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HAUMOHANBHBIN CTAHOAPT POCCUUCKOWN ®EQAEPALUMN

AHTEHHbI MPUEMONEPEAIOLVE ) )
NS LEHTPOBBIX (BA30BbIX) U MOBMIbHbIX PAIVMOCTAHLIMIA CYXOMYTHOW NOABVKHON
PARMOCBSI31 U MX XAPAKTEPUCTVKM

OcHoOBHbIe napameTpbl. TexHuyeckue TpecoBaHUA

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

Harta BBegenusa — 2015—-09-01

1 O6nactb npuMmeHeHus

Hacroswuii  ctaHaapT pacnpoCTPaHAETCS Ha aHTeHHbl Npuemonepeparwme ANA  LEHTPOBbIX
(6a30BbIX) U MOBUMbHBLIX CTaHUMA CUCTEM CYXONYTHOW MOABMXKHOW PagMOCBA3M, TPAHKWUHIOBBLIX |
cneunanbHOro HasHa4YeHUs, UCNoMnb3yLWMxX agnanaszoH OBY 1 Hu3kouwacTtoTHyO (Ao 1 I'Ty) YacTb AnanasoHa
YBY. CTaHaapT He pacnpoCTpaHAETCs Ha aHTeHHbl Anst 6a30BbIX U MOBUNbHBIX CTAHUMIN CUCTEM COTOBOM
paauocBsian.

2 HopMaTtuBHbIe CCbINKH

B HacToqemM cTaHgapTe UCNONb30BaHbl HOPMATUBHBIE CChINKKU HA cneaylowme cTaHaapThbl:

FOCT 23282-91 PelleTku aHTeHHble. TepMUHbI U onpeaeneHuns

FOCT 24375-80 Pagnocssisb. TepMUHBLI M oNpeaeneHns

MpumwmeuyaHe— lNpn Nonb3oBaHUN HaACTOAWMM CTaHAapTOM Uenecoobpa3Ho NpoBepuUThb AeicTBue
CCLINMOYHLIX CTaHLapPTOB B MHPOPMALMOHHOW cucTeMe obLLero nonb3oBaHus — Ha oduyuansHom caite degepansHoro
areHTCTBa MO TEXHUYECKOMY PerynMpoBaHWIO U METPOSIONMM MO CTaHAapTusauumn B ceTn UHTepHeT unu no exerogHo
u3gaBaeMoMy UHOPMaLUOHHOMY ykasaTeno «HauuoHanbHble cTaHAapThi», KOTOPLIA onybnMkoBaH NO COCTOSHUIO Ha
1 sHBaps Tekywero roga, ¥ no BbiMyckam eXeMecs4HOro MHGOPMaLMOHHOIO yKkasaTens «HauvwoHanbHble CTaHaapTbi»
3a Tekywui rog. Ecnu 3aMeHeH ccbinoYHblil CTaHAapT, Ha KOTOpLIA fJaHa HefaTupoBaHHas ccbifika, TO peKoMeHayeTca
MCNoNb3oBaTh AENCTBYIOLLYIO BEPCUIO 3TOMO CTaHAapTa € Y4eTOM BCEX BHECEHHLIX B JaHHYIO BEPCUIO U3MeHeHniA. Ecnin
3aMeHEeH CCbINTOMHbIA CTaHAapT, Ha KOTOpbIA faHa AaTUpoBaHHas CChiNika, TO PEKOMEHAYETCS UCMOMb30BaTb BEPCUIO
3TOro CTaHfjapTa C YyKas3aHHbLIM Bblle TroAoM yTBepXAeHus (NpuHATMA). Ecnu nocne yTBepXAaeHWs HacTosiLero
CTaHAapTa B CCbINOYHLIA CTaHAAPT, Ha KOTOPLIA AaHa AaTUpOBaHHas CChifika, BHECEHO U3MEHeHUWe, 3aTparuBatollee
nonioXeHWe, Ha KOTOpOe AaHa CChifika, TO 3TO MOSOXEHNE peKOMeHAYeTC NpUMeHATL 6e3 yyeTa JaHHOro U3MeHEeHMUs,
Ecnun ccbinodHblil cTangapT oTMeHeH 6e3 3ameHbl, TO MoMoXeHWe, B KOTOPOM JlaHa ccbiflka Ha Hero, pekoMeHAyeTcs
NPUMEHATb B 4YacTu, He 3aTparmBatoLeit 3Ty CChISIKY.

3 TepMuHbI, onpeaeneHnst n coKpaueHus

3.1 B HacToALWWEM cTaHaapTe NpMMEHeHbl TepMuHbl No FOCT 23282, TOCT 24375.
3.2 B HacToAWEM CTaHAapTe NPMMEHEHb! cneayioLme CoKpaLLeHus::

[H — anarpamma HanpaBneHHOCTU;

[AOC — anarpammMooGpa3syiowlan cxema,

KHI — k03dhcbuumeHT HanpaBneHHOro AeNCTBUS;

KNAa — koacpcpuymeHT nones3Horo AencTemns;

KCBH — koadduumeHT cTtosnuein BONMHbI HaNPsXeHUst;

KY — koadpbuumneHT ycunenus;

TY — TexHu4eckue ycrnoBusi.

Uspanue opuumnansbHoe
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4 Knaccudumkauma AHTEHH npuemonepeparowmx  ans paguocTaHuumn
CYyXOnyTHOM NOABMXHOW paguoCBA3N

4.1 Knaccudmkauma aHTeHH gnA LeHTPOBbIX (6a30BbIX) paanocTaHUUMi

4.1.1 AHTEeHHbl AN LEHTPOBbIX (6a30BbIX) PagMOCTAHLMIA KNaccupuumpyloTcs no  Crneayolmm
KnaccuUKaLMOHHbIM NMPU3HAaKaMm:

- N0 pa3MeLLeHNo Ha 0O BbEKTE;

- N0 KONMUYECTBY 0OCNYXXMBAEMbIX PAAUOCTAHLNN;

- N0 opraHu3auuu MOAKIMOYEHWS  paauocTaHumii  (NPUEMHUKOB UM NepeaarymkoB, nubo
npuemMonepesaTtymkoB);

- N0 cnocoBy CNOXEHUSA HEKOTEPEHTHBIX CUrHANMOB NEPEAAaTYMKOB U OpraHM3auun Ux OJHOBPEMEHHON
He3aBMCUMON paboTbl (MynNbTUNNEKCUA NepeaaTvnUKoB);

- no cnocoby opraHu3aumMm OAHOBPEMEHHON HEe3aBUCMMOW pPaboTbl NMPUEMHUKOB (MYIbTUMNEKCUS
NPUEMHUKOB);

- MO HanMMumMI0 Pa3HECEeHHOro Npuema;

- M0 BMAY asumyTarsnbHbIX AnarpamM HanpasneHHoctTu (AH);

- N0 pexxumam paboTsbl.

4.1.2 o pasmMeLLeHnto Ha 06 beKTe BbIAENSOTCA CrieayloLme Knacehbl:

- QHTEHHbI BO3MMbIE ObICTPOPA3BOPAYNBAEMbIE;

- @HTEHHbI CTAaLUMOHAapPHbIE, pasMeLlaemble:

- Ha CyLUECTBYIOLUMX OMOpax, B TOM YUCME Ha HEeCneuvanu3mpoBaHHbIX (Pa3fU4YHbIE COOPYXEHUHU,
apPXUTEKTYPHbIE 3NEeMEHThI 34aHuUi 1 T.4.);

- Ha coBCTBEHHBIX (CneLuunanbLHO COOpyXaemMblix) onopax.

4.1.3 Mo konuyecTBy 06CNy>XMBaeMbIX paanOCTaHLIMIA BbIAENAIOTCS CNEAYIOLIME KNACChI:

- @HTEHHbl O4HOBXOA0BbIE;

- @HTEHHbI MHOrOBXOA0BbIE.

AHTEHHa 0HOBX0A0BAasi 0OCNY>KUBAET OAHY PAaAUOCTaHLUMIO.

AHTEHHaA MHoroBxogoBas obOcnyxwueaeT AaBe wunu Oonee paaguocTaHumMii u  obecneyusaeT
MYMbTUMNEKCUIO NEPeAaTUNKOB U MPUEMHUKOB.

41400 opraHusaymu nOAKMIOMEHMA paguocTaHuuii  (NPUEeMHUKOB U nepeaaTyukoB, nmbo
npuemonepeaaTynkoB) BbIAENATCA CNeAyLLMe KNnaccehbl:

- @HTEHHbI C pasAenbHbIM NOAKIIOYEHMEM NepefaTinKoB U NPUEMHUKOB;

- @HTEHHbI C COBMELLEHHbIM MOAKITIOYEHUEM NPpUeMonepeaaTUnKoB.

AHTEHHa C pasgenbHblM NOAKMIOYEHWEeM MNepeaaTyMkoB U MPUeMHWKOB umeet N nepepaoLmx
BXOZOB AN NOAKMNIOYeHMs nepegatyumkoB u1 N mnm Bonee (Npu UCMONb30OBAHWMU PA3HECEHHOTO MpUemMa)
NPUEMHBIX BbIXOAOB ANA NOAKMIOYEHUSA NPUEMHUKOB (N — KONMYECTBO 0GCNY>KUBAEMbIX PAANOCTaHLMIA).

AHTEHHa C COBMELLEHHbIM NOAKMIOYEHMEM NpueMonepeaaTymkos umeetr N npuemonepeaanoLmx
BXOAO0B AN MOAKMIOYEHNUs npuemonepeaatyunkoB (N — Konm4ecTBo 06CNy>XKMBaEMbIX PaaNOCTaHLUI).

41500 cnoco®y CrnoXxeHWs HEKOrepeHTHbIX CUTHaNOB nepeaartynkoB M opraHuM3auum  ux
OA4HOBPEMEHHOI He3aBMCMMON paboThbl (MyNbTUNIEKCUA NepeaaTYNKOB) BbIAENAOTCA CneayoLme Knaccobl:

- @HTEHHbI C MOCTOBbIM CIIOXXEHMEM HEKOrePEHTHbIX CUTHAIOB;

- @HTEHHbI C PUNLTPOBLIM COXEHNEM HEKOTEPEHTHbLIX CUrHarnoB;

- @HTEHHbI C NPOCTPAHCTBEHHbIM CIIOXXEHUEM HEKOrePEHTHbIX CUTHATOB;

- @HTEHHbI CO CXEMHO-MPOCTPAHCTBEHHbLIM CITOXXEHUEM HEKOr€PEHTHbIX CUTHAmoB;

- aHTEHHBI, UCNOb3YIOLLME HECKOILKO CNOCOBOB CIOXEHUSI HEKOre PEHTHLIX CUrHAaroB.

OanHasa knaccudumkaumss OTHOCUTCA TOMbKO K MHOFOBXOAOBbLIM aHTEHHAM, BKIMOYas aHTEHHbl ©
COBMELLEHHbIM NOAKMIOYeHNeM npuemMonepesaTymMkoB, ANs KOTOPbIX OHA COOTBETCTBYET MYyMbTUMNNEKCUU
npuemonepeaTynKoB.

MocToBoe CnoXeHne — CIOXXEHUE HEKOrePEHTHbIX CWUrHamoB C MOMOLLbIO COMNAacOBaHHOMO U
pa3BA3aHHOr0 MOCTOBOrO YCTPOWCTBA C NOTEPAMM MOLUHOCTM B GannactHbix Harpyskax. MoctoBoe
ycTponcTteo umeet N BxoaoB (MO vnucny obbeauHAEMbIX NepesaTynkoB) U OAMH BbIXOA, NMOAKMIOYEHHbIR K
OJHOBXO[I0BON AHTEHHE; BXOAbl COrNacoBaHbl W pa3Bs3aHbl. [aHHbI CNOCOD CrOXEeHWUA OTnM4YaeTcs
CYLLECTBEHHbIMU NOTEPSAMMU MOLLUHOCTW W, COOTBETCTBEHHO, HU3KUM KOIPMDULMEHTOM NONE3HOro AENCTBUSA
(KM4), kotopblii ObICTPO YMEHbLLIAETCA NO Mepe YBENMUYEHUS 4YMCNa CKNaabiBaeMbIX CUTHaNoB
(o6veauHaembix nepepatyunkoB). CoBokynHbii KM (OTHOLIEHME CYMMAapHOW MOLUHOCTM CUrHAanoB Ha
BbIXOAE MOCTOBOFO YCTPOMCTBA K CYMMAaPHOW MOLLHOCTM OObeAUHSAEMbIX NepeaTynkoB) TEOPETUYECKU HE

MOXeT GbiTb Gonee 1/N .

dUNLTPOBOE  CMOXEHUE — CMOXEHUWE HEKOTEPEHTHbIX CUFHaNoOB C  MNOMOLUBbID  YaCTOTHO-
pa3genuTenbHOro ycTponcTea. YacToTHo-pasgenutenbHoe yctponctso umeer N BxogoB (no yucny

2
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o6beauHsAeMbIX NepeaaTyukoB) U OAWH BbIXOZ, MOAKIIOYEHHbLIW K OAHOBXOA4OBOW aHTeHHe. Pa3Bsaska
nepesaTymMkoB 00ecneyYMBaeTca 3a CYET YaCTOTHOW U3BMpPaTenbHOCTU OUNBTPOB (HWKHUX YacTOT, BEPXHUX
4YacTOT, MNOMOCHO-NPONYCKAOLWMX), KOTOpas MOXET COYeTaTtbCA € MHbIMU  (PU3NYECKUMU MPUHLMNAMU
obecneveHns pa3BsAsku (Hanpumep, CO CTPYKTYPHON pa3BA3KOW NPW BbINOMHEHUM YCTPONCTBA MO MOCTOBOM
cxeMme). PunbTPOBOE CMNOXEHWEe npeacTtaBnsieT coO0M eAMHCTBEHHbIN Cnoco6 CRoXeHWUs, Npu KOTOPOM
Hen3beXXHO BO3HMKAIOT YaCTOTHbIE OrPAHUYEHUsI — BXOAbl 3aKPENNAITCA 3a onpeaeNeHHbIMU YaCTOTHLIMU
KaHanamu (rpynnamu 4aCTOTHbIX KAHamMoB), U, KPOME TOr0, BO3HUKAIOT OrpaHMYEHUs] Ha YaCTOTHbIW pasHOC
KaHarnoB, Tak Kak C €ro yMeHbLUEHUEM ObICTPO pacTyT NoTepu MOLWHOCTM B hunbTpax, ux pasmepbl u
CTOUMOCTb.

MpoCTpaHCTBEHHOE CNOXEHUE — CNOCOO CMOXEHUA HEKOTEPEHTHLIX CUTHAMNOB, NPU KOTOPOM KaXabli
nepegartymk paboTaeT Ha CBOK aHTeHHy. CurHanbsl nepeaaTyukoB, TakuM 00pa3om, U3Ny4aloTCa pasHbIMU
AHTEHHaMM, U UX CIIOXEHMe MpPouCXoAMT B MPOCTpaHcTBe. Pa3sBaska nepeaatyumkoB oBecneumBaeTcs 3a
CYET NPOCTPAHCTBEHHON pa3BA3KM AHTEHH — 3a cYeT ocnabneHus NonsA U3Ny4YeHUs TON UM MHOW aHTEHHbI
npu NPOXoXAEeHUU PACCTOAHUA A0 APYIUX QHTEHH.

CXEMHO-NPOCTPAHCTBEHHOE CIIOXEHUE — CMOCOO CROXEHUA HEKOTEPEHTHLIX CUrHamnoB, NpU KOTOPOM
CMOXEHWEe MPOUCXOAUT YaCTUYHO B CXeMe, 4YacTUYHO B NpPOCTpaHcTBe. CXeMHas 4acTb CRNOXeHUsa —
aunarpammoobpasyiowas cxema (JOC), npeacrasnsow@as cobol COrnacoBaHHbIn U pa3BsA3aHHLIN
MHOrOMOSIOCHUK, uMeowuii N BX0A40B, K KOTOPbIM NOAKNIOYAIOTCA nepeaaTtunkn, 1 N BbIXOAO0B, KOTOpbIE
NOAKMNIOYAKTCA KO BX0Aam N-Bx04OBOM aHTEHHOW peweTkn. CurHan Kaxaoro nepeparyvka
pacnpegensetca mexagy Bcemu Bbixogamu OOC, u B pes3ynbraTe Ha Kaxaom ee Bbixoae noasnsaercs
cyMmapHblii curHan (r.e. B JOC npouecc CnoXeHUA CUrHanoB COYETaeTcsl ¢ NpoueccoMm pacnpeaeneHus
cyMmapHoro curHana mexay N Tpakramu). CyMmapHble CUrHanbl NOCTYNAaloT Ha BXOAbl AHTEHHOW peLIeTku
U U3NY4aloTCAA, OKOHYATENbHO CKMaAbIBAsiCb B MPOCTPAHCTBE.

AHTEHHbI, UCMOSb3YIOLLME HECKOMbKO CNOCOBGOB CRNOXEHUA HEKOFePEHTHLIX CUTHANOB, peanu3yloT ABa
unu 6onee cnoco6OB CMOXEHUS U3 YMCNa PACCMOTPEHHbBIX BbiLLE.

CoyetaHue (KOMOMHMPOBAHME) CMOCOBOB CMOXEHUA AOCTATOMHO PACNpPOCTPAHEHO HA NpaKTUKE,
ocobeHHO npu GonblIOM KonmvecTBe obbeauHsemblX nepeaatyukoB (8...10 u Gonee). Mpu 3TOM UmelOT
MECTO Criyvau, Koraa OAuH U3 CnocoBOB CrOXKEHUA ABNSETCA OCHOBHLIM, BbINOMHAIOWMM OCHOBHOW 06bEM
MYNbTUMNIIEKCUU, & OCTarbHbIE CNOCOObI ABNAIOTCA AONONHUTENBHLIMK (BCNOMOraTenbHbIMK). Hanpumep, 24
nepegatymka pasbusaloTca Ha 12 rpynn No ABa nepepatyMka B Kawaow, B rpynnax nepeaaryvku
06beaMHAIOTCA NOCPeACTBOM MOCTOBOFO CHOXeEHus, a obpasylowmecs B pesynbrate 12 nepegaromx
KaHanoB 3aTeM OOBLEAMHSAIOTCA YXE NOCPEACTBOM CXEMHO-MPOCTPAHCTBEHHOIO CrOXEHUS (MOCTOBLIM
cnocobomM 00bLeaANHAIOTCA ABa nepeaaTynka B KaXKAON rpymnne, CXeMHO-MPOCTPAHCTBEHHbIM — 12). B Takux
cny4yasx aHTEHHY criegyeT knaccuduumpoBaTb MO OCHOBHOMY CMOCOOY CHOXEHUSI CUTHanoB C OrOBOPKOW
(npu HE06X0AUMOCTH) O HaNMUUM AONMOJSIHUTENBHOIO crnocoba.

4.1.6 Mo cnocoby opraHusauuM OAHOBPEMEHHOW HE3aBUCUMOW pPaboTbl NPUEMHUKOB (MYMNbTUMNEKCUS
NPUEMHWKOB) BbIAENAIOTCA CneayloLwme Knaccebl:

- aHTEHHbl C pacnpeieneHMeM NPUHUMAEMOr0 CUrHana wMexay npueMHUKaMuM nocpeaCcTBOM
cornacoBaHHbIX pa3BA3aHHbIX ,qenmeneﬁ;

- @HTEHHbl C pacnpeieneHMeM NPUHUMAEMOr0 CHUrHana Mexay npueMHUKaMuM nocpeacTBOM
Hepa3BsA3aHHbIX AeNUTENEN;

- @HTEeHHbI C pacnpeaeneHeM NnpuHMMaemMoro curHana Mmexxay npuemMHukamu nocpeancrsoM 4YacCcrtoTHO-
pa3aenuTenbHbIX YCTPONCTB;

- @HTEHHbI C NPOCTPAHCTBEHHON MYNbTUNIEKCUEN NPUEMHUKOB;

- @HTEHHbI CO CXEMHO-NPOCTPAHCTBEHHON MYIbTUMNIEKCUEN NPUEMHUKOB;

- @HTEHHbI, UCMONBb3YIOLLIME HECKONBLKO CMOCOO0B MyNbTUNIEKCUN NPUEMHUKOB.

ﬂaHHaﬂ KHBCCM(bVIKaLWIH OTHOCUTCA TOJIbKO K MHOroBxogosbliM AaHTE€HHaM C pas3aesibHbiM
noakno4yeHnemM nepegartinkos U NPUEMHUKOB.

CornacoBaHHblil  pasBsA3aHHbI  Aenutenb — 2(N+l)-nomocn-am<, umelowmn OoauH  BXOa,

NOAKIMIOYEHHbIN K COOCTBEHHO aHTEHHE, 1 N BbixogoB (N —uncno NnpMeMHUKOB). Bbixoabl COrnacoBaHbl U
pa3BsizaHbl. Kak MHOTOMOMIOCHMK TAKOW AENnUTeNb aHanorMyeH paccMOTPEHHOMY BbILLE COTMAcOBAHHOMY U
pa3Bsi3aHHOMY MOCTOBOMY YCTPOWCTBY (peanu3ylolieMy MOCTOBO€ CfIOXEHWEe CHUFHanoB), M pasnuyue
3aKno4yaeTca B HanpasneHuu nepegayuun curHana. lNMpu aTom MOCTOBOE YCTPOWCTBO Cymmupyetr N curHanos
HaA OAQHOM BbIXOAE, a AenuTenb pacnpeienser OAWH curHan (NPUHATBIA AHTEHHOW CROXHbIA CUrHan,
coaepxalyi CUrHarnbl HECKONMbKMX PpaguoCTaHuui) Mexay N Bbixogamu. [pyroe pasnuuue,
HECYLLIECTBEHHOE C TOYKM 3PEHMS OCHOBHbLIX 3NEKTPUYECKUX XapaKTEPUCTUK, 3aKknio4aeTcs B YpOBHE
MOLUHOCTU. B oOTnuume OT MOCTOBOIrO YCTPOWCTBA, CYMMMPYIOLLETO MOLUHbIE CUTHaNbLI NepeaaTHukoB,
AenuTesnb pacCYMTaH Ha CyLIEeCTBEHHO MEHbLUYI0 MOLUHOCTb NPUHUMaEeMoro curHana. Manbiii ypoBeHb
MOLLIHOCTW NO3BOJSIET, B YACTHOCTU, KOHCTPYKTUBHO 00bLEAUHATL AenuTenb ¢ 6annacTHbBIMU Harpy3kamu.
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HepasBsisaHHbli agenutenb — 2(N+1)-nomocum<, UMeloWMii OAMH BXOA, NOAKIOYEHHLIN K

COBCTBEHHO aHTEHHE, U N BbIx0AOB (N — uucno npuemHUKOB). Bbixoabl He pa3sasaHbl (M,
COOTBETCTBEHHO, HE COrnacoBaHbl B peXxume usMepeHusi S-napameTpos). Bxop cornacosaH npu ycnosuu
NOAKMIOYEHUS] KO BCEM BbIXOAAM COINACOBAHHbLIX HArpy3oK (COrnacoBaHHbIX MPUEMHUKOB). BannactHble
Harpysku OTCYTCTBYIOT.

YacToTHO-pasaenuTenLHoe YCTPOICTBO, pacnpeaensiowee NpUHATbLIA CUTHAN MeXay HECKONbKUMM
npUeMHUKaMKU,  aHarorMyHo  pPacCMOTPEHHOMY  Bblll€  YacCTOTHO-Pa3fenuTENbLHOMY  YCTPOWCTBY,
UCMONb3YEMOMY ANS CNIOXEHUSI CUTHANOB NepeAaTyMKoB; pa3nuMune 3akniovaeTca B HanpaBneHun nepeaayn
curHana. HaubGonee uenecoobpasHo Takoi €nocob MynbTUMIIEKCUM MPUEMHMKOB MCNOMb3OBaTb MpPH
aHanorM4yHoM cnocote MynbTUMMNEeKCUUM nepeaaTunkoB (NpuemonepenaTymkos), T.e. Npu PUNLTPOBOM
CNOXEHWN CUTHAMNOB MEpPefaTYMKOB; NPU STOM OJHO YaCTOTHO-pasAenuTeNbHOE YCTPOICTBO UCNOMbL3YETCA
OAHOBPEMEHHO Ha nepefayy U Ha MpUeM.

MpocTpaHCTBEHHAs MYJSIbTUNIEKCUS] NPUEMHUKOB — paboTa Ka)Kaoro NPpUEeMHMKa Ha CBOIO AHTEHHY.
Takoin cnoco® MynbTUNMEKCMM MPUEMHUKOB LienecoobpasHo KCnonb3oBaTb MPU  NPOCTPAHCTBEHHOM
CNOXEHWUM CUTHANOB NepeaaTYMKOB; NPU 3TOM Kakaasi paanocTaHums paboTaeT Ha CBOIO aHTEHHY.

CXEMHO-NPOCTPAHCTBEHHASA MYJIbTUMMEKCUSA NPUEMHUKOB PEanu3yeTcs Mo TOW Xe caMOo Cxeme, 4TO U
CXEMHO-NPOCTPAHCTBEHHAA MyNbTUMNMEKCUA NepeaaTtynkoB. MpuemHukn nogknodarotca ko sxogam AOC
(koTopble B pexume npuema pakTuieckn SBRSIOTCA BbiXxOAamu). Takon ¢noco® MynbTUNNEKCUU
NPUEMHUKOB LIENECcoobpasHo UCNOmnbL30BaThk, €CNM CUrHansl NepeaaTyUkoB CKNajbiBalOTCA TaKKE CXEMHO-
NPOCTPAHCTBEHHBIM CMNOCOGOM.

AHTEHHbI, MUCMONb3YIOLIME HECKONbKO CrnocoboB MyNbTUMMEKCUM NPUEMHUKOB, peanu3yioT ABa Wnu
Gonee cnocob0B MyNbTUMEKCUN U3 YUCNA PACCMOTPEHHBIX BbILLE.

CouetaHue (KOMOGMHMpPOBaHME) CNOCOOOB MYNbLTUMNIEKCUM NMPUEMHUKOB AOCTATOYMHO pacnpoCTPaHEHO
Ha npakTuke, 0co6eHHO npu 6onbLLOM KonuyecTBe 00beanHAEMbIX NPUEMHUKOB (8...10 u 6onee). Mpu atom,
Kak M npu MynbTNfeKkcun nepeaaTymkoB (MpuemonepesaTynkoB), UMEIOT MECTO Cryyaun, koraa OoAuH u3
cnocoboB CroXeHus SBNAETCA OCHOBHbIM, BbINOSHSIOLMUM OCHOBHOWM 00bEeM MYNbTUMNEKCUU, 8 OCTambHbIE
Cnocobbl SABNAKTCA AOMNOMHUTENMbHLIMKU  (BCMOMOraTenbHbiMKM). B Takux Cryyasix aHTeHHy cneayer
knaccuduumpoBatb N0 OCHOBHOMY cnocoBy CMOXEHWA CUrHaroB C OroBOpKOW (npu HeoBGxoaumMocTn) O
Hanuuum AOMNONTHUTENbLHOrO crnocoba.

4.1.7 T10 HanNU4UIO pasHECEHHOro NpueMa BblAENAKTCA CrneayoLme Knaccol:

- @aHTeHHbl 6e3 pa3HEeCeHHOro Npuema;

- @HTEHHbI, UCMONb3YHOLLME PAa3HECEHHbIN NpUem.

AHTEHHbI, UCMONb3YIOLLME PA3HECEHHBIM NPUEM, AOMOSIHUTENLHO KNAaccuUUMPYIOTCS MO Crnocody
pasHeceHus. Mpu 9TOM BbIAENAIOTCA CneayloLme noaknacesbl:

- @HTEHHbI C MPOCTPAHCTBEHHbLIM PA3HECEHUEM;

- @HTEeHHbI C NONAPU3ALUOHHBIM Pa3HECEHUEM;

- @HTEHHbI C MOJOBbIM PA3HECEHUEM.

B aHTeHHax ¢ NpOCTPaHCTBEHHLIM PA3HECEHWEM OAMH PAAUOKAHAN B PEXUMe npueMa o0CcnyxuBaeTcs
ABymMs (Mnu 6onee) aHTEHHbIMU 3MeMeHTamMu, pa3HECEHHbIMU B MPOCTPAHCTBE HA HEKOTOPOE PaCCTOSIHUE.

B aHTeHHax ¢ NONApu3aLUMOHHbIM pa3HeCceHUeM OAUH pagnoKaHarn B peXxume npyema oocnyxmBaerca
OBYMSI @HTEHHbIMW 3MEMEHTaMM, Kaxabli U3 KOTOPbIX pacCUMTaH Ha MPUEM SMEeKTPOMAarHUTHbIX BOSIH
onpeaeneHHou nonapusauuu. Kak npasuno, 3T nonspu3aumm OpTOroHanbHbl.

K aHTeHHamM ¢ MOAOBbIM pa3HECEHUEM OTHOCATCA aHTEHHble peLweTkM ¢ MHoroBxoaoBbimu [OC,
OCYLLIECTBIISIOWME CXEMHO-NPOCTPAHCTBEHHYIO MynbTUNAEeKcuio. MNpu 3TOM OAMH paguoKaHan B pexmme
npuema obcnyxusaerca Asyms (unu bonee) exogamu JOC.

4.1.8 No Buay asumyTtanbHbiX [H BblAENAIOTCA cneayloLme Knacchl:

- @HTEHHbI C KBAa3UKPYroBbIMU a3uMyTanbHbiMu JH;

- @HTEHHbI C CEKTOPHbLIMUK a3uMyTanbHbiMKu [H;

- @HTEHHbI C asuMyTanbHbiMK JH cneumanbHon popMbl.

AHTEHHA C KBa3MKPYroBon asMMyTasnbHOW (KBasMKPYroBbiMU asumyTanbHbiMu) [JH o6cnyxuBaet 30Hy,
¢dopma koTopon Onu3ka Kk kpyry. Bce asumyTtbl paBHO3HAYHbl. AHTEHHA C OAHOW KBa3WKpPYroBOW
asumytanbHon [H — nubo opHoBxogoBas, MO0 MHOroBX0oAOBas, WCMONb3yKOLAss MOCTOBOW MNAW/M
(unbTPOBOK CNOCO6 MynbTUNNEKCUMM (NEepeaaTyukoB M NPUEMHMKOB, NMOO npuemonepenarymkoB) U He
MCMOSb3YIOLIAsA MPOCTPAHCTBEHHbI M CXEMHO-MPOCTPAHCTBEHHbIA CMOCOObI. AHTEHHA C HECKOJIbKUMMU
KBA3UKPYroBbIMU a3uMyTarnbHbiMu [JH — MHOrOBX00Bas, MCMONb3YIOLLAA NPOCTPAHCTBEHHBIW UIU CXEMHO-
NPOCTPAHCTBEHHBIA CNOCO6 MynbTUNNekcuu (nepeaaryMkoB M NMPUEMHMKOB, NGO NpueMonepeaaTymkoB),
BO3MOXHO B KOMOMHALMK C APYIMMM COCO6aMN — MOCTOBbIM U/MNK OUTNbTPOBLIM.

AHTEHHA C CEKTOpHOI a3uMyTanbHOW (CEKTOPHLIMM asumyTanbHbiMu) OH obcny»xuBaeT HEKOTOPLIN
a3uMyTanbHbIX CEKTOP (HECKOMNbKO a3uMyTanbHbIX CEKTOPOB). AHTEHHA C OHON CEKTOPHOW asumyTanbHOW
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OH (o6cnyxmBaer oauH asuMmyTanbHbIi cekTop) — nubGo 0aHOBX0AOBas, 6o MHoroexoaosas,
MCMONb3YIOLLAs MOCTOBOW unu/v punbTpoBOi cnocob mynbTUNNekcun (nepeaaTHnkoB U NPUEMHUKOB, NMGO
npueMonepeaaTymMkoB) U HE MCMONb3YIOLWAasa NPOCTPAHCTBEHHbIN U CXEMHO-NPOCTPAHCTBEHHBIN CMOCOOLI.
AHTEHHa C HEeCKONbKUMU CEKTOPHbIMM asuMmytanboHeiMu [H (06Cny>xMBaeT OAWMH UMM HECKOMbKO
a3auMyTanbHbIX CEKTOPOB) — MHOFOBXOAOBAasl, WCMNONb3YIOWAasA NPOCTPAHCTBEHHLIN WM CXEMHO-
NPOCTPAHCTBEHHBI CNocob MynbTUNNEKCUU (NepeaaTymkoB M NPUEMHUKOB, NGO nNpueMonepeaaTymkoB),
BO3MOXHO B KOMOMHauum C Apyrumu cnocobamnm — MOCTOBbIM W/uNM punbTpoBbIM. [N aHTeHH C©
HECKONbKMMM CEKTOPHbIMU a3umyTanbHbeiMu [JH cyliecTByeT cneayiolee BUAOBOE AefneHue:

- @HTEHHbI, hopMUpYIOLLUE TONbLKO OAHY [H B KaXabin cekTop;

- @HTEHHbI, KOTOPbIE XOTS Obl B 0AUH cekTop hopmupyioT aee unu Gonee OH.

AHTEHHa ¢ asumyTanbHoW (asumyTtanbHbiMu) [H cneynanbHOn OpMbl hopMUpPYET OAHY WU
Heckonbko [H ansa o6cnyxumBaHusi 30HbI, NO (OPME HE SABNAIOWENCA KPYroBOM WNU CEKTOPHOW.
AsumyTanbHasa [H cneumanbHoOi ¢opmbl — asumyTanbHan [H, He ABNAIOWAACA HU KBA3UKPYroBoOW, HU
CEeKTOPHON. AHTEHHa C OAHON asumyTanbHon [H cneuuanbHOi hopMbl — nubo oagHoBxoaoBasa, nuGo
MHOTOBXOA0Basi, UCMOMb3yOLAA MOCTOBOW Unu/u unbTpoBoOl cnoco6 MynbTUNekcun (NepeaaTHukoB M
NPUEMHUKOB, NnMGO npueMonepeaaTyMkoB) U HE WUCNOMb3yKOLWAst NPOCTPAHCTBEHHLIN M CXEMHO-
NMPOCTPAHCTBEHHbI CMOCOOLI. AHTEHHA C HECKONbKMMM asuMyTanbHbiMu [OH cneuyunanbHoW popmbl —
MHOTOBXOA0Bas,  WUCNOMb3ylOLAasd  MPOCTPAHCTBEHHbLIW  UAW  CXEMHO-MPOCTPAHCTBEHHLIN  CNOCOG
MynbTUMNIekCMM (NepeaaTynukoB U NMPUEMHUKOB, NMMOO npuemMonepeaaTinkoB), BO3MOXHO B KOMGUHaUMK C
Apyrumu cnocobamm — MOCTOBbIM U/MNKU (PUNbTPOBBLIM.

4.1.9 Mo pexumam paboTbl BLIAETAIOTCA Cneaylowme Knacebl:

- HeadanTuBHbIE QHTEHHbI,

- afdanTUBHbIE AHTEHHLI.

HeapantuBHas aHTeHHa WMEET HEU3MEHHble BO BpPEMEHU (HeynpasnseMblie  OnNepaTUBHO)
XapakTepuUCTUKHN.

AJanTUBHAA aHTEHHA MNO3BONAET OMNEPATUBHO YNPAaBAATb CBOMMMU XapakTEPUCTUKAMU C LENbio
ajantaumm K KOHKPETHOW 06CTaHOBKE, XapakTepu3yeMon KOnM4ecTBoM 0GCNYKMBaEMbIX B AaHHbIA MOMEHT
abOHEHTOB U UX MPOCTPAHCTBEHHbLIM pacnpeaeneHmeM no 3oHe o6cnyxuBaHus.

AJanTUBHbIE AHTEHHbI JOMOJHUTENBLHO KacCUUUUPYIOTCA NO CTENEHM aBTOMAaTM3auuu NpoLeccoB
ynpasneHus xapakrepuctukamu. MNpu aToM BbIAENAIOTCA Cneayowme noaknacesi:

- aanTUBHbIE aHTEHHbI C PYYHbIM YNPaBNEeHNEM, B KOTOPbIX OKOHYATENbHOE PELLEHUE HA TO UMW UHOE
U3MEHEHUE XapaKkTEePUCTUK 1 3aMyCK NPOLECCa U3MEHEHUS OCYLLECTBNAETCA YENIOBEKOM;

- ajanTUBHbIE aHTEeHHbl C aBTOMAaTWYECKUM YNpaBIiEHWEM, B KOTOPbIX MPOLIECCHI YNpaBreHus
XapakTepucTUkaMm NOJSIHOCTbIO aBTOMATU3MPOBaHbI M OCYLLLECTBIAIOTCS 6e3 yyacTusi yenoseka.

4.2 Knaccucdmkaumsa aHTeHH ans MOGUNbHBIX PaguoCTaHLMIA

4.2.1 AHTEHHbI AN MOOMMbHBLIX  paguocTaHuui  knaccuduuupyiloTcsi N0 CneayloLmm
KnaccuuKaLMOHHbIM NPU3HAKAM:

- no Tuny o6bekTa pasmeLleHns 06CnyxMBaemMon paguoCTaHLUuu;

- N0 TUMy COBCTBEHHO aHTEHHOro YCTPONCTBA.

422 Mo Tuny oObekta pasMeLeHuss obCNyXMBaemon pagauoOCTaHUMM BLIAENSIOTCA cneayowme
Knaccel:

- @HTEeHHbI ANS BO3UMbIX PAAMOCTaHLMIA, pasMeLLaemMbliX Ha aBTOMOOUISX UMK UHBIX TPAHCMOPTHBLIX
CpeacTBax; aHTEHHbI JaHHOTO Kracca yCTaHaBNMBAIOTCA HA Kopnyce (Ky30BE) TPAHCMOPTHOrO CPeacTea;

- @HTEHHbl AN HOCUMMBIX PaguOCTaHUMi (MEPEHOCUMMBLIX HENOCPEACTBEHHO aBOHEHTOM); aHTEHHbI
JaHHOrO Kracca yCTaHaBnMBalOTCA HA KOpNyce paguoCcTaHuun.

4.2.3 o Tuny cO6CTBEHHO @HTEHHOrO YCTPOMCTBA BbIAENAIOTCA CNEAYIOLLME KNACCh:

- BUOpaTOpHble aHTEHHbl, COOGCTBEHHO aHTEHHble YCTPOMCTBA KOTOPbLIX NpeACTaBnalT coboin
BnGpaTopsl;

- NPOYUE AHTEHHDI.

5 OcCHOBHble nNapameTpbl aHTEHH MNpueMonepenalIWmUX OSisS PaguoCTaHLUUN
CYyXONnyTHOW NOABWKHON PaguoCBA3N

5.1 OcHOBHble NapameTpbl aHTEHH AN LeHTPOBbIX (6a30BbIX) paanoCcTaHLUMMA

5.1.1 AHTEHHbI ANsi LEHTPOBLIX (6a30BbIX) PaAMOCTAHLMIF XapaKTEPU3YIOTCS CeAYIOWUMU OCHOBHBIMU
napamMeTpamu:

- AManasoH paboyumx 4acrTorT;

- KONWYECTBO Mepeaalolux BXOAOB U NPUEMHBLIX BbIXOAO0B, NMOO KONMMYECTBO MpUemonepeaaloLmux
BXOAOB;
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- HOMMHANBLHOE BXOAHOE CONPOTUBNEHME Nepeaalowmx (MpuemonepealoLmx) BXoa0s; HOMUHANLHOE
BbIXOJHOE COMPOTUBMEHUE NPUEMHbBIX BbIXOAO0B;

- koadpcbmumeHT crosuern BonHbl HanpseHus (KCBH) Ha nepepatomx Bxoaax;

- KCBH Ha npueMHbIX Bbixoaax;

- KCBH Ha npuemonepepatowmx Bxogax B nogauvanasoHe nepegaum (Ha 4actorax nepeaayu) v B
nogavanasoHe npuema (Ha yacrotax npuema);

- pa3Bs3ka Mexay nepegalowuMmm (npueMonepeaarowmmm) BXoaamu;

- pa3sBs3ka Mexay nepeaaiowmummu BXogaMmu 1 NnpUEMHbIMU BbIXOAaMu;

- pa3Bsizka Mexay NPUEMHbIMU BbIXO4aMM;

- HEPaBHOMEPHOCTb a3uMyTanbHou H B o6CcnyxMBaemon 30He;

- K0adpuumeHT HanpasneHHoro aencreusa (KHO);

- koadpchuumenT yeunenus (KY) B pexxume nepeaaum;

- KY B pexame npuema;

- YyBCTBUTENbHOCTb.

5.1.2 Auana3on pabouux 4actoT onpejensieT 4acToTHyiO obnactb, B KOTOpPOW ONpeaensioTcs
YaCTOTHO-3aBUCUMbIE HOpMUpPYEMble napameTpbl (KCBH, pa3Bsasku, HepaBHOMEPHOCTb asumyTansHon OH,
KHA, KY, 4yyBCTBUTENbLHOCTb) C pasgeneHueMm (nmpu HeobxoaAMMOCTM) NO noaauanasoHam nepepaydm u
npuema. [nsa Kkaxaoro 4aCTOTHO-3aBMCMMOrO napameTpa onpeaensieTca ero 4actoTHaa xapakTepucTuka, u
3a pesynbTaT NPUHMMAETCH HauXyaLee 3Ha4YeHue.

5.1.3 KonuuectBo BXOAO0B/BbIXOAOB ONpeAensieT KaHanbHyl0 €MKOCTb. KonuuecTBo nepeaaoLmx
BXOZI0B U MNPUEMHbIX BbIXOAOB ONpeAenser KaHamnbHYl0 €MKOCTb aHTEeHH C pasfenbHbIM NOAKMIoYEHNEM
nepeaaTymMkoB M NpUEeMHUKOB. KonMyecTso npueMonepeaalolmx BXOA0B OnpeaensieT KaHanbHylo eMKOCTb
A@HTEHH C COBMECTHbLIM NOAKITIOYEHUEM NpuemonepeaTiukosB.

5.1.4 HoMuHanbHOe BXOAHOE CONPOTUBIIEHWE Nepejalwmx (npueMonepeaarolmx) BXOA0B €CTb
BOMHOBOE COMpOTUBNEHUEe (uaepoB nepeaaTyukoB (NpPUeMOnepeaTuukoB), MNOAKIIOYAEMbIX K 3TUM
BX0AaM. HoMUHanNbHOE BbLIXOAHOE COMPOTUBNEHUE MPUEMHbIX BbIXOI0B  €CTb BOSIHOBOE CONPOTUBMIEHME
duaepos NPMEMHUKOB, NOAKIIOMAEMbIX K 3TUM BbiX04aM. OTHOCUTENbHO BEMWYMH AAHHbLIX CONPOTUBIEHUN
onpeaensiioTca 3aBucsiLe OT HUX HopmupyeMmble napametpol (KCBH, passsasku u 1.4.).

5.1.5 KCBH Ha nepenaoumx sxonax K npg ONPEAENnAeTcs B NojAuanasoHe nepeaayum (Ha yacroTtax
nepeaayn) B pexume npsiMoi nepegaun curHana (B CTOPOHY aHTEeHHbl). Mpu 3TOM BO BHUMAaHUE
NPUHUMAIOTCA BCE BXOALI, U 3a pe3ynbTar NPMHUMAETCH HaubonbLuee 3HaYeHne.

KCBH K, onpeaensetca no gopmyne:

|z, +W|+|Z, -W|
Kppy = max (5.1)
#=1,2,..N |Zn +W| _’Zn —W|

unu no copmyne:

1+|S,|
S (5.2

K m ,
n=12,.N 1 —|§

Joi g

nn

roe 71 — HOMep BX0Aa;
N - konuyectso Bx010B;
Z, — BXOOHOW MMneaaHc (KOMMIEKCHOE COMPOTUBIEHNE) 71-r0 BXoaa, Owm;

W - HOMWHanbHOE BXOJHOE conpoTusneHune sxoga, OMm:

Snn —  KOS(PMUMEHT OTpaxeHus OT M -ro Bxoda, ONpPedensieMblii Kak COOTBETCTBYHOLUMNA
AnaroHanbHbI SNEeMEHT BOMHOBOW MaTpuubl paccesHUsl aHTEHHbl KaK MHOTOMONOCHMKA (Ha 4yacroTe, rae
BenuunHa |S, | MakcumanbHa).

5.1.6 KCBH Ha npuemHbIx Bbixoaax K ,,,, ONpeAenseTcs Ha YacToTax npuema B pexumMe obpaTHoi

nepeaayu curdana (B CTOPOHY aHTEHHbI). Mpu 9TOM BO BHUMaHWE NPUHUMAKOTCA BCE BXO/bI, U 32 pesynsTar
NPUMHUMAETCA HanBornbLLee 3HaYeHHE.

KCBH KHPM onpegenserca no chopmynam (5.1) unu (5.2), ¢ y4eTOM TOro, YTO BCE BXOASLLME B HUX
napameTpbl OTHOCATCA B JAHHOM Cfly4ae K NPMEMHbIM BbIXOA4aM.
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51.7KCBH Ha mnpuemonepemaromux BXOAaX ONpPENENAETCS OTASNbHO IS YacTOT
nepenaynd W 4acToT mpuema (T.e. ompenensirorcs ase BenuunHel KCBH), ecnu umeer mecto
pasnmeneHue pabodero quama3OHa Ha 4acTOT. ECiU Takoro pasjiesieHusi HET, TO OMPENENseTCs
onnHa BenmmuuHa KCBH, nHanbonprmast B nuamasore paboumx uactor. B ocramshom KCBH Ha
IpreMONepeaarouxX Bxoaax onpenensercs aHanornyHo KCBH nHa nepenaromux Bxomax (5.1.5)

1 preMHbIX Beixoznax (5.1.6).
5.1.8 Pasesiska mexagy nepegarlowymu (npueMonepeaatommm) Bxoaamm Qppy, AB onpeaenseTcs
Ha 4acToTax nepeaayyn Kak MCHMCIEHHbI B Aeumbenax U B3ATbI ¢ 0OpaTHBIM 3HAKOM MOAYMb BOMHOBOIO
KoadhdmLuMeHTa nepegaun Mexay AByms nepejatrommMu (npuemonepegaioowuMu) sBxogamu. MNpu 3ToM BO

BHUMaHUE MPUHUMAKTCA BCE BO3MOXHblE€ MNapbl BXOAOB, W 3a pe3ynbTar NPUHUMAETCA HauMeHbLuee
SHa4YeHne pas3BA3KN.

PasBsska g ab, onpegensertcsa no dopmyne:

dpy = min (-201gfS,,). (5.3)

raoe n, kK —HOMepa BXO[10B;
N —«konunyectso Bxoa0B;
S, — BOIHOBOW KOI(PUUMEHT Nepesadun Mexay 72-M Uk -M BXoaamu, onpeaensieMsiii kak
COOTBETCTBYIOLLMI SNEMEHT BONHOBOW MAaTPULbl PACCEAHUA AHTEHHbLI KaK MHOFOMOMIOCHMKA (HA 4acToTe,
roe senuuuHa |S,, | MakcumarbHa).

5.1.9 PasBsiska Mexay nepeaalolMMu BXOAaMW U MPUEMHBLIMU  BbIXOJaMM

Appry-npg » AP
onpeaenseTcs Ha 4yacrotax nepefadu Kak UCYUCNEHHbI B Aeumnbenax M B3ATbIE ¢ 0O6paTHbIM 3HAKOM
MOAYMb BOJIHOBOrO KoadhduumMeHTa nepegadn Mexay nepegairommM BXOAO0M U NMPUEMHBIM BbIX0AOM. Mpu
3TOM BO BHMMaHue MpUHUMAalOTCS BCE BO3MOXHbIE Mapbl «BXOA4 — BbIXOA», U 3a pe3ynbTaT NPUHMMAETCH
HanMeHbLLEE 3HaYEHUE Pa3BA3KM.

PasBsska  dppy,_ppy - AB, ONpedensetcs no copmyne (5.3) ¢ y4€TOM TOro, UTO (hUrypupyloLmit B
Heli MHAEKC 7 B AaHHOM criyvyae 0603HavyaeT HOMepP NPUEMHOrO BbIX0AA.

5.1.10 PasBsizka Mexay NPUEMHbIMU BbIXOAAMU d ., AB ONpeaenserca Ha yacToTax nepegayn Kak
MCYUCIEHHBIV B Aeunbenax u B3ATbIA C 0OPaTHbIM 3HAKOM MOAYNb BONMHOBOIO KoadduumeHTa nepeaaqu
Mexay ABYMA MPUEMHbIMW BbiIxogamu. pu 39TOM BO BHMUMaHME NPUHUMAIOTCSI BCE BO3MOXHbIE Napbl
BbIXOA0B, U 3a Pe3ynbTar NPMHUMAETCA HaUMEHbLLEE 3HAYEHUE Pa3BA3KN.

PasBsiska  ap,, . OB, onpeaenserca no dopmyne (5.3) ¢ y4eToM TOro, 4to curypupyiome B Hem
uHaekcel 1, k B faHHOM criyyae 0603HAUAIOT HOMEPa NPUEMHBIX BbIXOAOB.

5.1.11 HepaBHOMepHOCTL asumyTansHon [H B o6enyxusaemon soHe [3, b onpegensietcs nu6o

AnA BCEro guanasoHa pabouux 4actor, nMbo Ansi NoaAMana3oHoOB nNepeaaqu M npuema no OTAenbHOCTU
(ecnu umeeT MecCTo pasgeneHne aunana3oHa pabounx 4acToT Ha ykasaHHble noaauanasoHbl). MNpu 3Tom BO
BHUMaHWE MPUHUMAIOTCA BCE BXOAbl W BbIXOAbI, W 3@ pesynbTaT NPUHUMAETCS Hauxyjllee 3Ha4YeHue
HepaBHOMEPHOCTM (BO BCEM AuanasoHe paboumnx yacTtoT, nubo AnA NoaananasoHOB nepeaayn u npuema no
0TAENbHOCTH).

B kauectse 06Cny>xMBaemoi 30HbLI pacCMaTpuBaloTCS:

- MOMHbIN asuMyTasnbHbin cektop 0...21 paa. ANA aHTEHH C KBa3MKPYroBbiMK asuMyTanbHbiMu [H;

- BblAENEHHbIE OrpaHNYEHHbIE a3uMyTarnbHbIe CEKTOPbl AN AHTEHH C CEKTOPHLIMU a3uMYTanbHbIMU
[H v aHTeHH ¢ asumyTanbHbiMu [JH cneumanbHOn (OpMbl.

HepasHomepHoCTb asumMyTaneHoii IH 3, AB onpeaensietcs no dhopmyne:

11[1ax ]Fn((l))
. 101geeleel — © | >4
(pe[(PMPz]

roe » — HOMEp BXOAA UK BbIX0AA;
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N - konuuyecTBO BXOAO0B, NIMBO KONMMYECTBO BLIXOAOB, NIMGO CyMMApHOE KOMMYECTBO BXOZOB W
BbIXO/0B;
Fn((p) — asumytanesHasa [1H (amnnuTyaHas, Nno HanNpPsPKEHHOCTU nons), hopMupyemasn ¢ nN-ro exoaa

(BbIx0Aa);
¢ — asumyT;
®,, ¢, — rPaHNYHbIE asUMYTbI 0OCNY>KNBAEMOIA 30HBI.

5112 KHO D, nb, onpeaenserca nubo ana Bcero auvanasoHa paboumx vactor, nubo ans
noaAuanasoHoOB Nepesavm U Npuema no OTAENLHOCTYU (ECNU UMEET MECTO pa3aeneHue amanasoHa paboumx
4acTOT Ha yKasaHHble noaavanasoHbl). [Npu 3TOM BO BHUMaHWE NPUHUMAIOTCA BCE BXOAb! U BbIXOAbl, U 3a
pesynbTar MPUHMMAETCS HaMMEHbLuee 3HayeHue (BO BCEM AuanasoHe paboumx 4actor, nubo ans
noaAuana3oHOB NepPEeAaYmn u NPUemMa no OTAENLHOCTH).

KHO wmoxeT onpegenatbca nubo B Makcumyme asumytanbHon [OH, nubo B cpegHem no
o6cnyxuBaemon 3oHe (0OcnyxmBaemasi 30Ha OnpeAensieTCsl Tak Xe, Kak 9T0 AenaeTca NPUMEHUTENBHO K
HepaBHOMEPHOCTM asumMyTanbHon [H — cm. n.5.1.11).

B makcumyme asumytansHon AH KHA D, ab, onpeaensercsa no gpopmyne:

4m max F2(0,,0)
— oclor.0, ]
D= min |10lg——: , (5.5
n=1,2,..N|
I d(pIFnz (0, ¢)sin 60
L o 0 J

roe # — HOMep BX04a UMK BbIXOAQ;
N — KonnyectBO BX0A0B, NMUGO KOMMYECTBO BLIXOAOB, NGO CyMMAapHOE KONMYECTBO BXOAOB M
BbIXOAO0B;
F, (G,q)) — OH kak dyHKUMA ABYX YrnoBbIX cpepuyeckux KoopauHat (amnauTygHas, no
HanpshXeHHOCTH nonsy), hopMupyemas ¢ n-ro Bxoga (Bbixoaa);
0, @ —yrnosble chePUYECKME KOOPAUHATbI: MOMSIPHLINA YIOf U a3UMYT COOTBETCTBEHHO;
0, — nonspHbIi yror, Npu KOTOPOM OnpedeneHa asuMyTansHas [H;

®,, ©, — rpaHNYHbIE a3UMYTbl 0BCIY>KUBAEMOWN 30HbI.
B cpeaHem no o6cnyxueaemoii 3ove KHIO D, ab, onpeaensetca no dopmyne:

4nF,
D= min | 101 = 5.6
et e Er ' (5:6)
J' d(p.[F,f (8, 0)sin 6B
L o 0 i
rae Fn — cpeaHekBagpaTuyeckoe 3HadeHue asmmyTanbHow [OH (B oOCnyxMBaemon 30HE),
dhopMupyemon ¢ n-ro Bxoga (BbIxoga); ocCTanbHble o0603HaueHusas — Te xe, uto B (5.5).

CpeaHekBagpaTuyeckoe 3HauYeH1e asuMyTanbHoi [JH onpegensercsa no opmyne:

Py
F, = —l—anz(G)o,(p)d(p, (5.7)
|(P1 _(P2|

P

rae @, ¢, — rpaHnYHbIe a3uMyTbl 0GCIY>KNBAEMON 30HbI.
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5.1.13 KY B pexxume nepegayu ang , 4B, onpeaensieTca OTHOCUTENbLHO MOMYBOMHOBOrO BUGpatopa

Ha YyacToTax nepegadm C y4eToM COOTBETCTBYHOLWEro 3HadeHna KHL, auccunatmBHbIX (TENMOBLIX) NOTEPb
MOLLIHOCTM W NOTEPb MOLLUHOCTM Ha oTpaxeHue (00ycnoBneHHbIX paccornacosaHuem). pu 3TOM BO
BHUMaHWE NPUHUMAIOTCA BCE BO3MOXHbIE Mepejaiolme (npuemonepeaarolme) Bxodbl, U 3a pesynbTar
NPUHUMAETCA HaVMEHbLUEE 3HaYEeHMne.

B 3aeucumocTu o1 Toro, kak onpegened KH — B makcumyme asumyransHon AH, unu B cpeaHeM no
obcnyxmnsaemon 30He, KY onpegenserca nubo B makcumyme asumytanbHon OH, nubGo B cpegHem no
obcnyxuBaemMon 3oHe (T.e. B 3ToM cMbicrnie KY n KHJ, onpeaensioTca 0aAnHaKkoBo).

KY Gy, 8B, onpeaensetcs no oopmyne:
Gy =D +101gn-2]15, (5.8)

rae D —KHJ, ab;
N — KA, yuutbiBaoLwmn AMccunaTuBHbIE NOTEPU U NOTEPU HA OTPaXKEHUE.
5.1.14 KY B pexxume npuema G, , A6 OnNpeaensieTcst OTHOCUTENLHO MOJTYBOSIHOBOrO BUGpaTopa Ha

yacTtoTax npuema ¢ y4eToM COOTBETCTBYHOLLEro 3HadeHusa KHJ, amccnnaTuBHbIX NOTEPL MOLLHOCTH, NOTEPL
MOLLHOCTM Ha OTpaXXeHUe, W YCWUNEHUS MNPUEMHOrO TpakTa MO MOLUHOCTW. [pu 3TOM BO BHUMaHue
NPUHUMAIOTCS BCE BO3MOXHbIE NMPUEMHbIE BbIXOAbl, U 3@ pe3ynbTaT NPUHUMAETC HaMMEHbLLEE 3HaYeHue.

KY Gppy, 8B, onpenensietcs no popmyne:
Gupy =D +10Ign+ K, 2,15, (5.9)

rae D —KHJ, ab;
N — KMA, yuuTeiBaoLWmMii AUCCUNATUBHBIE MOTEPU U NOTEPU HA OTPaXKEHUE;

Kp — KO3pPULMEHT yCMNEHUS NPUEMHOI0 TpakTa no MOLWHOCTK, Ab.

5.1.15 YyBCTBUTENBLHOCTL OMNpPeAensaAeTca B pexume npuema (aAnd MPUEMHbIX BbIXOAOB WU
npuemonepeaanLLmx BXOA0B Ha YacToTax npuema) Kak MMHUMarnbHO AOMYCTUMbIN YPOBEHb CUrHana B TOUke
npuema, npu KOTOPOM Ha BbIXOAE AaHTEHHbl O0EecneyuMBaeTcA 3aA4aHHOE OTHOLLUEeHMEe «curHan/wym» (¢
Y4€TOM TONbKO COOCTBEHHOIO LUyMa aHTEeHHbl). MuHMManbHO AONYCTUMbIA  YPOBEHb CUTHama
Xapaktepusyetcsa nubo NNOTHOCTLIO MOTOKA 3HEPIrUK Hmm, Ab oTHOCUTENLHO Br/M? (nnu MBT/M2), nnéo
HanpskeHHOCTbIO anekTpudeckoro nons £ ., 4B oTHocUTEnbHO MKB/M.

MuWHUManNbLHO AONYyCTMMAas MNOTHOCTL NOToka oHeprum curHana Il nb OTHOCUTENBHO Br/Mm?

onpeaensetca no popmyre:

min ?

M, =884—Gp, +20lg(f... /300)+101g(k,T,A ), (5.10)

ax

rae Gp, — KY B pexime npuema, ab;

f... — MakcuManbHas yacrora npuema, Mru;
=23
k, =1,38-107" /K — noctosiHHas BonbumaHa;

T, - wymoBas TeMnepaTtypa aHTeHHbI, K, onpesieneHHas ¢ y4eToM TOMNbKO COGCTBEHHOTO LyMa
aHTEeHHbI (6€3 y4eTa BHELUHUX LLYMOB U MOMEX);
Af — LUMPUHA NOMOChI YaCTOT OCHOBHOIO kaHana npuema, I'u;

2
h~ — 3apaHHOE OTHOLLEHWE «CUrHAM/LYM» (MO MOLLHOCTH).

Mpu ncuncnenmn B A6 OTHOCMTENLHO MBT/M?  MUHUMANbHO A0NyCcTUMasn NMOTHOCTb MOTOKA 3HEpPrum
Take onpegenserca dopmynon (5.10), HO Kk pe3ynbTaTy, NONY4EHHOMY MO 3TON hopmyne, HeoGxoaumMo
npubaeuts 30 gb.

MuHuManeHO AonycTMMas HanpsHKEHHOCTb 3MIEKTPUYECKOro noss Emm, ab, oTHocuTenbHO MKB/M

onpeaensaetca no popmyne:
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E, =154,6-G,, +201g(f

" /300)+101g(k, T, A ?) 5.11)

(BCE BENMYMHBLI — TE XKE, YTO U B Npeabiaywen dopmyne).

5.1.16 KY B pexxume nepegauu, KY B pexxume npuema u 4yBCTBUTENbHOCTb A0NYyCKAETCH OnpeaensaTb
6e3 yyeTa AuccunaTMBHBIX MOTEPb B dpuagepax, ANWUHLI KOTOPbIX ONPEAEnsioTCsl COOTBETCTBYIOLMMM
NPOEKTaMK Ha pa3meLLeHne NPUMEHUTESNIBHO K KOHKPETHLIM MECTHLIM YCIIOBUAM.

5.2 OCHOBHbIe NapaMeTPbl aHTEHH ANA MOOUNbHBLIX PpagnocTaHUUN

5.2.1 AHTEHHbl AN MOOWIbHLIX PAAUOCTAHUMI  XapaKTEPU3YIOTCA  CReayloLMMU  OCHOBHBIMU
napameTpamu; KCBH; KY.

5.2.2 KCBH onpeaensetca nubo oTAenbHO ANs 4acToT nepeaaydn u 4actoTt npuema, nubo Ans Bcero
AunanasoHa paboymx 4yacTtoT. Bo Bcex cnyyasax KCBH onpeaenseTca npuMEHUTENBLHO K pexxumy nepegaqu
CcuMrHana B CTOPOHY aHTEHHbl (ANA 4acToT nepejayM 310 MpAMas nepejada, Ans 4acToT npuema —
obparHas).

KCBH onpeaensetca no cdopmyne (5.1) unu (5.2) npu N=1.

5.2.3 KY onpegensieTca OTHOCUTENbHO MNONYBOMHOBOrO BuGpartopa nubo oTaenbHO ANA 4acToT
nepegayu u 4actoT npuema, nmbo ans Bcero AuanasoHa pabouux vactoT. KY onpeaensietca no cdopmyne
(5.8). Bxogsawmii B aty cbopmyny KHO D onpeaenserca no popmynam (5.6), (5.7).

6 TexHnueckne TpeOOBaHUA K  aHTEHHaM
paguoCcTaHLUMii CYXOnyTHOW NOABUXHOM pagnocBA3n

npuemonepesanwmum  Aans

6.1 TexHUYeCkue TpeGOBaAHUA K aHTEHHAM AT LeHTPOBbIX (6a30BbIX) paguocTaHUUn
6.1.1 TexHuyeckne TpeGOBAHUA K aHTEHHaM ANs LeHTPOoBbIX (6a30BbIX) pagnocTaHumin (TpebosaHus K
OCHOBHbIM MapameTpam) npuBeaeHbl B Tabnuue 6.1.

Tabnuua 6.1 — TexHuyeckne TpeOOBAHMA K aHTEHHaM AN LEHTPOBbIX (6a30BbIX) paanoCTaHLMI
(TpeboBaHKUsA K OCHOBHbLIM NapameTpam)
MNapameTp

TpeboBaHue

1 KCBH Ha nepepatowux sxoaax

[omxeH 6biTk He Bonee 1,6

2 KCBH Ha npuemMHbIX Bbixoaax

[omkeH GbiTb He Bonee 3

3 KCBH Ha npuemMonepeaatomx Bxoaax:
- Ha YacToTax nepefavu
- Ha YacToTax npuema

JomxeH BbITb:
He Bonee 1,6
He 6onee 3

4 PasBsaska mexxay nepegaiowmmMm (npuemonepenatommm)
BX0AaMU

HomkHa 6bITb HEe meHee 40 ab

5 Pa3sBsaska mexay nepeaarooLmmMu BXoaammn U NpuemHbIMu
BbIXO04aMM

HormxkHa 6biTb HEe meHee 60 b

6 Pa3sBs3ka mexxay npueMHbIMU BbIXO4aMM

JomkHa BbITb HE MeHee

- AN @HTEHH C KBA3WKPYroBbIMKU a3umyTanbHbimu [H
- ANSA @HTEHH C CEKTOPHbIMU a3umyTanbHeimu H
- ANS aHTEHH C a3uMyTanbHbiMu [IH cneunansHon gopmbl

7 HepaBHOMepHOCTb asumyTarnbsHoii [JH B 06cnyxuBaemoii 30He:

HomiHa 6bITb He xyxe +3 b
HomxHa ObiTb He xyxe +1,5 nb
HomiHa 6bITb He xyxe +3 1b

8 KHA

Mo TexHn4yeckum ycnosusim

)
9 KY B pexume nepeaauu Mo TY
10 KY B pexxume npuemMa Mo TY
11 YyBCTBUTENBLHOCTb Mo TY

6.2 TexHuyeckue TpeGOBaHUSA K aHTEHHAM ANA MOOGUJIbHLIX PAAUOCTAHLIMIA
6.2.1 TexHuyeckue TpebOOBaHMA K aHTEHHAM ANA MOOMNbHLIX paguocTaHuui (TpebosaHna
OCHOBHbIM NapameTpaM) npueeaeHs! B Tabnuue 6.2.

10
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Tadbnuuya 6.2 —TexHudyeckue TpebOBaHUA K aHTEHHAM ANA MOBUNbHbLIX paanocTaHumin (TpeboBaHus
K OCHOBHbLIM NnapameTpam)

MapameTp

TpeGoBaHue

1 KCBH (Ha yacToTax nepegauu)

HonxeH 6biTh He Bonee 2,5

2 KCBH (Ha vactoTax npuema)

HonxeH GbiTb HE Bonee 6

3 KCBH (BO BCem AnanasoHe
pabo4nx 4acTorT)

HonxeH 6bITh He Bonee 2,5

4 KY (Ha yacToTax nepegayn)

HornxeH ObITb He MeHee MUHYC 3 b

5 KY (Ha vacTtoTax npuema)

JorxeH ObITb HE MeHee MUHYC 3 b

6 KY (B0 BCem ananasoHe paboymx
4acToT)

HormxkeH ObITb HE MeHee MUHYC 3 ab

11
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