss (L,) U Merteoposioruueckue motepu (L.

VpoBeHb MTOMeX B M0G0# CIYTHHKOBON JIMHMH MOJKET OBITb OLEHEH IyTeM MCIO/Ib30BaHUs ypaBHeHUs (2) M reoMet-
PHUECKMX COOTHOILIEHMH, XapaKTePU3YIOLMX MyTH PacIPOCTPaHEHUs CUrHajJa M noMexu. OueHuBasi ypaBHeHHe (2) c wuc-
M0JIb30BaHMEM TOJbKO MOTEPb B CBOOGOAHOM mpocTpaHcTBe (L) M CpaBHWBAs pe3y/bTaT C AONMYCTUMBIM YPOBHEM MOMEXH,
MOJXHO ONpENe/UTh BEJUUMHY H3OIALMM, TPEOYEMYIO MU COBMECTHOIO MCIOJB30BAaHUS IOJIOC YACTOT.

N ClyTHUKOB Ha HETEOCTAllMOHAPHBIX OPOGMTaX CTeleHb BO3ZECHCTBAS MOMeXH OyJeT 3aBUCETb OT BPEMEHH, B Te-
YeHHe KOTOPOro CNYTHMK HAXOJUTCA B 30HE BUAMMOCTH JJIA Ha3eMHOro nepejaTyuka. Ha JIMHMAX, CIyTHUKM KOTOPBIX
HaXOHATCSH HAa XaOTHUECKHM PAcCCEAHHBIX OpOUTax, momexu (eC/M TAKOBbIE MMEIOTCs) OYAyT HOCHUTH NepexoisliMi Xa-
paKkTep ¥ BePOSTHOCTb NpEBbIIIEHUs] KPUTEPUs IOMeX OyAeT upe3BbIYAiHO Masa.

4. COBMeCTHOE HUCHOJb30BaHHE YAaCTOT (PMKCMPOBAHHOM M TMOABKIKHON CJy)KGaMu C MeXCIyTHMKOBOM CIyxO0oii,
MCTIOJIb3YIOLIeii reoCTallMoHapHble CITyTHUKHM

4.1 Bgsedenue

Cratbsa 27 PernaMeHTa paguOCBsS3M OIpefeseT IMpeaesbl MaKCMMaJbHONH MOLIHOCTH, U3JydyaeMo#d B (PMKCHpPOBaH-
HOM MJIH TIGABYIKHOM CyX6aX, MCMIOMB3YIOUMX COBMECTHBIE MOJOCH 4acToT Boie 1 I'Tu ¢ kocMuueckuMu ciryx6amu paguo-
cBs3u. B myHkrte 2505 ykasweiBaeTcs: «MaKcMMaJibHasi SKBUBaJIEHTHAasi U30TPOITHO HM3/yYaeMas MOIHOCTb CTaHLMHU (PUKCH-
POBAHHOM WJIM TIOABUIKHOM CJIY)XOGH He HOJKHA NMpeBbIATh + 55 ABBT».

B Cratbe 27 OnpeAensOTCA TaKKe IpeJie/bl MOLIHOCTA B aHTeHHe (PMKCHMPOBAHHOW MJIM NMOABUIKHOHN CTaHLMHU, COB-
MEeCTHO MCIOJB3YIolleil Toockl yacToT Bhime 10 I'Tu ¢ xocMuueckumu cayxGamu paguocBsizu. B mynkte 2508 * yka3sbi-
BaeTcst: «MOLHOCTD, MOABOAMMAS K AHTEHHE MepeJaTINKOM CTAaHUVHM (PUKCHPOBAHHOMN MJIM TIOABMIKHOM CJIYXObI B MOJIOCAX
Boimie 10 I'T'u, e mosxHa mpeBbimiate + 10 aBBT».

Vcxons u3 nyHkra 2505* u nosnaras, 4To CreKTpajbHas IJIOTHOCTb MOIIHOCTH paBHOMepHa B mosioce 4 kI'L, MOXHO
u3 ypaBHeHUs (2) HAWTH CHEKTPAJbHYIO IJIOTHOCTH MOUIHOCTH IOMEXH:

I = 49 nB(BT/XTw) +Ggqy —L. 3)

3T0 YpaBHCHHE NPEAINOIaraeT, YTo rJIaBHBIA JIyd Ha3€MHOI0 nepeaaTyMka HANpaBJCH Ha CIIYTHHK.

Jlns onpeneneHMs 3HAYEHMA MAaKCUMaJbHO JOMYyCTAMON IUIOTHOCTH MOTOKa MOIMHOCTH LIYMOMOZOGHON MOMeXu
WJIM CyMMapHON MOUIHOCTHM IIOMEXH HEIPePHIBHOIO BHJA CJeAyeT IT0Jb30BATHCS MPEAEJOM, yKa3zaHHbIM B OTuete 548 pns
NPUEMHUKOB HeOOUTaEMOTO KOCMHUYECKOro kKopabss, paboramommx Ha yacTotax Huxe 15 I'Tu. DTuM npepesioM mpeaycmat-
PUBAaeTCsi, UTO yPOBEHb ITIOMEXM Ha BXOJie NPUEMHMKA, paBHblit — 161 aB (BT/KI') ¥ He mpeBbimaeMsiil B TeueHue Gosiee
yem 0,1% BpeMeHH, sSBISETCS NMPUEMJIEMBIM JJ HEOOMTaeMBIX KOCMHYECKMX KopaGieil. JIaHHbIA KPHUTEpHil OCHOBAH Ha
CJICAYIOIUX JOMylue HUSIX:

— paGouasi wyMOBasi TeMnepaTypa, orpaHMuyeHHasi TerioM 3emuu, cocrasiaser 600 K[—201 aB(Bt/Tu)l;

— MOJIOCa AeTeKTHPOBAHMA Ha CIOyTHMKe cocrabiaser Gosmbme 1 kIu (30 aB), mockosbKy Heo6xomuMo GHICTPOe aBTOMa-
TUYECKOe Paclo3HaBaHUE CUTHAJIOB.

OTtHomenne nomexa/myM s 0,1 % BpeMeHH, UCTO/Ib3yeMoOe B BBIIENIPUBEAEHHOM KpuTepuu, cooTseTcTByeT 10 aB.
CremoBaTeIbHO:

Tlomexa (0,1%) = — 201 zB (Br/Tw) + 30 AB + 10 56 = — 161 B (Br/xT'w).

*  Xots nyHkT 2510 PernaMeHTa paguoCBA3M OrpaHMYMBAET 00JACTh MPUMMeHeHUs MyHKTOB 2505 U 2508 KOHKPETHBIMMU . PACTIPEAEIEHUSIMU
gacTor Huxe 40 I'Tu, B moc/eAyioleM aHanMu3e MpeAnosaraeTcs, YTO OHM NMPMMEHUMBI TAK)Ke M Ha yacToTax Bbimre 40 I'T'n.
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TpebyeMoe ycuneHue TpueMHON aHTeHHBI Cg ) AJIi MEXCHYTHMKOBOIH JIMHMH ONpefe/sAeTCs MOTepsAMA Ha Tpacce
MeXJy CIOyTHMKAMH M CHOCOGHOCTBIO CIyTHUKOB OCTABAaThCs B NpPefie]iaX MCIOJb3yeMOil IMPHHBI Jyya Ha ypoBHe 3 aB
(ynepxanue crannun). B Gosee panHem uccaenoBaHuu (Otdyer 451) oTM TpeGoBaHMs GbuUTM MPOAaHAMU3UPOBAHBI M GBLIO
YCTaHOBJIEHO, YTO MaKCUMaJIbHBIN AMaMeTp aHTeHHbl 1,2 M ompelesseTcs pa3Mepamu OOTeKaTessl CIyTHHKA NpPH 3allyCKe.
B HacTosimem OTyeTe MaKCAMaJbHOE 3HAaYeHHE YCWIEHHs NPUEMHOH aHTEHHBI Cp g, PAaCCUUTHIBAETCH, HCXOAA M3 ITOrO
ouameTpa. Pesyabrupyoniee 3HaueHue ycuneHus (54,7 ab Ha yacrote 60 I'T'n ans kun aHTeHHBI, paBHOro 559%) MOJIXHO
NpUOIMXATECA K MAaKCUMaJbHOMY Ul JIIOOOH NPaKTHYECKOH aHTEHHOHW CHCTEMBI, KOTOpas OYAET MCTOJb30BATBCH B MEX-
CIyTHUKOBOM CyXGe.

4.2 Homexu mexcnyTHuKo8ol cayxbe or pukcuposannoi u NOJSUXHOU Cyx6

HpH npenesax 3.M.M.M. M npeaejax MOHIHOCTH, yKa3aHHBbIX B ITYHKTE 41, YPOBE€Hb NIOME€X Ha BXOJAaX HNPUCMHUKOB
Me)KCHyTHHKOBOﬁ JIMHUH, CO3JaBa€MbIX HU3JIyUYCHHUEM HA3€MHBIX CTaHLIHf;I, Gyp;eT 3aBHCETh OT YCHUJ/ICHHA AHTEHH MEXCHYT-
HUKOBOW JINHUM B HanmpaBJICHUU Ha Kpaﬁ 3emsmn. Ecaim Takas momexa AOJDKHa UMETH IIPUEMJIEMO MaJioO¢ 3HAYCHHE, TO YyCH-
JICHUC AHTEHHbI MC)KCH)’THPIKOBOI’I JIMHUM B 3TOM HANPAB/JIC€HUHU TaAKXXE MOOJIXKHO ObITh OrpaHHYE€HO. 310 06CTOATENBCTEO
BBIABHIacT APYroe ycJOBHE€ — HACKOJIbKO 61u3K0 K Kpamw 3emum MOryT ObITh HanpaBJICHbBI aHTCHHBI Me)KCI'IyTHHKOBOﬁ JHU-
HHH H, KaK CJIeACTBUE, KAKHM MOJXET 6bITb MaKCHMaJIbHBIH }J,OHyCTHMbe:I 0p6HTaJIbeII7l Pa3HOC CIyTHUKOB, BXOAAIIUX B COCTAB
JINHHUH.

HanpuMmep, ecau TpebyeTcs, 4To6bl BeIMYMHA MaKCHMAJIbHO JOMYCTHMON €MHUYHON MOMEXH Ha BXOAE NpUEMHMKa
MEXCIYTHMKOBOY JmHuM Obuta Ha 15 1B HM)Ke LIyMa CHCTEMBI B HOJIOCE, ONpeAesiseMoit no npasuiy Kapcowa, To ycunenune
aHTEHHBI MEXXCIYTHHKOBOH JIMHUM B HampaBjeHun Kpas, G (0), ompefensieTcs BbIpa’KeHUEM:

Er—L+G(8) =10 log (kT,By —15, )

rae
E;: MakcuMaslbHasi JONMyCTUMasi 3.M.M.M. HazeMHOH ctaHuum (55 nBBT);
L : notepu B CBOGOJHOM MPOCTPAHCTBE Ha MYyTH pacnpocTpaHeHus nmoMmexw (213 nB Ha yacrote 25 I'T'm);
T,: wymoBas Temmeparypa cuctremel (1000 K);
B : wmMprHa MOJIOCH MEXCIyTHMKOBOM JIMHUM, onpeaensieMas mo npaBuiy Kapcona (780 MTIm).

HpH YHUCJCHHBIX 3HAYCHHUSX, IPDUBECACHHBIX B cKkoOKax AN WIJIIOCTpalMM, MEXXCIYTHUKOBasl JIMHUA GYJICT 3alMLIe-
Ha OO0 XeJjaeMOM CTeINeHH, e€CJH

G(0) < 33,5 nb.

Jl1si TOro YTOOBl OLEHHUTH, KaK 3TO BIUSET HAa N€OMETPHUECKHE COOTHOLIEHHSI MEXCIyTHUKOBOH JIMHMH, NPEATONO-
JKUM CHOBa, YTO XapaKTEPUCTHKA aHTEHHbl MeKCIyTHUKOBOM JIMHMM COOTBETCTBYET orubaromieii GOKOBBIX JIeNeCTKOB, MpPH-
BefeHHOM B OTuete 558. I MeXCIyTHMKOBOW JIMHWMM, omucaHHOH B TaGmuue II (pasuoc cmytmukos 10°, G, = 50 ab,
0,=0,25°,

rae
Gml MaKCHUMaJIbHOC YCWJICHHC aHTCHHBI Me)KCHyTHl{KOBOﬁ JINHUH;

0¢: TIOJIOBHHA IUMPWHEI Jiyya Ha ypoBHe 3 AB aHTEHHB MEXCIYTHUKOBOM JIMHMHM),

yrojs, noa KOTOPbIM aHTEHHA Me)KCl'lyTHHKOBOﬁ JIMHUM HE. JOJI)XKHA HANpaBasATbCs Ha Kpaﬁ SCMJIH, C TeM YTOOBI u3bexaTn
NMOMEXH OT HAa3€MHBLIX MNEPECAATYUKOB, 6yﬂCT

0 ppin = 0,59°.

min

OTOT 3alIMTHBIA yroJ HpeacTaBjieH Ha puc. 1.

4.3 Ilomexu purxcuposannold u noGSUNXHOU CayxKbam OT MEKCRYTHUKOBOU CIYyKbbl

Kpurepuii 3ammTsl GUKCMPOBAHHOM M MOABMXHOM CIyXO6 OT MEXCIyTHMKOBOH CIYXOB MOXHO OLEHHTb, MpPE.-
MOJIOXKHB, YTO 3HAYEHH MJIOTHOCTH MOTOKA MOLTHOCTH, MpUMeHMMBIe K nosoce 17,7—19,7 I'T'n, npurogHel Takxe AJis HOJOC
4acCTOT, MCNOJB3YEMbIX Ha COBMECTHOH OCHOBe (PUKCUPOBAHHOM, MOABMIKHOM U MEXCIYTHMUKOBOM ciIyKOaMu. Buimeynoms-
HyTble 3HAUYEHHI ONpPeAesieHbl B MyHKTax 2578 u 2580 PersiaMenTa pajuocBs3u CAEAYIOWAM 00pa3oM:

— 115 gB(Bt/(M? - MIn)) s 0° <8< 5°
— 115+ (6—5)/2 aB(Bt/(M? - MTIu)) s 5° < 8 < 25°
— 105 gB(Bt/(M? « MTIw)) s 25° < 8 < 90°,

rAe 8 — yros mpuxoma uanyyeHns.

MoxHo mOKa3aTh, YTO 3HAYEHMs IVIOTHOCTH TIOTOKA MOLIHOCTM Ha MOBEPXHOCTHM 3eMimM, CO3JaBaeMble MEXCIIyT-
HHUKOBOM JIMHMEH, UMEIOILEH XapaKTepUuCTHKHU, NpUBeJeHHble B Tabmmue II, GyAyT B AelCTBHTEILHOCTH 3HAYMTEJILHO HUXKE
BbIIENIPUBEACHHBIX 3HAY€HHUIA.
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lIJlﬂ AJO0Ka3aTe/abCTBa 3aMETHM, YTO B YCJ/IOBUAX PaCIpOCTPaHCHHUA B CBO60I(HOM NPOCTPAaHCTBE MJIOTHOCTb IMOTOKaA
MOLIHOCTH NOMCEXH, co3gaBaeMoi Me)KCl'IyTHHKOBOﬁ JIMHUEN Ha MNOBEPXHOCTH 3e1vmu, OMMHUCBIBACTCA BbIPAXECHHEM:

Pys +G(0) —162 (uB (Bt/(M* + MTw)), Q)

rae
Ps;: MaKCMMajbHasi IUVIOTHOCTh MOLIHOCTH MepeJaTyMKa MeXCIyTHUKOBoW juHun (a6 (Br/MTn));

G (0): ycuwieHue aHTeHHBI MeXCITyTHUKOBOH JMHHM B HamlpaB/ieHWUH Ha Kpail 3emsm (aB).

IIpUHAB 3HAYEHHE TJOTHOCTH MOTOKA MOLIHOCTH paBHbIM — 115 aB (Br/M? - MI'n) W TIPE/TIOJIOKHB, UTO P5; O KpaiiHei
mepe Ha 10 gb Huxe oneI‘o 3HAYEHHUS MOLUHOCTH IEepefaTuuKa MeXKCIyTHUKOBOW JuHuM, paBHoro 10 BT, kak moxaszaHo
B npuMepe B myHkTe 1, mosyuuM, uto G (0) He moyixHO mpeBbimaTh 47 nB.

st TOro YTOOBI YCTaHOBUTH, HACKOJBKO GJIM3KO K Kpalo 3eMJIM MOXET ObITh HANMpPABJIEHA aHTEHHa MEXCIYTHUKO-
BOM JIMHUH, [IPEAIIOJIOKHMM, YTO AMArpaMMa aHTEHHBI Me XCIy THAUKOBOW JIMHMM yIOBJIETBOPAET orubaroleii GOKOBBIX JieNmecT-
KOB, onpejeeHHo# B OTuete 558 mist GOPTOBOM aHTEHHBI CIYTHUKA, paBoTaOIEro B GUKCHPOBAHHOM CIyTHUKOBOH CJIyX0e:

—3(6/0)° 1B s 1< 6/8) < 2,6
G®) G,—20 nB ana 2,6 < 0/6, < 6,3 ©
"~ 1 G,—25 log (8/6)) nb s 6,3 < 0/0, < 0,/6, N
~—10 aB Mﬂ9>9, ) N

rae
0: yron Mexay ochbi0O aHTEHHbI MEXCITyTHHKOBOM JIMHMM U KpaeM 3eMiH;
G,,: MaKCHUMaJIbHO€ yCHJIEeHHWEe aHTeHHBI MeXCIyTHUKOBOH /mHuU (4D);

0y : MOJIOBMHA LIMPUHBL Jiyda Ha ypoBHe 3 AB aHTeHHB MEXXCIyTHMKOBOH JIMHUH;

0, : 3HaueHue O mpu G(0) = —10 aBb.

ITosnarast G(0) paBubiM 47 aB u mpunuMas 0, = 0,25°, kak MoKa3aHO B MpUMepe B MyHKTe 4.2, MOJIy4MM, YTO MUHMMAaJIbHBI
yroJi, MO KOTOPbIM AHTEHHA MEXCIYTHMUKOBOW JIMHMM HE AOJDKHA HANpPaBIATHCA Ha Kpail 3eMid, ¢ TeM uToObI u3bexaTh
MOMeXH Ha3eMHLIM IPUEMHHMKAaM, COCTaBJseT BCero

0 i = 0,25°

ITO ABNAETCA HE3HAYMUTEJIbHbIM orpaaneHneM AJiA reome'rpnn MC)KCl'lyTHMKOBOP[ JINMHUH. Opﬁlfl’l‘aJIbelH pa3HoC
MEXAYy CIOYTHHKOBBIMH CTAHLOUSMHU H Me)KCl'lyTHHKOBOH JIMHUEN COCTaBJISIET

¢p=162,8—2 0 rpajgycos, (@)

THe, KaK M paHblue, § — Yyros MeXIy OChIO aHTEHHb MEXCHYTHUXOBOM JIMHHM M Kpaem 3e1vum Taxkum o6pa3om, ycioBue,
HakJIaiHIBAEMOE Ha 0 MpeJiesIOM IIOTHOCTH MOTOKA MOIHOCTH, paBHEIM — 115 aB (Bt/(M? « MI'L) ), 3aK/II0uaeTcs B yMeHb-
LIEHAY MAKCUMAJIbHO AOMYCTMMOro OpOMTaJbHOrO pa3HOCa BCEro JIMIIb IPUMEPHO Ha MOJrPaAyca I0 CPaHEHMIO C TeM 3Ha-
YeHHeM pa3Hoca, KOTOpoe ompeaesnsieTcst caMuM dakToM mpucyrcTBus 3emum (cM. puc. 1).

TABJIMLA II — IHpednonazaemvle xapakrepucTuUKu MeXCRYTHUKOGOUW JUHUU

BrixogHas MOIIHOCTBH peTpaHcisitopa (BT) 10
IlupvHa syya aHTeHHb Ha YPOBHE IOJIOBUHBI MOILHOCTH ~ 0,5, He3aBUCUMO
(B rpagycax) OT YacCTOTHI
VYcunenne anteHen (aB) =~ 50, He3aBUCHMO

OT 4aCTOTHI

HlymoBas Temmnepatypa cuctembsl (K) ’ 1000 (YepHoe He6o)
Hausricmmass Mopysmpymomas yactora (MIn) 130
IukoBasi AeBHALMS 4acCTOTHI CMrHasa (MI'n) 260
IIupuxa BY nmosnocel, onpeaeneHHass - 780

no npaBuay Kapcona (MTn)
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CnyTHUK

‘&b———- CryTHuk
=

PUCYHOK 1 — Makcumanbno 603MOXHbIIL DA3HOC MEKOY CRYTHUKAMU MEXCHYTHUKOBOU JUHUU,
Heobxo0umblil Ons 1020, uTObbL U3bEXATL NOMEX

(Qmax HEOOXOAMMBIA 15l TOro, 4YT0Obl MEXXCIyTHMKOBBIA Jyu He Kacaics 3emau: 162,8°;

Priax HEOOXOAMMEIN /U1 MCKIIOYEHMs] TIOMeX (MKCHPOBAHHOM M MOABIXHOM CirykKbam:
162,8°—2 0,.=162,8°—2(0,25°) =162,3°;

@ max HEOGXOAMMBIA WA TOTO, YTOOB M30€XKaTh MOMEX MEXCMYTHUKOBBIM JIMHUSAM:
162,8° —20; = 162,8°—2(0,59°) = 161,62°.

Haunmenbiiee 3Hauenve 161,62° siBisieTCS MCKOMBIM Pa3HOCOM.

S. 3akmodeHue

IlepBoe MOKOJEHME MEXXCITYTHUKOBBIX JMHUEA OyZer, BO3MOXHO, MCIOJb30BaTh YaCTOTH HMXe npumepHo 40 I'T'w,
B nmpeapiayuwmx uccaemoBanuax [Welti, 1976 u 1977] anpTepHaTHBHBIX METOAOB INE€pefayd OTAABaJOCh NMPEANIOUTEHUE HC-
MOJIb30BAHMIO Ha TaKMX JMHUAX NMOBTOpHOM UM. IIpn 5TOM A1 MeXXCIYyTHUKOBBIX JIMHUN €MKOCTbIO mopsiaka 2000 xymaekc-
HBIX TeJsie(POHHBIX KaHAJIOB YKa3bIBaJMCh II0JIOCHl PaAMOYacToT WM puHO# nopsaka 1 I'T'n B ka)Xa0M HanpaBneHuu Mepeaayu.

IIpy MPUHATHM MPOCTOTO KPUTEPUS COBMELIEHHS, Y)Ke MPUMEHSEMOro B GJM3KUX IMOJIOCAaX 4acToT (CM. MyHKT 4.3),
MPEACTABAAETCS BO3MOXHBIM PaBHONPAaBHOE COBMECTHOE MCIIO/Ib30BaHME YACTOT MEJKCIYTHUKOBBIMH JIMHUSAMY, UMEIOIMMHA
XapaKTepUCTHKH, NpeAcTaBieHHbie B Tabmmue 11, ¥ PUKCUPOBaHHBIMM M TIOABUKHBIMU CJIy)XOGaMHU B I0JIOCAX YaCTOT OKOJIO
25 I'Ty Ge3 HeoGXOAUMOCTH KaKMX-JM0O0 CYIIeCTBEHHBIX NMPOEKTHLIX OTPAHMUSHHI Ha CHCTEMBI B JIOOOH U3 3THX CIyXO.
B nosocax GoJsiee BHICOKMX HaCTOT, pacrpeAesieHHBIX MeXCIyTHHKOBOH, (PMKCMPOBAHHOH M TOABHIKHOM CIy)K6aM, JOmoJj-
HUTE/IbHAsl M30JISILMA BCJEACTBHE aTMOC(epHOro 3aTyxaHus obecreunt Aaxke GoJbluMe 3acamnbl A COBMECTHOrO UCHOJb-
30BaHUsI YacCTOT.
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PA3BIEN 4/9B: KOOPOIMHAIUA U PACYHETBI IIOMEX

Pexomendayus u OTuetst

PEKOMEHIALIUS 359-5

OMPEJEJEHUE KOOPAUHALIMOHHOI 30HbI 3EMHbBIX CTAHLUUH ®UKCHPOBAHHON CITYTHUKOBOIA
CJIYXKBbI, UCIIOJb3YIOIIIUX OJHU U TE XE ITOJOCHI YACTOT
C CUCTEMAMHW HA3EMHOW ®UKCHUPOBAHHOU CJYXBbI

(Bompocst 32/4 u 17/9)

(1963—1966—1970—1974—1978—1982)
MKKP,

VUUTBIBAS,

(a) 4TO B T€X CJaydasX, Korga 3¢MHbl€ CTaHUUU H HAa3€MHbIE CTaHUWUHM COBMECTHO HMCHOJIB3YIOT OJHH U T€ XX€ IT0JIOCHI
4acCTOT, CYLUECTBYEeT BEPOSTHOCTb BO3HMKHOBEHUs IIOMEX KaK NpHEeMy Ha Ha3eMHBIX CTaHIHUAX OT Hnepeaad 3eMHbIX CTaH-
l.[l'lﬁ, TaK U NMpHEMYy Ha 3€MHbIX CTAHLMAX OT Nepeaady Ha3€MHbIX CTaHImﬁ,

(b)  uro Bo M3GexaHMe TaKMX MOMEX ObLIO OBl XeaaTeJbHO KOOPAMHMPOBATb MCIOJb30BAHHE YACTOT IEpPefiaun U rpuemMa
3eMHBIX CTAaHLMIA C YaCTOTaMH, MCHO/b3yeMBIMU Ha3eMHBIM CJTy’KOaMM, KOTOPHIE MOTYT MO0 NPMHAMATb MOMEXHM OT Mepeiayu
3eMHBIX CTaHLMii, 60 co3gaBaTh NOMEXH MPHEMY 3€MHBIX CTaHLHMH,

(c) YTO TaKyl KOOpAHWHALUIO Heo6X0ﬂ‘I/lM0 OCYHIECTBJATD B HNpeaecsiax 30HbI, Opr)KalOI.[leﬁ 3€MHYIO CTaHLUHIO U IIPO-
CTHpaIOHleﬁCﬂ A0 TpaHHI], 3a NpeaejaMi KOTOPHIX BEPOATHOCTb B3aUMHBIX ITOMEX MOXHO CUMTATb HC3H&‘IP[TCJIbHOﬁ,

(d) uTO MHOIIA TakKas 30HA MOJXET BKJIOYaTh B Ce0s TEPPUTOPHMIO HECKOJIbKMX aJIMHUHHUCTDALIMH,

(e)  4TO TaKue B3aMMHbie MOMeXM OyAyT 3aBUCETb OT psifa (PAKTOPOB, BKJIIOYAIOLIMX MOIIHOCTb NepeJaTuMKOB, YCHIeHHe
aHTeHH B HallpaBJIEHMM MEIUAIOIIMX CHIHAJIOB, IONMYCTUMbIE YPOBHHM IIOMEX Ha BXOJe NMPUEMHHUKOB, MEXaHM3MBbI PacCIpPOCTpa-
HEHUs] PAaJMOBOJIH, PaJUOKJIMMATHYECKNE YCJIOBMSA, PACCTOSIHME MEXAY CTaHUMAMH M Npoduiab OKPYXKAKOLIEH MECTHOCTH,

(6] YTO BEPOSATHOCTb BOBHUKHOBEHHMS MOMEX HeOOXOQMMO TLIATEJIbHO PACCMATDMBATH B KaX/[OM KOHKDETHOM Ciyyae
Cc yueToM BceX (aKTOpOB,

(g) YTO A0 MpPOBEAECHHS] TAKOr0 TLIATEJbHOTO PACCMOTPEHHUA JKEJATEJbHO YCTAHOBUTH OCHOBAaHHbIA HAa IIMPOKUX IIpef-
TOJIOKEHUSIX METOJ, ONpefie/IeHUs] KOOPAMHALMOHHON 30HBI BOKDYT 3eMHOM CTaHIMM, 3a NpeJAesaMH KOTOPOH BePOSITHOCTD
B3aMMHBIX MOMEX C HA3eMHBIMH CTAHIMAMHU MOJXET CYMTAThCS HE3HAUUTENbHOU; €C/IM KOOPAMHALMOHHAS 30HA AAaHHOM
CTaHIMM BKJIOYAaeT B ce6si TEPPUTOPHIO, HAXOAAIIYIOCA IOJ IOPUCIUKLMEN APYrod aAMHHUCTPALIMM, TO B COOTBETCTBHU
¢ PersamMeHTOM pagyMoCBsi3M HEOOXOAMMO NMPOBOAMTH B3aMMHYI0O KOODAMHALMIO MEXAY aJMHHUCTDALMAMM,

(h) yro BceMupHasi amMUHHCTpaTMBHasi KoHdepeHIMs pamauocBsasu, JKeneBa, 1979 r., mpuHsIa MeTox onpeAeseHUs
KOOPAMHALIMOHHOM 30HbI, N3JI0KeHHbIH B [Ipuyioxenuu 28 k Pernamenrty pamuocssasu, u npeayoxwia MKKP npomo/okutb
u3yyeHnue atoro Bormpoca (cM. Pexomenpanmio 711 BAKP-79),

(j) yto ynomsinyTass KoHdepeHuus npuHsana taxxe Pesomomuio 60, B coorBercTBuu ¢ koTopoit MKKP npeanaraercs
COXPaHATb COOTBETCTBYIOIIME TEKCTHI MO pe3yJbTaTaM 3THX MCCJeJIOBaHMI B Takod ¢dopMe, KOTOpas MO3BOJIMT BKJIIOYUTH
X HemocpeacTBeHHO B IIpuioxenue 28 k PersaMeHTy pagvocBA3M BMECTO CYILECTBYIOLIMX NMYHKTOB 3, 4, 6 WM mpuio-
xenus III, xorga IlneHapuas Accambness MKKP mpuzeT X 3aKMIOYEHHMIO, YTO TaKOe BKJIOYEHHE ONpaBAAHHO,

EOAUHOAYIIHO PEKOMEHIOVET,

1. 4TOObI YYUTHIBAJIOCH OCYLIECTBICHHE MEXKAYHAPOAHO! KOODAHHALMH M IUIaHMPOBAHUS, €CJIM 3€MHbIE CTaHIMU DUKCH-
POBaHHOM CIYTHHKOBOM CJIY)KOBI JOJIKHBI HCHOJIb30BATh MOJIOCH YaCTOT COBMECTHO C Ha3eMHBIMH CTAHLUUSMH B COCEOHUX
CcTpaHax 6€3 M3/JIMIIHMX B3aMMHBIX [MOMEX;

2. 4T06BI KOOpPAWHAMOHHBIE 30HBI IJIA NMEepeAarluuX A NMPUEMHbIX 3€MHBIX CTaHLMH onpeaesamMCcb ¢ NIOMOLIBIO METO-
Aa, U3JIOJKCHHOr'O B Hp}‘UIO)KCHHH 28 K PernameHTy PaaAHOCBA3H, H HA OCHOBE NapaMETpPOB, YKa3aHHbIX B 3TOM HpPIJIO)KCHI/lPl;

3. cyuTaTh, 4TO0 OTueT 382, B KOTOPOM NPUBOASATCA Pe3yJbTaTbhl AOMOJHUTEJbHBHIX HCCAEJOBaHMH AJjis OINpejeseHus
KOOPAMHAIMOHHOM 30HBI, MOXKET 0Ka3aTbCsl MOJIE3HBIM B OYAylleM, HO B HACTOsLIEe BPEMsI COAEPKUT JIMIIb MPE/BAPUTE b~
Hble JaHHbIE O PacIpPOCTPaHEHHMH DaJMOBOJIH;

4. uTo6bI NyHKTH 3, 4, 6 U mpuaoxenue 11 k OTueTy 382 OOHOBJIAMMCH HAa OCHOBE MOC/eAHed MH(OPMALMH O PacHpo-
CTpaHeHHHM DPajMOBOJIH, ofobpeHHoi 5-it Uccaenosatennckoit Komuccueit, B dhopMe, yaoBHOM I BKIIOUEHHs HEMOCPEs-
creeHHO B Ilpmioxenue 28 k PersiaMeHTy paguocBs3H;

5. 4TOGBI, €C/M TaKMEe M3MEHEHMS OKAaXyTCA AOCTATOUHO Ba)XKHBIMM JJIsi ONpaBAaHUs mepecMorpa Ilpunoxenus 28,
[IPEeJIOKEHUSL O TAKOM NepecMoTpe mpefacrasasauch IlnenapHoit Accambiee MKKP B cooTseTcTBMM ¢ Pesosmonueit 60
BcemupHO#i aZMHHMCTpPaTHBHOIM KOH(epeHUMH paguocsa3u, JKeuesa, 1979 r.
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OTYET 382-5*

ONPEJEJEHUE KOOPAWHALIMOHHON 30HbI
(Bompocst -32/4 u 17/9)
(1966—1970—1974—1978—1982—1986)

Ilpedsapurenvrnoe 3ameuanue

Hacrosnmit OTYeT COmepXUT omnpefesieHHble JaHHBIE IO PacIpPOCTPaHEHUIO PaJMOBOJIH, NMpHUBeAeHHBlE B OTueTax
724, 563 n 569. HekoTopbie U3 3TUX JaHHLIX ABJIAIOTCH IO CBOEMY XapaKTepy NMpeABapUTEbHbIMH, M, CJIEAOBATEIbHO, JaH-
Helii OTyeT B HacTosilllee BpeMs He NpeJJIaraeTcsi B KaueCTBE OCHOBBI AJIsi BHECEHUsI KaKUX-MO0 m3MeHeHuit B Persament
paAvoCBA3M. AJMUHUCTPALMAM IpEMIaraeTcsi MPOBECTH CPaBHEHHME pe3yJIbTaTOB, IOJYYEHHBIX C HCIOJb30BAHUEM 3TOIO
OTuera, BKJIIOYasl NPUJIOXKEHHE K HEMY, C METOJaMH, M3J0XeHHbIMU B IIpunoxkennn 28 k PersaMeHTy paguocBA3W, M Ha-
NpaBUTh pe3yJbTaThl Takoro cpaBHeHusa B MKKP.

1. BBeneHue

B pannHoM OTueTe onMchIBaeTCA MpoLeAypa ONpeleieHUss KOOPAWHALMOHHON 30HBI BOKDYr NMPHEMHOM MJIM Iepeaaro-
el 3eMHOM CTaHUMHM, paGoTaloweit B mosocax yactoT Mexay 1 u 40 I'Ty, UCTIO/Ib3yeMbIX COBMECTHO KOCMHUYECKAMM M Ha-
3eMHBIMH CIyX6amu pamuocssizu. Ilpoueaypa, omucanHas B gaHHOM OTyeTe, aHaJOrM4HA, HO HEO0s3aTesJIbHO MAEHTUYHA
npoueaype, uznoxeHHoi B IIpuioxeHun 28 k PersameHTy pagnocss3u. B uacTHOCTH, mMyHKTH 3, 4, 6 u mpunoxenue II
K AaHHOMy OTyeTy MOTyT OTJMYaTbCA OT COOTBETCTBYIOIIMX yacTtel IIpmioxxenus 28, oTpaxas IOCIE€IHHE JAaHHbIE, [OJIY-
yeHHele MKKP B oTHOLIEHMM paclpOCTpaHEHHs PaIUOBOJIH.

OnmceiBaeMas 3/ech NMpoleaypa MOAXoAa IS ONpeAesleHUsA KOOPANHAUMOHHOM 30HBI B M0OJIOCAX YaCTOT, B KOTOPHIX
(pUKCHpOBaHHAs CIlyTHHKOBasi CayX0a MMEET paclpeje/ieHuss B OAHOM HampaBieHMH (3eMss — KOCMOC MJM KOCMOC —
3emus1). Ipoueaypa, KOTOPOil HEOOXOANMMO CJIEOBATh B MOJOCAX YACTOT, PACNpEAEICHHbIX (PUKCHPOBAHHOM CITyTHHKOBOM
cnyxbe B IByX HampaBieHUsX (TO eCTh 3eMJisi — KOCMOC M KOCMOC — 3eMJIf) M MCMO/b3yeMbIX COBMECTHO C Ha3€MHBIMH
ciyx6aMu, HAXOAUTCA B CTaauu M3ydenus (cM. Uccregosarenbckyro ITporpammy 17F/9). DneMeHTH MpoLeAyphl, OMUCaH-
HOM B AJaHHOM OTyeTe, MPUMEHUMBI TaKXXe AJIs ONpefiesIeHsi KOOPAMHALMOHHOM 30HB BOKPYT HepeAaloneil 3¢MHOM CTaHIUU
OTHOCHUTEJIbHO IPUEMHOM 3€MHOH CTaHLIMM B 10JIOCaX 4acToT, pacnpegeneHHbix DPCC B aByx HampaBiaeHHAX (cMm. Otuet 999).

Pa6oTa mepeialolinXx M MPUEMHBIX 3€MHBIX M HAa3€MHBIX CTaHUMA B COBMECTHO HCHOJb3YeMBIX M0JOCAX YaCTOT
Mexay 1 n 40 I'Ty MoXXeT OIPUBECTH K BO3PAaCTaHMIO MOMEX MeKAY CTAHUMSIMU 3THX 00eux cayx6. BeanuuHa Takux nomex
3aBUCUT OT IIOTEpb NepeAayd Ha Tpacce pacIHpOCTPaHEHHUs NMOMeXH, KOTOpble B CBOIO O4YepeAb 3aBUCAT OT TaKuX (pakTOpOB,
KaK [POTSDKEHHOCTh M O0las reOMeTpusi TPAcChl PAaCIIPOCTPAHEHHsI MOMeXM (HAlpUMEp, SKPaHMPOBAHME MECTHOCTH),
HanpaBJEHHbIX CBOMCTB aHT€HH, PaJIVOKMMATUYECKUX YCJIOBUI U NMPOLIEHTAa BPEMEHH, B TEUEHHE KOTOPOTO HOJIKHO IMpPOMC-
XOJAHUTDH TIpEBBIIEHHE MOTEPh Mepeaaywu.

Lems panHoro OTyeTa — NPEACTaBHTh METOJ OIPENE/ICHHUS] DACCTOSIHMA AJIsi BCEX a3UMYTajbHLEIX HalpaBJIeHUH
OTHOCHTEJIbHO KaKOW-IMG0 mepeparolieii ¥/ Uiy MpUEMHON 3€MHOM CTaHIMM, 3a MpeJe/laMM KOTOPOTO, KaK MpeANoiaraeTcs,
MOTEpH TNepeJayd MOCTOSHHO MMPEBbIIAIOT 3aJaHHbIi AONMYCTHMBI YPOBEHb, 3a MCKJIIOUEHMEM 3aJaHHOTO IOIYCTHMMOIO
npoLeHTa BpeMeHH. OnpenessieMoe TakKUM 06pa30M PacCTOSIHME HA3bIBAETCH <«KOOPAMHAUMOHHBLIM PaCCTOSIHUEM», M Kpaii-
HME TOYKM KOODAMHALMOHHBIX DPAaCCTOSIHMM, ONpeJesIeHHBIX Ui BCEX a3MMYTaJbHbIX HANpaBJEHHUN, COCTABASAIOT KOHTYD
BOKDYT' 36MHOM CTaHIMN — KOODAMHALMOHHBIA KOHTYDP, KOTOPBIA 3aKJI04aeT B cebe KOOpAWHAUMOHHYIO 30Hy. IIpu mpaBuib-
HOM BbIGOpE AONMYCTHMBIX IOTEPb MEpelayd ¥ COOTBETCTBYIOILIMX IPOUECHTOB BPEMEHH, B TEYEHHME KOTOPOrO 3TH IOTEPH
HE JOJIKHbI MPEBBIIATbCA, Ha3€MHBIE CTaHLMM, PAcClOJIOKEHHbIE BHE KOOPAMHAUMOHHON 30HBI, OyAyT BOCIPMHHMATb MM
CO3/aBaTh JIMIIb He3HAYUTEJIbHbIE MMOMEXH.

KoopauHaumoHHas 30Ha ompefiensieTcs IMyTeM HaXOJXKAEHHUA KOODAMHALMOHHOIO DAacCTOSIHMA IJis BCEX a3MMYyTallb-
HEIX HampaBJICHMH OT 3€MHOM CTaHIMM U M300paXKeHUs B MacluTabe Ha COOTBETCTBYIOLIEH KapTe KOOPAMHALMOHHOIO KOH-
Typa, KOTOpbIil IpeACTaBasieT cOG0M rPaHMLy KOOPAMHALMOHHOM 30HH. B manHoM OTyeTe NPUBOAATCA METOAEI, KOTOPHIE
MpUroAHbl 60 /A rpadUyecKoro, MM60 AJIA KOMIBIOTEPHOTO ONpeJeNeHHs KOOPANHALMOHHOM 30HBI.

Xorsa <«KOOPAMHALIMOHHOE PACCTOAHHUE» OCHOBAHO HAa TEXHHUYCCKUX AAHHBLIX, 3TO NMOHATHE HOCHUT aﬂMHHHCTpaTHBHbIﬁ
XapakTep. HOCKOJIbe KOOpAWHAllMOHHasA 30Ha OIpeaeIaAeTCsa A0 HOﬂpOﬁHOI‘O pacCMOTpEeHUA JIIOGOI‘O KOHKpPETHOro ciayudas
BO3MOJXHBIX IIOMEX, OHA B CHJIY 06CT05ITCJIbCTB AOJDKHA OCHOBBIBATbCA Ha MNpEAINOJjIara€éMbIX rnmapaMeTpax Ha3eMHBIX CUCTEM,
B TO BPpEMsI KaK COOTBETCTBYIOLUME [TapaMETPbl 3€MHBIX CTaHUMH M3BeCTHHI. Takum 06p830M, 4TOOBI HE 3aTPYAHUTb TEXHHUYEC-
CKOro pa3BMTHUsA HA3€MHBIX CHCTE€M, HUX IIpeAriojiaraéMbi€ IapaMeTpbl HJOJIXXHBI 6pa'rbcn C HEKOTOpPbIM MPEBHILLIEHHEM 11O
OTHOLIEHHIO K TE€M MapaMeTpaM, KOTOPbIE€ HUCIOJIb3YIOTCsI B HAaCTOALLEE BpEMs.

CHCAyCT MOAYEPKHYTb, YTO HAJIMUMEC UJIH YCTAaHOBKA Ha3eMHOM CTaHIIMH B IIpeaesax KOOpﬂHHaU,PIOHHOﬁ 30HbI 3€MHOM
CTaHLIUA MOXET IOBJMATH, HO 0OBIYHO He BJINSACT, HA YCIICLIHYIO paGOTy KakK SCMHOﬁ, TaK M Ha3eMHOH CTaHI.lPlﬁ, TMMOCKOJIbKY

npoueaypa onpeaeseHus Koopmmauuonnoﬁ 30Hbl OCHOBaHa Ha Be€CbMa HeGﬂaI‘OﬂpHHTHbIX MpeAnoJoXeHUAX OTHOCHTE/IbHO
B3aUMHBIX IIOMEX.

* [Hansblii OTuer cremyer mosecTn A0 cBemeHMs 5-if MccnemoBarennckoit Komuccun.
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B LeJaAX ONpeacJICHUA KOOp)lHHa].lMOHHOl‘;I 30HBI MOryT paCcCMaTpUBaThbCA ABa CJydyas:

— Ui 3EMHOii CTaHIMHM, KOTopas paboTaeT Ha mepezady (U, CJIEAOBAaTENIbHO, MOJXKET CO3/IaTh OMEXY IPHEMY Ha Ha3eMHOH
CTaHLMK) ;

— A/ 3eMHOM CTaHLMH, KOTOpas paGoTaeT Ha mpueM (M, CJeOBAaTeJbHO, MOXET IO/IBEPraThCH IIOMEXe OT HU3JIyYeHUA
Ha3eMHOH CTaHIMH).

B ToM ciiyuae, Korja 3eMHas CTaHIMs NpefHa3HaueHa AJIA MepeAayd MM [pUeMa U3JIyUYEHHI pa3/MuHBIX KJIacCOB,
UCHOJIb3yeMbI€ TPU OIpeJe/IEHHH KOOPAMHAIMOHHOIO KOHTYpa, MapaMeTphl 3€MHOM CTaHLMH [AOJKHBI obecreuynmBaTh
HanboJibliee KOOPAUHALMOHHOE PACCTOHUE [JI KaXX/IOro JIyda aHTEHHBI 3€MHOM CTAHLUMH M /IS KaXX[AOH paclpeje/e HHOMH
MOJIOCHI YaCTOT, KOTOPYIO 3€MHO#M CTaHUMH INpefJaraeTcs UCIOJb30BaTh COBMECTHO C HA3€MHBIMH CJIyXXOaMHu.

Ipeasaraercs, YTo6bl COBMECTHO C KOODAMHALMOHHBIM KOHTYPOM OBbLIM HauepuyeHbl HECKOJBKO BCIIOMOTATEILHBIX
KOHTYPOB, OCHOBaHHBIX Ha MeHee HeGIaroNpUATHHIX MPEMIOI0XEHUAX N0 CPABHEHHIO C TEMH, KOTOPbIE GBI MCIOIBb30BAHbL
JJIs1 oNpefesieHUs KOOPAMHALMOHHOTO KOHTYpa. OTH BCIIOMOTaTeJbHble KOHTYPHl MOJXHO HCIOJIb30BaTh AJIA MCKJIOYEHHS
U3 Ja’bHEeHINero paccMoTpeHus, Ge3 GoJiee AeTaJbHBIX PacyeTOB, HEKOTOPHIX CYILECTBYIOMMX MM IIaHHPYEeMBIX Ha3eMHBIX
CTaHUMIA, pacIlOJIOXKEHHBIX B IpejesaXx KOOPAMHALMOHHOM 30HBIL

2. O0mmMe cooOpaKeHHUs

2.1 Konyenyus munumanshvix donyctumvix novepe nepedauu

OnpenesieHye KOOPAMHALMOHHOTO PACCTOSIHMA KaK PAacCTOSTHHUS OT 3€MHOM CTaHUMH, 32 TpeJesaMHA KOTOPOTo Bped-
HBI€ TIOMEXU OT HAa3eMHOW CTAHIMM WM JUIA Hee MOTYT CUUTAThCA HE3HAUYUTEJbHHIMH, OCHOBAHO Ha NPEIIIONOXEHHH, YTO
3aTyXaHHe HeXeJaTeJbHOTO CUrHajla SIBIAETCA PaBHOMEPHO Bo3dpacTamoweil ¢pyHKuueid pacCTOSHUA WIM MOXET ObITh Ipes-
CTaBJIEHO TaKoO# (yHKUMEH.

BesmuuHa TpeOyeMOro 3aTyXaHMs MeXXAY MELIAIOIMM I€PEJaTYAKOM M HCHBITHIBAIOIIMM TOMEXY NPHEMHHKOM
AAeTCA B BU/IE <MUHMMAIbHBIX IONYCTHMBIX ITOTEPh NepeJiaun A1 p Y, BpeMeHn», To €CTh IOTEPb NEPEAAUHA, KOTOPHIE JOKHBI
NPEBBILIATHCA PEaJbHBIMM MJIM PacueTHBHIMH ITOTEPAMM Iepejaun BCe BPEMsA, KPOMe pY, BpeMeHH *:

L(p) = Py—P.(D) Ab, 1)
rue
P, ** : MakCHMaJIbHBIN HMMEIOIMIICA yPOBeHb MOIIHOCTH Nepenauu (ABBT) B 3TaJOHHOM MOJIOCE YAaCTOT Ha BXOJAE
AHTEHHBbI CTAHIMM, CO3JA0LIEH TOMeEXY;

P, (p) : nonycTuMbiif ypoBeHb MeLIAOLIEro u3ayueHus (ABBT) B 3TasOHHOI MoJIOCE YAaCTOT, KOTODBIH MOXET OBITh
TIpeBHIIEH B TeueHHe He Gojee YeM pY, BpeMeHM Ha BHIXOZE NPUEMHON aHTEHHBI CTAHIUM, MOABEPKEHHOM
foMexe, UMesl B BU/LY, YTO Melllaollee U3JIydeHHe MOCTYNaeT OT eOMHUYHOIO MCTOYHMKA.

P, n P (p) onpeensioTcs AJisl OOHOM M TOM JXe NIAPUHEI I0JIOCHI PaMOYaCTOT (ITaJOHHAS MIMPHHA MOJIOCH YacCTOT,
a L(p) u P,(p) onpeseasiorcs A/ OJHOTO M TOTO JXKe IPOIIEHTa BPEMEHH, Kak 9TO TpebGyeTCs KpHTepHAMM KayecTBa mepe-
auM, OCYHIECTBIAEMON CHCTEMOHM, NOABEPKXEHHON IOMeEXe.

B AAHHOM CJIy4a€ NpEACTAB/JAIOT MHTEPEC TOJIBKO MaJibie NPOLICHTbI BPEMEHH, M IIPH 3TOM CJeAyeT pa3jMuyaTh JBa
CYWIECTBEHHO OT/IMYHBIX ME€XaHM3Ma pacnpoOCTPAHEHHA MELIAIOWIEro M3JIyuyeHUs:

— PpacnpocTpaHeHHWe CHTHaJoB B Tpomocdepe no tpaccaM, 6Ju3kuM K Ayre Gosbmoro Kpyra; moaa (1), cM. OyHKT 3;

— DPacnpocTpaHEHHME CHMTHAJIOB M3-33a PacCesHHsA OT TMAPOMETEOPOB; Moja (2), CM. MyHKT 4.
22 Konyenyun munumanvhvix donycTumblx OCHOBHBIX NOTepb nepedavu

B cayuae pacnpocrpaHenus mo moze (1) moTepu mepefauM ONpPEefeNAIOTCA B BHAE pa3fie/IbHBIX IapaMeTpOB,
a MMEHHO: OCHOBHBIX IIOTEph nepeauyn (TO eCTh 3aTyXaHue MeXAY U3OTPOIHHIMM aHTEHHaMM) M 3¢bdbeKTHBHBIX yCHIEHUI
aHTEHH Ha OGOMX KOHIL@X TPAacCHl MPOXOXAEHMS NoMexH. MUHHMaJbHEIE JOMYCTMMBIE OCHOBHBIE TOTEPH Tepefayd MOIYT
TOrAa ObITH BHIPAXXEHbI CIEAYIOMMM 0Opazom:

Ly(p) = Py + Gy + G, —P,(p) aB, )

raoe

L,(p): MuHMMa/IbHBIE JOTIyCTUMBIE OCHOBHBIE ITOTEpH Nepefauu (AB) s pY BpeMeHw; 3Ta BeJIMYMHA JOJUKHA IIpe-
BBHIIATBCA PEaJIbHBIMM MM PacYeTHHIMM OCHOBHBIMHM ITOTEPSMHM Iepefiauyd Bce BpeMs, KpoMe p%Y, BpeMeHH;

* Ecmm p npeacraBisieT coboit Masbii mpoueHT BpeMenu B mpemenax oT 0,001 go 1,0%, TO HCIONBE3YIOT TEPMHH «KDATKOBpPEMEHHEIE»;
ecm p>20%,, TO UCIIONB3YIOT TEPMUH <«IOJINOBPEMEHHEBIEY.

** IlITpuxoM OTMeuyeHH IapaMeTphl, CBA3aHHLIE C CO3JAIOLIEH MMOMeXY CTaHLMeil.
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ycunenue (B AB OTHOCHTENIBHO H3OTPONHOIO H3Jy4aTessi) NEpelaollleil aHTEHHH MeEMAloUed CTaHIMH.
Ecimm nomexy cosfaeT 3eMHasi CTaHUMsI, TO GepeTcsi yCUeHUE aHTEHHB! B HAIPaBJIEHUH (PUIMUECKOTO TOPH-
30HTa MO a3WMYTy HA3eMHOM CTAaHIMM; JJIA HA3€MHOM CTAaHUMHM GepeTcs MpeANosaraeMoe MaKCUMaJbHOe
yCUJIeHHE aHTEHHB;

ycusneHue (B AB OTHOCMTENIBHO H3OTPONHOIrO M3Jy4yaTesisi) NPHEMHOH AaHTEHHB! CTaHLMH, MOABEPXEHHON
nomexe. Ec/iv moMexe mojBep)KeHa 3eMHasi CTaHUMsl, TO GepeTcsl YCHJIEHME aHTEHHBI B HanpaBjeHUM U3n-
4eCKOTO FTOPU30HTA MO a3UMYTY HA3E€MHOM CTaHLMH; [UIS HA3eMHOI CTaHUMHU GepeTcs IpeaIoaaracéMoe MaKCH-
MaJIbHOE€ YCHUJIEHHE aHTEHHHI.

CBejieHMsI O AUarpaMMax HaNpaBJEHHOCTH aHTEHH 3€MHBIX CTaHLUMA MOXHO Haiith B Pexomenpmaumm 465 m Ortue-
tax 391 u 614. IIpunoxenue I faet yucjieHHble M rpaduYecKue METOAbl ONpEAEJEHUs Yrja MEXAY OCHOBHBEIM JIyUOM aH-
TEeHHBI 36MHOI CTAHLUMH M (PU3NYECKUM FOPH3OHTOM, a TaKXKe YCHIeHUE aHTEHHhl B HallpaRJIeHMH Ha TOPH30HT B 3aBUCHMO-
CTH OT a3uMyTa.

Ilpu pacCMOTpeHMHM HEreoCTalHOHAPHBIX CIyTHUKOB Haf0 MMETh B BUAY, YTo G,, wm G, (B 3aBUCHMOCTH OT TOrO,
YTO OTHOCHTCS K aHTEHHE 3€MHON CTAaHLUMM) MEHAITCA BO BPEMEHH. B 3TOM ciyuyae cieayeT MOJb30BAThCA IKBHUBAJIEHT-
HOi HE3aBHCHMOM OT BPEMEHM BEJIMYMHOM YCHJIEHMS aHTEHHBI 3€MHOH CTaHLMM *. ITa SKBMBAJICHTHAs BEJMUYMHA YCHJICHUS
160 Ha 10 B MeHbIIE MAKCMMAJbHOTO YCHJIEHMSl 2HTEHHBl B HAlpaBJEHUM Ha TOPU3OHT, JMOO ABJIAETCA TOW BEIMYUHON
YCHJICHHSI aHTEHHBI B HaNPaBJeHUH HA TOPU3OHT, KOTOpasi NPEeBHILIAETCsl B TeueHue He Gosiee ueM 109, BpeMenu (ecrm mpe-
BBIIIIEHHE UMEET MECTO), B 3aBUCHMMOCTH OT TOTO, KaKad M3 3TMX BEJMYMH OoJblue.

Onpedenenue u rabyauposarue napameTpos nomexu

2.3.1

Honycrumblii npurnumaemolii ypOBEHb MEWUAIOUE20 USNYHEHUS

JomyCTUMBIA IPUHUMAaEMBIif YPOBEHb MeIIaoIero usayyeHusi (ABBT) B 3Tajl0oHHO! MIMPHHE NMOJOCH! YacToT,

NPEBLIIAEMBIM B TeyeHHEe He Oosiee ueM pY, BpPEMeHH, Ha BHIXOJE NPUEMHON AHTEHHB CTAHLMH, MOKBEPXXEHHOM
nmoMexe OT KaXJOro MCTOYHHMKA MOMEXH, ONpeAessieTcs NpPUBEICHHOM HuXe obuieit dopmyJioi:

roe

P.(p) = 10 log (KT,B) +J + M(p) —W nBBT, 3)

M(p) = M(py/n) = My(py) 1B 4)

noctosiHHas BoaeiumMana, 1,38 X 102 ox/K;
TEMIEepaTypa TEIUIOBbIX IIyMOB MpueMHOM cucteMul (K) Ha BbIXOJ€ IPUEMHOM aHTEHHBI (CM. MpuMevaHue 1);

3TaJIOHHAaA INIHUPHHA MOJIOCH YaCTOT (FI.[), TO €CTh ILIMPHHA MOJIOCHI YAaCTOT CHUCTEMBI, l'IOllBep)l(eHHOﬁ nmoMexe,
B IIpeaecaax KOTOpOﬁ MOILIHOCTh MEMIAIOUIET0 HIIYYCHHSA MOXET ObITH YCpeAHEHa,

otHomlenne (aB) pomyctuMoit moiroBpeMeHHOM (209, BpeMeHHM) MOLIHOCTH MEINAIOMIETO H3JyYeHMS
K MOILHOCTH TEIUIOBBIX LIyMOB IIPUEMHOM CHUCTeMBbl Ha BBIXOJE IPHEMHONH aHTeHHBI, IPUHUMAIOILEH MOMEXY
(cM. mpuMevaHue 2);

IPOUCHT BPEMECHH, B TCUCHHE KOTOPOIro NOMEXa OT BCE€X MCTOUYHHKOB MOJKET NNPEBHICUTH )IOHyCTHMbIﬁ YPOBEHB;

0XMJaeMoe KOJMYECTBO HCTOYHUKOB ITOMEX, MPEANI0IaralouMXcsi HEKOPPeMPOBaHHBIMHU AJIsl MaJIbIX MPOLIEH-
ToB BpeMeHH (cM. myHKT 4.3.2 Ortuera 887);

MIPOUCHT BPEMEHHM, B TCUCHHEC KOTOPOro mnomMexa OT OAHOI0 MCTOUHHKA MOXET IPEBBICHTH AOHyCTHMbIﬁ
YPOBEHb; IIOCKOJIbKY INOABJICHHE INOMEX OAHOBPEMEHHO CUMTAETCs MAaJIOBEPOSTHBIM, D = po/n;

M(py): oTHomeHne (AB) MeXay CyMMapHBIM OONYCTHMBIM YPDOBHEM MOIIHOCTH BCEX MEMIAIONMX H3JIYyYCHHH

M(p):

w:

(BCe MCTOYHHKH), NMPeBBIIAEMBIM B TeUeHHE py%Y BPEMEHM, U TaKUM )K€ yPOBHEM, IIpeBbIIIa€MbIM B Teye-
Hue 209 BpeMeHM (CM. nmpuMeuaHue 3);

oTHOomeHHe (AB) MeXAy JOMyCTHMBIM YPOBHEM MOILHOCTH OAHOIO MEIMIAIOMIET0 M3JIydeHUsi (eAWHUYHBINA
HCTOYHMK), NPEeBHINIAEMbIM B T€UYE€HHE pY BPEMEHHM, U CYMMAapHHIM JONYCTMMBIM YPOBHEM MOILHOCTH BCEX
MeEIIAOUMX U3JTyYeHHH (BCe MCTOYHMKM), NpeBhIIaeMbIM B TeueHue 209, BpeMeHH;

Ko3bPpuIMeHT 3KBUBaJEHTHOCTH (AB), CBA3BIBaOIMil NOMEXy OT MeIAOIMX UCTOYHUKOB, C TMOMEXOH,
BhI3BIBAEMOM BBEJEHMEM B ITAJOHHYIO IIMPHUHY MOJIOCH YAaCTOT AOTOJHHUTEJBHOrO TEIVIOBOTO IIyMa TaKOM
K€ MOLIHOCTH. DTOT KO3((MHUIMEHT MOJOXKHUTENIEH, €C/IM MEIIAIoUIMe M3JYYEHUS NPUBOAAT K OoJblIEMY
YXYALIEHHIO KAa4yeCTBa, YeM TeIIOBble IIyMbl (CM. MpUMeYaHue 4).

B ta6muuax I u 11 opeacTapieHbl BeJIMYMHBI BBILEYKA3aHHBIX MAapaMeTPOB.

*

JTa DKBMBAaJIEHTHAN BEJMUUHA yCHJICHHS AHTEHHB! HE MOXKET ObITh UCIIOIL30BaHA, €C/IM AHTEHHA 3eMHOH CTaHIUMHM HAaNPaBJIeHa B OJHOM
M TOM Xe HanpaB/JeHMH B TE€YEHWE 3HAYMTE/bHBIX .IEPMOAOB BpeMEHM (HANPHMMED, NpU paboTe ¢ KOCMMUECKUMH 30HAAMHM WJIM CO CHYT-
HUKaMH, KOTOPbl€ MOYTH reOCTALMOHAPHBI).



TABJIULA 1 — Iapamerpul, Heob6xo0dumble dns onpedeneHus KOOPOUHAYUOHHOU 30HbI 05 nepedaioweil 3eMHOI CTAHYUU

CraHuus
THn Ha3eMHOH CTaHLMH CraHuMs paguOpesIeHHOM JIMHWH NPAMOH BHIMMOCTH TponocgepHoil paguopeedHONR
: " JIMHUHU
Honocu yactor (I'Tw) (%) - 1—10 10—15 15—40 1—10
Buz MOAYJHMPYIOLIETO CHrHaja Ha3zeMHOH ctanuun (') A N A N N A
2o (%) 1 0,01 0,005 0,01 0,005 0,005 0,01
n 2 3 2 2 2 1
ITapameTpsl p (%) 0,005 0,0017 0,005 0,0025 0,0025 0,01
U KPHTEDHH
MOMeXH J (@B) ® 16 2 16 2 2 9
M, (py) (8B) (®) 17 33 17 22 22 17
W @B) (M 0 0 0 0 0 0
B (Tw) 4x10° 10° 4x10° 10° 10° 4x10°
TapameTpbl G, (aB) (®) 45 () 45 () 50 50 50 52
Ha3eMHOM
CTaHLMU AG (aB) 3( 3() 8 8 8 10
T, (K) 750 750 1500 1500 3200 500
BcriomoraresbHbIe S (aBBr) 176 (%) 150 (%) 178 157 154 192
rapameTpbl
Pr (p) (aBBT) B mosoce B —131 —105 —128 —107 —104 —140

(") A: AHnanorosas Mouynauus, N: Llugposas Mopynsuus.

A

A
@)
)
@)
*

B Tex ciyyasiX, KOTJa Ha Ha3eMHON CTaHIHMH NMPHMEHSETCA KaK aHaJOroBbid, TaKk M LM(POBOH BHAB MOAYJHMPYIOLIEr0o CUTHaJIa, CeAyer
HCIIO/Ib30BATh Te MAPaMeTPH], KOTOphIe MPHBOAAT K MOJNyYEHHIO GOJblIEl KOOPAMHALMOHHOH 30HBL

B npumeuarmuu 2 K myHkTy 2.3.1 onpejesnseTcs M pacCMaTPHBAaeTCs BeJMYMHA mapameTpa J KakK JUIsi aHAJIOTOBBIX, TaK M /UL LU(POBBIX

cucteM. B PexomeHmaumu 615 coaepkaTcs KpUTEpuH NOMeX AIsi LM(POBBIX pajMOpesiefiHbIX CHCTeM; BequuMHa J mas umMdpo-
BBIX CHCTeM TpeOyeT a/bHEHImIEro MCC/IeJOBaHMA COBMECTHO C BeJMUMHAMHU Do (%) H n.

#n (*): Cm. npumevanus 3 u 4 Kk nyHkry 2.3.1.

BeanuuHsl G, He BKIIOYAIOT MOTEPH B (PUACPHBIX JMHHMAX.

PacripeesieHHble MOIOCH 4acTOT npuBefeHsl B Ipunoxennn 28 k PersaMeHTy pajmoCBA3H.

INpusenena seanuuHa Mis 6 I'T'u. CooTBEeTCTBYIOIME BEJIMUMHBI Uil APYIMX 4acTOT AAIOTCA B tabnuue I bis.

TpuBeeHHBIE BEJMUMHBI OTHOCATCS K 4acToTe 6 I'TL, BeJMYMHBI A/l APYrMX 4acTOT MOrYT GbiTh nosiydyeHsl w3 Tabmuupr [ bis.
B OTHOIEHMM ONpeZesieHUsl MapaMeTpa CM. MyHKT 2.3.2.

TABJIMLA I bis

Yacrorer (I'T'w) 1,5 2 4 6 7-8
G, (aB) 35 37 42 45 47
AG (aB) —17 —5 0 3 5

$§-T8¢ 13h10

L8
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TABJIULA 11 — Ilapamerpel, Heob6xodumbie 0ns onpedenenuss KOOPOUHAYUOHHOU 30HbL QN NPUEMHOU 3EMHQU CTAHYUU

Cayx6a
KOCMHMYECKHMX CryxGa
Merteo- | KocMu-
HCCeaAOBaHUMH .
pOJIOTH- | YeCKOM Cryuukosas
Cry X651 dukcupoBaHHas riay6o- q;:](:_x HBKC;_ cyx6a uc-
KOCMHYECKOH CIIyTHAKOBas K Huio- T;g"" CJIEIOBAHU A
PafMOCBA3H cayx6a oxoo. |<0M0C | ag | (rene- 3e1§um
semuan | AT~ [cayx6a | mer- O
JIOTH- (9) pu 1)
pyeMeble Q)
NOJIETHI ' )
Monoch yacror (FTw) (%) 1—10 10—15 15—40 {1—10 {1—10 | 1—15 | 1—10 | 1—10 |[10—40
3emHasn A N A N N
Bun CTaHLHUS - - - -
MO}:[yJ'mpyIOl.l.lleI‘O
curHana (') Hazemuas
cranuus A A A A N A A A A
Po (%) 0,03 0,003 0,03 0,003 | 0,003 0,1 0,001 1,0
n 3 3 2 1 1 2 1
0,
TMapameTps p (%) 0,01 | 0,001 | 0,015 | 0,003 | 0,003 ! 0,05 | 0,001
M KPUTEpHH 2
oMexu J (aB) (*) —85 | —85 | —85 | —85 | —85 — —
M, (py)
B) (%) 17 >5 17 >5 >5 —_ —
W (aB) (%) 4 0 4 0 0 — _
E (nBBT) 7 8 8
Tapamerpst B monoce B 55 55 55 55 35)125¢) 1250 55 55 55
Ha3eMHOM
CTaHLUUH P (aBBT) 7 8 8
(mpaMo# & nonoce B 13 13 10 10 —10()|—17¢)|—17() 13 13 13
BHAUMOCTH) :
AG (gb) 0 0 3 3 3 0 0 0 0 0
BEnglIBo?: )B 92 92 - - — 62 (% | 62¢% 92 — —
IMapameTpnl
Ha3eMHOMH
Jut— P, GBBT) | 40 40 — — — J1w0e [10¢) | 40 — —
(TpomocgepHoir) B Tosoce )
AG (aB) 10 10 — — — 10 10 10 — —
JTasoHHas
HMpHHA 5 6 6 6 6 6 6
HOMOCH! B (T'u) (°) 10 10 10 10 10 1 1 10
4acToT
Honycrumas P, (p) (1BBT)
Mr(:‘l.;.;l[-le(;C:b B nonoce B — — — — — —220 | —220 —154

(') A: AHnanorosas monynsauus; N: Hugpposas Momyasuus.
A GHu*:Com npumeyanus 2, 3 u 4 k myHkry 2.3.1.

(°) B HEKOTOpHIX CHCTeMaXx (PUMKCHPOBAHHOM CITyTHMKOBOM CJYXXObI MOXET OKa3aTbCsi JKeJaTeJbHHIM BhIGOp Gosbmieit 3TanoHHOM
INMPHHB TOJIOCHI 4acToT B, eciM MOTPeGHOCTM CHCTEMBl YKAs3hlBAlOT HAa TO, YTO TAaKOi BHIOOP MOXKET OHITh IPOM3BEIEH.
OpHako BhIGOp Gosiee IUMPOKOH MOJOCHI YAaCTOT INPHBEAET K MEHBIIEMY KOODAMHALHMOHHOMY pPAacCTOSHHIO, M MOCJEAyIollee
pElieHHe YMEHbIIMTh BTAJOHHYIO IMMPHHY IOJIOCHI YaCTOT MOXKET MOTpeGOBaTh AONOJHHTENLHOM KOOPHMHALMH 3€MHOH CTaHIMH.
MoxxeT TakKe OKa3aThCsl JKEJNATe/IbHEIM YMEHBUIMTD BEMYHHY STaJOHHON IMPHHBI NIOJNOCHl YAaCTOT; HANPUMEP, TIPH Y3KOMOJIOCHBIX
nepejayax 3TAaJOHHAs IUMPMHA MOJIOCH YacTOT B MoXeT ObITb NMpPUHATA PaBHOM Y3KOH IIMPHHE IIOJIOCHI YaCTOT, 3aHMMAaEMON
JKEJIATEeNIbHOW Nepepavei.

®) Pacnpenenennbie mosockl yacror npuseiessl B Ilpunoxennn 28 x PernaMeHTy paaMocBA3M.

(") ITH BesMuMHBL NPEANoJIaraoT WHPHHY MOJIOCH paauodacToT He MeHee 100 MI'n u Ha 20 KB HuXXe npeanoJyiaraeMoil CyMMapHOi
MOIIHOCTH, IIPHXOAALIEHCS Ha KaXXJIOe HM3JIydYeHHe.

(®) 3T BennumMHH onpenesieHbl VI IMPUHBI Nojockl 4actor B 1 ' m Ha 30 aB HMXke mpeanosaraeMoii CyMMapHOH MOIIHOCTH,
MPUXOAAIIEAC Ha KaXJOoe M3JyuyeHHe.

9 .
(*) TMapameTpsl, cBsI3aHHbIE C 3THMHU CJIyXX6aMH, MOTYT MEHATHCS B JOBOJLHO IMPOKMX mpeaenaX. HeoGXoaMMo NpoBecTy AaibHeRmme
MCCNIEIOBAHHA JJIS TOrO, YTOObI IOJYYMTh XapaKTEPHbiE BEJHYHMHEL
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B onpeaenieHHBIX Cy4asX aJMUHVCTPALUMsS MOXET MOCYMTATh ONMPABJAHHBIM HEKOTOPOE OTKJIOHEHHME XapaK-
TEPUCTUK €€ NMPHUEMHOH 3eMHOI CTAaHUMM OT TeX BEJIMYMH, KOTOPHIE YKa3aHbl JJIf 3€MHBIX CTaHLMi B TaOsmue I1.
Crenyer o6paTHTh BHUMaHME Ha TO OOCTOATEBCTBO, YTO HJI1 KOHKPETHBIX CHCTEM LIMPUHA MOJOCH 4acTOT B Him,
HallpuMep, MJIAi CHCTEM C MPeJOCTaRIeHHEM KaHaJIOB IO TpeGOBaHMIO, MPOLIEHTH BPEMEHH P U Py MOTYT OT/IMYATHCSH
OT BeJIMYMH, MPUBeJEHHBIX B TaGmue II. Bosee moapoGHble CBeJieHHsI MpUBEACHH B MyHKTE 2.3.6.

ITpumeuanue 1.— IllymoBasi temnepaTypa (K) mpHeMHOM CHCTEMBI, OTHECEHHAsi K BBIXOAY NPUEMHOH aHTEHHBI,
MOXET OBbITh MOJydeHa MO (opMyJe:

T, = T,+ (e—1) 290 + T, K, (5a)

roe

T, urymoBasi TeMnepatypa (K), BHOCMMasi MpueMHON aHTEHHOIA;

€ : YMCJICHHOE 3Ha4Y€HUE MOTEPhb B JMHUMU Nepefayn (HanpUMep, B BOJHOBOAE) MEXAY BLIXOAOM aHTEHHHI M BXOJAOM
[IPUEMHHUKa;

T,: mymoBas Temnepatypa (K) Bxojga mpuMeMHHKa, BK/IOYasi BKJIaJ BCeX MOCJIEAYIOLMX KacKaloB, MepecYMTaHHBIH
Ha BXOJ NMPUEMHWKA.

[na paguMopeneHBIX MPUEMHUKOB M B TOM CJydae, KOT/ia MOTEPHA B BOJHOBOJHON JMHMH MPHEMHONH 3eMHOM
CTAHUMH HE M3BECTHBI, CJeAyeT MCNOJb30BaTh e = 1,0.

ITpumeuanue 2.— Koadduumenr J (1B) onpemensieTcss Kak OTHOLIEHHE CYMMapHO# AosroBpeMenHoit (20% Bpeme-
HH) AONYCTMMOH MOILZHOCTH COBOKYIIHOCTH BCEX MEIIAIOLIMX HM3JIy4eHHH K JOJITOBPEMEHHOM BeJMYMHE MOIIHOCTH
TEIUIOBBIX PaJMOYaCTOTHBIX LIYMOB B 3TaJIOHHON IIMPHMHE MOJIOCH YaCTOT AJISI OAHOTO MNPHUEMHHUKA. [IpH BHIYMCIAEHUU
3TOro Ko3dGulUMeHTa CYNTASTCA, YTO MeINAOLIKE M3IYYEHUA MMEIOT PaBHOMEDHOE paclpede/ieHHe CIEeKTpaJbHOM
OJIOTHOCTH MOLIHOCTH, IPUYEM AEHCTBUTEJbHasA «(opMa crneKkTpa yuuTbiBaeTcs Koaddpuumentom W (cM. HuXe).
Hanpumep, B 50-nposieTHO Ha3eMHOHW TMIIOTETHYECKOM JTAJOHHOW LENMM CyMMapHasi JONMYCTMMas MOIMHOCTb af-
AuTHBHOM moMexu coctasiaseT 1000 nBrOncod (Pexomenpmauus 357) M cpPeAHsisi MOLIHOCTb TEMJIOBOTO ITyMa IJIst
OJIHOTO IIpOJIeTa MOXKET ObITh MPUHATA paBHOH 25 NBTONCOGd. ChefoBaTeNbHO, OCKOIBKY IS CHCTEMBI C YaCTOTHBIM
pa3geneneM M 4yactoTHoM Moayssumued (YPK-UM) oTHomIeHME MOIIHOCTH IIyMa OT [OMEXH C PaBHOMEPHBIM
CIIEKTPOM K MOILMHOCTU TEIJIOBOTO HIYyMa B OJHOH M TOM K€ DTaJIOHHON LIMPHUHE IOJIOCHI YACTOT COXPAHAETCH OM-
HaKOBBIM KaK /10, TaK M M0CJEe IeMOAYAATOPa, TO BeJMynHa Koddduuuenra J onpenensiercs oTHowenuem 1000/25,
BbIpaXX€HHBIM B AB, To ecTh J =16 nB. B cucreMe HUKCHPOBaHHOM CIlyTHHKOBOM CJIy)XObI CyMMapHasi JAONYyCTHMast
MOIIHOCTb MOMEXH OT Ha3eMHBIX cTaHUmi TakXe paBHa 1000 nBrOmncod (Pekomenmauus 356), ogHako Mano Be-
POSITHO, 4TO6bI TEIUIOBbIE LYMBI, BHOCUMEIE JIMHHMEN BHU3, Npesbimam 7000 nBrOncod, orciona J> —8,5 nb.

B umdpoBbIX cHCTeMaX moOMeXa M3MepseTCs M ONpeJeseTCss B BHAE AOMYCTUMOrO YBeJIUYEHMA Koaddu-
upeHTa oumbok. B TO BpeMmsi Kak yBenMueHue KO3 HUNEHTa OMMOOK aJIUTHBHO MJIf STAJOHHBIX Lielled, COCTOs-
IIMX M3 MOCJIEAOBATENbHO COEJIMHEHHBIX YYaCTKOB, PaJOoYaCTOTHASI MOLIHOCTbh MELIAIOUIETO M3JIyYEHH s, BHI3bIBAIO-
mas TaKoe yBeJuueHue KoadduumeHTa oMok, He aJJMTHBHA, IOCKOJIbKY KO3((MHUIMEHT OIMGOK He SBASETCS JH-
HEeHHOM (yHKUMEH OTHOINEHMS CHMTHaJ/LIyM Ha BXOJE AEMOAY/SATOPAa MM OTHOLIEHMS CUTHaJ/moMexa. B cBs3u
C 3TMM MOJXXeT OKa3aThCs HeOOXOAMMOM MHAMBHMAYATbHAS 3ALIMTA KaXA0ro npueMHuka. Kpurepuit momexu, Heo6xo-
JUMBIA 17151 3alUMTH UM POBLIX NepeAay, elie HaXOAUTCS B CTaJuu UccyieoBaHuil. OgHako PexoMeHgaumeit 558 ycra-
HAB/MBAETCH, YTO CYMMapHbI IPUHUMAEMbIH YPOBEHb JOrOBPEMEHHBIX HEXKeJIaTebHbIX M3JYyYEHUI HE AOJIKEH Ipe-
BeImaTh 109, cyMMapHO MOIHOCTH IIyMa M MIOMEXH Ha BXOAE AEMOAYJIATOpA, KOTOPas co3daeT Ko3(PPHUIMEHT OIM-
6ok, paBHbiit 107° mas curnanos 8-paspsanoit MUKM TenedoHnH, MIPHHAMAEMBIX 3€MHOMN CTaHLmel ¢durcupoBaHHOM
CIyTHUKOBOM CyXObl. [Ipearnonaras, 4To MOIHOCTb TEMJIOBOTO MIyMa B TAKHUX CMTHajAaX He mpesbimaet 70%, cym-
MapHOH MOIIHOCTH IIYMa M NMOMeXH, Koadduuuenr J MOXKET TaKKe UMETh BEJMUMHY > — 8,5 aB.

Ins HazeMHbIX LMGPOBLIX CHCTEM, COOTBETCTBYIOIMX PexoMeHmaiuun 594, mepepbiB B pe3ysibTaTe BO3/AEHCT-
BHs LIYMOB M MoMex cocrariseT 0,054% BpemeHH J0GOro Mecsua IpU MOPOrOBOM 3HAYEHMH KO3 HIMEHTa OLIU-
60Kk, pasiom 1 X 107> 10% u3 KOTODPBIX BBI3BIBAIOTCS IOMEXaMH OT CIIyTHHUKOBBIX CUCTEM. JIJisi CHCTEM C pe3epPBHBIM
crBojioM J = 2 gB. [ins cucrem 6e3 pesepsHoro ctBoja J = 7,5 nB. Heo6xoaumo NPOAOJ/IKUTH MCCJIEAOBAHME 3THX
BOIIpocoB (cM. IMyHKT 4.3.1 Oruera 877).

M pumeuanue 3.— My (p,) (1B) — 370 «3amac Ha MoOMeXH», TO eCThb oTHomenue (B AB) kpaTkospemensoro (Po%)
AOIYCTUMOTO YDOBHS COBOKYITHOH MOLIHOCTH BCEX MEILAOWMX M3JyYeHMH K AHAJIOTHYHOMY JOJTOBPEMEHHOMY
(20%) ypoBHIO.

IJis1 aHaJIOrOBBIX pafMOpENeHHbIX CHCTEM U CUCTEM (PMKCHPOBAHHOM CIYTHHKOBOM CAyXObl 3TOT K03ddu-
LIMEeHT paBeH oTHOImEeHMIO (B n1B) Mexay 50 000 m 1000 nBrOncod (17 nBb).

Yro xacaercsi UHGPOBLIX CHCTEM, TO XapaKTePUCTHKA KayecTBa UX paGoTsl B Gosbiieit 4acTH pailOHOB MMpa
MOJKET 6bITh YCIEIIHO OMPE/e/IeHa B BUAE TIPOLIEHTa BPEMEHH P;, B TEUEHHE KOTOPOTO AOMYCKAETCSA CHHIKEHHUE YPOBHS
T0JIE3HOrO CHMrHaJa [0 ero paGouero MOPOTOBOTO 3HAYEHHMS, ONPEAEIAEMOrO 3aJaHHLIM KO3((pHIMEHTOM OMMGOK.
TMpu paGoTe cUCTEMBI B YCIAOBMAX OTCYTCTBUS 3aMHPaHHMi MOJIE3HBI CHMrHan OymeT MpeBBIIAaTh CBOM IOPOrOBBIA
YPOBeHb Ha BeJIMUHHY HEKOTOpOro 3amaca M. Uem GoJible STOT 3anac, TeM BbILIE YPOBEHb MEIIAIOIIErO U3IydeHHUs,
KOTOPOE MOXKET CHH3MTb JI0 NMOPOTOBOIO 3HAYEHMS] KA4eCTBO PabOTH CHCTEMBI, AEHCTBYIOWIENH B YCAOBMAX OTCYT-
CTBUS 3aMHMpPaHHM.
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MOoOJXHO MOKa3aTh, 4YTO CHWIKEHHE [0 MOPOrOBOr0 YPOBHSI KauyeCcTBa paboTHl CHTEMBL, AEHCTBYIOLIEN B YCAOBUAX
OTCYTCTBUS 3aMUDaHMii, DM BO3AEHCTBUM Ha Hee TOBBIEHHOrO YPOBHS MEINAIOIIEro H3JIyYeHUs OIpe/essieTcs
IpUOIM3UTEILHO CJIEAYIOUMM BbIpa’KeHHEM:

My(py) = M;—J ab, (5b)

rie BCe NapaMeTpHl BblpaXeHH B AB, kak 2T0 ompefeneHo Beime. OmHako BeJMUMHBI M (po), IpeBbIUIAIONME [IPH-
6m3utesio — 10 log p, AB (rge p, — NMpOLEHTH BpeMeHN), B 0OILEM HCIO/Ib30BaTh HE CJEAYyET, B 0COBEHHOCTH
npu pacnpocTpaHeHuu 1o moze (1) Ha CyXONyTHBIX TpaccaxX, MOCKOJIBKY NPH TaKHX Gosnblumx 3HaueHUAX M (py)
KOOPAMHALIMOHHBIE PACCTOSIHUSA, ONpe/ie/IeHHbIE JIMIIb /ISl MaJIbiX IIPOLIEHTOB BPEMEHH, MOTYT HE obecrnednTb AOCTa-
TOYHOM 3alUTH /IS HOMHMHaJbHOH (209 BpeMeHHM) pabOTHI CHCTEMBI, OABEPKEHHON MOMEXE.

Hpumeuanue 4.— Kosdpdpuuuent W (aB) — 3T0 ypoBeHb MOIIHOCTH PAZMOYaCTOTHOrO TEIUIOBOTO IIyMa OTHOCH-
TEJIbHO TPUHMMAEMOM MOLHOCTH MEINAIOLIEro M3JIyYeHHsi, KOTOPBIH, AEHCTBYs BMECTO MEINAIOIETO H3IyYeHHs
M 3aHMMasl Takylo Xe (ITaJOHHYI0) IUMPHHY IOJIOCHI YaCTOT, CO3[ACT TaKkylo e MOMeXy (HampuMmep, yBeJuueHHe
MOIIHOCTH IIyMa B 3ByKOBOM WJ/IM BH[EOKaHaJle WM yBeJMueHue Kod(pduumeHTa oum6ok). Koadduuuenr W B 06-
IIEM CJy4ya€ 3aBUCMT OT XapaKTEPUCTHK KaK ITOJE3HOTO, TaK M MELIAIOWIEro CHTHAJIOB.

IIpu moMexax Mexpay cucteMamu nepepaum Teaedonun YPK-UM kosdpduupent W moxer ObITh BBIUMCIIEH
no ¢opmyJe:

W = 10 log [f, (1 +rm) D (f,;,0)] B, (5¢)

rae
m: CpefHEeKBaApPaTHYHBIA UHAEKC MOAYJSALMH B CHUCTEME, NOJBEPKEHHON MOMeXxe;

r: OTHOIIEHME NHKOBOTO HANPSDKEHWsI MHOTOKAHAJbHOIO CHUTHaJa K CpelHEeKXBajipaTHuHOMYy (2(d(heKTHBHOMY)
HANpsDKEHUIO B CUCTEME, MOABEPIKEHHON NOMeEXe.

3ameTuM, uT0 WieH f, (1 + rm)npeacrapiseT NOJOBUHY LIMPHHBI [0JIOCHl YaCTOT CUTHAJA, TOABEPXEHHOTO
nomexe, no npasuiay Kapcona.

Ynen D(f,,,0) — 9TO BeJMUMHA CBEPTKH, COIEPXKAMasAcs B K03GdulMeHTe yMEHbIUEHHs HOMEeXH B, yka3zaHn-
HOM B ¢opmyne (3) Otuera 388.

Ec/M cpefHeKBaIpaTHUHBIA WHAEKC MOAYJSLMH MOJE3HOr0 CHrHajla NpeBBIAeT MpUMepHyo BenuunHy 0,8,
To W Gynet He Gonee MpuMepHON BesIMYMHEL B 4 B Npu yc/0BHM, YTO B Ka4€CTBE STAJOHHOM IMMPUHBI II0JIOCH YaCTOT
BbIOpaHa <«LIyMOBasi» LIMPHHA IOJIOCH YAaCTOT MOJE3HOrO CUTHAJA.

JUtss oYeHb MajblX CpeAHEKBaJApPATHYHBIX MHAEKCOB MOAYJALMH MOJIE3HOr0 curHaza W MoxXeT MpUHMUMATb
IIMPOKMI AMana3oH 3HAYEHWM, yBeJMYUBASACh C YMEHbIICHHEM MH/AEKCAa MOAYJSLMHA KaK TIOJE3HOro, TaK M Memalo-
MIETO CUTHAJIOB. B 3THX C/Iyyasix 0Ka3ajoCh MOJIE3HbIM BbIOMpDATh B KaueCTBE DTAJIOHHOH LIMPHMHBI MOJIOCH YacTOT
HOMMHAJIbHYIO LIMPUHY MOJOCHL 4acToT TesnedoHHoro KaHana 4 xI'u, npu atom W <0 ab.

Mpu nose3HoM curHaje B LudpoBoi ¢dopme W o0buHO ObiBaeT paBHO MM MeHee 0 1B, He3aBMCHMO OT Xa-
PaKTEPUCTHK MEIIAIOIEro CHrHaja.

B Oruere 388 NpPUBOAATCS JaHHBIE, C IOMOMLILIO KOTOPbIX MOXXHO BBIYHCJUTH K03 duuuest W Gosee TouHO.

2.3.2 Iomexa or 3emHOU CTaAHYUU: KOIDPUYUEHT UY8CTEUTENbHOCTU

Hcnonb3ys dopmyay (2), MOXHO Bblae/UTh WieH G,—P (p) u onpefiemTh KO3(PPUIMEHT 4yBCTBUTEIBHOCTH
K nomexam § (ABBT) Ha3zeMHBIX CTAaHLUHA, MOJABEP)XEHHBIX MOMEXaM:

§=G,—P,.(p) aBBT
B rabiune I mpeicTaBieHBl BEeJMUHHBI 3TOTO KO3(@HULMEHTa 1Is PAa3NAYHBIX THIOB HA3eMHBIX CTaHLMMA.
KoOpIMHALMOHHBIA KOHTYp CBA3aH ¢ (MaKCUMaJbHBIM) KO3(D(PUIMEHTOM YyBCTBUTELHOCTH S U MOXET ObITD
OTMEueH ero BeJMYMHON. B J0mosHeHHe K 3TOMY, OJHAKO, N0JIe3HO Ha4ePTUTb PsAJ BCIOMOraTe/JIbHbIX KOHTYPOB, AJIst
KOTOpHIX K03 duiment dyscTBuTeabHOCTH S Ha 5, 10, 15, 20 aB u 1. 1. MeHee k03¢ PHULKEHTA, COOTBETCTBYIOIIETO
KOOPAMHALIMOHHOMY KOHTYpPY. DTH BCHOMOraTeJIbHbIE KOHTYPHI MOJKHO MCHOJIb30BaTbh ISl MCIJIIOYEHHs M3 AaJb-

HeHero paccMOTpeHusi HEKOTOPBIX CYIIECTBYIOIMIMX HUJIA IJIAaHUPYEMBIX CTaHLIPIfI, Pa3MELICHHBIX B MpeaesiaXx Koop-
}J,PlHaLlPIOHHOﬁ 30HbI, HE npu6eras{ K Gonee TOYHBIM BBIUYHUCJICEHUSIM.

2.3.3 ITomexa 3eMHOIl CTAHYUU CO CTOPOHbI HA3e MHOU CTAHYUU: IKGUBANEHTHAS U30TDONHO U3NIyHaemas MOUHOCTS

Hcnoab3yst dopmyity (2), aHaJOTMYHO MOJXKHO BBIAEJUTb WwieH P,+ G, ¥ ONpefie/MTh SKBUBAJCHTHYIO H30-
TPONHO M3JyyaeMylo momHocts E’ (B nBBT) Memrarouieil HazeMHOH CTaHLMH:

E = P'/ + Gt’ ZlBBT,

BEeJIMUMHEI KOTOPOi mpuBejeHst B Tabmmue 1.



OTtyer 382-5 91

B pomosHeHMe K KOOPAMHAUMOHHOMY KOHTYPY, ONpPEAE/IEHHOMY H OTMEUYEHHOMY MaKCHMAJIbHOH Be MuMHON
E’, mone3sHo HauepTHTh BCIIOMOTAaTeNAbHbHIE KOHTYDBI, I KOTOPHIX BeJMudHbl E' Ha 5, 10, 15, 20 aB u T. A. MeHee
BEJIMYMHBI, COOTBETCTBYIOINEH KOOPANHALMOHHOMY KOHTYPY. DTH BCIIOMOTATEIbHbIE KOHTYPbI 00JIETYAI0OT UCKIIOUEHHE
HEKOTOPHIX Ha3eMHBIX CTaHIMI M3 JaJbHEHLIEro pacCMOTPEHHS.
2.3.4 IHpumepol
— OmnpefenuTs MUHMMAJbHblE AOIYCTHMEIE NMOTEPH NEPeaYd U MHHMMAJBHBIE JONYCTHMBIE OCHOBHbIE OTepH

nepejjauy B C/lyyae MOMEXHM OT 3EMHOH CTaHIWMHM, paboTaiomell C reoCTaluMOHADHBIM CITYTHUKOM, HA3EMHON CTaH-
uuu, paboraiomeii Ha yacToTe 6 I'T', NpM MCIOIB30BaHMM OGEMMH CTAHLMAMH yIIOBOH MOAYJIALIMH.

IMo ta6bmue I P,(0,005%) = —131 aBBr,
S = 176 pBBr,

TaK 4To, coriacHo dpopmyne (1)

L(p) = L(0,005%) = P, + 131 1B,

u mo ¢popMmyae (2)

Ly(p) = Ly(0,005%) = Py + Gy + G,—P,(0,005%) nb,
=P,+G,+S§ ab,
=P, + G, + 176 ab.

— Onpene/mTh MHHMMaTbHBIE OMYCTHMBIE NOTEPH MEPefiaud M MHHMMAJIbHBIE AOMYCTHMBIE OCHOBHbIE OTePH
nepefiaud B Cllyyae MOMEXH 3€MHOH CTaHUMHM, PaGoOTalOIEeld C T€OCTAMOHAPHEIM CIIYTHHKOM, OT HA3€MHOMN CTaH-
uuH, paGotamomei Ha yactote 4 I'T'u, NPH MCHOB30BAHMN OBEUMH CTAHIMSIMU YTJIOBOH MOZYJISLIMH.

Mo ta6bmaue II: P,(0,01%) =10 log T, — 164 aB,
E’ = 55 nBBr,
G, (IpearooXUTebHO) = 42 aB, crepomatesmho, P, = 13 ABBT,

TaK 4TO, corjacHo ¢dopmyie (1)

L(p) = L(0,01%) = 13—10 log T, + 164 aB,
=177—10 log T, aB

u no dopmyne (2)
Ly(p) = Ly(001%) = Py + Gy + G, —P,(0,01%) Ab,
= E +G,—10 log T, + 164 B,
=G,—10 log T, + 219 b,

€CJIM HCXOJUTb M3 MPEeINOJIOKEHHS, YTO MOIMHOCTh MOMEXM B TeJedPOHHOM KaHaJle MOKET COCTaBJISTD
1000 nBrncod, rae MomHOCTh TemwIoBbix mymos 7000 nBrmcod (J= —8,5 aB, cM. npumeuanue 2, Bbille),
a IUMPpHHA MOJIOCH paauovactoT 1 MInm,

2.3.5 Jonornurenvnvie opmbl 6CNOMOZATENBHBIX KOHTYPOS

BcromoraTesibHEle KOHTYpBI, OMMCaHHbIe B IMyHKTax 2.3.2 u 2.3.3, MoryT Takxke 0603HauaThCs nyTeM yKa3sa-
HUs u30eraeMbix yIJioB, KaK 3TO OTMEYaeTcs B npuyioxeHud I k Otuery 448.

2.3.6 Koopdunayuonnvie napamerpol dns 3e MHBIX CTAHYU, OCYWeCTENIOUWUX NPUEM O4EHb Y3KONONOCHbIX nepeday

2.3.6.1 O6wue coobpasxcenusn

B oTHOWIEHNN 3eMHO¥ CTaHIMH, OCYIIECTBIAIOIEN IPAEM KAaK IMPOKOMOJIOCHDBIX, TaK M OYEHE Y3KOIMOJIOCHBIX
nepenau (Hanpumep, OKH, onuH kaHan Ha Hecymieit), MOXeT OKa3aThCs JKeJlaTebHBIM onpejesieHue AByX OTAEb-
HBIX KOOPIMHALWMOHHBIX KOHTYPOB: OAWH — JUIA y3KOMOJIOCHBIX Mepefay W APYroit — /i MIHPOKOMOJOCHHEIX mepe-
Aad C yKa3saHHEM KOHKDETHHIX MOJIOC 4aCTOT, HCIOJIb3YEMBIX Uil OYEHb Y3KOMOJOCHBIX mHepeAad. IloTpeGHOCTD
B OCYINCCTBICHHM KOOPAMHALMM B OTHOIUEHMH Y3KOMOJIOCHBIX MEPEfay MOXKET NPHUBECTH K MOJIYYEHHIO OOMBIIMX
KOOP/MHALMOHHLIX PACCTOSHUNA. HyKHO NPOJO/KMTE MCCJIEOBAHMS B LENAX YCTAHOBJIEHHS TOAXOAAIIMX BEJUUHH
napamerpoB J, p, M(p), W u T. 1. OnHa M3 aJMMHACTpauMii yXKe TPensoXuia METOJl pacyeTa TaKMX IapaMeTpOB
[MKKP, 1978-82a].

2.3.6.2 Y 3xononocHsle nepedauu ¢ npedeapuresibHo 6blOeNEHHBIMU KAHANAMU

ITpu Takux nepemavax cleayeT 3aMEHHTb BEJMUMHY 3TaJIOHHOM LWUMPUHBI MOJIOCHI YaCTOT Ha BEJMYMHY LUHM-
PHHBI TOJIOCHI PaZMOYACTOT, 3aHUMAEMOW OTHOH TaKoH y3KOMOJIOCHON mepenayvei.
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2.3.6.3 Y3kononochvle nepedauu ¢ npedocraséieHuem KaHau08 no Tpeboeanuio

B OTHOLIEHMH TaKMX Mepesiady, KpOME BHILIECKAa3aHHOIO, LEJeCO00pPa3HO YUMTHIBATH YMEHbLUIEHHYIO BEPOSAT-
HOCTb TOTO, YTO KOHKPETHBI YaCTOTHBIH KaHa/ GyAeT MOABEP)XEeH MoMeXe B TOT MOMEHT, KOI7Zla OH B € CTBATE/ILHO-
cTv BuibpaH («3aTpe6oBaH») A/l MCIONB30BaHAsl KaKOW-MOO 3eMHOIl CTaHLMEs.

3. OnpeneneHne KOOPIMHALMOHHOINO PacCTOAHMUSA Ui pacnpocCTpaHeHHs NMo Moje (1) — MeXaHH3M pacnpoCTPaHEHHs
mo ayre Goxplioro Kpyra *

3.1 Paduokaumaruueckue 30Hbl
Insi ueneit pacueta KOOPAMHALMOHHOTO PaCCTOSIHMS NPH pacHpocTpaHeHud nmo Moje (1) 3eMHas moBepXHOCTb

MOAECJICHA HA 4YE€ThIPE OCHOBHHIC PAJAOK/IAMATHYCCKHUE 3OHHI. OTH 30HH onpeac/eHsl CHACAYIOLIUM 06pa30M:

— 3oHa Al: npubpexHbie 30HH M NobGepexne, TO €CTh Cyma, Npuaeraiomas kK 3oHe B wim 3one C (CM. HAXe), BILIOTh
10 ypoBHsi 100 M ** Bbillle CpefiHEro YPOBHsI MOPSl WM YPOBHS BOJBI, HO OrpaHMYeHHass MaKCMMaJIbHEIM pac-
crosueM B 50 kM ot 6imxaiiweii 30ub B uau 30us C, B 3aBUCMMOCTH OT KOHKPETHOTO CJIyYast;

— 3o0Ha A2: BCe CyXOMyTHBIE TEPPUTODUHM, KPOME NMPUOPEXHBIX 30H U MOGepeXbs, ONPEAeTEHHHX Kak 3oHa Al;

— 3o0Ha B : «xon0HBIE» MOpS, OKEAHbl M Apyrue 6OJibIIME BOJHBIE MPOCTPAHCTBA (TO €CTh MMEIOILIME Pa3MepHI O Kpail-
Heii Mepe 100 kM B fuaMeTpe), pacnosioxKeHHble Boiure 30° mMpoTsl, 3a UcKaoueHneM CpeauseMHoro u Yep-
HOrO MOpeH;

— 3oHa C : «Temible» MOps, OKEaHBl M APyrue GosbLiMe BOAHBIE MPOCTPAHCTBA (TO €CTh MMEIOIIME Pa3MEpPH [0 KpalHe
mepe 100 xM B AuameTpe), pacrnonoxeHHble Huxe 30° mMpoThl, a Takxke CpeauszemMHoe U YepHoe Mopsi.

3.2 Pacuer KOOpOUHAYUOHHOZO PACCTOAHUSA ONsi TPACC, NPOXOOAWUX 8 OOHOU KAUMATUHECKOU 30HE

KoopauHaumoHHOe paccTOsiHME AJisi paclpocTpaHeHusi mo moze (1) ompexensieTcst myTeM CpaBHEHMsi MHUHMMAJIb-
HBIX JOMyCTUMBIX OCHOBHBIX MOTEPb NepeAaud (CM. MyHKT 2.2) MeXAY 3€MHOM CTaHLMeH ¥ MMIIOTETUYECKON Ha3eMHOM CTaH-
UHed C MPOrHO3MPYEeMBIMH OCHOBHBIMM IOTEPSIMH Nepefayd, 3aBUCALUMMU OT pacCTosHUs. PaccTositHue, Iyt KOTOPOro Be-
JIMYMHBI MUHMMAJIBHBIX JONMYCTHUMBIX M NPOTHO3UPYEMBIX OCHOBHBIX MOTEPb HNEPEAAUYU COBMAAAIOT, M €CTh KOOPAMHALMOHHOE
paccTosiHHeE.

IMocnexyouue cBefeHus NpeAcTaBieHbl B AByX ¢opMax. B nyHkre 3.2.1 maHbBl OCHOBHBIE (POPMYJIBI, C MOMOLIBIO KO-

TOPBIX MOJKHO BBIMHCJIUTh KOOPAUHAIIMOHHOEC PACCTOSAHHE. B ITYHKTE 3.2.2 npeacTaB/ICH rpa(bnqecmﬁ METOA ONpEAcJICHUA
KOOPAMHAHOHHOTO paCCTOSHHUA.

3.2.1 Yucnennwviii merod

IIporHo3upyeMble OCHOBHbIE IIOTEPH MEpPEAAUH ONpPeleAITC N0 GopMmye:

Ly(p,) = 120+ 20 log f+d(0,01+ o+ B,+B,) + 4, aB, (6)
rae
f : paccmatpuBaemasn uacrora (I'Tu);
D,: npoueHT Bpemenu (%);
B, KOo3ddumenT noromenHus B Kuciopope (ab/km);
B, KoadduIueHT norioueHus B BOASAHbIX NapaX (ab/xm).

UYnen {, — xoaduimeHT 3aTyXaHust Ha Tpacce, 3aBUCAIIMI OT PaJUOKJIMMATHYECKOH 3OHBI, YACTOTHI U
MPOLEHTa BPEMEHHU:

—  pns 3omst Al f,,, = [0,109 + 0,100 log(f—0,1)1p,%'®  aB/xm, (7a)
— pas 3ombt A2: B4, = [0,146 + 0,148 log(f —0,15)1p,>"* nB/xm, (7b)
— pns 3onw B : B, = [0,05+ 0,096 log(f +0,25)1p,>"  aB/xm, (7c)
— st 3ommt C : f,c = [0,04 + 0,078 log(f + 0,25)1p,”"®  nB/xm. (7d)

* AJbTEPHaTHBHBIA METOJ, MOZJIeXallMil JaibHENlIeMy U3YYEeHHIO, OMACAH B MpPHJIOXEHHH L.
** IIpu OTCYTCTBHMM TOYHOMK HHGOPMALMH OTHOCHTENBHO KOHTYpa MO ypoBHIO 100 M MOXeT GbITb HCIONB30BaHA MPHOIMIKEHHAs BeJHMYMHA

(nanpumep, 300 dyTos, umn 91,2 M), Ec/m HEeT MOAXOAAIIMX AAHHBIX AJIi KOHTYpa, TO CJEAYEeT IPHUMEHATH MPEAeNbHOE PacCTOSHUE
B 50 kM or 6GeperoBoi JUHMM.
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KoadpuupmeHT MOIIOMIEHUsT B KHCJIOPOJAE 3aBUCUT OT YaCTOTHL

6,09 4,81 2 3
= 000719 2 ] 10 1B/ xm ®)
Po [ + 40227 + (F—57)2+1,50 F/

Koad puupeHT NOIVIOIEHNs B BOASHBIX apaX 3aBUCUT KaK OT YaCTOTHI, TaK M OT IVIOTHOCTH BOASIHBIX IIapoB p:

B, = [6,73+—~—E£0—2—] of/10° 1B/, ©)
(f—22,3)"4+17,3

rzae P — IVIOTHOCTb BOJASAHBIX MapoB (I‘/Ms) U 3aBHCHUT OT panuoxnnmamqecxoﬁ 30HBI. Cnenye'r HCMOJIBb30BaTh CJie-
Ayloliie BeJMYMHBbI P:

—  pas 3oun Al: p = 7,5 r/M%
— guin 3oHbl A2: 0 =5 /M5
—  gquin 3oun B : p = 7,5 r/m%;

— aus 3omsl C : p =10 r/M.

Yneu A, B dopmyne (6) sBiaseTcs MOIMPAaBOYHBIM KO3((DHULMEHTOM, YUMTHIBAIOIIMM YroJ MECTa FOPH3OHTA
3eMHOM cTaHImHK O *. OH MOXeT OLITh BHIUKMC/IEH CAEAYIOIUM o6pa3oM:

A, =120 log [1+4,5 6 f**140 > nB mpu 6> 0° (102)

=0 1B mpn 6 << 0° _ (10b)

MakcuManbHoe 3HaueHue A, paBHO 30 AB; ucnosb3oBanMe GOJBIIKMX BEJMYMH MOXKET He OOeCHeunTH 10-
CTAaTOYHOM 3alllUTHI.

MunumanbHble AOMYCTHMBIE OCHOBHBIE INOTEPH INepeflayd JalOTCA B BHJE HHTErPaJIbHOTO paclupeleseHHs
BO BPEMEHH, OmpejeaseMoro i p < p, <20% ciaeaywowmm obpazom:

L,(p,) =P, +G,+42+AG—P,(p) +

nb, an

9—5 log p)™°—1,58
+Me) [ 1— - ]
(9—5 log p) " —1,58

rae
G, : ycH/eHMe aHTEHHbI 3€MHON CTaHLMH B HallpaBJEHHWM Ha TOPH3OHT (ABH);

A G: pasuuua (8 AB) MeXay TpeAmoJaraéMBIM MaKCHMAJbHBIM YCHJIEHHEM aHTEHHbI HA3€MHOM CTAHLMH M BeJH-
unHoM 42 nB. B Tab/muax I u II, cooTBeTCTBEHHO, MpHBeJEHbl BeJuuuHbl AG AJIsi pa3/IMuHBIX MOJIOC YacCTOT.

Bce npoune napameTpei, yka3aHHble B ¢dopmysne (11), Geuim ompenenens: panee. CiieyeT OTMETHTDb, YTO
MPOLEHT BPEMEHH D, ABJSIETCA HE3aBUCHMMOM NepeMEeHHON; MPOLEHT BPEMEHH P CBS3aH C KPUTEPHEM KPAaTKOBPEMEH-
HOM MOMEeXH.

Hast onpenesieHnss KOOPAMHALMOHHOTO PaCCTOSIHUS CJIeAyeT NMPUPaBHATH Mpasbie yacTu dopmya (6) u (11)
M PacCuMTaTh paccTossHMe d JUIs BCeX MPOLIEHTOB BpeMeHH OT p 10 20%. HaubGosbmee n3 moslyyeHHBIX TaKUM 06pa3oM
PacCTOAHMH ABJAETCA KOODAMHALMOHHBIM PacCTOSIHMEM d; B PacCMaTpPUBaeMOM a3HMYTaJIbHOM HalpaBJICHHH.

VYron ropusoHra @ onpexensieTcs 3/ech Kak yros, HaGmofaeMblii U3 LEHTPa aHTEHHbl 3€MHON CTAHUMM MEXAY TOPH3OHTAIBLHOM
IUIOCKOCTBIO M JIYYOM, HAlpPaB/JCHHbIM Ha BMAMMBINA (bU3MYECKHil TOPU3OHT B 3aJJaHHOM HanpaBJeHUH.
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B 6onpbIIMHCTBE peasbHBIX CiydaeB d; COOTBETCTBYET p, = p. i NMOATBEepXAEHHUS DTOrO INOJE3HO OIpe-
JeMTh CHauana d TOJBKO A p, = p u p, = 10p. Ecm d(p, = p) >d(p, = 10p), to d(p, = p) cooTBercTByer d,,
TO eCTh MPEICTARISAET HHTEPEC TOJbKO MPOLEHT KPaTKOBPEMEHHOTO KPUTEpUs. B 3TOM Ciiydae HET HeoOXOAMMOCTH
onpenensTh d AsA BCeX NMPOLEHTOB p,. 3aMETHM, YTO PH P, = p BEJMUYMHA B KBAJPaTHBIX ckobkax B ¢popmyne (11)
paBHa HYJIO.

Brlmleyka3aHHbI€ pacyeThl IPUBOAAT K MOJYYEHHMIO d, TIPH YCJIOBUM, YTO BCSA MpeAlogaraeMas Tpacca MoMeXu
NPOXOJUT B OZHOM PafMOKIMMAaTUYECKOi 30He. B oTHomernun pacuera d; Ha Tpaccax €O CMCIUAHHBIMM 30HaMH CM.
myHKT 3.3.

3.2.2 Tpaguueckuii merod

Jlis mosb3oBaTesieli MOXET OKa3aTbCA yAOOHBIM MPUMEHHTb rpaduueckuit Meron, onpenesneHus d;. OgHako
dopmyna (6), ABIAIOWAACA OCHOBOI rpadhMIeCKOro MeTofa, MMeeT MATh NepeMeHHbiX: L, (p,), p,, f, 0 u d, xaxnas
M3 KOTOPHIX MEHSETCS B LIMPOKHUX Npepenax. MMeeTcs U mecrasi mepeMeHHasi: paJJMOKIMMaTHYECKasl 30Ha, B OTHO-
IIeHAN KOTOPOH HET 3aTpyAHEHHWil. YI0OHee BCEro MCKIIOYHTh M3 MEPEMEHHBIX YroJ ropu3oHnrta 0 3eMHOM craHuMH
U CHeJATh €ro 0OBEKTOM OTAEJIbHOrO 3Talla PacyeToB IpPH OnpejaejeHHd d;.

Toraa ¢opmynay (6) MOXHO NHepenMucaTb, BKJIOYMB B HEE€ TO, UTO HA3BIBAIOT OCHOBHBIMHM KOOPAMHALMOH-
HbiMu notepsimu — L, (p,):

L1(py) = Ly(p,) — Ay = 120+ 20 log f+d(0,01 + By+ B, +B,) nB. (12)

Ha puc. 2—11 n3o0paxena 3aBucuMocts Mexay L,(p,), p, u d, Ans yeThipex PafMOKIMMATHYECKHX 3OH,
NpHYEM KaXAbli PUCYHOK OTHOCHTCH K OAHOM yacToTe. Ha KaX0M pHCYHKE JaHBI YeThipe oCH abcimcc, mpeacTaB-
JIAIOMX YEThipe paguOKIMMaTHYECKUE 3O0HBI.

Ha puc. 1 npuBeseHa 3aBUCHMMOCTb NMONPaBOYHOro KodhguimeHta A, OT yria ropu3oHta @ u 4acCTOTHI.
s onpejeneHusi KOOPAMHALIMOHHOTO PACCTOSIHMS HEOGXOJMMO CAENaTh CJEAYIOUIEe:

— OTJ0XUTH OCHOBHBbIE KOOPAHMHAIIMOHHBIC NMOTEPH, NOJIyda€Mble KaK pa3HOCTb

Ly(py) = Ly (py) — Ay b, a3)

ucnonb3dysi popmyast (10) u (11) *, g BceX NMPOLEHTOB BpeMeHH OT p A0 19, Ha COOTBETCTBYIOIIEM DHCYHKe
U3 puc. 2— 11 npu cooTBeTcTBYIOLIEH WKase ocu aGcuuce. IosyuuM KPUBYIO, HAUMHAIOIIYIOCS BhILIE BEJINYNHBL D
(TIPOLIEHT BpeMEHHM, CBSI3aHHBIA C KPUTEPHEM KPAaTKOBPEMEHHOM NOMEXHM) M ONYCKaKOIUYIOCs BHU3 BIIPaBO.

— HaiiTn cpeay MMeEOIIMXCS Ha DUCYHKE KPHMBBIX TaKylo KPHMBYIO, KOTOPasi MOJIHOCTBIO JIEXXHT HHXXE MOCTPOEH-
HOTO CerMeHTa KPMBOI, HO KacaeTcs ee B OJHOHM Touke. PaccTosiHMe, KOTOPbIM IIOMEYEHa 3Ta KpHUBasl, M €CTb
KOOpAMHAIMOHHOE paccrosinue d;. Ec/m HM OfHa U3 MMEIOLIMXCA Ha PUCYHKE KPDHUBHIX He KacaeTcs IOCTPOEH-
HOTO CErMEHTa KPHUBOM, CJEAYET C NMOMOLIBK WHTEPIOJSLMH OLEHHUTh PacCTOSIHME, COOTBEeTCTBYIOIIee KaKoH-
G0 KPHUBOI, KOTOpasi OyIeT KacaThCsi MOCTPOEHHOTO CETMEHTa KPHMBOM B OJHOUN TOYKE, HO GyAeT MOJHOCTHIO
JIeXaTh HMXe €e. DTO PacCTOSHME M OyIeT KOOPAMHAUMOHHBIM PacCTOSTHHEM d.

I pumeuanue.— OGLIYHO HAXOJAT, YTO TOYKA, B KOTOPOH KacaloTcsi o6e KPUBBIE, ABJAAETCS TOUKOM, COOTBETCTBY IOILEH
MaJIoMy TMPOLEHTY BpeMeHH p. [ljisi Toro utobbl y6eauTbCs, YTO ITO TaK, HET HEOOXOAMMOCTH B MOCTPOEHHH BCEro
cemeifictBa pacnpeaeneHus L, (p,), MOXHO 0GOMTHCH JMIb AByMsi ToukaMmu st p u 10p. Ecom paccrosimme d mist
TOYKM, COOTBETCTBYIOLIEH p, OKa3HBaeTCs 06oJbIe, Y4€M PacCTOSHME, HaAWIEHHOE Ui TOYKHM, COOTBETCTBYIOLIEH
10p, To paccTosinMe, COOTBETCTBYIOLIEe p, OyeT KOOPAMHALMOHHBLIM PacCTOAHMEM d; M HET HEOGXOMMMOCTH HCCie-
JOBaTb ADYTHME BEJUYMHHI D,.

CmewanHbie Tpaccol

Ec/m paccTosiHMe, KOTOpOe JOJKHO TOJYYUTHCHA NPH PacyeTe, 3aXBaThBaeT 6osice ueM OAHY PaJMOKIMMAaTHYECKYIO

30HY (cMemaHHasA Tpacca), TO pacyeThl HaJO0 BECTH CJCAYIOIIUM oGpa:-xoM.

0603HaYMB MOCJEJ0BaTeIbHBE YUaCTKM TPAcChl B Pa3/MYHBIX 30HAX UHAEKCaMH i, j, k..., moy4yaeM

Ly(p) —Ay— A4, =Bd; ab, (14)

rae §; — CKOpPOCTb 3aTyXaHuUsl B MEPBOM 30HE.

HWmu u3 puc. 1 B ciayvae A4,



OTtyer 382-5 95

Hanee, ciemys B pacCMaTPUBaeMOM HaNpaBIEHMH, €CJM BeJMuMHa d; Gosbie, 4eM AEACTBUTEILHO HMEIOILEECs pac-
crosaeue D; B mepBoii 30He, HaWaeM

Ly (2) — Ag— Ap— BiD; = Bid; uB (1%)

u TakuM o6pasom noayuuM d;. Ecim BemmunHa d; Gosbie, ueM pacctosinue D; Tpacchl BO BTOPO# 30He, MOXHO yTBEDXAATh,
4TO

Ly () — Ag— Ap— B:D;— B;D; = Bdy AB, (16)

OTKYZia MOXeT ObiTh HaiifieHo d;. DTOT METOA, MPH HEOBXOAMMOCTH MOXeET GbITh IIPOJIOJUKEH, U B AAHHOM CJIydae CyMMapHoe
paccrosuue d; MOXeT GHTH BHIpaXke€HO (HOPMYJION:

d) = D;+D;+d; KM an
B npunoxennn II maiorcsi mpumepsl rpaduyecKoro NpUMeHEHWs: 3TOH NMPOLEAYPHI.

34 Maxcumanbroe KOOpOUHAYUOHHOE DACCTOSIHUE OAs1 pacnpoctpauerus no mode (1)

MaxkcuMaibHOE KOOPAMHALMOHHOE PAcCTOsIHME IJIsi pacHpocTpaHeHusi mo mope (1) monxHo cocramasaTts 1200 kM.

Yacrora (I'Tu)

(RAWYY /8
LY /)
- _Zdhl\s
)=l

=

Nonpaska anA yrna ropusokTa 0 (8 rpaaycax)

PUCYHOK 1 — Ilonpaska dns yzna zopu3onra A, 8 3a8ucuMOCTU OT yzaa 2OPU3OHTA U HACTOTHL
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4, OnpefneneHue KOOPOMHALMOHHOTO KOHTYPAa PacHpoOCTpPaHEHMsl PaJMOBOJNH Mo mofe (2) MpM paccesiHUM ruapome-
TeopamMn

OnpeaesieHre KOOPAMHAIMOHHOIO KOHTYpa NPH PacCesHMM THAPOMeTeopaMu (paccesiHMeé B I0XKAE) OCHOBBHIBAETCS
Ha reOMeTpUM TPACCHI, CYIIECTBEHHO OTIMUAIOIIENHCS OT FeOMETPUN MEXaHW3Ma PaclpoCTPaHeHus 1o Ayre GOJBIIOro Kpyra.
B KaueCTBe II€PBOro MPUOIMKEHUST MOJKHO MPUHSATD, YTO IHEPIUSI PACCEMBAETCS AOXKAEM U3OTPOMHO, TaK UTO MOMEXa MOXKeT
MMETh MECTO /sl GOJBLIMX YIVIOB PAacCCEAHMs M AJ1sA Jyuel, epeceKarolMXcsl B CTOPOHE OT TPaccH GOJBIIOTO Kpyra.

4.1 Hopmanu3oeanroe pacnpedenenue novepb nepedauu, L,(p,)

Ilns ompepesieHusi KOOPAWHALMOHHOTO KOHTYpa, CBA3AHHOrO C paccesiHUeM rHAPOMETeopam, Heo6X0AauMO ompese-
JIMTh «HOPMa/M30BaHHOE PacCIIpefie/ieHue IOTeph NMepeaun», KOTOpoe MPeACTaB/isfeT coGol WHTerpajlbHOE pacHpefeseHue
MHHHMMaJbHEIX He06XOANMBIX TOTepb nepenaun L, (p,) O/s BeMUHH p, B npefienax oT p A0 20%. DT0 pacnpeneieHne MOXeT
OBITh BRIYMCJIEHO 1O dopMye:

(9—5 log p)™° —1,58
] 1B, 18)

) =Py +AG—P, M( )[1—
L,(p,) v+ () +M(p (9—5 log p)0'5—1,58

rae

p<p,<20% (cm. myHKT 2.3.1);

AG: pasnocTh (B AB) MeXAy MaKCHMaJIbHBIM yCUJIEHHEM aHTEeHH Ha3eMHBIX CTaHUMH B pacCMaTpuBaeMoO# mosoce
YacTOTH W BeJMuMHOM 42 AB. DTH BeJMUMHBI NpPEACTaBieHn B Tabnuue I as nepeAarouux 3eMHBIX CTaHIWMIA
u B Tabmuue II a5 IpUEMHBIX 3€MHBEIX CTaHLML:

Bce ocranbHEE MapaMeTphl ONpejesieHbl B MyHKTe 2. IIJ1 Ha3eMHBIX CTaHIMi BeJIMUMHBI P, mpeacTaBieHbl B rabmue II.

4.2 Merodwr oyenxu

\

4.2.1 O6wue coobpascerus

JI/1s1 JaHHOTO TUMA PacNpOCTPAaHEHUS MPOU3BEACHHAs paHee KiaccudUKalUs 3eMHON NOBEPXHOCTHU IO Pafuo-
KJIMMaTHYECKMM 30HaM 6ojiee He NMPMMEHMMA.

IMocneayoiwme cBefleHUs NPEACTaBIeHH B ABYX ¢opMax. B myHkre 4.2.2 naHbl OCHOBHEIE (DOPMYJIbI, ONpene-
JIAIOIINE COOTHOIIEHNE MeXXAY MHTEHCHBHOCTBIO AOXKIS, MOTEPSIMM NepeJaud M PacCTOSTHHEM DacCEesiHUs B AOXKJE.
9tu POPMY/IE MO3BOJNAIOT BHPA3UTb NMOTEPU Mepedauu yepe3 UHTEHCHBHOCTb AOXKAA IS MOGOro 3agaHHOIO pac-
CTOSIHMA TNPM HMHTErpajibHOM paclpefie/leHUH BO BPEMEHM MHTEHCHBHOCTH JOXASA B PA3/IMUHBIX «HOXIEBBIX KJIMMa-
TUYECKUX 30HaX», MMPUBEAEHHHIX B Npuaoxenun III.

ORHAKO C TOYKH 3PEHHsI MOJL3OBATEIS MOXET OKa3aThcsi Gosee ynoGHBIM HcHosb30BaHME rpaduuecKoro
METOAQA, IPH KOTOPOM MHTErpajibHOE pacrnpefesieHHe WHTEHCHBHOCTH JOXKAA AJIsl Pa3/IMYHBEIX AOKIAEBBIX KIMMaTHYe-
CKMX 30H, TpEACTaBJeHHBIX B mpusoxeHuu III, 06beMHEHO ¢ COOTHOLIEHHEM MEXJY HHTEHCHMBHOCTBIO AOXKAA,
MOTEPAMH Nepeayu ¥ PaCCTOSIHUEM IIPH WHTErpajbHOM pacnpejieIeHUH NOTEPh NMepefaun, ¢ pacCTOSTHMEM B KayeCTBe
napaMeTpa. Takoe oGbeMHEHHe 0TOGPaXKEHO HAa CEMENWCTBaX KPUBEIX, U300pakeHHbIX Ha puc. 12—21.

4.2.2 Yucnennoe onpedenenue norepo nepedauu

[MoTepu mepeaaun MOryT ObITh BHIYMC/IEHbI B 3aBUCHUMOCTH OT paccTosHMs r (kM) *, wacrorsl f (FT'u) u un-
TEHCHMBHOCTH AOXAS y 3€MHON MOBEpXHOCTH R (MM/4) mo dopmye:

L=168+20 log r—20 log f—13.2 log R—gr+ (19)

+10 log A,—10 log C+ T + B, dp+B.d, AB,
TAC

R: HHTEHCUBHOCTb AOXIA y 3€MHOH MOBEPXHOCTM (MM/4Y), COIJIACHO AaHHEIM, NpHUBeJIeHHEIM B mpunoxenun III,
JJIA pa3/IMYHBIX JOXAEBBIX KIMMATHYECKUX 30H;

gr: YCUJEHME aHTEHHbI Ha3eMHOH cTaHuuu (aB), mpurmMaemoe paBHbIM 42 nB;

A, ompeaensieTcs caeaylomuM obpasom:

10 log A,

0,005 f—10)"" R™ B mnm 10 '’y < f < 40 I'Ty,
0

oB pna f < 10 I'T'y; (20).

¥ or— pacCTOssHHE MEXAYy OGJIRCTBIO MaKCHMAaJIBHOrO pacCessHHMA K BO3MO)XHBIM MECTOM pacCIlONOXEHHA Ha3eMHON CTaHUMH.
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C onpepensieTca Kak

2,17 — yrds/5
—_ 1 — 10~ ¥R% s f > 4 I'Ty
¢ YRY; ¢ ) ms f < 4 Ty Q@n

—

Ygr ompeAensieTcsi Kak

vg = kR" AB (22)

B Tabmaue III * paHbl BeJIMUMHBI kK M ¢ JUIA BEPTHUKAJIbHON MONAPU3ALMU (KOTOPHIE YUUTHIBAIOT MHHHMAJIb-
HOe yAeJIbHOe 3aTyXaHue).

Hanee:
d, =35R%® KM; (23)
I =631 kR®™ %Sy 10~ IR+ D) 1B; 24)
d, =0,7r4+32 km s r < 340 xm, @s)
= 270 kM ansa r > 340 kMg
d, =0,7r+32gm ana r <240 xm, © (26
=200 xm A r o> 240 kM. (26)

VaenbHoe 3aTyxauue B raszax Po (s kucaopoga) M P, (Iis BOAAHBIX NAapoB) MOTYT OBITH MOJIyYEHBI
no c¢opmynam (8) u (9), MpeACTaBJCHHBIM BHINIE. YEJBHO: 3aTyXaHWe B BOAAHBIX Napax B, clIeAyeT paccuu-
ThIBaTh, MCXOAA M3 IPEAIoJaracMoi KOHLEHTpAIMK MapoB p = 5 r/m,

®opmyna (19) nosBosisieT BHIPa3uTh MOTEPU NMepefayd L B 3aBUCMMOCTH OT MHTEHCHBHOCTH H0XAsA R c pac-
CTOSIHHEM T'MPOMETEOPHOTO pacCesiHMsi r B KauecTBe NapaMeTpa. M cmoJb3ys 3TO COOTHOMIEHWE COBMECTHO C MH-
TerpajJbHbIM paclpefesieHNeM MHTEHCHBHOCTH HOXAA R, yKa3aHHbIM B mpwioxenuu III mas moXAEBBIX KIMMaTH-
YeCKMX 30H OT A 10 P, MOXHO NOJIyYMTE HHTETPaJbHOE paclpelesieHHe TOoTepb NMepefadv AJisA KaXAOro A0XKAEeBOro
KJMMaTa M A1 KaXAOT0 PacCTOAHMA PAaCCeAHMA B JOXKIE.

4.2.3 TIpaguuecxkoe onpedenenue norepo nepedauu

515 06eTYe HMsl UCTIOJIb30BaHKA JAAHHBIX 10 PAaCPOCTPAHEHHIO PAfXMOBOJH, TIPHBEACHHBIX B JaHHOM OTuere,
OBUIM CAEe/IaHBI MOCTPOEHNs MHTETPAaJbHOTO pacipefie/ieHUs MOTEPDb Mepefayd A pacCTOSHHUI PacCessHUA B OIS
ot 100 go 400 XM ¥ A/1A NATH COCTABHBIX AOXKAEBHIX KJIMMATOB. KaXaplif M3 STHUX NATH AOXIEBHIX KJIMUMATOB BKJIIO-
yaeT B ce6sa HECKOJBKO PeasbHBIX JOXKAEBHX KIMMATOB, OMMCAHHBIX B npunoxenuu III. TTonyueHnsle wHTErpabHbIE
paclipefenieHusl NMpeAcCTaBjieHbl Ha puc. 12—21 ans yKa3aHHBEIX TOJIOC YacTOT.

4.2.4 Onpedenenue KOOPOUHAYUOHHOZO KOHTYDA NPU PACCEAHUU 2UOPOMETEODAMU

ITpouenypa onpeneneHHss KOOPAWHALMOHHOTO KOHTYpa MPU pacCesTHUHM THAPOMETEOPAMHU 3aKJIIOYAaeTCs B Clie-
AyIoIeM:

(a) OmnpenenuTs NMOTepu NepejauM, MCMOJb3Yys rpacdUYecKuit MeTox (CM. MyHKT 4.2.3) MJM YHC/JAEHHBIA METOA,
(cMm. myHKT 4.2.2).

ITpu ucmosb30BaHUN IpacUYECKOTO METOa HAYEPTHTh HAa COOTBETCTBYIOLIEM PHUCYHKE (TO €CThb Ha puc. 12—
21) pns paccMaTpMBaeMOM YacCTOTHI KPHMBYIO 3aBUcMMOCTH L,(p,) ¢ momowpsio ¢opmynnt (18), ucnonbsys
abcupccy co MmKasoi MPOLEHTOB, COOTBETCTBYIOWYIO AOXAEBOMY KJIMMATY, B KOTOPOM PacHOJIOKEHa 3eMHast
CTAaHUUSA U KOTOPHIH ompejiesieH coryiacHo npuioxeunumo III.

Ecmn Ha puc. 12—21 paccMaTpuBaeMasi YaCTOTa He NpPEACTaBIeHa, TO KOOPAMHALMOHHBIA KOHTYpD paccesHUs
THAPOMETEOPAMU MOXKET OBITH MOJyYeH MyTEM JIMHEeWHOH MHTEPNOIALMK OT BEJMYMH PAaCCTOSHUM, PacCUMTaH-
HBIX [JIA ABYX COCEOHHUX YacCTOT.

ITpx NMpUMeHEHHMM YKMCJIEHHOrO METOAA C/IEAYET CHayajJa pPacCYNTaThb KPUBhE MHTErPajbHOTO pachpefeseHust
MoTephb II€peJayd, C pacCTOSHMEM B KayecTBe MapaMeTpa, AJs PacCMaTPHBAaEMOM 4acCTOTbl M AOXKAECBOM KJM-
MaTHYECKOA 30HBI. 3aTeM MX cleyeT MCIOJb30BaTh TaK )K€, KaK KPUBbIE, TOKa3aHHEe HAa puc. 12—21,

* BeJHuHHBI £ ¥ @ /I 4ACTOT, OTUIMYHBIX OT TeX, KOTOpble YKa3aubl B Tabmuue III, MOryT GBITb MOJIy4EHB! MYyTEM MHTEPIIONALMM B JIOTa-

pudMuyeckoM Macwtabe A1s yacToT X M B JMHeitHOM Maciutabe o1s a.
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TABJIULIA III — Beauuunst k u a 8 3a6UCUMOCTU OT HACTOTHL

Yacrora
(ITw) k o
1 0,000 035 2 0,880
4 0,000 591 1,075
6 0,001 55 1,265
8 0,003 95 1,31
10 0,008 87 1,264
12 0,016 8 1,20
14 0,029 1,15
18 0,055 1,09
20 0,069 1 1,065
22,4 0,090 1,05
25 0,113 1,03
28 0,150 1,01
30 0,167 1,00
35 0,233 0,963
40 0,310 0,929

TABJIULA IV — Maxcumanbrble pacCTORHUR
npu paccesnuu zudpomereopamu (Kkm)

Maxcnmam:m.re pacCTOAHNA
lupora NpH pacCesiHUM THAPOMETEOPaMHU
(rpapychi) (XM)

0—30 350
30—40 360
40-—-50 340
50—60 310

>60 280
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PUCYHOK 12 — Horepu nepedauu e 3asucumoctu ot npoyeHTa épemexu, p,
Ona pasauunbix doxDesvlx KAUMATOB ¢ PACCTOSHUEM npu pacceanuu zudpometeopamu é Kauecree napamerpa; =1 Iry
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PUCYHOK 13 — ITorepu nepedauu 8 3a8ucuMoCTu OT NpoyeHra 8épeMeHu, p,
08 pA3UUHLLX 00XO0e6blX KAUMATOE C DACCTOAHUEM NDU pAccesHuu zudpomereopamu 8 xauecrée napamerpa; f=4 I'l'y
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PUCYHOK 14 — Ilotepu nepedauu 8 3a8UCUMOCTU OT NPOYEHTA 8DeMEeHU, D,
Ons pasauunvlx Joxdeeblx KIUMATO8 C PACCTOAHUEM npu paccesHuu zudpomereopamu @ Kauecreée napamerpa; f=6 I'Ty
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PUCYHOK 15 — Iorepu nepedaxu 6 3a8UcumoCTu OT npoyeHnTa 6pemMeHu, p,
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PUCYHOK 16 — Iotepu nepedauu 6 3a6ucumoctu OT NPOYEHTA épemeHU, D,
Ona paznuunvix 00X0e6biX KAUMATOS C DACCTOSHUEM NpU paccesnuu zudpometeopamu é Kauectee napamerpa; f= 12 rry
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PUCYHOK 17 — Hotepu nepedauu 6 3a8UCUMOCTU OT NPOYEHTA 8PEMEHU, D,
0n PasauunbIX 00XOesbIX KAUMATO8 C PACCTOSHUEM NPU PAccesHuu zudpomereopamu 6 xauecree napametpa; f=14 I'l'y
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PUCYHOK 18 — Iorepu nepedauu 6 3a6ucumoctu OT npoyeHta épemeHu, p,

0ns pas3auuHblx J0X0eebiX KAuMAToé C PAcCTORHUEM NPU pacCesHuu zudpomereopamu é Kauecreée napamerpa; f= 18 rry
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PUCYHOK 19 — Iorepu nepedauu 6 3asucumoctu OT NDOYEHTA 8DeMEHU, D,
0nn pasnuunblx 00K0e6blx KIUMATO8 C PACCTOAHUEM Npu paccesiHuu zudpomereopamu 8 Kawecree napamerpa; f=22,3 I'Ty
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PACYHOK 20 — Iorepu nepedauu é saeucumoctu OF npoyenta éepemeHu, p,
0ns pasnu4HLIX J0KIe6blX KAUMATOS C PACCTOAHUEM MPU PACCeAHUU zudpomereopamu 6 Kawecrée napamerpa; f=28 I'l'y
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PUCYHOK 21 — Ilorepu nepedauu 6 3a8UCUMOCTU OT NPOYeHTA 8peMeHU, D,
Ons pa3nuuHblX J0XDedblX KAUMATO8 C PACCTOSHUEM NpU pacCesHuu 2udpomereopamu 6 kauecrée napamerpa; =40 I'Ty
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Onpefe/MTh CPEAM Pa3JMUHbIX KPUBBIX Paclpefie/ieHHs TY KPUBYIO, KOTOPas MOJHOCTBIO JIEXUT HMXE KpH-
Boit L,(p,), HaYePYEHHOM COIJIACHO BBINIEM3/I0)KEHHOMY MOANYHKTY (a), M KOTOpas OTHOCHTCHA K HaMMEeHb-
HIeMy pacCTOsAHMIO. Ecu aTa KpHBas pacrpele/ieHHsi HATAE He KacaeTcsi KpuBoil L,(p.), TO C MOMOMIBIO JiH-
HEHHOH WHTEPHOJIALMHM ONpPEAEIUTb PaccTOSIHME, COOTBETCTBYIOIIEE TOM KPMBOH paclpefie/ieHHMsi, KOTOpas
KOCHeTCsi KpuBO# L,(p,) TOJBKO B OHOM TOUKe. OmnpeAeseHHOe TaKuM o6pa3oM paccTosiHHEe 0GO3HAUMTS 7.
Ec/M HM OlHAa U3 MMEIOINXCA KPUBBIX DaclpejesieHHs He JIEXXUT MOJHOCThIO HUXe KpuBo#H L, (p,), TO ciaeayer
CYMTaTh, 4TO r = 370 KM.

CpaBHUTb PacCTOSIHME r, C COOTBETCTBYIOLUMM PacCCTOHMEM B tabmue 1V; HaMMeHbillee M3 3THX ABYX pac-
CTOSIHMIA OYJeT ABAATHCHA PAaCCTOSHMEM I'MAPOMETEOPHOTO paccesHus d,.

HaiiTh TOYKy Ha paccTosiHuM Ad B HalpaRICHMH a3UMYTa Jiyda aHTEHHbl 3eMHOM CTaHLMM. JTa BeJMYMHA
MOXeET GbITh MOJydeHa M3 puc. 22, Tie OHa N300pakeHa B 3aBUCHMOCTH OT yrjia MecTa €; OCHOBHOIO Jyua
aHTEHHbl 3€MHOM CTaHUMH U OT d,, HIM U3 Clexyomei popmybi:

d,—40)*

N Ad = —T7000 cot & KM, 27)

yroj MecTta OCHOBHOTrO Jiyya aHTCHHBI 3€eMHO# CTaHUMH (B rpanycax),.

HauepTuTb Kpyr ¢ paguycoM d, U C LEHTPOM B 3TOH TOuKe. ITO i OyAeT KOOPAMHALMOHHBIAH KOHTYP PacCesHUs
rUApOMeTeopaMi (KOOPAMHALMOHHBIA KOHTYP NMpPH pacrpocTpaHeHuu mo Moze (2). KoopaunaumoHHEIM pac-
CTOSIHMEM TIpH PachpoCTpaHeHHMM MO Mofe (2) B JaHHOM a3UMyTa/IbHOM HAlPaBIEHUM OT 3€MHOM CTAaHLMU
OyJleT pacCTOsIHME OT 3EMHOIA CTaHIWMM 10 KOOPAMHALMOHHOrO KOHTYPa B JaHHOM a3MMYTa/IlbHOM HallpaBJieHUH;
oHo oGo3HauaeTcs d,.
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PUCYHOK 22 — Paccrosnue Ad 6 3as8ucumoctu or paccrosnus npu paccesnuu zudpomereopamu d,
u yzna mecra B, OCHOBHOZO Jiy4a GHTEHHbL 3eMHOIl CTAHYUU
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4.3 O7rcyrcreue AUAHUS CMEUWAHHOU TDACCHL

IMockoabKy paccesiiie THAPOMeTeOpaMH CYIIECTBEHHO TOJBKO B TOM Ciydyae, KOrga oHo HabmopaeTcs BOmmM3mM 3eM-
HOM CTaHLIMM, TO BOIIPOCA O NOTEPSX HAa CMEMAHHOH TpPacce He BO3HUKAET.

5. MuHHMaIbHASA BeJMYMHA KOOPIWHALMOHHOIO PacCCTOSHMS

Ecmu ucnonp3oBaHHE MeTOAa ompeAeseHdsi d;, KOOPAMHALMOHHOTO PAacCTOAHHMS NpPU PacHpPOCTPAaHEHHMHM IO MOJE
(1), OpUBOJMT K MOMy4YEeHHIO paccTosiHui MeHee 100 xM, To B KauecTse d; caexyeT Gpath paccTosiHue 100 KM. AHaJIOrMuHO,
€CJI MCTIO/B30BAHHE METOJa ONpefesieHUs PacCTOSIHNA NPH PacCessHUM B AOXKAE d, NMPUBOAUT K MOJYYEHUIO PACCTOSHUM
Mmenee 100 kM, To B KauecTse d, ciexyeT 6paTb paccrosiuue 100 km.

6. KoopauHaimoHHbI KOHTYD

HauGonbmee K3 KOOPAMHALMOHHKX PacCTOSiHMI d WM d, B IOOOM a3sMMYTalbHOM HANpPaBIEHHH SBJISETCS KOOD-
AMHANMOHHKIM PAaCCTOSIHMEM, KOTOPOE JOJDKHO GHITH MCIOJB30BAHO AJIS MOCTPOEHUS KOOPAMHALMOHHOTO KOHTYpA.

Ipumep KOODAMHANMOHHOrO KOHTypa NOKa3aH Ha puc. 23.

A3UMYT OCHOBHOIO Ny4a 8HTEHHbI

PUCYHOK 23 — IIpumep xoopdunayuoHHO20 KOHTYpQ

ES : 3emHasa craHuus
KoopanHauuoHHBINH KOHTYD

————— — KoHTyp pacnpoctpaHeHus no mozge (1)
_______ Koutyp pacnpocTpanenuns no moge (2)
—— —— = ——  BcmoMorartensHbie KOHTYpH! pacrpocTpaHeHus mo mMoge (1)

Ilpumenanue.— Ecnu npu MCNOB30BaHMKM BCIOMOraTeIbHHX KOHTYPOB
06HapyXUTCs, YTO KAaKaf-TO HadeMHas CTaHIMA MOXET ORITh MCKIIOYeHa
M3 PacCCMOTpPEHHsl B OTHOIIEHHH pacnpocTpaHeHus nmo moae (1), To:

— ecM 3Ta Ha3eMHas CTaHUMA HAXOAMTCA BHe KOHTyYpa A/IA pacapo-
cTpaHeHHs M0 Mofe(2), TO OHa MOXeT OBTh MCKIOYeHa u3 Joboro
JaJibHeAINero pacCMOTPEHHUS;

— eCJIM Ha3eMHas CTaHLWs HaXOAMTCA BHYTPM KOHTYpa Il PacnpocTpa-
HEHMA MO MOAe (2), TO ee HAaAO PacCMaTPUBATh, HO TOJBKO B OTHO-
LEHNH 3TOr0 BHAA. PaCIPOCTPAHEHHUS,
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7. PacyeTsl C NMOMOIIBIO KOMIbIOTEPa

Orucanubie BhIle MPOLEAYPH MO ONpe/eJEHHIO KOOPAMHALMOHHEIX 30H M BCTIOMOTATEIbHHX KOHTYPOB MOIYT GHITH
3aTpOrpaMMHpOBAaHH 47151 06paboTKK Ha KommbioTepe. C MOMOLIBIO TAKUX NMPOrPaMM KOHTYPHI MOTYT GHITH aBTOMATHUYECKH
HaHeCeHHl Ha KapTy.

8. SKCIUTyaTalu{OHHble COOOpajkeHHs! OTHOCHTEILHO paGotpl Ha yacToTax Bbimie 10 I'Tiy

Ha uacrorax Beimie 10 I'TI 3aTyxaHue B JOXAE MOXET OCJaOUTh NPHHMMaeMble CHTHaJIbl Ha 3¢MHOM MM KOCMHUe-
CKOUi CTaHLMM B TeUeHHE MaJIBIX TPOLEHTOB BpeMeHH, H 3TOT 3¢ dheKT yBeMIHBAECTCS MO MEPe YBEJUUYSHHSI YaCTOTHL.

EC/IM 3amachl MOILIHOCTH Ha JIMHMAX BBEPX M BHA3 OKAa3hiBAIOTCH HEJOCTATOUHRIMHU ISl TIOAKEPKaHUA HeoOXoauMoi
HENPEPHIBHOCTH OGCJIy)KMBaHMsl, TO MOTYT MOTpeGoBaTbCA pa3HECEHHbIH NPUEM WM Dery;JMpOBKa MOLIHOCTH, MM 00a 3TH
MeToAa.

TIp¥ MCTIO/Ib30BAHAM PETYJMPOBKM MOILIHOCTHM Ha JMHMM BBepX A/l GopeOEI C 3aTyxaHMeM B J0XK7Ae Ha Tpacce 3eM-
JIsl — KOCMOC yBeJIMUeHHe MOLIHOCTH NPUBEET K CO3AaHMIO GOJIbIIero MOoTeHUHa a IOMeX HAa3eMHBIM CHCTEMaM, B Hampas-
JIEHMM K KOTOPBIM 3aTyXaHHMe MOXeET M He Bo3pacTi. ClleA0BaTe/IbHO, MOXET BOSHHKHYTh HEOGXOAMMOCTD ONPENETUTE KOOP-
AMHALMOHHBIE KOHTYPHl C yYETOM MaKCHMaJbHBIX MOIIHOCTEH, KOTOPhlE MOTYT M3JIyyaThCs, U NMPOLEHTOB BPEMEHH, B Te-
YeHHMe KOTODHIX MOTYT NOAAEPKUBATHCSA AaHHEIE YDOBHM YNpPaBjisteMO# MOIIHOCTH. OueBUAHO, YTO MM ONpefiesIeHNH KOOop-
AMHALMOHHOM 30HBI HEOOXOANMO MCXOMUTh U3 MAKCHMaJIbHOM MOIIHOCTH, KOTOPYIO MOXKET M3/yyaTh NepeAaiomas 3eMHas
cTaHums. OHAKO MOIIHOCTh Nepefayd OyAeT yBeJMUMBATHCA TOJBKO TOrJa, KOTJia 3aTyXaHue B AOXAE NPEBBHICUT Onpene-
NeHHyI0 BesmunHy. Takum o6pa3oM, yBelMueHHe MOLIHOCTHM He NpUBENET K NMoMeXe, BhI3BaHHOM 3¢ dexToM atMocdepHOro
BOJIHOBOJa, BOSHMKAIOWIMM TIpH sicHoM HeGe. Crie0BaTes bHO, MAaKCMMaJIbHAsA MMEIOIIAACS MOIIHOCTb Mepeiav, MCIOJb-
ayeMasi [Isl ONpe/ie/IeH!s] KOOPAXHALMOHHON 30HB PH PacIpocTpaHeHuH 1o Moze (1), A0MXHA OTIMYATBCA OT MOLIHOCTH,
HCIOB3yeMO TIPH PacHpOCTPaHeHMH MO Mofe (2). B mefcTBHTENBHOCTH, MPH PacTpOCTpaHeHWH no Moae (1), mo-Buau-
MOMy, CJIEIOBAJi0 6Bl KCIOIB30BaTh MAKCHMAJIBHYIO MOIIHOCTD TIEpe/iauy, U3yYaeMylo B YCIOBUAX ACHOTO Heba, B KauecTBe
MaKCHMaJIbHOM HMEIOLIECA MOLIHOCTH NepeAauu.

Tpy KCIOMB30BAHMM [J151 GOPBOEI C 3aTyXaHMEM METOAA Pa3HECEHHOro MpUeMa KOODAMHALMOHHEIA KOHTYp CJeAyeT
onpeaensaTh AJasA 060MX MYHKTOB. [IOCKOJBKY 3aTyXaHNe B OCHOBHOM BO3HMKAaeT M3-3a OCaJKOB, Ka)KAas M3 ABYyX CTaHLMM
pa3HeceHHOTo mpueMa GyzeT paGoTaTh, KaK MPAaBUJIO, TOJMBKO B YCIOBUAX, KOTAA He NPEBHILACTCA ONPE/le/ICHHAs BEIUYMHA
3aTyXaHHsl, TO €CTh IO ONIPE/EIEHHON MHTEHCUBHOCTH AO0X/IS, IOC/IE 4ero paboTa mepeHoCHTCs Ha Apyrywo craHuumio. Creno-
BaTeJbHO, KOOPJMHALMOHHBIE PACCTOSHUSA NIPH PACCESHMHM B JHOXKJE CJIEAYET ONPEAEsATb TOJIbKO AJIfi TOW MHTEHCHBHOCTH
JOXJs, TP KOTOPOi NMPOUCXOAUT MEPEKIIOUeHHE Ha APYryio CTaHLmIO, [I0CKOJIbKY MHTEHCHBHOCTD JOX/SA NPH MEpeKoue-
HHM 3HAYMTEJHLHO MEHbIlle MaKCHMAaJbHON HHTEHCUBHOCTH JOXASA [JIA T€X MPOLEHTOB BPEMEHHM, B TEUEHNE KOTOPHIX AO/KHA
NOAAePKUBATLCA HEMPEPHIBHOCTD CJIYXOH, KOODAMHALMOHHBIE 30HH NIPU PAcCessHUM B JOXKZe I 06eux CTAaHIuil MOTyT
0Ka3aThCs 3HAYMTEIHHO MEHBIIMMY, YeM TIPH OAHOM CTAaHLMHM, HCIIO/Ib3yeMol 6e3 pa3HeceHHOro npuema. CiefyeT OTMETHTS,
YTO TO MPEUMYLIECTBO MOXXET OTHOCHTBCSA KaK K MepelaloiyM, TaK M K NMPUEMHBIM 3€MHBIM CTaHLHAM.

9. MonsuxHbie (KpoMe BO3IYLIHBIX MOIBHMIKHBLIX) 3eMHble CTaHIMH

Ins Toro uTto6bl YCTAHOBUTb, HEOOXOAMMA JM KOODAMHALMS I MOABHXKHBIX (KpPOMe BO3IYLIHBIX MOABHM)KHBIX)
3EMHBIX CTaHIMIi, CIeAyeT PaCCUNTATh KOOPAMHAIMOHHYIO 30HY, B KOTOPYIO JO/UKHBEI GHITh BKIIOUEHBI BCE KOOPANHALMOHHEIE
30HbI, OTIpeAEIeHHbIE /I KaXIOro MyHKTa B 30He 0OC/IyXMBaHMsA, B MpeeaaXx KOTOPOiM NpearaeTcs dKCIUIyaTalus MoA-
BH)XHBIX 3€MHBIX CTaHIUH.

U3/10)KeHH DI BHIIIE METOJ MOXET OHTh HCHONL3IOBAH AJISA BTUX LEJEH NMyTeM Onpeje/eHHsi COOTBETCTBYIOUIUX OT-
Ae/IbHbIX KOOPAMHALMOHHBIX KOHTYPOB AJIA AOCTATOYHO GOJBIIOrO YMCJIa MyHKTOB KakK BHYTPH, TaK M Ha TPaHHMLE Npearnosa-
raeMoii 30HH 06 C/Ty)XMBaHAA M TYyTEM ONpeAe e HAsl Ha MX OCHOBAHMN COCTAaBHOM KOOPAMHALMOHHOM 30HBI, KOTOPas BKJIIOYaeT
BCe BO3MOJXKHBIE OT/E/IbHble KOODAWHALMOHHEIE 30HH. Bosee moapoGHyno mHpopmaumio cM. [MKKR, 1978—1982b].

10. IlepeCMOTp HJaHHLIX MO PACMPOCTPAHEHHIO PaIHOBOJH

Martepuassl, coaepxalupecs B myHKTax 3, 4 u 6 u B npusoxenun II x nannomy OTyeTty, OCHOBaHbI IPAMO HJIM KOCBEH-
HO Ha JaHHBHIX MO PacCIpOCTPaHEHHIO, coOpaHHbIX, 06pabOTaHERIX M M3JOXKEHHBIX B Apyrmx Pexomenmauuax u Otuerax
MKKP. 9T MaTepHaisl IpUBOAATCA B popMe, aHanoruuHoi dopme Ilpumnoxenus 28 x PersaMeHTy paguocBssu, Ais mo-
CHeAyIoWero nepecMoTpa B cooTBeTcTBHM ¢ Pesomonueit No 60 BAKP-79. IIpeacTassieHuss 0 paClIpOCTPaHEHHMHM PaJHOBOJIH
MEHAIOTCA TI0 Mepe MOSBJICHUs HOBLIX U GoJiee JOCTOBEPHHEIX JAHHBIX, U B CBA3H C TAKMMH M3MEHEHUSMH MOXET BO3HUKHYTb
Heo6X0AMMOCTh MM HACTOATE/bHAS TMOTPEGHOCTh B COOTBETCTBYIOLIEH KOPPEKTHPOBKE MaTepHaoB AanHoro OTuera, Ka-
CalOWMXCS BONPOCOB PacIpOCTpaHEHHs, Ha OCHOBe pe3yibTaToB pabornl 5-it Uccaenopatensckoit Komuccun.
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CCBhlJIKH

Hoxymentor MKKP

[1978-82]: a. 4/7(9/5) (Kuraiickas Haponnas Pecny6nuka); b. 4/286 (BPT 4/1).

IIPUJIOXEHHME I

YCUJIIEHUE AHTEHHBI 3EMHOM CTAHLIUU B HATIPABJIEHUU HA INOPU3O0HT
O TEOCTAHUMOHAPHBIX CIIYTHHUKOB

1. O0mHe NMoJOKeHus

CocraBnsomas KoddpduuueHTa yCHUIEHUs aHTEHHbI 3€MHOM CTAaHLUMH B HANpaBI€HHWW Ha (PU3UYECKUI TOPU3OHT
BOKPYT 3€MHOif CTaHLMHM 3aBHCHT OT yTJia () MEXAY OCbI0O OCHOBHOTO JIy4a aHTEHHbl M HalpaBJeHUEM Ha TOPU3OHT B pac-
CMaTpUBaeMOM HampaBlieHMH. [103TOMy HeOOXOAMMO 3HATh YroJ ¢ AJIs KaXAOro a3uMyTa.

VYroJ MecTa €, M a3UMYT O, T€OCTALMOHAPHBIX CIIyTHUKOB TPU HabJIIOeHMH TOCIEAHUX C 3€MHOIl CTaHIMU, PacoJIo-
JKEHHOH Ha LMpOTe [, CBA3aHbl OAHO3HauHO. Ha puc. 24 M300pakeHbl OYTM BO3MOXKHBIX MOJIOXKEHMI reoCTalMOHapHBIX
CIYTHUKOB B MPSMOYTOJIbHON CUCTEMe KOODAMHAT — YroJl MecTa/a3uMyT, Mpu4YeM KaXkJasi KpUBasi COOTBETCTBYET OIpeje-
JIEHHOW HIMpOTe 3€eMHOMN CTaHLMH.

ITn0CcKOCTHOE MpeACcTaBIeHue CeprIecKON CHCTEMBI KOOPAKMHAT €,/ a IPUBOAUT K OLUMOKaM Npu onpeeseHHH 6O/b-
mux BeJuuuH . OJHAaKO, MOCKOJIBKY AMarpaMMBb! HaIlPaBJeHHOCTH aHTEHH NP OOJBIIMX yriax ¢ yXe He OYeHb YyBCTBH-
TeJbHB! K U3MEHEHHUIO yIja ¢, TO IPU ONpelesIeHUN YCUJIEH!s] aHTEHHbI B HalpPaBJIEHUH Ha FOPU30OHT CTENEHb 3THX MOrpell-
HOCTeil He3HauuTeJbHa.

l"pacbuqecxuﬁ MeETon, ONMUCaHHBIA HHUKE, npeanojaraeT, YT0 KOCMUYECKHE CTAHUUH MOTYT pacrojaraTbCs B mo6oit
TOYKE OPGMTZJH:HOI‘"[ AYTH. O;maxo MpU KOOpAMHAUMHU OO0JI)KHA MCNOJIb30BaThbCA 3aJaHHasA 0p6l/['l‘a}lb}laﬂ MO3ULIUA. Cnenosa—
TCJIbBHO, Ha PHUC. 25 3Ta NO3ULMs AOJDKHa 6BITh npeacrabBjieHa B BUAC TOYKH, OTHOCUTECJIBHO KOTOPOﬁ AOJIXXEH ONpeaeasiThCs
yroj OTKJIOHCHHUsA OT OCHOBHOIO Jiyda aHTCHH (p((l).

KOHerTHbIe OTHOCHUTECJIbHBIE JOJIOTHI CIIYTHUKA MOTYT 6bITh HE M3BECTHBI 3apaHee, HO Jaxxe Torga, Koraa OHH
HMEIOTCs, BO3BMOXHOCTh YCTAHOBKH AOMOJJIHUTEJbHOTO HOBOI'O CIyTHHKA MJIM MNMEPEMECHICHUE CYLICCTBYIOLUECro 3aCTaB/IACT
HCXOAUTDL HU3 MNMPEANOJIOKCHHUA, UTO CIIYTHUKH PaCNoJararoTCs Ha BCE HUMeEIOLIEHCS Ayre HJm e€¢ 4acCTH.

2. I'pachnueckuit MeTon onpeneneHMa ¢(a)

IMpu npaBubHO BHIOPDAaHHBIX M HAHECEHHBIX HAa PUC. 24 Jyre WM CETMEHTE AYTM Ha DTOM Xe puc. 24 usobpaxaeTcs
npoduib rOpU30HTa € (0.), KaK 3TO MOKA3aHO Ha puUc. 25, rae NPUBOAUTCSH NMPUMED C 3€MHOH CTaHUMEHN, PACIOI0KEHHON Ha
45° c. 1., NS CIIyTHUKA, KOTOPBIN MOJXKET PacrojiaraTbCs MeXAy OTHOCHTEIbHBIMHU Jojrotamu 10° 3. a. u 45° B. .

Hns KaXA0H TOYKK MECTHOTO TOPHU30HTA £(a) ONpeAeseTCs HauMeHbLIEE PACCTOSIHUE O AYTH, KOTOPOE U3MEPAETCS
no mkane yrjios Mecta. Ilpumep Ha puc. 25 mokaselBaeT onpejie/ieHHE YIJIOBOrO OTKJIOHEHHSI OT OCH Jiyya (p Ayisi a3UMyTa
a (=210°) u yryie ropusoHTa & ( = 4°). A3MepeHue (p gaeT BesmuuHy 26°.

Ecnu 3Ta onepauus nposefieHa iJis BCEX a3UMYTOB (C MOAXOASAIIMM HIaroM, Harmpumep, 5°), TO mojy4yaeTcs 3aBUCH-
MOCTh ().

3. YucaeHHbli MeTOH onpeeieHus (o)

Iljis 3TOii UeAM MOTYT ObiTh MCIOJB3OBAHbI CACAYIOLIME BHIDAXKEHUS:

¥ =arc cos (cos § + cos §); 28)

ay = arc cos (tan { « cos ¥); (29)

a, = a + 180° IJIs1 3€MHBIX CTaHLMM, PAaCMOJIOXKEHHBIX B CEBEPHOM MOJIYIIAPHUH, M CIyTHHKOB, (30a)
pacloIOXKeHHBIX K 3amajly OT 3¢MHOH CTaHLMH;

a, = 180° — a AJisl 3€MHBIX CTaHLMH, PaCHOJIOXKEHHBIX B CEBEPHOM IMOJYIIAPUM, U CIIyTHUKOB, (30b)
PacHoOJIOKEHHBIX K BOCTOKY OT 3€MHOi CTaHLMH;

Cag = 360° — o] N1 3€MHBIX CTaHIMi, PacMoJIOXKEHHBIX B IOXKHOM IOJIYNIADHH, M CIIyTHUKOB, (30c)
PacnoJIOKEHHbIX K 3amajly OT JerHOH CTaHLUM;

ag = o N5 3€MHBIX CTaHIMif, PacloJOXKEHHbIX B IOXKHOM IOJIyHIAPUH, M CIYTHHUKOB, (30d)

PacCroJjIOJKeHHBIX K BOCTOKY OT 3eMHON CTaHLWH.
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PUCYHOK 24 — IIonoxenue 0ye 2e0CTAyUOHAPHBIX CRYTHUKOE

Ayra reoCTalMOHapHON OPOMTHI, BUAMMAS C 3EMHOM CTAHIMH, PACNOIOXKEHHOH Ha mupote {
Pa3HoCTb MO J0/IroTe MeXAy 3eMHON CTaHLMeH U TOACIHYTHUKOBOM TOUKOM:
e — ———— TIO [QJIFOTE€ CIYTHUK CMEILEH K BOCTOKY OT 3€MHOW CTaHIMHK
.o .. 110 IOJITOTE CHYTHUK CMeILleH K 3aMajy OT 3eMHON CTaHLUM
.......... JOJroTa CIyTHHKA COBMAjJaeT C AONTOTOH 3€MHOM CTaHLUM

§-78¢ L3hLO

141
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PUCYHOK 25 — Ilpumep onpedenerus ¢

—_———  — [Ayra reocTalyoOHapHOM op6uTH], BUAMMAs C 3€MHOM CTaHLMH, pacnosioXeHHOi Ha mmpore {
/VVVVWW npoduab ropu3oHTa & (W)

Pa3HOCTb 1O ZOJITOTe MEXAY 3€MHOM CTaHIMEH M HOACTTy THUKOBOMH TOUKOM:

MO JOJTOTE CHYTHMK CMEIUEH K BOCTOKY OT 3eMHOM CTaHUHMH

_________ 1o JOJroTe CIyTHHK CMEIUEH K 3amajy OT 3eMHOM CTaHIUH

. JOJroTa CAYTHHMKA COBMAfaeT C JOJIOTOM 3eMHOM CTaHLMH

i i s
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&g == arc tan (M —¥; 1)
sin ¥ ’
¢(a) = arc cos [cos € - cos g - cos (a— a;) +sin & - sin g, (32)
rge
4 IIKPOTAa 3€eMHOH CTaHLMH;
4 : pa3HOCTBb HOJITOT CIYTHHKA M 3€MHON CTaHIuw;
v ayra GoJIbIIOrO KPyra Me>XAY 3€MHOM CTaHUMeH M NOACITYTHUKOBOH TOYKOM;
@,: a3UMYyT COyTHUKA NPU HAGIONEHMM C 3€MHOH CTaHLWMM;
£, : YroJ MecTa CNyTHHUKA NPU HaOJOAEHHM C 3cMHOM CTaHIMM;
0 : a3uMyT pacCMaTpPUBAEMOro HarpamR/IeHUS;
€ . yros MecTa ropu3oHTa /I PacCMaTPUBAaEeMOro a3uMyTa «;
¢(@) : yroJ Mexx iy OCbK OCHOBHOTO JIy4ya aHTE€HHBEI M HalpaBJICHMEM HAa TOPU3OHT AJISL PACCMATPUBAEMCTO a3UMYTA O
K : orHOmeHue paguyca opOMTBHI K pajMycy 3eMJM MpeAnosiaraercs paBHbIM 6,62.
Bce pyru, ynoMsiHyThie BhILIE, JAIOTCS B Ipagycax.
4. OnpenesieHHe yCHJICHUS AHTEHHDI

3aBucHMMOCTh (@) MOXXET MCIOJb30BATbCH /I IOJYYEHHUs 3aBUCHUMOCTH YCHJICHHS AHTEHHbI B HanpaBlIeHHH
Ha ropu3oHT G (nB) KakK (pyHKUMM a3uMyTa o MyTeM NPUMEHEHWs JuGO0 peabHOM AMArpaMMBI HAanpaBJieHHOCTH aHTEHHbI
3eMHOM CTaHLuH, 160 (opmysbl, JaoLiedl Xopouyio annpokcuMauuio. HampuMep, Korja OTHOLIeHME AvaMeTpa aHTEeHHBI
K Z/7MHe BoJHbI He MeHee 100, MOJI)KHO MCHOJIL30BaThCA CJEAYIOLIEE BbIPaXKEHUE:

2
3 4D
G(9) =Gy —2,5X 1073 (T(p) npn 0< @< ¢

G(p) =G opr pp <@ < @,

(@) 1 m r (33)
G(p) =32—25 log ¢ npn @, << ¢ < 48°
G(p) =—10 npu  48° < @ << 180° s

rae

D : DdaMeTp aHTEHHbI
] BbIpDaX€HHbIE B OJHUX M TEX X€& eIHHHLAX;
A\ . AJIAHA BOJIHBI

G,: yculeHHe NepBOro 60KOBOTO JleNecTKa — 2415 log D/A;

20)
Pm = T Gmax - Gl (rpapycsl);
¢, = 1585 (D/A) ™ 0,6 (rpanycst)

B ciyuae HEBO3MOXHOCTH Ans aHTeHHb ¢ D/A MeHbme 100 HCIONB30BATh BhILIEYKAa3aHHYIO STANOHHYIO AMATPAMMY
HalnpaBAC€HHOCTH M KOT/|a HY H3MePeHHbIe aHHbIE, HM COOTBeTCTBYIomaA Pekomenmaunss MKKP, npunsitas 3aMHTEpeCcOBaH-
HBIMH aIMMHHCTPaLMsIMH, HE MOTYT HCII0JIb30BaThCS BMECTO Hee, aIMHHICTPALMH MOTYT UCIIOJIb30BAaTh HUXKE YKa3aHHYIO I1a-
rpaMMy HailpaBJIeHHOCTH:

2
_ D

G(@ =GCppy—25X107° (529)  mn 0<o<o,

A
G(9) =G, npn @, < o< 1003

r (34)
G(gp) =52—10 log%—ZS log ¢ npu 100%< @ << 48°
D

G(p) =10—10 logT npu  48° < ¢ < 180°

rage

D : guaMeTp aHTEHHbI

} BbIpa’k€HHbIE B OJMHAKOBLIX €IWHHULAX;
A ! OJIMHA BOJIHBI

G,: ycunenue nepsoro 60KOBOro jemecTka — 24 15 log D/A;
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201
¢m="p Gmax—G1 (rpapycet)

Bblmeyl(aaam-uﬂe AuarpaMmel HarpapJa€HHOCTHA MOTyT OLITh H3MEHEHBI no Mepe HalIOGHOCTPl C LeJIbIO MIOJIyYCHUSA 60J1ee
TOYHOI'O0 NpeACTaBJICHUA ﬂeﬁCTBHTeﬂbHOﬁ AuarpaMmbl HanpaBJICHHOCTH.

B ciyuasix, xorga D/A He aaHO, €ro MOXXHO ONpeIeMTb 1O ¢opMyre:

D
20 log— =~ G,,,,— 1,7,

A
rge
G,..x: KO3(DODHULMEHT yCUICHNUS] OCHOBHOIO JIENIECTKAa AHTEHHHI B AB.
NPUJIOXEHUE 11
TPA®UYECKUNA METOJ OINPEAEAEHUS KOOPAUHALIMOHHOI'O
PACCTOSIHUS AN CMEIIAHHBIX TPACC
1. JiBe 30HBI

TIpoueaypa, KOTOPOit HEOOXOAMMO CEOBATh B CJIydae CMEMAHHOM TPACCHI, BKJIKYAKILE ABe 30HBI, NPOUILTIOCTPHPO-
BaHa MPUMEPOM, IIPUBEJEHHHIM Ha puc. 26 (a). 3eMHas cTaHLMsA pachojoxeHa B 30He A Ha paccTosiHMM 75 KM oT 3oHH B.
I'paduueckoe mpecTaBieHre, 0 KOTOPOM peub MAET HUXKe, OCOOEHHO MOIE3HO B TOM Ciyyae, €CJIM MMeeT MeCTo GoJsiee ueM
OlHa IPaHMIla MeXAY 30HaMH, KaK 3TO MOKa3aHO B AaHHOM IIpUMeEpeE.

B npuBeleHHOM HMXKe MpuMepe MpeAroaraeTcs, 4To KoopauHauuoHHbie motepu — 180 B, wacrora — 20 I'Tn,
a npoueHt Bpemenu coctasiser 0,019,. Ipoueaypa B JaHHOM cJyyae CJEAYIOLIAs:

1.1 ompeze/sieM pacCTOSHHE, HAXOAANIEECHA MOAHOCTHIO B 30He A, KOTOopoe GyAeT co3jaBaTh 3aJaHHEE KOOPAMHALMOH-
Hble morepu. OTMeYaeM 3TO pPacCTOsiHMe (B JAHHOM CJydyae OHO paBHO 160 KM) OT Hauaja KOOPAMHAT BIOJIb OCHM aGcumcc
JIMHEHHOTO rpaduKa, KaK 3TO yKa3aHO To4koi A (puc. 26(b));

1.2 omnpeziesisieM PacCTOsIHHE, HaXOAALIEECs MOJHOCTLIO B 30He B, KoTOpoe 6yaeT co3gaBaTh TOYHO TAKHE JKe KOOPAMHA-
UMOHHBIE moTepu. OTMeYaeM 3TO paccTOsiHME (B JaHHOM CJyyae OHO cocrtasiasieT 530 KM) OT Hayajia KOOPAMHAT BAOJb
OCH ODIAMHAT Ha dTOM Xe rpaduke, 0603HauaeM ero TO4Ykoii B;

1.3 YepTUM MNPAMYIO JIMHUIO MeXAy TOYukaMu A u B, oTMeuaolMMH 3TH pacCTOSHHS OT Hayajla KOODAWHAT;

1.4 HauMHAs C Hayaja KOOPAMHAT, OTKJaJbIBaeM PaccTOsiHMEe B 75 KM OT 3eMHOi cTaHuuy 10 3oHel B mo ocu abcumcc
rpadguka u 0603HauaeM TOUKOH A[;

1.5 HayMHasi OT TOYKM A, OTKJaabiBaeM uUmMHY Tpacchi B 30He B 150 kM mapaisiesbHO OCHM OpAMHAT Ha rpacduke
U obo3HayaeM ero Toukoil Bj; :

1.6 OCTaBLIeeCs] PacCTOsIHAE B CrleAyolleil 4yacTi 30Hbl A M3MepseTCs NapajUiesbHO ocH abcuucc u3 Touku B, mo mepe-
CeyeHUsl ¢ KPMBOIl CMEIIaHHOM Tpacchl, o6o3nauenHoro X. Ha puc. 26(b) sTo paccrosHue cocrasusieT 40 Km;

1.7 KOOPAMHALIMOHHOE PACCTOSIHME TIpeACTaBaAsAeT coboit cymmy paccrosiumii 0OA,, A,B, n B, X u pasHo

75 + 150 + 40 = 265 km

2, TpH 30HBI

B HEKOTOPBIX 0COGBIX Ciyyasix CMeIIaHHasi Tpacca BKJIIOYaeT BCEe TPH paguokmMmaTtuyeckue 3oubl A, B u C.
91y npobieMy MOXHO PElINTb IyTeM O0GaBIEHUsI TPETHETO H3MEPEHHsI B TPOLEAYPY, KOTOPYW CJeAyeT MCIOJb30BaTb
AN CMEIUAHHBIX TPacC, BKJIOYAIOIIUX TOJbKO [ABe 30HBL. TeOopeTHYecKM 3TO O3HAYaeT, YTO JOJIKHA OMpelessaThbCs
TPeThbsl KOOPAMHATA AJIsA TOUYKM, MMEIOIIe KOOPANHATHI, COOTBETCTBYIOHIME U3BECTHBIM PaCCTOSIHMSM B NEPBHIX ABYX 30HAX,
M JIeXaled B IUIOCKOCTH, ONpeJesICHHOW TpeMsi TouykaMH Ha ocAX X, Y W Z, NpeacTaBJISIOIIUX, COOTBETCTBEHHO,
paccrosinua B 3onax A, B u C, gaomux TpeGyembie OCHOBHbIE NOTEPH NEPEAAYH.

Ha npakTuKe 3Ty mpouemypy MOXHO CBECTH K IPOCTOMY rpaduyeckoMy MeTOAY, IIOKa3aHHOMYy Ha puc. 27(a), npu-
HUMasi B JaHHOM IpPHMepe KoopauHauuoHHble notepu (L), paBHeie 180 B Ha uyactore 20 I'Tw. Tpe6ye'rcx oInpeaeuThb
KOOPAMHALMOHHOE PACCTOSIHHE OT 3€MHOM CTaHUMM B HanpaB/JCHMH, YKa3aHHOM Ha puc. 27(a). 3aech 3eMHasi CTaHUMA
pacnonoxena B 30He A Ha paccrosiHud 75 kM (0A ) B 3aJJlaHHOM a3MMYTaJIbHOM HampaBieHHH oT 30Hb B. B aTOM Xe azumy-
TaJIbHOM. HallpaBJIEHUH TIPOTSKEHHOCTb TpaccH B 3oHe B cocraBnser 150 xm (A ;B,), U 3a 3TUM creayeT HeM3BECTHaA
yacTp Tpaccel B 30He C (puc. 27(a)).
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3oHa B

150 km

530 \B
s00 |\

400 \

300 \

PacctoaHue (km)

200
8, 4ﬁ\\x
100 \
2 \\
- \
A
0 A| \A
0 75 100 160 200
Paccroanve (Km)
(b)

PUCYHOK 26 — IIpumep onpedenenus K0OpOUHAYUOHHOZO PACCTOSHUSA
Onsi cMewanHblX Tpacc, éxkmouauux 3onvt A u B

lMpuMmeHsieMas: B JaHHOM CJIyuae HpoLieAypa A0JDKHa ObiTh crepyiomeit (puc. 27 (b)):
2.1  moBTOpseM Ty XXe MpPOLEAYPY, YTO M AJA CMELIAHHBIX TPAacC, BKIIOYAOIUMX TOJBLKO [BE 30HBI, PaCCMOTPEHHYIO
Bhille, B myHkTax 1.1 — 1.5, u manee:

2.2 IPOROAMM OT TOukM B, sMHHMIO, mapannespHyo JuHud AB, 1o mepeceueHus ¢ ochio abcumcc u 0603HauaeM ee
ToukKoi D;
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2.3 ompeeNnsieM PacCTOSHHE, HAXOASLIEeCs NMOJHOCThIO B 3oHe C, KoTopoe GyeT co3maBaTh 3aJlaHHblE KOOPAWHALMOH-
Hble moTtepu. OTMeuYaeM 3TO paccTosiHMe (B JAaHHOM CJly4ae OHO cocTaBiaseT 350 KM) OT Havaja KOOPAMHAT BAOJb OCH
opIMHAT Ha rpaduke w o6o3HayaeM ero Toukoit C. UepTuM mpsaMylo JMHMIO MeXay Toukamu C u A;

2.4 oT Touk# D MpoBoAXM JIMHMIO, TapaLieIbHYIO OCH OPAMHAT, A0 Nepeceuenus c aunHnelt CA u 0603HavaeM ero Toukoii X;
2.5 onpezesseM, YTO PacCTOsTHUE MeXAy ToukamMu D u X, KoTopoe fABJISIETCSI HEU3BECTHBIM paccTosiHueM B 3oHe C, paBHO
85 km;

2.6 KOODJAMHAIMOHHOE PACCTOSTHUE NIPU 3TOM ABJIAETCA CyMMo# paccrosiHuii 0A;, A|B, u DX u B jaHHOM npuMepe paBHO

75 + 150 + 85 = 310 xm

3ona A 30Ha B / 30Ha C
i
S CH S
75 km 150 km / 85 km
/
(@
600
530\ 8B
500 \\
\
\
\
400 ‘\
3 )
: 350 \C \
N
g NV
8 \
g \ \\
\
\ \
31\\ \
At
100 - “ ‘\\
2 \f.\\
-\
} A
' A, \ D ‘I\A
00 75 100 160 200
PaccroaHue (km)
(b)

PUCYHOK 27 — Ipumep onpedenenus Koopdunayuu 01 CMEWAHHBIX TDPACC,
axmouarwouux 3onet A, B u C
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MPUJIOXEHHUE III

KITACCUOUKALIUSA JOXIEBBIX KIUMATHUYECKHUX 30H

Kax nmokazaHo Ha puc. 28, 3seMHOil map mojesieH Ha Psifi JOXKAEBbIX KJIMMATAUECKAX 30H, HMEIOINMX PA3/IMUHBIE
XapaKTepUCTUKKM ocafKxoB. KpuBble, MOKa3aHHbIE Ha puc. 29, NPEACTaBIAIOT 0600IIEHHBIE PaclpeAeIeHHs MHTEHCHBHOCTH
0CafKoB, KaX[0€ M3 KOTOPBIX NMPUMEHUMO K HECKOJIbKMM JIOXKIEBBIM KJIMMATHYECKHMM 30HaM PUC. 28 M COOTBETCTBYET
OIHOM M3 mKaj Ha ocu abcumcc puc. 12-21.

YT06B! IOCTPOUTH KPHBBIE Ha puC. 12-21, pacnipesenieHust ocaaxoB, M300pasKeHHBIE Ha puc. 29, GbUIM IPOAOIXEHH OT
0,3% x TakuM GONBIIMM MIPOLEHTaM BPEMEHH p,, TIpH KOTOPBbIX MPEAMIOJIAraeTCsl, YTO MHTEHCUBHOCTb OCAfAKOB NpuO/mM-
XxaeTcs K Hymo. [y sToro 6buia mcmosb3oBaHa (popMyna i -

log (p./p) ¢ *

R(®) = R(0,3%) [——log 0% MM/,
/0,
a Takxe cieaylomue 3HayeHus R (0,3%) u p.:
Hoxpesas R (0,3%) P,
KIMMaTHYECKas 30Ha (MM/4) (%)
A, B 1,5 2
G D E 3,5
F,G H, J, K 7,0
L, M 9,0 7,5
N, P 25,0 10

3ToT METOA NPUIrOACH IJIA YUCJIEHHOM OHEHKH MNPOTAXEHHOCTHA 30HbI PAaCCesIHUA B JOXIE.

Pacrlpenene}mx HHTEHCUBHOCTH OCaJKOB Ha pPHC. 29 yuciaeHHO ANIIPOKCUMUPYIOTCS CJAE€AYIOIIUMH BbIpaX€E€HHUSIMHU:

Kaumaruweckue 30nvl A, B

— 0,465

R=11p +025 [log (p/0,001) log® (0,3/p)1 — [Jlog (p/0,1)|+ 1,11 ~2 MM/

Knumaruueckue 3onet C, D, E

R=2p %%, 05 [log (p/0,001) log® (0,3/p)] MM/ 4

Knumaruuecxkue 3onvl F, G, H, J, K

R =417 p~*® 1 16 [log (p/0,001) log® (0,3/p)] MM/4;

Knaumaruueckue zonvt L, M

— 0,48

R=49p +6,5 [log (p/0,001) log® (0,3/p)] MM/ u;

Knumaruuecxkue 3onvt N, P

R =156 {p**® 4 [log (p/0,001) log"® (0,3p)1} MM /4

npu 0,001 < P < 0,3%.
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PUCYHOK 28 — Jox0deable kaumaruveckue 30HbL MUDA
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PUCYHOK 29 — O606wennvie unrezpamhvie pacnpedenenus
UHTEHCUBHOCTU 0CadK06 Ons D0KDesblX KAUMATUYECKUX 30H,
npedcrasnennvix Ha puc. 28
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AOIIOJTHEHHUE 1

AJNBTEPHATUBHBIA METOJI ONIPEAEJIEHUS KOOPIUHALIMOHHOTI'O
PACCTOSHMS OJs PACITIPOCTPAHEHUSI PAJUOBOJIH 110 MOIE (1),
OMNMUCAHHOI B OTYETE 382

B srom JIOmOJIHEHUHM M3JI0XKEH aJleepHaTPIBHbIﬁ METOA pacyeTa, npezmasﬂaqemlbrﬁ AJIs1 ONPEACJICHUsSI KOOPAUHaA-
IHUOHHOI'0 pacCTOAHMA HAa Ha3€MHBIX TpaccaX NMOMEX IMPHU paclpoCTPAaHECHHMH IO MOIe (1).

AJMuHMCTpalMAM [IPEJIaraeTcs CPaBHUTb 3TOT HOBBIH METOJ, C METOAOM, OMMCAHHBIM B NYHKTE 3 OCHOBHOTO
TeKCTa AaHHOro Otyeta u o3HakoMuTr MKKP c moJyueHHBIMH pe3yibTaTaMM, ¢ TE€M 4TOOBI MOCJEAHMI MOI MNPUHATH
pelileHHe OTHOCHTEJBHO OJOGPEeHMsI STOr0 METOAa ONPE/e/IEHUSI KOOPAMHALMOHHOTO PaCcCTOSHUS.

C uenbio 00NeryuTh TaKylo NPOBEPKY HOBBIA METOJ, ONpe/e/IEHHs] KOOPIMHAMOHHOTO PACCTOSIHMS TP PacHpOCTpa-
HeHnu 1o Moze (1) chopmymuposaH B gaHHoM [omosiHeHMM B ¢OpMe, HNPUrOAHOM AJIS NMPSIMON 3aMeHHl NyHKTa 3.1
u nyHkTa 3.2 Otueta 382.

3.1 Paduoxnumaruueckue 30Hbl

Ilpu pacyeTe KOOPAMHALIMOHHOrO PacCCTOAHMA MJIA pacHpocTpaHeHust mo moge (1) Becb 3eMHOM mwap ymo6HO
pa3fesuTbh Ha TPU OCHOBHBIX PaJUOKIMMATHYECKHX peruoHa, Ha3wiBaeMbix 3oHamu A, B u C. 3Tu 30HBI onpenensiroTcs
crepyoumM obpasom:

— 3oHa A: BcA cyma;

— 3oHa B: «xonoaHbie» MOps, OKeaHBl M ApyrHe OoJblIMe BOAHBIE NPOCTPAHCTBA (HANPUMeED, MOKPHIBAIOMME KPYT
AuaMeTpoM mo KpaiiHeh mepe 100 kM), pacmosoxeHHble Ha mmpoTax Beime 30°, 3a uckmouyenueM Cpemu-
3eMHOro u YepHoro mopeii;

— 3ona C: «Temibie» MOpsi, OKeaHBl M JApyrHe OoJbliMe BOAHBIE NPOCTPAHCTBA (HANPMMeDP, TOKPHLIBAIOMME KPyr
AvaMeTpOM Mo KkpaiHe# Mepe 100 kM), pacnosokeHHble Ha wmmpotax Huxe 30°, a Takxe CpeauseMHOE
u YepHoe mops.

3.2 Pacuer xoopdunayuonnozo pacctosnus 0as tpacc, npoxodswux é 0dnoii paduoKAUMATUHECKOL 30He

KoopaunauuonHoe paccrosinve /i pacnpocTpaHeHus o moge (1) omnpeaensieTcss MyTeM CPaBHEHHS] MHHUMA/bHBIX
JIOMyCTUMBIX OCHOBHBIX IIOTEPb NepeAayu (CM. MYyHKT 2.2) MeXAY 3€MHOM CTaHUHMEH M IMIOTEeTHYEeCKON Ha3eMHOH CTaH-
LYedl ¢ NPOrHO3MPYEMbIMH OCHOBHBIMM ITOTEDSIMHM [EPEfiaud, 3aBUCSIIMMH OT paccTOSHMS. PaccTosiHMe, OmpemeseHHOe
[yTeM TNpPUPaBHMBAHUS BEJWYUH MUHUMAJIBHBLIX JONMYCTHMBIX M TPOTHO3UPYEMBIX OCHOBHBIX MOTEPb MEpeAauY, W €CTb
KOOPAMHAIITMOHHOE PacCTOSIHHE.

Creayiowiit MaTepuas NpeACTaBleH B ABYX BHAax. B myHkTe 3.2.1 mpeacTaBieHbl OCHOBHEIE (DOPMYJIBI, C MO-
MOILUBIO KOTOPBHIX MOXET OBITh BbIYMCJIEHO KOOPAMHALMOHHOE paccTosiHMe. B mynkTe 3.2.2 mpeacTasiaeH rpaduuecKuit
METOJ /ISl ONpeJieJIeHNsI KOOPAWHALMOHHOIO PacCTOSHUSL.

3.2.1 Yucnrennwiii merod
ITporHosupyemble OCHOBHBIE MOTEPH Mepeflaud ONpPeAessioTcs no chopmye:

Ly(p,) = U420 log f+ V73 (148 0 — 50) + d(Vf'/? + 8, + B,) B, (6)
rae
f: paccmatpuBaemas yacrota (I'Tm);
P, mpoueHThl Bpemenu (%);
yroj MecCTa ropu3oHTa * Ha 3€MHOH cTaHLMM (TPagychl);
d:  pmHa Tpacce (KM);
Bo: Ko03ddMuMeHT nomtomeHus B Kucjaopope (abB/km);

B, koadduuuent nornomenusi B BoAsHbIX napax (AB/km).
IMapametpet U u V' 3aBUCAT OT PaJMOK/IMMaTHYECKOH 30HBI M NMPOLEHTa BPEMEHH p,:

— pasi 30HBI A:

Uy = 140+ 10 log p, + 1,5 (log p,)* (7a)
V4= 0,11+001 log p,

* Vronm ropusonra O onmpemensiercs 3gech Kak yroi, HaGMOAaeMENi M3 LEHTPa aHTEHHB 3eMHOM CTaHLWH, MeXIy rOPU30HTAIbHOU

TVIOCKOCTBIO U JIy4OM, HallpaBJCHHBIM Ha BHUIMMBIA ¢H3H‘ICCKHﬁ TOPH3OHT B 3aJJAHHOM HamnpaBJ/ICHHH.
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— pansa 3oHb B:

Up = 130 + 10 log p, + 1,5 (log p,)* (7b)
Vi = 0,075 + 0,01 log p,

— gna 3oubr C:
Uc = 130 + 10 log (p,/3) + 1,5 [log (p,/3)1> 70)

1
Ve = 0,075 40,01 log (p,/3)

KoadduumeHT moryomeHns B KUCAOPOAE 3aBUCHT OT YaCTOTHI;

7,1 45 2,3
= + f°/10 aB/xkM mias f < 40 I'Tu, (8)
Po [ £+033 (G—57)2+0098 ] / S

Koed)dmunen'r TNIOTJIOLUC HUA B BOASTHBIX Mapax 3aBUCUT KakK OT 4YaCTOThI, TaK U OT MJIOTHOCTHU BOASTHBIX napos p:

300
B, = [6,73 +m] f2.0/106 aB/xm mns f < 40 I'Ty, )

rae p: IUIOTHOCTh BOAAHBIX MapoB (r/M>) M 3aBUCHT OT PagMOKIMMATHYECKON 30HbI CJEAYeT UCIONBb30BAaTh Clie-
AYIOLIHE BEJHYMHBI '

— pas 3oubl A: p = 5 Mr/m°,

— pas 3oHn B: p = 7,5 Mr/m®,

— s 3osel C: o = 10 mr/m3

MunnmaibHEIE fONYCTHMblE OCHOBHBIE NOTEPH MEpefaud JAlOTCA B BHAE CJAEAYIOMIETO HHTErpajIbHOTO
pacnpefieJieHdsi BO BPEMEHH, ONpeAe/sieMoro I p < p, < 20%:

(9—5 log p)* —1,58
] nb, (10)

L) =Py + G, + 42+ 4G —P,0) + M) [ 1— -
(9—S5 log p) " —1,58

roe

G .

. ' YCHMJIeHWe aHTEHHbl 36MHOH CTaHIMM B HAIPABJIEHMH Ha ropu3oHT (aB);

AG : paznoctp (B aB) MeXAy mpeAnojiaraeMbiM MaKCHMMAJbHBIM yCHJIEHHEM aHTEHHBI HAa3eMHOI CTaHIUK U Be-
smynHo¥ 42 aB. B rabmuuax I m 11, COOTBETCTBEHHO, IPUBEIAECHBI Be/IMUMHBI A G [UIs pa3sfu4HbIX MOJOC YacTOT.

Bce mpoune napameTphr ompeneneHsl pasee. CiefyeT OTMETHTh, YTO INPOLEHT BpEMEHH Dy ABISETCSA
HE3aBUCHMOIi NePEMEHHOM; NPOLIEHT BPEMEHH P CBA3aH C KPUTEPHEM KPaTKOBPEMEHHOMH NOMEXH.

Ans onpenesneHUs: KOOPAMHAIMOHHOTO PacCTOSHHUSA CJEAYeT NPUPaBHATH NpaBbie YacTH dopmys (6) u (10)
M paccuYMTaTh paccTosHue d IJIs BCeX MPOLEHTOB BpeMeHH p, oT p no 20%. HauGosnsmee u3 MOJIyYEHHBIX TaKUM
00pa3oM paccTosiHMe SIBASIETCS KOODAMHALMOHHBIM PacCTOSIHMEM d; B pacCMaTpHBAEMOM a3HMYTaJbHOM Hamnpas-

JICHUH.

B GosbMHCTBe peasibHBIX CITyuaes d; COOTBETCTBYET p, = p. 1151 IOATBEPIXE HUSA STOTO MOJIE3HO ONPEETE
CHavasia d TOJbKO A p, = pup, = 10p. Ecmd(p, = p) > d(p, = 10p), r0d(p, = p) = d,, T.e.NpeAcTaBAseT
MHTEpeC TOJNBKO TPOLUEHT BPEMEHM KPUTEPUsi KPaTKOBPEMEHHOM NOMEXH.

BeimeykasaHHble pacueThl MPUBOAAT K ONpeleseHuIo d; NpH YCJOBUM, YTO BCS NpeAroNaraeMas Tpacca
NOMeXH NPOXOAMT B ONHOW PAafMOKIMMATHYECKOH 30He. PacueTsl d; /A TpacC CO CMEMIaHHBIMM 30HAMM CM.
B nyHKTe 3.3.

3.2.2 TIpaguuecxuii merod

Mins mosb3oBaTesnedt MOXKET OKa3aTbCs YHOOHBIM rpaduuecKuii MeTom onpepenenuss d;. OpHaxko ¢op-
Myra (6), KoTopas SABJISAETCS OCHOBOH Ui TrpacduYecKoro METOAA, COAEPXUT OATb NepeMeHHmIX: L,(p,),
Py f, 0 1 d, xaXnas M3 KOTOPBIX MEHSETCs B IMHPOKMX Npefenax. MMeeTcs u mecTas nepeMeHHasA: paJuoKanMa-
THgeckast 30Ha, KOTOpas, OAHAKO, HE CO3[aeT 3aTPyAHEHHH. B BeICIIEll Mepe uesneco06pa3HO MCKIIOUHTD U3
[EPEMEHHBIX Yro/l rOpU30OHTAa 3eMHOM CTaHUMM 6 M CHenaTh ero O0GBEKTOM OTAENbHBIX pPacyeTOB IIPU ompe-
aeneHun d,.
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B aToM ciyuae dopMysty (6) MOXHO IpeoOpa3oBaTh:
Ly (@) = L, (p,) —k8 = U+20 log f+ d(Vf'/®+Bo+p,) —50 vf'/? AE, an
roe

k = 148 Vf/? aB/rpagycet (12)

Ha puc. 31—40 noka3aHo pacnpeaenenune L, (p,) B 3aBUCHMOCTH OT p, ¢ PacCCTOSIHUEM B KaueCTBe NapameTpa
[l TpeX pajMOKIMMATHYECKMX 30H, MPHUEM KaXJas NpPEeACTABJIeHa pa3AM4HBIMM IUKaJaMu Ha ocu abcuwmce.
Kaxapif u3 PUCYHKOB OTHOCHTCH K OJHOM 4aCTOTE.

Ha puc. 30 mnpencrasjeHa 3aBUCMMOCTb KO3(duIMEHTa Kk OT 4YacTOTHI ISl NPOLEHTOB BPEMEHH OT
0,001 go 1,0% Ana Tpex paguoKJIMMATHYECKHUX 30H.

Ons omnpejeJeHUsi KOOPAUNHALMOHHOTO PacCTOSTHU A HCO6XOZ|;PIMO CaeJaTh caeaympuiee:

— HauepTuTe KpUBYI0 OCHOBHBIX KOOPAMHALMOHHBIX IOTEPH, MOJYYEHHBIX KaK Pa3HOCTb
L, (p) = L, (p,) —k6 (13)

dopmyn (10) u (12)*, mns Bcex NPOLEHTOB BpeMEHH OT p N0 1% Ha COOTBETCTBYIOLIEM DHCYHKE M3
puc. 31—40, ucnoip3ys mMOAXOAANIYK MKajkxy Ha ocu abcumcc. Byzer monydeHa KpuBasi, HauMHAOMAACH
BblllE BEJMYMHB p (IIPOLEHT BPEMEHH, CBS3AHHBIA C KPUTEPUAMM KPaTKOBPEMEHHOW NOMEXH) M ONyCKalwo-
LASICH BHU3 BIIPABO.

— HaiiauTe cpeayu MMEOLIMXCS Ha PUCYHKE KPUBBIX TaKyl0 KPUBYIO, KOTOpPas MOJIHOCTBIO JIEXKUT HUXKE MOCTPOEH-
HOTO y4aCTKa KPHBOM, HO KacaeTcsi ee B OJHON Touke. PacCTOsAHME, KOTOPbIM 3Ta KpuBas IOMeYeHa,
SABJISIETCS KOOPAMHALMOHHBIM paccTosthueM d,. Ecm HM OfHa U3 MMEIOIIMXCS KPUBbIX HE KacaeTcs MOCTPOeH-
HOr0 y4YaCTKa KDWUBOH, CJIEAyeT C OMOIUbIO WHTEPNOJSIMU OLEHUTh PacCTOAHME, COOTBETCTBYIOLLEE KaKoOi-
60 KpHMBO#, KOTOpasi Kacanach Gbl MOCTPOEHHOTO Y4acTKa KPUBOW B OAHON TOYKe, HO JeXaja Obl moJ-
HOCTBIO HMJXKE €ro. JTO pacCTOSHHE ABJIAETCA KOOPAWHALMOHHBIM PacCTOSHUEM d.

Hpumeuanue. — OObIMHO OOHAPY)XMBAETCA, UTO TOUKA, B KOTOPOHl KacCalOTCS KpPHUBBIE, SBJISETCA TOYKOH, COOT-
BETCTBYIOLIEH MaJOMy NPOLEHTY BpeMeHH p. UToObl yGeauTLCA B TOM, YTO 3TO AEUCTBMTEJNbHO TakK, HET HeOOXOmM-
MOCTH B NOCTPOEHHM BCEro ceMeiictsa pacnpeaesneHus L, (p,), a MOXHO 0GOATHUCH JIMIIb ABYyMSI TOYKAMH €ro UIs
p u 10p. Eciu paccrosiuue s p, = p Gorbiie, yeM paccTosinue ans p, = 10p, To paccTosiHMe, COOTBETCTBYIO-
mee p, ONpelesAeT KOOPAMHALMOHHOE paccTossHue d, ¥ HET HeOOXOOUMOCTH MCC/IEA0BaTh JPYTHE BeJH-
YUHBL D,.

* W u3 puc. 30 B oTHOmEeHUH K.
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OTYET 448-4

OIIPEJEJIEHUE INMOTEHHHAJIA ITOMEX
MEXAY 3EMHbBIMU U HA3BEMHBIMH CTAHIIMAMH

(Bonpockt 32/4 u 17/9)
(1970—1974—1978—1982—1986)

1. Beenenue

Ec/M KOODAMHALMOHHAS 30HA 3€MHON CTaHLMH 3aXBAaTHIBAET TEPPUTOPHIO JIOGOH ApYroif agMMHMCTDPaLuH, Tpe-
GyeTcs B3aMMHasi KOHCYJIbTaLMsi MEXX/AY 3aMHTEPECOBaHHBIMM afgMUHUCTPauusaMu. Kaxpas seMHas CTaHLMsA, HAXOAAAACHA
BHYTPH KOODXMHALMOHHO 30HbI, IOJDKHA GBITH POBEPEHa, C TEM 4TOGEI OTpE/IeTUTh, OYAET JiM OHA CO3AABATh MM UCHILITBIBATE
[OMeXH, MPEBHIIAOMHE AOMYCTUMOe 3HaYeHne. TaM, rie pesyabTaThl NPEABAPUTEILHOTO HCC/IeIOBAaHUA YKa3blBAIOT HA BO3-
MOJXHbIE TOMEXOBBIE CHUTYallWM, MJIM TaM, IZle CTAHOBMTCSH $ICHO, YTO KOJMYECTBO MOMEX MOXET IpPEBHINATh 3HAUEHHUS,
npuBefienHsle B OTuete 382, BEPOSITHOCTb MOMEX MEXJY 3€MHOH W Ha3eMHOM CTaHUMAMH JOJDKHA OLEHMBATHCA Ha OCHOBE
JIETaJIbHbIX PacyeToB.

B JAaHHOM OTyeTe OIMMCAaH METOJ OLIEHKH BO3MOXXHOCTH MPEBBLIMICHUS MPEeABapUTEJIbHO YCTaHOBJIEHHOTO AOIyCTUMOTO
YPOBHA IIOMEX MeXAYy 3€MHbIMH CTaHLIHAMU H onpeaesi€eHHbIMM Ha3¢MHBIMH CTaHIHAMH. 3TOT MeTox npeaHa3HayeH
CIYyXHUTb 1 aIIMHHPlCTpaI.lHﬁ TOJILKO PYKOBOJACTBOM, TaK KaK METOA OIpEAC/ICHAA BO3MOJXXHOCTEN IIOMEX SBJISIETCS
MpEeAMETOM COTJIALICHUSA MEXAY 3anHTepeCOBAaHHBIMHU aJMUHHCTpalAMH.

B npwioxenunu 1 k pgaHHoMy OTYeTy ONMCBHIBAETCA TaKXKe [JOMOJHMUTEJbHBIA MOAXOA K KOHUENIMH BCIIOMO-
raTeJbHBIX KOHTYPOB, NpeAcTaBieHHbX B OTuere 382.

2. IMpouenypa npeaBapuTeJbHONO MCKIIOYEHNSA

MeTop, pacyeTa KOOPAMHALMOHHOTO PAaCCTOSHUs, OMMCcaHHbN B OTuete 382, npeanosiaraeT onpeaesieHHbE STaJIOHHbIE
BeJIMYUHBI Ul TTApPaMeTPOB Ha3eMHBIX CTaHUMA. BecbMa GOJIBIIOI NMPOLIEHT AEHCTBYIOIMX MM INJIAHUPYEMBIX Ha3eMHBIX
CTaHUMH, OCTAIOIMXCH BHYTPH KOODAMHALMOHHOM 3OHBE, MOXET ObITh MCKIIOYEH M3 JajbHEeHIero pPacCMOTPEHUs
(C yueToM MX peaybHEIX MM 3alIAHUPOBAHHBIX apaMeTPOB) IMYTE€M HCMOJb30BaHU: BCIIOMOTaTeJbLHBIX KOHTYPOB, Kak
onpeneneHo B IMpunoxeuun 28 Persamenta paguocssasu (XKenesa, 1979).

OpuH pAX KOHTYPOB CBSI3aH C BEJMYMHAMM II0Ka3aTeJsi YYBCTBUTEJLHOCTH Ha3eMHON CTaHIMM K ToMexaM S
B ABBT, KOTOpPHBIN OIpeAesasAeTCa KakK

S =G, —P.(p), 1
rae
G, : yMCTOE ycusieHue (TO ecTb COGCTBEHHO YCHJIEHHE aHTEHHBI MUHYC NOTEPH B (pusiepe B AB OTHOCHTENIBHO H30-
TPOIMHOM aHTEHHEI; KOTAa MOTepH (puAepa He U3BECTHBI, MX CJe/lyeT Mpeanoaarath pasHpiMu 0 AB) npueMHO#H
aHTeHHB Ha3eMHOH CTaHUMM B HalpaBJIEHHMU Ha 3€MHYIO CTaHLMIO;
P,(p) : pomycTuMasi MOLIHOCTb Homexu (B ABBT) B 5TasloHHOH moJoce, KOTOpas 6yaer MpeBHILATLCS HE Gonee,
YeM B p TNPOLEHTOB BPEMEHU Ha BXOJe NPHEMHHKa CTAaHLMHM, HCMBITHIBAKOIIEH MoMexH (B AaHHOM cCiyvae
Ha3eMHON CTaHLMH).
I pyroii psaj KOHTYPOB CBsi3aH C BeJIMYMHAMH 3. M. M. M. Ha3€MHOH CTaHUWMU:
E =P, + Gy, @)
rae
P, : MOIIHOCTb MepefaTuMKa B 3TAJOHHOI nosioce B (B ABBT) Ha BXo#e aHTeHHbl MewalOWEHd CTaHUMH (B AaHHOM

cJlyyae Ha3eMHOH CTaHIMH);

G, : ycuneHue (B B oTHOCHUTENbBHO M30OTPOMHOI) MepeAalolleli aHTEHHbl HA3€MHOW CTaHUMU B HalpaBlIeHMH Ha
3eMHYI0 CTaHLMIO.

KaxJas Ha3eMHas CTaHIMs, PACTIONIOKEHHAs BHYTPH KOOPAWHALWMOHHOM 30Hbl, MOXKET GBITh NPOBepeHa, C TeM YTOObI
ONpeleUTh BO3MOXXHOCTb €€ MCKJIIOUEHHs U3 JajbHEeHIIero pacCMOTDPEHHS:

— J/19 Ha3eMHHIX CTaHIMiA, KOTOpble MOrYT NPMHMMATbL IIOMEXH OT 3EMHOM CTaHLUMH, CJIeAyeT OMpEeAeJUTb IOKa3a-
TeJb YyBCTBUTEJBHOCTH K MOMEXaM B HallpaBJieHWM Ha 3eMHYI0 cTaHuuio. Ecim 9Ta Be/MuMHa MeHbIle, Ye€M BEJH-
UNHa, CBA3aHHas C GMAKAMLIMM KOHTYPOM, 33 KOTOPHIM DTa CTAaHIMs DPacIOJaTaeTcsi, TO CTaHUMS MOXET ObITb
HCKJIIOYEHa W3 pacCMOTpeHMs. B NpPOTMBHOM cCilyuyae /JOJIXHBI OBITh BBEIOJHEHBl AETaJbHble PaCyEThl, YKa3aHHblE
B MyHKTE 3;

— BJd Ha3€MHBIX CTaHU,Hﬁ, KOTOpbIC MOIyT CO3JaBaThb INOMEXH 3€MHOH CTaHLMH, CJIEAyeT OINpPEeAe/IMTb pEeasibHyIO
J. U. U. M. B HAIIpaBJICHUN Ha 3€MHYIO CTaHLHIO. Ecsm sTa BesmuuHa MEHbIlIe, Y€M BE€JIIMUMHA, CBs3aHHasA C 6anxaii-
MM KOHTYPOM, 3a KOTOPBIM pacCriojiaraeTCa Ha3¢MHas CTaHLUsl, TO CTAHLUSA MOXET 6BITH MCKJTIIOYEHa U3 paCCMOTPCHUA.
B MNPOTUBHOM CJAydyae HOJIXKHbI GbITb BBINIOJIHCHbI ACTAJIbHBIC PAacCYCThl, YKa3aHHbIC B ITYHKTE 3.
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BrilteynoMsHyTHI MeTOA, OCHOBGH Ha NPEATIOJIO)KEHHH:
— 4YTO KpMBHIE OCHOBHHIX IOTEPb I€peJaud, Ha KOTOpuIX Oasupyercs OtueT 382, ABAAIOTCS KOHCEPBATUBHBIMH;

— YTO KOJIMYECTBO HCTOYHHKOB IIOMEX, IMpEAroJlaracMbiX B Otuete 382 Ipu pacyeTe BCIIOMOraTEJbHBIX KOHTYDOB,
HE MNPEeBHIIUACTCS.

Ha3zeMHble CTaHIMM, UCKJIIOUEHHBIE 1O BHIIIEOMUCAHHOM MPOLieAype U3 AajbHeHero pacCMOTpeHUsI B COOTBETCTBUU
¢ MeXaHM3MaMH pacIpOCTPaHeHus Mo GOJBIIOMY KPYIy, CleAyeT, TEM He MeHee, PaCCMaTpPUBATh B AaJbHEHIEM MPH yuyeTe
paccessiHMSI B OCajIKaX, KOTJa 3TH CTAaHIMH PACIIOJIaraloTCs BHYTPH KOODAMHALMOHHON 30HBI C OCAaAKaMH.

HenaBuue pa6GoThl, mpuBedeHHbie B OTueTe 1054, yKa3pBalOT Ha paccesiHue OT MECTHOCTH KaK Ha MeXaHH3M IOMEX,
KOTOpBI J0/JKEH PacCMAaTPHBAThCA NPH OIPEENIEHHBIX 00CTOATENbCTBaX. Kak 9TO MOBIMSET Ha KOODAMHALMIO, OKaXyT
JlaJIbHEeHIlIMe UCCIIeIOBaHuUs.

3. Onpefnenenve MNOTEHIMANA MOMEX (MEXaHM3M pacHpocTpaHeHus M0 OGosbmiomy kpyry) (cm. OTuer 569)

Ha3zemHubie CTaHLMH, PACHOJIOKCHHBIE BHYTPH KOOpﬂPIHaU,I/[OHHOﬁ 30HBI, KOTOpbIC HE MOIYT 6BITH HCKJIIOYCHBI U3 JaJIb-
Heul1iero pacCMOTpEHUA MO METOAY, OIIMCaAHHOMY B ITyHKTE 2, AOJI’KHbI OBITH MOABECPrHYTHI Gonee AeTaJIbHOMY aHaJHU3y.

Ins KaXaoi Ha3eMHOM CTAaHIIMM HEO0OXOJMMO CPaBHATb UMEIOIIMECH OCHOBHbIE MOTEPH HAa TPAcCe U BEJHUMHY
MHHMMAJbHO JOMYCTMMBIX OCHOBHBIX [OTEpb IepeAauyd, IpH KOTOPHIX MOMeXa SIBIAETCS HEe3HAUMTeJbHOH IS JByX
nporentos BpeMeHn: (1) paBHomy 209% Bpemenu (p;) 4 (2) Majomy npoueHty BpeMeHn (<<1%), 0G03HaueHHOMY p,.

MOJKHO MPEeAIOIOXATh, YTO MOMEXHU SBJIAIOTCS HE3HAYMTEIbHBIMH, KOTAA LI 060X 3HaueHUI NMPOLEHTOB BPEMEHH
MMeOLIMeCs OCHOBHEIE MOTEPH Mepeiayy Ha TPacce PacpOCTPaHEHHs NPEBHINAIOT MUHUMAJIbHO AOMYCTUMbIE OCHOBHBIE TMO-
Tepu Mepeaay.

3.1 YV posenv makcumanbro 0onycTumvlx nomex

YpoBeHb AOMYCTHMOM MOIIHOCTH MMOMEXH Ha BXOJAE MPHEMHHMKA HA3€MHON MM 3€MHOM CTAaHUMH MOXET B Haubosiee
obmeit dopMe BripaXkaThCa KaK Memaollias paAuo4acTOTHas MOIMHOCTb (P,) OT OJHOro U3 7 HCTOYHUKOB [TIOMEX B 3TAaJIOHHOH
nonoce (B), Koropasa OymeT NMpeBHIIATHCA He GoJiee YeM B ONpeleIeHHOM MNpOLeHTe BpeMeHu (p;). s GoiapmmHCTBA
MPAaKTHYECKUX IieJiell Ba TaKMX 3HAY€HWs MPOLEHTa BPEMEHM OyayT AOCTATOYHBI: OAMH (p,), BbIOpaHHbIM /Il OTpaXkKeHUsA
HOPMaJIbHBIX (6JM3KMX K MEJMAHHBIM) yCJIOBHIA, /ISl KOTOPBIX MOJKHO IPEAIIOJI0KUTh, YTO BKJIAJbI IIOMEX OT BCEX UCTOYHHUKOB
noMex GyayT BOZHMKATb OJHOBPEMEHHO M CKJIAJbIBATHCS [0 MOLIHOCTH:

P.(py) = 10 log (kT,B) +J—10 log nj—W aBBrT, 3)
U Apyroi (p,), BHIOPAHHBIA /i OTPa)KEHMs CYLIECTBEHHO MOBBLILIEHHBLIX (MaJible NMPOIEHTHl BPEMEHHM) IOMEXOBBEIX YCJIO-

BHﬁ, AJA KOTOPBIX MOJXHO IMNpPEANOJIOXHTb, YTO BKJAaABI IIOMEX OT BCE€X MCIIAKIIHAX HCTOYHHUKOB GyIl,yT BO3HHUKATHb
HE OJAHOBPEMEHHO M CKJIAaAbIBATBCHA Ha l'IpOLleHTHO—BpeMeHHOﬂ OCHOBE:

P,(p,/n) = 10 log (kT,B) +J + M (py/ny) —W nBBr, 4)
rae

Dy, P2 ¢ MpPOLIEHTH BPEMEHHU, B TeUeHHe KOTOPBIX MOMEXH OT BCEX MCTOYHUKOB MOTYT IIPEBBIIATH AOIMYCTUMBIN
YPOBeHb; p; TIPE/ICTABJIAET AOTOBpeMeHHBIE (P, > 19), a p, — KpaTKOBpeMeHHbIe ycaoBusa (p, < 1%);

n;: 3¢ ¢eKTUBHOE KOJIMYECTBO OXXHAAEMBIX OJHOBPEMEHHO BKJa/ioB NOMEX OJHOTO YPOBH#A, CBSA3aHHBIX
C BEJIMYMHOM Py;

ny: 5¢d¢eKTUBHOE KOJMUYECTBO OKMAAEMBIX HEOMHOBPEMEHHO BKJIAZOB [IOMEX PaBHOIO YPOBHSA M /sl PaBHBIX
MPOLEHTOB BPEMEHH, CBA3AHHBIX C BEJIWYUHOHM Do}

k: nocrosinuas Bosbumana, 1,38 X 1072 J/K;

T, UIyMOBasi TEMIEPATypa TMPUEMHON CHCTeMBl (IIpM YCIOBMM sICHOro Heba s 3emuoit cranuuu) (K);

: 3TajJoHHasA moyoca (B I'm) (mosoca, OTHOCALAACA K NOABEP)XEHHOW MOMeXe CHCTEMeE, B KOTOPOi
MOIITHOCTb TIOMEXH MOJXXET YCPeAHATHCH);

J: otHomeHne (B aB) pomycTumoii monroBpemenHoi (20% BpeMeHM) MOIMHOCTHM MEINAIOIIETO CHUIHAJA
K MOIIHOCTH TEIJIOBOTO IIyMa B NMPUEeMHOHN cucTeme (cM. mpuMeuaHue 2 B OTuere 382);

M (py/ny): oTtHOweHue (B AB) MeXAy AOMYyCTHMBIMM MOLIHOCTSIMM MOMeX B Teuenue (p,/n,) % u 209 BpeMeHwm,
COOTBETCTBEHHO, J/IS BCeX MCTOYHUKOB MoMeXx (cM. mpuMeuyanue 3 B OTuere 382);

w: OTHOIIeHHe (B AB) mpuUpallieHHsi MOLIHOCTH TEIUIOBOTO IIyMa K MOILHOCTH TMOMEXH Ha paguovyacToTe
B 3TaJIOHHOM M0JI0CE YaCTOT [/Isi SKBUBAJIEHTHOIO YXyAIIeHUs CUFHa/Ia MOc/e AeTeKTUpOBaHUs (CM. IpHU-
Mmeyanue 4 B Oruere 382).

3HaueHUs 3THX MAPaMeTPOB B HU(POBOM BHIPAKEHMH MPEACTAaBIeHH B Tabmmne 1.



TABJIHUUA I — Beauuunwvi napamerpos, otHocauguecs k ypasuwenusm (1) u (2)

Iunanason vyacror (I'Tu) 1-10 1-10 1-10 10-15 10-15 10-15 15-40 15-40
Crynta wewaoueh oncrown | Srcrposaian | Ouscaporaman | Owcrporamas | Gmeworaias. | Quschposian | Gncaponarias | Grcerposeas Cenyrmmconan
x Cnyx6a ®dukcupoBaHHas | ®ukcHpoBaHHasa | PuKcHpoBaHHas | (UKCHpOBaHHas ®ukcupopaHHas | ®uxkcupopaHHas | ®HUkcHpoBaHHaA | DuUKcMpoBaHHasA
S g MOABMXHas TOABHIKHAA CIyTHHKOBast CIyTHHKOBast MOABHKHAsA MOABNKHas CIlyTHHKOBast MOABM KHAA
§ § Tun craHumMu Papuopeneitnass | TponocdepHas 3eMHasi cTaHuMs | 3eMHas CTaHUUSA PaagnopeneitHasa Pagnopeneiinas | 3emHas craHuus | PaaunopeneitHas
Moaynsauuns A A A A A N N N
p1 (%) 20 20 20 20 20 20 20 20
n, 2 1 3 2 2 2 4 1
P2 (%) 0,01 0,01 0,03 0,03 0,01 0,003 0,003 0,003
- ony 2 1 3 2 2 1 1 1
B (Tw) 4x10° 4x10° 10° 10° 4x10° 108 10° 10°
J (aB) 16 9 —8 —8 16 O+ 0 0**
M (py/n,) (zB) 17 17 17 17 17 30%+ 5+ 30**7
W (aB) 0 0 4 4 0 0 0 0
T, (K) 750 500 — — 1500 1500 — -3200

* M (p,/n,) Moryr uMeTh 3HaueHusi Mexay 5 u 40 1B B 3aBUCHMOCTH OT YaCTOTbI, JOXAEBOrO KJIMMaTa M MPOEKTa CHCTEMEL.

34 |

¥-8¥Y 1910

** JTy 3HaYEHHMsS NOAXOMAT AAA OOLIEro Ciyuasi HECKOPPEJMPOBAHHHIX 3aMUpPaHHUil MOJE3HOTO M Mewawoluero CUrHasos. Tam, rae oTH 3aMMpaHMs (M3-3a HOXAS) MOLYT GBITh CYIIECTBEHHO
KOppe/MpoBaHbl (TO €CThb €C/IM MOMEXHM PacHpOCTPAHSIOTCS [0 TOM )K€ Tpacce, YTO M IOJE3HBIH CHUTHaj), TO MOJXHO MCMOJb30BaTh 3HaueHMs WA J u M (p,/n,), OT/IMUHBIE OT 3HAUEHHH,
NpUBEJICHHBIX B AaHHON Tabsuile.
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3.2 Munumanerno donycrumsle OCHOBHbIEe noTepu nepedauu

MuHMMaJIbHO AOIIyCTHUMBIE OCHOBHBIC noTepu nmepeaaud Ias 20% BPEMCHH ONPEACJIAIOTCA BBIPAXXECHUEM
Ly(20) = Py + G, + G,— P,(20). NG

MUHHMaJIBHO AONYCTHMblE OCHOBHEIE IOTEPH Nepefauu s p Y, BpeMeHH ONPEAE/IAIOTCH BBIPAKEHHEM

Lb(p) = Pl’+Gr’+Gr—Pr(p)a (6)

rae p = p,/n, (u3 tabmupl 1), P,, u G,, — COOTBETCTBYIOLIME [IapaMeTPH MeINAOWIEH CTAaHIMHM Ha TPacce ¢ MAHUMAJIb-
HBIMH TOTepsiMH Hepepaun, a G, P.(p) u P,(20) = cooTBeTCTByIOLIME INapaMeTpHl -CTAaHIMHM, -UCIBITHIBAIOLIEH TOMEXH
Ha Tpacce ¢ MUHHUMAJLHBIMU MOTEpPAMH Mepenayuu.

3.3 Hmerowuecs ocHo8Hble noTepu nepedauu

MoryT MCIOJIb30BaThCA MPOLEAYPH pacueTa, H3JaoXeHHble B Otyete 569, num mo6sle Apyrue npouenypsl, IpaeMie-
MBble MU 3aUHTEPECOBaHHBIX aAMMHHUCTDaLUH.

OpHako, KOra paccMaTpUBaeMasi Ha3eMHasi CTaHUMs HaXoauTcsa B 25—100 XM OT 3eMHOI CTaHIMH, MOXXET
6bITh MPMMeHeH GHLICTDPBI METOI, B KOTOPOM HCIOJB3YIOTCSA KPUBbIE, TOKa3aHHEIE Ha pHC. 1 U 2, MoTyyeHHble U3 puc. 10-1-18
u 10-1-19 B mpunoxenun X riaBe 10 Orueta SIM (CroeumanbHoe o6benuHeHHQe cobpanve MKKP, 1971 r.). Dtn
KpHBBble NMOKa3biBaloT BesmunHbl L)(0,01) u L;(20) uMerommxcsi OCHOBHHIX NoTepb nepefauu ais 0,01% u 209 BpeMenw,
HOpManu3oBaHHble 1s 4 [Ty, OHM IpMMEHUMBI HE3aBUCHMO OT BUJa TPACChI TOMeX (TO €CThb KakK ISl CyXONyTHOIM, TaK M AJIs
MOPCKO#M Tpacchl). BeJIMUMHBEI HMEIOIMXCST OCHOBHBIX NOTEPh mepeaaun, Ly, (p) % u Ly, (20%) mna pY% u 209, BpemeHH, Ha
mo60oii YacTOTe BBIBOAATCA M3 BbIPa)KE€HMIA:

Ly (p) = L 0,01) + F(p) + 20 log (f/4);
@)
Ly (20) = Ly(20) + 20 log (f/4),

rae F(p) mokasaHa Ha puc. 1.

Ecimn OJHa U3 BCJIMYHUH, ITOJYYCHHBIX TAaKUM 06p330M, He IpEBbIIAET COOTBETCTBYIOIUIMX MHHHUMAJIBHO AOITYCTHMBIX
OCHOBHBIX INOTEPH MNnepeaadd, TO AOJIKEH HMCIIOJIb30BAaTbCA Gosiee TOYHBII MeTOon, yKaSaHHbII‘;l B Hayajie 3TOro pasjaeJa.

4. OnpepelieHue MOTEHIHMANA NMOMeX (paccesiHUE B OCaAKax)

B cJIydyasiX, Korga rnoMexm MOryT BBI3BIBATHBCS pacCE€sAHMEM B OCaJkKax, MH HUMAJIBHO AOIyCTUMBIC IIOTEPHU NEpeaavyn
L(p) = P,—P,(p) , ®

MOIYyT paCCUMTBIBATBCA M CpPaBHMBATHCA C IMNOTEpPsAMH, BbI3BAHHBIMH paCCesSHMEM B OCaJKaX. Ecmu nepsas BEJIUYMHA
MEHbllIe, YeM BTOpasi, TO MOJXXHO CKa3aTb, UTO NOMeXa, BbI3BaHHasd DaCCESIHUEM B OCaZKaX, SABJACTCH HE3HAUMTEJIbHOM.

MerTop, pacyeTa UMEOIIMXCA MOTEPh Nlepefayn MeXAy 3€MHOH M Ha3eMHOH CTaHIMSIMM, KOTAa MEXaHM3MOM paclpo-
CTpPaHCHUS SABJAETCA paccesiHue M3-3a OCajKoB, JaH B Otuete 569.

5. 3amMupaHus

OueHuBas BEPOATHOCTb IIOMEX MEXAYy 3€MHbIMH H Ha3€MHbIMM CTAaHLUUAAMH, CJACAYET YUYHTBIBATh BO3MOXHOCTH
3aMHpaHUA TOJIE3HOI'0 CHrHaJjJia IIpA HE MCHAIWEMCHA MeEIIaloHieM CHI'HaJie.

Tpe6ylo1‘cx JaJbHEHIINE HCCACAOBAHMUA IS TOrO, 4YTOOBI MOJHOCTBIO OLICHUTDb BEPOATHOCTb INMOMEXH B OGIJ.ICM
Ciy4yae, Korjga Kak HOJICSHblﬁ, Tak 4 MEWaIoUUil CUrHaJbl H3MEHSIOTCSA C yueToM CTATUCTUYECKON KOppeJsalHHA.

HUccrenosanne, mpoBeseHHoe B CoeauHeHHOM KoposeBcTBe, MOKa3ano, 4TO MOXKET OBITh HEKOTOpas KOppess-
LU MeX[y CIy4yassMH MHOTOJIyY4€BOTO 3aMUPaHMs MOJIE3HOI'O CUrHajla M CIy4assMU YBEJMUCHHMS MELIAIOUIErO CHUTHAJa M3-3a
o6pa3oBanusa aTMOC(PEPHBIX BOJHOBOAOB. DTOT BOIPOC paccMarpuBaercs B OTuere 569.
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6. 3aKkmoyeHue

B 3akioYeHMe MOJXKHO CKa3aTb, YTO IIOMEXM, BO3HHMKAIOLIME MEXXAY 3€MHOH M Ha3eM.Oi CTAaHUMAMH, OBIBAIOT
He3HaUYNTENbHEIMM, €CJIM YDOBEHb MOLTHOCTH [TIOMEXH JUIsi MeXaHM3Ma PaclpPOCTPAHEHUs MO GOJBIIOMY KPYry He MpeBLIIIAaeT
MaKCMMaJbHO JOMYyCTUMBIA ypoBeHb moMexHu s 209, BpeMeHH, a TaKKe €CIM YpOBEHb MOIIHOCTM IIOMEXM IJIsi BCeH
COBOKYIHOCTM MEXaHM3MOB DPacHpOCTpaHeHust (TO €CTh MeXaHM3MOB DACIHpPOCTPaHEHHsi IO OOJBIIOMY KDYry M M3-3a
paccesHMs B OCagKaX) He NPeBbIMIaeT MAKCUMAaJIbHO JONYCTUMBINA yPOBEHDb NIOMEX [JIsi MaJIOrO COIVIACOBAHHOTO IIPOLIEHTA Bpe-

MCHH.

Fip) (aB)

-1

“20.001 0,01 0,1 1
P (%)

PUCYHOK 1 — Koagduyuent xoppexyuu npoyenta spemenu F(p)



(a):

Ly(20):

OTtuer 448-4

120

140 -
e e NG ] 0,50 9

A

P TBrd

/

_. 180 -
5 b=t T~ NN
g D
= ™
d N

200 \\

220

240

260 1

10 20 50 100

d (xkm)

PUCYHOK 2a — 209, apemenu

cBo6OHOE MPOCTPaHCTBO
paccTosiHHe (KM) OT 3€MHOW CTaHLUMHM A0 Ha3eMHON CTaHIMH
OCHOBHbIE MOTEPH Mepefiayn Ha Tpacce (AB), HOpMaJM30BaHHbIE IS 20% Bpemenn u gnsa 4 I'T'g

yroa wmecTta Cblll3ld'-IeCKOI‘O TOpPHU30HTa Hang FOpHSOHTaJIBHOﬁ [UIOCKOCTBIO OT 3€MHOH CTaHIMH
B HampasJICHUH K Ha3eMHOW CTaHUMH
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PUCYHOK 2b — 0,019, epemenu
(a): cB0GOHOE MPOCTPAHCTHO
d: paccTosiHue (KM) OT 3eMHOH CTaHLMM A0 Ha3eMHO CTaHIMHM

Ly(0,01): ocHOBHElE MOTEpH NepeAayn Ha Tpacce (aB), Hopmanuzosanusie wis 0,01%, Bpemenu n gisi4 I'Ty

0: yron mecrta (pU3M4YECKOr0 TOPU3OHTa Haj TOPHM3OHTAJbHON IUIOCKOCTBIO OT 3€MHOHM CTaHIMH
B HampaBJeHUHX K Ha3eMHON CTaHIMH
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MNPUJIOXEHUE I

BCIIOMOT'ATEJIBHBIE KOHTVYPBI, CBI3AHHBIE C VIJIOM,
KOTOPOI'O HEOBXOAHUMO HU3BETATH

Ins Gersioro mepBOro NPHOIMIKEHMSi, B YaCTHOCTH, KOrJa Ha3eMHbie CTAHUMM KaKOH-M60 30HEI HAaHECEHBI Ha
KapTy 3TOM 30HBI, NPEACTABIAETCS LieJecO0GPa3HEIM UCIOJb30BaTh KOHTYPH YIJIOB, KOTOPHX CJEAYeT M3berars.

Ipu corylacMM 3aWHTEPECOBAHHBIX AAMMUHMCTPALMil 3TOT METOA MOr Obl NIPUMEHATbCS KaK JOMOJHHTE/IbHAS
npoueAypa K mpoleaype, ykasaHHoi B Ortuete 382. OmHaKO MOCKOJBKY 3TOT METOA MpEANOJaraeT, YTo BCe Ha3eMHBIE
CTaHUMKM BHYTPM KOODAMHALIMOHHONM 30HBI MMEIOT O/MHAKOBble AMATPaMMbl H3/IyYeHHMsl ¥ OAMHAKOBYI0 MOILHOCTB, PaBHYIO
€€ MaKCHMAJIbHOMY JIOMyCTHMOMY 3Hau€ HHIO, TO YHCJIO Ha3eMHBIX CTaHLMIA, KOTOpble GYAYT HCKIIIOYATBCS IO OCHOBHOMY MeTO-
Iy, OMCAHHOMY B MyHKTE 2 AaHHOro OTueTa, He GyAeT HCKIKOYAThCA NPH MCTIOIb30BAHMA KOHUENLMH YIJia, KOTOPOTO HEOOXO0-
auMo u30erarts.

Ha ocHOBe 3TaJIOHHOM AMarpaMMbl HallpaBJI€HHOCTH AJIS aHTEHH Ha3eMHBIX CTaHUMM, HaNpUMep, TaKOH, KaK Ta, 4TO
yka3aHa B ypaBHenun (3) Otuera 614, MOXHO onpeie/iuTh HabOp BCIOMOTaTeJbHBIX KOHTYPOB KaK (YHKUMIO yria,
KOTOPOTO HeOGXOAMMO M36eraTb. DTOT yroj ONPeAeNAETCH KaK a3WMYTAIbHBIA YroJ (¢ MeXAY OChI0 OCHOBHOTO Jiyda
AHTEHHBI HA3€MHOH CTAHLMM M HAMPABJAECHHUEM K 3€MHOH CTaHLMHU. DTH BCIIOMOraTeJ/ibHbie KOHTYPhI AJIsi BAZOB PaclpoCTpaHe-
HUf (1) 1 (2) MO3BOJAIOT UCKIIOYUTH M3 JAaJibHEHIIEro pacCMOTPEHHMs BCce Ha3e€MHBbIe CTaHLMM, WMEIOIIME YIJIBI OTKJIO-
HEHHsI > ( M PaCHOJIOXKEHHblEe BHE BCIIOMOTATENbHBIX KOHTYPOB, 0GO3HAUEHHBIX (.

OpHu ¥ Te Xe BCIOMOraTeJibHble KOHTYPHI V15 BUjia pacnpocTpaHenus (1), HauepuyeHHbie /U1 yMEHbUIEHHON YyBCTBH-
TEJBLHOCTH S WJIM 3.H. M. M., MOTYT TakKXe O0O3HA4aTbCA C COOTBETCTBYIOIUMM YIJIOM, KOTOPOro Heo6XomumMo u3Ge-
raThb. YToJ, COOTBETCTBYIOIIUI ONpPEAEeIEHHOMY KOHTYPY S WJHM 3. U. M. M., PACCUMTHIBAETCA U3 COOTBETCTBYIOLUEN 3TAJTOHHOMN
JuarpaMMel HalpaBJeHHOCTH C yY4ETOM Pa3HHMIIBI MEXAY MaKCHUMaJbHBIM K03 (HHIMEHTOM yCUIEHUS M YCUIEHHEM B HAMpas-
JIEHUH YIJIa (¢ OTHOCHTEJIbHO OCHOBHOTO HaIlpaBJieHHUs.

BcnioMoraTe/IbHbi€ KOHTYDBI [JIs BUAa PacIpocTpaHeHusi (2) C YIVIOM, KOTOPOro Heo6xoaumo HW3GeraTh B KadyecTse
napaMeTpa, MOTYT OIPEJAEAThCA C MOMOIIBI0 MTEPATHBHOrO Ipoiiecca, onucanHoro 8 [MKKP, 1978-82].

Ha puc. 3 n306paxeHs! BCIIOMOraTeJbHbIE KOHTYPbI 1Sl BUAOB pacrnpocTpaHenus (1) u (2) /s npueMHO#M 3eMHOI
CTaHLMH.

WO 0te

PUCYHOK 3 — IIpumep 8cnomMozarenbHblX KOHTYDOG, CEA3AHHbIX C YZIO0M,
KOTOP020 Heobxodumo u3zbezatv @,
Oas euda pacnpoctpanenus (1) (— —) u dan euda pacnpocrparnenusn (2) (—)

CCBLIIKU
Hoxymentot MKKP

[1978-82]): 4/130(9/101) (Coumanuctuueckan Penepatusnas Pecnybmuka IOrocnasus).
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METO/bI PACYETA NMOMEX B HABEMHbBIX PAJUOPEJIEMHBIX CUCTEMAX H
CUCTEMAX ®HUKCHUPOBAHHOW CITY THUKOBO¥ CJIY XBbI

(Bompoch 32/4 u 23/9, Uccaeposatensckas Iporpamma 23A/9)

(1966—1970—1974—1978—1982—1986)

1. BBeneHue

]_ICJIb AaHHOTO OTtueTa — onpeaesieHue MmoMex B Ha3€MHBIX pa;mopenef/’mblx CUCTEMAX MU CUCTEMaAX (bPIKCPIpOBaHHOﬁ
Cl'IyTHHKOBOﬁ CJIy)K6bI B 3aBUCUMOCTH OT OTHOHIEHHUS CUTHAaJIa K MOMeX€E € YUCTOM BUIa MOAYJIALIUH, HCHOJIB3yeMOI‘;I AJis IIepe-
AayH.

Hcxons U3 Mpeao/ioKeHUs, YTO MOMEXH MOTYT OBITh BbIPaX€HBl B BU/IE CIIEKTPa MELIAIOIIETO CUTHAJA, PUBOIATCS
obLpe npeaCTaBAEHUS MOMEX, KOTOPHIE 3aBUCAT TOJBKO OT BMJa MOAYJSALMHM MMOJIE3HOTO CUTHAJNa, MpPU 3TOM CHEKTP
MELIAIOIIEr0 CHIHaJa HCHOJb3yeTCs B KauecTBe MapaMeTpa. B GOJILIIMHCTBE C/IydaeB JAalOTCS TakXKe YNpolleHHbie (op-
MYJIBI WU rpacdHKu.

YTo6Bl CHENAaTh BO3MOXKHBEIM pacyeT NOoMeX Ha OCHOBe OOLIEro mpejcTaBieHdsl, MPUBOASATCS CIIEKTPbl CHUTHAJIOB.
Takoi pacyeT MOXeT OBITh MpOBefeH AJisA JIOOHX KOMOMHAUMIA MOJIE3HOrO0 M MeIIAloUIero CHUTHaJIOB, COOTBETCTBYIOLIMX
CAeAyOMM BHAM MOAYJISALMM U Mepejaud (BKJIIOYask YIVIOBYIO M aMIIMTYJHYIO MOJYJISILMH) :

— YPK-UM TenedoHHas CBA3b;
— YM renedoHHas CBS3b C OOHMM KaHAJOM Ha HeCYIIyIo;
— uudposeie ®M nepenauu;
— UM TreneBu3MOHHas Nepefaya;
— AM TtenedonHas CBA3b.
B ciiyuae aHasioroBoit tesedonHoit nepenaun (UM uam AM TtenedoHHas CBSi3b) MOMEXH BbIPAXXAKTCs B BUAE IIyMa
(8 1BT). B ciiyuae nudposoii @M nepepauu OHM BHIPaXaloTCs B Buie Koadduupuenta omubok (BER). B ciyuae UM Tenesu-

3UOHHOM nepegauyv MPUBOJAMMbBIE BbIPa’K€HUsI JTAIOT BO3MOJXXHOCTb OHNPEAC/UTh AONMYCTHUMOE 3HAaY€HHE OTHOINICHHA CHUTHaJja
K InoMexe.

BxuroueHbl 3aMeuaHuUs, yKa3bplBaLiue€ Ha HCO6XOILPIMOCTB YUYUTBIBaTh BJIMSHUC NOMEX, KOTOpOE€ HE npeaonpene-
JIfeTCA pacyeTaMM, OCHOBAaHHbIMM Ha CHEKTpaxX CHUIHaJIOB, a TaKXe BJIMAHHE HEeJIMHENHBIX KaHaJIoB.

B 3axJn0ueHue IPHBOIMTCS OOMBIION CIIMCOK JIMTEPATYPhl, B KOTOPOii GoJiee IIyOOKO paccMaTpPUBAeTCs 3TOT CJIOXKHBIH
BONPOC, CBA3aHHbI ¢ IOMEXaMu, M Ha OCHOBE KOTOPOM COCTaBJieH TEKCT AaHHoro OtueTa.

2, IMpeacrasieHus noMex

2.1 Honesnwtii cuznan ananozoeoi YPK-YM tenegonnoi céasu

2.1.1. O6wee npedcrasnerue

3aBuCHMOCTb (9Ta JIMHEHHAs 3aBUCHMOCTD JEHCTBUTE/IbHA TOJBKO JJIA HU3KMX YPOBHEH IOMEX, BO3AENCTBYIO-
mmx Ha curHaasl YPK-UM TenedoHHOU CBSI3M) MOIIHOCTHM IIOMEX OCHOBHOH HOJIOCH B TeledOHHOM KaHaje
OT OTHOLIEHHS CHrHaJa K MOoMexXe BKJIouaeT KoddduumeHnt ocnabienus nomex B (B aB), KOTOpBIA onpeaenseTcs
crenylomuM obpasom:

10 10g /N 1)
B = og ———

8T

e

S: MOLIHOCTb MCMBITATEJHHOTO CHTHajla B TeaedOHHOM KaHase = 1 MBT;

N;: HeB3BelIEHHasi MOILHOCTb MOMEXH B TesJedOHHOM KaHaje (mmpuHa mosocel 3,1 xI'm);

C: MomHoOCTh Hose3Horo curHasa (BT);

I -

MOLIHOCTh Melapiiero curdana (Br).
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BapemeHHast MOIHOCTb MoMexu N, (B nBT) GepeTcsi Kak HeB3BelIEHHasi MOLIHOCTL B mojoce 1,75 kI'y, uro

Jaer
10 log N, = 87,5—B—10 log (C/D). Q)
Koad¢duumenr ocnabnrennss momex B Boipaxaercs dopmynoin [Medhurst, 1962; Pontano u ap., 1973]
B 10 1og 2 N2 p (f/fm)
= og —— 3
52 D (f, fo) &
npu
“+ o + oo
D= s® P Gti—p art s @ p G—to—p arts G40 Pt
— oo — oo
So P1o .
+S (G —1o) Pio+SoPy (+1fp) +SoPy (F—fo) + —5— 8 (—To)s “4)
Py (Hh =P () A*(); ©)
P =P, A2(0); (6)
8(F—Tp) =1, ecin = fq,
(6a)
8(f—1fg) =0, ecim  f< fo,
rae
8f: CpeiHEKBaJPaTHUHOE 3HaueHHe JeBUallAd YacCTOThI MOJIE3HOTO CHTHAJ/Ia, BHI3BAHHOE MCIBITATEbHBIM
ToHOM (6e3 mpeapickaxeHus) (KIw);
f: LieHTpajbHasi 4acTOTa pacCMaTPMBAaeMOro KaHaja B IIpejejaX OCHOBHOM HOJIOCHI TOJIE3HOTO CHT
Hana (xI'nm); ‘
ft BEPXHsIS YaCTOTa OCHOBHOM NOJIOCH! MOJIE3HOrO CurHajia (kI'm);
p(f/fn): koadpduLMeHT NpeaBICKaXEHNS [UIsT LEHTPAJIBHOMN YaCTOTHI paccMaTpHBaeMOro KaHaJia B [pejie/lax OCHOB-
HOM MOJIOCHI MOJIE3HOTO CUTHANA;
b: IIMpUHA MoJioch Tese¢oHHOTO KaHana (3,1 xI'm);
fo: Pa3HOCTb MEX/Y HECYIIMMH YacCTOTAMHU IOJIE3HOTO U MeEIAowwero curdaiob (KI'm);
S(f): HeNmpepbiBHAsE YaCThb HOPMAaJM30BaHHOM CHEKTPaJbHOM IUIOTHOCTH MOIIHOCTH TIOJIE3HOTO CHUTHAJIA
(Tu);
So: HOPMaJIM30BaHHasi MOIIHOCTb OCTAaTKa HECYIUeH MOJE3HOTO CUTHaJa;
P(f): HEenpepLiBHas 4acTh HOPMaJIM30BaHHOM CHEKTPAJbHOM IJIOTHOCTH MOLIHOCTM MEMIAOIEro CUrHaja
Tu);
Py: HOPMaJIM30BaHHAsi MOLIHOCTb OCTaTKa HeCyIleil MEIIAlomero CMrHaja;
A(f): aMIUIMTYAHO-YaCTOTHasi XapaKTePUCTHKA (PHUIBTPA, IPHHMUMAIOLIETO MOJIE3HBIA CHTHAJ; A HAYyaoM OTCYETa
I

4YacTOT CJYXHUT LECHTpaJbHAasA 4acTOTa Mellalollero CUrHasa. R

CnexTpanbHble TUIOTHOCTH MOIHOCTH HOPMAJIM3YIOTCH 0 €AMHHLBI M CUMTAIOTCS OMHOCTOPOHHMMH (TOJBKO
NOJIOXUTEJIbHbIE YaCTOTHI) .

Buipaxenue N, uepes otHomenue C/I BbiBeeHo M3 dopmyn (2) u (3). Utobm paccuutats N » He06xonuMp
Onpene/MTh:

— CHEKTp IIOJIE3HOTO CHMTHaja (aHajioroBasi TeJje()OHHAsI CBA3b); B

— CIHEKTp MeIIaloluero CUrHaJja.

BripaxeHMs 3TMX CHEKTPOB NIpPUBEJEHbI B IMYHKTE 3, HHUXKE.

2.1.2 IHomexu mexdy cuznaramu 9YPK-9YM

2.1.2.1 O6wyee npedcrasrenue

Tlpu ucnonb30BaHMM BHIPaXXEHMIi CIEKTPOB, NPUBEJCHHHIX B MyHKTe 3.1, HMXKe, CM. nyukt 2.1.1. Unrerpan
CBEPTKH MOXHO C OOJIBIIOH TOYHOCTHK BEMHMCIATH IO HPUGIMKEHHBIM ¢opmynaMm, npuseseHHbIM B [Bopojuy, ., -
1983], ecim B mpenesax, onpejensieMbIX YPOBHEM CNIEKTPAJbHON ILUIOTHOCTH MOLIHOCTH OXHOTO M3 B3auMoJeHeT-
BYIOLUMX PaJIMOCHIHAJIOB, PaBHBIM — 25 aB u —30 B, cnexTpajbHas IUIOTHOCTb MOIMIHOCTH ApPYToOro paguMocurHaia
YMEHbIIAeTCS OTHOCHUTEJIBHO MaKCHMaJIbHOM He Gosee ueM Ha 3—35 ab.
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2.1.2.2 Homexu or cuznara YPK-YM ¢ manvim undexcom modynsayuu cuenany YPK-9M c b6oavwum undexcom
MOOynsyuU

ITOT CAydaii NMPeACTaRIAET CUTYallMIO, KOT[Aa Ha3eMHasi PajMOpE/iCHHAasi CHCTEMA CO3JAaeT MOMEXHM CHCTEMe
(bMKCHpOBaHHO# CHOyTHMKOBOH cayX6bi. KaHan B OCHOBHOH MOJIOCE 4acTOT, B KOTOPOM CO3[aeTcs HauGonpmas
nomMexa, onpeaeaseTcs Heaerko. OfHaKo HaMXyJIIHe YCJIOBUsl BO3JEHCTBUA MOMEX BO3HMKAIOT, KOIla Pa3HOC HECYIUMX
YacTOT MOJIE3HOTO M MEIIAIOIEr0 CHrHAJIOB PaBHAETCHA BEPXHEH 4YacTOTE OCHOBHOH MOJIOCH IOJIE3HOrO CHUrHaja
WM MEHbIe 3TOH YaCTOTHI.

KoadpuupeHT B MOXHO Onpeae/MTh C NOMOLIBIO caeaylomei ¢popMyb:

202 p(f/f)

1
B =10 log — . 7
% Bf { SGo—DTSGt D ™

Ec/M MHOEKC MOAYIAIMM TOJE3HOro CHMrHana Gombme 3, To ¢opMa ChHeKTpa CHrHana mnpubymxaercs
k I'ayccosoii, a ¢popmyna (7) npunumaet cieaywommiit Bun [Medhurst u Roberts, 1964; Johns, 1966a u b]:

1 2y2x N2 p(/fp) T,
B=10 log ——bfz G f)2 . - 5 o
—(fo— — (o+D a
xp ZfZ ] +exp [ 2f3 ]

Onpepenenus napaMetpos B popmynax (7) u (7a) 6bum gaHb B myskTe 2.1.1, 32 HCKIIOYEHHEM CJIEYIOMMUX:

"fsi CpeAHEKBAa/IpATHYHOE 3HAYCHHME AE€BHALMH YAaCTOTH MOJIE3HOI'O CHrHaja, CO3aBaeéM0€ MHOTOKaHAJIbHbIM CHIHa-

oM (xI'a)

=58f - 10 . WP

LF: xoadduupmenT Harpy3Kku, 3Ha4eHHE KOTOPOro MeHbIlE eIMHULBI HE B YaC HanOoJbIIeH Harpy3KH;

y = (—15+410 log N,)/20 npu N, > 240,
= (—1+4 log N.)/20 apH 60 << N, < 240,
= (2,642 log N,)/20 npu 12< N, < 60

N_: uuc/I0 Pa3roBOpPHBIX KaHAJIOB B OCHOBHOM MoJjoce.

H3MepeHHble - 3HAYEHHST XOPOIIO COTJIACYIOTCS C pacueTHMMM 3HaueHusiMu koadduumenta B[MKKP,
1966-69].

2.1.2.3 HMomexu or cuznana YPK-9YM ¢ 6omwwum undexcom modynayuu cuznany YPK-9YM c Gormvuium undexcom
Mmodynayuu

DTOT Ciyyail ABIAETCA THIMYHBIM JUIA [IOMEX MeXAY CHCTeMamy (PMKCHPOBAHHOM CITyTHHKOBOH cayxO6bi
OpHaKo MOAY/IALMSA C GOBIIMM MHAEKCOM MOXXET MPHMEHATECS H B Ha3eMHBIX PaJHOpeJIEHHBIX CUCTEMAX, ocobenno
B nonocax semme 10 I'Th, B kotophix YPK-YM moaynsiums ¢ 60IbIIMM MHAEKCOM oOecreynsaet Jydniee OTHOMEHHE
CHI'HAJIa K IyMy H GOJBINYI0 NMOMEXOYCTOWYMBOCTH.

CoxXpaHsIOT CBOE 3HAUEHHE Te XXe 3aMe4aHMs], YTO U B myHKTe 2.1.2.2, Kacaomuecs KaHaja B OCHOBHO# 110JI0Ce,
B KOTOPOM CO3JaeTCA HauGobmas nomMexa, ¥ HaMXy/uero pasHoca yactor. Kpome roro, koadpduuuent B Haxogurcs
no toit xe dopmyne (7), xotopas mpuBeAeHa B myHKTe 2.1.2.2, HO ¢ 3aMeHOH f; Ha F.

F, onpepenseTcs creayommm obpazom:

Fo=yh+5,

rae fs, n fs, — cpemHexBajpaTHuHbie 3HAUEHHs AEBHALMH YaCTOTHI NOJIC3HOTO H MEMIAIOIIEr0 CUrHAJOB, BbI3BAHHEIC
MHOrOKaHaJIbHbIMM CHrHajamu (xI'm).

2.1.2.4 IIomexu mexdy cuznanamu YPK-YM co cpednum undexcom modynayuu

Yro6bl BHIYMCIMTb MNOMEXH MEXAY KOHKPETHRIMH CHUTHAJlaMM C MajlbiMM HHACKCAMM MOAYNALMH TpH
JAHHOM pa3HOCE HECYIMX YacTOT, He0oOXOaMMO mpeXe BCEro pacCYATaTh CBEPTKY CNEKTPOB 3THX CHTHAJIOB,
ucnone3ys dopmyay (4), a sarem npumeHaTb (GopMyian (3) M (2) [as onpefeieHMs NOMeX B TejedOHHBIX
KaHaJax.

B pasmene 3 npuBoasiTcs rpadMKM HOPMaIM30BaHHHX crnekrpoB curHanoB YPK-UM pmns  THIMYHBIX
pPasnoOpeNeAHbIX CHCTEM M CHCTEM CHYTHMKOBOH CBA3H. ITH rpadMKM MOXHO MCHOJb30BaThb /UIA pacueTa CBEPTKH.

Ha puc. 1 n306paxeH psAA KPUBHX HOPMAaJM30BaHHBIX CIEKTPOB B 3aBHCHMOCTH OT MHJAEKCA MOAYJAIHMH
/IS JAHHBIX HOPM@JM30BaHHMX 3HAYCHHH YacCTOTH. JTH KPHBHIE MOTYT JIETKO HCIOJb30BAaTbCA I MOCTPOCHMSA
rpaduka cnekTpa s moboro uupekca moaynsaumu ot 0,1 ao 3. Ecam m > 3, T0 dopma cnekTpa CHrHasIa
npubmxaercss K TayccoBoit. EcM MHIEKCH MOAYJAIMH MOJNE3HOTO M MEMAOMIEr0 CHTHaja0B Oonpme 3, TO
JJIA pacyeTa NMoMeX cieayeT npuMeHsaTs ¢opmyay (7) ¢ ygetom mymkra 2.1.2.3.
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B HEKOTOPHIX KOHKPETHBIX CJIyYasix, KOT/jd2 MEIIAIONMi CHIHAJ MOXeT OHTh OXapaKTEPH3OBaH CpejHe-
KBAQJIPATHYHBIM HMHJEKCOM MOAYJALMH M BEPXHSS YacCTOTAa €ro OCHOBHOH ITOJIOCH PpaBHAETCA BEPXHEH 4YacToTe
OCHOBHOi NOJIOCHI MOJIE3HOro cHrHasa (To ecTb f, = f, ), MOXHO OYEHb IPOCTO Ha OCHOBE HOPMAJM3OBAHHBIX
KpuBbX pHC. 1 paccuurate ¢yskuuio nomexu D (f, fo).

OKBHUBAJICHTHBIA MHAEKC MOAYALMH ONPEAENAETCH C NOMOIBIO (POPMYJIHI
2 24!
m=[m;+ m; | /2 ,
AN 3TOrO 3HAYEHMS M HAa KPHMBBIX, M300paKeHHBIX Ha puc. 1, MBI HaxoauM 3HAYEHUH fnSUY u £, 85¢),

rae

'__"_(fo‘i‘b) - —(fo—b) -
f|=—— u 2=T,

1, ml
H jJajee

D, fp) = f;l UnS U +1nS U]

ITOT JKe METOA MOXHO MCIIO/Ib30BATh JUIA NPHOIM3UTEBHOrO onpeaenenus D(f, f,) B COOTBETCTBHH cO 3Ha-
YEHHEM <«9KBHBAJICHTHOTO» MHAEKCA MOAYJISALAM:

f 1
we[etrnt ()]

e

f, 2
fm2<fm un m fLZ) < m.
» ml

Hcnonp3oBaHHbie CHMBOJIH 0603HAYAIOT:

fo: pa3HOC HECYLIMX 4YacTOT;

fm‘a f’”Z: CpellHHe YacCTOTbl BEPXHEr0 KaHajla OCHOBHOM MOJIOCH YaCTOT IOJIE3HOIO H MEIAIIIEro CHrHaJjoBs,
COOTBETCTBCHHO, :

m,, m,. CpPECAHCKBAAPATHYHbBIC HHIACKCH MOAYJSALMH IMOJIC3HOI0O H MEHIAIOIIErO CHUT'HAJIOB, COOTBETCTBCHHO.

ol >k
£/tm 20

o N
< /o/::i///" =
s A e
s BZavar7 1)
g SN N NN 7% e ]
RN 7V 07/ 7/
: A A AW/
i oA 1L ALY
S VLY VAN s
E WA Y VALV .
] / \AVAR S84/

-0 LN VYT

A 13/35/|4/] 1] /”/%//// °
o A I 4 /L LYYV,

0.1 0,2 0,5 1 2 4

WUnpexc moaynauwn, m

PUCYHOK 1 — Hopmanu3zoeannas cnextpansHas naotHocte cuznanoé IPK-YM



158

Otvyer 388-5

2.1.2.5 Homexu ot cuenana YPK-YM c Gorvwum undexcom modyasyuu cuznarny YPK-YM ¢ maneim undexcom
MOOYyAsYUU

DTOT CJAydail TMIIUUEH [JIA CUTYalluH, KOT/a CHCTeMa (PMKCUPOBAHHOH CIYTHUKOBOM CITyX0bl CO3AaET MOMEXH
Ha3eMHOH paJMOpeJEeAHOl cucTeMe. YToBas MOAYNSALMA C MajbiIM MHAEKCOM MOXET pacCMaTpMBaTbCH KakK
KBa3WIMHEHHasl MO0 OTHOMIEHMIO K HEKOTOPHIM BHAAaM MeINAOLIEro CUTHAIa; pacyeThl MOMeX B 3THX CJiydasX OCy-
IECTBASIOTCSA HPOCTHIM CIOCO6OM, OAOOHBIM TOMY, KOTODEIH MCIOMb3YETCH JUI JIMHEHHON ABYXMOIOCHOH AM.

MOJXHO HCMOJB30BATh CJICAYIOMYIO NMPUGIHKEHHYIO (hopmy.y:

MougHocTh MOMeX B MoLHOCTb MeNIaIoUIero CUrHajia B AByX
TeslepOHHOM KaHase COOTBETCTBYIOUIMX II0JIOCAX IIUPUHOMN
4 xI'y Ha BXOAe NMpUEeMHHUKA

MOIIHOCTD TEIUIOBOrO MOWHOCTh TEIUIOBOTO IIyMa B TE€X XKe
iymMa B TejJedOHHOM ABYX nojiocax mupuHoi 4 kI'i| Ha Bxoze
KaHaJie MpUeMHHKa

2.1.3 IHomexu ot yu@posvlx cuznanos ¢ yzn0680i modyrayuet cuznanam YPK-IM

LlncdpoBeie CHUCTEMHI, MCHOAb3yommMe Mopyasimio OM wm UM, npeAcTaBasioT coGO# KJAacChl CHCTEM
¢ yrioBoii Moayssiuueii. CefoBaTe/IbHO, IOMEXM OT 3THX CMCTEM aHAJIOTOBBIM CHCTEMAaM C YIJI0BOH MOAYJIALMeEH BbI-
YUCJSIOTCA ¢ TOMONIBIO MHTErpaja cBepTKH. OQHAKO CNeKTpasbHble IUVIOTHOCTH LU(POBbIX CUTHAJIOB C YIJIOBOH MOIY-
JIALMEN TPYAHO TIOARAIOTCS 0600IEeHHIO; TEM He MeHee B ITyHKTe 3.3 Ipe/icTaB/IeH CIEKTP KOHKPETHOro curHaia. Bosee
06001IeHHBIE BLIYUCIEHHA NOTpe6oBamy Ob1 pacCYETOB CIIEKTPAJIbHOM IVIOTHOCTH LU(POBOro curana (cM. myHKT 3.3),
pacyeToB CIEKTPAJbHON IUIOTHOCTH aHajoroporo curHaia [Ferris, 1968}, cBepTkm aByx mwioTHocted [Prabhu
u Enloe, 1969] u pacueta koagpduuuenra B.

Korma curHas YPK-UM ¢ Go/bIIMM HHAEKCOM MOAYJIALMH MOABEPraeTcsA MoMexam OT LM(POBBIX CHIHAJIOB
C YIJIOBOM MOIYJALMEH, KOTOpbie 3aHMMAIOT HeGOJBLIYI0 LIMPHHY IIOJOCH MO CPABHEHUIO C IUMPUHOH MOJIOCHI
MOJIE3HOTO CHrHaJIa, KO3(pdUIMEHT B pacCUMTHIBAETCS NPUOIMKEHHO ¢ moMolbilo dopmyst (7).

B [MKKP, 1970-74a] npuBOAsATCS BBIMACJIECHHble 3HaueHUsA KoddduuveHta B 1A mOMEX CHUrHajJIaM
YPK-UM ot uudpposeix ®M curnasos.

Ecyim none3ubii curaan YPK-UM ucneITeIBaeT MoMexu oT Memalomero curiaja UKM-®OM win geasra-OM,
KOTOpHI 3aHMMaeT GOJbILYIO LIMPHHY M0JIOCH [10 CPaBHEHHUIO C T10JI0COH MOJIE3HOTO CHUIHaa, Ko3gduuueHT B paccun-
THIBAETCA C MOMOILBIO CJIEAYIONIeH YNpPOIEHHOH (opmybL:

260% P(f/fm)
1 { / (7b)

B=101t 2 o \ PGH—DFPG¥D S

HopMaim30BaHHAas CNEKTPATbHAs IVIOTHOCTb MOIIHOCTM MEIIAIOWEro curHama P (f), ucnonpsyemas B 3TOH
dopmyne, onpenensiercs no ¢opmyae (18), KoTopas NpUBOAMTCA B MYHKTE 3.3, HMXKE.

2.1.4 Homexu or AM cuznanos cuznanam 9Y9PK-9YM

KBa3winHeiHblE CBOMCTBA CUTHAJIOB C yI‘JlOBOﬁ MOﬂ,yJIS{LlPIeI‘;I H MaJIbiIM HHAEKCOM MOAYJALWH IO OTHO-
HIEHHIO K MEIIAIOWMM CUrHajJlaM, CHEKTpaJibHble IUIOTHOCTH KOTOPDBIX HM3MEHAIOTCA HECYUICCTBEHHO B Mpeae-
JiaX IIOJIOCHI MPOMYCKAaHUA MPHEMHMKA, MO3BOJAIOT UCIMOJb30BATh AJIA TaKMX CJAy4daeB CJACAYIOUIYIO l'IpPIGJlPl)KeHHle

dopmyay:

MOWHOCTE TOMEX B MoOuHOCTb MEIIAIOIEro CUrHajla B AByX
TeJe(OHHOM KaHaje COOTBETCTBYIOIIMX IMOJOCAaX IUMPUHON
4 xI'u Ha BXoje NMpUEMHHKA

MOLIHOCTD TEIVIOBOrO MONHOCTD TEMJIOBOTO IIyMa B T€X Xe
mwymMa B TejgedOHHOM IBYX nosiocax mupuHoi 4 kI'il Ha Bxoze
KaHaJie MpUEMHHUKaA

B 510l (popMysie UCHOAB3YIOTCA ABE MOJOCH YacTOT wwMpuHO#M 4 KII, Tak Kkak MOXET HMMETb MeCTO
acMMMETpPHUs CIEeKTpa MeLIAIoWero CHrHaja MO OTHOLIEHMIO K Hecymed mojesHoro curHasa. Korma cucreMa
C yIIOBON MOAyNAUMeidr W OGOJBIIMM HMHAEKCOM MOAYSLMH HCHbITHIBaET MOMEXH OT LMMPOBHIX aMIIUTYAHO-
MOJY/IMPOBAHHBIX CHI'HAJIOB, KOTOPHIE 3aHAMAIOT HEGOJBIIYIO IIMPUHY MOJIOCH MO CPaBHEHHIO C INMPUHOM IMOJIOCHI
MOJIE3HOTO CUrHaja, Kod(duuuenT B npubanKeHHO paccuMThiBaeTcs mo ¢opmyse u3 myHkra 2.1.2.2.

BeuMCIEHHble 3HaueHHs Koadduuuenta B ana momex, BozaedcTByommx Ha curdHaan YPK-UM or
uppposeix AM curnanos, comepxatrcs B [MKKP, 1970-74a].
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2.1.5 Homexu ot y3xononocroi cucremul cucreme 4PK-9M

Teopetuueckoe BbipaxxeHne u3 nyHkrta 2.1.1 [Pontano u ap., 1973] moxer ObITh MPUMEHEHO AJISL CAyYas,
KOTJa MEUIAUMi CHIHAJ [POM3BOJBHO MOAY/MPOBAaH, HO WIMDHHA €ro MOJOCH HeGoMbmas MO CPaBHEHHIO
¢ wWHMpHMHOM MoJoCH Mose3Horo curHana. ITomexu or cucrem OKH curHanam YPK-YM sABAAIOTCH HTPUMEPOM
nomobuoit curyaumd. B [MKKP, 1978-82a u Prasanna u np., 1977] npuBOAATCA pe3y/bTaThl /Ui HECKOJBKHMX
cuctreM OKH, o6najaiomux MWIMPOKHM AUANAa30HOM XapaKTEPHUCTHK.

2.1.6 Iomexu or YM renesusuonnvix cuznanoeé cuzvaram 9YPK-9M

Korga (1) UM rTeneBM3UOHHBIA CHMIHAJ, MOAYJMPOBAHHBIA TOJBKO CHIHAJOM AHUCIEPCHH, NPEACTABIACT
coboit Mematommii cursan, (2) nosne3ssi curHan YPK-UM c HeOOJMBIIMM KOJIMYECTBOM Tese(hOHHBIX KaHAJIOB
UMeeT CIeKTp, IMPHHA KOTOpOro Copa3MepHa C LIMPMHOH CIIeKTpa MEIAIoUIEro CurHaza, u (3) coBmapaoT
Hecymihe 4acToThl, dopmyna (4) mpuHHAMaeT BUI:

f+4af/2 f—Af/2 Af/2+f
D(f,O)———P[ { swmar— S(F)dF]—_—zP §  s@ar,
f—Af/2 f+Aaf/2 —Af/2+f

rae
Af: meBMauMsi YaCTOThI CHUT'HAJIOM AMCIEPCHH (IONHBIA pa3MaX YacCTOTHI CHTHAJIA);

P =1/Af cnekTpajibHasi IJIOTHOCTb MOLIHOCTM MELIAIOIIEro CHUrHaja (cm. puc. 8, i = 1).

TIpy BHILEONMMCAHHBIX YCJIOBHUAX M CO CCBUIKOH Ha popmyiy (3) MOJXHO CuMTaTh, YTO

Af/2+f
S(F)dF =~ 1, eem  F<fms
— Af/2+f

TakuM 06pa3oM,

&N AF p(F/f)
b '

B =10 log

2.2 Honesnviii Tenedonnbiil cuznan éuda odun Kaman Ha necywed ¢ YM

ITo aToMy Bompocy TpeGylOTCA HasbHeilme MCCeAOBaHUs.

2.3 Hudgposoit @M none3nbviii cuzHan

M CIONB30BaNOCh HECKOJBKO METONOB MJIA DAacyeTa XapaKTePUCTHKM OMMOOK B CHCTEMaX, NPHMEHSIOLIMX
$a30By10 MaHMMYJIALMIO IPH KOHKPeTHOM AeTektupoBanuu (K®M) u oTHOCHTENBHYIO ¢aszoByo MaHunyasauuo (ODOM)
B YCJIOBHUSAX BO3NEHCTBHs Ha HAX DAa3iU4YHBIX BEMIOB nomex u layccosa myma. OfHMM M3 4acTO HCHOJIB3YEMbIX METOLOB
ABNSAETCS BHIPAXKEHHE TIOMEXH B BUAe ajJuTHBHOro I'ayccopa mryma paBHOH MOLIHOCTH. Korja CIeKTp MOMeXH MOAHOCTBIO
HaXOAMTCS B NpefeiaX MOJOCHI MNPONYCKAHMs PAcCMAaTPUBAEMO#Ml CHUCTEMBI, TNOMeXa MOXET ObITh BbIpAaXX€Ha B BH[E
CYMMBI CHHYCOMZ CO CAyvyalHBIMH ¢dasamm. B oToM ciyyae Moryr OLITh MOJIyueHBl TOYHblE AHAJIMTHUYCCKUE PE3YJIBTATHI
A1 BEPOSITHOCTHU ommnbok B KOM u OOPM cucreMax, KOrjia OHU IMOABEPraloTCA HECKOJIbKHM IIOMeXaM B COBIAaJaiouleM
KaHane u FayccoBomy mymy [Rosenbaum, 1969 u 1970].

Bo MHOTMX MPaKTUYECKHX CHTYaLUAX, KOTa OTCYTCTBYET TOYHOE CTaTUCTMYECKOE pacnpe/ie/IeHHe pa3MYHbIX MOMEX,
MOJIE3HBIM METOJOM SBJIAETCS BBIUMCJAEHHE BEPXHEro mpeaesa BEPOATHOCTH ommGox [Rosenbaum u Glave, 1974].
J 151 9TOro MeTofia Heo6X0AMMO 3HATH TOJBKO OTHOLIEHHE CUTHAJIA K IIYMY Ha BXOZE AEMOAYNATOpa (C/N), oTHOLIEHXE MUKO-
BOro 3HAaUYeHMA K CPEJHEKBAAPATHYHOMY 3HAUEHHMIO NMOMEXHM M OTHOLICHME MOILHOCTEH MOJE3HOT0O M MELIAIOIIero CHrHa-
n0B (C/I). CnegyeT 3aMeTHUTb, UTO Pe3y/IbTaThl IPUMEHNUMEI K TEOPETHYECKOH CHCTEMe U HE YYUTHIBAIOT OrpaHMYEHMH peasib-
HOM CHCTEMBbI; OHH MOIYT 3HAUMTE/JHHO M3MEHATBCS MPH HAJMYAM APOXKAHUA M APYTUX YXyAWAOLWMX (paKTOPOB, KOTOPbIE
BCTPEYalOTCA B peajbHbIX CHCTEMax.

JIpyrue HCCNeqOBaHUs, OCYIIECTBAsEMble B HACTOSIIEE BPEMs, MO3BOJIAT IMOJYYUTH pPe3yJbTaTbl AJIA pa3juy-
HBIX CJIyyaeB, MMEIOIMX MPAKTUYECKOe 3HAYCHHE, BKIIIOYAs BIMAHHE Pa3HOCA HECYLUMX YAcTOT MOJIE3HOTO M MEMAIOUIEro
curHaaos [Davies, 1972].

2.3.1 O6wue ceedenus

BoazeiicTBHe IOMEX PACCMATPUBAETCHA KaK yBeJMueHHe KoddduuueHTa omuGOK 10 CpaBHEHHIO C Koabdu-
LIMEHTOM OIIMOOK, TTOIyYeHHbIM P OTCYTCTBMM MoMeX. JIOMyCTHMBbie 3HaYeHNs K0P dHUIMeHTa OMMOOK NPH HATMYUH
U OTCYTCTBMHM MOMeX 00603HaueHb, cooTBeTcTBeHHO, (BER), 1 (BER),.
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— K®DM cuznanvt

Koappuumenr ommbox mpm orcyrcreuu momex (BER), maercs B BuAe OTHOLIEHWsI DHEPrMM Ha OHT
K maotHoctd myMa (E/Ng):

1 l/E
BER), = — erf =), ®)
(BER)o =5~ ¢ c( No)
rae
+ oo
erfc(x) = S e 'Zdt. ®
11

X

3nauenme E/N, pns xoHkpernnix (BER), Moxer OHTb BriBeeHo M3 Buipaxenmit (8) u (9). 3nauenue
BER,, koahduimenTa ommOOK NpH HAIMIMM [OMEX, BHBEACHO M3 3HaueHuss E/N, ¢ NOMOWPBIO BHPaXeHHsA
[Rosenbaum, 1969]:

)

1 e /[ E cos @
(BER)G—"'F Serfc[ To (1+ —_)] d(p, (10)
VPar

rae f paBHAeTcs 1 mpu ABYXNO3HLMOHHON MOAYJ/IAIMH [OJE€3HOTO CHrHAJa M 1/2 Npu 4ETHPEXNO3HUMOHHON MOAY-
NALMU noJjie3Horo curHasa. KoadguimeHT o ompeaessier 4acTh MOLIHOCTH MEIIAIOMIEr0 CHMTHAJA, MPOXOASMIEro
yepe3 mnpueMHHi ¢wbTp mose3noro curhama. Ecmn  A(f) — aMIumMTYyAHO-uacTOTHAas XapakTEPHUCTHKA 3TOrO
¢$pwibTpa, TO 0 NOJY4YaeTCs M3 BHIPaXEHHS

+ oo
a= { ADPU +Ped] df, an)

— oo

rae P(f) n P, o3HavyaioT TO Xe, uro W B myHKTe 2.1.1 (HOpMa/M30BaHHBIE CNEKTPaJbHBIC IUIOTHOCTH MOHIHOCTEH
MEIalomero CHrHaja); MX MOJXHO HaMTH B MyHKTe 3.

B ¢dopmyne (10) mpeamosaraercsi, YTO MMEET MECTO IOMEXa C YIVIOBOH Moayiauuei. [as Memaromero
CMrHajJa C aMIUIMTYAHOH MopyisumMeil (IoAaBleHHasi Hecymasi)) ciefgyer npumeHsts ¢dopmyay (8), rae N,
SBJIAETCA CYMMOM IUIOTHOCTEH MOILHOCTH NOMEXH M TEIUIOBOrO IyMa.

—  ODPM cuznanvt

TpebyioTcs AanbHelmmMe MCCREAOBAHHS.

2.3.2 IHomexu yugposvim cuznanam, nepedasaemvim ¢ nomoupro KOM

Ha puc. 2 — 5 KpuBble NPEACTaBIAIOT Pa3IMYHble COYETaHUsi OTHOMEHMH curHasa k mymy (C/N) u orHo-
TIEeHWi MOIIHOCTE MoJIe3HOro u Memaromero curuaios (C/I), KOTOpBE, COOTBETCTBEHHO, JAIOT CIIEAYIOLIME 3HAYEHNA
BEPXHEro npeaesia BeposaTHocTel ommbok: 1077, 107>, 10~ 1 107", DT KpHUBBIEe IPUMEHNMBI K CJIYYAAM C € TUHAYHON
IOMEXOH M C TIOMeXaMHM OT MHOTHMX HCTOYHMKOB. IlapameTpuueckue KpHUBHIE MPEACTABJACHH B 3aBHCHMOCTH
or mHK-chakTOpa NOMeEXH:

R
PF =20 log —,
‘[7‘
rae
R: nukoBoe 3HaueHHe orubalomieii momexwu;

T,! CpeIHEKBaipaTHYHOE 3HAYCHUE Orubalomeil NoMexu.

HedunnbTpoBaHHBIi CHTHAJI C YIVIOBOH MOIYJISILIMEH, UCXOAs1 M3 3TOTO ONpEAEsICHHMs, UMEET 3HAYEHHE INK-
daxTopa:

PF = 0.

Bepxuuii npegen P, (BeposiTHOCTD ommbkyu Ha cuMBOJ) Ansi M-nosuumonHoii KOM Moxer OHTH mONyYeH
43 npefesna AByxno3uumoHHoH KOM crepyrommm o6pasom:

P, (M-nosunuonunas) npu [C/N], = 2 Pe (ABYXNO3ULMOHHAA) NIPH
([C/N1, + 10log[sin’ (/M) ]),

raoe

C/1 (M-nosuumonnas) = C/I (asyxnosuumonnas) — 10 log[sin®(t/M)].
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PUCYHOK 2 — 3asucumocrs C/I or C/N npu xosgdpuyuenre owubox (BER) 103

A: C/N npu OTCYTCTBMM HNOMEXH
B: mnomexa c XapaKTEePHUCTHKAMH TEIUIOBOrO IIyMa
PF: nuk-¢aktop nmomexm

ITpumeuanue.— IIpeacrasieHBl TEOPETHUECKAE KDHBbIE, HE YUMTHIBAIOIME OrPaHUICHHI PEAIbHOH CHCTEMBI.
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PUCYHOK 3 — 3asucumocry C/I or C/N npu xos¢pduyuenre owubox (BER) 10—

A : C/N npu OTCYTCTBHH NOMEXH
B : nomexa ¢ xapaKTepMCTHKaMH TEIUIOBOro LIyMa
PF: nuk-cakrop nmoMexu

I pumeuarue.— TIpeAcTaB/ieHH TEOPETHYECKME KPHBhIE, HE YUMTHIBAIOI[HE OrpaHUYEHHIl PEaJbHOH CUCTEMBL
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