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Ipenncnosue

Pomp CexTopa pagmoCBs3M 3aKIIOYAaeTCs B OO0CCIIEYEHHH pPANHMOHAIBHOTO, CIIPABEIUITHBOTO, 3(PQPEKTHBHOTO U
9KOHOMUYHOTO HCHOJIb30BaHUS PaAHOYacTOTHOTO CIIEKTpa BCEMH CIy)KOaMH paIHOCBsI3H, BKIIOYAs CIyTHUKOBBIC
CIIy)KOBI, W TPOBEACHHM B HEOIPAHMYCHHOM YacTOTHOM JAWalla30He MCCIECIOBaHUHA, Ha OCHOBAaHMH KOTOPBIX
npuHUMAaroTcs PexomeHnanuy.

BcemupHBIE W permoHanbHBIC KOH(EPEHIMH paAMOCBA3M W accaMOlen pPaguoCBA3M IPH  MOJJIEPXKKE
HCCIIeI0BATEIbCKUX KOMUCCHH BHIIIOJHAIOT PETJIAMEHTAPHYIO U MOJUTHYECKYI0 QyHKIHH CeKTopa pagtuoCBs3m.

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

ITonutuka MCD-R B o6mactu IIMC wu3maraercs B o0mieii matentHoii moinutuke MCO-T/MCDO-R/MCO/MDOK,
ynomuHaemoir B Ilpmmoxkenmn 1 x Pesomommm MC3-R 1. ®opmel, KOTOpble BiaAeibllaM MATEHTOB CIIEAYET
HCIIONIb30BaTh IS IMPEACTABICHUS MATCHTHBIX 3asBICHUA W ACKIapaldil O JIMIECH3WPOBAHUM, MPEACTABICHBI MO
azapecy: http://www.itu.int/ITU-R/go/patents/en, rae Takxke comepkarcs PyKOBOJSIIME MPUHIHUIBI 110 BBIMOJIHEHHIO
o6meit marenTHO# monmutuk MCO-T/MCO-R/MCO/MOK u 6a3a qaHHBIX nmaTeHTHOHW HHpopManun MCDO-R.

Cepun Pexomenganuii MCI-R

(IIpencrasnens! Takxke B OHIARHOBOW (opme 1o agpecy: http://www.itu.int/publ/R-REC/en.)

Cepus Ha3zpanue

BO CrnyTHHKOBOE paJliOBeLIaHUE

BR 3amuch U1 IpON3BOJICTBA, ApXUBUPOBAHUS U BOCIIPOU3BEICHHUS; TUICHKHU JUIS TEICBUACHUS

BS PanmoBemaresnbHast ciry»x0a (3ByKoBas)

BT PammoBemarensHas ciayx0a (TeIeBU3NOHHASN)

F ®uxcupoBaHHas ciIyx0a

M IMoaBUIKHBIE CIYKOBI, CTy:K0a paguoonpeeIeHusi, JIOOUTEIbCKAsH CIyK0a 1
OTHOCHIIMECS K HIM CIIYTHUKOBBIE CIIYKObI

P PacnpocTpanenue paxnoBonH

RA Pannoacrponomus

RS CucTeMbl TUCTaHIIMOHHOTO 30HUPOBAHUS

S DuKcHpoBaHHAs CIIYTHUKOBAA CITy>kK0a

SA KocMmuueckue npuMeHeHUs] 1 METEOPOIIOTHS

SF CoBMeCTHOE MCIIOJIb30BaHUE YaCTOT U KOOPIUHALMS MEXY CHCTEMaMH (PUKCUPOBaHHON
CIIyTHHKOBOH! CITy’KOBI U (PUKCUPOBAHHOMN CITYKOBI

SM YnpaBieHue UCHIOIb30BAHUEM CIIEKTPA

SNG CrnyTHHMKOBBII cO0p HOBOCTEH

TF Ilepenaua curHanoB BpEMEHU U 3TAJIOHHBIX YaCTOT

\Y CrnoBapb U CBSI3aHHBIE C HUM BOIIPOCHI

Ilpumeuanue. — Hacmosawasn Pexomenoayus MCO-R ymeepoicoena Ha aHeIULLCKOM 3bIKe
6 coomeemcmeuu ¢ npoyedypoul, usnodxicennou 6 Pesonoyuu MCO-R 1.

Onexmponnas nyoauxayus
XKenena, 2016 r.

© ITU 2016

Bce npaBa coxpanensl. Hu oqHa n3 yacteld TaHHOW MyOJWKAIMA HE MOXKET OBITh BOCTIPOU3BEIcHA C TIOMOIIBIO KaKUX
OBl TO HU OBLIO CpeACTB 0e3 MPeaBapUTEILHOTO MUCBMEHHOTO pa3pereHuss MCD.
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PEKOMEHJIALIUSL MCD-R M.1460-2*

TexHuveckne u padGoune XapaKTepPUCTUKH U KPUTEPUH 3aIIUTHI PaIapoB
paauoonpenenenus B mosgoce yactor 2900-3100 MTI'u

(2000-2006-2015)

Cdepa npumeHeHust

B nmannoii Pexomenmauum copepikaTcs TeXHMYECKHE W pabouue XapaKTepPUCTHKH, a TaKKe KPHUTEpUU
3alUTBl JUIS CHUCTEM paauoonpeseneHus, paboratomux B monoce vactoT 2900-3100 MI'm, kotopas
pacrpeneneHa Ha IEpBUYHON OCHOBE IUIS CIyXObl paguoomnpeneneHus. Pexomennanus Oblna pazpaboTaHa
TUTS TIOIJIEPYKKA MCCIIEZI0BAaHU II0 COBMECTHOMY HCIIOIB30BAHUIO YacTOT BMecTe ¢ Pekomennammeit MCO-R
M.1461, xacaromieiics mpouenyp aHanu3a i ONpelesieHHs COBMECTUMOCTH pagapoB, pabOoTaloOmIUX B
ciyx0e pagroonpeeNeHus, U IPYTHX CIIyK0ax.

KuroueBble ci1oBa

Panap, cynoBOH, CyXOIyTHBIM, XapaKTEPUCTUKH, 3aLUTa

Coxpamenus/I'ioccapuii

&= Correspondence (between carrier CootBeTcTBHUE (MEX/IY YaCTOTOM
frequency and elevation angle) HECyIIel U YIJIOM MECTa)
AGC Automatic gain control APY ABTOMAaTHYECKasl PETyIHUPOBKA
YCUJIEHUEM
AlS Automatic identification system ABTOMaTHYECKAs CHCTEMA
OIIO3HAaBaHUA
Burn-thru A mode in which power is Pexum, mpu KOTOPOM MOIITHOCTh
concentrated in a narrow elevation KOHIIEHTPUPYETCS B Y3KOM CEKTOPE
sector to facilitate detection of targets 0 YIJIy MECTa, C TEM YTOOBI
under difficult conditions 00J1erYnTh 0OHAPYKEHHE TIEITH
B He6JIaFOHpI/I$ITHLIX YCIOBHUAX
BW Bandwidth or beamwidth, depending [IuprHa MOJOCH! HJIH ITHPHHA
on context TJIaBHOI'O JICTICCTKA, B 3aBUCUMOCTHU

OT KOHTCKCTa

CDMA Code division multiple access MHOTOCTaHIIMOHHBIH TOCTYIT
C KOJIOBBIM pa3/ielieHueM
CFAR Constant-false alarm rate [TocTosiHHAsI 4YaCTOTa JIOKHBIX TPEBOT
Chirp-thru A type of burn-thru mode in which Bun pesxuma niposkura (burn-thru),
pulse compression is used to reduce IPU KOTOPOM HCIIOJIb3YETCsI CHKATHE
return from extended clutter HMITYJIbCA TSI CHYDKEHHST 0OpaTHOTO
CHTHAJIA TIPH OOIIMPHBIX MOMEXaxX
Coincident  Pulse-to-pulse correlation MeXuMIyJIbCcHast KOppessius
video

Hacrosimas Pexomennamust 1omkHa OBITH J0BEJEHA /10 CBEAEHHUS MeXIyHapOJHOW accOIMallii MasHBIX CITYKO
(MAMC), MexxnyHnapoHo#it opranmsannu rpaxaanckort asuammu (MKAO), MexayHaponHo# ruaporpadudeckoit
opranmzaimn (MI'O), MexnaynapogHoit Mopckoii oprammsanumu (MMO) m  MexayHapogHOTO KOMHUTETa
(accommarn) mopckoit paguocsszu (MKMP).
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CSG Clean strobe generation. This is I'enepanust yncroir Mmetku. Crioco6
a technique for observing signals HaOJTIOICHUSI CUTHAJIOB aKTUBHBIX
from active sources using the radar HUCTOYHUKOB, IIPH KOTOPOM pajap
only as a receiver. It can be used with UCTIOJIb3YETCS TOJIBKO KaK MPUEMHUK.
or without sidelobe blanking applied MOoXeT UCIIOIB30BaThCs
C MoJaBJICHHEM OOKOBOT'O JIeTIeCTKa
nunu 6e3 HeTo
Dicke fix Hard limiting of composite received Crtporoe orpaHuueHHE CIIOKHOTO
signal (radar return plus interference) MIPUHATOTO CUTHANA (00OpaTHBII
in a bandwidth substantially wider CHUTHAII pafiapa IIoC TIOMEXH),
than that of the desired radar signal MPHUIIEIIETO B TOpasno Oonee
followed by filtering to a narrow [IMPOKOM IHAaIa30HE, YeM TOJI€3HbIH
bandwidth. This discriminates CHTHAJ pajapa, ¢ MOoCIeyomeit
against wideband interference (dunpTpaIyen B y3Kyr moyocy.
He cnenyer nyrath
C IIMPOKOIOJIOCHBIMH [TOMEXaMHU
ENG/OB Electronic news gathering/outside OCH/BB  DnekTpoHHBI cOOp
broadcast HOBOCTE/BHECTYIUHHOE BEIIAHUE
feo Cut-off frequency of filter Yacrota cpesa GpuiabTpa
FTC Fast time constant Mamnas mocTosiHHast BpEMEHH
IF Intermediate frequency my [MpomexyTouHas yacToTa
IMO International Maritime Organization ~ MUMO MexmyHapoaHas MOpCKast
OpraHu3aIys
INT Non-coherent (video) multiple-pulse WnTerpupoBanre HEKOTEPEHTHOTO
integration MHOKECTBEHHOTO (BHICO) UMITYJIbCA
Jam strobe  similar to CSG To ke, uro CSG
MTI Moving-target indication WAL Wuaukarust IBUKYIIUXCS Tesei
nm Nautical miles M. MUJIS Mopckas Musis
PRI Pulse-repetition interval [Tepro/1 TOBTOPEHHUS UMITYJILCOB
PRF Pulse-repetition frequency YacToTa MOBTOPEHHUS HMITYJIbCOB
PPI Pulses per inch NmnynbcoB Ha aioiim
PSD Power spectral density CriekTpasbHas MIOTHOCTh MOITHOCTH
PW Pulse width IuprHa UMITyIBCA
QPSK Quadrature phase shift keying KBazparypras dhazoBasi MAHHITY TSI
RCS Radar cross section €11(0) D dexTrBHAS TIOIIAb OTPAKCHUS
STC Sensitivity time control PerynupoBka 4yBCTBUTEIBHOCTH 110
BpPEMEHHU
WPB Wide-pulse blanking lamenne mMPOKOTo UMITYJIbCa
Accambnes paguocssizu MCD,
VUUMbIBAsL,
a) YTO TaKWe XapaKTEPUCTUKH pajapa, KaK XapaKTepUCTHKH aHTEHHBI, PACIPOCTPAHEHUS CHUTHAJIA,

ompeNieNieHusT [ENM W HeoOXojumas Ooibllas IIMPUHA IIOJIOCKI pajapa NPUHUMAIOT ONTUMAaJIbHEBIC
JUTSL BBITIOJTHEHHS PaJapoM CBOMX (DYHKITMI 3HAUEHUS B ONPEIEIEHHBIX I10JI0CaX YacToT;
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b) YTO TEXHUYECKHE XaPaKTEPUCTUKU PajapoB PaJHOOIpPENeIeHrs 00yCIOBIUBAIOTCS Ha3HAUYCHUEM
CUCTEMBI B IIUPOKO BaphUPYIOTCA JaXke B TIPEJeNiaX OJHOM ITOJIOCH 9aCTOT;

c) 9TO TpeOyIOTCSI THIIOBBIE TEXHHYECKHE M pabdodyhe XapaKTePUCTHKH pPajgapoB, IEHCTBYIOIINX
B CIIy0€ paiioonpeIelIeH s, €CITH HEOOX0IMMO OIPEACIUTh BO3MOXHOCTh BBEACHUS HOBBIX TUIIOB CHCTEM
B ITOJIOCAX YaCTOT, PacHpeeNIEHHBIX CIIYK0€ patnoonpeeieHus,

ommeddast,

a) YTO TEXHHYECKHE W paboduhe XapaKTEPUCTHKH MOPCKHX paJHOMAasKOB, PaOOTAIONIMX B IOJOCE
gactoT 2900-3100 MTI'1, conepkarcs B Pekomennanmn MCO-R M.824;

b) YTO TMPEIIOJIaracTcsi, YTO TEXHUYECKUE M pabouyre XapaKTepPUCTHKU PagapoB BO3IYLIHOW
paaroHaBuraiuy, padoraromux B moyioce yactor 2900-3100 MI ', aHaIorHyHbl XapaKTePUCTHKAM PaJapoB,
pabotarorux B mosioce yactoT 2700-2900 MI'1, koTopsie, B CBOIO OUepelb, COAEpPKATCI B PekoMeHaluu
MC3-R M.1464, a xapakTepHCTUKH METEOPOJIOTHYECKUX PaAapoB Ha3eMHOr0 0a3MpoOBaHMS MpEACTaBICHBI
B PexoMmenmanimu MCD-R 1849;

C) YTO Pe3yJIbTaThl HEKOTOPBIX UCIIBITAHUMN, HIUTIOCTPUPYIOIIE YyBCTBUTEILHOCTH MOPCKUX PaJIapoB,
cogepxkarcst B Otuere MCD-R 2050. Beinepskku u3 3T0Oro Marepuaina BocnpousBezieHsl B [Ipunoxennn 3,

npusraeast,

a) YTO paJUOHABUTallMOHHAs CIyk0a sBisercs ciaykO00i ©0e30MacHOCTH COTJIACHO OINPENEICHUIO
B 11. 4.10 PernamenTa paguocBsizy;

b) YTO TpeOyemble KPUTEPUU 3aLIUTHl 3aBUCAT OT KOHKPETHBIX BHUIOB CHUTHAJIOB IOMEX, TAKHX, KaK
onucannsie B 11. 3 [Ipunoxenus 3;

C) YTO NPUMEHEHHE KPUTEPUEB 3aIUTHl MOXET MOTpeOOBaTh ydeTa CTAaTUCTUYECKOTO XapakTepa
KPUTEPHUEB U JIPYIUX JIEMEHTOB METOIUKH Ul HPOBEICHMS HCCIEIOBAaHWN COBMECTUMOCTH (HampuMmep,
AHTEHHOTO CKaHUPOBAaHUs, BIMAHUSA JIBIKEHHsI TepefaTdyluka W IOTeph MpH PacHpOCTPaHEHHH).
JanpHeliniee pa3BUTHE STHX CTATUCTUYECKUX AaCHEKTOB, €CIHM IMOTPEOYyeTCsl, MOXKET OBITh OTPaKEHO B
MOCIEAYIONINX EPECMOTPEHHBIX U3JAHMAX HACTOSIEH Pexomennanmy,

pekomeHoyem,

1 YTOOBI TEXHMUYECKHEe M paboure XapaKTePHCTHKH pajapoB paJHOONpE/ICICHUs, ONMUCaHHbIE
B [Ipunoxenun 1, paccMaTpuBaliCh Kak THIOBBIE Ui pagapoB, paboTalomMX B IOJOCE YacTOT
2900-3100 MI'm;

2 ytoOBbl JaHHas Pexomenpmamus, BMecte ¢ Pexomenganmeii MCD-R M.1461, ucnoinp3oBanachk Kak
PYKOBOZICTBO TIPH aHAJIN3€ COBMECTUMOCTH PaJapoB PaJUOOIPEIEIICHUs C CHCTEMAMHK PYTUX CITYkKO;

3 9TOOB! BEJIMYMHA OTHOIIEHUS MOIIHOCTH CHT'HAJIa IIOMEXH K YPOBHIO MOIITHOCTH IIyMa pagapHOro
npuemuuka, I/N, paBaas —6 b, ucrmonbp3oBanach B KauyecTBE KPUTEPHUsl YPOBHS HEOOXOIMMOI 3al[HThI
JUISL paiapoB pajauoornpeesienus B nojgoce yactor 2900-3100 MTI'1, nake mpu HaIMYUU MHOTOYHMCICHHBIX
HCTOYHUKOB IoMeX. bonee noapoOHas napopmanus conepxutcs B [Ipunoxennu 2;

4 9TOOBl  pe3yJIbTaThl HCIBITAHWHA YYBCTBUTEIBHOCTH K I[IOMEXaM, KOTOPbIe MPOBEAEHBI ¢
HCTIONIb30BAaHUEM CYAOBBIX PaJHOHABHTAIIMOHHBIX paiapoB, paboraromux B moyioce dvactoT 2900—
3100 MI', u coxepxarcs B [IpuiioskeHuu 3, MCHOIB30BAIMCh MPH OICHKE IMOMEX, BO3JCHCTBYIOLIMX Ha
CYJZIOBbIC pajgapbl padOHABHTallMM, OTMEUasi, YTO PE3yJbTAaThl MOJYUYCHBI, KOTJa IEJH MPH HCIBITAHUAX
ObUTH HE(QIYKTYUPYIONIHE, W YTO TAaKKE OJDKHBI YUYHUTBIBATHCS (uIyKTyarmu 3()(EKTHBHON ILIOIMIAAH
orpaxenuns pagapa (RCS). (Cm. taxke Otaer MCH-R M.2050.)


http://www.itu.int/rec/R-REC-M.824/en
http://www.itu.int/rec/R-REC-M.1464/en
http://www.itu.int/rec/R-REC-M.1461/en
http://www.itu.int/rec/R-REC-M.2050/en
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Ipuiaoxenue 1

Texnuuyeckue U padoyue XapaKTePUCTUKHU PagapoB paanoonpeeaeHus
B noJioce yactot 2900-3100 MI'nx

1 BBenenune

MHorue TpaHCIOpTHPYEMBIE U CYAOBBIE paaapbl pabortaioT B mojoce yactor 2900-3100 MI'u. CynoBsie
PaIMOJIOKAIOHHBIE pajgapsl paccMOoTpeHsl B . 2—4. CymoBble paaMOHAaBHTAlMOHHBIE patapbl KPaTKO
PacCMOTPEHHI B II. 5.

2 TexHHYecKHe XapAKTEPUCTHKH PaAN0JI0KAMOHHBIX He METEOPOJOrHYeCKUX PaiapoB

XapaKTepUCTUKH IMECTH THIIMYHBIX CYIOBBIX PaJHMOJIOKAIMOHHBIX pPaJapoB IpeJCTaBieHbl B Tabmwmie 1,
a XapaKTePUCTHKU TPEX TUIHYHBIX PaJUOJIOKAIMOHHBIX PAlapOB CYXOMYTHOTO 0a3UpOBaHUS MPECTABICHBI
B Ta0muue 2.

Bce Bhileyka3aHHbIE PaJlOIOKAIMOHHBIC CHCTEMBI SBJISIFOTCSI BHICOKOMOITHBIMU pajapamMy HaOJOICHUS.
BonbmIMHCTBO pafiOIOKAIIIOHHBIX PagapoB, padOTAIONINX B JAHHOW IIOJIOCE YacTOT, HWCHOIB3YIOTCH,
B MIEPBYIO OYEpEeb, ISl OOHAPYKEHHS BO3IAYIIHBIX OOBEKTOB. DTO HEOOXOMUMO IS M3MEPEHHUS BBICOTHI
LIeTH, JAIBHOCTU N0 Hee M ee a3uMyTa. HekoTopble M3 BO3IYIIHBIX II€JeH Majbl, a HEKOTOPHIE MOTYT
HaxoAuThcs B mpenenax a0 300 M. Mwib (MPUOTU3UTEILHO 545 KM), MO3TOMY 3TH PaJUO0JIOKAIMOHHBIC
paaapel JOJDKHBI OOJIaaTh BBICOKOW YYBCTBUTEIBHOCTBIO M JIOJDKHBI 00ECIIEUMBATH CHJIBHYIO CTEIICHB
MTO/IaBIICHHsI BCEX BUJOB MEMIAIOIINX OTPAKEHWH, TAKWX KaK OT BOABI, 3eMJIM WJIM TymaHa. J[is 3amycka
pagapHBIX MasgKOB He TpeOyeTcs paguoIOKAIlMOHHOTO N3ITyYeHHs B TaHHON TOJ0CEe 9acToT.

['maBHBIM 00pa30M HCXOJIS M3 JAHHOTO HAa3HAYEHUS W COOTBETCTBYIOIINX TPEeOOBaHWH, PalOIOKAIIIOHHBIE
pajapel, HCIONB3YIOUIME MaHHYIO II0JOCY 4YacTOT, 00JalaloT, Kak NpPaBUiO, CICAYIOIIMMU OOIIMMU
XapaKTepPUCTUKAMHU:

— OHH 0OBIYHO 00JIATaF0T BEICOKOM MMKOBOM M CPEeHEN MOIIHOCTHIO MepPelaTINKa;

— UX TepelaTylKd, Kak TMpaBWJIO, Yalle MCIONb3YIOT YCUJIUTENH MOIIHOCTH C 33JalolIiM
TeHepaToOpOM YacTOTOM, YeM T'eHepaTopbl MOIIHOCTH. OOBIYHO TaKHe pagapbl MOI'YT HACTPaUBATHCS
Ha YacTOTYy, IPUYEM HEKOTOpPbIE U3 HUX 00JaJaroT OBICTPOM MepecTpoiiKoil yacToTel. B HEKOTOpPBIX
U3 HUX HCIONb3YeTCsl JIMHEHHas YacTOTHAs MOIYJSAIUS (MMIydbCc ¢ JjuHedHo UM) wnm
BHYTPUUMITYJIbCHAsE MOAYJSIUS C ($a3oBOil KOAUPOBKOH. [lodMympoOBOJHUKOBEIE TEXHOJIOTUH
o0ecreuyrnBaloT OYeHb CTa0HIIbHBIC HIMPOKOTIOJIOCHBIE PEICHUS;

- JUI CMSITYEHHS HEKOTOPBIX BHJOB BO3ACHCTBHA IIOMEX OHM MOTYT HCIOJIb30BaTh OBICTPYIO
MIEPECTPOMKY YaCTOTHI;

— B HEKOTOPBIX M3 HHX HCIOJNb3YIOTCS MHOKECTBEHHBIE WM YIPAaBJIsIEMbIe 110 YIIIy MECTa JIY4H C
DIIEKTPOHHBIM ~YMPABJICHUEM Jy4OM. B aKTHBHBIX a&HTCHHBIX pEIIETKAX C 3JIEKTPOHHBIM
yIpaBJICHUEM B aHTCHHYIO PEIIETKY BCTPAUBAIOTCS OT/CNIbHBIC MOJIYIPOBOAHUKOBBIC TIEpEIaTUUKU
U, KaK TPaBUJIO, MCIOJB3YOTCS 00Jiee MHTEHCHBHBIC padoune HUKIBl (00buHO 5-25%), ¢ Tem
YTOOBI 00ECTICUUTh TPEOyEeMbIe CPEIHUE YPOBHH MOIIHOCTH ¢ 00Jiee HU3KUMHU YPOBHSAMU ITHUKOBOM
MOIIHOCTA 10 CPAaBHEHUIO C JIOCTHUTAeMbIMH IPH MCIOJIB30BAHUM TEXHOJOTM Ha OCHOBE
3IIEKTPOHHBIX JIAMIT;

— HEKOTOpBIE M3 HHUX 00JaJal0T BO3MOXKHOCTBIO YIIPABIEHHS MOIIHOCTBIO, T. €. CIOCOOHOCTHIO
YMEHBUIEHUSI MOIIHOCTH II€pelauyd B HEKOTOPBIX JydyaX, WIM JUIsl BBIIIOJIHEHHS HEKOTOPBIX
(bYHKIUH, UCTIONB3YSI MTOITHYIO MOIIHOCTE JUTSL IPYTHX QYHKITHIA;

- OHH OOBIYHO OOBEOMHSAIOT Pa3HOOOpa3HbIE BO3MOXKHOCTH IO NpUEMYy U 0OpaboTKe CHUTHANOB,
Takue, KaKk HCIOJNB30BaHHE BCIIOMOTATENbHBIX MPHHUMAIONINX AHTEHH C TalleHHEM OOKOBOTO
JIETIeCTKa; BO3MOYKHOCTh 00pa0OTKH MaKETOB KOTEPEHTHBIX HECYIIUX UMITYJIHCOB C MOCIEAYIOITIM
MOJIaBJICHHEM MEMIAIONINX OTPAXEHUH IyTeM YCTAaHOBJICHHSA (MHIWKAIIMU) ABIDKYIIEHCS LEnH
(ML), mocrostHHON yacToThl j0kHOM TpeBoru (CFAR) u, B HEKOTOpBIX Cilyyasx, agarnTHBHOTO
BbIOOpa paboYMX YacTOT, OCHOBAHHOI'O Ha PACIO3HABAHWM IIOMEX Ha PAa3IMYHBIX YaCTOTaX.

HexoTtopeie mim Bce pagnoiIoOKalMOHHBIE pajiapbl, XapakKTEPUCTUKU KOTOPBIX MPEACTaBICHHl B Tabmumax 1
u 2, o0najnaroT 3TUMH CBOMCTBAMH, XOTSI OHM HE JEMOHTHPYIOT BCe pa3zHOOOpa3ue CBOICTB,
KOTOpbIE MOTYT MOSIBUTHCS] B CUCTEMax B OyIyIIeM.
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TABJIULIA 1
XapaKkTepuCTHKH CY/I0BBIX PATHO0JOKAIMOHHBIX paapoB, padoTawmux B nojgoce yactor 2900-3100 MI'n

XapaKTepucTHKH Enn- Pagap Ne 1 Papap Ne 2 Papgap Ne 3 Papap Ne 3A Papnap Ne 3B Papap

HHULbI Ne 3C
Mot Ananasoxn MI' 2 910-3 100,5 Homunanszo 2 900 2910-3 100,5 2 900-3 100 2 900-3 100 2 900-3 100
HACTPOUKH 3100
BosmoxxHOCTH MI'n JlerepMuHUPOBaHHBIE: 8 kananos o 20 MI'r
HACTPOHKH 1 BBrICOKas 4acTOTa <==> MaJblii yroJ MecTa Ka)KJIbli, 0T 2 920 1o
OTHOIIICHHE YacToTa/ 3080 MI'u
YroJ Mecra
YacToTa Ha MI'n CriokoitHOe Mope: CrokoitHOe Mope: Cnoxoiiroe mope: 3 051 He npumensercs He npumensiercst He
TOpU30HTE 3048-3 051 3055 TIpUMEHSI-

ercs

30Ha MOKPBITHSA/
pexuM paboTHI

Bonbwoit paguyc aeiictus
Bonpmmoii paguyc nerictus/
OTpaHWYEHHBIH yroJ MecTa
Manblit paaunyc nectsus
Maunslit panuyc necTsusy/
OTpaHWYEHHBIH yroJ MecTa
(Be3ne HOpMalbHBbIE,
COBMAJAIOIEE BHIEO

WA Ty9H/AMITYITbCBI
WHIUKAIAN JBIKYITHXCS

ueneit (ML)

Hopwmansras (yron
Mecra <45°) 5°
Pexum npoxwur (burn-
thru): 1 duxc. myg

B 1,6°

JIUM: 1 nyq ¢ JITUM
BOJIHOM

Bonboii panuyc
nevicreus /L,
3-UMITYIIBCHBII;

5° nim 45°

Marsslii panuyc
nevcrus UL, 4-
HMITYJIbCHBI;

5° mmm 45°

ITaccuBHBIH

Bonpmmoit paguyc gelicTBus (yroa Mmecta
<12,8°)

Bonbmoit paguyc aedcTBrs/MaIIbIid Yo
Mmecra (<4,8°)

Bosboit yrom (<41,6°)

OrpanudeHHsIi yroi mecra (<12,8°)
BeIcokast ckopocTh nepeiadn JaHHBIX
(<41,6°)

VLT (£36,9°)

Mansrit paauyc
nercTBus g0 45 kM
(24 m. M)
Bonboit pannyc
neictBus 10 90 kM
(48 m. MuiIB)




Pex. MC3-R M.1460-2

TABJINIIA 1 (npodonsicenue)

XapaKkTepucTHKH Enn- Papmap Ne 1 Papnap Ne 2 Papgap Ne 3 Papap Ne 3A Papap Ne 3B Papap
HHUIBI Ne 3C
Tun Bonus! TX HemonynuposanHas HopmasbHsii, 5°, u U- HemonynuposanHas Henuneitnas YM Henuneitnas YM uM
HUMITYJIbCa PCKHUMBL
HOZIBIMITYJIbCBI C
9-1I0LIaroBBIM H3MEHEHHEM
gactotsl (1,5 MI' mexay
COCEIHUMHU
HOJIBIMITYJILCAMA);
Pesxum mpoxur (burn-
thru): HeMoyIHpOBaHHAs
Pexxum JIBY: nunHeiinas
M
Hcrounuk(n) Tx Kimmctpon Yeunurens co Kimcrpon TonynpoBoaHukoB TlomynpoBogHUKOBBIH Tomxynposo-
PYU CKpELIEHHBIMU HOJISIMU Bl JTHUKOBBIH
(aMIIUTPOH)
Tx punbTp OUIbTP BEPXHUX YACTOT; He npumensiercst
fco 22 840 MFH
MaxkcumanbHas kBt 900-1 000 ot ropu3oHTa 10 2200 ot ropu3oHTa 10 5° 1 0001 500 ot ropuzoHnTa 10 35° 200 170 4-90
MUKOBAsT MOIHOCTH 35°
TX
[MukoBbie KBt MouHoOCTs yMEHbIIACTCS 600 mpu 5,5°-21°; MOIIHOCTD MIABHO YMEHBILAETCS OT IPUMEPHO MOIIHOCTD MOXET OBITh
MontHocTH TX s TMOCTEIICHHO OT 60 BoIme 21° u o 1 000 mpu 35° no 300 npu 41,6° camkena 1o 0,033
BBICOKHX YTJIOB HpH6HM3HTeHBHO 1 000 npu TOPHU30HTY B 0OJIbIIICH
MecTa u/unm 35° 10 300 mpu 41,6° wacTu ummynscos ML
peXuMOB
YMEHBIIEHHOTO
JuarrasoHa
JTMTENBHOCTE MKC HavanbHble eAMHALEL: Hopwmansnas, 5°, u UL JlanpHero NelCcTBYS M JalbHETO AeicTBHs/C 0,1-1 000 0,1,5u33 0,1-100
UMITyIbCa/ 4u3wumm?2 27 (9 cMexHBIX 3 MKC MaJjbIM yrjioM Mecta: 10 Pa6ounii
moapMIyisca Tx KoHneunsle eTMHULEBL: TIO/IBIMITYJIECOB); Bricokuii yron 1 orpaHUYEHHBIN YTOJl MECTA: mika < 20%

10,4,6 u2,5

Pexunm nposxur (burn-
thru) n JIBY — pexum: 27

4,6
BY u WAL 2,5




Pex. MC3-R M.1460-2

TABJINIIA 1 (npodonsicenue)

XapaKkTepucTHKH Enn- Papmap Ne 1 Papnap Ne 2 Papgap Ne 3 Papap Ne 3A Papap Ne 3B Papap
HHUIBI Ne 3C
Koadpdumment He npumensercs Hopmansnsrii, ML He npumensercs Ilo 20 000 100, 660 Ilo 400
CHKATHS UMITYJICOB u npoxxur (burn-thru):
HE NIPUMEHSIeTCs
JIYM: 9
[HuprHa momaocs Ml JIN =10 mkc: Hopwmansnas u UL JU = 10 mkc: npubmusurensHo 0,1 25 15 nns manoro paguyca 15w 3
Tx 3 nb npubmsuTensHo 0,1 0,3/moasIMInyIibe JIU = 4,6 MKc: npubmmsnTensHo 0,225 JeicTBH,
JM = 4.6 mxc: JIYM: 0,3 U = 2,5 mkc: npubnusurensho 0,7 20 ms 60n11m0r0
npubauzurensHo 0,225 Burn-thru (mposurom/a): paauyca NeUCTBUsL
JIN = 2,5 mMKc: 0,034
npubmusurensHo 0,700
[Iupuna nomsockt MTI'n Hopmanbhas u UL 18 myist masioro pajguyca
Tx 20 nb 2/TIOABIMITYIIBC necTBuys,
JIYM: 0,7 22 s 60IbLIOTO
Tposxkur (burn-thru): 0,24 pazuyca JeUCTBIi
MaxkcumaibHbII MKC Wsmensiemsrii: 2 050-500 HopmanpHbrii: Wsmensiemsprii: 3 106-426 U3mensiemblii: 12 mmst manoro paguyca 2 000-100
(2 050 o ropu3oHTY) W3smensiemsrii 2 830732 (3 106 o ropu30HTY) 3 000-100 NEUCTBHS,

BLIHpS{MHeHHBIﬁ TOK
(PRI®

OdukcupoBanHbii: 2 116

(2 830 o ropuzoHTy)
npoxur (burn-thru), TYM
1 MaJlblif yroJ MecTa:

cooTBeTcTBEeHHO: 2 830,
4 850 wu 6 180

64 nns cpenHero
paauyca AedCTBUA U
365 mis 60BLIOTO
paauyca aeicTBHs




Pex. MC3-R M.1460-2

TABJINIIA 1 (npodonsicenue)

XapaKkTepucTHKH Enn- Papmap Ne 1 Papnap Ne 2 Papgap Ne 3 Papap Ne 3A Papap Ne 3B Papap
HHUIBI Ne 3C
CpenHee 3HaYeHUE MKC HopmasbHblil pexum: Bosbruoit paguyc aeiictsust: 7 491 He npumensiercs He
PRI ,HJ'IVS[ HMITYJIbCOB 5120 Boubiuoit paguyc aeiictBust/ Majblid yroiu IPUMCHSCTCS
ITOJTHOW MOIITHOCTH, 5° pexum: 4 977 mecra: 6 190
BKJItO4asA Bonbuoii paauyc lupokwuit yrom: 10 972
TOpPU3OHTAIILHBIC JeHCTBHSL 11 OrpannueHHbli yron mecta: 7 383
Iyqn 3-nmnynsenoro UL BY: 14 020
5% 4357 WILL: 9 886 wu 10 903
45°:6 760 (TIpu YepeyrommXCsl CKAaHUPOBAHUSX a3UMyTa)
Mauslit paguyc aeiicTBus
ISt
4-umnynscHoro UL
5°:10534
45°: 10 695
(1 mm 2
HOJIBIMITYJIbCA/UMITYJIbCA
JIOCTHTAalOT TOPH30HTA)
[Monspuzanus T'opuzonTanbHas Bepruxkains-
Has
Koaddumment nbu HavanpHble equHULBE: 33,5 38,5 37 40 27,5 Ilo 40
YCUJICHUSI aHTCHHBI Koneunsle eqununpt: 37
Iupuna rpa- Azumyt: 1,9 Azumyr: 1,5 AzumyT: 1,9 Aszumyr: 1,1-5,0 AzumyT: 2 AzumyT:
JHarpaMMbl qycel | Yrom mecra: 2,25 Vrox mecra: 1,6 Vroxa mecra: 2,25 Vron mecra: 26,5 156
HanpaBIE€HHOCTH Yron mecra:
AHTCHHBI 4-20
CMeleHne 9acTOThI 2,25 MI'ny (0,5° na MI'm) 4,1 MI'r; (0,39° Ha MI'r) 2,25 MI'ny (0,5° na MI') He npumensercs He
JUISL U3BMEHEHUS TIPUMEHSETCSI
MecTa 00paTHOM
BOJIHBI 1/2
ITonasnenune 1-ro nb HauanbHble eqUHULBL A3UMYT: Asumyr: 25 AzumyT: 25 He menee 28 1b ot nuka
GOKOBOTO JIeTIeCTKa 16 Yron mecra: 15 Vron mecra: 25
(nb) VYrox mecra: 20
KoHeuHbIe eHUIEBI:
AzumyT: 25
VYron mecra: 25
[TonaBnenue HacTo OrpaHUYEHO PacCesTHUEM CTPYKTYpPbI He menee 28 b ot nuka
YIAJICHHOTO
GOKOBOTO JIeTIeCTKa
Bun ckanupoBanus rpa- HenpepeiBasiii 360 He npumensercs Henpepsis-
AHTEHHBI 110 JTyCBI HbIi 360

A3UMYTY




Pex. MC3-R M.1460-2

TABJINIIA 1 (npodonsicenue)

XapaKkTepucTHKH Enn- Papmap Ne 1 Papnap Ne 2 Papgap Ne 3 Papap Ne 3A Papap Ne 3B Papap
HHUIBI Ne 3C
KomunuectBo c HavanpHble 21eMeHThL: 4u8 8,6u4d 1-12 S wm 2,5
MEePUOI0B HopmaneHslit pexxum: 4
00pamnieHus paMKH Pexum UJILT: 5,2
AHTCHHBI Cosnagatoniee Buzeo: 12,5
Koneunsle 371eMEeHTHI:
8,6,4
CkaHupoBaHue rpa- HauanbHble 2J1eMEHTBI: 0-45 0,3-41,6 0-90 He npumensiercs He
AQHTEHHBI 110 yTIIy nycer | 0-48 HPUMEHSIETCS
Mmecrta Koneunsle a1eMeHTBI:
0,3-41,6
CDOpMI/[pOBaHI/[e HOCHCHOB&TQHLHLIG Rx o OHHOBpCMeHHBIe Rx mmo HOCHCHOB&TCIH)HBIG Rx o C€AUHCTBEHHOMY He TIPUMEHACTCA OHHOBpeMeH
OTUYETJIUBBIX nyqeﬁ C€AUHCTBEHHOMY KaHaJly 9 napaJuiCJIbHbIM KaHalty HBIE JIy4H Rx
110 yIiIy MecTa KaHaJlaM, IUII0C (uudpooe
0CJIe10BaTEbHBII (hopMupoBaH
IIEPEXO0Jl OT UMITYJIbCA-K- ue JiyJa)
HUMITYJIbCY
Rx mmpuna nogocskl | MIm | 200 (ouenka) >200 200 400 200 >200
PU®
RX 1mupuHa 1oJock! MI'g 0,5 0,35 Ha kaHan Hanbrero peiicteus: 0,080 10-30 15, 0,3 u 0,045 15 nm 3
4@ 12 cymmapuo Beicokwuii yroi: 0,174
Bricokas CKOPOCTB II€peiavdu JaHHBIX U PEKUM
WL 0,348
Brruucienue nb WmmynbeHbI pexuM: 9 0
OTHOUIEHHUS
YCHJIEHUSI K LIyMY
UyBCTBUTENILHOCTD nbm VYposens myma: —109 _125

IIOJIE3HOTO CHIHAjIa
W YPOBEHB LIyMa
(110 OTHOILIEHUIO KO
BXOJY aHTCHHBI)




10 Pex. MCI-R M.1460-2
TABJINIIA 1 (oxonuanue)

XapakTepuCTHKH Eaununbt Papnap Ne 1 Papgap Ne 2 Papgap Ne 3 Papap Ne 3A Papap Ne 3B Papap Ne 3C
CriocobHOCTh CoBrnajaroniee BUIeo STC [MopaBnenne 60KOBOTO STC CFAR
MOIaBJICHUS TOMEX L ETC JerecTKa CEAR

Ilocnennue 371eMEHTEL: AGC Buneo perucrpanus
nosiaBJieHne GOKOBOroO INT Dicke Fix
JerecTka cSG Merka nomex®
WPB
TTonasenre 60KOBOTO
JerecTKa
IlonaBnenue
€IMHIYHOTrO JTy4a
Koppemsuus
HUMITYJIbC-K-HMIYIIBCY
Bripesanue myma
(Dicke fix)
Mepuon 1960 rox — ... 1965 rox — o 1966 rox — o 2000 rox — o 2007 rox — o 2012 rox — o
HCTIOJIb30BaHUS (3aMeHeHbI paapamMu HACTOSIIIEe BpeMs HACTOSIIIEe BPEeMsI HACTOSIIIEE BpeMsI HACTOSIIIIEE BpeMsI HACTOSIIIEe BpeMsI
TUnoB Ne 2 u Ne 3)

1) B 6ombIMHCTBE peskKUMOB paboThl pagapos NeNe 1, 2 u 3 MeKUMMYJIbCHBINA HHTEPBA, KaK U MMKOBAsk MOIIHOCTh, YMEHBIIAETCS ¢ BO3PACTAHUEM yIila CKAHUPOBAHMSL.

@ Rx yposueii Hacbinenus BU u [TU 0o OTHOIIEHHUIO K IOPTY AHTEHHbL.

©®  Merka noMex BbIpa)kaeTcsi BUIMMOMN JIMHUEH, YKa3bIBAIOIIEH HalpaBIeHHe NCTOYHIUKOB ONPE/IEIEHHOTO BI/Ia OMEX.




Pex. MC3-R M.1460-2

TABJIVLIA 2

XapakTepuCTHKH PagH0J0KAIMOHHBIX PAapoB CyXOIIyTHOI0 0a3MPOBaHUsI,

padoTtamux B nmojoce yactor 2900-3100 MI'u

11

XapaKTepucTHKH Enununst Papap Ne 4 Papap Ne 5 Panap Ne 6
[Monublit AUana3oH HACTPOWKU MTI'g 2 905-3 080 2901,5-3098,4 2900-3 100
B03MOXXHOCTH HACTPOHKH JleTepMHUHHUPOBaHHAS: a) ¢QukcupoBaHHAs YacTOTa a) ¢uKcHpOBaHHAS YacTOTA
U OTHOLICHHE YaCTOTa/yroi Huskast yacToTa <==> MaJjIblif yron MecTa b) GeicTpas mepectpoiika 4acTOTHI b) GwicTpast mepectpoiika 4acTOTHI OT
MmecTa 0,1°-0,15° ua MTI'ny OT MMITYJIbCA K UMITyJIbCY (He Goiblie HMITyJIbca K UMITyJIbCy (16 4acToT u3 oHOro
16 gyacror): u3 4 HaOOpOB MO 16 YaCTOT KX IbIi):
— € 30HIMPOBAHUEM CPE/IbI —  C 30HIMPOBaHUEM CPEIbI
—  ciydaiiHas —  ciydaiiHas
c) WL (rociemroBaTebHOCTh €) ML (mocrenoBarelibHOCTh 4 HMITYJIBCOB):
12 nmmynecoB): OBICTpast epecTpoiika 4acToT | OBICTpas mepecTpoika 4acToT (30HANPOBAHHE
(30HAMpPOBaHHE OOCTAHOBKH HIIH CITydaiHas) CpE/Ibl MK CITydaiiHas)
YacroTa 1Mo TOpU30HTY MTI'g 2924-2 935 He 3aBucur ot yria mecta

30Ha MOKPBITHS/PEKIM pabOTHI

OGbrunbIit (0°-18°)

C xoanpoBaHHEM UMITYIIbCa (CKaTHE
umiyibsca npu 0°—2,24°, 0ObIYHBbIH
BbILIC 2,24°)

Pesxum UL (£18°)

IIposxur (oguH BEIOPaHHBIH JTy4 C YTIOM
mecra 0,8°)

Cixarue umyisca (0°—20°)
UL co cxxarrem umitysibea (0°—20°)

IonTBeprkacHHAs] N3MECHEHUEM TaTbHOCTh
B 240 M. MuIB

Cskarue ummyisca (0°—20°)
WL co cxxatuem ummyiisea (0°—20°)

Tun Bonubl Tx uMmnynsca

Hopmansnsiit u pesxumsr ML
HOJBIMITYJIECHI C IIOIIArOBBIM U3MEHEHUEM
YacTOTHI (CKAaHUPOBAHUE YACTOTA/YTOJ MeCTa
BHYTPHY HMITYJIbCa)

Mautslit yronn MecTa/UMITYJIbCBHI BBICOKOH
MOIIHOCTH € 6 TOJBIMITYJIbCAMH; HMITYJIbCHI
00JIBIIOTO yIila MeCTa ¥ HU3KOMOIIIHBIE
umnynbscsl UJIL umMeroT no 9 ummnynscos.

B 06oux ciydasix mpoMexxXyToK MEXIy JBYMs
COCETHUMH TOJIBIMITYJIbcaMH paBeH 2,8 M1
KoaupoBaHHBIE IMITYJIBCHL: TPU CMEKHBIX
9,9 MKC TOABIMITYJTbCA, KaXKIBIA COCTOUT

n3 13 KOJOBBIX YHIIOB

[Ipoxxur: (HeMoLyIMPOBAHHBIH)

Budaznsriit koguposanssiii (bapkep 13)

Brixoanoe ycrpoiictso Tx PH

Ycumurenas co CKPCHICHHBIMU TTOJISIMHA

TBuctpon




12 Pex. MC3-R M.1460-2
TABJINIIA 2 (npodonsicenue)
XapaKTepucTHKH Enununst Papap Ne 4 Papap Ne 5 Panap Ne 6
®unbtp TX @UIBTP BBICOKUX YaCTOT Her
ITonaBnenue 2-it rapmonuku 60 1b
[onasnenue 3-i rapmonuku 50 nb
MakcuMalbHasi TUKOBast MBT 2,2 — yron mecta ot 0° o 7,2° 2,8 3,0
MOIIHOCTbH TX u 0,06 npu m3nyuenun U/ ot 0° go 3°
[TuxoBbie MomHOCTH TX HIpH kBt 665, yron mecta ot 7,2° 1o 12,6° Moutnocts TX pacnpesneneHa cpeau MHOTUX Moutnocts TX pacnpezneneHa cpeau MHOTUX
OOJNBLINX yIJIaX MecTa U/Uin 60 npu yrne mecra 12,6° Jydei, GOpMHUpyYs IPUOIMKEHHO COSEC? nydeit ¢ yriom mecta ot 0° mo 20°
peXMMax yMEHbIIEHHON JHUarpaMMy HaIllpaBJI€HHOCTH
JTATIBHOCTH
upuna ummymneca/ MKC HopMmaibHBIit: 6 CMEXHBIX 5 TOIBIMITYIECOB 6,5 6,5 KOMPOBaHHBIE HMITYJIBCEI
noapMIynbea Tx IIPU MAJIOM YI'JI€ MECTa U BHICOKOU
MOIIHOCTH; 9 CMEXHBIX 3 MOJBIMITYJIbCA
npu OOJBIIOM YTJIe MecTa
MTI: cmexHbIX 3,3 moABIMITYIIbCA
Komosslit ummynbe: 3 cMeXHBIX
9,9 ummynbca, Kaxaplii ¢ 13 moapIMIyI5COB
(0,76 umItysBCHI)
Koa¢durreHT cxxatust UMITybca Koauposansslit ummnyssc: 13 13
Hupuna nonocs! Tx 3 n1b MI'n Hopmansasnii u UL 0,35 Ha monsiMmynbce [pubnusurensHo 2 14
Koauposannsle ummynbsesl: 1,3 s myyeit
CO CXKATHEM UMITYJIbCa
Hupwuaa nonocs! Tx 20 b 9,5 MI'n 2,7 MI'g
(5,9 MI' ipu 40 1B, 40 MI'i; ipu 60 1B)
MaxcuMalbHbIH BBIIPSIMIICHHBIN MKC W3mensemslii: 3 772 1o ropu3oHTy ®ukcuposanssiii: 4 082, 4 000 nnm 3 876 DuUKCUPOBAHHBIE YaCTOThI HOBTOpEHUS: 245,

Tox (PRI)®

1o 1 090 npm 18°, xpome 1 090 s UL

JleTepMUHUPOBAHO HACTPOEHBI CO CABUIOM:
3 597—3 788—4 255—4 4053 876—
4 082— moBTOp

250 u 258 ummynsc/c

(4,082, 4,0 unnm 3,876 mc)
[NocnenoBaTenbHOCTh POXKAIINX HHTEPBAJIOB
VMITYJTEC-UMITYJIbC
4,08—3,59—3,79—4,25—-4,40—

3,87 Mmc—moBTOD

MoryT HCIIOIb30BaThCs 1BA IPYTUX
MEXUMYJIbCHBIX IPOKAHUH HHTEPBAJIOB




Pex. MC3-R M.1460-2

TABJINIIA 2 (npodonsicenue)

13

XapaKTepucTHKH Enununst Papap Ne 4 Papap Ne 5 Panap Ne 6
Cpennee 3Ha4denue PRI mst HopmanbHsrit: mpumepHo 9 670 mxe Bce uMnyJibcel OKpbIBaroT 0°—20° 272,5 uMmynbe/c
MMITYJIbCOB MOJHOM MOIIHOCTH, (1 mm 2 MOABIMITYJIBCA/UMITYIIBCA JOCTHTAI0T
BKJIIOYAsi TOPU3OHTAJIBHBIE JTyUH TOPH30HTA)
[onsapuzanus T'opuzonranbHas Beprukansnas T'opuzoHTanbHas
Kos¢pdurment ycnnenns 1nbu 41 Tx: 34,5 Tx: 35 (Oneprus Tx pacnpenenena
AHTEHHBI Rx: 38 B 0,5°-20°)
(Mommnocts TX genurcs Mexay 13 mydamu, Rx: 36,7, 35,7,35,3,35,5,32,1u 31,9
00paTHBII CUTHAI MOCTYAET TOIBKO OT HMXKHETO JIyda 10 BEPXHETo
1o 6 xaHamam)
uprHa auarpaMMsl Tpagychl AzumyT: 2,15 Azumyrt: 1,1 AzumyT: 1,6
HanpaB/I€HHOCTH aHTCHHBI VYron mecra: 0,84 Vron mecra: 20 cosec? VYrou mecta: 20 npu nepenaue;
ot 2,3 1o 6,0 npu npueme
CwMelieHne 4acTOThI He 3aBucur ot 4acToThI
IIPY U3MEHEHUH yTJ1a MecTa JIyda
Ha 1/2
IMonasnenne 1-ro 6oxoBoro b Azumyt: 25 18,5 (mpexnmomnaraercs 1o asuMyTy) TxX: 20 B BepTHKAIBLHON IJIOCKOCTH
JIeTIECTKa VYron mecra: 25 Rx: He MeHbIIE 35 IO a3UMYTY;
He MeHbIe 49 1o yriay MecTta
[NonaBnenue yaaneHHOTo VYipTpaHu3KkKe GOKOBBIE JICECTKH
GOKOBOTO JIeTIeCTKA
Bun azumyransHOTO Tpamychl Henpeprisroe 360
CKaHUPOBAHMUS AaHTCHHBI
KommaecTtBo mepuonos c 10 9,4 (6,4 06./MuH.)
oOpaIeHust paMKH aHTCHHBI
CkaHHMpOBaHHE aHTEHHBI 110 YTITy rpagychbl -1-18 He cxanupyercsi.
Mecra Oxgat Tx-iyua o yriry mecra 0°-20°
DopMupoBaHUE OTYETIUBBIX IlocnenoBatenpHbIe RX 110 €TMHCTBEHHOMY 20° Tx-mydeit mompa3zaensroTcs 6 ynoxeHHBIX RX-mydeit oOpabarbiBatoTcst
Jydei 1o yrity Mecta KaHary Ha 6 RX-;ydeit u oOpadaTbsiBaroTcs OJTHOBPEMEHHO 110 6 mapajyIelbHBIM KaHanaM
OJTHOBPEMEHHO 110 6 MapasuIeIbHBIM KaHanaM
Rx mmpuna momocer PY MI'g 200 >200 (amst KaXXI0T0 KaHaa HCIOIb3yeT MpeoOpa3oBaTelb YaCTOTHI € TTOIABICHHEM ITOMEX

OT 3€PKaJIbHOT'O KaHana)

BY u I14 ypoBHu Hacelenus Rx
10 OTHOUIEHHUIO KO BXOJY
AHTCHHBI

—35 nbm

Junamuyeckue psaast: 90 nb,
¢ ucnoibs3oBaduem 10 46,5 nb STC
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Pex. MC3-R M.1460-2

TABJINIIA 2 (npodonsicenue)

XapaKTepucTHKH Enununst Papap Ne 4 Papap Ne 5 Panap Ne 6
Rx B quanazone T4 MI'n Hopmansasiii u UL pexxumsr: 0,35 1,6 1,1 mpu 3 nb
Koauposannslii umnynsc: 1,3 3,4 mpu 20 n1b
12,1 pu 60 nb
BoluncieHue oTHOICHUS nb Hopmansnsiit/ae-UAL: 3 (2-ummnynbcHoe 10 (cxxatue umiyabea) + 9 (MHTETrpanus 11 (cxxatne uMITybCa)
YCHJICHUS K LIIyMY HaKOIUIEHHE BH/IE0) nmiyibca) = 19 ucnons3yercs 4-umnynscHas UL
Konuposanssit ummyisc: 11
UyBCTBUTENBHOCTH MOJIE3HOTO nbm HopmaibHblit pexxum: ypoBeHb nryma: —116 -105

CHUT'HaJIa WJIKM YPOBCHD IIIyMa
(HO OTHOIICHUIO KO BXOY
AHTCHHbI

KoaupoBaHHBIil UMITyJIbC: YPOBEHB IIyMa:
-110

CrocoOHOCTh MOJABICHHUS IIOMEX

2-UMITyJIbCHAs BUACOMHTETPALIUS
Perucrpanus FTC

PexxnM KoqUpOBaHMS UMITYJIBCOB (CHKATHS
HMITYJIECOB)

Koppensmus umiyasc-uMIryse
OTcnexuBaHue CTALIMOHAPHBIX IIeeH

BricTpas nepecTpoiika 4acTOThI

CkaTHe UMITyJIbCOB

[NonaBnenne GOKOBOTO JIETIECTKA
Crynenyatsie PRI ¢ mocneneTekTropHbIM
HHTETPUPOBAaHUEM

XKecrtko orpannunsaromas CFAR (6e3 ML)
wi STC (¢ UALT)

Kanan orcnexxuBanus HeoOpabOTaHHOTO
CHUTHama

Upe3BeI4aliHO HU3KHE OOKOBBIE JICTIECTKH
MIPUHUMAIOIIEH aHTEHHBI
Ipoune cxonusie ¢ pagapom Ne 5

[Tepuox ucronp3oBaHMs

1975 rox — no HacTosIIee BpeMs

1975 rox — mo Hacrosimee BpeMs

ITo3nuue 1980-e rons! — 10 HacTOsILEE BpeMs

@ B 6osbIIMHCTBE pesKUMOB paboThl pagapa Ne 4 MeKUMITYJIbCHBII MHTEPBAI, KaK M MUKOBAs MOIIHOCTb, yMEHBIIAETCS C BO3PACTAHUEM YTJIa CKAHUPOBAHHS.
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Bcee CIIpaBOYHBIC JAHHBIC Ta6J'II/II_[ 1 u2mo yriiaM, OIpeACTABJICHHBIC B Irpaaycax, OTHOCATCA K yIrjaM MECTa,
€CJIM HE YKa3aHO MHOEC.

2.1 KonkpeTHbIe XapakTepHCTHKHA

Pamaper Ne 1, Ne2, Noe3 u Ne4 BEINONHSIOT MEXaHWYECKOE CKAHMPOBAaHWE IO a3WUMYTy W YacTOTHOE
CKaHWpOBaHUe 1Mo yriy mMecta. M3 Hux, panapbl Ne 2 u Ne 4 00bIYHO BBIMOJHSIOT MOIIArOBOE CKAHUPOBAHUE
0 YTIIy MECTa BHYTPH Ka)I0TO HOBOTO UMIYJIbCA, T. K. KOKIBIH UMITYJIHC MOYXKHO Pa3felUTh Ha 9 CMEKHBIX
MOJBIMITYJIBCOB C MOLIArOBBIM U3MEHEHHUEM HECYIIEH YacTOTHI OT OJHOTO MOJIBIMITYJIbca K ApyroMy. Pamapst
No 2 m Ne 4 Taxxke comepkaT 9 mapayiebHBIX MPHUEMHBIX/00pabaTHIBAIONINX KaHAIOB (HE CUHTAas KaHasia
nojaByieHUsi OOKOBOro Jemectka). Kaxaplii kaHal mNpueMHUKa oOpalOaThIBaeT BO3BpATHBI CHTHAl OT
OTACTBHBIX JIyd4ed MO YIJIy MecTa, COOTBETCTBYIOUIMX OTAEIBHBIM MOJBIMITYJIECAM BHYTPH OIHOTO
WHTEpBajla MMITyJbca. B TaKOM peXuMe 3TH pafapbl MOTYT MpOcMaTpuBaTh okosno 5° (pagap Ne 2) wmum
okoJio 3° (pamap Ne 4) o yriry Mecra 3a OJJHO BpeMsI IMITyJThCa HITH BpeMs IPOXOXKIEHHUS CHTHAJIA OT pajapa
Tyma ¥ o0paTHO, c pazpemieHHeM oxomo 1,6° (pamap Ne 2) mmm 0,84° (pamap Ne 4). Dtu pamapsr
MPOCMATPUBAIOT pa3iuvHble S-rpanycHbie (pagap Ne 2) u 3-rpanycHbie (panap Ne 4) ceKTOpHI o yriry MecTta
3a COOTBETCTBYIOIIUC MCKUMITYJIbCHBIC MHTCPBAJIbI.

Pamaper Ne 1 u Ne 3 mepenaroT TOJABKO MO OJHOMY JIydy 3a OJUH HUMIIYJIbC, U COIAEPKAT TOJBKO OJIUH
MpUEMHBIN KaHan (He cuMTasl KaHaja IOJaBJICHUS OOKOBOTO JIeNecTka). B TeyeHme kakaoro WHTEpBaia
MMOBTOPEHUS UMITYJIbCa OHU MPOCMATPUBAIOT HOBBIN CEKTOP IO YIITy MECTa.

TpeOyemblii U3MEpHUTETHHBIN qUATa30H, ONPEACIAIONINA HHTEPBAI TIOBTOPEHUSI UMITYIHCOB, OOBIYHO BEIHK
Ha MaJbIX yriax MecCTa, HO YMEHBIIAeTCs MpH OONBIINX YTJIax MecTa, IOTOMY YTO OOJNBINON JalbHOCTH B
3TOM Cjy4ae COOTBETCTBYIOT HajarMoc(epHble BBICOTHI. [Ipy HamOOJBIIMX yriax MecTa MaKCHMallbHas
MOIIIHOCTh TEpeJavyd CUTHaJTa MOXKET OBITh YMEHBINICHA, T.K. 0ojee KOPOTKHE pacCTOSHUS TpeOyroT
MEHBIIIeH CpeqHe SHEpTHH ISl OOHApYKEHHS LEIH, a HMHTEHCUBHOCTH Tepefadd BO3pacTaeT Omaromaps
0oJiee KOPOTKOMY MHTEPBAIy MEXIy MMITyJibcaMu. B pagape Ne 2 yMeHbIIICHHE MaKCUMAaJIbHOW MOIHOCTH
nepelayd  MPOMCXOMUT 3a CueT O0eCTOYMBAHMS KOHEUHBIX W IMPOMEKYTOUHBIX YCTPOWCTB YCHIICHUS
MOIIIHOCTH, YMEHbBINAasi TaKUM 00pa3oM BO3JEHCTBHE BHICOKOTO HAIPSDKEHWS U TMONydass Ooyiee YHCTBIN
criekTp m3nydeHus. B pamapax Nel m Ne 3 MomHOCTR mepemadym OCTaeTCsl BBICOKON BIUIOTH JO YTJIOB,
PaBHBIX MPUOIM3UTENHHO 35° U YMEHBIIIAETCS TIPH JATbHEHIIIEM YBEIIMYSHUH yTiia MEeCTa, KaKk eCTECTBEHHOE
CJICJICTBHE 3aBUCUMOCTH KO3 (HUIIMECHTA YCUIICHUS OT YaCTOThl B KOHEYHOM YCHIIMTEIIE.

NMnynbcHO-4acTOTHBIE TMOCHenoBaTeabHOCTH pagapoB Ne2 u Ne4 1OBOJBHO CHUJIBHO OTJIMYAIOTCA U
SBJISIIOTCS. JIOCTATOYHO CIOXHBIMH. Hampumep, B HOpMalbHOM pexuMe paboThl pazapa Ne 2, kaxmgoe
3aKOHYCHHOE CKaHUpPOBaHUE (pa3BepTKa) MO YIUIy MECTa COMSPXKHUT 18 UMITYyJIbCOB Tepenadu, U3 KOTOPBIX
KB COCTOUT U3 9 MOJBIMITYJIBCOB C MOIIATOBO MEHsoMIEHCs yacToTod. OnopHas 9acToTa KaKIAoro U3
18 umnynbcoB paznuyaercs, 4ToObl BHECTH CBOM BKIaA B 3(PQEKT CKaHUPOBAHUS, 34 MCKIIOUECHHEM
3 UMITyJIBCOB, YbHM YaCTOTHI COBIAAAIOT ¢ APYyruMH Tpems. B S-rpamycubix pexxumax WL rpymmst 3 unm
4 UIEHTUYHBIX UMITYJIbCOB, Pa3/I€JICHHBIX OJMHAKOBBIMU WHTEpPBaJaMM, M3Iy4aroTCsl Ha yrjiax MecTa, He
MpeBBIIIaIMmUX 5°, 1 nepemexarorcsa 15 nenepuoanunsiMu (He-UALL) nmmynbcaMu, U3aydaeMbIMH Ha BCEX
yriax MecTa, BIUIOTh OO 45° B KaXIOM 3aKOHYCHHOM CKaHMPOBAaHMM IO Yriy MecTa. B OonbiimHCTBE
PEXUMOB pabOTHI JIyuH, CBSI3aHHBIE CO BCEMH IMOJABIMITYJIbcaMu, B 18 mim OoJee MMITyJIbcax, KOTOPBIE
COCTaBJSIIOT CKaHUPOBaHME II0 YIJIy MeCTa, NEPEKpPBhIBAIOTCS IO a3uMyTy, I[OTOMY YTO AaHTEHHa
MTOBOPAYMBAETCS 33 BPEMsI UMITyJIbCa Ha BEIMYMHY, MEHBIIYI0, yeM mupuHa jy4da (1,5°). Takum oOpazom,
OTpPa)KEHHBIA CUTHAN LENH, PUHAAISKAIINN OHOMY U3 MOJBIMITYJIECOB, IIEPEKPHIBAETCA KaK 110 a3UMYTY,
TaKk " 0 Yy MECTa BO3BPaTHBIMH CHTHAJIAMU HECKOJBKUX JIPYIMX MOJBIMITYJbCOB. Koppemsamus "myd-k-
nyay" ¥ "HMITyJIBC-K-HUMITYJIbCY" MEXy 3TUMH MEPEKPHIBAIOLIIMICS OTPAXEHUSIMH MMOMOTAaeT YMEHBIINTh
YPOBEHb JIOKHBIX IIeJiei MO OTHOLICHHIO K LIyMy M JIOOMTbCA HAAEKHOTO IONYYEHUS METKH Leld B
MPUCYTCTBUH ACUHXPOHHBIX UMITYJIBCHBIX TIOMEX.

B Tabnunax copmepikarcs pacueTHbIe 3HAUCHHS JUISI CPEAHUX WHTEPBAJIOB MEXIY MOJHBIMH HMITYJIbCAMHU,
mrydaeMbiMu pagapamu Ne 2. Ne 3 i Ne 4 kKoTOphIe U3ITydaroTcs 1Mo Topu3oHTy (pamap Ne 3) wim comepkar
XOTs1 ObI OJJMH MOJBIMITYJIbC YPOBHsI ropu3oHTa (pazapbl Ne 2 u Ne 4) npogomKUTeabHOCTBIO 3 min 3,3 MKC.
Pacdersl yuuThIBalOT TOT (JakT, 4TO B HEKOTOpPHIX pexknmax pabora WMLl Ha KOPOTKUX PaCCTOSHHAX
MIpepHIBACTCS APYTUMH OMNEPALUIMHU B pexuMe JNanbHero AeiictBus. [lpu 11060t onmopHOH 9acToTe TOIBKO
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OIWH U3 MOABIMITYJIBCOB MOKCT MOMACTh B IOJIOCY IMPOIYCKaHUA APYTUX CUCTCM, T. K. 4aCTOTa MOIIaroBoO
pacnpeaciieHa MEXay MOAbIMITYJIbCAMU. B nmro6om ClIydac, IBa CMCKHBIX UMITYJIbCa MPOU3BEAYT IIPUMEPHO
TO K€ BO3ACHCTBHE HA IIPUEMHHUK, 9YTO 1 OJJUH.

Pamaper Ne5 u Ne 6 He HCHONB3YIOT YacTOTHOe cKaHupoBaHMe. OIHAKO OHU Bce K€ (QOPMUPYIOT
MHOTOYHCIICHHbIE OIHOBPEMCHHBIE INPHHHMAeMble Jy9d M HMEIOT 6 MapaulenbHBIX (OIXHOBPEMEHHBIX)
NPUHAMAIONINX KAaHAJIOB, KaKABIH M3 KOTOPBHIX ITOKPBIBAET OINPEAEIECHHBIH CEKTOp yria Mecra. Tak Kak
YaCTOTHOE CKaHWPOBaHHUE OTCYTCTBYET, OHHM CIIOCOOHBI HabironaTh 10001 pailoH MPOCTpaHCTBA Ha JIOO0H
W3 MHOTOUYHUCIICHHBIX YacTOT, MPEICTABICHHBIX B X pabouem auanazone mupuaoi 200 MI'. daktuueckn
3TH pajiapbl MOTYT BECTH HaOIIOJEHUE, OBICTPO MEPEKIIoYasich C OJHOI YacTOTHI Ha Jpyryio. B pexmnmax,
ommuHbIX oT WMJIL], oHM MOTyT mepenphruBaTh Ha JIIOOYI0 M3 JAaHHBIX YacTOT Iepel KaKIbIM HOBBIM
umnynscoM. B pexume W/IL] oHM MOTYT MEHSTH 4acTOTy yepe3 Kaxkiaple 12 mMIyibcoB (B ciaydae pajgapa
Ne 5) nnm wepes xkaxpie 4 umiynbea (B ciaydae pagapa Ne 6). B mensx ucrmonb30BaHUsS 3TOH OCOOCHHOCTH B
HUX MPUCYTCTBYET BO3MOXHOCTH MPOCMOTpPa, C TIOMOIIBI0 KOTOPOH MOXKHO OHPENEIUTh CTETeHb
pacnpocTpaHeHusi (IPOHUKHOBEHHsI) CHUTHAJIa HA MECTHOCTH, Ha KaXJOW MOCenlaeMoi 4acToTe U 3aTeM
3alucaTh pe3yabTaT B MaMsTh.

Crnenuduynas ¢opma BOJHBI CXAaTHS HMITYJIbCOB, HCHOJIb3yeMas pagapoM Ne 4, He MOKET OBITH CTPOTO
ompezenena. OgHako u3 TOro (hakTa, YTO CTENEHb C)KAaTHsA YCTaHOBIeHa paBHOU 13 m Qopma BoHEI
KOJMPOBaHa, pa3yMHO MPHHATH, YTOOBI st (POPMBI BOJHBI MCHONB30Baics Oudasneiii kon bapkepa. s
JUIUHBI 13 cyliecTByeT TOJABKO OJMH TaKOU KOJ.

OTcnexxuBaHUE CTALMOHAPHBIX LEJIEH WM yCTpaHSIoLIEee CBOMCTBO pajapa Ne 4, M3BECTHOE TaK K€, Kak
KapTa MEIIAaIIUX HMITYyJIbCOB, — 3TO alTOPUTM, 00pabaThIBAIOIIMK pEe3yJIbTaThl BBIYMCICHUH, KOTOPBIHA
YCTaHaBIUBAET YHCIO OOHAPYKEHUH, MPOUCIIEANINX B KO0 00iacTy "a3uMyT/qalbHOCTE/yToN MecTa" B
HenaBHeM mponuioM. C KaKAbIM HOBBIM OOHApy>KEHHEM 3TO YHCJIO BO3PAcTaeT, IpU HEPe3yIbTaTUBHOM
00CIle/IoOBaHUM KaKoW-TMOO 00JacTH, TO YMCIIO, COTJIACHO YCTAHOBJICHHBIM TpaBuiaM, yOwiBaeT. Ecim
YHCI0 OOHAPY)KEHHI B JAaHHOM palioHe HAYWHAET MPEBHIIATH ONpeeSICHHOE IOPOTOBOE 3HAYCHUE, OHO HE
NPEOBABISIETCS. ONEPAaTOPY W HE UCIOJB3YeTCs A APYIHX Lelnei, T. K. BeJIMKa BEPOSITHOCTh, YTO OHO Ha
CaMOM Jielie ABJISIETCS Pe3yIbTaTOM MECTHOTO MELIAIOIIETo HIyMa.

U3-3a cymecTBOBaHHS MHOXECTBA PEKHUMOB PalOTHI, JJIsI STHX pajapoB TPYJIHO OIPEIEIUTh YpOBEHBb
YyBCTBUTEJIIBHOCTH  OOHApYKEHUS  KOJMYECTBEHHO  HEABYCMBICIEHHO TOYHO. UyBCTBHTEIBHOCTH
OoOHapyXeHHsl JOJDKHA OLIEHUBATHCS IO pe3yibTaTaM BBIYMCICHHH, B KOTOPBIX YYTEHO 3HAUYEHHUE ILIyMa,
nopsinka 4-5 1b 11 COBpeMEHHBIX pajapoB, XOTs Oojiee paHHHE pajapbl, HampuMmep, Tuma 1, BEposITHO,
obnaganu 6onpmuM mrymoMm. st pagapa Ne 6 4yBCTBUTENIBHOCTH OOHAPY>KEHHS yCTaHABIMBAETCS TOUHO.

PanapHbie mepenaT4MKy, WCMONB3YIONIME YCTPOWCTBA C IMEPEKPEIIMBAIOIIMMUCS TONSMH, TaKWe, Kak B
pamapax Ne 2 u No 4, UCITyCKalOT ITUPOKOIIOJIOCHBIN IITyM JTIOBOJIBHO OOJBINION BETUYHMHBI, TAKOH Ke, KaK U
pazapbel, HCHOJL3YIONIME TEHEPATOPHl MOIIHOCTH C TEPEKPENIUBAIONIUMUCSA TOJSIMH  (MAarHETPOHBI).
Onpenenenre 3TOM BEITUUYUHBI BEIXOAUT 32 paMKH 1aHHON PexoMenanuu.

2.2 XapakTepHCTHKH, MPeCTABJSIONINE 0CO0CHHBII HHTepec

B3auMmoneiicTBus, BKIIOYAIOIIME M3JIYy4YEHHS PATUOIOKALMOHHBIX pPagapoB M MpPHEM 3TUX CUTHAJIOB
pazapaMu paguoOHABUIAllUK, NMPEICTABISAIOT OOJIBIIMN MHTEPEC, YeM B3aMMOJCHCTBUS MPOTHUBOIOJIOKHOIO
THIA. JTO OOBSICHSAETCS TEM, YTO Pajapbl PaauoIOKaluy, paboTalonue B JaHHOHN M0JI0Ce YacTOT, OOBIYHO
UMEIOT IIUPOKHHA HA0Op BO3MOXHOCTEH M30€kaTh BO3ACHUCTBHS MOMEX TOrO THIA, KOTOPBIA CO3IAIOT
MOpCKHE HaBUTALMOHHBIE pajapbl. bbUIO yCTaHOBIEHO, YTO HECYIIUE YaCTOThl MOPCKUX HaBUTALMOHHBIX
pazapoB, paboTalIMX B JAaHHOW IIOJIOCE YacTOT, 3a I[OCIEJHME HECKOJbKO JAECATHICTUH
CKOHIICHTPHPOBAINCh TOYTH TONHOCThIO B paione ™exay 3020 u 3080 MI'm. Takum oOpaszom,
MpeacTaBisieT HHTepec TOT GakT, yTo pagapsl paguoiokanuu Ne 1, Ne 2 u Ne 3, koTopbie Takxke paboTaioT B
YCIIOBUSIX MOpS, M3JIy4alroT CBOM TOPU3OHTAJbHBIC JIyYd IMOYTH MOJHOCTBIO B JAHHOM CIEKTpPalbHOMN
oOyactu. Bee Tpu 3THX pajiapa MCIoNb3yI0T aHTEHHBI ¢ PErYJIMPYyeMOii 1o yriTy Mecta yactoToil. [Tockombky
3TH pafapbl SBISIOTCS CYIOBBIMH, OHM JOJDKHBI KOMIIGHCHPOBAThH IOBeJAeHHE Kopalis (OOpTOBYIO H
KWJIEBYIO KauKy) C IOMOLIbIO MPUCTIOCAONMBAIOMIErOCs K 3TOMY IOBEICHHIO M3MEHEHHUs 4acToThl. Kak
CIIEICTBHE, TOYHAs YacTOTa, C KOTOPOH TeHEpUpyeTCs WX TOPH3OHTAIBHOE H3ITyueHHe, BBIHY)KIEHA
MEHSATBCS, TIOCKONBbKY KOpaOih HCHBITHIBAET OOPTOBYI0 M KWJIEBYIO KadKy, W TIOCKOJBKY AaHTEHHA
MEXaHUUYECKH MOBOPAYMBACTCS I 00ECTIEUEHHUS a3UMYTaIbHOTO CKaHUPOBaHUS. TeM HEe MEeHee LIEHTPOH]
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YaCTOTHOTO PaCIpeIeNICHHs, COOTBETCTBYIOIIETO TOPU30HTAIBHOMY H3JIYYCHHUIO, JICKUT OYCHBb OJIM3KO K
gactote 3050 MI', KoTOpasi B TO K€ BpeMs SBJISETCS IIEHTPOHUIOM paclpe/IeICHIs YaCTOT HaBUTAIIHOHHBIX
pamapoB. TakmMm o00pazoMm, TOPHM3OHTAIBFHOE H3IIyYEHHE CYIOBBIX pajapoB, OMUCAHHBIX B Tabmwme 1,
COCPEIOTOYCHO B UJTU PSIJIOM C YACTOTHBIM AUANa30HOM HABUTAIIMOHHBIX PaIapoB.

OucHb BaXXHO, YTO BC€ TpU OTH CYHOBBIX paAHOJIOKATOPa HCHOJIB3YIOT I'OPU3OHTAJIBbHYIO ITOJIIpU3alulo,
KOTOpas ABJIACTCA npeoGnaz[anmHM BUIOM NOJIApU3alluH, UCIIOJIB3yEMbIM HAaBUTI'allUOHHBIMU paJgapaMu B
TCUCHHUE MOCICIHUX JICCATUIICTUI.

Takke 3acmyXuBaeT YHNOMHHAHHUS, YTO MaKCHMajbHAasi MOIIHOCTh TNEpeqayd HEKOTOPHIX HMIIYJIbCOB
nocturaercst paanonokatopamu Ne 1, Noe 2, No 3 u Ne 4, xorga ux JIydd HaIlpaBlIeHbl TOPH30HTAIBHO, KaK
MTOKA3bIBAIOT 3HAUEHUS, IPHBEIeHHBIC B Tabmumax 1 u 2.

Takum 06pa30M, YCJi0BUs, KOTOPLIC npeoGnaﬂaﬂH IOCJICAHHUE HCCKOJIBKO IleCHTPIJ'ICTPIﬁ, IpUBCJIN K
MaKCUMAJIBHOMY BO3pPAaCTaHWIO BO3MOXXHOCTH COCIUHCHUSA NOMEX CYAOBBIX PAaJUOJJOKAIMOHHBIX palapoB
YKa3aHHBIX THUIIOB U IIOMEX OOBIYHBIX MOPCKHX HaBUT'allUOHHBIX pagapoOB. Ecmm CYHIECTBYIOT KaKue-JIuo0
Ha6J'IIOIleHI/IH B TCUCHUEC HCCKOJIBKHUX ITOCICIHUX I[CC)ITHJ'ICTPIfI, Kacarommecs nNoMex paruOHaBUTAITMOHHBIM
pagapaM, OTHOCUMBIM K 3TUM PAAHUOJIOKATOpaM, UX NEPEHOC NOJIKECH PaCCMaTPUBATHCA B 3TOM KOHTCKCTE.

Pagap Ne 6 mpuHIMNmansHO oTiimyaercs oT paaapa Ne 5 Gmarogapst MCIIONB30BaHUIO aHTEHHBI C TUIOCKOU
PEIIETKONH €O CBEpXHU3KUMH OOKOBBIMH JICNIECTKAMH B OTIMYHE OT 3€pKAIBbHOW aHTeHHBI pamapa No 5.
CBepxHH3KHE JICTIECTKH B JIAHHOM cJIydae IOJIyYeHbBI, BO3MOKHO, OTYACTH, Onaronapsi ToMy (Qakrty, 4To,
XOTSI HAa NMPUEMHHUK aHTCHHBI IOCTYIAeT MHOXECTBO JIy4eH, 3JIEKTPOHHOE YNPaBJICHHE MU OTCYTCTBYET.
[TosTOoMy Ha BO30y’KAeHHE pEIIETKH HE BIMsIET pa3OMeHue Ha rpymisl (asoBpaiiareseil WM yxyAlleHue,
MPOUCXOAAIICS, KOI'Ja YIIPABJICHUEC IIO0JOKCHUCM JUarpaMMbl HAIPABJICHHOCTU AHTCHHBI IMPOUCXOJUT
JaJIeKo OT PAaBHOCUTHAIBHOI'O HANIPABIICHUS MJIX HOPMaU

3 PaGoune xapaKkTepHCTHKH He METEOPOJIOTHYECKHX CHCTEM PATHOTOKAIIMH

Panuonokatopbl B 3TOH IMOJIOCE YACTOT TOpa3jo MEHEe MHOTOYMCICHHBI, YeM MOPCKHE HaBHTAllHOHHBIC
pamapel B 3TOH mojioce 4acToT. [1ouTu Kaknblid Kopalib, MMEIOUIHH BOJAOW3MEIICHHE, MPEBHIIIAOIICE
3000 ToHH, HeceT HaBHTAIIMOHHBIN pajap, padOTaIOIHIA B ATOH ITOJIOCE YaCTOT.

CunTaercs, 4TO CyJIOBBI€ PaJHOJIOKATOPBI, OMMCAHHBIE 37€Ch, pabOTAIOT MOYTH BCETAa, Koraa Kopalib
HaxonuTcs B yTH. [log Hanbosee yacTo MCMONb3yeMbIMU PEXUMAaMH TIOAPa3yMEBAIOTCS PEKUMBI, JIAIOIINE
OOJIBLIYI0 BO3MOXKHOCTH 0030pa IO BEPTHKAIM M TOPU30HTAIM. TakuM o00pa3oM, HCHOJIb30BaHHE
HOpMaJIbHOTO pexuma panapos Ne 2 u Ne 4 caMOOUYEBHIIHO, B TO BPEMs KaK PEXXHUMY MX PabOTHI C BHICOKUM
yriaoM o030pa COOTBETCTBYET MEPBUYHBIN peKuUM paboTel pamapa Ne 3. PexuMbl, MOKpBIBAIOIIHE
OTpaHWYEHHBIE CEKTOPHI IO BHICOTE, Takue, kKak burn-thru u chirp-thru, 0OBIYHO OCTaBISAIOTCS IS OCOOBIX
0OCTOSITENIBCTB, U 1aXKe 3TH PEKUMBI MOTYT HCIIOJIB30BATHCS TOJIBKO B Y3KHX a3MMYTAJIBHBIX CEKTOpax, B TO
BpeMs Kak paboTa ¢ HauOOJIBIIMMHU YTJaMH MECTa BBIMOJIHSAETCS B OCTAJIbHBIX a3MMYTAIBHBIX CEKTOpax.
Pexxumbr ML mpenmosiaraeTcst HMCIMOJB30BaTh TOJNBKO B COOTBETCTBYIOIIUX YCIOBHUSIX, TaKHX, Kak
LITOPMOBOE MOPE WM OJIM30CTH CYIIH.

Or PAaaAUOIOKATOPOB CYXOIYTHOT'O 6a3I/Ip0BaHI/I$I OXXHNIaCTCA pa60Ta B T€UCHHE HEOOJNBIIOW YacTH CYTOK, 3a
HUCKIIFOYCHUEM HCEKOTOPBIX obacreit IIPUMCHCHUA. HckaroueHne COCTaBIISIOT Cjlydyau, Korjga OHH
HCIOJIB3YKOTCA B LCJIAX HaBUTALIUU. Paﬂapm trna Ne 5 00bIYHO pa60Ta}0T Ha (1)I/IKCI/Ip0BaHHLIX qacToTax, 3a
HUCKIIFOYCHUEM HCKOTOPBIX 0COOBIX 0OCTOSATENBCTB.

4 HeMeTeopo.HoqueCKne PAAUNOJOKAIIMOHHBIC CUCTEMBI 6y2]yl]161"0

B 00mux yeprax, pajaroioKaTopbl, KOTOPbIE MOTYT OBITh pa3paboTaHbl B OYIyIeM Jjis pabOThl B MOJIOCE
gactoT 2900-3100 MI'1, OyayT, Kak 0)KHaeTCs, TOXOAUTH HA OIMCAHHBIE HIKE.

Bynymme pagnonokaTopel, Kak oxumaercs, OyayT obnanaTh, IO KpailHel Mepe, Tako ke THOKOCTBIO, Kak
y>K€ OIMCaHHbBIE BBIIIE, BKIOYAs CIOCOOHOCTH paboTaTh MO-Pa3sHOMY B Pa3IMYHBIX CEKTOpPaxX MO a3UMYTY H
0 YTIIy MecCTa.
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HmeeT CcMBICT NPEANONIOKUTh, YTO HEKOTOphIe Oymymue KOHCTPYKIMH OyIyT CTPEeMHUTBCS 00JajaTh
CIOCOOHOCTHIO K paboTe B AHMarma3one, gaeko mnpesbimatomemM 3100 MI.

Oxupmaercs, 4To OHH OYIyT WMETh AaHTCHHBbIE PEIMIETKH C O3JCKTPOHHBIM YIPaBICHUEM, Kak Yy
cymectByronmx pagapoB NeNe 1-4. OmHako CErofHsIIHUE TEXHOJOTMH JCNAloT (ha30BOC YIpaBIICHUE
pealbHOH ¥ TPHBICKATEIBHON aJbTEPHATHBONH YAaCTOTHOMY YIPAaBJICHWIO, a MHOTOYHCIICHHBIC
PaInoNIOKATOPBI, CO3aHHBIC B TIOCIICAHNE TOMBI U1 PabOTHl B APYTHX JHANa30HaX, HCIONb3YyIT (ha3oBoe
yIpaBiICHHE KaK 1O a3uMyTy, TaK M 10 yIJIy MecTa. B OTIMYKMeE OT YacTOTHOTO YHpaBICHHs, pamapbl C
(a30BbIM yIPaBJICHUEM CIIOCOOHBI YNPaBIATH JYy4OM HE3aBHCUMO OT 4YacTOThl. [lomMumo npyrux
MPEUMYIIIECTB, 3TO IA€T BO3MOXHOCTb OOJIETYUTh COBMECTUMOCThH B MEHSIFOIIIUXCS YCIIOBHSX.

HekoTopsie u3 paanonokaTtopoB OyAyIIEeTo, Kak OXHUAAETCs, OyIyT UMETh CPEAHIOI0 MOIITHOCTE, 10 KpaiHen
Mepe, He MEHBINYI0, YeM OmNHcaHHble 37ech. OIHAKO Pa3syMHO OKHAATh, YTO KOHCTPYKTOPBI OyIyHIMX
pamapoB, pabOTaIOMKMX B MAHHOW IIOJIOCE YaCTOT, MOCTAPAIOTCS YMEHBIIHUTHh IMOMEXH IMTUPOKOIOIOCHOTO
IIyMa TI0O CPaBHEHHIO C COBPEMEHHBIMH pajgapaMi, HCIIONb3YIONUMI BaKyyMHBIE YCTPOHCTBA CO
CKPELIMBAIOUIMMHUCS MOJSIMHU. DTO YMEHbILICHHE IIyMa OyJeT JOCTHraThCsi B HEKOTOPHIX HOBBIX JIOKATOPaX
Onmaronmapsi WCIOJNB30BAaHHUIO  TOJYIPOBOJHUKOBBIX CHCTEM IlepelaTduuk/aHTeHHa. B aToM ciyuae
KO3 (UITUEHT MOIIHOCTH Tiepeaun OyIeT BBIIIe, YeM B COBPEMEHHBIX PaJapHBIX JIAMITOBBIX TIepeaaTInKax,
a IMITYJIbCHI OYAyT JUTMHHEE.

5 Texnuyeckne u padoune XapaKTePUCTHKH CYAOBbIX PAaIHOHABUIAIMOHHBIX CHCTEM B I10JI0CE
qactoTt 2900-3100 MTI'1i?

XapaKTEepUCTUKH THIUYHBIX CYIOBBIX PaJapoB PaJHOHABHIAIINH MPEJICTABICHEI B Ta0nmuuax 3 u 4.

XapakTEepUCTUKH MOPCKUX paJMOHABUTAIIMOHHBIX MAasKOB, HEKOTOPBIE M3 KOTOPHIX paboTaloT B IoJioce
gactoT 2900-3100 MI'1, conepxkarcs B Pekomenganmn MC3-R M.824.

B Tabmuue 3 mpuBOAATCS AaHHBIE O MOIIHOCTH TEPEJATYHUKOB M KOJIMYECTBE CYAOBBIX PajgapoB s
MexayHapogHoit Mopckoii opranuzanuu (MMO).

TABJIMLA 3
KopabenbHble pagapbl paaiHOHABUTALUA
Karteropus pagapa ITukoBast MOIIHOCTH KoanuecTBo Beero
MO u prI60I0BCTBO <75 >300 000

XapakTepUCTHKH pajapa, BIUsomue Ha 3QpQeKTHBHOCTD CIIEKTpa U3ITyUeHHS, BKIIIOYast KPUTEPUH 3aLIHUTHI,
NPEACTABISIIOT COOOM XapakTepUCTUKH, KOTOPbIE CBS3aHBl C AHTEHHOM WM NPHUEMHUKOM/IIEPEAATIYHKOM
panapa. B Gomnbiieit yactu pagapos, ucrosszyeMbix MMO, nprMEHSIOTCS 1IeJIEBbIE aHTEHHbIE PELIETKH.

TexHuueckne XapakTepUCTHKH s panapoB kareropuum HMMO, mpuBenensl B Tabmuue 4. Jnama3oH
3HAUEHUH KaKION U3 XapaKTEPUCTHK 334a€TCs MAKCUMAIIBHBIM 1 MUHUMAaJIbHBIM 3HAYEHUSIMHU.

2 XapaKkTepHCTHKH (UKCHPOBAHHBIX MOPCKHX TIPaXIAaHCKHX paJapoB, HCHONb3yeMbIX, HAIPHMEp, CIyXOaMu
ynpaBnenusi jaBmwkeHueM cyaoB (VTS), He paccMmarpuBaroTCsi, IOCKOJIBKY 3aBHUCIT OT KOHKPETHOTO
MECTOIOJIO0XEHUS W BBHINOJIHAEMBIX (DYHKIWH, TaKWX KaK HAOJIOAECHWE 3a MPHUOPEKHBIM IUIABAHHUEM CYIOB U HX
IIPOXOJIOM B T'aBaHb.


http://www.itu.int/rec/R-REC-M.824/en

Pex. MC3-R M.1460-2

TABJIULIA 4

Mopckue pagapsl pagnonapurannu (Kateropuu UMO, Bkiiouasi ppi60JI0BCTBO)
IepenaTunk/MpUeMHUK — THNMHYHBIE XaPAKTEPUCTHKH

2900-3 100 MTI'n
XapakTepucTuku EauHunb1
Makcumym | MuHuMym
Anmenna (0na npuema/nepedauu):
Tun aHTeHHBI BonHoBOHO-11IEEBAs
permeTka
BricoTa moaseca aHTEHHBI Kax npasuino, 10-50 m
B 3aBUCUMOCTH
0T 000py/I0BaHUS CYIHA
Tun nquarpaMMbl HaNPaBICHHOCTH AHTCHHBI Beepnblit my4
[Nonsprzanus aHTCHHBI lopuzonTanpHas
upwuna myya (go —3 nb)
ITo ropuzoHTaNH Tpajychbl 4,0 1,0
[o BepTHKamM Tpagychl 30,0 24,0
OcnabieHne OOKOBOTO JIETIECTKA b
B mpenenax £10° Ipajychl 28 23
Bue npenenos +10° rpanycsl 32 31
VYcunenne b 28 26
CKOpOCTh BpallCHUS 00./MUH. 60 20
Ilepedamyux:
BrixogHOE ycTpoiicTBO Maruerpox
Monaynauus NmnynbscHas
MakcuMalbHbIHA pabouuil UK 75%x 10
Bpewms Hapactanus/criaa UMITyJIbCa MKC 0,015/0,067
ITukoBast MOITHOCTh kBT 75 30
YacroTa MTI'nt 3080 3020
JnutensHocth uMiysibeal® MKC 1,2 0,05
YacToTa oBTOpeHHs uMITybcoB) I 4000 375
Ilupuna nonocel PU-u3inydyeHus Ha ypoBHIX: MI'u JUJISL CAMOT0 KOPOTKOTO
AMITyJIbCa
-3 nb 8
—20 nb 43
Ilpuemnux:
IIpomexxyrounas uactota IT4 MI'q 60 45
IIupuna nonoce! IT4 MI'u
Koportkuit ummyisc 28 6
CpeTHuiA/ [IMHHBIA HMITYJTBCBI 6 2,5
MuHUMaTBHBINA Pa3TUIUMBIA CUTHAI nbm -126
3HayeHUE myma b 8,5 3

() TIpu UCTONB30BAHUM JaHHOH TaGJMULbI ISl BHIYUCIICHUS CPEIHENH MOIIHOCTH CEAyeT y4UThIBAT,
YTO MaKCHUMaJlbHasi 4acToTa MOBTOPEHMs] MMIyJbCa CBSI3aHa C MHUHMMAJIbHOM JJIMTENHbHOCTHIO
UMIYJbCa ¥ HA00OPOT.
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KpaTkoe onncanne GpyHKIMi MOPCKOro HABUTAMOHHOTO paxapa Ne 3B

Pagapa Ne 3B — 310 pamap ¢ HOIYNMpPOBOJAHUKOBBIM BBIXOJHBIM YCTPOHCTBOM, COOTBETCTBYIOIIMIA B YacTH
MIPOEKTHOTO PEIICHUS MHHAMAJIBHBIM 3KCILTyaTallMOHHBIM TexHH4deckuM TpeboBanmsiM UMO u IEC 62388
(KopaGenbHblit panap). Pagap obnanaet psaoM BaKHBIX XapaKTePUCTHK:

- ynpasisiemslii PU criektp, coorBercTByromuil HopMam MCD 1 MMEIOLNI 4acTOTHOE pa3HECceHUe
Ha § Pa3IMYHBIX PagUOYacTOT MEpeNayvu KaKIbli, ¢ HeTUHeHHbIMU uMmIyiascaMu JIUM mupuHoii
20 MTI'm;

- AJid BOCCTAHOBJICHUS PA3pCIICHUA IO HAJTbHOCTU HNPUMCHACTCSA JIMHEHHO-4aCTOTHAS MOAYJIAIUA
" C)KAaTUC UMITYJILCOB;

— UQpoBoii criocod GopMUPOBaHUS PaAHMOCUTHATIOB Paaapa;

- HOJIYIPOBOAHUKOBBIN IIEpEJaTUNK, B KOTOPOM BMECTO MAarHETPOHA MCIIOIb3YIOTCS TPAH3UCTOPHI;

- KOT'€pEHTHBIE NMepPeNaTUNK U IPUEMHUK;

— NPUCYTCTBHE LIENH ONpEeAessieTCs] MU MoMoIIy nrupoBoli 06pabOTKK CUTHANA C MCIIOIb30BAHUEM
00pabOTKH MO IOTIEPOBCKOM YaCTOTE U TIepeMeHHOro nmoporosoro 3uadeHus CFAR;

— pa3Mep aHTEHHBI B JUIMHY COCTABIISIET 3,9 M, IIMPUHA JIy4a [10 TOPUZOHTAIIN MEHee 2°;

— M30MPaTEeIbHOCTD IO YACTOTE OBTOPEHHUS UMITYJIbCOB,;

— MPUMEHEHUE METOJIOB 00pa0OTKH JOIICPOBCKUX CUTHAJIOB;

— MUKOBast MOITHOCTH cocTaBisieT 200 Bt, MuaMMaIbHast MOIIHOCTE cocTaBisieT 170 BT mpu pabodyem
mukie 13%;

— B padape UCHONB3YIOTCA TpPU Kalapa Iepelaud HMIYJIbCOB C KOPOTKMMH HMITyJIbCaMH,
00ecreYnBaIMMI MUHUMANBHBIN pannyc aeiictBus 30 M, a UMITYJIbCHl CpemHEH W OONBIION
JUIUTEIBHOCTH O0ECTIeUnBAIOT XapPAKTEPUCTUKH OOHapyxeHus. Pamgap HcCHONb3yeT HECKOJIBKO
KaJpoB Uil OOHApYKEHUS LIeNX B IIpeiesiax MINPHHBI J1yda aHTCHHBI,

- 00paboTKa CHTHAJIOB, 00ECIIeUNBAIOIIAs 3AIIUTY OT MHOTOKPAaTHO OTPa)KEHHBIX CUTHAJIOB, KOTOPHIC
CO3JalOTCSI B pe3yjbTaTe sIBJICHHUS IOTOJAHOW WHBEPCHUH, 4YTO TapaHTUPYET PETUCTPAIHIO
HPAaBUIILHOTO PACCTOSIHUS JI0 LICIH;

- 3(1)(1)GKTHBHOG O6Hapy>l(€HI/I€ U TIOJABJICHHUC TIOMCX, BO3HUKANOMIUX H3-3a OTPAXKCHUA BOJH OT
AO0XIA 1 TOBEPXHOCTU MOPA;

— pasMep sSYEHKU IPpU ONPEACIICHUH NaJbHOCTH JACUCTBHS pajapa, NOLJIEPKMBAEMBIA 10 BCEMY
WHCTPYMEHTAIBHOMY PanyCy IEeHCTBUS;

— PEKUM MMOHMKEHHOT'O SHEPrONOTPeOICHHS.

IIpunoxenue 2

Kpurtepuu 3ammThl 1J151 pagapos

BrusHue mMpOKOIONIOCHON HENpPephIBHOM NIyMOMOM0OHON MNOMEXH IITyMOBOTO THIA Ha CHI)KEHHE
YyBCTBHUTEJILHOCTH IpUEMa sl pagapoB paJnOONpeACICHUs TPEACKa3yeMO 3aBUCUT OT €€ MHTEHCHUBHOCTH.
B m060oM azuMyTanbHOM CEKTOpe, TIe HPOSBISETCS 3Ta MOMEXa, CHEKTpalbHash TIIOTHOCTh €€ MOIIHOCTH
MOJET, C pa3yMHBIM NPHOIMKEHUEM, MTPOCTO CYMMHUPOBATHCS CO CIEKTPAIBHOW TUIOTHOCTBIO TEIUIOBOTO
nymMa mpueMHHKa pajapa. Eciu, B OTCYTCTBHE TOMEXH, 0003HAYUTH CIEKTPAIbHYIO TUIOTHOCTH HIyMa
npueMHHKa Kak No, a Takylo ke IUIOTHOCTb Ul IIyMOBOH MOMEXHM Kak lo, TO CHeKTpajibHas IUIOTHOCTh
3¢ GEKTUBHOM MOLTHOCTH IIyMa BBIpaxkaeTcsi mpocTo Kak lo + No. Bozpactanue ypoBHs 3T0r0 3¢)(heKTHBHOTO
myma cBeie | 1b mpuBeneT K 3HAUYUTENbHOMY YXYALICHHIO, SKBUBAaJICHTHOMY YMEHBLICHHIO JajJbHOCTH
obHapykeHus: npumepHo Ha 6%. Takoe xe yBenmdenue coorBerctByer oTHomeHuto (I + N)/N, paBHoMy
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1,26, unu otHomenuto /N, paBHOMy mpumepHo —6 1b. D10 mpencraBisier coOOH TEPIUMBIA CyMMapHbIi
3¢ deKT BO3AEHCTBUS MHOTOYHUCICHHBIX HCTOYHHKOB MOMEX; MOMYCTHMOE 3HavyeHue orHomenus |/N mms
KaXI0T0 MCTOYHMKA IIOMEX 3aBUCHUT OT KOJIMYECTBA MCTOYHUKOB IIOMEX, MX Pa3MEPOB M PacIIOIOXKEHUS U
JOJDKHO paccMaTpUBATHCS MPH aHAJIU3E TaHHOTO CLEHAPUS.

Bo3gelicTBre MMIyJIBCHBIX HOMEX TpPyIHEE MOJANACTCA KOJIMYECTBEHHOW OLIEHKE WU CHJIBHO 3aBHCHUT OT
KOHCTPYKITUM TPUEMHHKA/TIPOIIeccopa W OT peknMa paboThl cHCTeMBl. B gacTHOCTH, KO3(PHUIMEHTHI
nruddepeHInanbsHONR 00padOTKH OOPAaTHBIX CUTHAIOB MOATBEPKACHHON LENH, KOTOPbIE CHHXPOHU3UPOBAHbI
HUMITYJIECHO, M1 UIMITYJIbCHI TIOMEX, KOTOPbIE 0OBIYHO HECHHXPOHU3UPOBAHBI, YaCTO MMEIOT 3aMETHOE BIIMSIHUE
Ha BO3JEHMCTBUE MMILYJIbCHBIX [IOMEX TOTO WJIM MHOTO YPOBHS MOLIHOCTH. TakMMHU IMOMEXaMH MOTYT OBITh
BbI3BaHbl HECKOJIBKO BHMIOB yXymumeHus paboTel. Mx paccMoTpeHume MOXeT OBITh LENbI0 aHaIu3a
B3aMMOJECHCTBUI MEXTy OTAEIbHBIMU TUIIAMU pasapoB. B 1ie1oM, MHOroYMcIeHHbIE BO3MOYKHOCTH PalapoB
OIIMCAHHBIX 3/1€Ch THUIIOB, KaK OXHIAETCS, [IOMOrYyT B IMOJABICHUM MAaJOMOILIHBIX HMIIYJbCHBIX IIOMEX,
0COOEHHO M3 HECKOJIBKUX M30JUPOBAHHBIX HCTOYHUKOB. METObI MOAABICHUSI MAJIOMOIIHBIX UKINIECKUX
noMex conepxarcsi B Pexomennamuu MC3-R M.1372 "DddexTrBHOE HCMOIB30BaHUE PaIU0YaCTOTHOTO
CIEKTpa paJapHbIMHU CTAHLIMSIMH B CITy>KO€ paguoornpenencHus’ .

HyxHO 3ameTnTh, YTO TPOBOAATCS HCCIENOBAHUS BO3MOXKHOCTH ydY€Ta CTATUCTHYECKHX (PAKTOPOB W
AKCIUTyaTallMOHHBIX 0COOCHHOCTEHN B KPUTEPHUSAX 3allMTHI JIJI PalapHBIX CUCTEM paauoornpeaeacHus. Takoi
CTaTHCTUYCCKHI TOJIX0] MOXKET OBITh ITOJIC3HBIM B CIy4ae HEMPOAODKUTEIBHBIX CUTHAJIOB,

1 Kputepun 3ammTsI 1J1s1 CyA0BBIX PAJIHOHABUTANIMOHHBIX PaJapoB

Hannexamas paboTta cucteM paguoHaBUralMyd MOXeET ObITh HapyIlIeHa B TOM Cllydyae, €ClId He)KeslaTeIbHbIe
CUrHaJIbI IPHUBCAYT K BO3HUKHOBCHUIO HM30BITOYHOI'0 KOJIMYECTBA Pa3IMYHOro THIIA MOMEX, YXyAIIaroUIuX
KadecTBO MpueMa. B 3aBHCHMOCTH OT OCOOCHHOCTEW B3aMMOJEHCTBYIOIINX CHCTEM M PabOYMX CHTYaIHi,
9T IOMEXHU MOTYT OBITh CIEAYIOLINX TUIIOB:

- muddy3asie 3QQPexTs, HampuMep, IECEHCHOWIM3alus WM YMEHbBIIEHHE paauyca JelCTBUS,
MCYE3HOBEHHUE CHTHAJIA IIEJIU WA YMEHBIICHHE OOHOBICHHS HH()OPMALIIH;

- JAUCKPCTHBIC B(I)q)eKTLI, Halpumep, NOMEXH Ha MPUEME, YBECIIMUCHUEC YaCTOTHI JIOKHBIX TPEBOT.

By,[[y‘ll/l CBA3aHHBIMHM C JOTUMU THUIIAMU JC€TpaJalliv, KPUTCPUH 3alllUTbl JOJUKHBI OCHOBBIBATHCA Ha
MOPOr'OBbIX 3HAYCHUAX CICAYIOHIUX IMAPAMETPOB, HAIIPUMED JIs1 CUCTEM M30eKaHUs CTOJIKHOBEHUI:

- A0IyCTUMOC YMCHBIUICHHE JaJIbHOCTH ,Z[eﬁCTBPISI nu COOTBCTCTBYIOILICTO CHMKCHUA
YYBCTBUTCIIbHOCTU IPUEMHHUKA,

- A0IyCTUMOC YMCHBIIICHUC MaciuTaboB CKaHUPOBAaHUS,;
- JonyctuMass MaKCUMajlbHasd 4aCcToOTa JIOXKHBIX TPEBOT,

- A0nyCTuMas 4acTtoTa nNOTepru CUTHAJIOB LCIIU.

Ot KPpUTEPpHU 3alMUIICHHOCTH W IMOPOTOBBIC 3HAUCHHA, NMPUHATHIC IJId MX OLCHKHW B ClIydac CYIOBBIX
CHUCTEM palOHaBUT AU, HYKAAIOTCA B I[aJ'II)HeI‘/'IHIeM pa3BUTUH.

TpeboBanus Kk padoTe CyAOBBIX PafapoB, 3aBUCSAT OT KOHKPETHBIX YCIOBHUH U 3a7ad, CTOSIIUX Mepe]] HUMU.
3TO OTHOCHTCS K PACCTOSHUIO 10 Oepera WiM MpensTcTBUN Ha Mope. IIpolie roBops, MOXHO BBIIEIUTH TPH
BUJIA CIICHAPHS: OKEaHCKHA, MPUOPEKHBII U TaBaHB/TIOPT.

Iloka He cymiecTByeT MEXIYHApOIHOTO COIJIAIICHHS MO KPHUTEPUSM 3aIIMIIEHHOCTH, TPEeOyeMBIM i
paznapoB, yCTaHAaBIMBAEMBIX Ha KOopabiie IJisl IeHCTBUS B YCIIOBHSAX BBIIIEYKa3aHHBIX clieHapueB. OmHaKo B
Pexomennanun MC3-R M.1461 ycraHoBieH o0muil ypoBeHb IIOMEXH/IITYM, paBHbIH —6 1b.

HNMO pazpaborana mepecMOTp CTAaHIAPTOB pabOUYMX XapaKTEPUCTHK IS CYIOBBIX PaJapoB C YUETOM
COBpeMEeHHBIX TpeboBaHu MCD K HEXenaTelbHbIM H3Iy4eHHsM. B 3THX HepecMOTpEHHBIX CTaHIapTax
NMO BnepBple TpH3HAETCS BO3MOXKHOCTH BO3HWKHOBEHHSI TOMEX CO CTOPOHBI JAPYTHUX PagHOCIyX0
BKITIOYEHBI HOBBIE TpPEOOBAHUS K ONPEACICHUIO CHeNU(UYECKUX IelNed B TEpMHUHAX CTaHJIapPTHBIX
¢bnykTyanuid 3QpQeKTUBHON IUIOMWAAN OTPaKEHHsI pajapa U TpeOyeMoro auamna3oHa Kak (YHKLIUH TOJIOCHI
gacToT paboThl panapa. OnpeneneHue eI OCHOBBIBACTCS Ha MHIMKAIIMU €€ B BOCBbMH CKaHHPOBAaHUSX M3
MOCIIEZIOBATENbHBIX JECSITH MpPH BEPOSITHOCTH JIOXKHOW TpeBorw, paBHOM 10—4. Otum TpeboBaHus K
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YCTAQHOBJICHMIO IIeJel oOmpeaesNeHbl MNpU YCIOBUM OTCYTCTBHSI MOPCKHX MEHIAIONIUX OTPaKeHUH,
paAMoOKaHAIOB, BOSHUKAIONINX M3-3a TYMaHa WM MCIIAPEHHH, TIPH yTJIe MECTa aHTEHHBI HaJl YPOBHEM MOPS
He MeHee 15 M.

BaxuelimmMm sBnsiercst ToT (akrt, yto B MexayHapoaHoii Kousenunn UMO "O Ge30macHOCTH KU3HU Ha
Mope" yTBepXKIaeTcs, YTO pajap ABISIETCS BaKHEHUIIIMM CPEACTBOM ATl IPEJOTBPAILIEHHUS CTOJIKHOBEHHH.

OTO0 yTBEp)KACHHE JOKHO PACCMATPUBATHCS B KOHTEKCTE 0053aTEIHPHOTO 000PY/TOBAHHSI aBTOMATHIECKUMHU
cucreMamu ono3HaBaHus (AIS) TOMBKO TeX CYNOB, KOTOPbIE MEPEYUCICHBI B TPAHCTIOPTHBIX TPEOOBAHMSIX
NUMO. DTu cuctembl MonaraloTcsi Ha JaHHBIC BHEUIHUX CHPABOYHBIX cucTeM, Hampumep, GPS, nns
MMOATBEPXKIACHUSI yKa3aHWs OTHOCHTEIBHOTO TOJMIOKEHUS B TEPMHUHAX CIEHApHUS IPeIOTBPAIICHHUS
CTOJIKHOBECHHIA.

OpHaKO yCTaHOBKA MOJIOOHBIX CUCTEM HE MOXKET YUECTh TOSBICHUS MHOTHX MOPCKUX O0OBEKTOB, HAIIPUMED,
aiicOeproB, maBaroIMX OOJOMKOB W OCTOBOB, CYAOB, HE OCHAmIeHHbIX AIS. DOTH OOBEKTHI SBISAIOTCS
MOTEHIIMATBHBIM HCTOYHAKOM CTOJIKHOBEHUI ¢ KOpaOJsMH, M JIOMKHBI ObITh CBOCBPEMEHHO OOHApPYKEHBI
CYIOBBIMHU pajapamu. Takum o0Opa3oM, pajapbl OCTaHYTCS, B 0003pUMOM OyayIlIeM, OCHOBHOH CHCTEMOMH
JUISL IPENOTBPAIEHUS CTOJKHOBEHUH.

WHTeHcuBHBIE OOCYXIEHHS C MOPCKMMH BJACTSMH, BKJIIOYasl II0JIb30BATENEH, IMPHUBEIO K BBIPAOOTKE
TpeOOBaHUs, YTO BO BpeMs IJIaBaHUS HEAOMYCTUMBI MOMEXH, KOTOPble MOKHO YCTPaHHUTh C IMOMOIIBIO
periaaMeHTapHbIX Mep.

B TO ke BpeMms, COXpaHsSETCS HaMEpeHHEe TMPOAODKATh HANIM TOMBITKH, YTOOBI ONPEAETHUTh, IS
COBPEMEHHBIX CYIOBBIX PaapoB cBs3b OTHOMmIEHUs momexu K imymy (I/N) u BeposTHOCTH OOHaApyXeHHs
(cm. TIpunoxenwue 3).

Ipunoxenune 3

Pe3y.]'II>TaTI>I HCIBITAHUI BOCIIPUHMYHUBOCTH K ITIOMEXaM

B CIHA u CoemunenHoM KoponeBCTBE MPOBOIATCS HMCHBITAHUS C LETBI0 ONPENCICHUS YSI3BUMOCTH
COBPEMEHHBIX CYAOBBIX PaapoB IO OTHOIICHWIO K IIOMEXaM Ppa3jIM4YHbIX BHIOB. TpH MODPCKHX pazapa
paaroHaBuranuy, padorammux B nojoce gactor 2900-3100 MI', ¢ xapakTepruCTHKaMU, aHATIOTHYHBIMHU
YKa3aHHBIM B TaOnuile 4, ObUTM TIPOBEPEHBI HA YSI3BHMOCTH K MOMEXaM, BHI3BAHHBIM Pa3IMYHBIMH THIIAMHU
CUTHAJIOB, BKIIOYas KBaJpaTypHyr ¢azoByro Manunymsinuio (QPSK), MHOroctaHnmMOHHBIA AOCTYN C
komoBeIM paznesneHrneM (CDMA), mmpoxonosnocusie CDMA, OpTOrOHalIbHOE YacTOTHOE YIUIOTHEHHE
(OFDM) u uMIyIbCHBIE CUTHAJBI.

PesynbTarsl HCHBITAHUH TPEACTABICHBI 3aBUCUMOCTBIO MEXK/Ty BEPOSITHOCTHIO OOHAPYKEHHUS U OTHOLICHHEM
BesMUrHbI Tomex K rrymy (I/N) uist Kask1oro Tua HCTOYHHUKA TOMEX.

HyxHO ymoMmsHyTh, 4TO HE CyLIECTBYeT cneun(uKanuii npueMHHKa, BelpaboraHHbIX MCD win apyrou
MEXIYHApOJHOW OpraHM3alyell Uil MOPCKHX paJapoB, W IO3TOMY HEYIAMBUTEIHHO, YTO CYIIECTBYET
OTPOMHOE pa3zHOO0pa3ne XapaKTEPUCTHK MPUEMHUKOB, paboTaloOMMX B 3TOH cpene. Pe3ynbraTsl CTIBITAHUM
OTpaXKaroT 3TO pazHooOpas3ue, U JeMOHCTPUPYIOT KaK MOCTOSIHHOE yXY/IIEHHE BEPOSTHOCTH OOHAPYKEHUSI C
pPOCTOM YpOBHSI TIOMeX, TaK W TpaHWUYHBIE YacTOThI, NMPH KOTOPBIX NPHUEMHHUK OOJbIIE HE CIOCOOeH
BOCIPUHUMATh KOHKPETHBIN YPOBEHBb TIOMEX, OCHOBBIBasich Ha 90% BeposTHOCTH 0OHapyKeHus (B mpeaeax
OJHOT'O CKAaHWPOBAHMA).

OTH pa3nu4us JeHCTBUTENBHO MPUCYTCTBYIOT B UCTIOIB3yEMbIX CETOIHA pajapax.

1 XapaKTepI/lCTI/IKI/l HCNIBITBIBAEMBIX pPaaapoB

Kaxnplii w3 moaBeprmmxcs HCHBITAHUIO pajapoB  ABISETCS pajgapoM TunoBod karteropuu HMMO.
XapaKTepUCTHKH Il KOKIOro pazapa (ompeaeiseMblx, kak panapel A, B u C), npeacraBieHsl HUXeE, B
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Tabmunax 5—7. HoMmuHanbHbIC 3HA4YCHWsS M OCHOBHBIX I1apaMeTPOB pajapoB OBUIM TOIYYCHBI U3
PEryIUPYIONMX JTOKYMEHTOB OJOOPEHHWS THIA PEKIAaMHBIX OpOIIIOp MW TEXHWYEeCKUX pPyKoBoacTB. He
MPOBEPSUIACh pafaphl KPYMHBIX KaTepoB (sixT). Pamappi A m C B CBOMX NPHUEMHBIX KOHCTPYKITHSX
WCIIONIB3YIOT JIOTapU(MUUCCKUN YCHIIUTENB/IETEKTOP, B TO BpeMs Kak pagap B ucnonb3yer OTaenbHbBIN
BUJICOICTEKTOP, MOAKIIOYCHHBIA TOCie jorapudMudeckoro ycunutens. Jis BceX pamapoB peryiupoBKa
gyBcTBUTENbHOCTH TI0 BpeMeHu (STC) m mamas moctosaHas BpemeHu (FTC) Bo Bpemsi ucmeiTaHuil He
AKTUBUPOBAJIKCH.

2 OcobeHHOCTH MOABJICHHS NOMeX Y IPMEeMHHMKA pajapa

Bo Bcex pamapax ycTpoWCTBO MX 3JEKTPOHHOW CXeMBl W Tporecc oOpabOoTKM CHTHajIa HamlpaBlIeHBl Ha
CMSTYEHHE BIMSHUS MOMEX OT Onm3nexammux pamapoB. Pamap A obOnmamaeT MHMPOKUME BO3MOXHOCTSIMHU
00pabOTKH CHUTHAJIOB U CJICXKCHUS 32 IIeJbI0, BKIIOYas CBOKMCTBO ajantuBHOW JokanbHOH CFAR u
CIIOCOOHOCTh KOPpEJSINH CKaHWPOBaHWS K CKaHWpoBaHWIO. Pamapet B 1 C MCHONB3YIOT KOPPETSATOPHI
"IMITyTBEC-UMITYTTEC" U "'CKaHMpPOBaHHME-CKaHUPOBaHUE" C IIENbI0 YMEHBIICHUS BIUSHUS MMOMEX OT APYTUX
pamapoB. Pamapet B u C He wucnons3yror CFAR — o0paGotky curnana. OmnwucaHue 3TOro crocoda
YMEHBIIICHUS BIUSAHUS MOMeX onucano B Pekomenmanmu MC3-R M. 1372.

3 CreKTpbl U3Jy4eHHsI CUTHAJI0OB IIOMeX

CrieKTpbl M3ITy4eHHs] CUTHAJIOB MOMEX TOKa3aHbl HWXe, Ha puc. 1-3. 3a uckmouenneMm curHama QPSK
(xBazpaTypHOH MaHWUTYJIALWU (a3oBBIM COBUIOM), KOTOPBIH ObUT MojgaH Ha pajgap A, u curHana QAM
(kBazpaTypHOH aMIUIMTYJHOH MOZYJISALUH), KOTOPHIA ObUI MOJaH Ha APYTHE pafapbl, OCTAJIbHBIE CUIHAIBI
noMex ObUIM BBEJECHBI COBMAAIOIIMMHU 10 a3UMYTY C CUTHAJIOM Lieid. Bo Becex citydasix M3MydeHus: ObLTH
TOM K€ YaCTOThI, YTO ¥ 4acTOTa pabOoTHI pajapa.

TABJINLA 5
IlapameTpbl NpUEeMHNKA U NlepelaTUYMKA pagapa A

ITapamerp EanHunsl 3HaveHue
IupuHa 1uarpaMMbl HAITPaBIEHHOCTH 110 TOPU3OHTAIH rpasycsl 1,9
Yacrora MI'n 3050+ 30
MomHOCTh UMITYJIbCa kBT 30
I'panuts! M. MHJIH 0,375-1,5 3-6 12 24-96
uprHa uMITyIBCA MKC 0,08 0,30 0,60 1,2
YacToTa MoBTOpa UMITYJIECOB i 2200 1028 600
Hlupuna nuanazona T4 MTI'n 28 3 3 3
TTomaBienue JT0KHOTO OTKIMKA nb 60
3HaueHue 1yMa CUCTEMBI b 4
Iupuna BY nuanazona MI'u H/TI
CKOpPOCTb CKAHUPOBAHUS AHTEHHBI 00./MUH. 26
Bpewms ckanupoBaHus c 2,31
IupuHa quarpaMMbl HAITPABICHHOCTH 110 BEPTHKAIH rpaaycsl 22
Honspusanus I'opusonTanbhas

H/IT: He npumensiercsi.
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TABJINIIA 6
ITapaMeTpbl NpUEeMHHUKA U NlepeAaTYUKa pagapa B
IHapamerp EanHunbl 3navenue
YacToTa MTI'nn 3050+ 10
MOITHOCTh UMIYJIbCA kBT 30
I'panrwuer M. MIAJIA 0,125-15 | 3-24 48 96
upuna ummynbca MKC 0,070 0,175 | 0,85 1,0
YacToTa oBTOpa NMITYJILCOB I'n 3100 1550 | 775 390
Mupuaa muamazona [TY MI'g 22 22 6 6
IlonaBieHue J10KHOTO OTKJIMKA nb Hewussectno
3HaveHHe IIyMa CUCTEMBbI nb 55
Iupuna BY auana3ona MI'g H/TI
CKOPOCTh CKaHUPOBAHUS AaHTEHHBI 00./MUH. 24/48
[IupuHa nuarpaMMbl HAIPaBICHHOCTHU 110 TOPU30HTAIIN rpaxycsl 2,8
[upuHa muarpaMMbl HAIIPaBICHHOCTH MO0 BEPTHUKAJH Tpamgychl 28
ITonapuzanus I'opuzonranbHas
H/IT: He mpumensiercs.
TABJINIIA 7
IHapameTpbl npueMHNKA U NepeaTyuka pagapa C
ITapamerp 3HaveHue
YacroTa MTI'nt 3050+ 10
MoIIHOCTh UMITYJIbCa kBt 30
I'panumer M. MIJIA 0,125-3 6-24 48-96
[lupuHa uMITyabca MKC 0,050 0,25 0,80
Yacrora MOBTOpa UMITYIHCOB i 1800 785
Hupuna muamazona [TY MI' 20 20 3
IlonaBieHue J10XKHOTO OTKJIMKA 1nb Hewussectno
3HaueHue 1yma CUCTEMbI b 4
Iupuna BY auanazona MI'g H/TT
CKOpOCTh CKaHUPOBAHUSI aHTCHHBI 00./MUH. 25/48
Bpewms ckaHupoBaHHA c 2,31
[npuHa 1uarpaMMbl HAIIPaBIEHHOCTH 110 TOPU3OHTAIIH Tpajtychl 2,0

H/IT: He npumensiercst.
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PUCYHOK 1

Cuekrp nsiydenus ¢popmel curnana QPSK
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PUCVYHOK 2

JaekTpoHHblii coop HoBOcTel (ENG)/UcTouHuk Hapy:kHOro Bemanus (OB)

TTukoBast MOIIHOCTb, M3MepeHHas B mupuHe monocs 100 k[ (ab)
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PUCYHOK 3

Curnausl EBponeiickoii mupoxonosocioro CDMA u CDMA 2000
st Coenunennbix HtaToB/SAAnonnu (o6paTHas cBs3b)

Cnexrpsl curHanoB mupoxononrocHoiCDMA n CDMA 2 000
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4 I'enepupoBanme cursajia neuau 0e3 puykryanmii

KomOuHanmsi U3 reHepaTopoB CHUTHAIOB MPOU3BOJIBLHOHN (hOpMBbI, TeHepaTopoB BU-curHanoB, AMCKPETHBIX
cxeM, nopratuBHbIX [1IK u npyrux PU-koMmoHeHTOB (kabenel, OJIOKOB CONpsKEHMsI, OJIOKOB 00heTMHEHUS
U T.7.), OblJIa MCHOJNB30BaHa Ul T€HEpAlM JECATH Pa3HECEHHBIX HAa PAaBHOE PACCTOSHHE LeNe BIOJb
TPEXMWIBHON pajiMajibHOM JINHUU, KOTOPBIE UMEIOT OJIMHAKOBBINA ypoBeHb MouiHOCcTH PU-curHana. YpoBeHb
MOIITHOCTH CHTHajla UMHUTHUPOBAHHBIX IIeleH OBbLI OTPETYJIMPOBaH TaK, YTOOBI BEPOSITHOCTH OOHAPYKEHUS
nenu cocraBwia npumepHo 90%. JlecsaTh MMITyJIbCOB LIENH, 3aIlyCKaeMbIX KaKIbIM YCTPOMCTBOM 3aIlycKa
pazapa, YyKIagblBAalOTCSI B INPOMEXYTOK BO3BPAaTHOTO CHTHAJA pa3BEepTKU pagapa s OIHM3KOro
oOHapyXeHus, T.e. ogHoro "3oHaupoBanus". Clie0BaTENbHO, MMITYJIbCHl UMHTHUPYIOT MHIICHH BJIOJb
OJTHOT'O paJuaIbHOIO HAIPABIEHMS, T. €. OHOTO neneHra. s npaBUIbHON HACTPOWKH ITUCILIES, MOITHOCTh
PY-curnanoB renepaTtopa 1enu Oblia BEIOpaHa Takoi, 4ToObl BCE ECSTh Lieiel ObUIN BUIHBI Ha paJuaibHON
JUHUM Ha JUCIUIee MUKCEIM Ha MIOWM NMpH THUMMYHBIX pabodnx HacTpoWKax BHIeOamnmapaTypsl paaapa.
BazoBbie BeTMUMHBI TPOTPAMMHBIX QYHKIHA, KOTOPBbIE KOHTPOIUPOBAIH COMPOBOKACHUE 1IEIH — HACTPOHKA
SApKOCTH (POHA, LBETA W KOHTPACTHOCTH, — OBUIM HAHAEHBI HCHBITATENSIMH OOOpPYIOBaHUS C IMOMOIIBIO
MPOU3BOJUTENEH U POPECCHOHAILHBIX MOPSKOB, HIMEIOIIHMX OIBIT PA0OTHI C TUMH pajiapaMu Ha KOpalIsix
pa3nn4HbIX pasMepoB. Korga 3Tv BeNMYWHBI ObUIM OIpEeNiCHbl, OHH WCIIOJIb30BAUCH B JallbHEUIIEM B
MIporpaMMe HCIBITAHUI TaHHOTO pajnapa.

Cucrema reHepaly Ieniedl 1aeT HeUIyKTyHpYOIIUe [eu: Ha JII000M paccTossHUU 3()QeKTHBHAS TUIOIAh
OTpaXEHUS TeNIH ObLJIa OJTMHAKOBOM.

5 Pe3yabTaThl HCNIBITAHUSA

5.1 Panap A

HaGmronenus Bumeorneneid Ha nHAMKaTope Kpyrosoro ob63zopa (MKO) pamapa mpou3BOIMINCE C TTOMOIIBIO
W3Ty4YEHUs, TOJIYYEHHOTO C TIOMOLIbIO MOJKIIOYEHHOT0 K TPHUEMHHUKY pagapa reneparopa QPSK
(xBazpaTypHOl MaHWUTYISIIMU  (a30BBIM  CIABUTOM). YpoBeHb MommHOocTH wu3nydeHus (QPSK) Obur
OTPEryJIMpOBaH TakuUM 00pa3oM, 4ToObl m3o0paxkeHne Ha MKO CcOOTBETCTBOBAIO HAYaIbLHOMY PEKUMY
MONCKA B OKUAAHUH LIEJIH.
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[Ipu perynupoBke ypoBHs MomrHOCTH curHaia QPSK, BeiOupannch Takue 3HaA4YCHHS, YTOOBI YPOBEHB
mnyuernii QPSK He yxymman paboty pamapa mpu oTOOpaXeHHH BHeoresieil. Pe3yapTaThl MOKa3bIBaIOT,
yro prusiaue curaana QPSK He Obi0 3ameTHO Ha skpane MKO nipu ypoBHe MomHOCTH ipuMepHO —112 nbm
(M3MEpeHHOM BHYTpPH TOJOCHI ImupuHON 3 MI'm). MomHocTs IIyMa NpPUEMHHMKA pajgapa COCTaBIISCT
npumepro —104 gbm. Utorosoe oruomienue I/N coctaBiser mpumepsHo —8 nb.

5.2 Panap B

Hnst pagapa B MoxHO OBUIO HaOMIOAATH BIHMSHUE, KOTOPOE HEXKeEJaTeslbHbIE CUTHAJIBI OKa3bIBalk Ha
OTHEeNbHBIE HeNH. JJIs KaKI0ro HEeXENaTeNbHOTO CUTHAJIA, YIaJI0Ch IMOACYUTATh YMEHBIICHNE BUINMBIX Ha
HKO ueneit ¢ Bo3pacranuem ypoBus |/N. Tlomcuers! neneil BBIMOMHSUIMCE Ha KaxkaoMm yposHe /N s
Ka)XIOTO0 THIIA MMOMeX. ba3oBas JIMHHS OTCYeTa BO3MOXXHOCTH OTCIIEKWBAHHA IIeJM CTPOMIIACH IO Hayana
KOKOBIX WCIbITaHui. PesymbraTel ucnbiTaHWil pamapa B mpencraBiensl Ha puc. 4, Tae H300paxeHa
3aBUCUMOCTDb oOHapysxenus 1enn (Pd) ot yposus I/N mis kaxaoro tumna nomex. OcHoBHast (0a30Bast) JTHHUSI
Pd umeer 3nauenue 0,93 ¢ mpenenamu morpemHocTH oc-MuHyc 0,016 OTHOCHTENBHO 3TOTO 3HAYCHUSI.
3ameTuM, 4TO Kaxaasi Touka Ha puc. 4 coorBeTcTByeT 500 0KUAaeMbIM LIETISIM.

Ha pwuc. 4 mokazaHo, 4YTo, 32 HCKJIIOUCHHEM CIy4as HWMITYJIbCHBIX TOMEX, JUIS BCEX HEXeNaTelbHbIX
CUT'HAJIOB, UCIIOJIb30BaBIINX III/I(l)pOBYIO MO)Z[YJ'ISI]_[I/IIO, BCpOSITHOCTI) O6Hapy)KCHI/ISI e YMGHI)HIaJ'IaCI) HUXC
0a30BOIl JIMHUW, WCIIOJNB30BABIICHCS B JTUX HCHBITAHUSIX, MUHYC BEIUYMHY, PaBHYIO CTaHAapTHOMY
OTKJIOHEHHIO, T 3HaueHuit |/N, npesbrmasmimx —12 ab.

PUCYHOK 4

Kpusas Pd (BeposiTHOCTH 00HapyskeHus) Ajs1 pagapa B

Touku naHHBIX O MoMexax pagapa B
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5.3 Papnap C

Jns pamapa C BO3HHKIU TPYIHOCTH C MOJICYCTOM YMEHBIICHHSI BEPOSITHOCTH OOHAPYKCHHS IEIH TPH
BBEJICHUU MOMEX B TMPUEMHHUK pajapa. [loMexu MmpuBear K OJUHAKOBOMY OCIAaOJICHWUIO CHUTHANA IIeiei C
OJIMHAKOBOW CKOPOCTHIO, HE3aBUCUMO OT TOTO, KAKO€ MECTO B IMOCJICIOBATEIILHOCTHU IICJICH OHU 3aHUMAIIH.
Oxazanoch HEBO3MOXKHBIM 3aCTaBUTh 'HCUE3HYTh'" OTIENBbHYIO MHUIICHDb, YBEIUUIHBAs MOIHOCTH ITOMEX, U
MOJICYNTATh KOJHYECTBO MOTEPSHHBIX IIeJed U TojcYeTa BEpOSATHOCTH OOHapykeHus. TakuMm oOpaszom,
JaHHBIE, MONyYeHHbIe s paaapa C, MOKa3bIBAIOT, BIUSCT JU Ha TOSBICHHE BCEX LEICH OIHOBPEMEHHO
nauHblid ypoBeHb I/N 1yt nannoro tumna nomex. lanusie 1t pagapa C 00001IeHs! HibKe, B Tabmuax 8 u 9.

JlanHbie TaOIUITEI 8§ TIOKA3BIBAIOT, YTO HEKeIaTeNbHbIE CHUTHATBI QAM BIMSIM Ha BHANMOCTH Ieliel Ha
skpare KO panapa C mpu yposue I/N, paBaom —9 1b. IIpu TakoM ypoBHE, SpKOCTH 1eieit Ha sxpane NKO
CJIeTKa MEpKJIa, N0 CpPaBHEHHIO ¢ TepBoHavanbHOW. [lpu ypoBHsix —6 nb, oHM raciu cuibHee, W TIpU
ypoBHsix I/N Beiie —3 1B, sIpKOCTh yMEHbIIAIACh HACTOJIBKO, YTO LIEJIH TEPECTaBAIN ObITh BHIMMBIMH Ha
JKpaHe.

Jannblie Tabnuipl 9 MOKa3bIBAIOT, YTO HekenarenbHble curHaibl CDMA BiusuIM Ha BUIMMOCTH LieNed Ha
skpane MUKO panapa C mpu ypoue I/N, paBaom —6 ab. Ilpu 3Tom ypoBHe sipkocTh Mumieneit Ha KO
3aMETHO YMEHBIIHJIACh [0 CPABHEHHUIO ¢ epBoHavanbHOil. [Ipu yposae I/N, paBHom —3 ab U Bblle, IPKOCTH
CTaHOBHJIACH HACTOJLKO MaJIOW, YTO OHU IepecTaBain ObITh 3aMeTHHI Ha MKO.

st pagapa C BBeIeHHBIE UMITYJILCHBIE TIOMEXH C IUpUHON umimyibca 2,0 umu 1,0 Mke, 1 k03hhunrenTom
3amonaenus 0,1 u 1%, He moBmmsm Ha BuauMocTh mumeHedl Ha VKO mpu camMoM BBICOKOM 3HAa4eHHH
yposHust I/N, paBaom 40 1b.

TABJIMLIA 8
Panap C nenpepsiBubiMu nomexamu JCH/BB
I/N 64 QAM 16 QAM
(1b)
-12 He Bausitot He Bausitot
-10 He Bausitot He Bausitot
-9 SIpxocTh HEMHOTO MEHbIIE SIpxocTh HEMHOTO MEHbIIIE
-6 SIpxocTh Mana SIpxocTh Mana
-3 Llenu He BUIHBI Llenu He BUAHBI
Llenu He BUAHBI Ilenm He BUAHBI
Llenu He BUAHBI Llenu He BUAHBI
Llenu He BUIHBI Llenu He BUAHBI
TABJINLIA 9
Pagap C npu BBoAe momex CDMA
I/N .
(1B) IInpokonosiocusiii CDMA CDMAZ2000
-12 He Bausttor He Bausitor
-10 He Bausttot He Bausitor
-9 He Bausttor He Bausitor
-6 Ienu MEPKHYT Ienu MEpKHYT
-3 Ilenu He BUAHBI Ilenu He BUAHBI
Lenu He BUIHBI Lenu He BUIHBI
Ilenu He BUAHBI Ilenu He BUAHBI
Ilenu He BUAHBI Ilenu He BUAHBI
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6 O0001menne pe3yIbTaTOB HCIIBITAHU I

HcnpITanus pagapoB MPOBOJMIHCH IPH UCTIONB30BaHHN HE(PIYKTYHPYIONIHMX [IENIed U ¢ b0 ONpeIeIeHuUs
JUISL OTAEBHBIX pasapoB ypoBHei |/N HCTOYHHKOB MOMEX, MPH KOTOPBIX MoMexH "He BiusioT" (T. €. pajgap
pabotaer B cBOoMX 0a30BbIX YyClOBHUsAX). HeoOpaOaThiBagMble OTpa)KeHUsI, MPUHUMACMBIC pPagapoM, TaK
Ha3bIBaeMbIe "MeTKH", Wi "'ChIpoe BHIEO", KOTOPBIC HAOTIOMAINCH TIPH ATHX HCITBITAHUSAX, 3aCIUTHIBAIIACH,
Kak IEJIH.

"He Bausier" 0003HauaeT ypoBEHb, OTHOCAIIUICS K 90-IPOLIEHTHON BEPOSATHOCTH OOHAPYKECHUS, U BHIPAKEH
Hiwke depe3 I/N mis kaxaoro pagapa W HCTOYHHMKAa mnomex. Pesynbratel 0000mensl B Tadmuue 10.
Omnpenenenue MpUEMIIEMOr0 YPOBHS ITOMEX VIS 3TUX TUIIOB PaZapoB MOXET ObITb A0 HEKOTOPOH CTEeNeHH
CYOBEKTUBHO, T.K. 3aBUCUT OT OCTPOTBHI 3PEHHS U ONBITHOCTH ONEpPaToOpa, KOTOPBIH CMOTPUT HA 3KpaH,
MOJICUMTHIBACT LIENM U OMpelessieT SpKocTh MeTKH. OgHako n3-3a 0cOOEHHOCTEH KOHCTPYKLUHUH pajaapa,
JPYyToro crocoda MpoBeACHUs UCIIBITAHUN, KpOMe HaOII0IeHHS LieJiell OnepaTopOM/UCIIBITATEIEM Ha SKpaHe
HKO, e cymecTByer.

TABJIUIIA 10
O000meHHbIe pe3yJbTaThl I HeUIYKTYUPYIOIIMX HeJiei
HcTouHnk noMmex Pagap A Pagap B Pagap C
QPSK -8 - -
64 QAM - -10 -10
16 QAM - -12 -10
Nwmmynscnste 0,1 - +40 +30
Wmnynbensie 1,0 - +40 +30
CDMA2000 - -10 -9
CDMA WB - -10 -9

Heo0xomuMo 3aMeTHTh, 4TO CYIIECTBYIOT M JPYTHE BO3JACHCTBHS MOMEX, yMeHbIaromue 3pQpekTHBHOCTD
pabotel pamapa. B kadectBe mpumepa NpuBeleM CO3JaHHe 'JIOXKHBIX MHUIIeHeH". B cymoBeIX pamapax
OOBIYHO OTCYTCTBYeT 00paboTka '"moctostHHOW 4vacToThl JIOKHBIX TpeBor' (CFAR). Tombko panap A,
WCTIONb3YeMbIil JIONMOJHUTENIFHO B LEJISIX PEryJIHMpOBaHUS [BMKEHHs, 00Jiafail CHOCOOHOCTBIO Ooiee
cnoxHoi 00padoTku CFAR u Ob11 crTOcOOCH 0TOOpaXKkaTh BHIYUCIICHHBIC/CHHTE3UPOBAHHbIC 11CITH.

Pe3ynbrarel 3TUX WCIBITAHUH MMOKA3bIBAIOT, YTO, KOT/IA U3IYYEHHE YCTPOUCTB, MCIIONB3YIOMUX IHU(POBYIO
MOJIYJISIMIO, OBUTO HAMpaBICHO Ha MPOTECTHPOBAHHBIC paaapbl, a 3HadeHue |/N mpu 3TOM MpeBbIIIano —
6 nb, Ha UKO HekoTOphIX pasapoB M300paKeHHE TYCKHEIO, MPOMaiaio WM BO3HUKAIA CUTHAJIBI JIOKHBIX
ueneii. [Ipu nanHom 3HaveHun I/N [uis nIpyrux pagapoB Bce TH BO3IACHCTBHUS yXKE YCHEIH POSBUTHCS.
IToka MbI HE JaeM peKOMEH I, KaKUM JOJDKHO ObITh TpeOyemoe 3HaueHue |/N mist qpyrux crieHapues,
kpome paccmotpernoro (I/N =—6 nb).

Hu oauH 13 UCTIBITHIBABIINXCS TUIIOB PaJlapOB HE yCTAHABIIMBAETCS HA MPOTYJIOYHbIE KaTepa/sxThl (pleasure
crafts). YcranaBnuBaeMble Ha Takue CyAa paiapbl HanOoJiee MHOTOUYHMCIICHHBI (B HACTOSIILIEE BPEMsl B MUDE
nx HacuuteiBaeTcs ©Oomee 2 000 000). VYcrpoiictBo pagapoB MOA0OHOrO THUHa HE IO3BOJISET
MOJIABJISATE/00pabaThIBaTh CHTHANBI TOMEX, B OTianuhe OT pamapoB A, B u C; OTCyTCTBYIOT Takxke
BO3MOXXHOCTH yMEHBIICHHS TOMeX, omnucanHele B Pexomenpamuu MC3-R M.1372. Tlostomy nns
YIOBJIETBOPEHUS! TPeOOBaHUSIM, TIOMOTAlOUIMM H30€XaTh CTOJKHOBEHHs, MOTYT IHOTpeboBaTbcs
JIOTIOJTHUTEJIbHBIE MEPHI 3aI[UTHI.

WcnpiTanus mokaszanu, 4YTO pajapbl MOTYT MPOTHBOCTOSITH MAJOMOIIHBIM IMKJIWYECKUM HMITYJIECHBIM
nomMexaMm Ipu BbICOKMX ypoBHAX |/N Onaromapsi BKIFOUCHHIO JIOTIOJHUTEIBHBIX CXEM, YMEHBIIAFOIIHX
BO3/ICHCTBHE MOMEX OJIM3JIEkAIUX pajapoB W/WIN JOMOJHHUTENbHOW 00paboTke curHajia. YMeEHbIICHHE
BO3/ICMCTBHS MOMEX OT APYTHX pamapoB Onaromapst KoppeisTopaM ''CKaHHpOBaHHE-K-CKaHWPOBAHUIO' WIN
"ummynbc-K-umnynscy” u obpaborke CFAR, ommcanneiM B Pexomenmaumu MCD-R M.1372, noBonbHO


http://www.itu.int/rec/R-REC-M.1372/en
http://www.itu.int/rec/R-REC-M.1372/en
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xopomio cebs 3apekoMeHnoBad. OHAKO TE e CHOCOOBI HEIIPUMEHUMBI MPU TOCTOSIHHBIX HIIM MOIIIHBIX
rmoMexax, KOTOpBIE MPOSIBIIIOTCS B IPUEMHUKE pajapa B BUJE IIyMa.

Tak kak OOJBIIMHCTBO MOPCKHX paaapoB, padoTammux B monoce 4actoT 2900-3100 MI'1, BecbMa CXOIHBI
MO MPOCKTHOMY M XapaKTePUCTHKAM, He CIACIYeT OKUIATh OOJIBIIOTO Pa3indus B KPUTEPHUAX 3AIUTHI IS
3THX PajJapoB, WCIOJIb30BAHHBIX B HCHBITaHUAX. CIeNOBaTeNbHO, PE3yabTaThl, MOIYYCHHBIE B XOJE
WCIIBITAaHUH, TOJDKHBI OBITH IPUMEHHMBI KO BCEM CXOXKHM pafapam, padboTarommM B mosioce 9actoT 2900—
3100 MTI'm.

OdunuaneHbie OpraHbl, KOTOPBIC 3aXOTENM OBl MPOBECTH MOJOOHBIC HCCICAOBAHHUS IO COBMECTHOMY
WCTIONB30BAaHMIO YacTOT C MENhI0 BO3MOJKHOTO COBMECTHOTO WCIIONB30BAHMS YacTOT B YKa3aHHOM
IMara3oHe, JOJDKHBI TOJh30BATHCA STUMH pPe3ylbTaTaMH KaK pPYKOBOJCTBOM B CBOMX HCCIIEIOBAHUSIX,
YUUTBIBAS, YTO PE3yJIbTAThl UCIBITAHUMN, PEACTABICHHBIC B pa3ienax 5 u 6 u, B yacTHocTH, B Tabuuie 10,
MOJTy4eHbl Ha He(QIYKTYHPYIOIUX MENsSX ¥ CHTHAJaX ITUPOKOTIOIOCHON CBS3H, KOTOPHIE MOAETHPOBAIHCH
mryMmonofo0HsIMU. Eciin ObI MCTIBITAHYS TIPOBOIMIHCEH C (DIYKTYHPYIOIIMMH IETSIMHU, OHH Jaju Obl, CKopee
BCET0, IPYTUE PE3yIbTaTHI.
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