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HUccaenoBanne MUKPOBOJIHOBOI'0 FeHEPaTOpa 1Iyma,
HATPYKEHHOI'0 MHOI'03aXO0AHOM CIIUPAJILHOU CTPYKTYPOl

JlapuonoBa A.K, Ceasimies .10, ®egopos C.1

Cankr-IlerepOyprckuii TocyapCTBEHHBIH YHUBEPCUTET TeJIEKOMMYyHUKauuid uMm. npod. M.A. Bonu-

bpyeBuua

AnHoTanusi: B nanHoii paboTte paccMaTpHBaloTCs IIaHAPHBIE KOHCTPYKIIMU T€HEpaTopoB LIyMa
JEIUMETPOBOTO U CAaHTHUMETPOBOIO JHANa30HOB, a TaKKe MHOT03aXOJHbIE CIHpaJIbHbIE
CTPYKTYpHI. IIpencTraBneHsl pe3yibTaThl KOMIBIOTEPHOTO MOJAEIHPOBAHUS M 3KCIIEPUMEHTA C
¢msnyecknmu Maxkeramu. IlpeanokeHa KOHCTPYKIMS YCTPOWCTBA, MPEACTABILIONIAs U3 ceOs
00beIMHEHHBIN TeHepaTop IIyMa ¢ mepefaronield anTeHHOH. OOOCHOBAaHHO HCIIONB30BAHHE
CHHpAJIBHOW aHTEHHBI, PACCMOTPEHBI HEKOTOPHIC ACIEKThl MUTAHUS IIYMOBOTO H3IydaTelld.
Pesynberatel D]] MoaenupoBaHHA I'eHepaTopa M aHTEHHBI, a TaKXKe SKCIEPUMEHT C MaKeTOM
KOHEYHOTO YCTPOHCTBA, IO3BOJIAIOT CAEIATh BBIBOA O PaOOTOCIIOCOOHOCTH CTPYKTYPHI B LIE€JIOM.

KutoueBble ciioBa: MHUKpOBOJHOBBIA nauanazoH, CBY, akTHBHBIA [BYXIONIOCHHK, I€HEpATOp ILIyMa,
KOJIBIIEBBIC PE30HATOPHI, MHOT03aX0/IHAs CIMpAbHas aHTCHHA, CIMPaJIbHAS aHTCHHA.

1. BBenenue

[ym CBY nuana3oHa sBISETCS HA CETOAHSIIHUNA JCHb NEPCIEKTUBHBIM PELIEHUEM
3ala4d IMIOHMKEHUs MOLIHOCTH IIE€PEeNaBaeMOro CHUTHajla ¢ pOCTOM d4acToTel. [lpm
IIPaBUIBHOM BBIOOPE THIIA MOAYJISIIUU (KOJUPOBAHNUS) LIIYM SIBJISIETCSI HOCUTEJIEM JAHHBIX C
OTPOMHOM MPOIYCKHOM CIIOCOOHOCTHIO U BETUKOJIEITHOM TOMEX03aUIIEHHOCTHIO.

Jlo6aBuB K reHepaTtopy usiyuatomyto O/ cuctemy, paboTaroiiyto B IKUPOKOH monoce
4acTOT, MOKHO HOJTyUUTh (PU3UUECKYIO MOJIENb KOHEYHOTO YCTPOICTBA, KOTOPOE MOTJIO OBl
HalTH CBOE NPHUMEHEHHE B LIYMOBOW pPaIMOJIOKALUHU, TEICKOMMYHUKALUAX, HAaBUTALUH,
CIIyTHUKOBOH CBSI3U WJIH U3MEPECHUSX.

BBuny cBoux ocoOeHHOCTEH, A mepegadyd IIYMOBOIO CHMTHajla ObIJIO PEIIEHO
HCIIOJIB30BATh CIIUPAIbHYI0 MHOT03aXOIHYIO AHTCHHY.

B pabote Taxke MmpenocTaBIAIOTCA PE3yIbTaThl KOMIBIOTEPHOIO MOJIEIUPOBAHUSA U
9KCIIEPUMEHTOB C PU3NYECKUMHU MaKeTaMH.

2. 'enepaTop uryma

I'eneparop Ha DKBMBAJICHTHOM JBYXIIOJIFOCHUKE MOJHO paccMaTpUBaTh, Kak
YCUJIMTENb, OXBAau€HHBIN MOJIoKUTeNbHOU 00paTHOM cBs3bio (IIOC). B Takom pexume
KOA(Q(ULUEHT YCWICHUS YCUJIIUTENs CTPEeMHUTCS K OECKOHEYHOCTH, 4TO NPUBOAMUT K
CaMOBO30YXJICHUIO CTPYKTYpbI. Takum 00pa3oM, yCUIIUTEIbHAs CTPYKTYpa MpEeBpaIaeTcs
B TEHEpalMOHHYN. B cTaHmapTHOM ciy4ae poJIb  YIPABILIOIIETO  pe30HATOpa
aBTOI€HEPAaTOpa UrpaeT pa3oMKHyTas MUKponosiockosas quHus (MILI). B npennoxenHoi
KOHCTpyKuuK reHeparopa MILJI sBnsieTcss HeperysispHOM, 4TO BIMAET Ha JOOPOTHOCTH
pe30HaToOpa, a COOTBETCTBEHHO U Ha IOJy4YECHHE IIIyMa B IUAa30He 4acToT.

Ha 6aze Jlabopatopuu cunteza CBUY ycrpoiicte CIIOI'YT pa3paboTanbl MakeTh
pa3NUYHOM KOH(UIypallMM ¥ TPOBENEHbl H3MEPEHUs pPEaTbHBIX CHEKTPaIbHBIX
XapaKTEPUCTHUK. Pe3ybTaTel MAKETUPOBAHMS U SKCIIEPUMEHTOB IIPEICTABIICHBI HA PUCYHKAX
HIUXKE.
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i ﬁ:l

Pucynok 1. Maker I'lll, mpencrasmsttonmii u3 ce0s nuieiid B pexxume x.X. (8) [1] u maker '

KpyrInoit koHpuryparwu (0) [2].

i = &0 oF iy -~ 20

Pucynok 2. Cnekrpanbhble xapakrepuctiku 'L, nmpeacrapnstoniero u3 ceds nuieid B pexxume X.X.

IIpy pas3IndHbIX 3HAYCHUAX UHI/IT.J].

Pucynok 3. Cnexkrpasbhbie xapakrepuctuku ' kpyrnoi kondurypaunu Unut.gn. = 130 MB (a),
npu Unur.a. = 230 mB (0).

673



Ha ocHoBe nosy4eHHbBIX OCHHIIIOTPAMM, MOXHO 3aMETUTh, KaK U3MEHSIETCS BHIXOJIHAS
XapaKTepUCTHKA IIPU yBEIHUEHUH nuTaroniero HanpsokeHus (Unut.a) TyHHEIbHOTO AUOA.
CBsi3ZaHO 93TO C BapUATUBHOCTHIO SKBUBAJEHTHOM CXEMbl AKTUBHOTO »JJEMEHTAa: B
3aBUCHMOCTH OT MHTAIOIIEr0 HAIMPSKEHUsI, HOMUHAJIBI TAPA3UTHBIX COCTABIISIOIIUX CXEMBI
3aMeIIeHUs, a Takke OTpHIarelbHoe JAu(QepeHIInanbHOe COMPOTUBICHUE JHOAA
MeHstoTes. Pa3paboTka o01eit 5KBUBaICHTHON MaJIOCUTHAJIBLHOU CXEMbl 3aMEIEHUS AU0a
C oTpunarenbHbiM audepeHITnaTbHBIM CONPOTUBICHUEM JUIS PA3lIUYHBIX PEKHMOB
paboThl B HACTOAILIUN MOMEHT aKTUBHO BEIETCH.

3. Ilepenaroimas cTpyKkTypa.

OnHOM M3 NMPUYMH YacTOrO0 MCIOJIb30BaHMUS CIUPAIbHBIX AHTEHH B PaJUOTEXHHKE
SBJIAETCS UX IIMPOKOIIOJIOCHOCTh U 3JUIMNTHYECKas nojspusanus. Ha ocHoBaHuM nepBoit
OCOOCHHOCTH OBLIO PEIICHO IONBITAThCS HCIONIb30BaTh MHOT03aXOJHYIO CIHPAIbHYIO
aHTEHHY JUIsl IepeJjadyd LIYMOBOIO CUTHajla COBMECTHO ¢ reHeparopom mryma (I'TI) na
KoJblleBoM ayuunTudeckoM pesoHatope (KOP) [4] wmum ¢ Tl Ha nOBYXmpoOBOIHOM
ITOJIOCKOBOM JINHUMU.

B paborte [5] paccmaTpuBalMCh MHOTHE BOMPOCHI, CBSI3aHHBIC CO CIHUPATIBHOM
MHOT'03aX0JJHOU CTPYKTYpO# U criocobamu €€ MuTaHusl.

BI[ MOACINPOBAHUC AHTCHH C [JJIHHaMH BHUTKOB OJHOW IUIMHBI IIO0Ka3ajao
MHOT'OUAIIa30HHOOCTb CTPYKTYPBI, U €€ 3aBUCUMOCTb OT F€OMETPUH.
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Pucynok 4. KCB MHOTr03ax0JHBIX aHTE€HH C OJIMHAKOBBIM THaMETPOM B quana3zoHe 2-4 I'T.

Taxoke OblT paccMOTpeH croco0 paciupenus nepruoaoB MunuMansHoro KCB 3a cuér
W3MEHEHHUs [UIMHBI BUTKOB, paboraromux B mnape. M BapuaHT ero mareMaTH4ecKoro
paccMOTpeHHsl, Kak KOMOWHAIIMKA TAPMOHUYECKUX (DYHKITHH.

Pucynok 5. KCB MHOro3axofHbIX aHTCHH C pa3IMYHON JIMHON BUTKOB B Auama3zone 550-1200

MTI'u. 9] MoaenupoBaHue U MaTEMaTUUECKUI IPUMUTUB.
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B pesynprare MmopnenupoBaHMs ObLT co3maH  (PU3MYECKM MakeT YCTpOHCTBa,
MIpeICTaBIISIONINHI U3 ce0sl B3auMO3aMeHsIeMble CeKIIH FeHepaTOpPOB IIyMa U aHTEHH.

PucyHnok 6. Maxket ycTpoiicTBa 1 (GPUKCHPYEMBIH CIIEKTP M3JyYCHUsI Ha TPUEMHON aHTEHHE.

[Ipn nmomaue na I'lll HampspkeHHs W CO3MAHUU PAAMOTPAKTa (IO OJHOTO MeETpa)
npuéMHAsE aHTCHHA aHaiIM3aTopa CIHeKTpa (QHUKCHUpoBanma NIYMOMOJOOHBIM CHTHAN B
pa3IMYHBIX JUana3oHax, OJHAKO JIOOUTbCA H3IIyuyeHHUsT BO BCEHl MOJoce TeHepaly He
yaanock. [IpuunHoit s3ToMy MoOeT ObITh, Kak paccornacoBanue ['1ll u MHOrozaxomaHoit
M3IIy4arouen CTpYKTYpbl, TAK 1 HEPaBHOMEPHOCTh CaMOr'0 T€HEepaTopa.

4. 3akaoueHue

B nanHoil pabore ObUIM TpeqIOKEHBI HECKONbko Bapuanuii ucnonHenust [,
MIPEJCTABIICHBI Pe3yJIbTAaThl MOACITHUPOBAHUS U PEATBHBIX SKCIIEPUMEHTOB C (PU3NICCKUMHU
MaKeTaMU OTJEJIbHBIX CEKIIMH KOHEYHOI'0 yCTPOUCTBA.

[To uToram 3KCHEpUMEHTOB MOYKHO YTBEP)KIaTh, UTO OTAEJbHbIE CEKIIMH YCTPOHCTBA
paboTOCIOCOOHBI, OJHAKO MpPHU HUX OOBEAMHEHUH HE YAAETCS JOOMTHCS OXKUAAEMOTO
pe3yJbTara.

HanbHeiimas pabota no gannoit HUP npeanonaraet perenne npodaemMbl COrliacOBaHUS
TpakTa B IIMPOKOM [IMAIa30HE YacTOT M CO3/laHWe (PU3MYECKOr0 MakeTa KOHEYHOTO
YCTPOHCTBA ¢ MAKCUMAJIbHO BO3MOXHBIM pab0odnM Mana3o0HOM 4acToT.
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