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CBfI3aHHbIX CMYTHUKOBbLIX cepBucosB» [Rec. ITU-R M.1678 (05/2004) «Adaptive antennas for mobile systems;
M Series; Mobile, radiodetermination, amateur and related satellite services», NEQ]
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HALULMWOHA/NbHB N CTAHAAPT POCCUMCKONM SGEALEPALUMN

AHTEHHbI MPUEMOMNEPEAALIO L NE
ANA LEHTPOBbIX (BA30BbIX) U MOBU/IbHBIX PAANOCTAHLNA CYXOMNYTHOW MOABUXHO
PAIMOCBA3U U UX XAPAKTEPUCTUKM

OcHOBHble NapameTpbl. TexHuyeckue Tpe6oBaHuUs

Two-way antennas for central (base) and mobile land radio and their characteristics.
Basic parameters. Technical requirements

[LaTa BBegeHus - 2015-09-01

1 0O6nacTb NpUMMeHeHNsN

HacTtosAwuii cTtaHgapT pacnpocTpaHsieTcss Ha aHTeHHbl npuemonepegawlimne AN  LEHTPOBbIX
(6a3oBbiX) M MOGWAbHbLIX CTaHUWA CUCTEM CYXOMYTHOM MOABWMXHOW paAnOCBA3WN, TPaHKUHIOBbLIX W
creumanbHOro Ha3HadyeHnsa, ncnonb3ylwmx gnanasoH OBY n HM3KoyacToTHYto (Ao 1 Ty) yacTb AManasoHa
YBY. CTaHAapT He pacnpocTpaHAeTCs Ha aHTeHHbl ANA 6a30BblX U MOGUbHbLIX CTaHUWIi cUCTeM COTOBOW
pagnocBeasn.

2 HopMaTKBHbIE CCbINKN

B HacToAwem cTaHfapTe MCMNOJIb30BaHbl HOPMaTMBHbIE CCbIJIKM Ha crejylolme cTaHaapThl:

FOCT 23282-91 PeweTkn aHTeHHble. TepMUHbI U onpegeneHnsa

FOCT 24375-80 PagnocBsa3b. TepMUHbI 1 onpeaeneHuns

MpumeuyuaHwue - lNpu NONb30BaHNM HaCTOALWMM CTaHAAPTOM Lenecoobpa3HO MpoBepuTb AelicTBue
CCbI/TOYHbIX CTaHAAPTOB B MHDOPMALIMOHHONM crcTeme O6LLEro Mo/sb30BaHUA - Ha ouLmanibHOM caiTe defepanibHOro
areHTCTBa Mo TEXHNYECKOMY Pery/impoBaHuIiO M MeTPOornM No cTaHdapTusaunm B CeTU VIHTEPHET WAK Mo eXerogHo
n3gasaeMomy MHOPMaLMOHHOMY yKasaTesito «HaunoHaslbHble CTaHAapThl», KOTOPbI Ony6/IMKOBaH MO COCTOSIHUIO Ha
1 AHBaps TekyLllero roga, U No BbIMyCKam eXeMeCAYHOro MHMOPMaLMOHHOIO yKa3atens «HauuoHasibHble cTaHA4apTbl»
3a TeKywmii rog. Ecnv 3ameHeH CCbII0YHbIN CTaHAapT, Ha KOTOpbI AaHa HefaTMpOBaHHas CCbifKa, TO peKoMeHAyeTcs
1Cnonb30BaTh AeCTBYIOLLYIO BEPCUIO 3TOro cTaHAapTa C y4eTOM BCeX BHECEHHbIX B laHHYI0 BEPCUIO U3MeHeHWA. Ecnn
3aMeHeH CCbIIOYHbIA CTaHAapT, Ha KOTOPbIA AaHa JaTMpoBaHHas CCblIKa, TO PeKOMeHAYeTCs MCMoNb30BaTb BEPCUIO
3TOro cTaHfgapTa C YyKa3aHHbIM Bbllle rOAOM YTBEPXAEHUA (NPUHATUA). EcCnn nocne yTBEPXAEHUS HaCTOALLEro
cTaHfapTa B CCbUIOYHbIA CTaHAAPT, Ha KOTOPbI AaHa AaTMpoOBaHHAasi CCblIKa, BHECEHO M3MeHeHue, 3aTparvsaiollee
nonoXxeHve, Ha KOTOpoe AaHa CCblIKa, TO 3TO MOMIOXEHNE PEeKOMeHAyeTCs MPUMeHsATb 6e3 yyeTa AaHHOro U3MeHeHUs.
Ecnn ccbINOYHbIA CTaHAApPT OTMeHeH 6e3 3aMeHbl, TO NOJIOKeHVe, B KOTOPOM fAaHa CCbUIKa Ha Hero, pekomeHAayeTcs
NPVMEHATb B YaCTW, He 3aTparnBatoLLeil 3Ty CCbUKy.

3 TepMuUHbI, onpeaeneHns U cokpaleHus

3.1 B HacTofAWweM cTaHgapTe NpMMeHeHbl TepMUHbI Mo FTOCT 23282. TOCT 24375.
3.2 B HacToAWweMm cTaHfapTe NPUMEHEHbI Cneaylolline cokpaleHus:

AH - anarpamma HanpaB/1IeHHOCTH;

OOC - guarpammoo6pasytouas cxema;

KHL - koaddnumMeHT HanpaB/eHHOTo AeicTBuUs;

KNA - koachdnumneHT nonesHoro gencrens;

KCBH - k03thdurumneHT cTosiueli BONHbI HaNpPsXeHUs;

KY - kKoahnLumMeHT ycuneHus;

TY - TexHu4yeckune ycnosus.

N3paHue ouumanbHoe
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4 Knaccudukauus aHTEeHH npuemonepegawwWmnx AN paguocTaHuuii
CYXOMNYTHOI NOABUXHOI pagnocBsa3n

4.1 Knaccudunkauma aHTeHH 418 LeHTPOBbIX (6a30BbiX) pagunocTaHunii

4.1.1 AHTeHHbI ANA UeHTpoBbIX (6a30BbiX) paguocTaHuuii knaccuuumpyroTcs no  crefylowmnm
KnaccumnkayMoHHbIM NPU3HaKaMm:

- M0 pasmelleHNto Ha 06bekTe;

- M0 KO/IMYECTBY 06CyXNBaeMbIX pafgnocTaHLUmnii;

- No opraHu3auMn  NOAKAYEHUA  paguocTaHuuini  (NMPMEMHUWKOB W nepegaTynkos, Nmbo
npuemonepenaT4ynkoB);

- M0 CrMocoby CNOXEHNs HeKOrepeHTHbIX CUTHasIoB NepefaTyMKoB U opraHu3auun ux ofHOBPEeMeHHOM’
He3aBUCUMOW paboTbl (My/IbTUNAEKCUA NepesaTUnkoB);

- no cnocoby opraHusauuun OAHOBPEMeHHOl He3aBUCMMOW paboTbl MNPUEMHUKOB (MyNbTUMAEKCUS
NPUEMHUNKOB);

- MO0 Ha/IM4YNIO pa3HEeCEeHHOro nNpuema;

- Mo BMAY asvMyTanbHbIX Anarpamm HanpassieHHocTun (AH);

- Mo pexumam paboThbl.

4.1.2 Mo pa3mMelleHNt0 Ha 06 beKTe BblAensalTCca cnefytolme Knacchl;

- aHTeHHbl BO3NMble 6bICTPOpasBoOpavYnBaemble;

- aHTeHHbl CTalMOHapHble, pasmellaemMble;

- Ha CcyllecTBYHOLUWMX onopax, B TOM 4Yucsae Ha HecneumannsmpoBaHHbIX (pPas/invyHble COOPYXEeHUu,
apXUTEeKTYpPHble 3/1eMeHTbl 34aHuin 1 T.4.);

- Ha COGCTBEHHbIX (CNeynanbHO CoOOpyXaeMbiX) onopax.

4.1.3 Mo KonnyecTBy 06CAYXMBaeMbIX pagnocTaHunii BblAeNnanTca cnegytolime Knacchbi:

- @HTEHHbl OJHOBXO/0BbIE;

- aHTeHHbl MHOTOBXO/0BbIE.

AHTEHHa ofHOBXO[0Bas 06CNyXNBaeT OA4HY pPagnoCcCTaHLuIo.

AHTeHHa MHoroBxogoBasi o6cnyxuBaeT fABe uWAn 6Gonee paguocTaHuuii un  obecnevyuBaer
MYybTUNIEKCUIO MepeAaTUNKoB U NPUEMHUKOB.

4.1.4 Tlo opraHu3auuy NOAKIKYEHUS paguocTaHuuii (NPMEMHUKOB U NepefaTyMkoB, Nu6o
npvemonepefaTtynkoB) BblAeNATCA cAeayloLine Kiacchl;

- @aHTeHHbI C pa3fje/ibHbIM NOAKMIOYEHNEM MepefaTynkoB U NMPUEMHUKOB:

- aHTeHHbl C COBMELLEHHbIM NOAK/I0OYEHMEM NpuemMonepesaTimMKoB.

AHTEHHa C pasfgefbHbIM MOAK/MOYEHMEM nNepeaTyMKoB W MNpPUEeMHUKOB uMeeT N nepepgarowmnx
BXOA0B A8 MNOAKMYeHUA nepegatynkoB u N wunm 6onee (NpyM MCNONb30BaHMM pasHECEHHOro npuema)
NpMeMHbIX BbIXOA0B ANA NOAKAOUYEHUA NpueMHUKoB {N - KO/IM4YecTBO 06CAyXuBaeMblX pagnocTaHLuuit).

AHTEHHa C COBMELEeHHbIM MOAK/OUYEHNEM NpuemMonepesaTynkos umeeTt N npuemonepejarmwmx
BXOA0B A/151 NOAKMI0OYEeHNA npuemonepegaTymkoB (N - KONM4YeCcTBO 06CNyXMBaeMbIX paguocTaHLmnii).

4.1.5 o cnocoby C/IOXEHUA HeKOrepeHTHbIX CWUIHa/ioB MepeaaTyukoB W opraHusauum  ux
0JHOBPEMEHHOI He3aBUCUMO paboTbl (MybTUNMEKCUSA NepeAaTYMKOB) BblAeNsIOTCA cneaylowmne knaccbl:

- @aHTeHHbl C MOCTOBbIM C/IOXEHWEM HEKOrepeHTHbIX CUTHaN0B;

- @HTEeHHbI C PUIBTPOBLIM C/TOXEHNEM HEKOTepeHTHbIX CUTHaN0B;

- @aHTEeHHbl C NPOCTPAHCTBEHHbIM C/IOXEHUEeM HEKOrepeHTHbIX CUTHaNOoB:

- @aHTEeHHbl CO CXEMHO-NPOCTPAHCTBEHHbIM C/TOXXEHNEM HEKOFepeHTHbIX CUTHaNI0B:

- @aHTEeHHbI, UCMONb3YlOLNEe HECKO/IbKO CNOCOGO0B CMIOXEHUSA HEKOTePEHTHbIX CUTHANO0B.

[aHHaa knaccudukaumsa OTHOCUTCA TOMIbKO K MHOFOBXOAOBbIM aHTEHHaM, BK/lOYas aHTeHHbl C
COBMeLEeHHbIM MNOAK/IOYEHNEM MpuemMonepenaTynkos, A1 KOTOPbIX OHa COOTBETCTBYET MYJ/bTUMIEKCUN
nprvemonepeaaTynMKoB.

MocToBOe C/IOXeHWe - CJ/IOKEHWEe HEeKOrepeHTHbIX CUTrHasioB C MOMOLWbIO COr/IaCOBAHHOIO U
pa3BsA3aHHOro MOCTOBOrO YCTpolicTBa C MNOTEPsSIMM MOLWHOCTU B GannacTHbIX Harpyskax. MocToBoe
ycTpolictBo nmeet N BxoAoB (N0 4YMcny o6beAMHSAEMbIX NepefaTynKkoB) U OAUH BbIXOA, MOAKMNIOYEHHbIN K
OJHOBXOA0BOW aHTEeHHe; BXOAbl COrfacoBaHbl W pas3BA3aHbl. [laHHbIi CNOCO6 C/OXeHWs oTnn4vaeTcs
CyWecTBEHHbIMU MOTEPAMU MOLHOCTU WU. COOTBETCTBEHHO, HU3KUM KO3 (PULNEHTOM NOse3Horo Aeicteus
(KNA4), KoTopblli 6bICTPO YyMeHbWaeTCA MO Mepe YBe/IMYEHUS 4Yucna CkKnajblBaeMblX CUTHanoB
(06beanHAeMbIX nepepaTunkoB). CoBOKynHblIli KIM[ (OTHOWEHWE CYyMMapHOW MOLWHOCTM CUTHANOB Ha
BbIXOJ€ MOCTOBOFO YyCTpPOMCTBa K CYMMapHOW MOLHOCTU 06beANHAEMbIX NepefaTynkoB) TEOPETUYECKMN He

MoXeT 6bITb 60nee |/ N

PUNLTPOBOE  CMIOXKEHWE -  C/IOXKEeHWe  HEeKOrepeHTHbIX CUTHaNoB C  MOMOWbIO  4acTOTHO-
pasgennTenbHOro ycTtpoiictBa. YacTOoTHO-pasfenuTenibHoe ycTpoiicTBo mmeeT N BXofgoB (no uucny
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o06beAnHAEMbIX NepeAaTyMKoB) U OAWH BbIXOA, MOAKIIOYEHHbIN K O4HOBXOA4OBON aHTeHHe. Pa3Ba3ska
nepegatumMkoB o6ecneynmBaeTCcs 3a CYeT YACTOTHOW M36mpaTtenbHOCTU (PUIbTPOB (HMXXKHUX YACTOT, BEPXHUX
4acToT, MOJIOCHO-MpOMNycKalwWwmMx), KoTopas MOXeT coyeTaTbCA C MWHbIMU (U3NYECKUMU NpPUHLMNAMU
obecneyeHns pasBsA3KM (HanpuMmep, CO CTPYKTYPHOU pa3BA3KOW Mpu BbIMNO/IHEHNMW yCTPOWCTBA MO MOCTOBO
cxeme). ®PUNbLTPOBOE C/IOXEHWE MNpeAcTaBnsieT COGOM eAWHCTBEHHbIE Cnoco6 CroXeHWsi, Npu KOTOPOM
Hen3b6eXxHO BO3HMKAaIT YaCTOTHble OrpaHNYeHns - BXOAbl 3aKpennsalTca 3a onpegesieHHbIMU HYacTOTHbIMU
KkaHanamu (rpynnamu YacTOTHbIX KaHasioB), W. KpOMe TOro, BO3HMKAIOT OrpaHUYeHns Ha 4acTOTHbIli pasHoC
KaHasnoB, Tak Kak C ero ymeHblleHneM O6bICTPO pacTyT MOTepM MOLWHOCTU B PuUAbTpax, UX pasmepbl U
CTOMMOCTb.

MpocTpaHCTBEHHOE C/IOXKEHMWE - CNOCOG CMOXEHUS MEKOTepeHTHbIX CUTHasoB, MPW KOTOPOM KaXAblii
nepegatunk pabotaeT Ha CBOK aHTeHHy. CuUrHanbl nepefaTtyMkoB, Takum 06pas3om, U3slyyaroTcs pasHbIMU
aHTEHHaMW, U UX C/I0XEHMe MPOoMCXoAUT B MpocTpaHCcTBe. Pa3BA3ka nepegaTtyMkoB obecneumBaeTcs 3a
cyeT MPOCTPAHCTBEHHOW pa3BA3KM aHTEHH - 3a cyeT ocnabneHns NoNsA U3NyYeHUs TOl UM UHOW aHTEeHHbI
npu NPOXOXAEHNN PacCTOSAHUA A0 APYTUX aHTEHH.

CXeMHO-NPOCTPaHCTBEHHOE CJ/IOXEHUE - CMocO6 C/I0XEHUSI HeKOrepeHTHbIX CUIHaM0B, MPU KOTOPOM
C/I0XEeHMe MpoucxoAnT YacTUYHO B CXeMe, 4YacTUYHO B MpocTpaHcTBe. CxeMHas 4acTb C/IOXEHUA -
pgnarpammoob6pasyowas cxema (AOC), npepctaBnsfiouwas Cco6OM cornacoBaHHbIi UM pa3BA3aHHbIN
MHOTOMO/IOCHUK, nMetoWwmnini N BxoA0B, K KOTOPbIM MOAKAOYAOTCA nepegaTynkn, 1 N BbIXOA0B, KOTOpble
noAknoyvalTCca KO  BXogam W-BXOA0BOW aHTEHHOW peweTkn. CwurHan Kaxgoro nepegaTyunka
pacnpegenseTca mexay Bcemn Bbixogamu OOC. un B pe3ynbTaTe Ha KaXAoM ee BbIixoAe nosiBAseTcs
cyMMapHbIii curHan (t.e. B fJOC npouecc CNOXeHUs CUrHanoB co4vyeTaeTcs C MpoLeccoM pacnpepesieHus
cymmapHoro curHana mexgy N Tpaktamu). CymmapHble CUrHasbl NOCTYNalT Ha BXOAbl aHTEHHOW peleTkn
M N3nyvaroTcsa, OKOHYaTeslbHO CkNafblBasChb B NPOCTPaHCTBeE.

AHTEHHbI, UCNO/b3YIOL e HECKO/IbKO CMOCO6GO0B C/IOXEHUS HEKOrepeHTHbIX CUTHaNoB, peasnnsyloT ABa
nnn 6onee cnocob0B C/I0XEHUA U3 YMCNAa PACCMOTPEHHbIX BbILIE.

CoueTaHne (KOM6MHUPOBaHWE) CNOCOGOB C/IOXKEHUA [OCTAaTOYHO pacnpoCTpPaHeHO Ha npakTuke,
0oco6eHHO Mnpu 60/bLWIOM KONM4yecTBe O06beAuHseMblX nepegaTtyuukos (8...10 u 6onee). MNMpu 3ToM umetoT
MecTO cny4au, Korga ofiH U3 CnocoboB CMOXeHUS SAAB/ISIeTCA OCHOBHbIM, BbINOJIHAIOWWM OCHOBHOW 06bem
MYyNbTUMIEKCUN. @ OCTasibHble CNOCO6bl ABMAOTCA AONO/MHUTENbHBIMKU (BCNOMOraTenbHbiMK). Hanpumep. 24
nepegartyvka pasbuBaloTcAa Ha 12 rpynn no ABa nepegaTtyvMka B Kaxaol, B rpynnax nepegaTynku
06beANHAOTCA MNOCPeACTBOM MOCTOBOrO C/IOXeHMs, a obpasywumeca B pesynbTate 12 nepegarolymnx
KaHanoB 3aTeM O06beAuHATCA YXe MNoCPeACTBOM CXEeMHO-MPOCTPAHCTBEHHOrO C/I0XeHUs (MOCTOBbIM
cnocob6om o6beAMHAIOTCA ABa NepejaTyMka B KaXoi rpymnne, CXeMHO-MPOCTPaHCTBEHHbIM - 12). B Takmx
cny4vanax aHTeHHY criegyeT KiaccuduuupoBaTb MO OCHOBHOMY CNOCO6Y C/IOXEHWS CUrHanoB C OroBOPKOU
(Npn HEO6XO0AMMOCTM) O HAIMYNM [ONOSIHUTE/ILHOIO cnocoba.

4.1.6 Mo cnocoby opraHusauMn oAHOBPEMEHHOI He3aBUCUMOW pPaboTbl NPUEMHUKOB (My/NbTUMNIEKCUS
NPYEMHUKOB) BbIAENAOTCA cnefytoline Knacchbl:

- aHTeHHbl C pacnpejesieHMeM MNPUHUMAEMOro CUrHana Mexay npueMHUKamMu nocpeacTBoOM
corflacoBaHHbIX pa3Ba3aHHbIX genntenei;

- aHTeHHbl C pacrnpegeneHneM TMPUHMUMAEMOrO CUTHasna Mexay npueMHMKamMu nocpeacTBOM
Hepa3Bsi3aHHbIX AenunTene.

- @HTEHHbl C pacnpejesieHMeM MPUHUMAEMOro CUrHasia Mmexay npuemMHUKamm nocpeacTBOM YacTOTHO-
pasgennTenbHbIX YCTPOUCTB;

- aHTeHHbI C MPOCTPaHCTBEHHOW MynbTUMNEKCUENn NPUEMHUKOB;

- aHTEeHHbl CO CXEMHO-NPOCTPAHCTBEHHOW My/bTUMNEKCUEH NPUEMHUKOB;

- @HTeHHbI, UCNOJIb3YloLW e HECKOIbKO CNOCO60B MY/IbTUMN/IEKCUN NMPUEMHUKOB.

JaHHasa knaccudukauusa OTHOCUTCA TONbLKO K MHOrOBXO[OBbIM aHTeHHaM C pasfe/ibHbIM
noaktoYeHnemM nepefaTynkos N NPUEMHUKOB.

CornacoBaHHbI  pasBsi3aHHbIi  genutens - 2(N + 1)-noNOCHMK. UMelWwnii oanH  BXOA,

NOAK/IOYEHHbI K COGCTBEHHO aHTeHHe, 1 N BbIxogoB (N - 4MC/AO NPUEMHMKOB). BbixoAbl cornacoBaHbl 1
pa3BsizaHbl. Kak MHOTOMOJIIOCHWK TaKoi AeNnTeNlb aHa/loTMYeH PacCMOTPEHHOMY BbIlWE COMIACOBAHHOMY U
pasBs3aHHOMY MOCTOBOMY YCTPOWCTBY (peanusylolwemy MOCTOBOe CJ/IOXKeHMe CUrHanoB), W pasnuuuve
3ak/1toyaeTca B HanpaB/eHUN nepegayn curHana. fpum aToM MOCTOBOE YCTPOCTBO cymMMupyeT N curHanos
Ha OAHOM BbIXOAe, a AeNuTenb pacnpefenseT OAWH CUTHan (NPUHATbIA aHTEHHOW CAOXHbIW curHan,
copepXawmnii  CUrHanbl  HECKONbKUX PaguocTaHuuin) mexay N BbiIXxoZamu. [pyroe pasnuuue,
HECYWECTBEHHOE C TOYKM 3PEHUS OCHOBHbIX 3JIEKTPUYECKUX XapakTepuUCTUK, 3aK/louyaeTcsi B YPOBHe
MOLLHOCTM. B 0T/MuMe OT MOCTOBOIO YCTPOWCTBA, CYMMWPYIOLLEro MOLHblIe CUrHasbl MepefaTyYnkos,
AenuTenb paccyMTaH Ha CYWECTBEHHO MEHbLIYIO MOLHOCTbL MPUHMMAEMOro curHana. Manblii ypoBeHb
MOLLHOCTM MO3BOJISIET, B YACTHOCTU, KOHCTPYKTUBHO 06bEANHATL AennTesib ¢ 6annacTHbIMU Harpyskamu.
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Hepa3Bsi3aHHbIli pgenutenb - 2(.\r+¢ 1)-noNOCHUK, WUMEUWMNA OANH BXOA, MNOAKMOUYEHHbIA K

COBCTBEHHO aHTEeHHe, U N BbIXO40B (W - umcno npuemHUKOB). Bbixogbl He pa3BsidaHbl (U,
COOTBETCTBEHHO, He corflacoBaHbl B pexume naMmepeHus S-napameTpoB). Bxog cornacoBaH npu ycrioBuu
NOAK/IOYEHNS KO BCEM BbIXOZaM COr/lacOBaHHbIX Harpy3ok (corslacoBaHHbIX MpueMHUKoB). BannacTHble
Harpysku oTCyTCTBYIOT.

YacToTHO-pa3gennTenbHOe YCTPOICTBO, pacnpegensiouiee MNPUHATbIA CUTHa/T MeXAy HeCKOJbKUMU
npuemMHuKamm, aHasiorM4yHo paccMoTpeHHOMY Bbille 4YacTOTHO-pa3fenMTeslbHOMY  YCTPOWCTBY,
NCNonb3yemMoMy A1 CI0OXEHUA CUTHANOB NepeAaTyMKoB: pas/inyune 3aksoyaeTcs B HanpaB/ieHUN nepegayun
curHana. Hawmb6onee uenecoo6pasHO Tako CMOCO6 MYy/IbTUMNMEKCMN MNPUEMHUKOB WCNONb30BaTb MNpu
aHasorMyHom cnocobe MynbTUNAEKCUW NepefaTyMKoB (NpuemonepepaTynkos), T.e. Npu UAbTPOBOM
C/MIOXXEHWN CUTHa/I0B NepeAaTyMKkoB, NMpyM 3TOM OAHO YacTOTHO-pasfennTesbHOe YCTPOWCTBO MCNOJb3yeTcs
0HOBPEMEHHO Ha nepegavy 1 Ha npuem.

MpocTpaHCTBEHHAsAs My/bTUNAEKCUSA MPUEMHUKOB - paboTa KaXAoro nNpveMHuMKa Ha CBOK aHTeHHY.
Takoih crnoco6 MyNbTUMN/IEKCUM MPUEMHUKOB Lenecoobpa3Ho MCNoMb30BaTb MNPU MNPOCTPAHCTBEHHOM
C/IOXXEHUW CUTHaN0B NepefaTyMKoOB: NpU 3TOM Kaxgas pagnocTaHuna paboTaeT Ha CBOK aHTEHHY.

CXeMHO-MPOCTPAaHCTBEHHAsH MY/IbTUMNJIEKCUSA NMPUEMHUKOB peasin3yeTcsi No TOW Xe camoli cxeme, 4To u
CXEMHO-MPOCTPaHCTBEHHAA MY/IbTUMNJIEKCUA MepefaTtynkos. lMpueMHUKN nogknryaroTca Ko sxogam OOC
(koTopble B pexume npuemMa QakTuyeckn sBNATCA Bbixogamu). Takoil cnoco6 My/ibTUNEKCUN
NPUEMHUKOB Lesiecoobpa3Ho UCNOMb30BaTb, €CNVN CUTHaNbl NepefaTyMKoB CKMNaAbIBalOTCA TakKXe CXeMHO-
NPOCTPaHCTBEHHbIM CNOCOGOM.

AHTEHHbI, NCNONb3YylLWMNe HECKO/IbKO CNOCO60B MYy/NbTUMAEKCUN MNPUEMHUKOB, peanusylT gBa wan
60nee cNoco60B My/NbTUMAEKCUN N3 YNC/IA PACCMOTPEHHbIX BbILLE.

CoueTaHue (KOM6UHMPOBaHWE) CNOCOB0OB MY/NbTUMNEKCUN MPUEMHUKOB [0CTAaTOYHO pacnpocTpaHeHo
Ha npakTukKe, 0COH6EeHHO Npu 60N1bLIOM KONMYeCcTBe 06beANHAEMbIX NPUEMHUKOB (8...10 n 6onee). MNpu aTom,
KaK U Mpu MynbTAAEKCUU nepefaTtynkoB (MpuemMonepefaTyuMkoB), MMeKT MeCcTO ciy4aun, Korga oAguH un3
CNoCco60OB CMOXEHUA SAB/IIETCSA OCHOBHbLIM, BbIMOJIHSOWMWM OCHOBHOW 06bEeM MY/NbTUMN/IEKCUN. @ OCTaslbHble
cnocobbl SABNAIOTCA [OMNOMHUTENbHLIMKM  (BCMOMOraTenbHbIMM). B TakMx cnydasax aHTeHHY chnegyeTt
KknaccuuympoBaTb N0 OCHOBHOMY CMOCOOY C/NIOXEHWS CUTHa/noB C OroBOpPKOW (Mpun Heob6xogmmocTu) o
HaIM4YnM AONONHUTENBHOTO crnocoba.

4.1.7 Mo HaAnuunl pasHeCeHHOro nNpvema BblAenAaTCca cnefylolime Knacchbl:

- @aHTeHHbl 6e3 pa3HeCceHHOro npvema:

- aHTEeHHbI, UCMOb3YyloLW e pasHeCceHHbIli npuem.

AHTEHHbI, WNCMNO/Ib3YylOlUINe pa3HeCeHHbIli MpueM, AOMO/IHUTENIbHO KAaccuuuupylTca no crnocoby
pasHeceHus. Npy 3TOM BbIAENATCA cnefylolimMe nogknacchl:

- @aHTEeHHbl C NPOCTPAHCTBEHHbIM pa3HeceHneM:

- @aHTEeHHbI C NONAPUN3ALNOHHbIM pPa3HECEHNEM:

- aHTeHHbl C MOAOBbIM pa3HeceHNeM.

B aHTeHHax C NPOCTPaHCTBEHHbIM pa3HeceHneM OAUH pajnoKaHan B pexume nprvema obcnyxunsaeTcs
ABYMS (M1 60/1ee) aHTEHHbIMUW 3/1IEMEHTaMU, pa3HECEHHbIMM B MPOCTPAHCTBE HAa HEKOTOPOE pacCcTosiHUE.

B aHTeHHax ¢ NonspusalMoOHHbIM pa3HeceHWeM OAVH paguokaHan B pexume npuema obCnyxuBaetcs
OBYMS @HTEHHbIMW 3/1eMeHTaMu, KaxAblil M3 KOTOPbIX paccyMTaH Ha MNpuemM 3M1eKTPOMarHUTHbIX BOJH
onpegeneHHoi nonapusaunn. Kak npaBnno, aTm nonsipusaumy opToroHasbHbI.

K aHTeHHam C MOAOBbIM pa3HeCeHWEeM OTHOCATCA aHTEeHHble peleTKn C MHoroexogosbimu [0OC,
OCYyLLEeCTBSAOWMNE CXEMHO-MPOCTPAHCTBEHHYIO MYy/NbTUMAEKcHio. Mpu 3TOM OAMH pajuokaHan B pexume
npuema obcnyxmBaetcs ABymMs (Mnu 6onee) Bxogamu JOC.

4.1.8 Mo Buay asumyTanbHbiX 1H BblgensaTca crieAyouine Kiacchbl:

- aHTEeHHbl C KBa3MKpPYroBbiMu asnmMyTasnbHbiMU [H;

- @aHTEeHHbI C CEeKTOPHbIMU asumMyTasibHbiMu [H:

- @aHTEHHbI C asaumMyTanbHbiMU [IH cneynanbHoli hopmbl.

AHTEHHa C KBa3VKpPyrosoli asumMyTasibHOW (KBa3nKPYroBbIMy asnmMyTanbHbiMKn) [IH o6cnyxunBaeT 30HY,
thopma KoTopoill 6nu3ka K Kpyry. Bce asumyTbl paBHO3Ha4yHbl. AHTEHHa C OfJHOW KBa3WKPYroBoW
asumyTanbHoii AH - nu6o opgHoBxopoBas, M6O MHOroBxofoBas, MCMofb3ylowas MOCTOBOW unu/mu
punAbTPOBOA cnocob MynbTUNAekcun (nepepaTtyMkoB U NPUEMHUKOB, NGO npuemonepenaTtynmkoB) U He
ncnonb3ylowas MNPOCTPaHCTBEHHbIE W CXEMHO-NMPOCTPAHCTBEHHbIV CMoco6bl. AHTEHHA C HECKO/bKUMU
KBa3WKPYroBbiM1 asumMmyTanbHbiMU [JH - MHOroBxogoBasi, UCMO/b3ytOlWass NPOCTPAHCTBEHHbIW WUIN CXEMHO-
NPOCTPaHCTBEHHbIV CNoco6 MynbTunekcun (nepefaTtyvkoB U MPUEMHUKOB, NM6BO npuemonepenaTynkos),
BO3MOXHO B KOMGMHaLWM C APYTMMU cnoco6aMn - MOCTOBbIM M/MAN (UNbLTPOBbIM.

AHTEHHa C CEeKTOPHOW asumyTasibHOW (CEKTOPHbIMW as3numyTanbHbiMU) OH 06CAyXuBaeT HeEKOTOpbIi
a3nMMyTasibHbIX CEKTOP (HECKO/IbKO a3vMyTaslbHbIX CEKTOPOB). AHTEHHA C OHOW CeKTOpPHOIi asnuMyTasibHOW
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OH (o6cnyxuBaeT oauWH asuMMmyTaslbHblli cekTop) - nubo ogHOBXOAOBas, nnéo MHorosxogoBas,
MCNosb3ytollas MOCTOBON MAn/v hnnbTPOBON CNOCO6 MynbTUNEKCUN (NepefaTynkos U MPUEMHUKOB, M60
npuemonepefaTtymkoB) M He WCMOMb3ylOLWass NPOCTPAHCTBEHHbIi N CXEMHO-NPOCTPAHCTBEHHbIM CNOCO6bI.
AHTEHHa C HeCKO/IbKMMMW CEeKTOPHbIMW asumyTanbHbiMu [H (o6cnyxmBaeT OAWUH WAN  HECKOJSIbKO
asMMyTanbHbIX CEKTOPOB) -  MHOrOBXOAOBasi, WCNOMb3yloWas MNPOCTPAHCTBEHHbIA WAM  CXEMHO-
NPOCTPaHCTBEHHbIA CNocob6 MynbTunAekcun (NepefaTyMkoB W NPUEMHUKOB, NM60 npuemonepefaTymMkos),
BO3MOXHO B KOMOMHauum c Apyrumu crnocobamMmm - MOCTOBbIM WU/MAN (puAbTPoBbIM. N8 aHTeHH C
HECKO/IbKMMU CEKTOPHbIMU asumMyTanbHbiMU [IH cyulecTByeT criegytoliee BUA0BOE [efleHune:

- aHTeHHbI, hopmupyowme Tonbko ogHy [IH B Kaxablli cekTop;

- aHTEHHBbI, KOTOPble XOTA 6bl B O4NH CekTOp hopmupytoT ase nnm 6onee AH.

AHTeHHa C asumyTanbHoOl (asumyTanbHbiMKu) [H cneynanbHoil copmbl opMupyeT OAHY wAn
Heckonbko [AH pgna o6bcnyxkusBaHWsA 30HbI, MO OpPMe He ABAAKLWENCA KPYroBol WAW CEKTOPHOW.
AsnmyTanbHas [OH cneunanbHoOW dopmbl - asuMmyTanbHas [H. He sBAAOWAACA HU KBA3UKPYroBoOW, HU
CEeKTOpPHOW. AHTeHHa C ofHol asumyTanbHoW [H cneumanbHoW dopmbl - NM60 OAHOBXOAOBas, /NGO
MHOTOBX0A0Basi, UCMNOMb3ylolWas MOCTOBOW unn/m unbTpoBoli CNoco6 MynbTUNAekcun (nepefaTynkos U
npuemMHWKoB, nN60 npuemonepefaTynkoB) U He WCMOMb3ylowWwasd MNPOCTPAHCTBEHHbLIA W CXEMHO-
NPOCTPaHCTBEHHbIA CNOCOObI. AHTEHHa C HECKOAbKAMW asMmyTanbHbiMuU [OH cneuynanbHoOl dOpMbl -
MHOrosxogoBsas, ncnonb3yrouas NPOCTPaHCTBEHHbI nnn CXEMHO-NPOCTPaHCTBEHHbIN crnoco6
MynbTuUnNAekcum (nepefaTtymkos M MPUEMHUKOB, NM60O NpuemonepefaTyMkoB), BO3MOXHO B KOMOGUHaLUWN C
Apyrumu cnocobamu - MOCTOBbIM U/ UNbTPOBbLIM.

4.1.9 Mo pexumam paboTbl BblAensal0TCA cnefytoLime Knacchl:

- HeafanTBHbIE aHTEHHbI;

- aflanTUBHbIE aHTEHHbI.

HeagantuBHass aHTeHHa WMeeT HeU3MEeHHble BO BPeMeHu (HeynpaBnsieMble OMNepaTUBHO)
XapaKTepUCTUKN.

ApanTuBHass aHTeHHa MO3BOJIAeT oOrnepaTUBHO YMpasB/ATb CBOWUMW XapaKTepucTukamum C Lefbio
ajanTtayun K KOHKpPeTHON o6CTaHOBKe, XapakTepnusyemMoli KO/IMYeCTBOM O6CNYXVNBaeMbIX B fJaHHbIA MOMEHT
abOHEHTOB M UX MPOCTPAHCTBEHHbIM pacnpejesieHnem rno 3o0He 06CNyXnBaHus.

ApanTvBHble aHTEHHbl JOMNOMIHUTENIbHO KAaccuduUUUpyoTCa No cTeneHW aBTomMatusauuu npoLeccos
ynpaBfieHns xapakTepuctnkamu. lNpu aTom BblAeNAOTCA Criefyloume nogknacesl:

- afanTuBHbIe aHTEHHbI C PYYHbIM yNpaB/IeHWEM, B KOTOPbIX OKOHYaTes/IbHOE pelleHne Ha TO WiIn NHoe
N3MeHeHne XxapakTepucTUK 1 3anyck npouecca N3MeHeHnUs OCYLeCTB/IAETCA Ye/I0BEKOM;

- afianTMBHble aHTEHHbl C aBTOMAaTM4YECKMM YynpaB/ieHWeM, B KOTOPbIX MNpPOLEcChbl YynpaB/ieHUs
XapakTepmucTukaMmu NosIHOCTbI0 aBTOMaTM3NPOBaHbl 1 OCyllecTBAAOTCA 6e3 yyacTusa yesioseka.

4.2 Knaccudukaums aHTEHH AN MOBOUAbHbLIX paguocTaHLmnii

4.2.1 AHTEHHBbI onsa MO6UNBbHbIX paguocTaHunii KknaccuduumpyroTcsa no cneaywwmm
KNacCuMUKaLMOHHbIM NpPU3HaKam;

- o Tuny o6bekTa pasMeleHns o6cnyxmBaemoi pagmocTtaHuum;

- MO TUNy CO6CTBEHHO aHTEHHOTro yCcTpolicTBa.

4.2.2 Mo Tuny o6bekTa pa3MeleHUs o6CAyXuBaeMoi paguvocTaHUMW BbIAeNsalTCsa chegytoune
Knaccsbl;

- @aHTeHHbl ANA BO3UMbIX pPagMoCcTaHUuUi, pasmelaeMbiX Ha aBTOMOOGWUAAX WU MHbIX TPaHCMOPTHbIX
cpefcTBax; aHTEHHbl JAaHHOrO Kjlacca ycTaHaB/IMBalOTCA Ha Kopnyce (Ky3oBe) TpaHCNOPTHOro cpeacTea:

- @aHTeHHbl ANA HOCUMMbIX pajnocTaHuuii (NepeHOCUMMbIX HenocpeAcTBEHHO abOHEHTOM); aHTeHHbI
[aHHOro knacca yctaHaBNMBalOTCA Ha KOprnyce paganocTaHuuu.

4.2.3 Mo Tuny co6CTBEHHO aHTEHHOTO YCTPOlicTBa BbIAENAOTCA CreAyloline Knacchl:

- BuOpaTOpHble aHTeHHbl, COGCTBEHHO aHTEHHble YCTPOWCTBA KOTOPbIX MNpeACcTaB/AlT Ccob6oli
BubpaTopbl;

- NpoYne aHTEHHbI.

5 OCHOBHble napamMeTpbl aHTeHH Npuemonepefawlnx AN paguocTaHuuii
CYXONyTHOW MOABUXHOW pagnMocBsisn

5.1 OCHOBHble MapamMeTpbl aHTeHH A1 LeHTPOBbIX (6a30BbIX) pagnocTaHynuit

5.1.1 AHTEHHbI AN LEHTPOBbLIX (6a30BbIX) PaAMOCTaHLMIN XapaKTepu3yrTCcsa CAeayoWwmMMn OCHOBHbIMY
napameTrpamu:

- AnanasoH pabo4ymnx 4acToT:

- KONM4yecTBO Mepearwolinx BXOA0B WU NPUEMHbIX BbIXOAO0B, /IGO0 KOMMYECTBO MpuemonepeaaroLwmnx
BXO/0B:
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- HOMUHaNIbHOE BXOJHOE COMPOTUBJIEHME Nepefarwnx (Npuemosiepesaolnx) BXOA0B: HOMUHa/IbHOE
BbIXOJHO€ COMPOTUBJ/IEHNE NMPUEMHbIX BbIXOA0B;

- KO3 (PMUMEHT cTOosIUEN BONHBLI HanpsixeHua (KCBH) Ha nepepatownx Bxonax;

- KCBH Ha npuvemHbIX BbIxogax;

- KCBH Ha npuemonepepawuwmx Bxogax B nogauvanasoHe nepepadu (Ha vactotax nepegauyv) um B
nogaunanasoHe npuema (Ha 4yactortax npuema);

* pa3Bsi3dka Mexay nepegawmowmmn (npnemonepesarolimmMm) BXogamu;

- pa3Bs3Kka Mexay nepefarwwmuMmm BXogamu N NPMeMHbIMU BbIXOAamu;

- pasBsa3Kka Mexay NpueMHbIMU BbIXogamu;

- HepaBHOMEPHOCTb a3umyTanbHol JH B 06CNyXnBaemMoil 30He;

- KoadhpurumMeHT HanpaBsieHHoro ageicteus (KHA);

- koathpuuyneHT ycunenunsa (KY) B pexnme nepegauu;

- KY B pexume npuema;

- YYBCTBUTE/IbHOCTb.

5.1.2 lnana3oH pa6oymx 4acToT onpegensieT 4YacTOTHyl o6nacte, B KOTOpoli onpegenstoTcs
4acTOTHO-3aBNCHMble HOpMUpyeMble napameTpbl (KCBH, pa3Ba3ku, HepaBHOMEPHOCTb asnuMyTasibHoOl OH,
KHA, KY. uyBCTBUTENbHOCTb) C pasfgenieHuem (Mpy Heo6xoAuMMOCTM) NO nogavanasoHam nepegayn v
npuvema. [lnsa Kaxaoro 4acTOTHO-3aBUCMMOIO napameTpa onpefesnisieTcs ero 4yacToTHas XapakTepucTuka, u
3a pe3ynbTar NpUHUMaeTCA Hauxyjlee 3Ha4yeHue.

5.1.3 KonunyecTBo BXOA0B/BbIXOAOB oOMnpefenseT KaHa/lbHYHO eMKOCTb. KonumuyecTBO nepepgaroLlimx
BXOJ0B W NPUEMHbIX BbIXOAOB orpefenseT KaHa/lbHYl0 €MKOCTb aHTeHH C pa3fie/ibHbIM NOAKM0YeHNneM
nepefaTtynkoB U NPUEMHUKOB. KonmuyecTBO npuemonepejarolunx BXo40B onpegenseT KaHa/lbHYIO eMKOCTb
aHTEHH C COBMECTHbIM NOAK/MI0YEeHNEM NpuemonepeaTymKoB.

5.1.4 HomnHanbHoe BXOAHOE COMNPOTUBNEHMe nepefalwux (MpuemonepegarWwmnx) BXOA0B ecCTb
BOJ/IHOBOE COMpOTMB/IeHMEe UAepPoOB rMepefaTynkos (npreMonepefaTtynkoB), MOAKMOYAEMbIX K 3TUM
BX0ogaM. HoMMHa/ibHOe BbIXOJHOE COMPOTUBJ/IEHWE MPUEMHbIX BbIXOLOB €CTb BOJ/IHOBOE COMPOTUBJ/IEHUE
hnaepoB NPUEMHUKOB, NOAKIOYAEeMbIX K 3TUM BbixoAaMm. OTHOCUTE/IbHO BE/INUYUH flaHHbIX COMPOTUBAEHWNA
onpepensOTCca 3aBucALULME OT HUX HOpMUpyeMble napameTpbl (KCBH, pa3sasku u 1.4.).

5.1.5 KCBH Ha nepepatowunx exogax K APH onpegensietcs B nogavanasoHe nepegauym (Ha yactoTax
nepegayn) B pexume npsMoil nepegadnm curHana (B CTOPOHY aHTeHHbl). Mpu 3TOM BO BHUMaHue
NPUHMMalOTCA BCe BXOAbl, U 3a pe3ynbTaT NpuHMMaeTCcsA Hanbosbluee 3Ha4YeHue.

KCBH K,rg onpegensietcsa no oopmyrne:

(5.1)
nnn no dopmyrne;
(5.2)
rae n - HOMep BXOAa;
N - KOAnM4yecTBO BXOAOB:
Z, - BXOAHOW mmnegaHc (KOMMNJeKCHOe conpoTuBieHne) n -ro Bxopa. Om;
W - HOMWHanbHOEe BXOAHOe COMpoTMB/ieHNe BXxoAa, Om;
S, - KO3(h(pMUMEHT OTpaxeHUs OT n -ro Bxofa, onpegenseMblii Kak COOTBeTCTBYOLLMIA

AnaroHanbHbli 3/1IEMEHT BOJIHOBOM MaTpulbl pacCesiHUA aHTeHHbl Kak MHOTOMOJOCHMKA (Ha 4YacToTe, rae
Be/fiMunHa |5m| makcnmanbHa).

5.1.6 KCBH Ha npuemMHbIX Bbixogax K npu onpepgenisieTcs Ha yactoTax npvema B pexume o6paTHOW

nepefauun curHana (B CTOPOHY aHTeHHbl). Mpy 3TOM BO BHMMaHVe NPUHUMAalOTCS BCE BXOAbl, M 3a pe3ynbTaT
NpUHUMaeTCcs Hanbosbluee 3HaAYEHe.

KCBH K npn onpepgensetcsa no dopmynam (5.1) nam (5.2), ¢ y4eTom TOro, 4TO BCE BXOAALIME B HUX

napamMmeTpbl OTHOCATCA B AaHHOM c/iy4dyae K NpueMHbIM BbiXo4aMm.
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51.7 KCBH Ha npuemonepegarwlwmx BXofax ornpegenderca OTAeNbHO Ans
nepegavn M 4acToT npuema (T.e. onpegenstoTca ABe BennumHbl KCBH), ecin mmeet mecTo
pasgeneHve paboyero guanasoHa Ha 4acToT. Ecnm Takoro pasfgeneHus HeT, TO onpegensercs
ofHa BenuunHa KCBH, Hambonbllas B gvanasoHe paboumx yactoT. B octanbHom KCBH Ha
npuemonepegarowmx Bxogax onpegensercsa aHanormnyHo KCBH Ha nepepgatownx Bxogax (5.1.5)
1 npueMHbIX Bbixogax (5.1.6).

5.1.8 PasBs3ka mMexay nepegarouwmmu (npuemonepegarwnumn) exogamm allPA ab onpegensietcs
ma 4actoTax nepepadynm Kak NCUYUCIEHHbIV B ,u,eu,w6enax "N B3ATbIl C 06paTHbIM 3HakoM MoAy/ib BOJZIHOBOro
KOSCbeVILI,VIEHTa nepegadyn Mexay AsBymsa nepeparowmnmun (I'IpVIeMOI'Iepe,EI,a}OUJ,VIMVI) BXogamu. |_|pVI 3TOM BO

BHMMaHMe npuHUMarTCA BCe BO3MOXHble Mapbl BXOA4OB, W 3a pe3y/sibTaT NPpUHMMaeTCA HauMeHbllee
3HadyeHne pa3BA3KU.

Pa3Bsaska anp;l. g6. onpegensertcs no hopmyse:

= _min {-2018]|$%$ 5.3

-Jk-U...V( I$ A 5-3)
roe //, K - HOMepa BXOAOB;
N - Konn4yecTBO BXOAOB;

Sni - BOJIHOBOW KO3(h(ULMEHT nepefaum mMexay n-m U K -M BXogamu, onpepensieMblii Kak

COOTBETCTBYHOLNIA 3/IEMEHT BOJIHOBO/ MaTpULibl PacCESIHUS @HTEHHbl KakK MHOFOMOJIIOCHMKA (Ha 4acToTe,

rae BenunyuHa |[.9nl| makcumanbHa).

5.1.9 Pa3BA3ka wmexay nepegaloowmummn BXoAaMu W TMPUEMHbIMU  BbIXOgamu Mupm-npn « OBb

onpeaensieTcsi Ha 4YactoTax Mepefadn Kak MCUYUC/IeHHbIW B geumbesiax U B3ATbIi C 06paTHbIM 3HAKOM
MoAYy/b BOJIHOBOIO KO3duuMeHTa nepegaun mexny nepejaroliym BXOLOM W NPUEMHbIM BbIXOAoM. Mpu
3TOM BO BHMMaHWEe MPUHUMAOTCA BCE BO3MOXHbIE Mapbl «BXOA - BbIXO4», U 3a pe3ynbTaT NpuHUMaeTcs
HaVMeHbllee 3HaYeHNe pPasBs3KM.

Pa3BfAska aupu.,,.rle ab, onpegensietca no cgopmyne (5.3) ¢ yuetom TOro, 4to hurypupyrowmnin B

Hell HAeKC N B A4aHHOM csiydae o603HayaeT HOMepP NMPUEMHOro BbIXOAa.
5.1.10 Pa3BA3ka mexay npMeMHbIMW BbiXogamu aopu . AB onpepensetcsa Ha yacToTax nepepavun Kak

MCUYNCNEHHbIA B geunbenax u B3ATbIA C 06paTHbIM 3HAKOM MOAY/lb BO/IHOBOro KoadppuuymeHTa nepegaudu
Mexay [ABYMS NPUEMHbIMU Bbixodamu. pu 3TOM BO BHMMaHME NPUHUMAKOTCA BCe BO3MOXHble napbl
BbIXO0B, N 3a pe3y/ibTaT NPMHMMAeTCA HauMeHbllee 3HaYeHne pPasBA3KN.

PasBaska anpm .ab. onpegensetcsa no dopmyne (5.3) ¢ yyuetom TOro, 4to churypupytoume B Hei
WHAEeKCbl N, K B AaHHOM cnydvae o603HavaldT HOMepa NPUeMHbIX BbIXOA0B.

5.1.11 HepaBHOMepHOCTb asumyTasbHoi AH B 06cnyxmBaemMoi 3oHe p, 4B onpegensietcs nM6o

AN Bcero AguanasoHa pab6oyux yactoT, NM60 ANA nogfvanasoHOB Mepejayn u npuema no OoTAeNbHOCTU
(ecnn nmeeT MecTo pasfefnieHne gvanasoHa paboyMx 4acTOT Ha yKasaHHble nogavanasoHbl). MNpu aTom BO
BHUMaHWe MPUHMMAIOTCA BCe BXOAbl W BbIXOAbl, M 3a pe3ynbTaT MPUHMMaeTCs Hauxyglee 3HauvyeHue
HepaBHOMepHOCTU (BO BCeM gnana3oHe paboumx 4acToT, NM60 ANa nogavanasoHOB nepegayvun v npvema no
OTAEeNbHOCTN).

B kayecTBe 06C/yXNBaeMOW 30Hbl paccMaTpuBaloTCA:

- MOJIHbI a3uMyTanbHbIi cekTop 0...2 paf. AN aHTEHH C KBa3WKPYroBbIMU asumyTanbHbIMU [OH;

- Bblfe/leHHble OrpaHM4YeHHble as3vMyTalibHble CEKTOPbl A1 aHTEHH C CEKTOPHbIMU asuMyTasibHbIMU
OH v aHTeHH c asumyTanbHbiMuK [IH cneunanbHol hopmbl.

HepaBHOMepHOCTb asnmyTanbHolii AH (), 4B onpeaensetcsa no opmyne:

P=+ max 101g~" (5.4)
* mi

raoe n - HoMep BXO4a WAW BbIXOAa;

4yacToT
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N - KO/JM4yecTBO BXOAO0B, NMG0 KO/IMYECTBO BbIXOAO0B, /IMG0 CyMMapHOe KO/IMYEeCTBO BXO[O0B U
BbIXO0B;
[+,(p) - asumyTanbHasa AH (amnauTyaHasa, Nno HanpsXXeHHOCTW nonsf), hopmmupyemas ¢ n-ro Bxoga
(BbIXOAA);
¢ - asumyT;
@ ,, d, - rpaHMYHble a3uMyTbl 06CNYXNBaeMOli 30HbI.

5.1.12 KHAO D. gb. onpepgensietca nn6o gna Bcero AunanasoHa pa6oyux vacTtoT, nu6o aAna
nogananasoHOB nepejavyn u npvema no oTAeNbHOCTU (eC/iM MMeeT MeCcTO pasjefneHne gnanasoHa paboumx
4acTOT Ha ykKasaHHble noagnanasoHbl). MNpy 3TOM BO BHMMaHWe NPUHUMAlOTCS BCe BXOAbl U BbIXOAbl, M 3a
pesynbTaT NpuUHUMaeTCAa HauMMeHbllee 3HayeHWe (BO BCeM pAuanasoHe paboymx uyacTtoT, nAnbo aAnA
noaananasoHOB nepegayn v npuema no oTAeNbHOCTH).

KHA MmoxeT onpegenatbca nAnb6o B Makcumyme asumyTanbHoli [H. nu6o B cpegHem no
obcnyxnBaemoli 30He (o6cnyxumBaemas 30Ha onpefensieTcsa Tak Xe. Kak 3TO fgesnlaeTcs NPUMEHUTENIbHO K

HepaBHOMEpPHOCTU a3uMyTanbHol AH - cm. n.5.1.11 ).
B makcumyme asumyTtanbHoii AH KHJ[ D, aob. onpepgenseTtcs no dpopmyne:

4n wax N1 :(e0,d)

D = min 10Ig- (5.5)
n>12.-Ar -

* (0, <p)sin Gr/0

rae n - Homep BXOAa WAW BbIXOAA;
N - konnyecTBO BX0AOB, NMG0O KOMNYECTBO BbIXOAOB, NM60 CyMMapHOe KO/MYecTBO BXOLOB U
BbIXOJOB;
F.,(M - [AH KaKk (yHKUMA [OBYX YrOBbIX CHEPUYECKMX KOOPAWHAT (amMnauTygHas, no
HanpsKeHHOCTU Noss), hopMupyemasi ¢ 11-ro BxoAa (BbIXOAa);
0, ® - yrnosble chepnyeckme koopaMHaTLI: MOMSAPHBIA YO U a3UMYT COOTBETCTBEHHO;

00 - nonApHbIA yron, Nnpy KOTOPoM onpegesieHa asumyTanbHasa OH;

®,, ¢, - rpaHNYHble a3uMyTbl 0GCYXNUBAEMOIi 30HbI.

B cpeaHem no o6cnyxumBaemoli 3oHe KHA O. oB. onpeaensietcst no coopmyne:

. 4nF
D= min 10 n (5.6)

lg : -
\Jdch*FA(O. ¢ ~n BC/B

roe F - cpefAHekBagpaTuMyeckoe 3HadyeHue asumyTanbHoii [H (B o06cnyxuBaemoli 30He),

dopmupyemoin c n-ro Bxofda (Bblxopga); OCTaNbHble 0603HayeHna - Te xe, u4yto B (5.5).
CpefHekBagpaTmnyeckoe 3HavyeHne asnumyTanbHol [IH onpegensietcsa no hopmyne:

(5.7)

raoe  &,, @, - rpaHuUYHble a3MyTbl OGCTY)XXNBAEMOW 30HbI.
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5.1.13 KY B pexume nepepgaun ,46. onpepensieTca OTHOCUTENIbHO NOJIyBO/IHOBOro BMGpaTopa

Ha yacToTax nepegaym C yyeTOM COOTBeTCTBylLWero 3HadyeHus KHJ. gnccunaTuBHbIX (TENOBbIX) NOTEPb
MOLWHOCTM M NOTepb MOLWHOCTU Ha OTpaxeHune (06ycroBMeHHbIX paccornacoBaHuem). lpu 3ToM BO
BH/MaHMWe MNpMHMMalOTCA BCe BO3MOXHble Mepegakolue (npuemonepegatrolyme) BXoAbl, U 3a pe3ynbTar
NPUHUMaEeTCA HaMMeHbLUee 3HaYeHue.

B 3aBuMcMMOCTM OT TOro, kak onpegeneH KH/ - B Makcumyme asumyTanbHoOW AH. nnn B cpegHem no
obcnyxmnBaemon 30He. KY onpepgensetca nu6o B mMakcMmyme asuMmyTtanbHoi [H, nn6o B cpegHem mno
o6cnyxnBaemoil 30He (T.e. B3TOM cMbicnie KY 1 KH/, onpefensitoTcsi 0ANHAKOBO).

KY GnPl.a6. onpegensetca no chopmyne:
G,w=D +10lgn-2,15. (5.8)

roe D - KHA, ab;
rj - KMA. yunTbiBalowmnii guccunaTtuBHblie NOTEPN U NOTEPU Ha OTpaxeHue.
5.1.14 KY B pexnme npuema Gnpu .aB onpepgenseTrcsa oTHOCUTE/IbHO NOJIYBO/IHOBOro Bu6paTtopa Ha

yacToTax npvema c y4eToM COOTBeTCTBYlOWero 3HadeHuss KHJ. guccmnatvBHbIX NOTEPb MOLHOCTU, NOTepb
MOLLHOCTM Ha OTpaXeHwe, W YCUIeHUS NPUEMHOro TpakTa Mo MOWHOCTU. [pyM 3TOM BO BHUMaHUE
NPUHUMAIOTCS BCe BO3MOXHbIEe NMPUEMHble BbIXOAbl, 1 3a pe3ynbTaT NPUHUMAETCS HauMeHbLUee 3HavYeHue.

KY Gnpu ,aB6. onpegensietcsa no doopmyne:
¢ res = £5+10Ign+A'p-2,15, (5.9)

roe D - KHA. ab:
) - KNA4. yunTtbiBawoWwnii guccnunaTnBHbiE NOTEPU U MOTEPU HA OTPAXEHUE;

K p - KO3(hULMEHT YyCUNEHNSA NMPUEMHOTO TPakTa no MowHocTu. ab.

5.1.15 YyBCTBMTE/ILHOCTbL OMNpefensieTca B pexume npuema (4N MNPUEMHbIX BbIXOLOB WUAW
npuomosiepealumnx BXoA40B Ha YacToTax NpremMa) Kak MUHUMaibHO AOMYCTUMbIA YPOBEHb CUTHaMa B TOYKe
npuema, npy KOTOPOM Ha BbIXO4e aHTeHHbl O6GecneuvMBaeTcs 3afjaHHOEe OTHOLeHue «curHan/wym» (c
y4yeToM TO/IbKO COGCTBEHHOrO lWyMa aHTeHHbl). MUWHMManbHO AOMYCTUMbI/A  YPOBEHb CUrHana

xapakTepusyeTcsa NM60 NAOTHOCTbIO NMoToka aHepruu I B1M, B oTHOCcuTenbHO BT/M2 (Mnn MBT/M2), nubo
HanpsHXeHHOCTbI 3NneKTpuyeckoro nons £ oln, 4B OTHOCUTENBLHO MKB/M.

MuHMManbHO gonycTumas MNJ0THOCTb MNOTOKa 3Heprum curHana [ bln. gb oTHocuTenbHo BT/M2

onpepensetcsa no cpopmyne:
n, =8,84-G,,, +201g(/,/300)+ !0lg(*,r,A,Al). (5.10)

roe Gnpu - KY B pexume npuema. ab;
/1,, - MakcuManbHas yactota npuema. Mry;
k0 = 1,38-10 :' Ox/K - nocTtosiHHasa bonbumaHa;

T4 - wymoBas TemnepaTypa aHTeHHbl. K. onpegeneHHas ¢ y4eTOM TO/IbKO COGCTBEHHOrO LWyma
aHTEeHHbI (6e3 yyeTa BHELWHMX WWYMOB U NOMEX);
A, - WKUpMHA NOMOCbl HacTOT OCHOBHOrIO KaHana npuema. y;

/T - 3apgaHHOe OTHOLWEHNe «CUrHasa/wym» (Mo MOLWHOCTN).
Mpun ncuncneHun B A6 oTHOCUTENBHO MBT/M2 MWHMMaNbHO gonycTuMmasl NIOTHOCTb MOTOKa 3HEPrun
Takxe onpepensietca cdopmynoli (5.10). HO K pe3ynbTaTy, NOJYYeHHOMY MO 3Tol chopmysne, He06XoaAUMO
npn6aeutb 30 Ab6.

MuHUManbHoO agonyctnmMmasa HanpsaXeHHOCTb 3/1IEKTPUYECKOro nonsa ET4a. ,D'E. OTHOCUTENIbHO MKB/Mm

onpegensieTcs no opmyne:
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£..=m54.6-C,+2018(/_/300)+1018(* /1 [] (A=) (5.11)

(BCe BENMUUUHLI - Te Xe, UTO 1 B Npeabiaylieli oopmyne).

5.1.16 KY B pexume nepegauun, KY B pexvume npremMa u 4YyBCTBUTENbHOCTb AONyCcKaeTcs onpeaensite

6e3 ydyeTa AguccunaTMBHbLIX MNOTepb B dupepax, ANMHbI KOTOPbIX OMpefesiAloTCsa COOTBETCTBYIOLWMMN
npoekTammn Ha pasMelieHne NPUMEHNTEIbHO K KOHKPETHbIM MECTHbIM YC/IOBUSAM.

5.2 OCHOBHble NapamMeTpbl aHTeHH 415 MOOGUAbHbIX pagnocTaHunii

5.2.1 AHTEHHbl ANA MOGW/bHbLIX pPagMOCTaHUWIA XapaKTepusylTcss CAeaAylWwWUMU  OCHOBHbIMU
napameTtpamn: KCBH; KY.

5.2.2 KCBH onpegensetca nnbo oTAeNbHO AN1A 4YacTOT nepegayn n yacTtoT npuema, nbo gns BCero
Avana3oHa paboynx yacTtoT. Bo Bcex cnyvasax KCBH onpegensietca NpUMeEHUTENbHO K pexumy nepepgadu
CUrHana B CTOPOHY aHTeHHbl (4NA 4YacToT nepegayn 3TO MpsAMas nepepgada, A8 4vacToT npuema -
obparTHas).

KCBH onpegensetca no coopmyne (5.1) unm (5.2) npu N = 1.

5.2.3 KY onpepgensieTci OTHOCUTe/IbHO MNOJyBOSIHOBOrO Bubpatopa N1M60 OTAENbHO AN 4acToT
nepefayn n 4acToT npuema, IM6oO AN BCero gnanasoHa pabounx vactoT. KY onpegenserca no dopmyre
(5.8). Bxogawwmii B aTy chopmyny KHZI D onpegensietcsa no popmynam (5.6), (5.7).

6 TexHn4yeckne Tp960BaHI/IFI K aHTeHHaMm npnemonepenarwnm ansd
pap.MOCTaHLLMﬁ CyXOﬂyTHOﬁ I'IOp,BI/I)KHOI7I pagnoceA3n
6.1 TexHnyeckne TpeboBaHNA K aHTeHHaM ANA LEeHTPOBbIX (6a30BbIX) pagnocTaHUumni
6.1.1 TexHn4yeckne TpeboOBaHNA K aHTEHHAM [A/1 LEeHTPOBbIX (6a30BbIX) pagnocTaHuuin (Tpe6oBaHus K
OCHOBHbIM NapameTpam) npuBeaeHbl B Tabnuvue 6.1.
Ta6bnuuya 6 .1- TexHuyeckme Tpe6GOBaAHUS K aHTEHHAM A1 LEHTPOBbIX (6a30BbIX) paguMocTaHuuii
(Tpe6oBaHNA K OCHOBHbIM NapameTpam)
MapameTp Tpeb6oBaHue
1 KCBH Ha nepegatouwmnx Bxogax [JonxeH 6bITb He 60nee 1,6
2 KCBH Ha nprveMHbIX BbIXxoAax [OonxeH 6biTb He 6onee 3
3 KCBH Ha nprnemonepegatolwmx exogax: [JonxeH 6bITb:
- Ha yacToTax nepegayu He 6onee 1,6
- Ha YyacToTax npuema He 6onee 3
4 Pa3BsA3ka mMexay nepejawowmumum (npuemornepearoLwmmm) fAonxHa 6bITb He MeHee 40 b
Bxogamun
5 Pa3Bs3ka mexay nepegarwowmnmm Bxogamu v npueMHbiMm [JonxHa 6bITb He MeHee 60 ob
BbIXo4amu
6 Pa3Ba3ka Mexay NpUeMHbIMU BbIXO4aMu [onxHa 6bITb He MeHee
7 HepaBHOMeEPHOCTb a3MmyTanbHOW [JH B 06CcnyxuBaemMoii 30He:
- AN1A aHTEHH C KBa3WKPYrosBbiMu asumMmyTasibHbiMu OH [AonxHa 6bITb He xyxe +3 ab
- ANA aHTEHH C CEKTOPHbIMW asumyTanbHbiMu AH JonxHa 6bITb He xXyxe 1.5 nb
- ANS aHTeHH € asumyTanbHbiMK [IH cneunanbHoOn hopmbl [onxHa 6bITb He Xyxe +3 b
8 KHA Mo TEXHNYECKMM YCNOBUAM
(TY)
9 KY B pexume nepegauun Mo TY
10 KY B pexume npuema Mo TY
11 YyBCTBUTENILHOCTbL noTty
6.2 TexHn4yeckne TpeboBaHNA K aHTeHHaM A8 MOGUIbHbIX pagnoCTaHL Wit
6.2.1 TexHuyeckme TpeboBaHMA K aHTeHHaM AN MOOWAbHbIX pajuocTaHuuin (TpeboBaHuA

OCHOBHbLIM NapameTpam) npuBefeHbl B Tabnuue 6.2.

10
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Ta6nuuya 6.2 -TexHuyeckue TpeboBaHMA K aHTEHHAM A5 MO6UbHBIX pagMocTaHumnii (Tpe6oBaHus

K OCHOBHbIM nMapameTpam)

MapameTp
1 KCBH (Ha yacToTax nepegayn)
2 KCBH (Ha yacToTax npuema)

3 KCBH (BO BceM guana3soHe
paboynx 4yacToT)
4 KY (Ha yacTtoTax nepegauu)

5 KY (Ha yacTtoTax npuema)

6 KY (Bo Bcem gnanasoHe paboumnx
yacToT)

[onxeH 6bITb
[onxeH 6bITb

[onmxeH 6bITb

AonxeH 6bITb
AonxeH 6bITb

[AomxeH 6bITb

Tpeb6boBaHue
He 6onee 2.5
He 6onee 6

He 6onee 2.5

He MeHee MUHYC 3 Ab
He meHee MuHyc 3 ab

He MeHee MUHYC 3 AB
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